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Supreme Court of the United States
FEDERAL POWER COMMISSION et al.
V.

HOPE NATURAL GAS CO.

CITY OF CLEVELAND
V.

SAME.

Nos. 34 and 35.

Argued Oct. 20, 21, 1943.
Decided Jan. 3, 1944.

Separate proceedings before the Federal Power
Commission by such Commission, by the City of
Cleveland and the City of Akron, and by
Pennsylvania Public Utility Commission wherein the
State of West Virginia and its Public Service
Commission were permitted to intervene concerning
rates charged by Hope Natural Gas Company which
were consolidated for hearing. An order fixing rates
was reversed and remanded with directions by the
Circuit Court of Appeals, 134 F.2d 287, and Federal
Power Commission, City of Akron and Pennsylvania
Public Utility Commission in one case and the City
of Cleveland in another bring certiorari.

Reversed.

Mr. Justice REED, Mr. Justice FRANKFURTER and
Mr. Justice JACKSON, dissenting.

On Writs of Certiorari to the United States Circuit
Court of Appeals for the Fourth Circuit.

West Headnotes

[1] Public Utilities 317A €52120

317A Public Utilities
317All Regulation
317Ak119 Regulation of Charges
317Ak120 k. Nature and Extent in General.
Most Cited Cases
(Formerly 317Ak7.1, 317AK7)
Rate-making is only one species of price-fixing
which, like other applications of the police power,
may reduce the value of the property regulated, but
that does not render the regulation invalid.
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[2] Public Utilities 317A €123

317A Public Utilities
317All Regulation
317Ak119 Regulation of Charges
317Ak123 k. Reasonableness of Charges in
General. Most Cited Cases
(Formerly 317Ak7.4, 317AK7)
Rates cannot be made to depend upon fair value,
which is the end product of the process of rate-
making and not the starting point, when the value of
the going enterprise depends on earnings under
whatever rates may be anticipated.

[3] Gas 190 €5214.3(2)

190 Gas
190k14 Charges
190k14.3 Administrative Regulation

190k14.3(2) k. Federal Power Commission.
Most Cited Cases

(Formerly 190k14(1))
The rate-making function of the Federal Power
Commission under the Natural Gas Act involves the
making of pragmatic adjustments, and the
Commission is not bound to the use of any single
formula or combination of formulae in determining
rates. Natural Gas Act, § § 4(a), 5(a), 6, 15 U.S.C.A.
8§ 8§ 717c(a), 717d(a), 717e.

[4] Gas 190 €=214.5(6)

190 Gas
190k14 Charges
190k14.5 Judicial Review and Enforcement of

Regulations

190k14.5(6) k. Scope of Review and Trial
De Novo. Most Cited Cases

(Formerly 190k14(1))
When order of Federal Power Commission fixing
natural gas rates is challenged in the courts, the
question is whether order viewed in its entirety meets
the requirements of the Natural Gas Act. Natural Gas
Act, 8 § 4(a), 5(a), 6, 19(b), 15 US.CA. 8§ §
717c(a), 717d(a), 717e, 717r(b).

[5] Gas 190 €=14.4(1)

190 Gas
190k14 Charges
190k14.4 Reasonableness of Charges
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190k14.4(1) k. In General. Most Cited
Cases

(Formerly 190k14(1))
Under the statutory standard that natural gas rates
shall be “just and reasonable” it is the result reached
and not the method employed that is controlling.
Natural Gas Act § § 4(a), 5(a), 15 US.CA. § §

717c¢(a), 717d(a).
[6] Gas 190 €=214.5(6)

190 Gas
190k14 Charges
190k14.5 Judicial Review and Enforcement of

Regulations

190k14.5(6) k. Scope of Review and Trial
De Novo. Most Cited Cases

(Formerly 190k14(1))
If the total effect of natural gas rates fixed by Federal
Power Commission cannot be said to be unjust and
unreasonable, judicial inquiry under the Natural Gas
Act is at an end. Natural Gas Act, § § 4(a), 5(a), 6,
19(b), 15 U.S.C.A. 8§ § 717c(a), 717d(a), 717e,

717r(b).

[7] Gas 190 €=214.5(7)

190 Gas
190k14 Charges
190k14.5 Judicial Review and Enforcement of

Regulations

190k14.5(7) k. Presumptions. Most Cited
Cases

(Formerly 190k14(1))
An order of the Federal Power Commission fixing
rates for natural gas is the product of expert
judgment, which carries a presumption of validity,
and one who would upset the rate must make a
convincing showing that it is invalid because it is
unjust and unreasonable in its consequences. Natural
Gas Act, 8 § 4(a), 5(a), 6, 19(b), 15 US.C.A. § §
717c(a), 717d(a), 717e, 717r(b).

[8] Gas 190 €=914.4(1)

190 Gas
190k14 Charges
190k14.4 Reasonableness of Charges

190k14.4(1) k. In General. Most Cited
Cases

(Formerly 190k14(1))
The fixing of just and reasonable rates for natural gas
by the Federal Power Commission involves a
balancing of the investor and the consumer interests.
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Natural Gas Act, § § 4(a), 5(a), 15 U.S.C.A. § §
717c(a), 717d(a).

[9] Gas 190 €=214.4(9)

190 Gas
190k14 Charges
190k14.4 Reasonableness of Charges

190k14.4(9) k. Depreciation and Depletion.
Most Cited Cases

(Formerly 190k14(1))
As respects rates for natural gas, from the investor or
company point of view it is important that there be
enough revenue not only for operating expenses but
also for the capital costs of the business, which
includes service on the debt and dividends on stock,
and by such standard the return to the equity owner
should be commensurate with the terms on
investments  in  other  enterprises  having
corresponding risks, and such returns should be
sufficient to assure confidence in the financial
integrity of the enterprise so as to maintain its credit
and to attract capital. Natural Gas Act, § § 4(a),
5(a), 15 U.S.C.A. 8 § 717c(a), 717d(a).

[10] Gas 190 €=214.4(9)

190 Gas
190k14 Charges
190k14.4 Reasonableness of Charges

190k14.4(9) k. Depreciation and Depletion.
Most Cited Cases

(Formerly 190k14(1))
The fixing by the Federal Power Commission of a
rate of return that permitted a natural gas company to
earn $2,191,314 annually was supported by
substantial evidence. Natural Gas Act, § § 4(a), 5(a),
6, 19(b), 15 U.S.C.A. 8 § 717c(a), 717d(a), 717,

717r(b).
[11] Gas 190 €~214.4(9)

190 Gas
190k14 Charges
190k14.4 Reasonableness of Charges

190k14.4(9) k. Depreciation and Depletion.
Most Cited Cases

(Formerly 190k14(1))
Rates which enable a natural gas company to operate
successfully, to maintain its financial integrity, to
attract capital and to compensate its investors for the
risks assumed cannot be condemned as invalid, even
though they might produce only a meager return on
the so-called “fair value” rate base. Natural Gas Act,
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§ § 4(a), 5(a), 6, 19(b), 15 U.S.C.A. 8§ § 717c(a),
717d(a), 717e, 717r(b).

[12] Gas 190 €214.4(4)

190 Gas
190k14 Charges
190k14.4 Reasonableness of Charges

190k14.4(4) k. Method of Valuation. Most
Cited Cases

(Formerly 190k14(1))
A return of only 3 27/100 per cent. on alleged rate
base computed on reproduction cost new to natural
gas company earning an annual average return of
about 9 per cent. on average investment and satisfied
with existing gas rates suggests an inflation of the
base on which the rate had been computed, and
justified Federal Power Commission in rejecting
reproduction cost as the measure of the rate base.
Natural Gas Act, 8 8 4(a), 5(a), 15 US.C.A. § §

717c(a), 717d(a).
[13] Gas 190 €=214.4(9)

190 Gas
190k14 Charges
190k14.4 Reasonableness of Charges

190k14.4(9) k. Depreciation and Depletion.
Most Cited Cases

(Formerly 190k14(1))
There is no constitutional requirement that owner
who engages in a wasting-asset business of limited
life shall receive at the end more than he has put into
it, and such rule is applicable to a natural gas
company since the ultimate exhaustion of its supply
of gas is inevitable. Natural Gas Act, § § 4(a), 5(a),
6, 19(b), 15 U.S.C.A. 8 § 717c(a), 717d(a), 717,

717r(b).
[14] Gas 190 €~=214.4(9)

190 Gas
190k14 Charges
190k14.4 Reasonableness of Charges

190k14.4(9) k. Depreciation and Depletion.
Most Cited Cases

(Formerly 190k14(1))
In fixing natural gas rate the basing of annual
depreciation on cost is proper since by such
procedure the utility is made whole and the integrity
of its investment is maintained, and no more is
required. Natural Gas Act, § § 4(a), 5(a), 6, 19(b),
15U.S.C.A. 88 717c(a), 717d(a), 717e, 717r(b).
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[15] Gas 190 €=214.3(4)

190 Gas
190k14 Charges
190k14.3 Administrative Regulation

190k14.3(4) k. Findings and Orders. Most
Cited Cases

(Formerly 190k14(1))
There are no constitutional requirements more
exacting than the standards of the Natural Gas Act
which are that gas rates shall be just and reasonable,
and a rate order which conforms with the act is valid.
Natural Gas Act, § § 4(a), 5(a), 6, 19(b), 15 U.S.C.A.
§ 8§ 717c(a), 717d(a), 717e, 717r(b).

[16] Commerce 83 €62.2

83 Commerce
831l Application to Particular Subjects and
Methods of Regulation
8311(B) Conduct of Business in General
83k62.2 k. Gas. Most Cited Cases
(Formerly 83k13)
The purpose of the Natural Gas Act was to provide
through the exercise of the national power over
interstate commerce an agency for regulating the
wholesale distribution to public service companies of
natural gas moving in interstate commerce not
subject to certain types of state regulation, and the act
was not intended to take any authority from state
commissions or to usurp state regulatory authority.
Natural Gas Act, 8 1 et seq., 15 US.C.A. 8 717 et
seq.

[17] Mines and Minerals 260 €292.5(3)

260 Mines and Minerals
260111 Operation of Mines, Quarries, and Wells
260111(A) Statutory and Official Regulations
260k92.5 Federal Law and Regulations
260k92.5(3) k. Oil and Gas. Most Cited
Cases
(Formerly 260k92.7, 260k92)
Under the Natural Gas Act, the Federal Power
Commission has no authority over the production or
gathering of natural gas. Natural Gas Act, § 1(b), 15
U.S.C.A. 8 717(b).

[18] Gas 190 €214.1(1)

190 Gas
190k14 Charges
190k14.1 In General
190k14.1(1) k. In General; Amount and
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Regulation. Most Cited Cases

(Formerly 190k14(1))
The primary aim of the Natural Gas Act was to
protect consumers against exploitation at the hands of
natural gas companies and holding companies
owning a majority of the pipe-line mileage which
moved gas in interstate commerce and against which
state commissions, independent producers and
communities were growing quite helpless. Natural
Gas Act, § 8 4, 6-10, 14, 15 U.S.CA. 8 § T71T7c,
717e-717i, 717m.

[19] Gas 190 €=14.1(1)

190 Gas
190k14 Charges
190k14.1 In General

190k14.1(1) k. In General; Amount and
Regulation. Most Cited Cases

(Formerly 190k14(1))
Apart from the express exemptions contained in § 7
of the Natural Gas Act considerations of conservation
are material where abandonment or extensions of
facilities or service by natural gas companies are
involved, but exploitation of consumers by private
operators through maintenance of high rates cannot
be continued because of the indirect benefits derived
therefrom by a state containing natural gas deposits.
Natural Gas Act, § 8§ 4,5, and § 7 as amended 15
U.S.C.A. 88 717c, 717d, 717f.

[20] Commerce 83 €62.2

83 Commerce
8311 Application to Particular Subjects and
Methods of Regulation
8311(B) Conduct of Business in General
83k62.2 k. Gas. Most Cited Cases
(Formerly 83k13)
A limitation on the net earnings of a natural gas
company from its interstate business is not a
limitation on the power of the producing state, either
to safeguard its tax revenues from such industry, or to
protect the interests of those who sell their gas to the
interstate operator, particularly where the return
allowed the company by the Federal Power
Commission was a net return after all such charges.
Natural Gas Act, 8 § 4,5, and § 7, as amended, 15
U.S.C.A.88§ 717c, 717d, 717f.

[21] Gas 190 €=214.4(1)

190 Gas
190k14 Charges
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190k14.4 Reasonableness of Charges

190k14.4(1) k. In General. Most Cited
Cases

(Formerly 190k14(1))
The Natural Gas Act granting Federal Power
Commission power to fix “just and reasonable rates”
does not include the power to fix rates which will
disallow or discourage resales for industrial use.
Natural Gas Act, § 8 4(a), 5(a), 15 U.S.C.A. § §

717c¢(a), 717d(a).
[22] Gas 190 €=14.4(1)

190 Gas
190k14 Charges
190k14.4 Reasonableness of Charges

190k14.4(1) k. In General. Most Cited
Cases

(Formerly 190k14(1))
The wasting-asset nature of the natural gas industry
does not require the maintenance of the level of rates
so that natural gas companies can make a greater
profit on each unit of gas sold. Natural Gas Act, § §
4(a), 5(a), 15 U.S.C.A. 8 § 717c(a), 717d(a).

[23] Federal Courts 170B €=2452

170B Federal Courts
170BVII Supreme Court
170BVII(B) Review of Decisions of Courts of

Appeals

170Bk452 k. Certiorari in General. Most
Cited Cases

(Formerly 106k383(1))
Where the Federal Power Commission made no
findings as to any discrimination or unreasonable
differences in rates, and its failure was not challenged
in the petition to review, and had not been raised or
argued by any party, the problem of discrimination
was not open to review by the Supreme Court on
certiorari. Natural Gas Act, § 4(b), 15 U.S.C.A. §

717c(b).
[24] Constitutional Law 92 €74

92 Constitutional Law
92111 Distribution of Governmental Powers and
Functions
92111(B) Judicial Powers and Functions
92k71 Encroachment on Executive
92k74 k. Powers, Duties, and Acts Under
Legislative Authority. Most Cited Cases
(Formerly 15Ak226)
Congress has entrusted the administration of the
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Natural Gas Act to the Federal Power Commission
and not to the courts, and apart from the requirements
of judicial review, it is not for the Supreme Court to
advise the Commission how to discharge its
functions. Natural Gas Act, 8 § 1 et seq., 19(b), 15
U.S.C.A. 8§ 717 et seq., 717r(b).

[25] Gas 190 €%214.5(3)

190 Gas
190k14 Charges
190k14.5 Judicial Review and Enforcement of

Regulations

190k14.5(3) k. Decisions Reviewable. Most
Cited Cases

(Formerly 190k14(1))
Under the Natural Gas Act, where order sought to be
reviewed does not of itself adversely affect
complainant but only affects his rights adversely on
the contingency of future administrative action, the
order is not reviewable, and resort to the courts in
such situation is either premature or wholly beyond
the province of such courts. Natural Gas Act, §
19(b), 15 U.S.C.A. § 717r(b).

[26] Gas 190 €214.5(4)

190 Gas
190k14 Charges
190k14.5 Judicial Review and Enforcement of
Regulations
190k14.5(4) k. Persons Entitled to Relief;
Parties. Most Cited Cases
(Formerly 190k14(1))
Findings of the Federal Power Commission on
lawfulness of past natural gas rates, which the
Commission was without power to enforce, were not
reviewable under the Natural Gas Act giving any
“party aggrieved” by an order of the Commission the
right of review. Natural Gas Act, § 19(b), 15
U.S.C.A. 8 717r(b).

**283 *592 Mr. Francis M. Shea, Asst. Atty. Gen.,
for petitioners Federal Power Com'n and others.

*593 Mr. Spencer W. Reeder, of Cleveland, Ohio, for
petitioner City of cleveland.

Mr. William B. Cockley, of Cleveland, Ohio, for
respondent.

Mr. M. M. Neeley, of Charleston, W. Va., for State
of West Virginia, as amicus curiae by special leave of
Court.

Mr. Justice DOUGLAS delivered the opinion of the
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Court.

The primary issue in these cases concerns the validity
under the Natural Gas Act of 1938, 52 Stat. 821, 15
U.S.C. s 717 et seq., 15 U.S.C.A. s 717 et seq., of a
rate order issued by the Federal Power Commission
reducing the rates chargeable by Hope Natural Gas
Co., 44 P.U.R.,N.S,, 1. On a petition for review of
the order made pursuant to s 19(b) of the Act, the
*594 Circuit Court of Appeals set it aside, one judge
dissenting. 4 Cir., 134 F.2d 287. The cases **284 are
here on petitions for writs of certiorari which we
granted because of the public importance of the
questions presented. City of Cleveland v. Hope
Natural Gas Co., 319 U.S. 735, 63 S.Ct. 1165.

Hope is a West Virginia corporation organized in
1898. It is a wholly owned subsidiary of Standard
Oil Co. (N.J.). Since the date of its organization, it
has been in the business of producing, purchasing and
marketing natural gas in that state. ™ It sells some of
that gas to local consumers in West Virginia. But the
great bulk of it goes to five customer companies
which receive it at the West Virginia line and
distribute it in Ohio and in Pennsylvania. ™2 In July,
1938, the cities of Cleveland and Akron filed
complaints with the Commission charging that the
rates collected by Hope from East Ohio Gas Co. (an
affiliate of Hope which distributes gas in Ohio) were
excessive and unreasonable.  Later in 1938 the
Commission on its own motion instituted an
investigation to determine the reasonableness of all of
Hope's interstate rates. In March *595 1939 the
Public Utility Commission of Pennsylvania filed a
complaint with the Commission charging that the
rates collected by Hope from Peoples Natural Gas
Co. (an affiliate of Hope distributing gas in
Pennsylvania) and two non-affiliated companies were
unreasonable. The City of Cleveland asked that the
challenged rates be declared unlawful and that just
and reasonable rates be determined from June 30,
1939 to the date of the Commission's order. The
latter finding was requested in aid of state regulation
and to afford the Public Utilities Commission of Ohio
a proper basic for disposition of a fund collected by
East Ohio under bond from Ohio consumers since
June 30, 1939. The cases were consolidated and
hearings were held.

FEN1 Hope produces about one-third of its
annual gas requirements and purchases the
rest under some 300 contracts.

ENZ2 These five companies are the East Ohio
Gas Co., the Peoples Natural Gas Co., the
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River Gas Co., the Fayette County Gas Co.,
and the Manufacturers Light & Heat Co.
The first three of these companies are, like
Hope, subsidiaries of Standard Oil Co.

Local West Virginia.

sales.

East Ohio.
Peoples.

River.

Fayette.
Manufacturers.

Local West Virginia
Hope's natural gas is processed by Hope Construction &
Refining Co., an affiliate, for the extraction of gasoline
and butane. Domestic Coke Corp., another affiliate, sells
coke-oven gas to Hope for boiler fuel.

On May 26, 1942, the Commission entered its order and
made its findings. Its order required Hope to decrease its
future interstate rates so as to reflect a reduction, on an
annual basis of not less than $3,609,857 in operating
revenues. And it established ‘just and reasonable’
average rates per m.c.f. for each of the five customer
companies. ™ In response to the prayer of the City of
Cleveland the Commission also made findings as to the
lawfulness of past rates, although concededly it had no
authority under the Act to fix past rates or to award
reparations. 44 P.U.R.,U.S., at page 34. It found that the
rates collected by Hope from East Ohio were unjust,
unreasonable, excessive and therefore unlawful, by
$830,892 during 1939, $3,219,551 during 1940, and
$2,815,789 on an annual basis since 1940. It further
found that just, reasonable, and lawful rates for gas sold
by Hope to East Ohio for resale for ultimate public
consumption were those required *596 to produce
$11,528,608 for 1939, $11,507,185 for 1940 and
$11.910,947 annually since 1940.

EN3 These required minimum reductions of 7¢
per m.c.f. from the 36.5¢ and 35.5¢ rates
previously charged East Ohio and Peoples,
respectively, and 3¢ per m.c.f. from the 31.5¢
rate  previously charged Fayette and
Manufacturers.

The Commission established an interstate rate base of
$33,712,526 which, it found, represented the ‘actual
legitimate cost’ of the company's interstate property less
depletion and depreciation and plus unoperated acreage,
working capital and future net capital additions. The
Commission, beginning with book cost, made **285
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(N.J.). East Ohio and River distribute gas in
Ohio, the other three in Pennsylvania.
Hope's approximate sales in m.c.f. for 1940
may be classified as follows:

11,000,000
40,000,000
10,000,000
400,000
860,000
2,000,000
certain adjustments not necessary to relate here and found
the ‘actual legitimate cost’ of the plant in interstate
service to be $51,957,416, as of December 31, 1940. It
deducted accrued depletion and depreciation, which it
found to be $22,328,016 on an ‘economic-service-life’
basis. And it added $1,392,021 for future net capital
additions, $566,105 for useful unoperated acreage, and
$2,125,000 for working capital. It used 1940 as a test
year to estimate future revenues and expenses. It allowed
over $16,000,000 as annual operating expenses-about
$1,300,000 for taxes, $1,460,000 for depletion and
depreciation, $600,000 for exploration and development
costs, $8,500,000 for gas purchased. The Commission
allowed a net increase of $421,160 over 1940 operating
expenses, which amount was to take care of future
increase in wages, in West Virginia property taxes, and in
exploration and development costs. The total amount of
deductions allowed from interstate revenues was
$13,495,584.

Hope introduced evidence from which it estimated
reproduction cost of the property at $97,000,000. It also
presented a so-called trended ‘original cost’ estimate
which exceeded $105,000,000. The latter was designed
‘to indicate what the original cost of the property would
have been if 1938 material and labor prices had prevailed
throughout the whole period of the piece-meal
construction of the company's property since 1898." 44
P.U.R.,N.S., at pages 8, 9. Hope estimated by the
‘percent condition’ method accrued depreciation at about
35% of *597 reproduction cost new. On that basis Hope
contended for a rate base of $66,000,000. The
Commission refused to place any reliance on reproduction
cost new, saying that it was ‘not predicated upon facts'
and was ‘too conjectural and illusory to be given any
weight in these proceedings.” 1d., 44 P.U.R.,U.S,, at page
8. It likewise refused to give any ‘probative value’ to
trended ‘original cost’ since it was ‘not founded in fact’
but was ‘basically erroneous' and produced ‘irrational
results.” Id., 44 P.U.R., N.S,, at page 9. In determining
the amount of accrued depletion and depreciation the
Commission, following Lindheimer v. Illinois Bell
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Telephone Co., 292 U.S. 151, 167-169, 54 S.Ct. 658, 664-
666, 78 L.Ed. 1182; Federal Power Commission V.
Natural Gas Pipeline Co., 315 U.S. 575, 592, 593, 62
S.Ct. 736, 745, 746, 86 L.Ed. 1037, based its computation
on ‘actual legitimate cost’. It found that Hope during the
years when its business was not under regulation did not
observe ‘sound depreciation and depletion practices' but
‘actually accumulated an excessive reserve' ™ of about
$46,000,000. Id., 44 P.U.R.,N.S., at page 18. One
member of the Commission thought that the entire
amount of the reserve should be deducted from ‘actual
legitimate cost’ in determining the rate base. ™ The
majority of the *598 Commission concluded, however,
that where, as here, a business is brought under regulation
for the first time and where incorrect depreciation and
depletion practices have prevailed, the deduction of the
reserve requirement (actual existing depreciation and
depletion) rather than the excessive reserve should be
made so as to **286 lay ‘a sound basis for future
regulation and control of rates.” Id., 44 P.U.R.,N.S,, at
page 18. As we have pointed out, it determined accrued
depletion and depreciation to be $22,328,016; and it
allowed approximately $1,460,000 as the annual

operating expense for depletion and depreciation. ™°

EN4 The book reserve for interstate plant
amounted at the end of 1938 to about
$18,000,000 more than the amount determined
by the Commission as the proper reserve
requirement. The Commission also noted that
‘twice in the past the company has transferred
amounts aggregating $7,500,000 from the
depreciation and depletion reserve to surplus.
When these latter adjustments are taken into
account, the excess becomes $25,500,000, which
has been exacted from the ratepayers over and
above the amount required to cover the
consumption of property in the service rendered
and thus to keep the investment unimpaired.” 44
P.U.R.,N.S., at page 22.

EN5 That contention was based on the fact that
‘every single dollar in the depreciation and
depletion reserves' was taken ‘from gross
operating revenues whose only source was the
amounts charged customers in the past for
natural gas. It is, therefore, a fact that the
depreciation and depletion reserves have been
contributed by the customers and do not
represent any investment by Hope.” Id., 44
P.U.R.,N.S., at page 40. And see Railroad
Commission v. Cumberland Tel. & T. Co., 212
U.S. 414, 424, 425, 29 S.Ct. 357, 361, 362, 53
L.Ed. 577; 2 Bonbright, Valuation of Property
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(1937), p. 1139.

EN6 The Commission noted that the case was
‘“free from the usual complexities involved in the
estimate of gas reserves because the geologists
for the company and the Commission presented
estimates of the remaining recoverable gas
reserves which were about one per cent apart.’
44 P.U.R.,,N.S,, at pages 19, 20.
The Commission utilized the ‘straight-line-basis' for
determining the depreciation and depletion reserve
requirements. It used estimates of the average service
lives of the property by classes based in part on an
inspection of the physical condition of the property. And
studies were made of Hope's retirement experience and
maintenance policies over the years. The average service
lives of the various classes of property were converted
into depreciation rates and then applied to the cost of the
property to ascertain the portion of the cost which had
expired in rendering the service.
The record in the present case shows that Hope is on the
lookout for new sources of supply of natural gas and is
contemplating an extension of its pipe line into Louisiana
for that purpose. The Commission recognized in fixing
the rates of depreciation that much material may be used
again when various present sources of gas supply are
exhausted, thus giving that property more than scrap
value at the end of its present use.

Hope's estimate of original cost was about $69,735,000-
approximately $17,000,000 more than the amount found
by the Commission. The item of $17,000,000 was made
up largely of expenditures which prior to December 31,
1938, were charged to operating expenses. Chief among
those expenditures was some $12,600,000 expended *599
in well-drilling prior to 1923. Most of that sum was
expended by Hope for labor, use of drilling-rigs, hauling,
and similar costs of well-drilling. Prior to 1923 Hope
followed the general practice of the natural gas industry
and charged the cost of drilling wells to operating
expenses. Hope continued that practice until the Public
Service Commission of West Virginia in 1923 required it
to capitalize such expenditures, as does the Commission
under its present Uniform System of Accounts. ™ The
Commission refused to add such items to the rate base
stating that ‘No greater injustice to consumers could be
done than to allow items as operating expenses and at a
later date include them in the rate base, thereby placing
multiple charges upon the consumers.’ Id., 44
P.U.R.,N.S., at page 12. For the same reason the
Commission excluded from the rate base about
$1,600,000 of expenditures on properties which Hope
acquired from other utilities, the latter having charged
those payments to operating expenses. The Commission
disallowed certain other overhead items amounting to
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over $3,000,000 which also had been previously charged
to operating expenses. And it refused to add some
$632,000 as interest during construction since no interest
was in fact paid.

EN7 See Uniform System of Accounts
prescribed for Natural Gas Companies effective
January 1, 1940, Account No. 332.1.

Hope contended that it should be allowed a return of not
less than 8%. The Commission found that an 8% return
would be unreasonable but that 6 1/2% was a fair rate of
return. That rate of return, applied to the rate base of
$33,712,526, would produce $2,191,314 annually, as
compared with the present income of not less than
$5,801,171.

The Circuit Court of Appeals set aside the order of the
Commission for the following reasons. (1) It held that the
rate base should reflect the ‘present fair value’ of the *600
property, that the Commission in determining the ‘value’
should have considered reproduction cost and trended
original cost, and that ‘actual legitimate cost’ (prudent
investment) was not the proper measure of ‘fair value’
where price levels had changed since the investment. (2)
It concluded that the well-drilling costs and overhead
items in the amount of some $17,000,000 should have
been included in the rate base. (3) It held that accrued
depletion and depreciation and the annual allowance for
that expense should be computed on the basis of ‘present
fair value’ of the property not on the basis of ‘actual
legitimate cost’.

**287 The Circuit Court of Appeals also held that the
Commission had no power to make findings as to past
rates in aid of state regulation. But it concluded that those
findings were proper as a step in the process of fixing
future rates. Viewed in that light, however, the findings
were deemed to be invalidated by the same errors which
vitiated the findings on which the rate order was based.

Order Reducing Rates. Congress has provided in s 4(a) of
the Natural Gas Act that all natural gas rates subject to the
jurisdiction of the Commission ‘shall be just and
reasonable, and any such rate or charge that is not just and
reasonable is hereby declared to be unlawful.” Sec. 5(a)
gives the Commission the power, after hearing, to
determine the ‘just and reasonable rate’ to be thereafter
observed and to fix the rate by order. Sec. 5(a) also
empowers the Commission to order a ‘decrease where
existing rates are unjust * * * unlawful, or are not the
lowest reasonable rates.” And Congress has provided in s
19(b) that on review of these rate orders the ‘finding of
the Commission as to the facts, if supported by substantial
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evidence, shall be conclusive.” Congress, however, has
provided no formula by which the ‘just and reasonable’
rate is to be determined. It has not filled in the *601
details of the general prescription ™ of s 4(a) and s 5(a).
It has not expressed in a specific rule the fixed principle
of ‘just and reasonable’.

ENS8. Sec. 6 of the Act comes the closest to
supplying any definite criteria for rate making. It
provides in subsection (a) that, ‘“The Commission
may investigate the ascertain the actual
legitimate cost of the property of every natural-
gas company, the depreciation therein, and, when
found necessary for rate-making purposes, other
facts which bear on the determination of such
cost or depreciation and the fair value of such
property.” Subsection (b) provides that every
natural-gas company on request shall file with
the Commission a statement of the “original cost’
of its property and shall keep the Commission
informed regarding the ‘cost’ of all additions,
etc.

[1] [2] When we sustained the constitutionality of the
Natural Gas Act in the Natural Gas Pipeline Co. case, we
stated that the ‘authority of Congress to regulate the
prices of commodities in interstate commerce is at least as
great under the Fifth Amendment as is that of the states
under the Fourteenth to regulate the prices of
commodities in intrastate commerce.” 315 U.S. at page
582, 62 S.Ct. at page 741, 86 L.Ed. 1037. Rate-making is
indeed but one species of price-fixing. Munn v. lllinois
94 U.S. 113, 134, 24 L.Ed. 77. The fixing of prices, like
other applications of the police power, may reduce the
value of the property which is being regulated. But the
fact that the value is reduced does not mean that the
regulation is invalid. Block v. Hirsh, 256 U.S. 135, 155-
157, 41 S.Ct. 458, 459, 460, 65 L.Ed. 865, 16 A.L.R. 165;
Nebbia v. New York, 291 U.S. 502, 523-539, 54 S.Ct.
505, 509-517, 78 L.Ed. 940, 89 A.L.R. 1469, and cases
cited. It does, however, indicate that ‘fair value’ is the
end product of the process of rate-making not the starting
point as the Circuit Court of Appeals held. The heart of
the matter is that rates cannot be made to depend upon
‘“fair value’ when the value of the going enterprise
depends on earnings under whatever rates may be
anticipated. ™2

EN9 We recently stated that the meaning of the
word ‘value’ is to be gathered ‘from the purpose
for which a valuation is being made. Thus the
question in a valuation for rate making is how
much a utility will be allowed to earn. The basic
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question in a valuation for reorganization
purposes is how much the enterprise in all
probability can earn.” Institutional Investors v.
Chicago, M., St. P. & P.R. Co., 318 U.S. 523,
540, 63 S.Ct. 727, 738.

*602 [3] [4] [5] [6] [7] We held in Federal Power
Commission v. Natural Gas Pipeline Co., supra, that the
Commission was not bound to the use of any single
formula or combination of formulae in determining rates.
Its rate-making function, moreover, involves the making
of ‘pragmatic adjustments.” 1d., 315 U.S. at page 586, 62
S.Ct. at page 743, 86 L.Ed. 1037. And when the
Commission's order is challenged in the courts, the
question is whether that order ‘viewed in its entirety’
meets the requirements of the Act. Id., 315 U.S. at page
586, 62 S.Ct. at page 743, 86 L.Ed. 1037. Under the
statutory standard of ‘just and reasonable’ it is the result
reached not the method employed which is controlling.
Cf. **288Los Angeles Gas & Electric Corp. v. Railroad
Commission, 289 U.S. 287, 304, 305, 314, 53 S.Ct. 637,
643, 644, 647, 77 L.Ed. 1180; West Ohio Gas Co. v.
Public Utilities Commission (No. 1), 294 U.S. 63, 70, 55
S.Ct. 316, 320, 79 L.Ed. 761; West v. Chesapeake &
Potomac Tel. Co., 295 U.S. 662, 692, 693, 55 S.Ct. 894,
906, 907, 79 L.Ed. 1640 (dissenting opinion). It is not
theory but the impact of the rate order which counts. If
the total effect of the rate order cannot be said to be unjust
and unreasonable, judicial inquiry under the Act is at an
end. The fact that the method employed to reach that
result may contain infirmities is not then important.
Moreover, the Commission's order does not become
suspect by reason of the fact that it is challenged. It is the
product of expert judgment which carries a presumption
of validity. And he who would upset the rate order under
the Act carries the heavy burden of making a convincing
showing that it is invalid because it is unjust and
unreasonable in its consequences. Cf. Railroad
Commission v. Cumberland Tel. & T. Co., 212 U.S. 414,
29 S.Ct. 357, 53 L.Ed. 577; Lindheimer v. lllinois Bell
Tel. Co., supra, 292 U.S. at pages 164, 169, 54 S.Ct. at
pages 663, 665, 78 L.Ed. 1182; Railroad Commission V.
Pacific Gas & E. Co., 302 U.S. 388, 401, 58 S.Ct. 334,
341,82 L .Ed. 319.

*603 [8] [9] The rate-making process under the Act, i.e.,
the fixing of ‘just and reasonable’ rates, involves a
balancing of the investor and the consumer interests.
Thus we stated in the Natural Gas Pipeline Co. case that
‘regulation does not insure that the business shall produce
net revenues.” 315 U.S. at page 590, 62 S.Ct. at page 745,
86 L.Ed. 1037. But such considerations aside, the
investor interest has a legitimate concern with the
financial integrity of the company whose rates are being
regulated. From the investor or company point of view it
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is important that there be enough revenue not only for
operating expenses but also for the capital costs of the
business. These include service on the debt and dividends
on the stock. Cf. Chicago & Grand Trunk R. Co. V.
Wellman, 143 U.S. 339, 345, 346, 12 S.Ct. 400, 402, 36
L.Ed. 176. By that standard the return to the equity owner
should be commensurate with returns on investments in
other enterprises having corresponding risks. That return,
moreover, should be sufficient to assure confidence in the
financial integrity of the enterprise, so as to maintain its
credit and to attract capital. See State of Missouri ex rel.
South-western Bell Tel. Co. v. Public Service
Commission, 262 U.S. 276, 291, 43 S.Ct. 544, 547, 67
L.Ed. 981, 31 A.L.R. 807 (Mr. Justice Brandeis
concurring). The conditions under which more or less
might be allowed are not important here. Nor is it
important to this case to determine the various permissible
ways in which any rate base on which the return is
computed might be arrived at. For we are of the view that
the end result in this case cannot be condemned under the
Act as unjust and unreasonable from the investor or
company viewpoint.

We have already noted that Hope is a wholly owned
subsidiary of the Standard Oil Co. (N.J.). It has no
securities outstanding except stock. All of that stock has
been owned by Standard since 1908. The par amount
presently outstanding is approximately $28,000,000 as
compared with the rate base of $33,712,526 established
by *604 the Commission. Of the total outstanding stock
$11,000,000 was issued in stock dividends. The balance,
or about $17,000,000, was issued for cash or other assets.
During the four decades of its operations Hope has paid
over $97,000,000 in cash dividends. It had, moreover,
accumulated by 1940 an earned surplus of about
$8,000,000. It had thus earned the total investment in the
company nearly seven times. Down to 1940 it earned
over 20% per year on the average annual amount of its
capital stock issued for cash or other assets. On an
average invested capital of some $23,000,000 Hope's
average earnings have been about 12% a year. And
during this period it had accumulated in addition reserves
for depletion and depreciation of about $46,000,000.
Furthermore, during 1939, 1940 and 1941, Hope paid
dividends of 10% on its stock. And in the year 1942,
during about half of which the lower rates were in effect,
it paid dividends of 7 1/2%. From 1939-1942 its earned
surplus increased from $5,250,000 to about $13,700,000,
i.e., to almost half the par value of its outstanding stock.

As we have noted, the Commission fixed a rate of return
which permits Hope to earn $2,191,314 annually. In
determining that amount it stressed the importance of
maintaining the financial integrity of the **289 company.
It considered the financial history of Hope and a vast
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array of data bearing on the natural gas industry, related
businesses, and general economic conditions. It noted
that the yields on better issues of bonds of natural gas
companies sold in the last few years were “close to 3 per
cent’, 44 P.U.R.,N.S.,, at page 33. It stated that the
company was a ‘seasoned enterprise whose risks have
been minimized’ by adequate provisions for depletion and
depreciation (past and present) with ‘concurrent high
profits’, by ‘protected established markets, through
affiliated distribution companies, in populous and
industralized areas', and by a supply of gas locally to meet
all requirements,*605 ‘except on certain peak days in the
winter, which it is feasible to supplement in the future
with gas from other sources.” Id., 44 P.U.R.,N.S., at page
33. The Commission concluded, ‘The company's
efficient management, established markets, financial
record, affiliations, and its prospective business place it in
a strong position to attract capital upon favorable terms
when it is required.” 1d., 44 P.U.R.,N.S., at page 33.

[10] [11] [12] In view of these various considerations we
cannot say that an annual return of $2,191,314 is not ‘just
and reasonable’ within the meaning of the Act. Rates
which enable the company to operate successfully, to
maintain its financial integrity, to attract capital, and to
compensate its investors for the risks assumed certainly
cannot be condemned as invalid, even though they might
produce only a meager return on the so-called “fair value’
rate base. In that connection it will be recalled that Hope
contended for a rate base of $66,000,000 computed on
reproduction cost new. The Commission points out that if
that rate base were accepted, Hope's average rate of return
for the four-year period from 1937-1940 would amount to
3.27%. During that period Hope earned an annual
average return of about 9% on the average investment. It
asked for no rate increases. Its properties were well
maintained and operated. As the Commission says such a
modest rate of 3.27% suggests an ‘inflation of the base on
which the rate has been computed.” Dayton Power &
Light Co. v. Public Utilities Commission, 292 U.S. 290,
312, 54 S.Ct. 647, 657, 78 L.Ed. 1267. Cf. Lindheimer v.
[llinois Bell Tel. Co., supra, 292 U.S. at page 164, 54
S.Ct. at page 663, 78 L.Ed. 1182. The incongruity
between the actual operations and the return computed on
the basis of reproduction cost suggests that the
Commission was wholly justified in rejecting the latter as
the measure of the rate base.

In view of this disposition of the controversy we need not
stop to inquire whether the failure of the Commission to
add the $17,000,000 of well-drilling and other costs to
*606 the rate base was consistent with the prudent
investment theory as developed and applied in particular
cases.
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[13] [14] [15] Only a word need be added respecting
depletion and depreciation. We held in the Natural Gas
Pipeline Co. case that there was no constitutional
requirement ‘that the owner who embarks in a wasting-
asset business of limited life shall receive at the end more
than he has put into it.” 315 U.S. at page 593, 62 S.C. at
page 746, 86 L.Ed. 1037. The Circuit Court of Appeals
did not think that that rule was applicable here because
Hope was a utility required to continue its service to the
public and not scheduled to end its business on a day
certain as was stipulated to be true of the Natural Gas
Pipeline Co. But that distinction is quite immaterial. The
ultimate exhaustion of the supply is inevitable in the case
of all natural gas companies. Moreover, this Court
recognized in Lindheimer v. Illinois Bell Tel. Co., supra,
the propriety of basing annual depreciation on cost. ™2
By such a procedure the **290 utility is made whole and
the integrity of its investment maintained. ™ No more is
required. ™2 We cannot approve the contrary holding
*607 of United Railways & Electric Co. v. West, 280
U.S. 234, 253, 254, 50 S.Ct. 123, 126, 127, 74 L.Ed. 390.
Since there are no constitutional requirements more
exacting than the standards of the Act, a rate order which
conforms to the latter does not run afoul of the former.

EN10 Chief Justice Hughes said in that case (292
U.S. at pages 168, 169, 54 S.Ct. at page 665, 78
L.Ed. 1182): “If the predictions of service life
were entirely accurate and retirements were
made when and as these predictions were
precisely fulfilled, the depreciation reserve
would represent the consumption of capital, on a
cost basis, according to the method which
spreads that loss over the respective service
periods. But if the amounts charged to operating
expenses and credited to the account for
depreciation reserve are excessive, to that extent
subscribers for the telephone service are required
to provide, in effect, capital contributions, not to
make good losses incurred by the utility in the
service rendered and thus to keep its investment
unimpaired, but to secure additional plant and
equipment upon which the utility expects a
return.'

EN11 See Mr. Justice Brandeis (dissenting) in
United Railways & Electric Co. v. West, 280
U.S. 234, 259-288, 50 S.Ct. 123, 128-138, 74
L.Ed. 390, for an extended analysis of the
problem.

FN12 It should be noted that the Act provides no
specific  rule  governing  depletion and
depreciation. Sec. 9(a) merely states that the
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Commission ‘may from time to time ascertain
and determine, and by order fix, the proper and
adequate rates of depreciation and amortization
of the several classes of property of each natural-
gas company used or useful in the production,
transportation, or sale of natural gas.'

The Position of West Virginia. The State of West
Virginia, as well as its Public Service Commission,
intervened in the proceedings before the Commission and
participated in the hearings before it. They have also filed
a brief amicus curiae here and have participated in the
argument at the bar. Their contention is that the result
achieved by the rate order ‘brings consequences which are
unjust to West Virginia and its citizens' and which
‘unfairly depress the value of gas, gas lands and gas
leaseholds, unduly restrict development of their natural
resources, and arbitrarily transfer their properties to the
residents of other states without just compensation
therefor.'

West Virginia points out that the Hope Natural Gas Co.
holds a large number of leases on both producing and
unoperated properties. The owner or grantor receives
from the operator or grantee delay rentals as
compensation for postponed drilling. When a producing
well is successfully brought in, the gas lease customarily
continues indefinitely for the life of the field. In that case
the operator pays a stipulated gas-well rental or in some
cases a gas royalty equivalent to one-eighth of the gas
marketed. ™' Both the owner and operator have valuable
property interests in the gas which are separately taxable
under West Virginia law. The contention is that the
reversionary interests in the leaseholds should be
represented in the rate proceedings since it is their gas
which is being sold in interstate *608 commerce. It is
argued, moreover, that the owners of the reversionary
interests should have the benefit of the ‘discovery value’
of the gas leaseholds, not the interstate consumers.
Furthermore, West Virginia contends that the
Commission in fixing a rate for natural gas produced in
that State should consider the effect of the rate order on
the economy of West Virginia. It is pointed out that gas
is a wasting asset with a rapidly diminishing supply. Asa
result West Virginia's gas deposits are becoming
increasingly valuable. Nevertheless the rate fixed by the
Commission reduces that value. And that reduction, it is
said, has severe repercussions on the economy of the
State. It is argued in the first place that as a result of this
rate reduction Hope's West Virginia property taxes may
be decreased in view of the relevance which earnings
have under West Virginia law in the assessment of
property for tax purposes. ™ Secondly, it is pointed out
that West Virginia has a production tax ™ on the ‘value’
of the gas exported from the State. And we are told that
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for purposes of that tax ‘value’ becomes under West
Virginia law ‘practically the substantial equivalent of
market value.’ Thus West Virginia argues that
undervaluation of Hope's gas leaseholds will cost the
State many thousands of dollars in taxes. The effect, it is
urged, is to impair West Virginia's tax structure for the
benefit of Ohio and Pennsylvania consumers. West
Virginia emphasizes, moreover, its deep interest in the
conservation of its natural resources including its natural
gas. It says that a reduction of the value of these
leasehold values will jeopardize these conservation
policies in three respects: (1) **291 exploratory
development of new fields will be discouraged; (2)
abandonment of lowyield high-cost marginal wells will be
hastened; and (3) secondary recovery of oil will be
hampered. *609 Furthermore, West Virginia contends that
the reduced valuation will harm one of the great industries
of the State and that harm to that industry must inevitably
affect the welfare of the citizens of the State. It is also
pointed out that West Virginia has a large interest in coal
and oil as well as in gas and that these forms of fuel are
competitive.  When the price of gas is materially
cheapened, consumers turn to that fuel in preference to
the others. As a result this lowering of the price of natural
gas will have the effect of depreciating the price of West
Virginia coal and oil.

FN13 See Simonton, The Nature of the Interest
of the Grantee Under an Oil and Gas Lease
(1918), 25 W.Va.L.Quar. 295.

FN14 West Penn Power Co. v. Board of Review,
112 W.Va. 442, 164 S.E. 862.

FN15 W.Va.Rev.Code of 1943, ch. 11. Art. 13,
Ss 23, 3a.

West Virginia insists that in neglecting this aspect of the
problem the Commission failed to perform the function
which Congress entrusted to it and that the case should be
remanded to the Commission for a modification of its

order. FN©

EN16 West Virginia suggests as a possible
solution (1) that a ‘going concern value’ of the
company's tangible assets be included in the rate
base and (2) that the fair market value of gas
delivered to customers be added to the outlay for
operating expenses and taxes.

We have considered these contentions at length in view of
the earnestness with which they have been urged upon us.
We have searched the legislative history of the Natural
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Gas Act for any indication that Congress entrusted to the
Commission the various considerations which West
Virginia has advanced here. And our conclusion is that
Congress did not.

[16] [17] We pointed out in Illinois Natural Gas Co. V.
Central Illinois Public Service Co., 314 U.S. 498, 506, 62
S.Ct. 384, 387, 86 L.Ed. 371, that the purpose of the
Natural Gas Act was to provide, ‘through the exercise of
the national power over interstate commerce, an agency
for regulating the wholesale distribution to public service
companies of natural gas moving interstate, which this
Court had declared to be interstate commerce not subject
to certain types of state regulation.” As stated in the
House Report the ‘basic purpose’ of this legislation was
‘to occupy’ the field in which such cases as *610State of
Missouri v. Kansas Natural Gas Co., 265 U.S. 298, 44
S.Ct. 544, 68 L.Ed. 1027, and Public Utilities
Commission v. Attleboro Steam & Electric Co., 273 U.S.
83,47 S.Ct. 294, 71 L.Ed. 549, had held the States might
not act. H.Rep. No. 709, 75th Cong., 1st Sess., p. 2. In
accomplishing that purpose the bill was designed to take
‘no authority from State commissions' and was ‘so drawn
as to complement and in no manner usurp State regulatory
authority.” Id., p. 2. And the Federal Power Commission
was given no authority over the ‘production or gathering
of natural gas.” s 1(b).

[18] The primary aim of this legislation was to protect
consumers against exploitation at the lands of natural gas
companies. Due to the hiatus in regulation which resulted
from the Kansas Natural Gas Co. case and related
decisions state commissions found it difficult or
impossible to discover what it cost interstate pipe-line
companies to deliver gas within the consuming states; and
thus they were thwarted in local regulation. H.Rep., No.
709, supra, p. 3. Moreover, the investigations of the
Federal Trade Commission had disclosed that the
majority of the pipe-line mileage in the country used to
transport natural gas, together with an increasing
percentage of the natural gas supply for pipe-line
transportation, had been acquired by a handful of holding
companies. ™ State commissions, independent
producers, and communities having or seeking the service
were growing quite helpless against these combinations.
FNI8 These were the types of problems with which those
participating in the hearings were pre-occupied. ™12
Congress addressed itself to those specific evils.

FN17 S.Doc. 92, Pt. 84-A, ch. XII, Final Report,
Federal Trade Commission to the Senate
pursuant to S.Res.No. 83, 70th Cong., 1st Sess.

FEN18 S.Doc. 92, Pt. 84-A, chs. XIl, XIlII, op.
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cit., supra, note 17.

FN19 See Hearings on H.R. 11662,
Subcommittee of House Committee on Interstate
& Foreign Commerce, 74th Cong., 2d Sess.;
Hearings on H.R. 4008, House Committee on
Interstate & Foreign Commerce, 75th Cong., 1st
Sess.

*611 The Federal Power Commission was given**292
broad powers of regulation. The fixing of ‘just and
reasonable’ rates (s 4) with the powers attendant thereto
N2 \was the heart of the new regulatory system.
Moreover, the Commission was given certain authority by
s 7(a), on a finding that the action was necessary or
desirable ‘in the public interest,” to require natural gas
companies to extend or improve their transportation
facilities and to sell gas to any authorized local
distributor. By s 7(b) it was given control over the
abandonment of facilities or of service. And by s 7(c), as
originally enacted, no natural gas company could
undertake the construction or extension of any facilities
for the transportation of natural gas to a market in which
natural gas was already being served by another company,
or sell any natural gas in such a market, without obtaining
a certificate of public convenience and necessity from the
Commission.  In passing on such applications for
certificates of convenience and necessity the Commission
was told by s 7(c), as originally enacted, that it was ‘the
intention of Congress that natural gas shall be sold in
interstate  commerce for resale for ultimate public
consumption for domestic, commercial, industrial, or any
other use at the lowest possible reasonable rate consistent
with the maintenance of adequate service in the public
interest.” The latter provision was deleted from s 7(c)
when that subsection was amended by the Act of
February 7, 1942, 56 Stat. 83. By that amendment limited
grandfather rights were granted companies desiring to
extend their facilities and services over the routes or
within the area which they were already serving.
Moreover, s 7(c) was broadened so as to require
certificates*612 of public convenience and necessity not
only where the extensions were being made to markets in
which natural gas was already being sold by another
company but in other situations as well.

EN20 The power to investigate and ascertain the
‘actual legitimate cost’ of property (s 6), the
requirement as to books and records (s 8),
control over rates of depreciation (s 9), the
requirements for periodic and special reports (s
10), the broad powers of investigation (s 14) are
among the chief powers supporting the rate
making function.
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[19] These provisions were plainly designed to protect
the consumer interests against exploitation at the hands of
private natural gas companies. When it comes to cases of
abandonment or of extensions of facilities or service, we
may assume that, apart from the express exemptions 42
contained in s 7, considerations of conservation are
material to the issuance of certificates of public
convenience and necessity. But the Commission was not
asked here for a certificate of public convenience and
necessity under s 7 for any proposed construction or
extension. It was faced with a determination of the
amount which a private operator should be allowed to
earn from the sale of natural gas across state lines through
an established distribution system. Secs. 4 and 5, not s 7,
provide the standards for that determination. We cannot
find in the words of the Act or in its history the slightest
intimation or suggestion that the exploitation of
consumers by private operators through the maintenance
of high rates should be allowed to continue provided the
producing states obtain indirect benefits from it. That
apparently was the Commission's view of the matter, for
the same arguments advanced here were presented to the
Commission and not adopted by it.

EN21 Apart from the grandfather clause
contained in s 7(c), there is the provision of s
7(f) that a natural gas company may enlarge or
extend its facilities with the ‘service area’
determined by the Commission without any
further authorization.

We do not mean to suggest that Congress was unmindful
of the interests of the producing states in their natural gas
supplies when it drafted the Natural Gas Act. As we have
said, the Act does not intrude on the domain traditionally
reserved for control by state commissions; and the Federal
Power Commission was given no authority over*613 ‘the
production or gathering of natural gas.” s 1(b). In
addition, Congress recognized the legitimate interests of
the States in the conservation of natural gas. By s 11
Congress instructed the Commission to make reports on
compacts between two or more States dealing with the
conservation, production and transportation of natural gas.
N2 The Commission was also **293 directed to
recommend further legislation appropriate or necessary to
carry out any proposed compact and ‘to aid in the
conservation of natural-gas resources within the United
States and in the orderly, equitable, and economic
production, transportation, and distribution of natural
gas.” s 11(a). Thus Congress was quite aware of the
interests of the producing states in their natural gas
supplies. ™2 But it left the protection of *614 those
interests to measures other than the maintenance of high
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rates to private companies. If the Commission is to be
compelled to let the stockholders of natural gas
companies have a feast so that the producing states may
receive crumbs from that table, the present Act must be
redesigned. Such a project raises questions of policy
which go beyond our province.

EN22 See P.L. 117, approved July 7, 1943, 57
Stat. 383 containing an ‘Interstate Compact to
Conserve Oil and Gas' between Oklahoma,
Texas, New Mexico, lllinois, Colorado, and
Kansas.

EN23 As we have pointed out, s 7(c) was
amended by the Act of February 7, 1942, 56 Stat.
83, so as to require certificates of public
convenience and necessity not only where the
extensions were being made to markets in which
natural gas was already being sold by another
company but to other situations as well.
Considerations of conservation entered into the
proposal to give the Act that broader scope.
H.Rep.No. 1290, 77th Cong. 1st Sess., pp. 2, 3.
And see Annual Report, Federal Power
Commission (1940) pp. 79, 80; Baum, The
Federal Power Commission and State Utility
Regulation (1942), p. 261.
The bill amending s 7(c) originally contained a subsection
(h) reading as follows: ‘Nothing contained in this section
shall be construed to affect the authority of a State within
which natural gas is produced to authorize or require the
construction or extension of facilities for the
transportation and sale of such gas within such State:
Provided, however, That the Commission, after a hearing
upon complaint or upon its own motion, may by order
forbid any intrastate construction or extension by any
natural-gas company which it shall find will prevent such
company from rendering adequate service to its customers
in interstate or foreign commerce in territory already
being served.” See Hearings on H.R. 5249, House
Committee on Interstate & Foreign Commerce, 77th
Cong., 1st Sess., pp. 7, 11, 21, 29, 32, 33. In explanation
of its deletion the House Committee Report stated, pp. 4,
5: “The increasingly important problems raised by the
desire of several States to regulate the use of the natural
gas produced therein in the interest of consumers within
such States, as against the Federal power to regulate
interstate commerce in the interest of both interstate and
intrastate consumers, are deemed by the committee to
warrant further intensive study and probably a more
retailed and comprehensive plan for the handling thereof
than that which would have been provided by the stricken
subsection.'
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[20] It is hardly necessary to add that a limitation on the
net earnings of a natural gas company from its interstate
business is not a limitation on the power of the producing
state either to safeguard its tax revenues from that
industry ™24 or to protect the interests of those who sell
their gas to the interstate operator. ™2 The return which
**294 the Commission*615 allowed was the net return

after all such charges.

EN24 We have noted that in the annual operating
expenses of some $16,000.000 the Commission
included West Virginia and federal taxes. And
in the net increase of $421,160 over 1940
operating expenses allowed by the Commission
was some $80,000 for increased West Virginia
property taxes. The adequacy of these amounts
has not been challenged here.

EN25 The Commission included in the aggregate
annual operating expenses which it allowed
some $8,500,000 for gas purchased. It also
allowed about $1,400,000 for natural gas
production and about $600,000 for exploration
and development.
It is suggested, however, that the Commission in
ascertaining the cost of Hope's natural gas production
plant proceeded contrary to s 1(b) which provides that the
Act shall not apply to ‘the production or gathering of
natural gas'. But such valuation, like the provisions for
operating expenses, is essential to the rate-making
function as customarily performed in this country. Cf.
Smith, The Control of Power Rates in the United States
and England (1932), 159 The Annals 101. Indeed s 14(b)
of the Act gives the Commission the power to ‘determine
the propriety and reasonableness of the inclusion in
operating expenses, capital, or surplus of all delay rentals
or other forms of rental or compensation for unoperated
lands and leases.'

It is suggested that the Commission has failed to perform
its duty under the Act in that it has not allowed a return
for gas production that will be enough to induce private
enterprise to perform completely and efficiently its
functions for the public. The Commission, however, was
not oblivious of those matters. It considered them. It
allowed, for example, delay rentals and exploration and
development costs in operating expenses. ™2 No serious
attempt has been made here to show that they are
inadequate. We certainly cannot say that they are, unless
we are to substitute our opinions for the expert judgment
of the administrators to whom Congress entrusted the
decision. Moreover, if in light of experience they turn out
to be inadequate for development of new sources of
supply, the doors of the Commission are open for
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increased allowances. This is not an order for all time.
The Act contains machinery for obtaining rate
adjustments. s 4.

FEN26 See note 25, supra.

[21] [22] But it is said that the Commission placed too
low a rate on gas for industrial purposes as compared with
gas for domestic purposes and that industrial uses should
be discouraged. It should be noted in the first place that
the rates which the Commission has fixed are Hope's
interstate wholesale rates to distributors not interstate
rates to industrial users ™4 and domestic consumers. We
hardly *616 can assume, in view of the history of the Act
and its provisions, that the resales intrastate by the
customer companies which distribute the gas to ultimate
consumers in Ohio and Pennsylvania are subject to the
rate-making powers of the Commission. ™2 But in any
event those rates are not in issue here. Moreover, we fail
to find in the power to fix ‘just and reasonable’ rates the
power to fix rates which will disallow or discourage
resales for industrial use. The Committee Report stated
that the Act provided “for regulation along recognized and
more or less standardized lines' and that there was
‘nothing novel in its provisions'. H.Rep.No.709, supra, p.
3. Yet if we are now to tell the Commission to fix the
rates so as to discourage particular uses, we would indeed
be injecting into a rate case a ‘novel’ doctrine which has
no express statutory sanction. The same would be true if
we were to hold that the wasting-asset nature of the
industry required the maintenance of the level of rates so
that natural gas companies could make a greater profit on
each unit of gas sold. Such theories of rate-making for
this industry may or may not be desirable. The difficulty
is that s 4(a) and s 5(a) contain only the conventional
standards of rate-making for natural gas companies. ™2
The *617 Act of February 7, 1942, by broadening s 7
gave the Commission some additional authority to deal
with the conservation aspects of the problem. ™3 But s
4(a) and s 5(a) were not changed. If the standard**295
of ‘just and reasonable’ is to sanction the maintenance of
high rates by a natural gas company because they restrict
the use of natural gas for certain purposes, the Act must
be further amended.

EN27 The Commission has expressed doubts
over its power to fix rates on ‘direct sales to
industries' from interstate  pipelines as
distinguished from ‘sales for resale to the
industrial customers of distributing companies.’
Annual Report, Federal Power Commission
(1940), p. 11.
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FN28. Sec. 1(b) of the Act provides: ‘The
provisions of this Act shall apply to the
transportation of natural gas in interstate
commerce, to the sale in interstate commerce of
natural gas for resale for ultimate public
consumption  for  domestic, commercial,
industrial, or any other use, and to natural-gas
companies engaged in such transportation or
sale, but shall not apply to any other
transportation or sale of natural gas or to the
local distribution of natural gas or to the facilities
used for such distribution or to the production or
gathering of natural gas.” And see s 2(6),
defining a “natural-gas company’, and H.Rep.No.
709, supra, pp. 2, 3.

EN29 The wasting-asset characteristic of the
industry was recognized prior to the Act as
requiring the inclusion of a depletion allowance
among operating expenses. See Columbus Gas
& Fuel Co. v. Public Utilities Commission, 292
U.S. 398, 404, 405, 54 S.Ct. 763, 766, 767, 78
L.Ed. 1327, 91 A.L.R. 1403. But no such theory
of rate-making for natural gas companies as is
now suggested emerged from the cases arising
during the earlier period of regulation.

EN30 The Commission has been alert to the
problems of conservation in its administration of
the Act. It has indeed suggested that it might be
wise to restrict the use of natural gas ‘by
functions rather than by areas.” Annual Report
(1940) p. 79.
The Commission stated in that connection that natural gas
was particularly adapted to certain industrial uses. But it
added that the general use of such gas ‘under boilers for
the production of steam’ is ‘under most circumstances of
very questionable social economy.” Ibid.

[23] [24] 1t is finally suggested that the rates charged by
Hope are discriminatory as against domestic users and in
favor of industrial users. That charge is apparently based
on s 4(b) of the Act which forbids natural gas companies
from maintaining ‘any unreasonable difference in rates,
charges, service, facilities, or in any other respect, either
as between localities or as between classes of service.’
The power of the Commission to eliminate any such
unreasonable differences or discriminations is plain. s
5(a). The Commission, however, made no findings under
s 4(b). Its failure in that regard was not challenged in the
petition to review. And it has not been raised or argued
here by any party. Hence the problem of discrimination
has no proper place in the present decision. It will be
time enough to pass on that issue when it is presented to
us. Congress has entrusted the administration of the Act
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to the Commission not to the courts. Apart from the
requirements of judicial review it is not *618 for us to
advise the Commission how to discharge its functions.

Findings as to the Lawfulness of Past Rates. As we have
noted, the Commission made certain findings as to the
lawfulness of past rates which Hope had charged its
interstate customers. Those findings were made on the
complaint of the City of Cleveland and in aid of state
regulation. It is conceded that under the Act the
Commission has no power to make reparation orders.
And its power to fix rates admittedly is limited to those
‘to be thereafter observed and in force.” s 5(a). But the
Commission maintains that it has the power to make
findings as to the lawfulness of past rates even though it
has no power to fix those rates. ™3t However that may be,
we do not think that these findings were reviewable under
s 19(b) of the Act. That section gives any party
‘aggrieved by an order’ of the Commission a review ‘of
such order’ in the circuit court of appeals for the circuit
where the natural gas company is located or has its
principal place of business or in the United States Court
of Appeals for the District of Columbia. We do not think
that the findings in question fall within that category.

EN31 The argument is that s 4(a) makes
‘unlawful’ the charging of any rate that is not
just and reasonable. And s 14(a) gives the
Commission power to investigate any matter
‘which it may find necessary or proper in order
to determine whether any person has violated’
any provision of the Act. Moreover, s 5(b) gives
the Commission power to investigate and
determine the cost of production or
transportation of natural gas in cases where it has
‘no authority to establish a rate governing the
transportation or sale of such natural gas.” And s
17(c) directs the Commission to ‘make available
to the several State commissions such
information and reports as may be of assistance
in State regulation of natural-gas companies.’
For a discussion of these points by the
Commission see 44 P.U.R.,N.S., at pages 34, 35.

[25] [26] The Court recently summarized the various
types of administrative action or determination reviewable
as orders under the Urgent Deficiencies Act of October
22, *619 1913, 28 U.S.C. ss 45, 47a, 28 U.S.C.A. ss 45,
47a, and kindred statutory provisions. Rochester Tel.
Corp. v. United States, 307 U.S. 125, 59 S.Ct. 754, 83
L.Ed. 1147. It was there pointed out that where ‘the order
sought to be reviewed does not of itself adversely affect
complainant but only affects his rights adversely on the
contingency of future administrative action’, it is not
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reviewable. 1d., 307 U.S. at page 130, 59 S.Ct. at page
757, 83 L.Ed. 1147. The Court said, ‘In view of
traditional conceptions of federal judicial power, resort to
the courts in these situations is either premature or wholly
beyond their province.” **2961d., 307 U.S. at page 130,
59 S.Ct. at page 757, 83 L.Ed. 1147. And see United
States v. Los Angeles s.l.r. c¢/o., 273 U.S. 299, 309, 310,
47 S.Ct. 413, 414, 415, 71 L.Ed. 651; Shannahan v.
United States, 303 U.S. 596, 58 S.Ct. 732, 82 L.Ed. 1039.
These considerations are apposite here. The Commission
has no authority to enforce these findings. They are ‘the
exercise solely of the function of investigation.” United
States v. Los Angeles & S.L.R. Co., supra, 273 U.S. at
page 310, 47 S.Ct. at page 414, 71 L.Ed. 651. They are
only a preliminary, interim step towards possible future
action-action not by the Commission but by wholly
independent agencies. The outcome of those proceedings
may turn on factors other than these findings. These
findings may never result in the respondent feeling the
pinch of administrative action.

Reversed.

Mr. Justice ROBERTS took no part in the consideration
or decision of this case.

Opinion of Mr. Justice BLACK and Mr. Justice
MURPHY.

We agree with the Court's opinion and would add nothing
to what has been said but for what is patently a wholly
gratuitous assertion as to Constitutional law in the dissent
of Mr. Justice  FRANKFURTER. We refer to the
statement that ‘Congressional acquiescence to date in the
doctrine of Chicago, etc., R. Co. v. Minnesota, supra (134
U.S. 418, 10 S.Ct. 462, 702, 33 L.Ed. 970), may fairly be
claimed.” That was the case in which a majority of this
Court was finally induced to expand the meaning *620 of
‘due process' so as to give courts power to block efforts of
the state and national governments to regulate economic
affairs.  The present case does not afford a proper
occasion to discuss the soundness of that doctrine
because, as stated in Mr. Justice FRANKFURTER'S
dissent, ‘That issue is not here in controversy.” The
salutary practice whereby courts do not discuss issues in
the abstract applies with peculiar force to Constitutional
questions. Since, however, the dissent adverts to a highly
controversial due process doctrine and implies its
acceptance by Congress, we feel compelled to say that we
do not understand that Congress voluntarily has
acquiesced in a Constitutional principle of government
that courts, rather than legislative bodies, possess final
authority over regulation of economic affairs. Even this
Court has not always fully embraced that principle, and
we wish to repeat that we have never acquiesced in it, and
do not now. See Federal Power Commission v. Natural
Gas Pipeline Co., 315 U.S. 575, 599-601, 62 S.Ct. 736,
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749, 750, 86 L.Ed. 1037.

Mr. Justice REED, dissenting.

This case involves the problem of rate making under the
Natural Gas Act. Added importance arises from the
obvious fact that the principles stated are generally
applicable to all federal agencies which are entrusted with
the determination of rates for utilities. Because my views
differ somewhat from those of my brethren, it may be of
some value to set them out in a summary form.

The Congress may fix utility rates in situations subject to
federal control without regard to any standard except the
constitutional standards of due process and for taking
private property for public use without just compensation.
Wilson v. New, 243 U.S. 332, 350, 37 S.Ct. 298, 302, 61
L.Ed. 755, L.R.A.1917E, 938, Ann.Cas.1918A, 1024. A
Commission, however, does not have this freedom of
action.  Its powers are limited not only by the
constitutional standards but also by the standards of the
delegation. Here the standard added by the Natural Gas
Act is that the rate be ‘just *621 and reasonable.’ ™!
Section 6 ™2 **297 throws additional light on the
meaning of these words.

EN1 Natural Gas Act, s 4(a), 52 Stat. 821, 822,
15 U.S.C. s 717c(a), 15 U.S.C.A. s 717¢c(a).

EN2 52 Stat. 821, 824, 15 U.S.C. s 717e, 15

US.CA.s717e:
‘(a) The Commission may investigate and ascertain the
actual legitimate cost of the property of every natural-gas
company, the depreciation therein, and, when found
necessary for rate-making purposes, other facts which
bear on the determination of such cost or depreciation and
the fair value of such property.
‘(b) Every natural-gas company upon request shall file
with the Commission an inventory of all or any part of its
property and a statement of the original cost thereof, and
shall keep the Commission informed regarding the cost of
all additions, betterments, extensions, and new
construction.’

When the phrase was used by Congress to describe
allowable rates, it had relation to something ascertainable.
The rates were not left to the whim of the Commission.
The rates fixed would produce an annual return and that
annual return was to be compared with a theoretical just
and reasonable return, all risks considered, on the fair
value of the property used and useful in the public service
at the time of the determination.

Such an abstract test is not precise. The agency charged



(Cite as: 51 P.U.R.(NS) 193, 64 S.Ct. 281)

with its determination has a wide range before it could
properly be said by a court that the agency had
disregarded statutory standards or had confiscated the
property of the utility for public use. Cf. Chicago, M. &
St. P.R. Co. v. Minnesota, 134 U.S. 418, 461-466, 10
S.Ct. 462, 702, 703-705, 33 L.Ed. 970, dissent. This is as
Congress intends. Rates are left to an experienced agency
particularly competent by training to appraise the amount
required.

The decision as to a reasonable return had not been a
source of great difficulty, for borrowers and lenders
reached such agreements daily in a multitude of
situations; and although the determination of fair value
had been troublesome, its essentials had been worked out
in fairness to investor and consumer by the time of the
enactment*622 of this Act. Cf. Los Angeles G. & E.
Corp. v. Railroad Comm., 289 U.S. 287, 304 et seq., 53
S.Ct. 637, 643 et seq., 77 L.Ed. 1180. The results were
well known to Congress and had that body desired to
depart from the traditional concepts of fair value and
earnings, it would have stated its intention plainly.
Helvering v. Griffiths, 318 U.S. 371, 63 S.Ct. 636.

It was already clear that when rates are in dispute,
‘earnings produced by rates do not afford a standard for
decision.” 289 U.S. at page 305, 53 S.Ct. at page 644, 77
L.Ed. 1180. Historical cost, prudent investment and
reproduction cost ™ were all relevant factors in
determining fair value. Indeed, disregarding the pioneer
investor's risk, if prudent investment and reproduction
cost were not distorted by changes in price levels or
technology, each of them would produce the same result.
The realization from the risk of an investment in a
speculative field, such as natural gas utilities, should be
reflected in the present fair value. ™* The amount of
evidence to be admitted on any point was of course in the
agency's reasonable discretion, and it was free to give its
own weight to these or other factors and to determine
from all the evidence its own judgment as to the necessary
rates.

EN3 ‘Reproduction cost’ has been variously
defined, but for rate making purposes the most
useful sense seems to be, the minimum amount
necessary to create at the time of the inquiry a
modern plant capable of rendering equivalent
service. See | Bonbright, Valuation of Property
(1937) 152. Reproduction cost as the cost of
building a replica of an obsolescent plant is not
of real significance.

‘Prudent investment’ is not defined by the Court. It may

mean the sum originally put in the enterprise, either with

or without additional amounts from excess earnings

Workpaper 01
Page 17 of 32

reinvested in the business.

EN4 1t is of no more than bookkeeping
significance whether the Commission allows a
rate of return commensurate with the risk of the
original investment or the lower rate based on
current risk and a capitalization reflecting the
established earning power of a successful
company and the probable cost of duplicating its
services. Cf. American T. & T. Co. v. United
States, 299 U.S. 232, 57 S.Ct. 170, 81 L.Ed. 142.
But the latter is the traditional method.

*623 | agree with the Court in not imposing a rule of
prudent investment alone in determining the rate base.
This leaves the Commission free, as | understand it, to use
any available evidence for its finding of fair value,
including both prudent investment and the cost of
installing at the present time an efficient system for
furnishing the needed utility service.

My disagreement with the Court arises primarily from its
view that it makes no **298 difference how the
Commission reached the rate fixed so long as the result is
fair and reasonable. For me the statutory command to the
Commission is more explicit. Entirely aside from the
constitutional problem of whether the Congress could
validly delegate its rate making power to the Commission,
in toto and without standards, it did legislate in the light
of the relation of fair and reasonable to fair value and
reasonable return. The Commission must therefore make
its findings in observance of that relationship.

The Federal Power Commission did not, as | construe
their action, disregard its statutory duty. They heard the
evidence relating to historical and reproduction cost and
to the reasonable rate of return and they appraised its
weight. The evidence of reproduction cost was rejected
as unpersuasive, but from the other evidence they found a
rate base, which is to me a determination of fair value.
On that base the earnings allowed seem fair and
reasonable. So far as the Commission went in appraising
the property employed in the service, | find nothing in the
result which indicates confiscation, unfairness or
unreasonableness. Good administration of rate making
agencies under this method would avoid undue delay and
render revaluations unnecessary except after violent
fluctuations of price levels. Rate making under this
method has been subjected to criticism. But until
Congress changes the standards for the agencies, these
rate making bodies should continue the conventional
theory of rate *624 making. It will probably be simpler to
improve present methods than to devise new ones.

But a major error, | think was committed in the disregard
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by the Commission of the investment in exploratory
operations and other recognized capital costs. These were
not considered by the Commission because they were
charged to operating expenses by the company at a time
when it was unregulated. Congress did not direct the
Commission in rate making to deduct from the rate base
capital investment which had been recovered during the
unregulated period through excess earnings. In my view
this part of the investment should no more have been
disregarded in the rate base than any other capital
investment which previously had been recovered and paid
out in dividends or placed to surplus. Even if prudent
investment throughout the life of the property is accepted
as the formula for figuring the rate base, it seems to me
illogical to throw out the admittedly prudent cost of part
of the property because the earnings in the unregulated
period had been sufficient to return the prudent cost to the
investors over and above a reasonable return. What
would the answer be under the theory of the Commission
and the Court, if the only prudent investment in this utility
had been the seventeen million capital charges which are
now disallowed?

For the reasons heretofore stated, | should affirm the
action of the Circuit Court of Appeals in returning the
proceeding to the Commission for further consideration
and should direct the Commission to accept the
disallowed capital investment in determining the fair
value for rate making purposes.

Mr. Justice FRANKFURTER, dissenting.

My brother JACKSON has analyzed with particularity the
economic and social aspects of natural gas as well as *625
the difficulties which led to the enactment of the Natural
Gas Act, especially those arising out of the abortive
attempts of States to regulate natural gas utilities. The
Natural Gas Act of 1938 should receive application in the
light of this analysis, and Mr. Justice JACKSON has, |
believe, drawn relevant inferences regarding the duty of
the Federal Power Commission in fixing natural gas rates.
His exposition seems to me unanswered, and | shall say
only a few words to emphasize my basic agreement with
him.

For our society the needs that are met by public utilities
are as truly public services as the traditional governmental
functions of police and justice. They are not less so when
these services are rendered by private enterprise under
governmental regulation. Who ultimately determines the
ways of regulation, is the decisive aspect in the public
supervision of privately-owned utilities. Foreshadowed
nearly sixty years ago, Railroad Commission Cases
(Stone v. Farmers' Loan & Trust Co.), 116 U.S. 307, 331,
6 S.Ct. 334, 344, 388, 1191, 29 L.Ed. 636, it was decided
more than fifty **299 years ago that the final say under
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the Constitution lies with the judiciary and not the
legislature. Chicago, etc., R. Co. v. Minnesota , 134 U.S.
418, 10 S.Ct. 462, 702, 33 L.Ed. 970.

While legal issues touching the proper distribution of
governmental powers under the Constitution may always
be raised, Congressional acquiescence to date in the
doctrine of Chicago, etc., R. Co. v. Minnesota, supra, may
fairly be claimed. But in any event that issue is not here
in controversy. As pointed out in the opinions of my
brethren, Congress has given only limited authority to the
Federal Power Commission and made the exercise of that
authority subject to judicial review. The Commission is
authorized to fix rates chargeable for natural gas. But the
rates that it can fix must be ‘just and reasonable’. s 5 of
the Natural Gas Act, 15 U.S.C. s 717d, 15 U.S.C.A. s
717d. Instead of making the Commission's rate
determinations final, Congress*626 specifically provided
for court review of such orders. To be sure, ‘the finding of
the Commission as to the facts, if supported by substantial
evidence’ was made ‘conclusive’, s 19 of the Act, 15
U.S.C. s 717r; 15 U.S.C.A. s 717r. But obedience of the
requirement of Congress that rates be ‘just and
reasonable’ is not an issue of fact of which the
Commission's own determination is  conclusive.
Otherwise, there would be nothing for a court to review
except questions of compliance with the procedural
provisions of the Natural Gas Act. Congress might have
seen fit so to cast its legislation. But it has not done so. It
has committed to the administration of the Federal Power
Commission the duty of applying standards of fair dealing
and of reasonableness relevant to the purposes expressed
by the Natural Gas Act. The requirement that rates must
be ‘just and reasonable’ means just and reasonable in
relation to appropriate standards. Otherwise Congress
would have directed the Commission to fix such rates as
in the judgment of the Commission are just and
reasonable; it would not have also provided that such
determinations by the Commission are subject to court
review.

To what sources then are the Commission and the courts
to go for ascertaining the standards relevant to the
regulation of natural gas rates? It is at this point that Mr.
Justice JACKSON'S analysis seems to me pertinent.
There appear to be two alternatives. Either the fixing of
natural gas rates must be left to the unguided discretion of
the Commission so long as the rates it fixes do not reveal
a glaringly had prophecy of the ability of a regulated
utility to continue its service in the future. Or the
Commission's rate orders must be founded on due
consideration of all the elements of the public interest
which the production and distribution of natural gas
involve just because it is natural gas. These elements are
reflected in the Natural Gas Act, if that Act be applied as
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an entirety. See, for *627 instance, ss 4(a)(b)(c)(d), 6,
and 11, 15 U.S.C. ss 717c(a)(b)(c)(d), 717e, and 717], 15
U.S.C.A. ss 717c(a-d), 717e, 717]. Of course the statute
is not concerned with abstract theories of ratemaking. But
its very foundation is the ‘public interest’, and the public
interest is a texture of multiple strands. It includes more
than  contemporary investors and contemporary
consumers. The needs to be served are not restricted to
immediacy, and social as well as economic costs must be
counted.

It will not do to say that it must all be left to the skill of
experts. Expertise is a rational process and a rational
process implies expressed reasons for judgment. It will
little advance the public interest to substitute for the
hodge-podge of the rule in Smyth v. Ames, 169 U.S. 466,
18 S.Ct. 418, 42 1.Ed. 819, an encouragement of
conscious obscurity or confusion in reaching a result, on
the assumption that so long as the result appears harmless
its basis is irrelevant. That may be an appropriate attitude
when state action is challenged as unconstitutional. Cf.
Driscoll v. Edison Light & Power Co., 307 U.S. 104, 59
S.Ct. 715, 83 L.Ed. 1134. But it is not to be assumed that
it was the design of Congress to make the accommaodation
of the conflicting interests exposed in Mr. Justice
JACKSON'S opinion the occasion for a blind clash of
forces or a partial assessment of relevant factors, either
before the Commission or here.

The objection to the Commission's action is not that the
rates it granted were too low but that the range of its
vision was too narrow. And since the issues before the
Commission involved no less than the **300 total public
interest, the proceedings before it should not be judged by
narrow conceptions of common law pleading. And so |
conclude that the case should be returned to the
Commission. In order to enable this Court to discharge
its duty of reviewing the Commission's order, the
Commission should set forth with explicitness the criteria
by which it is guided *628 in determining that rates are
‘just and reasonable’, and it should determine the public
interest that is in its keeping in the perspective of the
considerations set forth by Mr. Justice JACKSON.

By Mr. Justice JACKSON.

Certainly the theory of the court below that ties rate-
making to the fair-value-reproduction-cost formula should
be overruled as in conflict with Federal Power
Commission v. Natural Gas Pipeline Co. ™ But the case
should, 1 think, be the occasion for reconsideration of our
rate-making doctrine as applied to natural gas and should
be returned to the Commission for further consideration in
the light thereof.
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EN1 315 U.S. 575, 62 S.Ct. 736, 86 L.Ed. 1037.

The Commission appears to have understood the effect of
the two opinions in the Pipeline case to be at least
authority and perhaps direction to fix natural gas rates by
exclusive application of the ‘prudent investment’ rate
base theory. This has no warrant in the opinion of the
Chief Justice for the Court, however, which released the
Commission from subservience to ‘any single formula or
combination of formulas' provided its order, ‘viewed in its
entirety, produces no arbitrary result.” 315 U.S. at page
586, 62 S.Ct. at page 743, 86 L.Ed. 1037. The minority
opinion | understood to advocate the ‘prudent investment’
theory as a sufficient guide in a natural gas case. The
view was expressed in the court below that since this
opinion was not expressly controverted it must have been
approved. ™2 | disclaim this imputed*629 approval with
some particularity, because | attach importance at the very
beginning of federal regulation of the natural gas industry
to approaching it as the performance of economic
functions, not as the performance of legalistic rituals.

EN2 Judge Dobie, dissenting below, pointed out
that the majority opinion in the Pipeline case
‘contains no express discussion of the Prudent
Investment Theory’ and that the concurring
opinion contained a clear one, and said, ‘It is
difficult for me to believe that the majority of the
Supreme Court, believing otherwise, would
leave such a statement unchallenged.” (134 F.2d
287, 312.) The fact that two other Justices had as
matter of record in our books long opposed the
reproduction cost theory of rate bases and had
commented favorably on the prudent investment
theory may have influenced that conclusion. See
opinion of Mr. Justice Frankfurter in Driscoll v.
Edison Light & Power Co., 307 U.S. 104, 122,
59 S.Ct. 715, 724, 83 L.Ed. 1134, and my brief
as Solicitor General in that case. It should be
noted, however, that these statements were made,
not in a natural gas case, but in an electric power
case-a very important distinction, as | shall try to
make plain.

Solutions of these cases must consider eccentricities of
the industry which gives rise to them and also to the Act
of Congress by which they are governed.

The heart of this problem is the elusive, exhaustible, and
irreplaceable nature of natural gas itself. Given sufficient
money, we can produce any desired amount of railroad,
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bus, or steamship transportation, or communications
facilities, or capacity for generation of electric energy, or
for the manufacture of gas of a kind. In the service of
such utilities one customer has little concern with the
amount taken by another, one's waste will not deprive
another, a volume of service and be created equal to
demand, and today's demands will not exhaust or lessen
capacity to serve tomorrow. But the wealth of Midas and
the wit of man cannot produce or reproduce a natural gas
field. We cannot even reproduce the gas, for our
manufactured product has only about half the heating
value per unit of nature's own. ™2

EN3 Natural gas from the Appalachian field
averages about 1050 to 1150 B.T.U. content,
while by-product manufactured gas is about 530
to 540. Moody's Manual of Public Utilities
(1943) 1350; Youngberg, Natural Gas (1930) 7.

**301 Natural gas in some quantity is produced in
twenty-four states. It is consumed in only thirty-five
states, and is *630 available only to about 7,600,000
consumers. ™ Its availability has been more localized
than that of any other utility service because it has
depended more on the caprice of nature.

FEN4 Sen.Rep. No. 1162, 75th Cong., 1st Sess., 2.

The supply of the Hope Company is drawn from that old
and rich and vanishing field that flanks the Appalachian
mountains. Its center of production is Pennsylvania and
West Virginia, with a fringe of lesser production in New
York, Ohio, Kentucky, Tennessee, and the north end of
Alabama. Oil was discovered in commercial quantities at
a depth of only 69 1/2 feet near Titusville, Pennsylvania,
in 1859. Its value then was about $16 per barrel. ™ The
oil branch of the petroleum industry went forward at once,
and with unprecedented speed. The area productive of oil
and gas was roughed out by the drilling of over 19,000
‘wildcat’ wells, estimated to have cost over $222,000,000.
Of these, over 18,000 or 94.9 per cent, were ‘dry holes.’
About five per cent, or 990 wells, made discoveries of
commercial importance, 767 of them resulting chiefly in
oil and 223 in gas only. ™ Prospecting for many years
was a search for oil, and to strike gas was a misfortune.
Waste during this period and even later is appalling. Gas
was regarded as having no commercial value until about
1882, in which year the total yield was valued only at
about $75,000. ™ Since then, contrary to oil, which has
become cheaper gas in this field has pretty steadily
advanced in price.
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FN5 Arnold and Kemnitzer, Petroleum in the
United States and Possessions (1931) 78.

ENG. Id. at 62-63.

EN7. Id. at 61.

While for many years natural gas had been distributed on
a small scale for lighting, ™2 its acceptance was slow,
*631 facilities for its utilization were primitive, and not
until 1885 did it take on the appearance of a substantial
industry. ™2 Soon monopoly of production or markets
developed. ™ To get gas from the mountain country,
where it was largely found, to centers of population,
where it was in demand, required very large investment.
By ownership of such facilities a few corporate systems,
each including several companies, controlled access to
markets. Their purchases became the dominating factor
in giving a market value to gas produced by many small
operators. Hope is the market for over 300 such
operators. By 1928 natural gas in the Appalachian field
commanded an average price of 21.1 cents per m.c.f. at
points of production and was bringing 45.7 cents at points
of consumption. ™ The companies which controlled
markets, however, did not rely on gas purchases alone.
They acquired and held in fee or leasehold great acreage
in territory proved by ‘wildcat’ drilling. These large
marketing system companies as well as many small
independent owners and operators have carried on the
commercial development of proved territory.  The
development risks appear from the estimate that up to
1928, 312,318 proved area wells had been sunk in the
Appalachian field of which 48,962, or 15.7 per cent,

failed to produce oil or gas in commercial quantity. *42

EN8 At Fredonia, New York, in 1821, natural
gas was conveyed from a shallow well to some
thirty people. The lighthouse at Barcelona
Harbor, near what is now Westfield, New York,
was at about that time and for many years
afterward lighted by gas that issued from a
crevice. Report on Utility Corporations by
Federal Trade Commission, Sen.Doc. 92, Pt. 84-
A, 70th Cong., 1st Sess., 8-9.

ENQ9 In that year Pennsylvania enacted ‘An Act
to provide for the incorporation and regulation of
natural gas companies.” Penn.Laws 1885, No.
32,15 P.S. 51981 et seq.

EN10 See Steptoe and  Hoffheimer's
Memorandum for Governor Cornwell of West
Virginia (1917) 25 West Virginia Law Quarterly
257; see also Report on Utility Corporations by
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Federal Trade Commission, Sen.Doc. No. 92, Pt.
84-A, 70th Cong., 1st Sess.

FN11 Arnold and Kemnitzer, Petroleum in the
United States and Possessions (1931) 73.

EN12. Id. at 63.

*632 With the source of supply thus tapped to serve
centers of large demand, like Pittsburgh, Buffalo,
Cleveland, Youngstown, Akron, and other industrial
communities, the distribution of natural gas fast became
big business. Its advantages as a **302 fuel and its price
commended it, and the business yielded a handsome
return. All was merry and the goose hung high for
consumers and gas companies alike until about the time
of the first. World War. Almost unnoticed by the
consuming public, the whole Appalachian field passed its
peak of production and started to decline. Pennsylvania,
which to 1928 had given off about 38 per cent of the
natural gas from this field, had its peak in 1905; Ohio,
which had produced 14 per cent, had its peak in 1915; and
West Virginia, greatest producer of all, with 45 per cent to
its credit, reached its peak in 1917, F¥22

FEN13. Id. at 64.

Western New York and Eastern Ohio, on the fringe of the
field, had some production but relied heavily on imports
from Pennsylvania and West Virginia. Pennsylvania, a
producing and exporting state, was a heavy consumer and
supplemented her production with imports from West
Virginia. West Virginia was a consuming state, but the
lion's share of her production was exported. Thus the
interest of the states in the North Appalachian supply was
in conflict.

Competition among localities to share in the failing
supply and the helplessness of state and local authorities
in the presence of state lines and corporate complexities is
a part of the background of federal intervention in the
industry. ** West Virginia took the boldest measure. It
legislated a priority in its entire production in favor of its
own inhabitants. That was frustrated by an
injunction*633  from this Court. ™ Throughout the
region clashes in the courts and conflicting decisions
evidenced public anxiety and confusion. It was held that
the New York Public Service Commission did not have
power to classify consumers and restrict their use of gas.
INI® That Commission held that a company could not
abandon a part of its territory and still serve the rest. ™
Some courts admonished the companies to take action to
protect consumers. ™2 Several courts held that
companies, regardless of failing supply, must continue to
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take on customers, but such compulsory additions were
finally held to be within the Public Service Commission's
discretion. ™22 There were attempts to throw up
franchises and quit the service, and municipalities
resorted to the courts with conflicting results. ™2 Public
service commissions of consuming states were

handicapped, for they had no control of the supply. ™%

FN14 See Report on Utility Corporations by
Federal Trade Commission, Sen.Doc. No. 92, Pt.
84-A, 70th Cong., 1st Sess.

FN15 Commonwealth of Pennsylvania v. West
Virginia, 262 U.S. 553, 43 S.Ct. 658, 67 L.Ed.
1117, 32 A.L.R. 300. For conditions there which
provoked this legislation, see 25 West Virginia
Law Quarterly 257.

FN16 People ex rel. Pavilion Natural Gas Co. v.
Public_Service Commission, 188 App.Div. 36,
176 N.Y.S. 163.

EN17 Village of Falconer v. Pennsylvania Gas
Company, 17 State Department Reports, N.Y.,
407.

FEN18 See, for example, Public Service
Commission V. Iroguois Natural Gas Co., 108
Misc. 696, 178 N.Y.S. 24; Park Abbott Realty
Co. v. Iroquois Natural Gas Co., 102 Misc. 266,
168 N.Y.S. 673; Public Service Commission V.
Iroquois Natural Gas Co., 189 App.Div. 545, 179
N.Y.S. 230.

FN19 People ex rel. Pennsylvania Gas Co. v.
Public Service Commission, 196 App.Div. 514,
189 N.Y.S. 478.

FN20 East Ohio Gas Co. v. Akron, 81 Ohio St.
33,90 N.E. 40, 26 L.R.A., N.S., 92, 18 Ann.Cas.
332; Village of  New-comerstown V.
Consolidated Gas Co., 100 Ohio St. 494, 127
N.E. 414; Gress v. Village of Ft. Laramie, 100
Ohio St. 35, 125 N.E. 112, 8 A.L.R. 242: City of
Jamestown v. Pennsylvania Gas Co., D.C., 263
F. 437; 1d., D.C., 264 F. 1009. See, also, United
Fuel Gas Co. v. Railroad Commission, 278 U.S.
300, 308, 49 S.Ct. 150, 152, 73 L.Ed. 390.

EN21 The New York Public Service
Commission said: “While the transportation of
natural gas through pipe lines from one state to
another state is interstate commerce * * *
Congress has not taken over the regulation of
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that particular industry. Indeed, it has expressly
excepted it from the operation of the Interstate
Commerce  Commissions Law  (Interstate
Commerce Commissions Law, section 1). It is
quite clear, therefore, that this Commission can
not require a Pennsylvania corporation producing
gas in Pennsylvania to transport it and deliver it
in the State of New York, and that the Interstate
Commerce Commission is likewise powerless.
If there exists such a power, and it seems that
there does, it is a power vested in Congress and
by it not yet exercised. There is no available
source of supply for the Crystal City Company at
present except through purchasing from the
Porter Gas Company. It is possible that this
Commission might fix a price at which the Potter
Gas Company should sell if it sold at all, but as
the Commission can not require it to supply gas
in the State of New York, the exercise of such a
power to fix the price, if such power exists,
would merely say, sell at this price or keep out of
the State.” Lane v. Crystal City Gas Co., 8 New
York Public Service Comm.Reports, Second
District, 210, 212.

**303 *634 Shortages during World War | occasioned the
first intervention in the natural gas industry by the Federal
Government. Under Proclamation of President Wilson
the United States Fuel Administrator took control,
stopped extensions, classified consumers and established
a priority for domestic over industrial use. ™22 After the
war federal control was abandoned. Some cities once
served with natural gas became dependent upon mixed

gas of reduced heating value and relatively higher price.
FN23

EN22 Proclamation by the President of
September 16, 1918; Rules and Regulations of
H. A. Garfield, Fuel Administrator, September
24, 1918.

FN23 For example, the Iroquois Gas Corporation
which formerly served Buffalo, New York, with
natural gas ranging from 1050 to 1150 b.t.u. per
cu. ft., now mixes a by-product gas of between
530 and 540 b.t.u. in proportions to provide a
mixed gas of about 900 b.t.u. per cu. ft. For
space heating or water heating its charges range
from 65 cents for the first m.c.f. per month to 55
cents for all above 25 m.c.f. per month. Moody's
Manual of Public Utilities (1943) 1350.

Utilization of natural gas of highest social as well as
economic return is domestic use for cooking and water
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*635 heating, followed closely by use for space heating in
homes. This is the true public utility aspect of the
enterprise, and its preservation should be the first concern
of regulation. Gas does the family cooking cheaper than
any other fuel. ™2* But its advantages do not end with
dollars and cents cost. It is delivered without interruption
at the meter as needed and is paid for after it is used. No
money is tied up in a supply, and no space is used for
storage. It requires no handling, creates no dust, and
leaves no ash. It responds to thermostatic control. It
ignites easily and immediately develops its maximum
heating capacity. These incidental advantages make
domestic life more liveable.

EN24 The United States Fuel Administration
made the following cooking value comparisons,
based on tests made in the Department of Home
Economics of Ohio State University:
Natural gas at 1.12 per M. is equivalent to coal at $6.50
per ton.
Natural gas at 2.00 per M. is equivalent to gasoline at 27¢
per gal.
Natural gas at 2.20 per M. is equivalent to electricity at 3¢
per k.w.h.
Natural gas at 2.40 per M. is equivalent to coal oil at 15¢
per gal.
Use and Conservation of Natural Gas, issued by U.S. Fuel
Administration (1918) 5.

Industrial use is induced less by these qualities than by
low cost in competition with other fuels. Of the gas
exported from West Virginia by the Hope Company a
very substantial part is used by industries. This wholesale
use speeds exhaustion of supply and displaces other fuels.
Coal miners and the coal industry, a large part of whose
costs are wages, have complained of unfair competition
from low-priced industrial gas produced with relatively

little labor cost. N2

EN25 See Brief on Behalf jof Legislation
Imposing an Excise Tax on Natural Gas,
submitted to N.R.A. by the United Mine
Workers of America and the National Coal
Association.

Gas rate structures generally have favored industrial
users. In 1932, in Ohio, the average yield on gas for
domestic consumption was 62.1 cents per m.c.f. and on
industrial,*636 38.7. In Pennsylvania, the figures were
62.9 against 31.7. West Virginia showed the least spread,
domestic consumers paying 36.6 cents; and industrial,
27.7. ™28 Although this spread is less than **304 in other
parts of the United States, ™2’ it can hardly be said to be
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self-justifying. It certainly is a very great factor in
hastening decline of the natural gas supply.

FN26 Brief of National Gas Association and

State. Industrial
Ilinois. 29.2
Louisiana. 104
Oklahoma. 11.2
Texas. 13.1
Alabama. 17.8
Georgia. 22.9

About the time of World War | there were occasional and
short-lived efforts by some hard-pressed companies to
reverse this discrimination and adopt graduated rates,
giving a low rate to quantities adequate for domestic use
and graduating it upward to discourage industrial use. %
*637 These rates met opposition from industrial sources,
of course, and since diminished revenues from industrial
sources tended to increase the domestic price, they met
little popular or commission favor. The fact is that
neither the gas companies nor the consumers nor local
regulatory bodies can be depended upon to conserve gas.
Unless federal regulation will take account of
conservation, its efforts seem, as in this case, actually to
constitute a new threat to the life of the Appalachian

supply.

EN28 In Corning, New York, rates were initiated
by the Crystal City Gas Company as follows:
70¢ for the first 5,000 cu. ft. per month; 80¢
from 5,000 to 12,000; $1 for all over 12,000.
The Public Service Commission rejected these
rates and fixed a flat rate of 58¢ per m.c.f. Lane
v. Crystal City Gas Co., 8 New York Public
Service Comm. Reports, Second District, 210.
The Pennsylvania Gas Company (National Fuel Gas
Company group) also attempted a sliding scale rate for
New York consumers, net per month as follows: First
5,000 feet, 35¢ ; second 5,000 feet, 45¢ ; third 5,000 feet,
50¢ ; all above 15,000, 55¢ . This was eventually
abandoned, however. The company's present scale in
Pennsylvania appears to be reversed to the following net
monthly rate; first 3 m.c.f., 75¢ ; next 4 m.c.f., 60¢ ; next
8 m.c.f., 55¢ ; over 15 m.c.f., 50¢ . Moody's Manual of
Public Utilities (1943) 1350. In New York it now serves
a mixed gas.
For a study of effect of sliding scale rates in reducing
consumption see 11 Proceedings of Natural Gas
Association of America (1919) 287.
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United Mine Workers, supra, note 26, pp. 35, 36,
compiled from Bureau of Mines Reports.

EN27 From the source quoted in the preceding
note the spread elsewhere is shown to be:

Domestic
1.678

59.7

415

59.7
1.227
1.043

Congress in 1938 decided upon federal regulation of the
industry. It did so after an exhaustive investigation of all
aspects including failing supply and competition for the
use of natural gas intensified by growing scarcity. ™2
Pipelines from the Appalachian area to markets were in
the control of a handful of holding company systems. %0
This created a highly concentrated control of the
producers' market and of the consumers' supplies. While
holding companies dominated both production and
distribution they segregated those activities in separate
*638 subsidiaries, ™3 the effect of which, if not the
purpose, was to isolate **305 some end of the business
from the reach of any one state commission. The cost of
natural gas to consumers moved steadily upwards over the
years, out of proportion to prices of oil, which, except for
the element of competition, is produced under somewhat
comparable conditions. The public came to feel that the
companies were exploiting the growing scarcity of local
gas. The problems of this region had much to do with
creating the demand for federal regulation.

FN29 See Report on Utility Corporations by
Federal Trade Commission, Sen. Doc. 92, Pt. 84-
A, 70th Cong., 1st Sess.

FN30 Four holding company systems control
over 55 per cent of all natural gas transmission
lines in the United States. They are Columbia
Gas and Electric Corporation, Cities Service Co.,
Electric Bond and Share Co., and Standard Oil
Co. of New Jersey. Columbia alone controls
nearly 25 per cent, and fifteen companies
account for over 80 per cent of the total. Report
on Utility Corporations by Federal Trade
Commission, Sen. Doc. 92, Pt. 84-A, 70th
Cong., 1st Sess., 28.

In 1915, so it was reported to the Governor of West
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Virginia, 87 per cent of the total gas production of that
state was under control of eight companies. Steptoe and
Hoffheimer, Legislative Regulation of Natural Gas
Supply in West Virginia, 17 West Virginia Law Quarterly
257, 260. Of these, three were subsidiaries of the
Columbia system and others were subsidiaries of larger
systems. In view of inter-system sales and interlocking
interests it may be doubted whether there is much real
competition among these companies.

EN31 This pattern with its effects on local
regulatory efforts will be observed in our
decisions. See United Fuel Gas Co. v. Railroad
Commission, 278 U.S. 300, 49 S.Ct. 150, 73
L.Ed. 390; United Fuel Gas Co. v. Public Service
Commission, 278 U.S. 322, 49 S.Ct. 157, 73
L.Ed. 402; Dayton Power & Light v. Public
Utilities Commission, 292 U.S. 290, 54 S.Ct.
647, 78 L.Ed. 1267; Columbus Gas & Fuel Co.
v. Public Utilities Commission, 292 U.S. 398, 54
S.Ct. 763, 78 L.Ed. 1327, 91 A.L.R. 1403, and
the present case.

The Natural Gas Act declared the natural gas business to
be ‘affected with a public interest,” and its regulation
‘necessary in the public interest.” ™32 QOriginally, and at
the time this proceeding was commenced and tried, it also
declared ‘the intention of Congress that natural gas shall
be sold in interstate commerce for resale for ultimate
public consumption for domestic, commercial, industrial,
or any other use at the lowest possible reasonable rate
consistent with the maintenance of adequate service in the
public interest.” ¥ While this was later dropped, there
is nothing to indicate that it was not and is not still an
accurate statement of purpose of the Act. Extension or
improvement of facilities may be ordered when
‘necessary or desirable in the public interest,’
abandonment of facilities may be ordered when the
supply is “depleted to the extent that the continuance of
service is unwarranted, or that the present or future public
convenience or necessity *639 permit’ abandonment and
certain extensions can only be made on finding of ‘the
present or future public convenience and necessity.' ™3¢
The Commission is required to take account of the
ultimate use of the gas. Thus it is given power to suspend
new schedules as to rates, charges, and classification of
services except where the schedules are for the sale of gas
“for resale for industrial use only,” ™35 which gives the
companies greater freedom to increase rates on industrial
gas than on domestic gas. More particularly, the Act
expressly forbids any undue preference or advantage to
any person or ‘any unreasonable difference in rates * * *
either as between localities or as between classes of
service.' ™3¢ And the power of the Commission expressly
includes that to determine the ‘just and reasonable rate,
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charge, classification, rule, regulation, practice, or
contract to be thereafter observed and in force.' 3¢

FN32 15 U.S.C. s 717(a), 15 U.S.C.A. s 717(a).
(Italics supplied throughout this paragraph.)

FN33 s 7(c), 52 Stat. 825, 15 U.S.C.A. s 717f(c).

FN34 15 U.S.C. s 717f, 15 U.S.C.A. s 717f.

EN35 Id., s 717c(e).

EN36 Id., s 717c(b).

FN37 1d., s 717d(a).

In view of the Court's opinion that the Commission in
administering the Act may ignore discrimination, it is
interesting that in reporting this Bill both the Senate and
the House Committees on Interstate Commerce pointed
out that in 1934, on a nationwide average the price of
natural gas per m.c.f. was 74.6 cents for domestic use,
49.6 cents for commercial use, and 16.9 for industrial use.
EN38 | am not ready to think that supporters of a bill called
attention to the striking fact that householders were being
charged five times as much for their gas as industrial
users only as a situation which the Bill would do nothing
to remedy. On the other hand the Act gave to the
Commission what the Court aptly describes as ‘broad
powers of regulation.’

FN38 Sen. Rep. No. 1162, 75th Cong., 1st Sess.
2.

*640 111

This proceeding was initiated by the Cities of Cleveland
and Akron. They alleged that the price charged by Hope
for natural gas ‘for resale to domestic, commercial and
small industrial consumers in Cleveland and elsewhere is
excessive, unjust, unreasonable, greatly in excess of the
price charged by Hope to nonaffiliated companies at
wholesale for resale to domestic, commercial and small
industrial consumers, and greatly in excess of the price
charged by Hope to East Ohio for resale to certain favored
industrial consumers in Ohio, and therefore is further
unduly discriminatory between consumers and between
classes of service’ (italics supplied). The company
answered admitting differences in prices to affiliated and
nonaffiliated companies and justifying them by
differences in conditions of delivery.**306 As to the
allegation that the contract price is ‘greatly in excess of
the price charged by Hope to East Ohio for resale to
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certain favored industrial consumers in Ohio,” Hope did
not deny a price differential, but alleged that industrial gas
was not sold to “favored consumers' but was sold under
contract and schedules filed with and approved by the
Public Utilities Commission of Ohio, and that certain
conditions of delivery made it not ‘unduly discriminatory.'

The record shows that in 1940 Hope delivered for
industrial consumption 36,523,792 m.c.f. and for
domestic and commercial consumption, 50,343,652 m.c.f.
I find no separate figure for domestic consumption. It
served 43,767 domestic consumers directly, 511,521
through the East Ohio Gas Company, and 154,043
through the Peoples Natural Gas Company, both affiliates
owned by the same parent. Its special contracts for
industrial consumption, so far as appear, are confined to
about a dozen big industries.

*641 Hope is responsible for discrimination as exists in
favor of these few industrial consumers. It controls both
the resale price and use of industrial gas by virtue of the
very interstate sales contracts over which the Commission
is exercising its jurisdiction.

Hope's contract with East Ohio Company is an example.
Hope agrees to deliver, and the Ohio Company to take,
‘(a) all natural gas requisite for the supply of the domestic
consumers of the Ohio Company; (b) such amounts of
natural gas as may be requisite to fulfill contracts made
with the consent and approval of the Hope Company by
the Ohio Company, or companies which it supplies with
natural gas, for the sale of gas upon special terms and
conditions for manufacturing purposes.” The Ohio
company is required to read domestic customers' meters
once a month and meters of industrial customers daily and
to furnish all meter readings to Hope. The Hope
Company is to have access to meters of all consumers and
to all of the Ohio Company's accounts. The domestic
consumers of the Ohio Company are to be fully supplied
in preference to consumers purchasing for manufacturing
purposes and ‘Hope Company can be required to supply
gas to be used for manufacturing purposes only where the
same is sold under special contracts which have first been
submitted to and approved in writing by the Hope
Company and which expressly provide that natural gas
will be supplied thereunder only in so far as the same is
not necessary to meet the requirements of domestic
consumers supplied through pipe lines of the Ohio
Company.” This basic contract was supplemented from
time to time, chiefly as to price. The last amendment was
in a letter from Hope to East Ohio in 1937. It contained a
special discount on industrial gas and a schedule of
special industrial contracts, Hope reserving the right to
make eliminations therefrom and agreeing that others
might be added from time to *642 time with its approval
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in writing. It said, ‘It is believed that the price
concessions contained in this letter, while not based on
our costs, are under certain conditions, to our mutual
advantage in maintaining and building up the volumes of
gas sold by us (italics supplied).' ™2

FN39 The list of East Ohio Gas Company's
special industrial contracts thus expressly under
Hope's control and their demands are as follows:

**307 The Commission took no note of the charges of
discrimination and made no disposition of the issue
tendered on this point. It ordered a flat reduction in the
price per m.c.f. of all gas delivered by Hope in interstate
commerce. It made no limitation, condition, or provision
as to what classes of consumers should get the benefit of
the reduction. While the cities have accepted and are
defending the reduction, it is my view that the
discrimination of which they have complained is
perpetuated and increased by the order of the Commission
and that it violates the Act in so doing.

The Commission's opinion aptly characterizes its entire
objective by saying that ‘bona fide investment figures
now become all-important in the regulation of rates.” It
should be noted that the all-importance of this theory is
not the result of any instruction from Congress. When the
Bill to regulate gas was first before Congress it
contained*643 the following: ‘In determining just and
reasonable rates the Commission shall fix such rate as
will allow a fair return upon the actual legitimate prudent
cost of the property used and useful for the service in
question.” H.R. 5423, 74th Cong., 1st Sess. Title IlI, s
312(c). Congress rejected this language. See H.R. 5423, s
213 (211(c)), and H.R. Rep. No. 1318, 74th Cong., 1st
Sess. 30.

The Commission contends nevertheless that the ‘all
important” formula for finding a rate base is that of
prudent investment. But it excluded from the investment
base an amount actually and admittedly invested of some
$17,000,000. It did so because it says that the Company
recouped these expenditures from customers before the
days of regulation from earnings above a fair return. But
it would not apply all of such ‘excess earnings' to reduce
the rate base as one of the Commissioners suggested. The
reason for applying excess earnings to reduce the
investment base roughly from $69,000,000 to
$52,000,000 but refusing to apply them to reduce it from
that to some $18,000,000 is not found in a difference in
the character of the earnings or in their reinvestment. The
reason assigned is a difference in bookkeeping treatment
many years before the Company was subject to
regulation. The $17,000,000, reinvested chiefly in well
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drilling, was treated on the books as expense. (The
Commission now requires that drilling costs be carried to
capital account.) The allowed rate base thus actually was
determined by the Company's bookkeeping, not its
investment.  This attributes a significance to formal
classification in account keeping that seems inconsistent
with rational rate regulation. ™0 Of *644 course, the
**308 Commission would not and should not allow a rate
base to be inflated by bookkeeping which had improperly
capitalized expenses. | have doubts about resting public
regulation upon any rule that is to be used or not
depending on which side it favors.

EN40 To make a fetish of mere accounting is to
shield from examination the deeper causes,
forces, movements, and conditions which should
govern rates. Even as a recording of current
transactions, bookkeeping is hardly an exact
science. As a representation of the condition and
trend of a business, it uses symbols of certainty
to express values that actually are in constant
flux. It may be said that in commercial or
investment banking or any business extending
credit success depends on knowing what not to
believe in accounting. Few concerns go into
bankruptcy or reorganization whose books do
not show them solvent and often even profitable.
If one cannot rely on accountancy accurately to
disclose past or current conditions of a business,
the fallacy of using it as a sole guide to future
price policy ought to be apparent. However, our
quest for certitude is so ardent that we pay an
irrational reverence to a technique which uses
symbols of certainty, even though experience
again and again warns us that they are delusive.
Few writers have ventured to challenge this
American idolatry, but see Hamilton, Cost as a
standard for Price, 4 Law and Contemporary
Problems 321, 323-25. He observes that ‘As the
apostle would put it, accountancy is all things to
all men. * * * Its purpose determines the
character of a system of accounts.” He analyzes
the hypothetical character of accounting and says
‘It was no eternal mold for pecuniary verities
handed down from on high. It was-like logic or
algebra, or the device of analogy in the law-an
ingenious contrivance of the human mind to
serve a limited and practical purpose.’
‘Accountancy is far from being a pecuniary
expression of all that is industrial reality. It is an
instrument, highly selective in its application, in
the service of the institution of money making.’
As to capital account he observes ‘In an
enterprise in lusty competition with others of its
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kind, survival is the thing and the system of
accounts has its focus in solvency. * * *
Accordingly depreciation, obsolescence, and
other factors which carry no immediate threat are
matters of lesser concern and the capital account
is likely to be regarded as a secondary
phenomenon. * * * But in an enterprise, such as
a public utility, where continued survival seems
assured, solvency is likely to be taken for
granted. * * * A persistent and ingenious
attention is likely to be directed not so much to
securing the upkeep of the physical property as
to making it certain that capitalization fails in not
one whit to give full recognition to every item
that should go into the account.’

*645 The Company on the other hand, has not put its gas
fields into its calculations on the present-value basis,
although that, it contends, is the only lawful rule for
finding a rate base. To do so would result in a rate higher
than it has charged or proposes as a matter of good
business to charge.

The case before us demonstrates the lack of rational
relationship between conventional rate-base formulas and
natural gas production and the extremities to which
regulating bodies are brought by the effort to rationalize
them. The Commission and the Company each stands on
a different theory, and neither ventures to carry its theory
to logical conclusion as applied to gas fields.

V.

This order is under judicial review not because we
interpose constitutional theories between a State and the
business it seeks to regulate, but because Congress put
upon the federal courts a duty toward administration of a
new federal regulatory Act. If we are to hold that a given
rate is reasonable just because the Commission has said it
was reasonable, review becomes a costly, time-consuming
pageant of no practical value to anyone. If on the other
hand we are to bring judgment of our own to the task, we
should for the guidance of the regulators and the regulated
reveal something of the philosophy, be it legal or
economic or social, which guides us. We need not be
slaves to a formula but unless we can point out a rational
way of reaching our conclusions they can only be
accepted as resting on intuition or predilection. | must
admit that | possess no instinct jby which to know the
‘reasonable’ from the ‘unreasonable’ in prices and must
seek some conscious design for decision.

The Court sustains this order as reasonable, but what
makes it so or what could possibly make it otherwise,
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*646 | cannot learn. It holds that: ‘it is the result reached
not the method employed which is controlling’; ‘the fact
that the method employed to reach that result may contain
infirmities is not then important” and it is not ‘important
to this case to determine the various permissible ways in
which any rate base on which the return is computed
might be arrived at.” The Court does lean somewhat on
considerations of capitalization and dividend history and
requirements for dividends on outstanding stock. But |
can give no real weight to that for it is generally and |
Emrfk deservedly in discredit as any guide in rate cases.

FN41 See 2 Bonbright, Valuation of Property
(1937) 1112.

Our books already contain so much talk of methods of
rationalizing rates that we must appear ambiguous if we
announce results without our working methods. We are
confronted with regulation of a unique type of enterprise
which | think requires considered rejection of much
conventional utility doctrine and adoption of concepts of
‘just and reasonable’ rates and practices and of the ‘public
interest’ that will take account of the peculiarities of the
business.

The Court rejects the suggestions of this opinion. It says
that the Committees in reporting the bill which became
the Act said it provided “for regulation along recognized
and more or less standardized lines' and that there was
‘nothing novel in its provisions.” So saying it sustains a
rate calculated on a novel variation of a rate base theory
which itself had at the time of enactment of the legislation
been recognized only in dissenting opinions.  Our
difference seems to be between unconscious innovation,
EN%2 and the purposeful **309 and deliberate innovation |
*647 would make to meet the necessities of regulating the
industry before us.

EN42 Bonbright says, ‘* * * the vice of
traditional law lies, not in its adoption of
excessively rigid concepts of value and rules of
valuation, but rather in its tendency to permit
shifts in meaning that are inept, or else that are
ill-defined because the judges that make them
will not openly admit that they are doing so.’
Id., 1170.

Hope's business has two components of quite divergent
character. One, while not a conventional common-carrier
undertaking, is essentially a transportation enterprise
consisting of conveying gas from where it is produced to
point of delivery to the buyer. This is a relatively routine
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operation not differing substantially from many other
utility operations. The service is produced by an
investment in compression and transmission facilities. Its
risks are those of investing in a tested means of conveying
a discovered supply of gas to a known market. A rate
base calculated on the prudent investment formula would
seem a reasonably satisfactory measure for fixing a return
from that branch of the business whose service is roughly
proportionate to the capital invested. But it has other
consequences which must not be overlooked. It gives
marketability and hence ‘value’ to gas owned by the
company and gives the pipeline company a large power
over the marketability and hence ‘value’ of the production
of others.

The other part of the business-to reduce to possession an
adequate supply of natural gas-is of opposite character,
being more erratic and irregular and unpredictable in
relation to investment than any phase of any other utility
business. A thousand feet of gas captured and severed
from real estate for delivery to consumers is recognized
under our law as property of much the same nature as a
ton of coal, a barrel of oil, or a yard of sand. The value to
be allowed for it is the real battleground between the
investor and consumer. It is from this part of the business
that the chief difference between the parties as to a proper
rate base arises.

It is necessary to a ‘reasonable’ price for gas that it be
anchored to a rate base of any kind? Why did courts in
the first place begin valuing ‘rate bases' in order to ‘value’
something else? The method came into vogue *648 in
fixing rates for transportation service which the public
obtained from common carriers. The public received
none of the carriers' physical property but did make some
use of it. The carriage was often a monopoly so there
were no open market criteria as to reasonableness. The
‘value’ or ‘cost’ of what was put to use in the service by
the carrier was not a remote or irrelevant consideration in
making such rates. Moreover the difficulty of appraising
an intangible service was thought to be simplified if it
could be related to physical property which was visible
and measurable and the items of which might have market
value. The court hoped to reason from the known to the
unknown. But gas fields turn this method topsy turvy.
Gas itself is tangible, possessible, and does have a market
and a price in the field. The value of the rate base is more
elusive than that of gas. It consists of intangibles-
leaseholds and freeholds-operated and unoperated-of little
use in themselves except as rights to reach and capture
gas. Their value lies almost wholly in predictions of
discovery, and of price of gas when captured, and bears
little relation to cost of tools and supplies and labor to
develop it. Gas is what Hope sells and it can be directly
priced more reasonably and easily and accurately than the
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components of a rate base can be valued. Hence the
reason for resort to a roundabout way of rate base price
fixing does not exist in the case of gas in the field.

But if found, and by whatever method found, a rate base
is little help in determining reasonableness of the price of
gas. Appraisal of present value of these intangible rights
to pursue fugitive gas depends on the value assigned to
the gas when captured. The ‘present fair value’ rate base,
generally in ill repute, ™% is not even **310 urged by the

gas company for valuing its fields.

EN43 “The attempt to regulate rates by reference
to a periodic or occasional reappraisal of the
properties has now been tested long enough to
confirm the worst fears of its critics. Unless its
place is taken by some more promising scheme
of rate control, the days of private ownership
under government regulation may be numbered.’
2 Bonbright, Valuation of Property (1937) 1190.

*649 The prudent investment theory has relative merits in
fixing rates for a utility which creates its service merely
by its investment. The amount and quality of service
rendered by the usual utility will, at least roughly, be
measured by the amount of capital it puts into the
enterprise. But it has no rational application where there is
no such relationship between investment and capacity to
serve. There is no such relationship between investment
and amount of gas produced. Let us assume that Doe and
Roe each produces in West Virginia for delivery to
Cleveland the same quantity of natural gas per day. Doe,
however, through luck or foresight or whatever it takes,
gets his gas from investing $50,000 in leases and drilling.
Roe drilled poorer territory, got smaller wells, and has
invested $250,000. Does anybody imagine that Roe can
get or ought to get for his gas five times as much as Doe
because he has spent five times as much? The service
one renders to society in the gas business is measured by
what he gets out of the ground, not by what he puts into it,
and there is little more relation between the investment
and the results than in a game of poker.

Two-thirds of the gas Hope handles it buys from about
340 independent producers. It is obvious that the
principle of rate-making applied to Hope's own gas cannot
be applied, and has not been applied, to the bulk of the
gas Hope delivers. It is not probable that the investment
of any two of these producers will bear the same ratio to
their investments. The gas, however, all goes to the same
use, has the same utilization value and the same ultimate
price.

To regulate such an enterprise by undiscriminatingly
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transplanting any body of rate doctrine conceived and
*650 adapted to the ordinary utility business can serve the
‘public interest’ as the Natural Gas Act requires, if at all,
only by accident. Mr. Justice Brandeis, the pioneer
juristic advocate of the prudent investment theory for
man-made utilities, never, so far as | am able to discover,
proposed its application to a natural gas case. On the
other hand, dissenting in Commonwealth of Pennsylvania
v. West Virginia, he reviewed the problems of gas supply
and said, ‘In no other field of public service regulation is
the controlling body confronted with factors so baffling as
in the natural gas industry, and in none is continuous
supervision and control required in so high a degree.” 262
U.S. 553, 621, 43 S.Ct. 658, 674, 67 L.Ed. 1117, 32
A.L.R. 300. If natural gas rates are intelligently to be
regulated we must fit our legal principles to the economy
of the industry and not try to fit the industry to our books.

As our decisions stand the Commission was justified in
believing that it was required to proceed by the rate base
method even as to gas in the field. For this reason the
Court may not merely wash its hands of the method and
rationale of rate making. The fact is that this Court, with
no discussion of its fitness, simply transferred the rate
base method to the natural gas industry. It happened in
Newark Natural Gas & Fuel Co. v. City of Newark, Ohio,
1917, 242 U.S. 405, 37 S.Ct. 156, 157, 61 L.Ed. 393,
Ann.Cas.1917B, 1025, in which the company wanted 25
cents per m.c.f., and under the Fourteenth Amendment
challenged the reduction to 18 cents by ordinance. This
Court sustained the reduction because the court below
‘gave careful consideration to the questions of the value
of the property * * * at the time of the inquiry,” and
whether the rate ‘would be sufficient to provide a fair
return on the value of the property.” The Court said this
method was ‘based wupon principles thoroughly
established by repeated secisions of this court,” citing
many cases, not one of which involved natural gas or a
comparable wasting natural resource. Then came issues
as to state power to *651 regulate as affected by the
commerce clause.  Public Utilities Commission V.
Landon, 1919, 249 U.S. 236, 39 S.Ct. 268, 63 L.Ed. 577;
Pennsylvania Gas Co. v. Public Service Commission,
1920, 252 U.S. 23, 40 S.Ct. 279, 64 L.Ed. 434. These
questions settled, the Court again was called upon in
natural gas cases to consider state rate-making claimed to
be invalid under the Fourteenth Amendment. United Fuel
Gas Co. v. Railroad Commission of Kentucky, 1929, 278
U.S. 300, 49 S.Ct. 150, 73 L.Ed. 390; United Fuel Gas
Company v. Public Service Commission of West
Virginia, 1929, 278 U.S. 322, 49 S.Ct. 157, 73 L.Ed. 402.
Then, as now, the differences were ‘due **311 chiefly to
the difference in value ascribed by each to the gas rights
and leaseholds.” 278 U.S. 300, 311, 49 S.Ct. 150, 153, 73
L.Ed. 390. No one seems to have questioned that the rate
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base method must be pursued and the controversy was at
what rate base must be used. Later the ‘value’ of gas in
the field was questioned in determining the amount a
regulated company should be allowed to pay an affiliate
therefor-a state determination also reviewed under the
Fourteenth Amendment. Dayton Power & Light Co. v.
Public Utilities Commission of Ohio, 1934, 292 U.S. 290,
54 S.Ct. 647, 78 L.Ed. 1267; Columbus Gas & Fuel Co. v.
Public Utilities Commission of Ohio, 1934, 292 U.S. 398,
54 S.Ct. 763, 78 L.Ed. 1327, 91 A.L.R. 1403. In both
cases, one of which sustained, and one of which struck
down a fixed rate the Court assumed the rate base
method, as the legal way of testing reasonableness of
natural gas prices fixed by public authority, without
examining its real relevancy to the inquiry.

Under the weight of such precedents we cannot expect the
Commission to initiate economically intelligent methods
of fixing gas prices. But the Court now faces a new plan
of federal regulation based on the power to fix the price at
which gas shall be allowed to move in interstate
commerce. | should now consider whether these rules
devised under the Fourteenth Amendment are the
exclusive tests of a just and reasonable rate under the
federal statute, inviting reargument directed to that point
*652 if necessary. As | see it now | would be prepared to
hold that these rules do not apply to a natural gas case
arising under the Natural Gas Act.

Such a holding would leave the Commission to fix the
price of gas in the field as one would fix maximum prices
of oil or milk or coal, or any other commodity. Such a
price is not calculated to produce a fair return on the
synthetic value of a rate base of any individual producer,
and would not undertake to assure a fair return to any
producer. The emphasis would shift from the producer to
the product, which would be regulated with an eye to
average or typical producing conditions in the field.

Such a price fixing process on economic lines would offer
little temptation to the judiciary to become back seat
drivers of the price fixing machine. The unfortunate
effect of judicial intervention in this field is to divert the
attention of those engaged in the process from what is
economically wise to what is legally permissible. It is
probable that price reductions would reach economically
unwise and self-defeating limits before they would reach
constitutional ones. Any constitutional problems growing
out of price fixing are quite different than those that have
heretofore been considered to inhere in rate making. A
producer would have difficulty showing the invalidity of
such a fixed price so long as he voluntarily continued to
sell his product in interstate commerce. Should he
withdraw and other authority be invoked to compel him to
part with his property, a different problem would be
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presented.

Allowance in a rate to compensate for gas removed from
gas lands, whether fixed as of point of production or as of
point of delivery, probably best can be measured by a
functional test applied to the whole industry. For good or
ill we depend upon private enterprise to exploit these
natural resources for public consumption. The function
which an allowance for gas in the field should perform
*653 for society in such circumstances is to be enough
and no more than enough to induce private enterprise
completely and efficiently to utilize gas resources, to
acquire for public service any available gas or gas rights
and to deliver gas at a rate and for uses which will be in
the future as well as in the present public interest.

The Court fears that ‘if we are now to tell the
Commission to fix the rates so as to discourage particular
uses, we would indeed be injecting into a rate case a
‘novel’ doctrine * * *." With due deference | suggest that
there is nothing novel in the idea that any change in price
of a service or commodity reacts to encourage or
discourage its use. The question is not whether such
consequences will or will not follow; the question is
whether effects must be suffered blindly or may be
intelligently selected, whether price control shall have
targets at which it deliberately aims or shall be handled
like a gun in the hands of one who does not know it is
loaded.

We should recognize ‘price’ for what it is-a tool, a means,
an expedient. In public**312 hands it has much the same
economic effects as in private hands. Hope knew that a
concession in industrial price would tend to build up its
volume of sales. It used price as an expedient to that end.
The Commission makes another cut in that same price but
the Court thinks we should ignore the effect that it will
have on exhaustion of supply. The fact is that in natural
gas regulation price must be used to reconcile the private
property right society has permitted to vest in an
important natural resource with the claims of society upon
it-price must draw a balance between wealth and welfare.

To carry this into techniques of inquiry is the task of the
Commissioner rather than of the judge, and it certainly is
no task to be solved by mere bookkeeping but requires the
best economic talent available. There would doubtless be
inquiry into the price gas is bringing in the *654 field,
how far that price is established by arms' length
bargaining and how far it may be influenced by
agreements in restraint of trade or monopolistic
influences. What must Hope really pay to get and to
replace gas it delivers under this order? If it should get
more or less than that for its own, how much and why?
How far are such prices influenced by pipe line access to
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markets and if the consumers pay returns on the pipe lines
how far should the increment they cause go to gas
producers?  East Ohio is itself a producer in Ohio. ¥
What do Ohio authorities require Ohio consumers to pay
for gas in the field? Perhaps these are reasons why the
Federal Government should put West Virginia gas at
lower or at higher rates. If so what are they?  Should
East Ohio be required to exploit its half million acres of
unoperated reserve in Ohio before West Virginia
resources shall be supplied on a devalued basis of which
that State complains and for which she threatens measures
of self keep? What is gas worth in terms of other fuels it
displaces?

EN44 East Ohio itself owns natural gas rights in
550,600 acres, 518,526 of which are reserved
and 32,074 operated, by 375 wells. Moody's
Manual of Public Utilities (1943) 5.

A price cannot be fixed without considering its effect on
the production of gas. Is it an incentive to continue to
exploit vast unoperated reserves? Is it conducive to deep
drilling tests the result of which we may know only after
trial? Will it induce bringing gas from afar to supplement
or even to substitute for Appalachian gas? ™ Can it be
had from distant fields as cheap or cheaper? If so, that
competitive  potentiality is certainly a relevant
consideration. Wise regulation must also consider, as a
private buyer would, what alternatives the producer has
*655 if the price is not acceptable. Hope has intrastate
business and domestic and industrial customers. What
can it do by way of diverting its supply to intrastate sales?
What can it do by way of disposing of its operated or
reserve acreage to industrial concerns or other buyers?
What can West Virginia do by way of conservation laws,
severance or other taxation, if the regulated rate offends?
It must be borne in mind that while West Virginia was
prohibited from giving her own inhabitants a priority that
discriminated against interstate commerce, we have never
yet held that a good faith conservation act, applicable to
her own, as well as to others, is not valid. In considering
alternatives, it must be noted that federal regulation is
very incomplete, expressly excluding regulation of
‘production or gathering of natural gas,” and that the only
present way to get the gas seems to be to call it forth by
price inducements. It is plain that there is a downward
economic limit on a safe and wise price.

EN45 Hope has asked a certificate of
convenience and necessity to lay 1140 miles of
22-inch pipeline from Hugoton gas fields in
southwest Kansas to West Virginia to carry 285
million cu. ft. of natural gas per day. The cost
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was estimated at $51,000,000. Moody's Manual
of Public Utilities (1943) 1760.

But there is nothing in the law which compels a
commission to fix a price at that ‘value” which a company
might give to its product by taking advantage of scarcity,
or monopoly of supply. The very purpose of fixing
maximum prices is to take away from the seller his
opportunity to get all that otherwise the market would
award him for his goods. This is a constitutional use of
the power to fix maximum prices, **313Block v. Hirsh
256 U.S. 135, 41 S.Ct. 458, 65 L.Ed. 865, 16 A.L.R. 165;
Marcus Brown Holding Co. v. Feldman, 256 U.S. 170, 41
S.Ct. 465, 65 L.Ed. 877; International Harvester Co. v.
Kentucky, 234 U.S. 216, 34 S.Ct. 853, 58 L.Ed. 1284;
Highland v. Russell Car & Snow Plow Co., 279 U.S. 253,
49 S.Ct. 314, 73 L.Ed. 688, just as the fixing of minimum
prices of goods in interstate commerce is constitutional
although it takes away from the buyer the advantage in
bargaining which market conditions would give him.
United States v. Darby, 312 U.S. 100, 657, 61 S.Ct. 451,
85 L.Ed. 609, 132 A.L.R. 1430; Mulford v. Smith, 307
U.S. 38, 59 S.Ct. 648, 83 L.Ed. 1092; United States v.
Rock Royal Co-operative, Inc., 307 U.S. 533, 59 S.Ct.
993, 83 L.Ed. 1446; Sunshine Anthracite Coal Co. v.
Adkins, 310 U.S. 381, 60 S.Ct. 907, 84 L.Ed. 1263. The
Commission has power to fix *656 a price that will be
both maximum and minimum and it has the incidental
right, and | think the duty, to choose the economic
consequences it will promote or retard in production and
also more importantly in consumption, to which | now
turn.

If we assume that the reduction in company revenues is
warranted we then come to the question of translating the
allowed return into rates for consumers or classes of
consumers. Here the Commission fixed a single rate for
all gas delivered irrespective of its use despite the fact that
Hope has established what amounts to two rates-a high
one for domestic use and a lower one for industrial
contracts. ™% The Commission can fix two prices for
interstate gas as readily as one-a price for resale to
domestic users and another for resale to industrial users.
This is the pattern Hope itself has established in the very
contracts over which the Commission is expressly given
jurisdiction. Certainly the Act is broad enough to permit
two prices to be fixed instead of one, if the concept of the
‘public interest’ is not unduly narrowed.

FEN46 | find little information as to the rates for
industries in the record and none at all in such
usual sources as Moody's Manual.

The Commission's concept of the public interest in natural
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gas cases which is carried today into the Court's opinion
was first announced in the opinion of the minority in the
Pipeline case. It enumerated only two ‘phases of the
public interest: (1) the investor interest; (2) the consumer
interest,” which it emphasized to the exclusion of all
others. 315 U.S. 575, 606, 62 S.Ct. 736, 753, 86 L.Ed.
1037. This will do well enough in dealing with railroads
or utilities supplying manufactured gas, electric, power, a
communications service or transportation, where
utilization of facilities does not impair their future
usefulness. Limitation of supply, however, brings into a
natural gas case another phase of the public interest that to
my mind overrides both the owner *657 and the consumer
of that interest. Both producers and industrial consumers
have served their immediate private interests at the
expense of the long-range public interest. The public
interest, of course, requires stopping unjust enrichment of
the owner. But it also requires stopping unjust
impoverishment of future generations. The public interest
in the use by Hope's half million domestic consumers is
quite a different one from the public interest in use by a
baker's dozen of industries.

Prudent price fixing it seems to me must at the very
threshold determine whether any part of an allowed return
shall be permitted to be realized from sales of gas for
resale for industrial use. Such use does tend to level out
daily and seasonal peaks of domestic demand and to some
extent permits a lower charge for domestic service. But is
that a wise way of making gas cheaper when, in
comparison with any substitute, gas is already a cheap
fuel? The interstate sales contracts provide that at times
when demand is so great that there is not enough gas to go
around domestic users shall first be served. Should the
operation of this preference await the day of actual
shortage?  Since the propriety of a preference seems
conceded, should it not operate to prevent the coming of a
shortage as well as to mitigate its effects?  Should
industrial use jeopardize tomorrow's service to
householders any more than today's? If, however, it is
decided to cheapen domestic use by resort to industrial
sales, should they be limited to the few uses **314 for
which gas has special values or extend also to those who
use it only because it is cheaper than competitive fuels?
ENST And how much cheaper should industrial*658 gas
sell than domestic gas, and how much advantage should it
have over competitive fuels?  If industrial gas is to
contribute at all to lowering domestic rates, should it not
be made to contribute the very maximum of which it is
capable, that is, should not its price be the highest at
which the desired volume of sales can be realized?

FEN47 The Federal Power Commission has
touched upon the problem of conservation in
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connection with an application for a certificate
permitting construction of a 1500-mile pipeline
from southern Texas to New York City and says:
“The Natural Gas Act as presently drafted does
not enable the Commission to treat fully the
serious implications of such a problem. The
question should be raised as to whether the
proposed use of natural gas would not result in
displacing a less valuable fuel and create
hardships in the industry already supplying the
market, while at the same time rapidly depleting
the country's natural-gas reserves. Although, for
a period of perhaps 20 years, the natural gas
could be so priced as to appear to offer an
apparent saving in fuel costs, this would mean
simply that social costs which must eventually
be paid had been ignored.
‘Careful study of the entire problem may lead to the
conclusion that use of natural gas should be restricted by
functions rather than by areas. Thus, it is especially
adapted to space and water heating in urban homes and
other buildings and to the wvarious industrial heat
processes which require concentration of heat, flexibility
of control, and uniformity of results. Industrial uses to
which it appears particularly adapted include the treating
and annealing of metals, the operation of kilns in the
ceramic, cement, and lime industries, the manufacture of
glass in its various forms, and use as a raw material in the
chemical industry. General use of natural gas under
boilers for the production of steam is, however, under
most circumstances of very questionable social economy.’
Twentieth Annual Report of the Federal Power
Commission (1940) 79.

If 1 were to answer | should say that the household rate
should be the lowest that can be fixed under commercial
conditions that will conserve the supply for that use. The
lowest probable rate for that purpose is not likely to speed
exhaustion much, for it still will be high enough to induce
economy, and use for that purpose has more nearly
reached the saturation point. On the other hand the
demand for industrial gas at present rates already appears
to be increasing. To lower further the industrial rate is
merely further to subsidize industrial consumption and
speed depletion. The impact of the flat reduction *659 of
rates ordered here admittedly will be to increase the
industrial advantages of gas over competing fuels and to
increase its use. | think this is not, and there is no finding
by the Commission that it is, in the public interest.

There is no justification in this record for the present
discrimination against domestic users of gas in favor of
industrial users. It is one of the evils against which the
Natural Gas Act was aimed by Congress and one of the
evils complained of here by Cleveland and Akron. If
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Hope's revenues should be cut by some $3,600,000 the
whole reduction is owing to domestic users. If it be
considered wise to raise part of Hope's revenues by
industrial purpose sales, the utmost possible revenue
should be raised from the least consumption of gas. |If
competitive relationships to other fuels will permit, the
industrial price should be substantially advanced, not for
the benefit of the Company, but the increased revenues
from the advance should be applied to reduce domestic
rates. For in my opinion the ‘public interest’ requires that
the great volume of gas now being put to uneconomic
industrial use should either be saved for its more
important future domestic use or the present domestic
user should have the full benefit of its exchange value in
reducing his present rates.

Of course the Commission's power directly to regulate
does not extend to the fixing of rates at which the local
company shall sell to consumers. Nor is such power
required to accomplish the purpose. As already pointed
out, the very contract the Commission is altering
classifies the gas according to the purposes for which it is
to be resold and provides differentials between the two
classifications. It would only be necessary for the
Commission to order **315 that all gas supplied under
paragraph (a) of Hope's contract with the East Ohio
Company shall be *660 at a stated price fixed to give to
domestic service the entire reduction herein and any
further reductions that may prove possible by increasing
industrial rates. It might further provide that gas
delivered under paragraph (b) of the contract for industrial
purposes to those industrial customers Hope has approved
in writing shall be at such other figure as might be found
consistent with the public interest as herein defined. It is
too late in the day to contend that the authority of a
regulatory commission does not extend to a consideration
of public interests which it may not directly regulate and a
conditioning of its orders for their protection. Interstate
Commerce Commission V. Railway Labor Executives
Ass'n, 315 U.S. 373, 62 S.Ct. 717, 86 L.Ed. 904; United
States v. Lowden, 308 U.S. 225, 60 S.Ct. 248, 84 L.Ed.
208.

Whether the Commission will assert its apparently broad
statutory authorization over prices and discriminations is,
of course, its own affair, not ours. It is entitled to its own
notion of the ‘public interest’ and its judgment of policy
must prevail. However, where there is ground for
thinking that views of this Court may have constrained
the Commission to accept the rate-base method of
decision and a particular single formula as ‘all important’
for a rate base, it is appropriate to make clear the reasons
why |, at least, would not be so understood. The
Commission is free to face up realistically to the nature
and peculiarity of the resources in its control, to foster
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their duration in fixing price, and to consider future
interests in addition to those of investors and present
consumers. If we return this case it may accept or decline
the proffered freedom. This problem presents the
Commission an unprecedented opportunity if it will
boldly make sound economic considerations, instead of
legal and accounting theories, the foundation of federal
policy. | would return the case to the Commission and
thereby be clearly quit of what now may appear to be
some responsibility for perpetrating a shortsighted pattern
of natural gas regulation.

U.S. 1944,

Federal Power Commission v. Hope Natural Gas Co.

51 P.U.R.(NS) 193, 320 U.S. 591, 64 S.Ct. 281, 88 L.Ed.
333
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Supreme Court of the United States
BLUEFIELD WATERWORKS & IMPROVEMENT
Co.

V.

PUBLIC SERVICE COMMISSION OF WEST
VIRGINIA et al.

No. 256.

Argued January 22, 1923.
Decided June 11, 1923.

In Error to the Supreme Court of Appeals of West
Virginia.

Proceedings by the Bluefield Waterworks &
Improvement Company against the Public Service
Commission of the State of West Virginia and others
to suspend and set aside an order of the Commission
fixing rates. From a judgment of the Supreme Court
of West Virginia, dismissing the petition, and
denying the relief (89 W. Va. 736, 110 S. E. 205), the
Waterworks Company bring error. Reversed.

West Headnotes

Constitutional Law 92 €=9298(1.5)

92 Constitutional Law
92XI11 Due Process of Law
92k298 Regulation of Charges and Prices

92k298(1.5) k. Public Utilities in
General. Most Cited Cases
Rates which are not sufficient to yield a reasonable
return on the value of the property used in public
service at the time it is being so used to render the
service are unjust, unreasonable, and confiscatory,
and their enforcement deprives the public utility
company of its property, in violation of the
Fourteenth Amendment of the Constitution.

Constitutional Law 92 €=2298(3)

92 Constitutional Law
92XI1 Due Process of Law
92k298 Regulation of Charges and Prices
92k298(3) k. Water and Irrigation
Companies. Most Cited Cases
Under the due process clause of the Fourteenth
Amendment of the Constitution, U.S.C.A, a

waterworks company is entitled to the independent
judgment of the court as to both law and facts, where
the question is whether the rates fixed by a public
service commission are confiscatory.

Waters and Water Courses 405 €=2203(10)

405 Waters and Water Courses
4051X Public Water Supply
4051X(A) Domestic and  Municipal
Purposes
405k203 Water Rents and Other

Charges

405k203(10) k. Reasonableness
of Charges. Most Cited Cases
It was error for a state public service commission, in
arriving at the value of the property used in public
service, for the purpose of fixing the rates, to fail to
give proper weight to the greatly increased cost of
construction since the war.

Waters and Water Courses 405 @203(10)

405 Waters and Water Courses
4051X Public Water Supply
4051X(A) Domestic and Municipal
Purposes
405k203 Water Rents and Other
Charges
405k203(10) k. Reasonableness
of Charges. Most Cited Cases
A public utility is entitled to such rates as will permit
it to earn a return on the value of the property which
it employs for the convenience of the public equal to
that generally being made at the same time and in the
same general part of the country on investments in
other business undertakings which are attended by
corresponding risks and uncertainties, but it has no
constitutional right to such profits as are realized or
anticipated in highly profitable enterprises or
speculative ventures.

Waters and Water Courses 405 @203(10)

405 Waters and Water Courses
4051X Public Water Supply
4051X(A) Domestic and  Municipal
Purposes
405k203 Water Rents and Other
Charges
405k203(10) k. Reasonableness
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of Charges. Most Cited Cases

Since the investors take into account the result of past
operations as well as present rates in determining
whether they will invest, a waterworks company
which had been earning a low rate of returns through
a long period up to the time of the inquiry is entitled
to return of more than 6 per cent. on the value of its
property used in the public service, in order to justly
compensate it for the use of its property.

Federal Courts 170B €=504.1

170B Federal Courts
170BVII Supreme Court
170BVII(E) Review of Decisions of State
Courts
170Bk504 Nature of Decisions or
Questions Involved
170BKk504.1 k. In General. Most
Cited Cases
(Formerly 106k394(6))
A proceeding in a state court attacking an order of a
public service commission fixing rates, on the ground
that the rates were confiscatory and the order void
under the federal Constitution, is one where there is
drawn in question the validity of authority exercised
under the state, on the ground of repugnancy to the
federal Constitution, and therefore is reviewable by
writ of error.

**675 *680 Messrs. Alfred G. Fox and Jos. M.
Sanders, both of Bluefield, W. Va., for plaintiff in
error.

Mr. Russell S. Ritz, of Bluefield, W. Va., for
defendants in error.

*683 Mr. Justice BUTLER delivered the opinion of
the Court.

Plaintiff in error is a corporation furnishing water to
the city of Bluefield, W. Va., **676 and its
inhabitants. September 27, 1920, the Public Service
Commission of the state, being authorized by statute
to fix just and reasonable rates, made its order
prescribing rates. In accordance with the laws of the
state (section 16, c. 15-O, Code of West Virginia
[sec. 651]), the company instituted proceedings in the
Supreme Court of Appeals to suspend and set aside
the order. The petition alleges that the order is
repugnant to the Fourteenth Amendment, and
deprives the company of its property without just
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compensation and without due process of law, and
denies it equal protection of the laws. A final
judgment was entered, denying the company relief
and dismissing its petition. The case is here on writ of
error.

[1] 1. The city moves to dismiss the writ of error for

the reason, as it asserts, that there was not drawn in
question the validity of a statute or an authority
exercised under the state, on the ground of
repugnancy to the federal Constitution.

The validity of the order prescribing the rates was
directly challenged on constitutional grounds, and it
was held valid by the highest court of the state. The
prescribing of rates is a legislative act. The
commission is an instrumentality of the state,
exercising delegated powers. Its order is of the same
force as would be a like enactment by the
Legislature. If, as alleged, the prescribed rates are
confiscatory, the order is void. Plaintiff in error is
entitled to bring the case here on writ of error and to
have that question decided by this court. The motion
to dismiss will be denied. See *6840klahoma Natural
Gas Co. v. Russell, 261 U. S. 290, 43 Sup. Ct. 353,
67 L. Ed. 659, decided March 5, 1923, and cases
cited; also Ohio Valley Co. v. Ben Avon Borough,
253 U. S. 287, 40 Sup. Ct. 527, 64 L. Ed. 908.

2. The commission fixed $460,000 as the amount on
which the company is entitled to a return. It found
that under existing rates, assuming some increase of
business, gross earnings for 1921 would be $80,000
and operating expenses $53,000 leaving $27,000, the
equivalent of 5.87 per cent., or 3.87 per cent. after
deducting 2 per cent. allowed for depreciation. It held
existing rates insufficient to the extent of 10,000. Its
order allowed the company to add 16 per cent. to all
bills, excepting those for public and private fire
protection. The total of the bills so to be increased
amounted to $64,000; that is, 80 per cent. of the
revenue was authorized to be increased 16 per cent.,
equal to an increase of 12.8 per cent. on the total,
amounting to $10,240.

As to value: The company claims that the value of
the property is greatly in excess of $460,000.
Reference to the evidence is necessary. There was
submitted to the commission evidence of value which
it summarized substantially as follows:

Estimate by company's engineer
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on.
basis of reproduction new, less.

depreciation, at prewar prices.

Estimate by company's engineer
on.
basis of reproduction new, less.

depreciation, at 1920 prices.

Testimony of company's engineer.
fixing present fair value for rate.
making purposes.

Estimate by commissioner's
engineer on.
basis of reproduction new, less.

depreciation at 1915 prices, plus.

additions since December 31,
1915, at.
actual cost, excluding Bluefield.

Valley waterworks, water rights,.
and going value.

Report of commission's statistician.

showing investment cost less.
depreciation.

Commission's valuation, as fixed
in.
case No. 368 ($360,000), plus
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$ 624,548 00

1,194,663 00

900,000 00

397,964 38

365,445 13

gross.

additions to capital since made.

($92,520.53).

*685 It was shown that the prices prevailing in 1920 were
nearly double those in 1915 and pre-war time. The
company did not claim value as high as its estimate of
cost of construction in 1920. Its valuation engineer
testified that in his opinion the value of the property was
$900,000-a figure between the cost of construction in
1920, less depreciation, and the cost of construction in
1915 and before the war, less depreciation.

The commission's application of the evidence may be
stated briefly as follows:

Difference in depreciation allowed.
Preliminary organization and development.

cost.
Bluefield Valley waterworks plant.
Water rights.
Excess overhead costs.
Paving over mains.

452,520 53

As to ‘a,” supra: The commission deducted $204,000 from
the estimate (details printed in the margin), ™ leaving
approximately $421,000, which it contrasted with the
estimate of its own engineer, $397,964.38 (see ‘d,” supra).
It found that there should be included $25,000 for the
Bluefield Valley waterworks plant in Virginia, 10 per
cent. for going value, and $10,000 for working capital. If
these be added to $421,000, there results $500,600. This
may be compared with the commission's final figure,
$460,000.

FN1

$ 49,000

14,500
25,000
50,000
39,000
28,500
$204,000
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*686 Asto ‘b’ and “c,” supra: These were given no weight
by the commission in arriving at its final figure, $460,000.
It said:

‘Applicant's plant was originally constructed more than
twenty years ago, and has been added to from time to time
as the progress and development of the community
required. For this reason, it would be unfair to its
consumers to use as a basis for present fair value the
abnormal prices prevailing during the recent war period;
but, when, as in this case, a part of the plant has been
constructed or added to during that period, in fairness to
the applicant, consideration must be given to the cost of
such expenditures made to meet the demands of the
public.'

**677 As to ‘d,” supra: The commission, taking $400,000
(round figures), added $25,000 for Bluefield Valley
waterworks plant in Virginia, 10 per cent. for going value,
and $10,000 for working capital, making $477,500. This
may be compared with its final figure, $460,000.

As to ‘e,” supra: The commission, on the report of its
statistician, found gross investment to be $500,402.53. Its
engineer, applying the straight line method, found 19 per
cent. depreciation. It applied 81 per cent. to gross
investment and added 10 per cent. for going value and
$10,000 for working capital, producing $455,500. ™2
This may be compared with its final figure, $460,000.

1. Preliminary costs.

2. Water rights.

3. Cutting pavements over.
mains.

4, Pipe lines from gravity.
springs.

5. Laying cast iron street.
mains.

6. Reproducing Ada springs.

7. Superintendence and.
engineering.

8. General contingent cost.

“The books of the company show a total gross investment,
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EN2 As to ‘e’: $365,445.13 represents
investment cost less depreciation. The gross
investment was found to be $500,402.53,
indicating a deduction on account of depreciation
of $134,957.40, about 27 per cent., as against 19
per cent. found by the commission's engineer.

As to “f,” supra: It is necessary briefly to explain how this
figure, $452,520.53, was arrived at. Case No. 368 was a
proceeding initiated by the application of the company for
higher rates, April 24, 1915. The commission made a
valuation as of January 1, 1915. There were presented two
estimates of reproduction cost less depreciation, one by a
valuation engineer engaged by the company, *687 and the
other by a valuation engineer engaged by the city, both
‘using the same method.” An inventory made by the
company's engineer was accepted as correct by the city
and by the commission. The method ‘was that generally
employed by courts and commissions in arriving at the
value of public utility properties under this method.” and
in both estimates ‘five year average unit prices' were
applied. The estimate of the company's engineer was
$540,000 and of the city's engineer, $392,000. The
principal differences as given by the commission are
shown in the margin. ™ The commission disregarded
both estimates and arrived at $360,000. It held that the
best basis of valuation was the net investment, i. e., the
total cost of the property less depreciation. It said:

EN3

Company City
Engineer. Engineer.
$14,455 $1,000
50,000 Nothing
27,744 233
22,072 15,442
19,252 15,212
18,558 13,027
20,515 13,621
16,415 5,448
$189,011 $63,983

since its organization, of $407,882, and that there has
been charged off for depreciation from year to year the
total sum of $83,445, leaving a net investment of
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$324,427. * * * From an examination of the books * * * it
appears that the records of the company have been
remarkably well kept and preserved. It therefore seems
that, when a plant is developed under these conditions, the
net investment, which, of course, means the total gross
investment less depreciation, is the very best basis of
valuation for rate making purposes and that the other
methods above referred to should *688 be used only when
it is impossible to arrive at the true investment. Therefore,
after making due allowance for capital necessary for the
conduct of the business and considering the plant as a
going concern, it is the opinion of the commission that the
fair value for the purpose of determining reasonable and
just rates in this case of the property of the applicant
company, used by it in the public service of supplying
water to the city of Bluefield and its citizens, is the sum of
$360,000, which sum is hereby fixed and determined by
the commission to be the fair present value for the said
purpose of determining the reasonable and just rates in
this case.'

In its report in No. 368, the commission did not indicate
the amounts respectively allowed for going value or
working capital. If 10 per cent. be added for the former,
and $10,000 for the latter (as fixed by the commission in
the present case), there is produced $366,870, to be
compared with $360,000, found by the commission in its
valuation as of January 1, 1915. To this it added
$92,520.53, expended since, producing $452,520.53. This
may be compared with its final figure, $460,000.

The state Supreme Court of Appeals holds that the
valuing of the property of a public utility corporation and
prescribing rates are purely legislative acts, not subject to
judicial review, except in so far as may be necessary to
determine whether such rates are void on constitutional or
other grounds, and that findings of fact by the commission
based on evidence to support them will not be reviewed
by the court. City of Bluefield v. Waterworks, 81 W. Va.
201, 204, 94 S. E. 121; Coal & Coke Co. v. Public
Service Commission, 84 W. Va. 662, 678, 100 S. E.
557, 7 A. L. R. 108; Charleston v. Public Service
Commission, 86 W. Va. 536, 103 S. E. 673.

In this case (89 W. Va. 736, 738, 110 S. E. 205, 206) it
said:

‘From the written opinion of the commission we find that
it ascertained the value of the petitioner's property for rate
making [then quoting the commission] ‘after *689
maturely and carefully considering the various methods
presented for the ascertainment of fair value and giving
such weight as seems proper to every element involved
and all the facts and circumstances disclosed by the
record.”
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[2] [3] The record clearly shows that the commission, in
arriving at its final figure, did not accord proper, if any,
weight to the greatly enhanced costs of construction in
1920 over those prevailing about 1915 and before the war,
as established by uncontradicted **678 evidence; and the
company's detailed estimated cost of reproduction new,
less depreciation, at 1920 prices, appears to have been
wholly disregarded. This was erroneous. Missouri ex rel.
Southwestern Bell Telephone Co. v. Public Service
Commission of Missouri, 262 U. S. 276, 43 Sup. Ct. 544,
67 L. Ed. 981, decided May 21, 1923. Plaintiff in error is
entitled under the due process clause of the Fourteenth
Amendment to the independent judgment of the court as
to both law and facts. Ohio Valley Co. v. Ben Avon
Borough, 253 U. S. 287, 289, 40 Sup. Ct. 527, 64 L. Ed.
908, and cases cited.

We quote further from the court's opinion (89 W. Va. 739
740, 110 S. E. 206):

‘In our opinion the commission was justified by the law
and by the facts in finding as a basis for rate making the
sum of $460,000.00. * * * In our case of Coal & Coke
Ry. Co. v. Conley, 67 W. Va. 129, it is said: ‘It seems to
be generally held that, in the absence of peculiar and
extraordinary conditions, such as a more costly plant than
the public service of the community requires, or the
erection of a plant at an actual, though extravagant, cost,
or the purchase of one at an exorbitant or inflated price,
the actual amount of money invested is to be taken as the
basis, and upon this a return must be allowed equivalent
to that which is ordinarily received in the locality in
which the business is done, upon capital invested in
similar enterprises. In addition to this, consideration must
be given to the nature of the investment, a higher rate
*690 being regarded as justified by the risk incident to a
hazardous investment.'

“That the original cost considered in connection with the
history and growth of the utility and the value of the
services rendered constitute the principal elements to be
considered in connection with rate making, seems to be
supported by nearly all the authorities.'

[4] The question in the case is whether the rates
prescribed in the commission's order are confiscatory and
therefore beyond legislative power. Rates which are not
sufficient to yield a reasonable return on the value of the
property used at the time it is being used to render the
service are unjust, unreasonable and confiscatory, and
their enforcement deprives the public utility company of
its property in violation of the Fourteenth Amendment.
This is so well settled by numerous decisions of this court
that citation of the cases is scarcely necessary:
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‘What the company is entitled to ask is a fair return upon
the value of that which it employs for the public
convenience.” Smyth v. Ames (1898) 169 U. S. 467, 547,
18 Sup. Ct. 418, 434 (42 L. Ed. 819).

“There must be a fair return upon the reasonable value of
the property at the time it is being used for the public. * *
* And we concur with the court below in holding that the
value of the property is to be determined as of the time
when the inquiry is made regarding the rates. If the
property, which legally enters into the consideration of
the question of rates, has increased in value since it was
acquired, the company is entitled to the benefit of such
increase.” Willcox v. Consolidated Gas Co. (1909) 212 U.
S. 19, 41, 52, 29 Sup. Ct. 192, 200 (53 L. Ed. 382, 15
Ann. Cas. 1034, 48 L. R. A. [N. S.]11134).

“The ascertainment of that value is not controlled by
artificial rules. It is not a matter of formulas, but there
must be a reasonable judgment having its basis in a proper
consideration of all relevant facts.” Minnesota Rate Cases
(1913) 230 U. S. 352, 434, 33 Sup. Ct. 729, 754 (57 L.
Ed. 1511,48 L. R. A. [N. S.] 1151, Ann. Cas. 1916A, 18).
*691 ‘And in order to ascertain that value, the original
cost of construction, the amount expended in permanent
improvements, the amount and market value of its bonds
and stock, the present as compared with the original cost
of construction, the probable earning capacity of the
property under particular rates prescribed by statute, and
the sum required to meet operating expenses, are all
matters for consideration, and are to be given such weight
as may be just and right in each case. We do not say that
there may not be other matters to be regarded in
estimating the value of the property.” Smyth v. Ames, 169
U. S., 546, 547, 18 Sup. Ct. 434, 42 L. Ed. 819.

‘* * * The making of a just return for the use of the
property involves the recognition of its fair value if it be
more than its cost. The property is held in private
ownership and it is that property, and not the original cost
of it, of which the owner may not be deprived without due
process of law.'

Minnesota Rate Cases, 230 U. S. 454, 33 Sup. Ct. 762, 57
L. Ed. 1511, 48 L. R. A. (N. S.) 1151, Ann. Cas. 1916A,
18.

In Missouri ex rel. Southwestern Bell Telephone Co., v.
Public Service Commission of Missouri, supra, applying
the principles of the cases above cited and others, this
court said:

‘Obviously, the commission undertook to value the
property without according any weight to the greatly
enhanced costs of material, labor, supplies, etc., over
those prevailing in 1913, 1914, and 1916. As matter of
common knowledge, these increases were large.
Competent witnesses estimated them as 45 to 50 per
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centum. * * * It is impossible to ascertain what will
amount to a fair return upon properties devoted to public
service, without giving consideration to the cost of labor,
supplies, etc., at the time the investigation is made. An
honest and intelligent forecast of probable future values,
made upon a view of all the relevant circumstances, is
essential. If the highly important element of present costs
is wholly disregarded, such a forecast becomes
impossible. Estimates for to-morrow cannot ignore prices
of to-day.’

[5] *692 It is clear that the court also failed to give
proper consideration to the higher cost of construction in
1920 over that in 1915 and before the war, and failed to
give weight to cost of reproduction less depreciation on
the basis of 1920 prices, or to the testimony of the
company's valuation engineer, based on present and past
costs of construction, that the property in his opinion, was
worth $900,000. The final figure, $460,000, was arrived
**679 at substantially on the basis of actual cost, less
depreciation, plus 10 per cent. for going value and
$10,000 for working capital. This resulted in a valuation
considerably and materially less than would have been
reached by a fair and just consideration of all the facts.
The valuation cannot be sustained. Other objections to the
valuation need not be considered.

3. Rate of return: The state commission found that the
company's net annual income should be approximately
$37,000, in order to enable it to earn 8 per cent. for return
and depreciation upon the value of its property as fixed by
it. Deducting 2 per cent. for depreciation, there remains 6
per cent. on $460,000, amounting to $27,600 for return.
This was approved by the state court.

[6] The company contends that the rate of return is too
low and confiscatory. What annual rate will constitute just
compensation depeds upon many circumstances, and must
be determined by the exercise of a fair and enlightened
judgment, having regard to all relevant facts. A public
utility is entitled to such rates as will permit it to earn a
return on the value of the property which it employs for
the convenience of the public equal to that generally
being made at the same time and in the same general part
of the country on investments in other business
undertakings which are attended by corresponding, risks
and uncertainties; but it has no constitutional right to
profits such as are realized or anticipated in *693 highly
profitable enterprises or speculative ventures. The return
should be reasonably sufficient to assure confidence in the
financial soundness of the utility and should be adequate,
under efficient and economical management, to maintain
and support its credit and enable it to raise the money
necessary for the proper discharge of its public duties. A



(Citeas: P.U.R.1923D 11, 43 S.Ct. 675)

rate of return may be reasonable at one time and become
too high or too low by changes affecting opportunities for
investment, the money market and business conditions
generally.

In 1909, this court, in Willcox v. Consolidated Gas Co.,
212 U. S. 19, 48-50, 29 Sup. Ct. 192, 53 L. Ed. 382, 15
Ann. Cas. 1034, 48 L. R. A. (N. S.) 1134, held that the
question whether a rate yields such a return as not to be
confiscatory depends upon circumstances, locality and
risk, and that no proper rate can be established for all
cases; and that, under the circumstances of that case, 6 per
cent. was a fair return on the value of the property
employed in supplying gas to the city of New York, and
that a rate yielding that return was not confiscatory. In
that case the investment was held to be safe, returns
certain and risk reduced almost to a minimum-as nearly a
safe and secure investment as could be imagined in regard
to any private manufacturing enterprise.

In 1912, in Cedar Rapids Gas Co. v. Cedar Rapids, 223 U.
S. 655, 670, 32 Sup. Ct. 389, 56 L. Ed. 594, this court
declined to reverse the state court where the value of the
plant considerably exceeded its cost, and the estimated
return was over 6 per cent.

In 1915, in Des Moines Gas Co. v. Des Moines, 238 U. S.
153, 172, 35 Sup. Ct. 811, 59 L. Ed. 1244, this court
declined to reverse the United States District Court in
refusing an injunction upon the conclusion reached that a
return of 6 per cent. per annum upon the value would not
be confiscatory.

In 1919, this court in Lincoln Gas Co. v. Lincoln, 250 U.
S. 256, 268, 39 Sup. Ct. 454, 458 (63 L. Ed. 968),
declined on the facts of that case to approve a finding that
no rate yielding as much as 6 per cent. *694 on the
invested capital could be regarded as confiscatory.
Speaking for the court, Mr. Justice Pitney said:

‘It is a matter of common knowledge that, owing
principally to the World War, the costs of labor and
supplies of every kind have greatly advanced since the
ordinance was adopted, and largely since this cause was
last heard in the court below. And it is equally well
known that annual returns upon capital and enterprise the
world over have materially increased, so that what would
have been a proper rate of return for capital invested in
gas plants and similar public utilities a few years ago
furnishes no safe criterion for the present or for the
future.'

In 1921, in Brush Electric Co. v. Galveston, the United
States District Court held 8 per cent. a fair rate of
return. ©
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ENA4 This case was affirmed by this court June 4,
1923, 262 U. S. 443, 43 Sup. Ct. 606, 67 L. Ed.
1076.

In January, 1923, in City of Minneapolis v. Rand, the
Circuit Court of Appeals of the Eighth Circuit (285 Fed.
818, 830) sustained, as against the attack of the city on the
ground that it was excessive, 7 1/2 per cent., found by a
special master and approved by the District Court as a fair
and reasonable return on the capital investment-the value
of the property.

[7] Investors take into account the result of past
operations, especially in recent years, when determining
the terms upon which they will invest in such an
undertaking. Low, uncertain, or irregular income makes
for low prices for the securities of the utility and higher
rates of interest to be demanded by investors. The fact
that the company may not insist as a matter of
constitutional right that past losses be made up by rates to
be applied in the present and future tends to weaken
credit, and the fact that the utility is protected against
being compelled to serve for confiscatory rates tends to
support it. In *695 this case the record shows that the rate
of return has been low through a long period up to the
time of the inquiry by the commission here involved. For
example, the average rate of return on the total cost of the
property from 1895 to 1915, inclusive, was less than 5 per
cent.; from 1911 to 1915, inclusive, about 4.4 per cent.,
without allowance for depreciation. In 1919 the net
operating income was approximately $24,700, leaving
$15,500, approximately, or 3.4 per cent. on $460,000
fixed by the commission, after deducting 2 per cent. for
depreciation. In 1920, the net operating income was
approximately $25,465, leaving $16,265 for return, after
allowing for depreciation. Under the facts and
circumstances indicated by the record, we think that a rate
of return of 6 per cent. upon the value of the property is
substantially too low to constitute just compensation for
the use of the property employed to render the service.

The judgment of the Supreme Court of Appeals of West
Virginia is reversed.

Mr. Justice BRANDEIS concurs in the judgment of
reversal, for the reasons stated by him in Missouri ex rel.
Southwestern Bell Telephone Co. v. Public Service
Commission of Missouri, supra.
U.S. 1923
Bluefield Waterworks & Imp. Co. v. Public Service
Commission of W. Va.

P.U.R. 1923D 11, 262 U.S. 679, 43 S.Ct. 675, 67 L.Ed.
1176
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PART 1

2 2 G

The terms “we,” “our,” “us,” “Atmos Energy” and the “Company” refer to Atmos Energy Corporation and its subsidiaries, unless the context suggests
otherwise.

ITEM 1. Business.

Overview and Strategy

Atmos Energy Corporation, headquartered in Dallas, Texas, and incorporated in Texas and Virginia, is the country’s largest natural-gas-only distributor based
on number of customers. We safely deliver reliable, efficient and abundant natural gas through regulated sales and transportation arrangements to over 3.3 million
residential, commercial, public authority and industrial customers in eight states located primarily in the South. We also operate one of the largest intrastate pipelines
in Texas based on miles of pipe.

Atmos Energy's vision is to be the safest provider of natural gas services. We will be recognized for exceptional customer service, for being a great employer
and for achieving superior financial results.

Since 2011, our operating strategy has focused on modernizing our business and infrastructure while reducing regulatory lag. This operating strategy supports
continued investment in safety, innovation, environmental sustainability and our communities.

Operating Segments
As of September 30, 2023, we manage and review our consolidated operations through the following reportable segments:
* The distribution segment is primarily comprised of our regulated natural gas distribution and related sales operations in eight states.

* The pipeline and storage segment is comprised primarily of the pipeline and storage operations of our Atmos Pipeline-Texas division and our natural gas
transmission operations in Louisiana.

Distribution Segment Overview

The following table summarizes key information about our six regulated natural gas distribution divisions, presented in order of total rate base.

Division Service Areas Communities Served Customer Meters
Mid-Tex Texas, including the 550 1,856,356
Dallas/Fort Worth
Metroplex
Kentucky/Mid-States Kentucky 220 185,630
Tennessee 165,267
Virginia 25,083
Louisiana Louisiana 270 378,483
West Texas Amarillo, Lubbock, 80 330,490
Midland
Mississippi Mississippi 110 273,586
Colorado-Kansas Colorado 170 129,197
Kansas 142,292

We operate in our service areas under terms of non-exclusive franchise agreements granted by the various cities and towns that we serve. At September 30,
2023, we held 1,021 franchises having terms generally ranging from five to 35 years. A significant number of our franchises expire each year, which require renewal
prior to the end of their terms. Historically, we have successfully renewed these franchises and believe that we will continue to be able to renew our franchises as
they expire.

Revenues in this operating segment are established by regulatory authorities in the states in which we operate. These rates are intended to be sufficient to cover
the costs of conducting business, including a reasonable return on invested capital. In addition, we transport natural gas for others through our distribution systems.
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262 P. M. Ahern et al.

1 Introduction

Following electricity deregulation with the National Energy Policy Act of 1992, the
estimation of the cost of common equity capital remains a critical component of
the utility rate-of-return regulatory process. Since the cost of common equity is not
observable in capital markets, it must be inferred from asset pricing models. The
models that are commonly applied in regulatory proceedings are the Gordon (1974)
Discounted Cash Flow (DCF), the Capital Asset Pricing (CAPM) and Risk Premium
Models. There are other tools used to estimate the cost of common equity such as
comparable earnings or earnings-to-price ratios, but they are not asset pricing mod-
els. The empirical literature on the CAPM is vast { Fama and French (2004)} and the
CAPM is used by a number of US regulatory jurisdictions. The DCF model has not
been empirically tested to the same extent as the CAPM, yet it is considered by many
US regulatory jurisdictions.

The purpose of this paper is to present, test empirically and apply a recently devel-
oped general consumption-based asset pricing model that estimates the risk-return
relationship directly from asset pricing data and, when estimated with recently devel-
oped time series methods, produces a prediction of the equity risk premium that is
driven by its predicted volatility. The predicted risk premium is then added to a risk-
free rate of return to provide an estimate of the cost of common equity. We pre-
dict two forms of the equity risk premium with the model, the risk premium net of
the risk-free rate and the equity-to-debt risk premium (equity risk premium net of the
relevant bond yield for the company’s stock). Either can be applied to predict the com-
mon equity cost of capital for a public utility. Although the model is tested and applied
to public utilities for rate of return regulation, it can be used to estimate the cost of
capital for any stock. Section 2 reviews the asset pricing models typically used in pub-
lic utility rate cases and the generalized consumption asset pricing model we propose
to estimate the cost of common equity. Section 3 discusses the data and the empirical
testing of the consumption asset pricing model. Section 4 reviews the application of the
model and compares it with the DCF and CAPM results. Section 5 is the conclusion.

2 DCF, CAPM and consumption asset pricing model
2.1 DCF and CAPM approaches

The standard DCF model frequently used in estimative the cost rate of common equity
in regulatory proceedings is defined by the following equation:

k=Do(l+g)/Po+ g,

where £ is the expected return on common equity; Dy is the current dividend per share;
g is the expected dividend per share growth rate; and Py is the current market price.
The DCF was developed by Gordon (1974) specifically for regulatory purposes.
Underlying the DCF model is the theory that the present value of an expected future
stream of net cash flows during the investment holding period can be determined
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by discounting those cash flows at the cost of capital, or the investors’ capitaliza-
tion rate. DCF theory indicates that an investor buys a stock for an expected total
return rate which is derived from cash flows received in the form of dividends plus
appreciation in market price (the expected growth rate) over the investment holding
period. Mathematically, the expected dividend yield (Do(1 + g)/ Py) on market price
plus an expected growth rate equals the capitalization rate, i.e., the expected return on
common equity.

The standard DCF contains several restrictive assumptions, the most contentious
of which during utility cost of capital proceedings is typically that dividends per share
(DPS), book value per share (BVPS), earnings per share (EPS) as well as market price
grow at the same rate in perpetuity. There is also considerable contention over the
proper proxy for g, prospective or historical growth in DPS, BVPS, EPS and market
price and over what time period. In addition, although the standard DCF described
above is a single stage annual growth model, there is considerable discussion over the
use of multiple stage growth models during regulatory proceedings. Some analysts use
the discrete version and others use the continuous version of the DCF model. Solving
these models for &, the cost of common equity, results in differing equations to solve
for k. The equation above is from the discrete version. The continuous version uses the
current dividend yield and is not adjusted by g, which results in a lower estimate for k.
Because of these and other restrictive assumptions that require numerous subjective
judgments in application, it is often difficult for regulatory commissions to reconcile
the frequently large disparities in rates of return on common equity recommended by
various parties in a public utility rate case.

The CAPM model is defined by the following equation:

k= Ry +B (R~ Ry).

where k is the expected return on common equity; R is the expected risk-free rate of
return; B is the expected beta; and R, is the expected market return.

CAPM theory defines risk as the co-variability of a security’s returns with the
market’s returns or 8, also known as systematic or market risk, with the market beta
being defined as 1.0. Because CAPM theory assumes that all investors hold perfectly
diversified portfolios, they are presumed to be exposed only to systematic risk and the
market (according to the model) will not reward them a risk premium for unsystematic
or non-market risk. In other words, the CAPM presumes that investors require com-
pensation only for systematic or market risks which are due to macroeconomic and
other events that affect the returns on all assets. Mathematically, the CAPM is applied
by adding a forward-looking risk-free rate of return to an expected market equity risk
premium adjusted proportionately by the expected beta to reflect the systematic risk.

As with the DCEF, there is considerable contention during regulatory cost of capital
proceedings as to the proper proxies for all components of the CAPM: the Ry, the
Ry, as well as B. In addition, the CAPM assumption that the market will only reward
investors for systematic or market risk is extremely restrictive when estimating the
expected return on common equity for a single asset such as a single jurisdictional
regulated operating utility. Additionally, this assumption requires that the investor
have a perfectly diversified portfolio, that is, one with no unsystematic risk. Since
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this assumption is not applicable, estimating the cost of common equity capital for a
single utility’s common equity undoubtedly will not reflect the risk actually faced by
the imperfectly diversified investor.

As will be discussed in the next section, our application of the risk premium
approach, the consumption asset pricing model and GARCH' rest on minimal
assumptions and restrictions and therefore requires considerably less judgment in its
application.

2.2 Risk premium approach, consumption asset pricing models, and GARCH

A widely used model to estimate the cost of common equity capital for public utilities
is the risk premium approach. This approach often estimates the expected rate of return
as the long-term historic mean of the realized risk premium above an historic yield
plus the current yield of the relevant bond applicable to a specific utility or peer group
of utilities. Litigants in public utility rate proceedings debate the choice of inputs to
estimate the risk premium as well as how far back to reach into history to collect data
for calculating an average that is representative of a forward-looking premium.

It is surprising that, as popular as the risk premium method is in public utility rate
cases, the intuitively appealing general consumption-based asset pricing model, with
its minimal assumptions and strong theoretical foundation, has not been applied to
estimate the cost of common equity capital for public utilities. The model provides
projections of the conditional expected risk premium on an asset based on its relation
to its predicted conditional volatility. This model generalizes the well known special
case asset pricing models such as the Merton (1973) intertemporal capital asset pricing
model, Campbell (1993) intertemporal asset pricing model, and the habit-persistence
model of Campbell and Cochrane (1999), which are special cases of the general model.
The relation of the model to their specialized cases can be found in Cochrane (2006)
and Cochrane (2007). The approach of consumption asset pricing models is to make
investment decisions that maximize investors’ utility from the consumption that they
ultimately desire, not returns.

Even if the model is not used to project directly the expected risk premium, it can,
at a minimum, be used to verify that the risk premia data chosen for estimating the cost
of capital is empirically validated by fitting the model well. The model can be used
to predict the equity risk premia net of the risk-free rate (equity risk premium) or to
predict the equity-to-debt risk premium for a firm. We perform both of these empirical
tests in this paper. The general consumption-based asset pricing model developed in
Michelfelder and Pilotte (2011) and based on Cochrane (2004) provides the relation-
ship of the ex ante risk premium to an asset’s own volatility in return:

vol [M;41]

ERiss1]— Rpy = —
l / E [Mi1]

Vol [R; t41]corr (Mi11, Ri 1] (D

1 GARCH refers to the generalized autoregressive conditional heteroskedasticity regression model which
is discussed below.
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where vol; is the conditional volatility, corr; is the conditional correlation, and M; 4
is the stochastic discount factor (SDF).

The SDF is the intertemporal marginal rate of substitution in consumption, or,
Mi1=p8 %, where the U,’s are the marginal utilities of consumption in the next
period, 1 + 1, and the current period, ¢, and B is the discount factor for period 7 to £ + 1.
Equation 1 shows that the algebraic sign of the relation between the expected risk
premium and the conditional volatility of an asset’s risk premium is determined by the
correlation between the asset’s return and the SDF. That is, the direction of the relation
between the asset return and the ratio of intertemporal marginal utilities in consump-
tion inversely determines the relation between the expected risk premium and condi-
tional volatility. When the correlation is equal to negative one, the asset’s conditional
expected risk premium is perfectly positively correlated with its conditional volatility.
A positive relation between the conditionally expected risk premium and volatility
obtains when —1 < corr; < 0. A negative relation obtains when 0 < corr; < 1.
For an asset that represents a perfect hedge against shocks to the marginal utility of
consumption, with corr; = 1, there will be a perfect negative correlation between the
conditionally expected risk premium and its volatility.” Therefore, estimates of the
relation between the first two conditional moments of a public utility stock’s returns
provide a direct test of the effectiveness of a public utility stock, or any asset, as a
consumption hedging asset. In Eq. 1, vol;[M;41]/E;[M;+1] is the slope of the mean-
variance frontier. If this slope changes over time, the estimated relation between the
stock’s risk and return will vary over time. This model can also be viewed simplisti-
cally as the projected expected risk premium as a function of its own projected risk,
given information available at time ¢.

Note that the model allows for the expected risk premium to be negative if the asset
hedges shocks to the marginal utility of consumption. Investors are willing to accept
an expected rate of return lower than the risk-free rate of return if the pattern of vola-
tility is such that returns are expected to rise with expected reductions in consumption.
Simply, investors are willing to pay a premium for a higher level of returns volatility
that has the desired pattern of returns. These desired returns patterns have a tendency
to offset drops in consumption. Therefore, this model shows that investors may not be
averse to volatility, but rather to the timing of expected changes in returns.

Summarizing, several conclusions can be drawn from the general model of asset
pricing. First, the sign of the relation between a stock’s risk premium and conditional
volatility depends on the extent to which the stock serves as an intertemporal hedge
against shocks to the marginal utility of consumption. Second, the relation between
stock risk and return may be time-varying depending on changes in the slope of the
mean-variance frontier. Third, hedging assets have desired patterns of volatility that
result in expected rates of return that are less than the risk-free rate. We do not expect

2A hedging asset is one that has a positive increase in returns that is coincident with a positive shock in the
ratio of intertemporal marginal utilities of consumption. Note that if we assume a concave utility function
in consumption, as consumption declines, the marginal utility of consumption rises relative to last period
marginal utility. If we think of a decline in consumption as a contraction in the business cycle, the hedging
asset delivers positive changes in returns when the business cycle is moving into a contraction, and therefore
the asset is a business cycle hedge.
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that public utility stocks serve as a hedging asset as they are not viewed as defensive
stocks (they do not rise in value during downturns in the stock market) due to asym-
metric regulation and returns as discussed in detail in Kolbe and Tye (1990). Under
asymmetric regulation, utility regulators have a tendency to allow the return on equity
to fall below the allowed return during downturns in the business cycle and to reduce
the return should it rise above the allowed return during expansions. Therefore we
expect that the parameter estimates of the return-risk relationship to be positive as
utility stocks are hypothesized to not be hedges.

We use the GARCH model to estimate the general asset pricing model since the
GARCH model accommodates ARCH effects that improve the efficiency of the param-
eter estimates. It also provides a volatility forecasting model for the conditional vol-
atility of the asset’s risk premium. The conditional volatility projection is used, in
turn to predict the expected risk premium. We also use the GARCH-in-Mean model
(GARCH-M) since it specifies that the conditional expected risk premium is a linear
function of its conditional volatility. There is a vast body of literature that estimates
asset pricing models with the GARCH and GARCH-M methods and therefore we will
not attempt to summarize them here.

The GARCH-M model was initially developed and tested by Engle et al. (1987)
to estimate the relationship between US Treasury and corporate bond risk premia and
their expected volatilities. The GARCH-M model is specified as:

Riy1— Ry = 016,2+1 + €141 2
021 = By + B0l + P& + Mip 3)
& |Wi—1 ~ T(0,07) @)

where R;, 1 is the expected total return on the public utility stock index or individual
utility stock; Ry;y1 is the risk-free rate of return or the yield on an index of pub-
lic utility bonds of a specified bond rating for the equity-to-debt premium; O’tz_H is
the conditional or predicted variance of the risk premium that is conditioned on past
information (y;—1); and &; is the error term that is conditional on ¥;_1.

The conditional distribution of the error term is specified as the non-unitary vari-
ance T-distribution due to the thick-tailed distribution of the risk premia data. If the
error distribution is thick-tailed, using an approximating distribution that accommo-
dates thick tails improves the efficiency of the estimates. The parameter, «, is the

return-to-risk coefficient as specified in Eq. 1 as:

_ voli[Mi41]

T TR M

corri[Miy1, Rit+1] ©)

Note that the coefficient will be positive if the conditional correlation between the
SDF and the asset return is negative, indicating that the stock is not a hedging asset.
Recall that the SDF is the ratio of intertemporal marginal utilities. Assuming a concave
utility function, an upward shock in the ratio implies falling consumption, therefore
an associated rise (positive correlation) in the return (R;) would offset the reduction
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in consumption, thereby causing the sign of « to be negative. The parameter, «, is also
the ratio of risk premium to variance, or, the Sharpe ratio.

The intercept in Eq. 2 is restricted to zero as specified by the general asset pricing
model specification. The restriction on the intercept equal to zero has been found to be
robust in producing consistently positive and significant relationships between equity
risk premia and risk in GARCH-M models. This is discussed in Lanne and Saikkonen
(2006) and Lanne and Luoto (2007). We have found the same results in our model-
ing in this paper, although we have excluded these results for brevity (available upon
request). Therefore we specify the prior assumption that the intercept or the “excess”
return, i.e., the return not associated with risk to be equal to zero and drop the intercept
from the model.

The consumption asset pricing model is estimated in the empirical section of the
paper and applied in the applications section of the paper. The model is tested to (1)
determine if equity-to-debt risk premium indices for utilities of differing risk specified
by differing bond ratings are validated by the asset pricing model and therefore have
some empirical support for risk premium prediction and application to utility cost of
capital estimation, (2) determine whether equity risk premia can be predicted and fit
the model and therefore be used to estimate the cost of common equity, (3) empirically
test the consumption asset pricing model, and (4) ascertain whether utility stocks are
assets that hedge shocks to the marginal utility of consumption.

If utility stocks are hedging assets then the cost of common equity should reflect a
downward adjustment to a specified risk-free rate to reflect investors’ preferences for
a hedge and the compensation that they are willing to pay for it.

3 Data and empirical results

We use portfolios as represented by public utility stock and bond indices to estimate
the conditional return-risk relationship for the equity-to-debt premium. The equity-
to-debt risk premium data employed for estimating Eq. 1 with the GARCH-M con-
ditional return-risk regressions are monthly total returns on the Standard and Poor’s
Public Utilities Stock Index (utility portfolio), and the monthly Moody’s Public Utility
Aa, A, and Baa yields for the debt cost. We also obtained equity risk premia for the
utility portfolio using the Fama-French specified risk-free rate of return, which is the
holding period return on a 1-month US Treasury Bill. The data range from January
1928 to December 2007 with 960 observations. The return-risk relationships for the
equity-to-debt premia are risk-differentiated by their own bond rating.

As a check, we also estimate Eq. 1 with the GARCH-M for large common stock
returns using the monthly Ibbotson Large Company Common Stocks Portfolio total
returns and the Ibbotson US Long-Term Government income returns as the risk-free
rate. Additionally, as another check, we do the same for the University of Chicago’s
Center for Research in Security Prices value-weighted stock index (CRSP) using the
Fama-French risk-free rate. This is the Fama-French specification of the market eq-
uity risk premium. The data range from January 1926 to December 2007 with 984
observations for the Large Company Common Stock estimation and the data ranges
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Table 1 Descriptive statistics: public utility and large company common stocks equity-to-debt and equity
risk premia

Utility bond rating Mean Std. Dev. Skewness Kurtosis JB
Aa 0.0037 0.0568 0.0744 10.07 2,001.2%%*
A 0.0035 0.0568 0.0632 10.06 1,991.8%#*
Baa 0.0031 0.0568 0.0375 10.02 1,973.6%#*
Ibbotson
Large common stocks 0.0054 0.0554 0.4300 12.84 3,954, 7%%*
CRSP value-weighted stock index 0.0062 0.0544 0.2309 10.92 2,519.1%%*

The public utility equity-to-debt risk premia monthly time series is from January 1928 to December 2007
with 960 observations. The equity risk premium monthly time series for the Large Common Stocks and the
CRSP index are January 1926 to December 2007 with 984 observations, and January 1926 to December
2007 with 984 observations, respectively. The public utility stocks equity-to-debt risk premia are calculated
as the total return on the S&P Public Utilities Index of stocks minus the Moody’s Public Utility Aa, A, and
Baa Indices yields to maturity. The Large Company Common Stock equity risk premia are the monthly
total returns on the Ibbotson Large Company Common Stocks Portfolio minus the Ibbotson Long-Term
US Government Bonds Portfolio income yield. The CRSP equity risk premia, or the Fama-French market
risk premia are the CRSP total returns on the value-weighted equity index minus the 1-month holding
period return on a 1 month Treasury Bill. The Jarque-Bera (JB) statistic is a goodness-of-fit measure of the
departure of the distribution of a data series from normality, based on the levels of skewness and excess
kurtosis. The JB statistic is X2 distributed with 2° of freedom. *** Significant at 0.01 level, one-tailed test

from January 1928 to January 2007 with 960 observations (same as the utilities) for
the CRSP estimation.

Table | displays the descriptive statistics for these data. We have estimated the
mean, standard deviation, skewness and kurtosis parameters, as well as the Jarque-
Bera (JB) statistic to test the distribution of the data. The means of the utility equity-
to-debt risk premia fall as the risk (bond rating) declines. This is consistent with the
notion that larger yields are subtracted from stock returns the lower the bond rating.
Intertemporally, there is an inverse relationship between risk premia and interest rates
(See Brigham et al. (1985) and Harris et al. (2003)). The mean for risk premia will
have a tendency to be larger during low interest rate periods.

Not surprisingly, large company common stocks have the highest mean risk premia
as the majority of these firms are not rate-of-return regulated firms with a ceiling on
their ROE’s close to their cost of capital. Interestingly, the standard deviations of the
utility stock returns are similar and slightly higher than large company common stocks.
Skewness coefficients are small and positive except for Ibbotson large company com-
mon stock returns and CRSP returns that have large positive skewness. This suggests
that large unregulated stocks have a tendency to have more and larger positive shocks
in returns than do utilities that are rate of return regulated. The kurtosis values show
that all of the risk premia are thick-tail distributed. This is also found in the significant
JB statistics that test the null hypothesis that the data are normally distributed. The null
hypothesis is rejected for all assets. The high kurtosis, low skewness, and significant
JB statistics show that the risk premia data are substantially thick-tailed, except for
non-utility stocks that are both skewed and thick-tailed. Therefore, robust estimation
methods are required to produce efficient regression estimates with non-normal data.
Additionally, although not shown but available upon request, the serial correlation and
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ARCH Lagrange Multiplier tests show that residuals from OLS regressions of risk pre-
mia on volatilities follow an ARCH process. Therefore, the GARCH-M method will
improve the efficiency of the estimates. We specify the regression error distribution
as a non-unitary variance T-distribution so that thick-tails could be accommodated in
the estimation and therefore produce increasingly efficient parameter estimates.

We used maximum likelihood estimation with the likelihood function specified
with the non-unitary-variance T-distribution as the approximating distribution of the
residuals to accommodate the thick-tailed nature of the error distribution. The equa-
tions are estimated as a system using the Marquardt iterative optimization algorithm.

The chosen software for estimating the model was EViews© version 6.0 (2007).

Table 2 shows the GARCH-M estimations for the consumption asset pricing Eq. 1.
We have estimated Eq. | for the utility equity risk premia using the Fama-French
risk-free rate in addition to the equity-to-debt risk premia risk-differentiated by bond
ratings and the two measures of the market equity risk premium. The chosen mea-
sure of volatility is the variance of risk premium (in contrast to other such measures
such as the standard deviation or the log of variance. Although these results are not
shown for brevity, they are robust to these other measures of volatility). The slope,
which is the predicted return-to-predicted risk coefficient and Sharpe ratio, is positive
and significant at the 99% level for all assets except the utility stock returns with
Baa bonds, which is significant at the 95% level. Given that all slopes are positive,
public utility stocks are not found to hedge shocks to the marginal utility of con-
sumption. Note that the reward-to-risk slope rises as bond rating rises. This sug-
gests that lower risk utility stocks provide a higher incremental risk-premium for an
increase in conditional volatility. This is consistent with other studies that find that
lower risk assets, such as shorter maturity bonds, have higher Sharpe Ratios than long-
term bonds and stocks. See Pilotte and Sterbenz (2006) and Michelfelder and Pilotte
(2011).

The variance equation shows that all GARCH coefficients (8’s) are significant at
the 1% level and the sums of B; and B, are close to, but less than 1.0, indicating
that the residuals of the risk premium equation follow a GARCH process and that
the persistence of a volatility shock on returns and stock prices for utility stocks is
temporary. The estimates of the non-unitary variance T-distribution degrees of free-
dom parameter are low and statistically significant, indicating that the residuals are
well approximated by the T. Similar values for the log-likelihood functions (Log-L)
show that each of the regressions has a similar goodness-of-fit. Chi-squared distributed
likelihood ratio tests (not shown but available upon request) that compare the good-
ness of fit among the T and normal specifications of the likelihood function of the
GARCH-M regressions show that the T has a significantly better fit than the normal
distribution.

The GARCH-M results for the large company common stocks portfolio are sim-
ilar to those of the utility stocks. Not surprisingly, large company common stocks
do not hedge shocks to the marginal utility of consumption and volatility shocks
temporarily affect their valuations. The exception is that the return-risk slope is sub-
stantially higher than utility stock slopes. This is partially due to the risk-free nature
of the risk-free rates used with the non-utility equity risk premia compared to the
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Table 2 Estimation of return-risk relation: public utility and large company common stocks

Utility bond rating o Bo Bi B2 Log-L T dist. D.F.
Aa 1.5183%**  (0.0000%* 0.8791%**  0.1031**%*  1,604.4 9.9254 %%
(0.5308) (0.0000) (0.0230) (0.0219) (3.0272)
A 1.4536%**  (0.0000%* 0.8790%**  (0.1033***  1,605.0 9.9381%##*
(0.5308) (0.0000) (0.0230) (0.0220) (3.0408)
Baa 1.3318%* 0.0000%* 0.8789***  (0.1040%**  1,605.2 10.0%%%*
(0.5303) (0.0000) (0.0229) (0.0220) (3.0540)
Fama-French R ¢ 2.1428%**  (0.0000%** 0.8811%**  (0.0979**%* 1,601.0 9.8773%%%*
(0.5318) (0.0000) (0.0232) (0.0212) (2.9700)
Ibbotson
Large company 2.7753%*%% 0.0001#**  0.8381***  0.1186%**  1,620.8 8.8457%**
common (0.5513) (0.0000) (0.0269) (0.0332) (2.1613)
stocks
CRSP 3.3873%*%%  (0.0001***  0.8330***  0.1149*%** 1,598.9 8.8571##:*
value-weighted (0.5673) (0.0000) (0.0270) (0.0358) (1.9505)

stock index

The results below are the GARCH-in-Mean regressions for the risk premium (R;41 — Ry;y1) on

the conditional variance of the risk premium (UIQ_H) in the mean equation. The intercept in the
mean equation is restricted to be equal to zero. The public utility equity-to-debt risk premia monthly
time series is from January 1928 to December 2007 with 960 observations. The equity risk pre-
mium monthly time series for the Large Company Common Stocks and the CRSP index are Jan-
uary 1926 to December 2007 with 984 observations, and January 1926 to December 2007 with
984 observations, respectively. The public utility stocks equity-to-debt risk premia are calculated as
the total return on the S&P Public Utilities Index of stocks minus the Moody’s Public Utility Aa,
A, and Baa Indices yields to maturity. The Large Company Common Stock equity risk premia
are the monthly total returns on the Ibbotson Large Company Common Stocks Portfolio minus the
Ibbotson Long-Term US Government Bonds Portfolio income yield. The CRSP equity risk premia, or
the Fama-French market risk premia are the CRSP total returns on the value-weighted equity index minus

the 1-month holding period return on a 1 month Treasury Bill. The estimated model is:
Lt [My41]
Ri11—R =ao? | + 841 where o = — 2Tl
t+1 fit+1 1+1 t+1 Et[MH-]]
2 2 2
Ot = Po +Br07 4 Pogr + i1 . N N
The conditional distribution of the error term is the non-unitary variance T-distribution to accommodate the
kurtosis of the risk premia and error term. Standard errors are in parentheses. ***, ** * denote significance

at the 0.01, 0.05, and 0.10 levels, respectively for two-tail tests

corri[My41, Ri 1411

utility bond yields that reflect risk. The utility stocks slope value of 2.1428 using
the Fama-French risk-free rate is closer to the higher CRSP value of 3.3873 that
is also based on the Fama-French risk-free rate. This is inconsistent with previous
results herein and in other papers that find that Sharpe Ratios are lower for higher risk
assets unless this finding can be interpreted as utility stocks having more risk than
non-regulated stocks. The standard deviations on Table 1 suggest that utility stock
return volatilities are as high as the stock returns of non-regulated firms. However,
similar model estimates of portfolios of common stocks yield unstable results, such
as negative as well as positive return-risk slopes when the intercept is not restricted
to zero. See Campbell (1987), Glosten et al. (1993), Harvey (2001), and Whitelaw
(1994).
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Stock market results are highly sensitive to empirical model specification. Many
studies do not consider the impact of a zero-intercept prior restriction on the stability
of their results. This simple innovation has led to more consistent results in modeling
stock market risk-return relationships, and therefore we have included it in this paper.

The estimation of the consumption asset pricing model for utility stock equity-
debt risk premia shows that the use of bond-rating risk-differentiated risk premia are
validated as their risk-return relationships are well-fitted by theoretical and empirical
models of risk and return. Therefore, these data impound good representations of the
risk and reward relationship.

One concern is the intertemporal stability of the alphas. Figure 1 plots the utility
stock portfolio alpha (using the Fama-French Ry to calculate the premium) and its
standard error for 240 month rolling regressions of the model estimated with GARCH-
M in the same manner as described above to review the intertemporal stability of the
alpha. A 20-year period was used for each estimation to trade off timeliness with
sufficient observation of up and down stock market regimes and business cycles. This
resulted in 720 estimated alphas from 1947 to 2007. The results show that the utility
alpha is stable to the extent that the algebraic sign is always positive and generally
significant, therefore the nature of utility stocks are assets that are not and have never
been hedges during the second half of the twentieth century up to the present. The
value of the alpha does change substantially. The mean of the alpha is 4.40 with arange
from —0.11 (insignificantly different from 0) to 11.66. As a comparison, the alpha
for the CRSP value-weighted stock index was also estimated with rolling regressions
in the same manner and for the same time period. Figure 2 is a plot of the CRSP
alpha and standard error. Note that the general stock market alpha is similar to that of
utility stocks. They are all positive and almost all statistically significant and follow
a strikingly similar cycle. Figure 3 plots both the utility and stock market alphas and
demonstrates the similarity. The correlation coefficient between the utility and stock
market alphas is 0.88. Recalling that the alpha is a Sharpe Ratio, we see that return to
risk ratio does change substantially. This is consistent with the results in Pilotte and
Sterbenz (2006).

One other interesting observation is that the standard errors of the alphas are highly
stable over the study period and are very similar in magnitude regardless of the size of
the corresponding alpha. Whereas the alpha follows a cyclical pattern, the volatility
in alpha is highly stationary around a constant, long-run mean.

The GARCH-M model estimations of the consumption asset pricing model were
specified with variance as the measure of volatility. We also performed the same model
estimations with alternative specifications of volatility such as the standard deviation
and the log of variance and the results were not sensitive to this specification.

4 Application
We apply the model in this section to compare the cost of common equity capital esti-

mates with the DCF and CAPM models. Using EViews© Version 6.0, we estimated
the model coefficients (&, 8s) over rolling 24 month periods ending December 2008.
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Rolling 240 Month Utility Stock Alphas 1947 — 2007
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Fig. 1 Rolling 240 month utility stock alphas 1947-2007

Rolling 240 Month CRSP Value-Weighted Alphas 1947-2007

12
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—— CRSP Market Alpha
----- CRSP Market Alpha Standard Error

Fig. 2 Rolling 240 month CRSP value-weighted alphas 1947-2007

We repeated the estimation over 5, 10, 15, 20 and 79 year periods.3 Predicted monthly

variances (012“) were generated from these estimations to produce predicted risk pre-
3 ”»

miums that were calculated by multiplying the predicted variance by the “o” slope

3 We did not include the results of the 10 and 15 year estimations to abbreviate the amount of empirical
results presented since they added no material insights beyond those already presented.
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Rolling 240 Month CRSP and Utility Alphas 1947-2007
12

10

45 50 55 60 65 70 75 80 85 90 95 00 05

----- CRSP Market Alpha

Fig. 3 Rolling 240 month CRSP and utility alphas 1947-2007

Table 3 Estimates of expected risk premia

Mean (%) Range (%) Standard deviation (%)
Average Spot Average Spot Average Spot
Ibbotson Associates data
79-years 9.59 5.76 8.74-9.96 2.62-22.60 0.32 5.24
20-years 6.77 6.94 4.99-8.50 2.24-28.95 0.95 6.88
S-years 4.20 10.25 —98.49-11.62 —100.00-39.65 22.00 26.61
S&P Utility Index
79-years 5.28 2.90 4.30-5.28 1.65-8.15 0.32 1.60
20-years 3.93 3.51 2.78-5.03 2.18-6.88 0.57 1.11
5-years 31.82 326.63 7.77-156.97  6.12-6465.74 31.47 1283.51

coefficient. To test the stability of the predicted risk premia over time, the predicted
risk premia were calculated using either the predicted variance over each entire time
period or the last monthly (spot) predicted variance. Table 3 presents the mean pre-
dicted risk premia, the range of predicted premia and the standard deviations for each
time period. Itis clear from the results that the risk premia are more stable over the roll-
ing 24 month period when calculated using the average predicted variance compared
with using the spot variance. Secondly, the 20 and 79 year means are substantially
more stable and reasonable in magnitude than the 5 year means.

Next, given the lessons from the analyses above, we apply the model to mechani-
cally* estimate the cost of common equity for 8 utility companies using the model and

4 The term “mechanically” in this context means that the resulting values have been developed in a consis-
tent manner with the same inputs across all utility stocks but no subjective judgment was used to develop
final values for each specific utility stock application.
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the DCF and CAPM as comparisons. We also calculated the realized market return
for comparison. Two publicly-traded electric, electric and gas combination, gas, and
water utilities respectively were chosen for the application. The Gordon (1974) DCF
and CAPM models are used in many utility regulatory jurisdictions in the US.

The DCF was applied using a dividend yield, Dg/ Py, derived by dividing the year-
end indicated dividend per share (Dg) by the year-end spot market price (Py). The
dividend yield is grown by the year-end I/B/E/S five year projected earnings per share
growth rate (g) to derive Do(1 + g)/ Po. The one-year predicted dividend yield is then
added to the I/B/E/S five-year projected EPS growth rate to obtain the DCF estimate
of the cost of common equity capital, k. This study was conducted for the 5 years
ending 2008.

The CAPM was applied by multiplying the Value Line beta (f) available at year-
end for each company by the long-term historic arithmetic mean market risk premium
(Rnm — Ry). Ry — Ry is derived as the spread of the total return of large company
common stocks over the income return on long-term government bonds from the Ib-
botson SBBI 2009 Valuation Yearbook. The resulting company-specific market equity
risk premium is then added to a projected consensus estimate of the yield on 30-year
U.S. Treasury rate provided by Blue Chip Financial Forecasts as the risk-free rate (R )
to obtain the CAPM result. This study was also conducted over the 5 years ending
2008.

Figures 4—11 show the histograms of the cost of common equity capital estimations
for each of the eight public utility stocks and the realized market returns in the forth-
coming year. The consumption asset pricing model appears to track more consistently
with the CAPM than with the DCF which seems to produce generally lower values
than the other methods. The consumption asset pricing model results are similar to
the CAPM. The model and the CAPM compete as the best predictor of the rate of
return on the book value of common equity (not shown but available upon request),
but none of the expected returns were good predictors of market returns. That does
not infer that they were not good predictors of expected market returns. These results
are an initial indicator that the consumption asset pricing model provides reasonable
and stable results. This paper does not suggest at this early juncture that the consump-
tion asset pricing model is superior to the CAPM or DCF, although it is based on far
less restrictive assumptions than these other models. For example, both the DCF and
CAPM assume that markets are efficient. Many assume that the DCF requires that the
market-to-book ratio to always equal one, whereas the long-term value for the Stan-
dard and Poor’s 500 is equal to 2.34. The CAPM assumes that investors demand higher
returns for higher volatility and that the minimum required return is the risk-free rate,
whereas the consumption asset pricing model allows for investors to require returns
less than the risk-free rate for stocks that may have relatively higher volatility but are
hedging assets that have desirable return fluctuation patterns that offset downturns in
the business cycle. Unlike the CAPM, the model prices the risk to which investors are
actually exposed, whether it’s systematic risk or not. Some investors are diversified
and some are not; the model prices whatever risk to which the aggregate of investors
of the specific stock is exposed.

We find that the consumption asset pricing model should be used in combination
with other cost of common equity pricing models as additional information in the devel-
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Cost of Common Equity Results for Edison International Compared to Market Return*
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Cost of Common Equity Results for Southern Company Compared to Market Return*
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Cost of Common Equity Results for Consolidated Edison Compared to Market Return*
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Cost of Common Equity Results for PG&E Corp Compared to Market Return*
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Figs. 4-11 Comparison of the cost of common equity estimates and market

opment of a cost of common equity capital recommendation. Practitioners may find
the modeling methods and the use of relatively advanced econometric methods rather
cumbersome. The software for performing these estimations is readily available from

EViews© and SAS©; two commonly available software packages at utilities, consult-
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Cost of Common Equity Results for National Fuel Gas Co. Compared to
Market Return*
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Cost of Common Equity Results for California Water Service Group Compared to
Market Return *
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Figs. 4-11 continued
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ing firms and financial firms. Recent Ph.D. and M.S. holding members of research
departments of investment and consulting firms have ready access to the model and
methods discussed in this paper, although it will require years for these tools, like any
“new” technology, to diffuse into standard use. Another problem is that the model
requires a substantial time series history on stock returns data to develop stable esti-
mates of risk premia This is problematic especially for the electric and gas utility
industries that have consolidated with many mergers in the recent past. This problem
can be addressed by developing and predicting the value-weighted risk premium of a
portfolio of similar stocks such as electric utilities that have nuclear generating assets.
The specific stock in question would be included in the returns index with a weight
based on market capitalization that would go to 0 when the stock price history is no
longer existent reaching back into the past.

5 Conclusion

The purpose of this paper is to introduce, test empirically and apply a general con-
sumption based asset pricing model that is based on a minimum of assumptions and
restrictions that can be used to predict the risk premium to be applied in estimating
the cost of common equity for public utilities in regulatory proceedings. The results
support the simple consumption-based asset pricing model that predicts the ex ante
risk premium with a conditionally predicted volatility in risk premium. The estimates
of the cost of common equity from the consumption asset pricing model compare well
with rates of return on the book value of common equity and with the CAPM, although
both the model and the CAPM results are substantially higher than the DCF. This is
quite common in the practice of the cost of common equity in the utility industry. The
results of the model are stable and consistent over time. Therefore the model should be
considered as it provides additional evidence on the cost of common equity in general
and specifically in public utility regulatory proceedings. Secondly, the use of bond-
rated yields to predict risk differentiated equity-to-debt risk premia is supported by the
empirical evidence and therefore should be applied in estimating the cost of common
equity. Finally, the robust empirical evidence on the positive risk-return relationship
also shows that utility stocks are not a consumption hedge and are not good hedging
securities against contractions in the economy. The model and estimation methodology
presented in this paper provide a relatively simple tool to determine whether any asset
is a hedge to adverse changes in the business cycle through the level of consumption
in the economy.
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Comparative Evaluation of the
Predictive Risk Premium Model],
‘the Discounted Cash Flow
Model and the Capital Asset
Pricing Model for Estimating the
Cost of Common Equity

The regulatory process for setting a utility’s allowed rate
of return on common equity has generally relied upon the
Gordon Discounted Cash Flow Model and Capital Asset
Pricing Model. The Predictive Risk Premium Model,
introduced a year ago, resolves several of the widely
known problems with these models. Further testing since
its introduction a year ago suggests that it produces stable
results which are consistent over time.

Richard A. Michelfelder, Pauline M. Ahern, Dylan W. D’ Ascendis
and Frank ]. Hanley

I. Introduction reregulation of the electric utility
industry and putting the planning
of generation assets, whether

renewable or not, back in the

The lead article in the July 2008
issue of this Journal, “Integrating

Renewables into the US Grid: Is it
Sustainable,” by Professors Peter
Mark Jansson and Richard A.
Michelfelder,! called for the

hands of the experts and those
ultimately responsible for

reliability, the electric utilities.
During the last 10 years or so,
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states have been backpedaling on
deregulation and therefore
methods for estimating the cost of
common equity and the allowed
rate of return have generated new
interest as regulating rate of
return is not going away as once
thought.

he regulatory process for

setting a public utility’s
allowed rate of return on common
equity has generally relied upon
the familiar Gordon Discounted
Cash Flow Model (DCF) and /
Capital Asset Pricing Model
(CAPM). Despite the widely
known problems with these
models, there has been little
initiative to adopt more recently
developed asset pricing models
with fewer limiting assumptions
and requiring less subjective
judgment than these traditional
models. In December 2011, the
article “New Approach to
Estimating the Cost of Common
Equity Capital for Public
Utilities,”* published in The
Journal of Regulatory Economics,
introduced the Predictive Risk
Premium Model (PRPM). The
PRPM trademark refers to a
general, yet simple, consumption-
based asset pricing model of the
risk/return relationship for
common stocks which can be used
to estimate the cost rate of common
equity (ROE). The stability and
consistency of the results of PRPM
and the ex ante, i.e., expectational,
nature of those results indicate that
the model should be used to
provide additional input into the
process of determining an allowed
rate of return on common equity
for public utilities.

ince publication, more

exhaustive empirical testing
of the PRPM was conducted for
the four utility industry groups
which comprise the AUS Utility
Reports® universe of publicly
traded utilities: an electric utility
group; a combination electric and
natural gas distribution utility
group; a natural gas distribution
utility group, and a water utility
group. The empirical testing
confirms the conclusion of the

Despite the widely known
problems with these
models, there has been
little initiative to adopt
more recently developed
asset pricing models with
fewer limiting
assumptions and requiring
less subjective judgment.

original Journal of Regulatory
Economics article: the PRPM
produces stable results which are
consistent over time.

II. Development of the
PRPM

The cost rate of common equity
is not directly observable in the
capital markets and must be
inferred using various financial
models. The most commonly
used cost of common equity
models in the regulatory arena are
the aforementioned DCF and the
CAPM. Since these models are
based upon many restrictive

Workpaper 05
Page 2 of 6

assumptions, they involve a O
significant amount of analyst
subjectivity in their application, &I
resulting in much debate over thq3y
application and results of these E
models. O

The empirical approach to the
PRPM is based upon the work of
Robert F. Engle, Ph.D.,* who
shared the Nobel Prize in o
Economics in 2003 “for methodso
of analyzing economic time series::
with time-varying volatility
(ARCH),”® with “ARCH”
standing for autoregressive
conditional heteroskedasticity. In
other words, volatility (variance)
changes over time and is related
to itself from one period to the
next, especially in financial
markets. Engle discovered that
the volatility (usually measured
by variance) in prices and returns
clusters over time. Therefore,
volatility is highly predictable
and can be used to predict future
levels of risk. The theoretical asset
pricing model was recently
developed in the Journal of
Economics and Business in
December 2011 by Rutgers
University professors Richard
Michelfelder and Eugene Pilotte.®

In this study, the PRPM
estimates the risk/return
relationship directly using the
outcomes of investors’ historical
pricing decisions and actual long-
term U.S. Treasury security
yields, with the predicted equity
risk premium generated by the
prediction of volatility, i.e., the
risk, based upon the volatility of
past equity risk premiums for the
AUS Utility Reports universe of
companies.
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II1. Estimation Method

The statistical details of the
estimation method of the PRPM
can be found in the original article
in the Journal of Regulatory
Economics, “‘New Approach to
Estimating the Cost of Common
Equity Capital for Public
Utilities.”” Essentially, there are
two steps to the application of the
PRPM. First, predicted volatility,
ie,, risk, is derived based upon
previous volatility plus previous
prediction error, because
volatility is highly predictable
and correlated over time. Second,
the predicted volatility can then
be used to generate the predicted
equity risk premium (ERP) by
multiplying it by the GARCH
coefficient, i.e., the slope of the
predicted volatility. A risk-free
rate is then added to the ERP to
estimate the ROE, i.e., the market
based cost of common equity.

IV. Application of the
PRPM to Publicly Traded
Utility Companies

The PRPM was applied to the
companjes comprising the AUS
Utility Reports’ utility industry
groups: the electric, combination
electric and natural gas
distribution, natural gas
distribution, and water groups.
The PRPM variances were
calculated monthly for each
individual utility beginning with
the first available monthly data
included for each individual
utility in the University of

Chicago Booth School of Business’
| B

Center for Research in Security
Prices (CRSP) and corresponding
monthly long-term U.S. Treasury
bond yields from Morningstar’s
Ibbotson SBBI — 2012 Valuation
Yearbook — Market Results for
Stocks, Bonds, Bills and Inflation —
1926-2011 (SBBI) through
72-month ending periods, i.e.,
January 2006 through December
2011.
U sing EViews Version 7.2,
the PRPM coefficients and

 predicted monthly variances

were estimated as described in the
JRE article for each time series of
equity risk premiums. Consistent
with the conclusion drawn in the
JRE article, the predicted equity
risk premiums were calculated
using the averaged predicted
volatilities (variances) over the
entire time period for which CRSP
data were available for each
utility, multiplied by the GARCH,
or slope, coefficient generated
through EViews for each time
series. To calculate the PRPM cost

18.00%

Workpaper 05
Page 3 of 6

rate of common equity for each
utility, the average predicted
utility specific equity risk
premium through each month
ending from January 2006
through December 2011 was then
added to the projected consensus
forecast of the expected yields on
30-year U.S. Treasury bonds for
the next six quarters by the
reporting economists in the
concurrent Blue Chip Financial
Forecasts (Blue Chip).

The DCF was applied in a
simple manner, using a dividend
yield, Dy/Py, derived by dividing
the month-end indicated
dividend per share (Dy) by the
month-end closing market price
(Py) for each utility. The dividend
yield was then grown by the
month-end I/B/E/S consensus
five-year projected earnings per
share (EPS) growth rate (g) to
derive (Dg (1 + g)/Pp). The one-
month predicted dividend yield
was then added to the concurrent
month’s I/B/E/S consensus
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Figure 1: Indicated Return on Common Equity Based upon the PRPM for the AUS Utility

Reports Companies
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five-year average projected EPS
growth rate to obtain the DCF
estimate of the cost of common
equity capital, k. The DCF
estimates were also calculated for
each month from January 2006
through December 2011.

he CAPM was applied by

multiplying Value Line
Inc.’s beta (B),” for each utility, by
the long-term historical
arithmetic mean market equity
risk premium (R,, — Ry through
the previous year. (R,, — R) was
derived as the spread of the total
return of large company common
stocks over the income return on
long-term government bonds
from the annual SBBI Valuation
Yearbooks for the years ending
2005 through 2010. The resulting
utility-specific equity risk
premium was then added to the
same projected consensus forecast
of the expected yields on 30-year
U.S. Treasury bonds for the next
six quarters by the reporting
economists in the concurrent Blue
Chip discussed above, to obtain
the CAPM estimate of the cost of
common equity capital, k. The
CAPM estimates were also
calculated for each month from
January 2006 through December
2011.

inally, the results for each of

the models, the PRPM, DCF,
and CAPM, were averaged for
each utility group.® Figure 1
presents the average PRPM
results for each of the AUS Utility
Reports utility groups for each
month from January 2006 through
December 2011. '

Figure 1 shows that indicated

ROEs derived from the PRPM
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Figure 2: Indicated Return on Common Equity Based upon the PRPM, CAPM and DCF
Methodologies for the AUS Utility Reports Electric Companies

were stable for all utility groups
until the global financial crisis of
2008-2009. During 2008 and 2009,
the PRPM-derived ROEs decline,
which in the authors’ opinion,
was a result of a “flight to quality”
by investors, i.e., the willingness
of an investor to accept a lower,
but more certain, return during
financial downturns. Figure 1 also
indicates that the PRPM-derived
ROEs for the electric, combination

electric and natural gas
distribution, and natural gas
distribution utility groups follow
a nearly identical pattern
throughout the 72-month period,
with the water utility group
following a similar, but more
volatile pattern.

Figures 2-5 present a
comparison of the average PRPM,
DCF, and CAPM cost of common
equity estimates for each AUS
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Figure 3: Indicated Return on Common Equity Based upon the PRPM, CAPM, and DCF
Methodologies for the AUS Utility Reports Combination Companies
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Figure 4: Indicated Return on Common Equity Based upon the PRPM, CAPM and DCF
Methodologies for the AUS Utility Reports Gas Companies
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Utility Reports utility industry
group, i.e., the electric utility
group; the combination electric
and natural gas distribution
utility group; the natural gas
distribution utility group; and,
the water utility group for each
month from January 2006 through

December 2011.
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Figure 5: Indicated Return on Common Equity Based upon the PRPM, CAPM and DCF
Methodologies for the AUS Utility Reports Water Companies

Figures 2-5 clearly show that,
for the most part, the PRPM
produces a higher average
indicated ROE than both the DCF
and CAPM. This is due to the fact
that the PRPM prices all of the risk
that investors actually face
collectively. In contrast, the
CAPM prices systematic risk (that
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investors face only if they have a
perfectly diversified portfolio,
which does not exist) and the DCF
uses accounting-based, not
market-based, I/B/E/S
consensus five-year projected EPS
growth rates.

V. Conclusion

In the authors’ opinion, the
PRPM benefits ratemaking with
an additional model to estimate
ROE. To that end, the authors
have been including the
PRPM in their rate-of-return
testimonies and the model has
been presented publicly in several
venues.’

I ts results are stable and
consistent over time. It is not
based upon restrictive
assumptions, as are the DCF and
CAPM. The PRPM is also not
based upon an estimate of investor
behavior, but rather, upon a
statistical analysis of actual
investor behavior by evaluating
the results of that behavior, i.e.,
the volatility (variance) of
historical equity risk premiums.
In contrast, subjective decisions
surround the choice of the inputs
to both the DCF and CAPM, from
the choice of the time period over
which to measure the dividend
yield for the DCEF, the choice of the
DCF growth rate (e.g., historical
or projected, earnings per share or
dividends per share, and the like),
to the selection of the appropriate
beta (e.g., adjusted or
unadjusted), market equity risk
premium (e.g., historical or
projected) and the appropriate
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risk-free rate (e.g., historical or
projected and/or long vs. short
term) for the CAPM. In addition,
as previously discussed, the
CAPM exclusively prices
systematic risk. In contrast, the
PRPM prices all of the risk
actually faced collectively by
investors, because the model does
not assume that investors’
portfolios are perfectly diversified
containing no unsystematic risk.
n addition, the inputs to the
PRPM are widely available.
The GARCH coefficient is
calculated with the relatively
inexpensive EViews, or other
statistical, software, based upon
the realized ERP, i.e., total returns
minus the risk-free rate. The only
subjective decisions to be made
when applying the PRPM relate to
which risk-free rate to use, e.g.,
long-term or short-term, and over
what time period to estimate the
PRPM-derived ROEs.
F or all of these reasons, the
authors conclude that the
PRPM should be considered as
appropriate additional evidence

to measure the cost of common
equity in regulatory rate setting
for public utilities.=
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GARCH 101: The Use of
ARCH/GARCH Models in Applied
Econometrics

Robert Engle

he great workhorse of applied econometrics is the least squares model.

This is a natural choice, because applied econometricians are typically

called upon to determine how much one variable will change in response
to a change in some other variable. Increasingly however, econometricians are
being asked to forecast and analyze the size of the errors of the model. In this case,
the questions are about volatility, and the standard tools have become the ARCH/
GARCH models.

The basic version of the least squares model assumes that the expected value
of all error terms, when squared, is the same at any given point. This assumption is
called homoskedasticity, and it is this assumption that is the focus of ARCH/
GARCH models. Data in which the variances of the error terms are not equal, in
which the error terms may reasonably be expected to be larger for some points or
ranges of the data than for others, are said to suffer from heteroskedasticity. The
standard warning is that in the presence of heteroskedasticity, the regression
coefficients for an ordinary least squares regression are still unbiased, but the
standard errors and confidence intervals estimated by conventional procedures will
be too narrow, giving a false sense of precision. Instead of considering this as a
problem to be corrected, ARCH and GARCH models treat heteroskedasticity as a
variance to be modeled. As a result, not only are the deficiencies of least squares
corrected, but a prediction is computed for the variance of each error term. This
prediction turns out often to be of interest, particularly in applications in finance.

The warnings about heteroskedasticity have usually been applied only to
cross-section models, not to time series models. For example, if one looked at the

m Robert Engle is the Michael Armellino Professor of Finance, Stern School of Business, New
York University, New York, New York, and Chancellor’s Associates Professor of Economics,
University of California at San Diego, La Jolla, California.
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cross-section relationship between income and consumption in household data,
one might expect to find that the consumption of low-income households is more
closely tied to income than that of high-income households, because the dollars of
savings or deficit by poor households are likely to be much smaller in absolute value
than high income households. In a cross-section regression of household consump-
tion on income, the error terms seem likely to be systematically larger in absolute
value for high-income than for low-income households, and the assumption of
homoskedasticity seems implausible. In contrast, if one looked at an aggregate time
series consumption function, comparing national income to consumption, it seems
more plausible to assume that the variance of the error terms doesn’t change much
over time.

A recent development in estimation of standard errors, known as “robust
standard errors,” has also reduced the concern over heteroskedasticity. If the
sample size is large, then robust standard errors give quite a good estimate of
standard errors even with heteroskedasticity. If the sample is small, the need for a
heteroskedasticity correction that does not affect the coefficients, and only asymp-
totically corrects the standard errors, can be debated.

However, sometimes the natural question facing the applied econometrician is
the accuracy of the predictions of the model. In this case, the key issue is the
variance of the error terms and what makes them large. This question often arises
in financial applications where the dependent variable is the return on an asset or
portfolio and the variance of the return represents the risk level of those returns.
These are time series applications, but it is nonetheless likely that heteroskedasticity
is an issue. Even a cursory look at financial data suggests that some time periods are
riskier than others; that is, the expected value of the magnitude of error terms at
some times is greater than at others. Moreover, these risky times are not scattered
randomly across quarterly or annual data. Instead, there is a degree of autocorre-
lation in the riskiness of financial returns. Financial analysts, looking at plots of
daily returns such as in Figure 1, notice that the amplitude of the returns varies over
time and describe this as “volatility clustering.” The ARCH and GARCH models,
which stand for autoregressive conditional heteroskedasticity and generalized autore-
gressive conditional heteroskedasticity, are designed to deal with just this set of
issues. They have become widespread tools for dealing with time series heteroske-
dastic models. The goal of such models is to provide a volatility measure—like a
standard deviation—that can be used in financial decisions concerning risk analy-
sis, portfolio selection and derivative pricing.

ARCH/GARCH Models

Because this paper will focus on financial applications, we will use financial
notation. Let the dependent variable be labeled r,, which could be the return on an
asset or portfolio. The mean value m and the variance % will be defined relative to
a past information set. Then, the return r in the present will be equal to the mean
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Figure 1
Nasdaq, Dow Jones and Bond Returns
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value of r (that is, the expected value of r based on past information) plus the
standard deviation of r (that is, the square root of the variance) times the error
term for the present period.

The econometric challenge is to specify how the information is used to forecast
the mean and variance of the return, conditional on the past information. While
many specifications have been considered for the mean return and have been used
in efforts to forecast future returns, virtually no methods were available for the
variance before the introduction of ARCH models. The primary descriptive tool was
the rolling standard deviation. This is the standard deviation calculated using a
fixed number of the most recent observations. For example, this could be calcu-
lated every day using the most recent month (22 business days) of data. It is
convenient to think of this formulation as the first ARCH model; it assumes that the
variance of tomorrow’s return is an equally weighted average of the squared
residuals from the last 22 days. The assumption of equal weights seems unattractive,
as one would think that the more recent events would be more relevant and
therefore should have higher weights. Furthermore the assumption of zero weights
for observations more than one month old is also unattractive. The ARCH model
proposed by Engle (1982) let these weights be parameters to be estimated. Thus,
the model allowed the data to determine the best weights to use in forecasting the
variance.

A useful generalization of this model is the GARCH parameterization intro-
duced by Bollerslev (1986). This model is also a weighted average of past squared
residuals, but it has declining weights that never go completely to zero. It gives
parsimonious models that are easy to estimate and, even in its simplest form, has
proven surprisingly successful in predicting conditional variances. The most widely
used GARCH specification asserts that the best predictor of the variance in the next
period is a weighted average of the long-run average variance, the variance
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predicted for this period, and the new information in this period that is captured
by the most recent squared residual. Such an updating rule is a simple description
of adaptive or learning behavior and can be thought of as Bayesian updating.

Consider the trader who knows that the long-run average daily standard
deviation of the Standard and Poor’s 500 is 1 percent, that the forecast he made
yesterday was 2 percent and the unexpected return observed today is 3 percent.
Obviously, this is a high volatility period, and today is especially volatile, which
suggests that the forecast for tomorrow could be even higher. However, the fact
that the long-term average is only 1 percent might lead the forecaster to lower the
forecast. The best strategy depends upon the dependence between days. If these
three numbers are each squared and weighted equally, then the new forecast would
be 2.16 = V(1 + 4 + 9)/3. However, rather than weighting these equally, it is
generally found for daily data that weights such as those in the em-
pirical example of (.02, .9, .08) are much more accurate. Hence the forecast is
2.08 = V.02*1 + .9%4 + .08%9.

To be precise, we can use %, to define the variance of the residuals of a
regression v, = m, + V'h,g . In this definition, the variance of & is one. The GARCH
model for variance looks like this:

iy = o+ alr,— m)?+ Bh,= o + ah,e? + Bh,.

The econometrician must estimate the constants o, «, 3; updating simply requires
knowing the previous forecast # and residual. The weights are (1 — « — B, B, @),
and the long-run average variance is Vw/(1 — a — ). It should be noted that this
only works if @ + B < 1, and it only really makes sense if the weights are positive,
requiring a > 0, > 0, w > 0.

The GARCH model that has been described is typically called the GARCH(1,1)
model. The (1,1) in parentheses is a standard notation in which the first number
refers to how many autoregressive lags, or ARCH terms, appear in the equation,
while the second number refers to how many moving average lags are specified,
which here is often called the number of GARCH terms. Sometimes models with
more than one lag are needed to find good variance forecasts.

Although this model is directly set up to forecast for just one period, it turns
out that based on the one-period forecast, a two-period forecast can be made.
Ultimately, by repeating this step, long-horizon forecasts can be constructed. For
the GARCH(1,1), the two-step forecast is a little closer to the long-run average
variance than is the one-step forecast, and, ultimately, the distant-horizon forecast
is the same for all time periods as long as a + B < 1. This is just the unconditional
variance. Thus, the GARCH models are mean reverting and conditionally het-
eroskedastic, but have a constant unconditional variance.

I turn now to the question of how the econometrician can possibly estimate an
equation like the GARCH(1,1) when the only variable on which there are data is r,.
The simple answer is to use maximum likelihood by substituting %, for o® in the
normal likelihood and then maximizing with respect to the parameters. An even
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simpler answer is to use software such as EViews, SAS, GAUSS, TSP, Matlab, RATS
and many others where there exist already packaged programs to do this.

But the process is not really mysterious. For any set of parameters w, a, 8 and
a starting estimate for the variance of the first observation, which is often taken to
be the observed variance of the residuals, it is easy to calculate the variance forecast
for the second observation. The GARCH updating formula takes the weighted
average of the unconditional variance, the squared residual for the first observation
and the starting variance and estimates the variance of the second observation. This
is input into the forecast of the third variance, and so forth. Eventually, an entire
time series of variance forecasts is constructed. Ideally, this series is large when the
residuals are large and small when they are small. The likelihood function provides
a systematic way to adjust the parameters w, a, (8 to give the best fit.

Of course, it is entirely possible that the true variance process is different from
the one specified by the econometrician. In order to detect this, a variety of
diagnostic tests are available. The simplest is to construct the series of {¢,}, which
are supposed to have constant mean and variance if the model is correctly specified.
Various tests such as tests for autocorrelation in the squares are able to detect
model failures. Often a “Ljung box test” with 15 lagged autocorrelations is used.

A Value-at-Risk Example

Applications of the ARCH/GARCH approach are widespread in situations
where the volatility of returns is a central issue. Many banks and other financial
institutions use the concept of “value at risk” as a way to measure the risks faced by
their portfolios. The 1 percent value at risk is defined as the number of dollars that
one can be 99 percent certain exceeds any losses for the next day. Statisticians call
this a 1 percent quantile, because 1 percent of the outcomes are worse and
99 percent are better. Let’s use the GARCH(1,1) tools to estimate the 1 percent
value at risk of a $1,000,000 portfolio on March 23, 2000. This portfolio consists of
50 percent Nasdaq, 30 percent Dow Jones and 20 percent long bonds. The long
bond is a ten-year constant maturity Treasury bond.! This date is chosen to be just
before the big market slide at the end of March and April. It is a time of high
volatility and great anxiety.

First, we construct the hypothetical historical portfolio. (All calculations in this
example were done with the EViews software program.) Figure 1 shows the pattern
of returns of the Nasdaq, Dow Jones, bonds and the composite portfolio leading up
to the terminal date. Each of these series appears to show the signs of ARCH effects
in that the amplitude of the returns varies over time. In the case of the equities, it
is clear that this has increased substantially in the latter part of the sample period.
Visually, Nasdaq is even more extreme. In Table 1, we present some illustrative

! The portfolio has constant proportions of wealth in each asset that would entail some rebalancing over
time.
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Table 1
Portfolio Data

NASDAQ Dow Jones Rate Portfolio
Mean 0.0009 0.0005 0.0001 0.0007
Std. Dev. 0.0115 0.0090 0.0073 0.0083
Skewness —0.5310 —0.3593 —0.2031 —0.4738
Kurtosis 7.4936 8.3288 4.9579 7.0026

Sample: March 23, 1990 to March 23, 2000.

statistics for each of these three investments separately and for the portfolio as a
whole in the final column. From the daily standard deviation, we see that the
Nasdaq is the most volatile and interest rates the least volatile of the assets. The
portfolio is less volatile than either of the equity series even though it is 80 percent
equity—yet another illustration of the benefits of diversification. All the assets show
evidence of fat tails, since the kurtosis exceeds 3, which is the normal value, and
evidence of negative skewness, which means that the left tail is particularly extreme.

The portfolio shows substantial evidence of ARCH effects as judged by the
autocorrelations of the squared residuals in Table 2. The first order autocorrelation
is .210, and they gradually decline to .083 after 15 lags. These autocorrelations are
not large, but they are very significant. They are also all positive, which is uncom-
mon in most economic time series and yet is an implication of the GARCH(1,1)
model. Standard software allows a test of the hypothesis that there is no autocor-
relation (and hence no ARCH). The test p-values shown in the last column are all
zero to four places, resoundingly rejecting the “no ARCH” hypothesis.

Then we forecast the standard deviation of the portfolio and its 1 percent
quantile. We carry out this calculation over several different time frames: the entire
ten years of the sample up to March 23, 2000; the year before March 23, 2000; and
from January 1, 2000, to March 23, 2000.

Consider first the quantiles of the historical portfolio at these three different
time horizons. To do this calculation, one simply sorts the returns and finds the
1 percent worst case. Over the full ten-year sample, the 1 percent quantile times
$1,000,000 produces a value at risk of $22,477. Over the last year, the calculation
produces a value at risk of $24,653—somewhat higher, but not enormously so.
However, if the 1 percent quantile is calculated based on the data from January 1,
2000, to March 28, 2000, the value at risk is $35,159. Thus, the level of risk
apparently has increased dramatically over the last quarter of the sample. Each of
these numbers is the appropriate value at risk if the next day is equally likely to be
the same as the days in the given sample period. This assumption is more likely to
be true for the shorter period than for the long one.

The basic GARCH(1,1) results are given in Table 3. Under this table it lists the
dependent variable, PORT, and the sample period, indicates that it took the
algorithm 16 iterations to maximize the likelihood function and computed stan-
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Table 2
Autocorrelations of Squared Portfolio Returns

AC Q-Stat Prob

1 0.210 115.07 0.000
2 0.183 202.64 0.000
3 0.116 237.59 0.000
4 0.082 255.13 0.000
5 0.122 294.11 0.000
6 0.163 363.85 0.000
7 0.090 384.95 0.000
8 0.099 410.77 0.000
9 0.081 427.88 0.000
10 0.081 445.03 0.000
11 0.069 457.68 0.000
12 0.080 474.29 0.000
13 0.076 489.42 0.000
14 0.074 503.99 0.000
15 0.083 521.98 0.000

Sample: March 23, 1990 to March 23, 2000.

Table 3
GARCH(1,1)

Variance Equation
Variable Coef St. Err Z-Stat P-Value
C 1.40E-06 4.48E-07 3.1210 0.0018
ARCH(1) 0.0772 0.0179 4.3046 0.0000
GARCH(1) 0.9046 0.0196 46.1474 0.0000

Notes: Dependent Variable: PORT.

Sample (adjusted): March 23, 1990 to March 23, 2000.
Convergence achieved after 16 iterations.
Bollerslev-Woodridge robust standard errors and covariance.

dard errors using the robust method of Bollerslev-Wooldridge. The three coeffi-
cients in the variance equation are listed as C, the intercept; ARCH(1), the first lag
of the squared return; and GARCH(1), the first lag of the conditional variance.
Notice that the coefficients sum up to a number less than one, which is required to
have a mean reverting variance process. Since the sum is very close to one, this
process only mean reverts slowly. Standard errors, Z-statistics (which are the ratio of
coefficients and standard errors) and p-values complete the table.

The standardized residuals are examined for autocorrelation in Table 4.
Clearly, the autocorrelation is dramatically reduced from that observed in the
portfolio returns themselves. Applying the same test for autocorrelation, we now
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Table 4
Autocorrelations of Squared Standardized Residuals

AC Q-Stat Prob

1 0.005 0.0589 0.808

2 0.039 4.0240 0.134

3 —0.011 4.3367 0.227

4 —0.017 5.0981 0.277

5 0.002 5.1046 0.403

6 0.009 5.3228 0.503

7 —0.015 5.8836 0.553

8 —0.013 6.3272 0.611

9 —0.024 7.8169 0.553

10 —0.006 7.9043 0.638
11 —0.023 9.3163 0.593
12 —0.013 9.7897 0.634
13 —0.003 9.8110 0.709
14 0.009 10.038 0.759
15 —0.012 10.444 0.791

find the p-values are about 0.5 or more, indicating that we can accept the hypothesis
of “no residual ARCH.”

The forecast standard deviation for the next day is 0.0146, which is almost
double the average standard deviation of 0.0083 presented in the last column of
Table 1. If the residuals were normally distributed, then this would be multiplied by
2.327, because 1 percent of a normal random variable lies 2.327 standard deviations
below the mean. The estimated normal value at risk = $33,977. As it turns out, the
standardized residuals, which are the estimated values of {g,}, are not very close to
a normal distribution. They have a 1 percent quantile of 2.844, which reflects the
fat tails of the asset price distribution. Based on the actual distribution, the
estimated 1 percent value at risk is $39,996. Notice how much this value at risk has
risen to reflect the increased risk in 2000.

Finally, the value at risk can be computed based solely on estimation of the
quantile of the forecast distribution. This has recently been proposed by Engle and
Manganelli (2001), adapting the quantile regression methods of Koenker and
Basset (1978) and Koenker and Hallock in this symposium. Application of their
method to this data set delivers a value at risk = $38,228.

What actually did happen on March 24, 2000, and subsequently? The
portfolio lost more than $1000 on March 24 and more than $3000 on March 27.
The biggest hit was $67,000 on April 14. We all know that Nasdaq declined
substantially over the next year. The Dow Jones average was much less affected,
and bond prices increased as the Federal Reserve lowered interest rates. Fig-
ure 2 plots the value at risk estimated each day using this methodology within
the sample period and the losses that occurred the next day. There are about
1 percent of times the value at risk is exceeded, as is expected, since this is
in-sample. Figure 3 plots the same graph for the next year and a quarter, during
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Figure 2

Value at Risk and Portfolio Losses In-Sample
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which the equity market tanks and the bond yields fall. The parameters are not
reestimated, but the formula is simply updated each day. The computed value
at risk rises substantially from the $40,000 initial figure as the volatility rises in
April 2000. Then the losses decline, so that the value at risk is well above the

realized losses. Toward the end of the period, the losses approach the value at
risk again, but at a lower level. In this year and a quarter, the value at risk is
exceeded only once; thus, this is actually a slightly conservative estimate of the

risk. It is not easy to determine whether a particular value-at-risk number is

correct, although statistical tests can be formulated for this in the same way they
are formulated for volatilities. For example, Engle and Manganelli (2001)

present a “dynamic quantile test.”
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Extensions and Modifications of GARCH

The GARCH(1,1) is the simplest and most robust of the family of volatility
models. However, the model can be extended and modified in many ways. I will
briefly mention three modifications, although the number of volatility models that
can be found in the literature is now quite extraordinary.

The GARCH(1,1) model can be generalized to a GARCH( p,q) model—that
is, 2 model with additional lag terms. Such higher-order models are often useful
when a long span of data is used, like several decades of daily data or a year of
hourly data. With additional lags, such models allow both fast and slow decay of
information. A particular specification of the GARCH(2,2) by Engle and Lee
(1999), sometimes called the “component model,” is a useful starting point to this
approach.

ARCH/GARCH models thus far have ignored information on the direction of
returns; only the magnitude matters. However, there is very convincing evidence
that the direction does affect volatility. Particularly for broad-based equity indices
and bond market indices, it appears that market declines forecast higher volatility
than comparable market increases do. There is now a variety of asymmetric GARCH
models, including the EGARCH model of Nelson (1991), the TARCH model—
threshold ARCH—attributed to Rabemananjara and Zakoian (1993) and Glosten,
Jaganathan and Runkle (1993), and a collection and comparison by Engle and Ng
(1993).

The goal of volatility analysis must ultimately be to explain the causes of
volatility. While time series structure is valuable for forecasting, it does not
satisfy our need to explain volatility. The estimation strategy introduced for
ARCH/GARCH models can be directly applied if there are predetermined or
exogenous variables. Thus, we can think of the estimation problem for the
variance just as we do for the mean. We can carry out specification searches and
hypothesis tests to find the best formulation. Thus far, attempts to find the
ultimate cause of volatility are not very satisfactory. Obviously, volatility is a
response to news, which must be a surprise. However, the timing of the news
may not be a surprise and gives rise to predictable components of volatility, such
as economic announcements. It is also possible to see how the amplitude of
news events is influenced by other news events. For example, the amplitude of
return movements on the United States stock market may respond to the
volatility observed earlier in the day in Asian markets as well as to the volatility
observed in the United States on the previous day. Engle, Ito and Lin (1990) call
these “heat wave” and “meteor shower” effects.

A similar issue arises when examining several assets in the same market. Does
the volatility of one influence the volatility of another? In particular, the volatility
of an individual stock is clearly influenced by the volatility of the market as a whole.
This is a natural implication of the capital asset pricing model. It also appears that
there is time variation in idiosyncratic volatility (for example, Engle, Ng and
Rothschild, 1992).
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This discussion opens the door to multivariate modeling where not only the
volatilities but also the correlations are to be investigated. There are now a large
number of multivariate ARCH models to choose from. These turn out often to be
difficult to estimate and to have large numbers of parameters. Research is continu-
ing to examine new classes of multivariate models that are more convenient for
fitting large covariance matrices. This is relevant for systems of equations such as
vector autoregressions and for portfolio problems where possibly thousands of
assets are to be analyzed.

Conclusion

ARCH and GARCH models have been applied to a wide range of time series
analyses, but applications in finance have been particularly successful and have
been the focus of this introduction. Financial decisions are generally based
upon the tradeoff between risk and return; the econometric analysis of risk is
therefore an integral part of asset pricing, portfolio optimization, option pric-
ing and risk management. This paper has presented an example of risk mea-
surement that could be the input to a variety of economic decisions. The
analysis of ARCH and GARCH models and their many extensions provides a
statistical stage on which many theories of asset pricing and portfolio analysis

can be exhibited and tested.
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1. Introduction

All consumption-based models of asset pricing imply that the relation between the conditional
mean and conditional volatility of any asset reflects the effectiveness of the asset as a hedge against
intertemporal variation in the marginal utility of consumption. The relation is negative if a long posi-
tion in an asset hedges shocks to the marginal utility of consumption. The relation is positive if a long
position adds to consumption risk. We estimate the relation between the conditional mean and con-
ditional volatility of excess returns on U.S. Treasury securities and find evidence of significant positive
relations for all maturities. Our full sample results indicate that long positions in Treasury Bonds do
not hedge shocks to the marginal utility of consumption. To hedge effectively against such shocks an
investor must sell short or sell futures on bonds. In terms of statistical significance and robustness
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to changes in methodology, the positive relation is especially reliable for bond maturities of 5 years
or less, so short positions on shorter-maturity bonds are the most statistically reliable means for an
investor to hedge the marginal utility of consumption.

The general consumption-based model upon which we base our tests requires only minimal
assumptions. Models such as the capital asset pricing model (CAPM), intertemporal capital asset pric-
ing model (ICAPM) of Merton (1973), the intertemporal asset pricing model of Campbell (1993), and
the habit-persistence model of Campbell and Cochrane (1999) are special cases.! Specializations of the
general model add additional structure, but do not change the implications that are the focus of our
empirical tests. The intuition of the general model is straightforward. A pure hedging asset has realized
returns that are perfectly positively correlated with the marginal utility of wealth.2 It provides high
payoffs during “bad times” when the marginal utility of consuming an additional dollar of wealth is
high and low payoffs during “good times” when the marginal utility of consuming an additional dollar
of wealth is low. The volatility of the asset’s return is desirable and investors are willing to pay more
for the asset, because holding the asset decreases intertemporal variation in the holder’s marginal
utility. Thus, the key characteristics of a hedging asset are a negative risk premium and a perfect neg-
ative correlation between the conditionally expected excess return and conditional volatility of the
asset. On the other hand, an asset that has returns that are perfectly negatively correlated with the
marginal utility of wealth provides high payoffs when times are good and low payoffs when times
are bad. The volatility of the asset’s return is undesirable because it increases intertemporal variation
in the holder’s marginal utility. The expected risk premium on such an asset is positive and perfectly
positively correlated with its conditional volatility. A short, rather than long, position in the asset is
required to hedge consumption risk. Our empirical results for bonds are consistent with the latter
case, indicating that realized returns on bonds tend to be high in good times when the marginal utility
of receiving an additional dollar of wealth is low.

The beauty of the general consumption-based model is that it provides a simple and straightforward
test of the hedging effectiveness of any asset that requires only modeling the first two moments of the
asset’s return. The test does not require consumption data, nor does it require that the researcher
choose a specific model of investor preferences. The model’s predictions regarding the first two
moments of returns hold for any asset, for any two periods of a multi-period model, and require
no assumptions regarding complete markets, return distributions, time- or state-separable utility, or
the existence of labor income or human capital.

In addition to evidence of hedging effectiveness, our results provide evidence regarding which spe-
cial cases of the consumption-based model capture key aspects of asset returns. Our full sample results
are consistent with the conclusion that realized returns on Treasury Bonds are high when investors
least value, and low when investors most value, the benefits of an additional dollar of consumption.
Thus, for a special case of the consumption-based model to accurately reflect investor preferences, it
must explain why investors associate bad times of high marginal utility with periods of low realized
and high expected bond returns. Special cases that assume that the marginal utility of consumptionis a
function of at most wealth and investment opportunities, such as the ICAPM specializations of Merton
(1973) and Campbell (1993), do not do so. Unless one assumes that the coefficient of relative risk
aversion is very low (less than one), these specialized models associate bad times with low expected
returns. Explaining why investors associate bad times with high expected returns requires a model
that captures the fact that investors are concerned not only with the wealth effects of holding assets,
but with the fact that assets do poorly at particular times or in particular states of nature (recessions).
For example, Campbell and Cochrane (1999) do so by adding an argument to the utility function, habit
that enters nonseparably over time

Turning to empirical results, we find that neither the sign nor the significance of the estimated
relation between bond risk and return is sensitive to changes in methodology known to influence
inferences in the literature on stock risk and return. Specifically, the results are similar whether

! For detailed discussion of the relation of these and other asset pricing models to the general model see Cochrane (2006,
2007).
2 Once the consumer/investor has optimized, the marginal utility of an additional dollar of wealth is the same for all uses.
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the conditional variance is modeled using only financial conditioning variables, a simple general-
ized autoregressive conditional heteroskedasticity in mean (GARCH-M) model, a GARCH-M model
that incorporates financial conditioning variables in the estimation of the conditional variance, or
GARCH-M models that allow for asymmetries in the conditional variance equation. While all of our
empirical models provide evidence consistent with a positive risk-return relation for Treasury Bonds,
the strongest results are for the model that incorporates both financial conditioning information
and GARCH effects in estimating the conditional variance. Thus, combining alternative methods of
estimating the conditional variance reinforces inferences regarding the sign of the risk-return relation.

The general consumption-based model permits the reward to bond volatility to vary over time,
so we examine the linearity and stability of the relation between conditional mean and conditional
variance. For each model of conditional variance and each bond maturity, regression analysis indicates
that financial conditioning information explains variation in bond excess returns that is not related to
changes in the conditional variance. The fact that a time invariant linear model of the bond risk-return
relation is rejected suggests that the reward to bond volatility does change over time.

To provide evidence on the impact of changing reward to volatility on the stability of the risk-return
relation, we examine rolling correlations between “best estimates” of the conditional mean excess
return and conditional variance. The rolling correlations show substantial variation over time in the
short-term relation between bond risk and return. The rolling correlations for all maturities tend to
move together, but the range of variation increases with bond maturity. For each maturity there are
periods during which the rolling correlations are negative, which suggests that the hedging effective-
ness of bonds may have varied during our sample period.

The remainder of this paper is organized as follows. Section 2 reviews related literature. Sec-
tion 3 provides theoretical context. Section 4 describes the data. Section 5 presents our empirical
model of conditional mean excess returns and diagnostic tests of the stability of the model. Section 6
presents our empirical results. Section 7 evaluates the linearity and stability of the relation between
the conditional mean and conditional variance. Section 8 concludes.

2. Related literature

Two studies report direct evidence regarding the intertemporal relation between the conditional
mean and conditional volatility of monthly bond returns. Engle, Lilein, and Robins (1987) use an
ARCH-M framework to estimate the relation between the conditional mean and conditional standard
deviation of monthly excess holding period returns on two-month Treasury bills and twenty-year AAA
rated corporate bonds. They find positive coefficient estimates on volatility in the expected return
regressions for both return series. The coefficient for the two-month bill is significant at the 0.01
level, while that for corporate bonds is significant at the 0.10 level. Campbell (1987) estimates the
conditional mean and conditional variance of monthly excess returns on two-month Treasury bills,
six-month Treasury bills, and a portfolio of five-to-ten-year Treasury Bonds, where both moments
are modeled as functions of financial conditioning variables. Campbell (1987) reports correlations
between the fitted moments of 0.625 for the two-month bill, 0.835 for the six-month bill, and 0.029
for the long-term bond portfolio. While the evidence reported in these studies is limited in terms of
the bond maturities examined, the two studies are consistent in reporting a strong positive relation
between risk and return for short-term bills and a weak positive relation for long-term bonds.? No
study presents a direct test of the stability of the relation between conditional expected excess returns
and volatilities for bonds.

Contrary to the case of bonds, there are many studies that report estimates of the relation between
the conditional mean and conditional volatility of monthly stock market returns. Results are very
sensitive to changes in the methodology used to estimate the conditional volatility. Since studies by

3 In related work, Fama (1976) and Klemkosky and Pilotte (1992) document positive relations between excess returns and
the volatility of the one-month bill rate for a variety of bill and bond maturities. Such results imply a positive relation between
abond’s excess return and own volatility when the term structure is determined by a single state variable. However, Litterman
and Scheinkman (1991) find that at least three state variables are required to adequately model the term structure.
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Campbell (1987), Campbell and Ammer (1993), and Fama and French (1993) find that bond and stock
excess returns are related to common predictor variables, robustness may be an issue for bonds as well
as stocks. On the other hand Reilly, Wright, and Chan (2000) and Jones and Wilson (2004) document
differences in the time series properties of stock and bond returns, so robustness may not be an issue.
As a precaution, we explore changes in methodology know to influence results in the stock literature.

A review of studies of monthly stock returns such as French, Schwert, and Stambaugh (1987),
Glosten, Jaganathan, and Runkle (1993), Campbell (1987), Whitelaw (1994) and Harvey (2001) indi-
cates that results are sensitive to whether the conditional variance is modeled using only financial
conditioning variables, a simple GARCH-M model, a GARCH-M model that incorporates financial con-
ditioning variables in the estimation of the conditional variance, or GARCH-M models that allow
positive and negative shocks to returns to have different impacts on the conditional variance. We
also use monthly data, so we examine the robustness of our results to the aforementioned changes in
methodology.?

3. Theoretical context

Consider the intertemporal choice problem of a representative investor who maximizes the con-
ditional expectation of the utility of current and future consumption. In that case, assets can be priced
as the conditional expected value of the product of their payoff and a stochastic discount factor,

Pi ¢ = Ee[Mey1(Pipi1 + i e 1)) (1)

where P;; is the price of asset i at time ¢, I;;+ is the asset’s income at t+1, and M1 is the stochastic
discount factor.® The discount factor is the marginal rate of substitution, defined as My, = BU(C+1,
X¢+1)/Uc(Ct, X¢), where B is the time preference parameter and U(Ct, X;) defines utility as a function of
time t consumption, Ct, and a vector, X;, of other variables that enter into the utility function. Utility
is assumed to be an increasing and concave function of consumption. The additional arguments, x¢,
admit the possibility that utility may be a function of other variables such as state variables and may
be nonseparable over time, goods, or states of nature. The C subscript denotes the first derivative
of utility with respect to consumption. Eq. (1) and the equations that follow hold for both real and
nominal values as long as all values, including M. 1, are expressed consistently in either real terms
or nominal terms. They hold for any asset for any two periods of a multi-period model and require
no assumptions regarding complete markets, return distributions, time- or state-separable utility, or
the existence of labor income or human capital. Making such assumptions adds additional structure
to the model, but does not change any of the implications discussed here.

Defining the gross return (one plus the net return)as R;+1 =(Pjt+1 +lir+1)/Pit. Eq. (1) can be rewrit-
ten in terms of asset returns as

1 =E¢[Mr11R; 411, (2)
or, equivalently, by applying the definition of covariance, as’

1 =E¢[Mi1]- Ee[Res1] 4 Cove[Meyq,Reyq] (29

4 For the 1950-1999 period Reilly et al. (2000) find that return volatility is more stable for stocks than for bonds, the ratio of
stock market to bond market volatility is not stable, and the correlation between bond and stock returns varies widely. Jones
and Wilson (2004) find similar results for the period 1871-2000.

5 We limit our study to parametric methods and monthly returns to keep the scope of the analysis manageable and provide a
reasonably rich baseline for future study, while supplying results comparable to key findings in the stock literature. The mixed
results of studies based on monthly stock return data motivated the exploration of a variety of alternative methodologies to
estimate the stock risk-return relation, including the use of daily returns to estimate monthly volatility (see Ghysels, Santa-
Clara, & Valkanov, 2005), the use of regime-switching models (see Whitelaw, 2000), and the use of measures of expected rather
than realized return (see Jiang & Lee, 2009; Pastor, Sinha, & Swaminathan, 2008).

6 Eq. (1) can also be derived from the absence of arbitrage. See chapters 2 and 4 of Cochrane (2001) for a detailed discussion
of the minimum requirements for Eq. (1) to hold.

7 By definition, Covt[Ms1, Res1] = Ec[Mes1Res1] — Et[Mesa] - Ec[Resa ).
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Eq. (2) says that expected discounted gross returns always equal one. The expanded expression (2')
introduces the key role that the covariance between an asset’s return and the discount factor plays in
the risk adjustment of expected return. For a given value of E{[M;.1], expected gross returns must be
inversely related to covariances in any cross-section of assets.

Before discussing the hedging implications of the model in detail, it is useful to examine implica-
tions specific to the pricing of default-free bonds. We begin with the gross return to a default-free
bond that has a one-period maturity. This risk-free gross return, Ry;, is known at time ¢, so Eq. (2)
implies that

Rer = EMpa]™'. 3)

Substituting for future prices in Eq. (1) and using the law of iterated expectations, the price of a
T-period-to-maturity risk-free discount (zero-coupon) bond that pays $1 at maturity is

Pyt = Et[M¢11,t42] (4)

where E¢[M;+1¢+7]=Et[Mt+1M¢+2...Me+¢], and the one-period return to holding the r-period-to-
maturity discount bond is:

Pr,tH _ Et+1[Mt+2.t+r]

R = = 5
T+l Pr ¢ Ee[Mii1,e47] (%)

Eq.(5) shows that the holding period return on a bond is a function of changes in expectations of future
values of the stochastic discount factor over the bond’s life. Any news or events that cause investors
to adjust their expectations of future realizations of the marginal utility of consumption during the
bond'’s life are reflected in bond returns and their volatilities. Since the price of any coupon bond can
be expressed as the sum of prices of a series of discount bonds, the intuition behind Eq. (5) holds for
coupon bonds as well.

To examine interemporal hedging issues, it is useful to multiply both sides of Eq. (2') by Ef[M1]~",
substitute from Eq. (3), and rearrange terms to show that the one-period risk premium to holding any
assetiis

Et[Ri 1] —Rpe = Cove[Mey1, Ry 41]s (6)

1

Et[M¢14]
where Cov; is the conditional covariance at time t. According to Eq. (6), an asset will earn a positive
risk premium if its realized return is inversely related to M;.1, that is, if the return is high when the
marginal utility of consumption is low and low when marginal utility is high. However, a negative
risk premium is indicated for hedging assets, that is, assets that have high payoffs when the marginal
utility of consumption is high and low payoffs when marginal utility is low. Investors pay more for
hedging assets, because hedging assets provide higher payoffs when additional consumption is most
desired.

As a point of clarification, it is worth noting that the above definition of a hedging asset differs from
that of a “hedge portfolio” as that term is often used in extensions and empirical tests of Merton’s
ICAPM. In those contexts a hedge portfolio is one that hedges against deteriorations in investment
opportunities (decreases in expected future returns) by providing realized returns that are inversely
related to expected returns. In the ICAPM, a long position in a hedge portfolio hedges the marginal
utility of wealth only if the coefficient of relative risk aversion is greater than one.® If risk aversion is
less than one, a portfolio that has realized returns that are positively related to shifts in investment
opportunities is required to hedge the marginal utility of wealth. The ICAPM specializes the general

8 The coefficient of relative risk aversion determines whether investors will increase or decrease consumption in response
to changes in expected future returns. When risk aversion is greater than one, investors are not aggressive in seeking growth
in planned consumption. They increase (decrease) both current and planned future consumption in response to an increase
(decrease) in investment opportunities. In the contrary case, when risk aversion is less than one, investors are aggressive in
seeking growth in planned consumption. In response to an increase in expected returns, they decrease current consumption
to invest more in risky assets. Only in the high risk aversion case does an ICAPM hedging asset (one that provides high realized
returns when investment opportunities are poor) do so during periods when the marginal utility of consumption is high.



Workpaper 07
Page 6 of 23

R.A. Michelfelder, E.A. Pilotte / Journal of Economics and Business 63 (2011) 582-604 587

consumption-based model. The ICAPM is derived with the assumption that the marginal utility of
consumption is described by wealth and investment opportunities alone.

Substituting Eq. (5) into Eq. (6) produces the following expression for the excess return to the
T-period discount bond:

Et+1 [Mt+2,t+r]
Et[Mei1,e47]

Eq. (7) demonstrates that the ex ante risk premium on a bond reflects the expected time series prop-
erties of M. 1 during the bond’s maturity. Thus, bonds of adjacent maturities are likely to have similar
return characteristics. Characteristics of short and long maturity bonds could be very different.

We follow the convention of using yield spreads as a conditioning variable in our empirical tests.
Eq. (4) implies that the gross yield on a t-period discount bond is

Et[Re 1] — R = Covt |Mgy1,

1
T EM] @

_ 1 1/t B s
yf,f ~\p = Et[Mt+1,t+r] . (8)
Tt

A comparison of Eq. (7) to Egs. (3) and (8) shows why a bond’s own yield spread contains information
that is a useful for predicting bond excess returns.

Using the relationship between correlation and covariance to expand Eq. (6) provides the relation
of the ex ante risk premium on any asset to that asset’s own volatility®

_ volt[Me1]

Et[Ri 1] = Ree = ALY

vol¢[R; ¢1]corre[Mey1, Ry, 9)
where vol; is the conditional standard deviation, the ratio vol{[ M. 1]/E¢[M;+1] is the slope of the mean-
variance frontier, and corr; is the conditional correlation. The correlation summarizes the hedging
properties of an asset and determines the sign of the relation between the first and second conditional
moments of the asset’s excess return. Variation over time in the slope or the correlation will cause the
risk-return relation to vary as well.

Summarizing, three main conclusions can be drawn from the general model of asset pricing. First,
the sign of the relation between a bond’s excess return and conditional volatility depends on the extent
to which a long position in the bond serves as an intertemporal hedge against shocks to the marginal
utility of consumption. Second, risk-return relations differ across bond maturities. The difference
is likely small for adjacent maturity bonds and potentially large for short versus long-term bonds,
because the holding period return for each bond depends on changes during the holding period in
expected values of the stochastic discount factor over the remaining life of the bond. Third, the relation
between bond risk and return may vary over time due to changes in the slope of the mean-variance
frontier or changes in the correlation between the asset’s return and the stochastic discount factor. In
the empirical section of this paper, we focus on documenting the sign of the bond risk-return relation
for the full sample period, the consistency of the relation across bond maturities, and the short-term
stability of the relation.

4. Data and descriptive statistics

Data are from the Center for Research in Security Prices (CRSP). Returns are one-month holding period
returns. Returns and yields on one-month and three-month to maturity Treasury bills are from the
Fama Treasury Bill Term Structure Files. Returns on five Treasury Bond portfolios are from the Fama
Maturity Portfolios Returns File with bonds grouped by maturities in one year intervals. Thus, the
bond portfolios consist of bonds with maturities of less than 1, 1-2, 2-3, 3-4, and 4-5 years. Only
non-callable, non-flower bonds and notes are included in the portfolios. Yields that correspond to
the portfolio returns are from the Fama-Bliss Discount Bonds File. Each yield is for the discount bond
at the upper bound of maturity allowed in a portfolio. We use returns and yields on the ten-year

9 By definition, corre[Me1, Ry 1] = cove[Mey1, Ri 1]/ (vole [Mey1 VOl [R; ¢.1]).
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Table 1

Descriptive statistics for Treasury Bond excess returns.
Panel A: Monthly Excess Return (Ry+1 — Rye)
Maturity Mean Std. Dev. Skewness  Kurtosis JB Q(12) P1 02 03 P12
(months) (x100) (x100)
T~3 0.0521 0.0909 2.47 15.39 4357.3"* 151.5%** 0.32 0.10 0.06 0.02
0<7t=<12 0.0658 0.2591 1.49 17.91 5665.1"** 79.0%** 0.19 -0.04 -0.01 -0.08
12<1<24 0.1049  0.6489 0.84 15.88 4135.9*** 59.4*** 019 -0.07 -0.05 -0.01
24<1<36 0.1316  0.9890 0.63 13.47 2726.0"** 41.6%* 0.14 -0.06 -0.05 0.01
36<7<48 0.1476 1.2386 0.17 7.87 582.6%** 31.7%%* 0.13 -0.05 -0.05 0.04
48<1<60 0.1432 1.4523 0.18 6.78 352.6"** 30.9*** 013 -0.07 -0.05 0.04
T~120 0.1588  2.2266 0.29 4.44 58.8"** 153 0.06 -0.06 -0.02 0.02
T~240 0.1814 2.9069 0.38 5.62 182.8** 19.3* 0.04 -0.09 -0.05 -0.01
Panel B: Squared Excess Returns (R¢+1 — Ry )?
Maturity (months) Mean (x100) Std. Dev. (x100) Q(12) P1 P2 03 P6 P12
T~3 0.0001 0.0004 304.5*** 0.52 0.15 0.07 0.10 0.08
0<7t=<12 0.0007 0.0029 219.4%* 0.36 0.20 0.12 0.18 0.14
12<7<24 0.0043 0.0166 171.9%* 0.19 0.31 0.11 0.23 0.12
24<1<36 0.0099 0.0351 151.7%* 0.14 0.33 0.08 0.22 0.11
36<7<48 0.0155 0.0406 202.2%* 0.17 0.32 0.14 0.26 0.14
48<1 <60 0.0213 0.0511 187.7%* 0.13 0.28 0.11 0.28 0.15
T~120 0.0497 0.0932 160.0"** 0.18 0.26 0.14 0.08 0.17
T~ 240 0.0847 0.1837 113.2% 0.24 0.21 0.19 0.10 0.10

The time series is from January 1961 to December 2009 with 588 observations. The Jarque-Bera (JB) statistic is a goodness-of-fit
measure of the departure of the distribution of a data series from normality, based on the levels of skewness and excess kurtosis.
The JB statistic is x? distributed with 2 degrees of freedom. The Q(12) statistic tests for autocorrelation in the first 12 lags. It is
x? distributed with 12 degrees of freedom based on the number of lags tested. The autocorrelation coefficient is denoted by py,
where t is the lag, in months. ***, **, * denote significance for the JB or Q(12) test at the 0.01, 0.05, and 0.10 levels, respectively
for a one-tailed test.

and twenty-year constant maturity bonds from the CRSP Fixed Term Indices Files to represent longer
maturity bonds.!® Where possible, CRSP uses a non-callable, non-flower bond in constructing the Fixed
Term Indices Files. The sample period is January 1961 to December 2009. We start with January 1961,
because there are often substantial gaps in prior months between the desired and available maturities
for the ten- and twenty-year constant maturity bonds. Eight excess return series are calculated by
subtracting the return to the one-month bill from the holding period returns on the three-month bill,
each of the five bond portfolios, and the ten- and twenty-year constant maturity bonds.

We report descriptive statistics for the excess return series in Panel A of Table 1. Both the mean
and standard deviation of monthly excess returns tend to increase with maturity, standard deviations
rise more sharply. These results are consistent with Pilotte and Sterbenz (2006), who find that bond
Sharpe ratios decline with maturity.

The Jarque-Bera (JB) statistics, a goodness-of-fit test of the departure of the distribution of a data
series from the normal, reject normality at the 0.01 level for each excess return series. An examination
of the skewness and kurtosis of the excess return series indicates that the rejection of normality is
due predominately to excess kurtosis relative to the normal distribution. The Q(12) statistics reject
the null hypothesis of no autocorrelation in the first 12 lags at the 0.01 level for six of the eight series
and at the 0.10 level for one series. Reported autocorrelations indicate that these rejections are due
mostly to positive first order autocorrelation in the excess returns. Higher order correlations are close
to zero and the pattern of autocorrelations is consistent with stationarity of all of the excess return
series.

10 We use the twenty-year and not the thirty-year bond from the Fixed Term Indices File because there are several years
where both series are based on the same bond and the gap between actual and desired maturity is generally smaller for the
twenty-year bond. The disadvantage of using constant maturity bonds rather than portfolios is that the realized return is more
sensitive to idiosyncratic variation in the price of a single bond.
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To examine aspects of the volatility of excess returns, we report descriptive statistics for squared
excess returns in Panel B of Table 1. Panel B shows that both the mean and standard deviation of squared
excess returns increase with maturity. The Q(12) statistics and autocorrelations reported in Panel B
indicate substantial positive autocorrelation in squared excess returns that is more persistent than
the positive autocorrelation in excess returns. These statistics suggest the existence of autoregressive
conditional heteroskedasticity in each excess return series.

5. Excess return model and model evaluation

In this section we present our empirical model of conditional mean excess returns and carry out
diagnostic tests to evaluate the stability of the model. The residuals of this model are used in a
later section of this paper to model conditional volatility using predetermined financial conditioning
information as instrumental variables.

5.1. Estimating conditional mean excess returns

In order to estimate the conditional volatility of a bond’s excess returns, it is useful to isolate the
predictable and the unpredictable components of those returns. To do so, we model the conditional
mean excess return by regressing excess returns on predetermined conditioning variables. An obvious
choice for a conditioning variable is a bond’s own yield spread, defined as the beginning of period
difference between the bond’s yield to maturity and the one-month T-bill rate. The yield spread has
been shown to have predictive power for bond excess returns in prior studies by Campbell (1987),
Fama (1990), and Pilotte and Sterbenz (2006).!! Based on the positive first order autocorrelations in
excess returns reported in Table 1, we also include the one-month lag of each bond’s excess return as
a conditioning variable. Thus, our model of excess returns is:

Reer1 —Rpe = a0+ ar1(Yor — Ree) + @ 2(Ree — Reeq) + €re41 (10)

where t subscripts denote when a variable is observed, R+ 1 is the uncertain return from holding from
time t to t+1 a bond of maturity , Ry, is the risk-free return known at time ¢t and earned by holding a
one-month bill from ¢ to t+1, Y is the yield-to-maturity observed at time t on a bond of maturity 7,
and &+ is the error term.

Stambaugh (1999) shows that the conventional t-test of return predictability is biased when a
regressor is highly persistent and its changes are highly correlated with subsequent returns. Since
yield spreads are both highly persistent and their innovations are likely correlated with subsequent
returns, we implement the pretest procedure developed by Campbell and Yogo (2005) and Campbell
and Yogo (2006) to check on the validity of the t-statistics associated with the yield spreads in our
regressions. Results of these pretests (not shown) indicate that the conventional t-test leads to valid
inference in all of our regressions of bond excess returns on yield spreads. Because our excess return
series are clearly stationary, as indicated by the autocorrelations reported in Table 1, conventional
t-tests are valid for the lagged excess returns as well.

The results of ordinary least squares (OLS) estimation of regression Eq. (10) are reported in Table 2.
The standard errors are adjusted for autocorrelation and heteroskedasticity. The yield spread is sig-
nificant at the 0.01 level for three, at the 0.05 level for four, and at the 0.10 level for one of the eight
bond maturities. The lagged excess return is significant at the 0.01 level for six bond maturities and
the 0.10 level for one maturity. The regression R-square ranges from a low of 0.02 for the twenty-year
bond to a high of 0.11 for the three-month bill. These results document predictable variation in bond
excess returns for all maturities.

Table 2 also contains test statistics that examine aspects of the regression errors. The JB statistics
reject normality of the residuals at the 0.01 level for every regression. The White statistics reject the

11 Fama (1990) shows that the yield spread contains the market’s estimate of the ex ante risk premium and should reflect
variation in that premium. The idea that a bond’s own term spread contains information that is useful for predicting bond excess
returns also is supported by a comparison of our Eq. (7), to Egs. (3) and (8).
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Table 2
Ordinary least squares regressions of excess returns on conditioning variables.
Maturity Constant ~ Yre—Rpe  Re—Rpeg R2 JB White-Hetero. ~ LM-Serial Corr. LM-ARCH
T~3 0.000** 0.278*** 0.270*** 0.11 4300.5*** 97.1%** 35.6%** 112.6%**
(0.000) (0.210)  (0.090)
O<t<12 0.000 0.5759* 0.245*** 0.05  8047.5** 49.4%* 64.3"* 94.2%**
(0.000) (0.299)  (0.059)
12<7<24 —0.000 1.178** 0.229"** 0.05 5454.4** 10.1%* 41.7°* 88.4"**
(0.000) (0.527) (0.047)
24<1<36 —0.000 1.476** 0.174** 0.04 3572.7% 9.2* 30.0%** 85.4™**
(0.001) (0.728)  (0.043)
36<7<48 -0.001 1.852** 0.158*** 0.04 661.2"** 22.6™* 20.1* 101.2***
(0.001) (0.827)  (0.045)
48<t<60  —0.001 1.946*  0.149*** 0.03 435.9*** 14.3*** 19.9% 90.6***
(0.001) (0.862) (0.041)
T~120 —0.002 2,617 0.074* 0.02 48.2"% 33.4™ 16.1 85.5%**
(0.002) (1.057) (0.041)
T~ 240 —0.003* 3111 0.038 0.02 215.9"** 35.4"* 21.9** 58.3"**

(0.002)  (1.115)  (0.045)

The time series is from January 1961 to December 2009. Regressions of the monthly excess return (R +1 — Ry¢) on the beginning-
of-period yield spread (Y, — Ry;), and, the one-month lag of the excess return (R — Ry.1). The Jarque-Bera (JB) statistic is a
goodness-of-fit measure of the departure of the distribution of the regression residuals from normality. The JB statistic is x?
distributed with 2 degrees of freedom. The White statistic is a test for heteroskedasticity that is x? distributed with 6 degrees of
freedom. The Breusch-Godfrey Lagrange Multiplier (LM-Serial-Corr.) statistic is a test for serial correlation that is x? distributed
with 12 degrees of freedom due to the test for serial correlation for up to 12 lags. Engle’s Lagrange Multiplier ARCH statistic
(LM-ARCH) is a test for ARCH effects in the residuals. It is x? distributed with 12 degrees of freedom due to the test for ARCH

wEk EE E

effects for 12 lags. Newey-West autocorrelation and heteroskedasticity consistent standard errors are in parentheses. ***, **,
denote significance at 0.01, 0.05, and 0.10 levels, respectively for a two-tailed test; one-tailed test for JB, White, and LM tests.

null hypothesis of no heteroskedasticity at the 0.01 level for six maturities, the 0.05 level for one
maturity, and at the 0.10 level for the remaining maturity. The Breusch-Godfrey Lagrange Multiplier
statistics reject the null hypothesis of no serial correlation at the 0.01 level in four regressions, at the
0.05 level in one regression, and at the 0.10 level in two regressions. Engle’s Lagrange Multiplier ARCH
statistics reject the null hypothesis of no autoregressive conditional heteroskedasticity in the residuals
at the 0.01 level in every regression. In brief, the regression residuals are non-normally distributed,
heteroskedastic, autocorrelated, and show strong evidence of ARCH effects. We consider these aspects
of shocks to bond excess returns in the models of the risk-return relation that appear later in this

paper.
5.2. Evaluation of excess return model

Klemkosky and Pilotte (1992) present evidence of shifts in the stochastic process that generates
Treasury Bond risk premiums around October 1979 and October 1982 changes in monetary policy.!2
Thus, we conduct a variety of diagnostic tests to check the specification of our model of excess
returns.!3 Due to the large quantity of diagnostic test results, we discuss them but do not report
them in tabular form.

Our first set of diagnostic tests is based on recursive least squares estimation of Eq. (10) for each
bond maturity. We examine plots against time of the recursive coefficients and two standard error
bands around the coefficients for each bond maturity. These plots suggest that the regression coef-
ficients are stable over time. We also apply the CUSUM and CUSUM of squares tests (see Brown,
Durbin, & Evans, 1975) that are based on plots against time of the cumulative sums of the recur-
sive residuals and their squared values, respectively. Using the 0.05 significance level, the CUSUM

12 These dates reflect changes in the Federal Reserve’s focus on targeting interest rates and monetary aggregates. Specifically,
during 1979-1982 the Fed experimented with using non-borrowed reserves as a target for monetary policy.

13 Klemkosky and Pilotte (1992) reject the stability of a model of the relation between bond excess returns and short-rate
volatility.
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tests suggest model stability while the CUSUM of squares tests suggest instability. Overall, the results
based on recursive estimation suggest parameter stability but changing variance over the full sample
period.

Our second set of diagnostic tests is Wald tests of structural change. Model stability is tested for
each bond for each of the five possible monetary regime pairs. The results of tests that assume unequal
subperiod variances never reject coefficient stability at the 0.05 level and reject it at the 0.10 level in
only one instance. The results of tests that assume equal subperiod variances consistently reject model
stability. The Wald test results are consistent with the recursive least squares results in suggesting
coefficient stability but changing variance across monetary regimes.

Overall, our specification tests support two conclusions. First, the assumption of coefficient stability
over the full sample period is a reasonable one, so our method of estimating conditional mean excess
returns appears adequate. Second, the volatility of return shocks varies over time, suggesting that an
examination of the relation between excess returns and conditional volatility is well motivated. In the
next section, we use models of conditional volatility to examine the relation between bond risk and
return.

6. The relation between excess returns and conditional volatility

In this section, we estimate the empirical relation between bond risk and return. Since the method
chosen to model conditional volatility is critical to the results of estimating the monthly risk-return
relation in the stock literature, we test three specifications of the conditional variance of bond excess
returns.!* We pay special attention to the decision to include or exclude financial conditioning
information in the model of conditional variance, because it determines the sign of the estimated
risk-return relation for stocks. Our first model estimates conditional variances using predetermined
financial conditioning information. Given the strong evidence of ARCH effects in excess returns
reported in Table 2, our second model is a simple GARCH-M model. Our third model incorporates
both financial conditioning variables and GARCH effects.

6.1. Instrumental variables estimation using financial conditioning information

For each bond maturity, 7, we estimate the following instrumental variables regression:
Rr.t+1 _Rf,t =af,0+af,1‘92 + Urt41s (11)

where the e are the residuals from the estimation of Eq. (10) model of excess returns, the slope
coefficient o7 is the estimate of the relation between the bond’s expected excess return and con-
ditional volatility, and ft;+1 is the error term. The intercept, a o, provides a check on the empirical
specification of the risk-return model, because Eq. (9) indicates that the intercept will equal zero if the
model specification is adequate. For instruments we consider lags of the squared residuals, the con-
ditioning variables used to estimate the excess return model, and the one-month Treasury bill return.
We include the one-month T-bill rate because of the historically positive relation between interest
rate volatility and the level of interest rates, and because of the common use of the short-term interest
rate to model volatility in term structure models.! An initial examination of the relations between the
squared residuals and the candidate instruments indicates that the one-month bill rate and six lags of
the squared residuals encompass the candidates that are most useful in modeling conditional volatility.
We expect shocks to bond excess returns to be correlated across maturities, so we improve the effi-
ciency of our estimates by choosing an estimation method that takes into account the cross-equation
correlations in the error terms. We use the Generalized Method of Moments (GMM) to estimate Eq.
(11) simultaneously for all bond maturities. Standard errors are Newey-West heteroskedasticity and
autocorrelation consistent.

14 We repeat each test using the standard deviation and log of conditional variance as the volatility measures. Results for these
alternative specifications are discussed in the robustness section that appears later in the paper.

15 Because of concerns regarding the possible non-stationarity of the one-month rate, we repeat the estimation excluding it
from the list of instruments. Results are qualitatively the same.
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Table 3
Instrumental variables estimation of risk-return relation for Treasury Bonds.
Maturity Constant (x10%)  Slope LM-ARCH LM-Serial Corr.  JB AR(1) for predicted efvm
T3 3.350*** 284.423"** 52.3** 54.3%* 17,660.1*** 0.881***
(0.289) (14.182) (0.021)
0<t=<12 5.280™** 24.131%** 96.7*** 55.0%** 2451.4*** 0.981***
(0.633) (3.208) (0.009)
12<7<24 8.010"* 8.391* 78.5%** 47.1% 3023.1%** 0.538"**
(1.670) (1.270) (0.051)
24<1<36 10.090*** 4.857** 75.2%%* 29.3%* 1867.9** 0.553***
(2.590) (0.915) (0.037)
36<7<48  11.320"* 3.840*** 95.1*** 24.5%* 708.7*** 0.714***
(3.460) (0.944) (0.032)
48 <1 <60 13.990*** 0.782 85.1%** 23.6"* 286.6"** 0.639"**
(4.350) (0.994) (0.035)
T~120 2.810 3.813** 64.2*** 16.1 68.6%** 0.953***
(8.950) (1.148) (0.013)
T~ 240 17.970* 0.232 49.7%* 18.5* 149.2*** 0.666™**
(10.330) (0.800) (0.034)

Generalized method of moments (GMM) system estimation incorporates the use of instrumental variables and considers the
cross-equation correlations in the error terms. The following system of equations is estimated:

Reeir —Rpe = ro + et €2, + foess

where, 7 is the number of months of bond maturity: t~3,0<7<12,0<7<24,0<7<36, 0<7<48, 0<7 <60, T~ 120, and
T~ 240, time t=1, 588 represents the beginning of months from January 1961 to December 20009, &+ is the residual from the
OLS regressions in Table 2, and fi;+1 is the error term. The instrumental variables are the one-month return on the one month
T-Bill (Ry,) and the first six monthly lags of the squared residuals. Engle’s Lagrange Multiplier ARCH statistic (LM-ARCH) is a
test for ARCH effects in the residuals. It is x? distributed with 12 degrees of freedom due to the test for ARCH effects for 12 lags.
The Breusch-Godfrey Lagrange Multiplier (LM-Serial-Corr.) statistic is a test for serial correlation that is x? distributed with
12 degrees of freedom due to the test for serial correlation for up to 12 lags. The Jarque-Bera (JB) statistic is a goodness-of-fit
measure of the departure of the distribution of the regression residuals from normality. The JB statistic is x distributed with 2
degrees of freedom. The AR(1) coefficient is the first order autoregressive coefficient for the fitted values of 53,: .1- Newey-West
heteroskedasticity and autocorrelation consistent standard errors are in parentheses. ***, **, * denote significance at the 0.01,
0.05, and 0.10 levels respectively; two-tailed test for regression parameters, one-tail test for Q and JB statistics.

Results of the system estimation of Eq.(11) are reported in Table 3. The slope coefficient is significant
at the 0.01 level for the 3 month bill, the four bond portfolios of maturities less than or equal to 48
months, and the 120-month bond. The slope coefficient is statistically insignificant for the 48-60-
month portfolio and the 240-month bond. Thus, six of our eight maturities produce evidence of a
significant positive relation between bond risk and return. In terms of statistical significance, the
positive relation tends to be more reliable the shorter the bond maturity.

The intercepts reported in Table 3 are significant at the 0.01 level in six regressions and at the 0.10
level in one regression. The prevalence of significant nonzero intercepts suggests that the IV approach
is not adequate for modeling the risk-return relation, as Eq. (9) predicts a zero intercept for a well
specified model.

To facilitate comparison of the persistence of the conditional variance estimates across differently
parameterized models, we follow Glosten et al. (1993) who regress the conditional variance estimate
for each model on a constant and the lagged value of the estimate. These first order autoregressive
coefficients are reported for each model that we estimate. For the results of instrumental variables
estimation reported in Table 3, the first order autoregressive coefficient is estimated for the predicted
values of the si +,1 from the system estimation of Eq. (11). These AR(1) coefficients indicate that there
is substantial persistence in the conditional variance estimates.

The LM-ARCH statistics reported in Table 3 reject, at the 0.01 level, the null hypothesis of
no ARCH effects in the first 12 lags of the residuals of each equation. The LM-Serial Correlation
and ]B statistics are consistent with results reported in Table 2, rejecting the nulls of no auto-
correlation and the normality of the residuals. Since GMM requires no distributional assumption,
parameter estimates are consistent despite the lack of normally distributed residuals. Because the
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IV approach to estimating conditional volatility does a poor job of capturing the ARCH effects in
our excess return data, GARCH estimation may provide more accurate estimates of conditional
volatility and improve the efficiency of estimates. We use GARCH estimation in the models that
follow.

6.2. GARCH-M estimation

A natural way to estimate the relation between bond risk and return is with the following simple
GARCH-M model of conditional variance:

Rety1 —Rpe=aro+ Olmffim + Yre41 (12)

03_[“ = Bro+ ﬁr,lgz_r + ﬂr.ZV?,t + Ur,t41 (13)

Estimation is by the method of maximum likelihood. In light of the evidence in Table 1 that excess
returns are not normally distributed due to excess kurtosis, we estimate the GARCH-M system
assuming that the conditional distribution for the error term is the Generalized Error Distribution
(GED). The GED is less restrictive than the normal as it accommodates kurtosis, although it does
not accommodate skewness.'6 The GED distribution nests the Student’s t-distribution and normal
distribution.

Table 4 contains the results for GARCH-M estimation. For each maturity, the GED parameter dif-
fers significantly from 2, the value for the normal distribution, at either the 0.01 or 0.05 significance
levels.!” The Lagrange Multiplier ARCH statistics indicate that the model is effective at removing most
of the ARCH effects from the regression residuals. The coefficient sum, 81 + B2, is close toone in every
variance equation. A sum of one is indicative of the integrated GARCH (IGARCH) process identified by
Engle and Bollerslev (1986), which allows for shocks to have a permanent effect on the conditional
variance. An IGARCH process is not covariance-stationary but is strictly stationary under conditions
identified in Nelson (1990).'8 Similarly, the AR(1) coefficients for the conditional volatility estimates
range from 0.93 to 0.97. This confirms the presence of substantial persistence in conditional volatil-
ity. The persistence in volatility, as measured by the AR(1) coefficient, is generally greater than that
reported in Table 3 for the instrumental variables estimation.

The coefficients on conditional variance in the mean equations are all positive. They are significant
at either the 0.01 or 0.05 level for all maturities less than or equal to 60 months and significant at
the 0.10 level for the 240-month bond. The risk-return relation is insignificant only for the 120-
month bond. Thus, the GARCH-M specification of conditional variance and the IV specification based
on financial conditioning information both provide evidence that there is a positive relation between
bond risk and return. In terms of statistical significance, both specifications indicate that the positive
relation tends to be more reliable the shorter the bond maturity.

Contrary to the case for the IV specification, the intercepts for the GARCH-M regressions generally
do not differ significantly from zero. The exceptions are the regressions for the 3-month bill and the
portfolio of bonds that are very close (less than 12 months remaining) to maturity. Thus, the GARCH-M
approach appears to be a superior model specification.

16 The GED is a restricted version of the skewed generalized error distribution (SGED). Although it may seem intuitive that
a less restrictive distribution is always better, since the non-normality of the error term is not driven by skewness, a loss of
efficiency would obtain from over-parameterization of the distribution if specified with the more general SGED.

17" Although not shown, x? distributed goodness-of-fit log-likelihood ratio tests (one degree of freedom) comparing the fits
of the GED and the normal distributions for each maturity indicate that the GED provides a statistically-significantly better fit
than the normal.

18 Nelson shows that an IGARCH(1,1) process with a positive drift is strictly stationary and ergodic. The unconditional density
for such a process is the same for all t.
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6.3. GARCH-M estimation with financial conditioning information

Our third model of conditional volatility incorporates both financial conditioning variables and
GARCH effects:

Reev1 —Rpe :01140+Clz,10'?.[+1 + Yrt41 (14)

g-?_r+] =Bro+ ﬁr,lgz_[ + ﬁrl)’?,f + Br3Ret + Bra(Yrt = Rie) + Brs(Ret — Rpeo1) + Ve (15)
Results, reported in Table 5, indicate that incorporating both financial conditioning variables and
GARCH effects in the model of conditional variance provides stronger evidence of a positive relation
between bond risk and return than does the simple GARCH-M estimation of Table 4. In the mean
equation, the coefficient on the variance term is positive and significant at the 0.01 level for four bond
maturities and at the 0.05 level for three bond maturities. Moreover, as is the case for the simple
GARCH-M regressions, the intercepts for the GARCH-M regressions that incorporate financial condi-
tioning variables in the variance equation generally do not differ significantly from zero. The model
seems well specified for all but the shortest-term bonds.

An examination of the results for the variance equation indicates that the one-month rate is sig-
nificant (0.05 level or lower) in explaining the conditional variance of every bond maturity. The
significance of the yield spread (0.01 level) in explaining conditional variance is limited to the 3-month
bill. The lagged excess return is significant (0.05 level) only for the 120-month bond.

In Table 5, the GED parameters differ significantly from the value for the normal distribution (0.01
level) in every regression. The Lagrange Multiplier ARCH statistics indicate that the model is effective
at removing most of the ARCH effects from the regression residuals. For each maturity, the inclusion of
financial conditioning information in the variance equation increases the value of the log-likelihood
function relative to the value reported in Table 4 for simple GARCH-M estimation. The persistence in
conditional volatility, as measured by the AR(1) coefficient, is usually close to that reported in Table 4
for the simple GARCH model.

6.4. Additional robustness tests

As a robustness check, all three models are estimated using the conditional standard deviation
and the log of conditional variance rather than the conditional variance to estimate the risk-return
relation. While these changes do not materially alter our conclusions, there are systematic effects
on the p-values for the coefficient on the conditional volatility measure. For instrumental variables
estimation using financial conditioning information, using the conditional standard deviation tends to
raise p-values slightly. For GARCH-M estimation, both with and without conditioning variables, using
the conditional standard deviation tends to lower p-values slightly. The preponderance of results
remains consistent with a positive risk-return relation.

We also check the robustness of our results to the use of asymmetric GARCH-M models that allow
positive and negative shocks to returns to have different impacts on the conditional volatility. Contrary
to the existing evidence for stocks, for which asymmetries are significant determinants of conditional
volatility that cause the sign of the risk-return relation to reverse, we find that these asymmetries are
insignificant in determining the conditional volatilities of bonds.

We also explore the use of alternatives to the GED distribution for estimating GARCH models
when regression residuals are not conditionally normally distributed. We repeat estimation of all
GARCH models using the Student’s t-distribution and using the quasi-maximum likelihood method of
Bollerslev and Wooldridge (1992). Our conclusions are robust to these changes in the specification of
the conditional distribution for errors.

We use GMM system estimation of Eq. (11) to produce our estimates of the risk-return relation
that are based on modeling the conditional variance using only financial conditioning information.
Advantages of the GMM estimator are that it takes into account the cross-equation correlations in the
error terms and is robust to heteroskedasticity and autocorrelation of unknown form. As a check on the
importance of these advantages we also estimate Eq. (11) using three-stage least squares (3SLS) and
single-equation estimation. 3SLS accounts for the cross-equation correlations in the error term and
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heteroskedasticity, but does not account for autocorrelation in the errors. Single-equation estimation
accounts for heteroskedasticity and autocorrelation of unknown form, but not the cross-equation
correlations in the error terms. Results for 3SLS are similar, but slightly weaker than GMM estimation.
Results for single-equation estimation are substantially weaker than both 3SLS and GMM estimation.
Thus, accounting for the cross-equation correlations in the errors produces efficiency gains that have
an important impact on the statistical significance of the estimated relation between bond risk and
return.

6.5. Discussion of implications for asset pricing models

Our findings have implications for the modeling of investor preferences and asset returns that
support the conclusions of Cochrane (2001, 2006). Our finding of a positive relation between the first
two moments of bond returns is evidence that bond realized returns tend to be high during good
times of low marginal utility and low during bad times of high marginal utility. The inverse relation
between a fixed income security’s price and discount rate, implies the opposite relation for expected
bond returns and marginal utility. Thus, a challenge for asset-pricing models is to capture the fact
that investors associate periods of high expected (low realized) bond returns with bad times. A well
known result from the prediction literature is that expected returns on stocks and bonds are higher
near the troughs of recessions than at the peaks.'® Thus, our results support Cochrane’s conclusion
that theoretical models need to explain, and empirical models need to capture, the fact that investors
fear recessions.

The existing ICAPM specializations of the consumption-based model are ill-suited to explain our
results.2? The ICAPM approach assumes that the marginal utility of consumption is a function only of
wealth and state variables that describe the conditional distribution of expected future returns. Unless
the coefficient of relative risk aversion is very low (less than one), the ICAPM associates good times
with high, and bad times with low, expected returns.?! If one believes that risk aversion is reasonably
high, our results support the conclusion that investor preferences are not adequately modeled by
wealth and investment opportunities alone.

Our results are consistent with Cochrane’s (2001, 2006) conclusion that asset pricing models must
capture the fact that investors are concerned not only with the wealth effects of holding assets, but of
the fact that assets do poorly at particular times or in particular states of nature (recessions). Cochrane
suggests that this can be done in a utility framework by adding arguments into the utility function
that enter nonseparably either over time or over states of nature. For example, Campbell and Cochrane
(1999) associate high expected returns with bad times by adding an argument, habit, that enters the
utility function nonseparably over time. For the ICAPM framework, Cochrane recommends adding a
recession state variable to the value function.

7. Stability of the risk-return relation

The regression models reported in Tables 3-5 assume a time invariant linear relation between the
expected excess return and conditional variance. The theoretical model of Section Il does not restrict

19 Fama and French (1989) find that risk premiums on stocks and long-term corporate bonds are related to variables that
track business conditions. They conclude that excess returns are high when economic conditions are weak and low when
economic conditions are strong. Pilotte and Sterbenz (2006) report similar findings for Treasury bonds and stocks. They find
that conditional mean excess returns on Treasury bond portfolios of maturities of one to five years peak near the troughs of
recessions, while conditional means of shorter maturity bonds and bills peak during recessions prior to the trough (see their
Table 5).

20 Two excellent sources of discussion of the relation of the ICAPM to the general model are Cochrane (2006, 2007).

21 The coefficient of relative risk aversion determines whether investors will increase or decrease consumption in response to
changes in expected future returns. When risk aversion is greater than one, investors increase both current and planned future
consumption in response to an increase in expected returns. When risk aversion is less than one, investors are more aggressive
in seeking growth in planned consumption. In response to an increase in expected returns, they decrease current consumption
to invest more in risky assets.
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the risk-return relation to a stable linear relation. In this section, we evaluate the linearity and stability
of the relation between bond risk and return.

7.1. Analysis of excess return model residuals

A straightforward way to check the linear restriction for any of our models is to examine the
relation between the regression error and financial conditioning information. If conditioning infor-
mation explains variability in excess returns that is not related to conditional volatility, a linear relation
between the conditional mean and conditional variance is rejected. Such a finding suggests that the
reward to volatility changes over time.

Table 6 reports the results of OLS regressions of residuals from our models on financial conditioning
information. For all three models, conditioning variables have explanatory power beyond that of the
conditional variance. The explanatory power is greatest for the model where the conditional variance
is based only on financial conditioning information. The explanatory power is lower in models where
the conditional variance estimates incorporate GARCH effects. At least one conditioning variable is
significant in most of the residual regressions. Clearly, the conditioning variables capture variation in
excess returns that is not related to our estimates of the conditional variance. A time invariant linear
specification of the relation between the conditional mean and conditional volatility is rejected, which
suggests that the reward to volatility changes over time.22:23

7.2. Rolling correlations between conditional means and conditional variances

To provide evidence on the impact of changing reward to volatility on the stability of the risk-return
relation we examine the relation between estimates of the conditional mean and conditional variance.
We calculate contemporaneous correlations between estimates of conditional means and conditional
variances for each bond maturity over 17-month rolling periods.24

To get a time series of fitted values, we estimate final models of conditional means and variances
for Treasury Bond excess returns. Our final model incorporates all aspects of our prior models. The
conditional mean is modeled as a function of both the conditional variance and financial conditioning
information. The conditional variance incorporates both GARCH effects and financial conditioning
information. We first estimate the following GARCH-M model:

Reein —Rpe = a0+ 00102 g + 00 2(Yer — Re) + @ 3(Ree — Rye_1) + Ve (16)

021 = Br.o+ Bea0Ze + Br2VEe+ BraRee + BralYre — Ree) + Brs(Ree — Reo1) + e (17)

After the initial estimation, we drop explanatory variables that are not significant at the 0.10 level
and re-estimate the model. The final models with only variables that are statistically significant in
explaining the conditional mean or conditional variance are reported in Table 7.

An interesting aspect of Table 7 is that the GARCH in mean term is significant for only two bond
maturities. Results of omitted variable tests (not reported) confirm this conclusion. The effect of the
conditional variance on the conditional mean is generally subsumed by the financial conditioning
information. The yield spread is always significant in explaining the excess return and the lagged
excess return is significant in explaining the excess return for all but the 240-month bond. In the
variance equation, the GARCH terms and the one-month rate are always significant in explaining the

22 pilotte and Sterbenz (2006) find that Sharpe ratios on long-term bonds, but not short-term bonds, vary over the business
cycle. Our results differ in indicating that there is time variation in the reward to volatility for all bond maturities. A potential
explanation for the difference in results is that our tests are not tied to the business cycle.

23 The results for bonds reported in Table 7 are consistent with results that Harvey (2001) reports for stocks. Harvey finds
that the rejection of a linear risk-return relation for stocks is robust to changes in the method used to estimate the conditional
variance. He also presents graphic evidence that the ratio of conditional mean to conditional volatility for stocks has a distinct
business cycle pattern.

24 In his examination of the stability of the risk-return relation for common stocks, Whitelaw (1994) chooses a 17-month
window to balance the need for reasonably accurate estimates with the need for a period that is short enough to pick up
variation over the length of a business cycle. We follow his approach to facilitate a comparison with existing results for stocks.
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Table 8
Correlation matrix of rolling estimates of correlations between the conditional moments of bond excess returns.
Maturity T~3 0<t<12 12<t<24 24<1<36 36<7<48 48<1<60 7~120 T~240
T~3 1.00
0<7t=<12 0.47 1.00
12<t<24 0.26 0.70 1.00
24<1<36 0.12 0.50 0.89 1.00
36<1=<48 0.03 0.44 0.79 0.91 1.00
48<1 <60 —-0.02 0.35 0.70 0.87 0.93 1.00
T~120 0.11 0.22 0.46 0.55 0.67 0.74 1.00
T~240 0.03 0.13 0.31 0.47 0.54 0.67 0.79 1.00

The following are correlations between rolling estimates of correlations between the fitted values of the conditional mean and
conditional variance of excess returns on bonds of different maturities. The 17-month rolling correlation for each bond maturity
is between the conditional excess return and conditional variance as shown in Fig. 1. The model used to estimate the conditional
excess returns and variances is shown in Table 7 for each maturity. Using all of the time series from January 1961 to December
2009, the correlation coefficients begin in May 1962 and end in December 2009.

conditional volatility. The yield spread is never significant in the variance equation and the lagged
excess return is significant only for the 3-month bill and 120 month bond. Viewed overall, the results
reported in Table 7 indicate that the yield spread and lagged excess return are generally important in
predicting conditional means, while the one-month rate and GARCH effects are important in predicting
the conditional variances.

Fig. 1 presents graphs of the rolling estimates of correlations between the fitted series of conditional
excess returns and conditional variances for each bond maturity. The graphs show substantial variation
over time in the short-term relation between bond risk and return. For longer maturities, both the
range of correlations and incidence of negative correlations are similar to those reported by Whitelaw
(1994) for stocks. For the shortest maturities, the range of correlations is diminished somewhat, but
there remains substantial variation over time and numerous negative correlations.

The graphs in Fig. 1 are shaded to show business cycle expansions and contractions. The correlations
vary substantially within both expansions and contractions. The graphs show no obvious business
cycle pattern in the relation between bond risk and return, though there appears to be some tendency
for the estimated relation to decrease either prior to or early in recessions. Our ability to draw firm
conclusions regarding business cycle patterns is limited by the fact that our sample contains only
seven measured contractions.

To illustrate the co-movement in the risk-return relation across bond maturities, in Table 8 we
report correlations between the rolling correlations of each maturity pair. The correlations in Table 8
indicate that time variation in the risk-return relation is similar for adjacent maturities, but differs
substantially when the difference in maturity is large. Nevertheless, correlations are positive for all
but one pair of bond maturities.

Overall, our examination of rolling correlations shows instability in the short-term relation between
bond risk and return. The relation is often negative for each bond maturity. For longer maturities, both
the range of correlations and incidence of negative correlations are similar to those reported previously
for common stocks. For shorter maturities the range is diminished somewhat; however, the rolling
correlations for all bond maturities do tend to move together. Negative rolling correlations suggest
there may be specific time periods in which bonds were effective hedging assets. Further study is
required to draw any definitive conclusions regarding this possibility.

Fig. 1. Rolling estimates of correlations between the conditional moments of bond excess returns The graphs above plot the
17-month rolling estimates of the correlation between the fitted values of the conditional mean excess return and conditional
variance for each bond maturity. The models used to predict the excess returns and variances are reported in Table 7. Using all
of the time series from January 1961 to December 2009, the correlation coefficients begin in May 1962 and end in December
2009. Shaded areas represent business cycle contractions as defined by the National Bureau of Economic Research with the
beginning month defined as the first trough month and the ending month defined as the last trough month. Non-shaded areas
are business cycle expansions.
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8. Conclusions

Our full sample estimation of the linear relation between the conditional mean and conditional
volatility of U.S. Treasury Bonds documents a significant positive relation between bond risk and
return for maturities of 3 months to 20 years. This finding is not very sensitive to the method used to
estimate conditional volatility and is especially reliable for bond maturities of 5 years or less. A positive,
rather than negative, risk-return relation indicates that Treasury Bonds are not a hedging asset as that
concept is defined in consumption-based models of intertemporal choice. Rather, an effective hedging
asset has the return characteristics of a short position in Treasury Bonds. Short positions on shorter-
maturity bonds appear to be the most statistically reliable means for an investor to hedge the marginal
utility of consumption.

Our full sample results are consistent with the conclusion that realized returns on Treasury Bonds
are high when investors least value, and low when investors most value, the benefits of an additional
dollar of consumption. Thus, for a special case of the consumption-based model to accurately reflect
investor preferences, it must explain why investors associate bad times of high marginal utility with
periods of low realized and high expected bond returns. Special cases that assume that the marginal
utility of consumption is a function of at most wealth and investment opportunities, such as the
ICAPM specializations of Merton (1973) and Campbell (1993), do not do so. Unless one assumes that
risk aversion is very low, those models associate bad times with low expected returns. Explaining why
investors associate bad times with high expected returns requires a model that captures the fact that
investors are concerned not only with the wealth effects of holding assets, but with the fact that assets
do poorly at particular times or in particular states of nature (recessions). Campbell and Cochrane
(1999) do so by adding an argument to the utility function, habit that enters nonseparably over time.

Our analysis of the linearity and stability of the risk-return relation produces evidence that the
reward to volatility and the short-term relation between bond risk and return may vary over time.
The fact that rolling correlations between estimates of the conditional mean and conditional volatility
are often negative suggests that there may be specific time periods in which bonds were effective
hedging assets. Further study is required to draw any definitive conclusions regarding this possibility.
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capital asset pricing model (CAPM) with a few firms using the dividend discount cash flow (DCF)
and the arbitrage pricing (APM) models, all of which were developed in the 60s and 70s. A survey
conducted by the Association for Financial Professionals (2011) on the use of asset pricing models for
estimating the cost of capital found that 87% of all firms and 91% of publicly traded firms use the CAPM,
3% of all firms and 2% of publicly traded firms use the DCF model and 1% for both types use the APM.
Whereas most firms and much academic research’ still use the CAPM for cost of capital estimations,
the literature on the problems with the empirical evaluation and theoretical foundations of the CAPM
is vast and conclusively negative. Fama and French (2004) summarize the literature and conclude that
“...In the end, we argue that whether the model’s problems reflect weaknesses in the theory or in its
empirical implementation, the failure of the CAPM in empirical tests implies that most applications
of the model are invalid.” This paper does not recommend that the CAPM be discarded or substituted
with the GCAPM discussed and tested in this paper. No information should be ignored for estimating
the cost of common equity.

Michelfelder and Pilotte (2011) introduced a new asset pricing model for estimating the cost of
common equity capital based on the intertemporal asset pricing model literature (discussed below).
The generalized consumption asset pricing model requires a minimum of assumptions in its theoretical
development. It also is applied with a minimum of subjectivity. Ahern, Hanley, and Michelfelder (2011)
performed some cursory preliminary empirical tests and applied the GCAPM to model the risk-return
relationship for stocks and estimate the cost of common equity. They used a few public utility stocks to
estimate and apply the GCAPM. Public utility applications are important as public utilities are regulated
primarily by the allowed rate of return which is supposed to reflect the cost of capital. It is so important
to the public utility industries that the initial academic literature on cost of capital estimation and
application was based to a major extent on public utility industry studies. See references in Morin
(2006).

Ahernetal.(2011) found the GCAPM to be promising in cursory empirical testing and in generating
reasonable, mechanically (without subjective judgment) developed estimates of the cost of common
equity capital for a small sample of public utilities, consisting of a few electric, electric and gas, natural
gas, and water utilities.

Although the model can be used for estimating the cost of capital for any firm, this investigation
also focuses on public utility regulation and applications since it is likely to be the most contested issue
in a public utility rate proceeding (see Bonbright, Danielsen, & Kamerschen, 1988; McDermott, 2012;
Phillips, 1993).2 Additionally, the practice of public utility regulation has not adopted other models
other than DCF and the CAPM (Ahern et al., 2011). These models have numerous strong assumptions
and require many subjective judgments in application that leads to highly contested rate of return
recommendations in public utility proceedings. The application of these models is highly questionable
and the estimates subject to many vagaries due to choices of inputs.

This paper performs an empirical investigation of the GCAPM for public utility cost of common
equity estimation.

2. The model

The literature on the traditional CAPM and consumption asset pricing models is vast so that liter-
ature is briefly discussed that summarizes the work leading to the model used in this research.

The GCAPM has been recently derived and empirically tested for US Treasury Bonds and Bills and
stock market returns in Michelfelder and Pilotte (2011) and preliminarily applied and tested for public

1 Arecent variant of the DCF model has emerged in the academic literature for estimating the cost of common equity capital
for other research, the implicit cost of capital. It is essentially the expected book value of a firm plus the capitalized value of
the infinite stream of the conditionally expected net income minus the required net income to earn its cost of capital equated
to the current stock price. The capitalization rate is the cost of common equity and the same rate implied in the required net
income. See Pastor, Sinha, and Swaminathan (2008) and Molina-Ortiz and Phillips (2014).

2 McDermott (2012) on pp.13-14 states: “While determining the operating costs and rate base is not without controversy,
the calculation of the firm’s cost of capital is generally one of the most contentious issues in a rate case. ...” The cost of equity
is an expectation held by the “marketplace” and is therefore not directly observable. As a result it must be estimated and the
question of what is a correct assessment of the market’s true value is partly what makes this issue so contentious.
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utility stocks and stock markets in Ahern et al. (2011). There are many restrictive versions of the model
that led to the derivation of the GCAPM. The main asset pricing models used as foundations to develop
the GCAPM include the intertemporal capital asset pricing model in Merton (1973 ), models in Cochrane
(2004), the intertemporal asset pricing model of Campbell (1993), and the habit-persistence model of
Campbell and Cochrane (1999).

Some GCAPM highlights are that it (1) makes no assumptions about the efficiency of the asset
market, (2) has no constraints on the investor’s degree of risk aversion or limits on the magnitude
of coefficient of risk aversion, (3) prices the risk that the investor is actually exposed to rather than
the nonrealistic systematic risk that assumes that the investor has diversified away all nonsystematic
risk. That is, the GCAPM does not assume that the investor has a perfectly diversified portfolio that
eliminates all unique risk. The GCAPM even allows for the possibility of a negative relation between
return and volatility where other asset pricing models do not. Investors are willing to pay (give up
return or accept returns less than the risk free rate) to be exposed to patterns of volatility that hedge
against downturns in business cycle levels of consumption. This property will be discussed below and
considered in the empirical analysis.

Michelfelder and Pilotte (2011) specify the GCAPM as the ex ante risk premium of an asset i as a
function of the volatility of the asset i ex ante return:

UOlt [MH—] ]

O

volg [Rz‘,r+1] corre [MIH,RLHJ , (1)
where R;;. 1 is the ex ante return on asset i, Ry, is the risk free rate of return at time ¢, M;+1 is the
stochastic discount factor (SDF), vol; is the volatility of the variable conditioned on information avail-
able in time t, E; is the expectations operator conditional on information available in time t, and, corr; is
the correlation conditioned on information available in time t. The SDF is the intertemporal marginal
rate of substitution in consumption:

_ 1 Uc,t+l
Mea = (m) T

where the U.’s are the marginal utilities of consumption for the differing time periods and k is the
discount rate for the period from t to t+ 1. The ratio of the marginal utilities of consumption for two
time periods, U.r+1/Uc, rises if the expected future dollar value of consumption falls below current
consumption. This property is due to the concave shape of the investor’s utility function and dimin-
ishing marginal utility and generates the specification of the model to identify the business cycle
(represented by consumption expenditures) hedging property (if any) of an asset.

The ratio, vol; [M¢+1]/E: [M;+1], is the slope of the mean-variance frontier and reflects the expected
volatility of utility from consumption relative to expected utility, which is the conditional coefficient
of variation in utility. If conditional volatility rises relative to expected value, investors require a
greater risk premium as compensation. The algebraic sign of the relation (slope) between the expected
risk premium and its conditional volatility is determined by the conditional correlation (corr;) of the
expected risk premium and the SDF. The sign of this slope has the opposite sign of the correlation of
the asset return and the ratio of intertemporal marginal utilities in consumption. When the correlation
is positive (negative), the asset will have a negative (positive) relation with its risk. Since a decline in
consumption in an economy is a component of a business cycle contraction, assuming investors have a
concave utility function of consumption, a decline in expected consumption increases marginal utility
as the investor’s consumption moves left on the utility function. The hedging asset generates positive
changes in asset returns when the business cycle is in a contraction and therefore the asset is a business
cycle and consumption hedge.

Therefore, if the estimated return/risk coefficient is negative, the asset is a business
cycle/consumption hedge. Under these circumstances, it is conceivable that an investor may accept a
return less than the risk-free rate as she is willing to pay (give up return) to be exposed to this specific
pattern of higher volatility. This asset delivers rising returns when the investor needs it most — during
a business cycle downturn. A hedging asset pays more during business cycle contractions and less
during expansions and therefore plays the role of insurance, paying to avoid hardship.

(2)
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The slope of the relation between the return and risk is very rich in insight and structure. The
slope of the return and volatility relationship is a function of the volatility of the return, the indepen-
dent variable. As the volatility changes, it affects the corr; as correlation equals covariance of the two
variables divided by the product of the volatility of the two variables.

3. The data

The company stocks in the rate of return regulated electric, electric and gas distribution (combina-
tion), natural gas distribution (sometimes referred to as local distribution companies or “LDC’s”), and
water utility industries are defined by the AUS Utility Reports®, a national public utilities financial
consulting firm and database company established in 1968 (www.aus.com). These include all 77 public
utility stocks that are publicly traded in the US. The monthly stock total returns for each public utility
begin with the first available monthly data observation for each individual utility company stock in
the University of Chicago’s Booth School of Business Center for Research in Security Prices (CRSP®)
database. The data available from CRSP® begins no earlier than January 1926 for stock data in general
and ends for this study at December 2011. CRSP® faculty and staff determine how far back to go to
obtain accurate stock price and returns data on every stock. Monthly returns observations range from
the earliest available date in CRSP® for each stock to December 2011. The risk free rate is the monthly
long-term US Treasury bond yields from Morningstar (2012). The US stock market data is the CRSP®
Fama-French monthly returns risk premium based on the CRSP® value-weighted stock market index
that includes most stocks on the NYSE, NASDAQ, and AMEX and includes approximately 11,000 stocks.
This data is publicly available at no cost from Professor Kenneth French’s data website (French, 2012).

Table 1 shows descriptive statistics for the monthly risk premium data for each stock and the data
observation range for each stock by industry. The annualized compound annual return premia based
on the monthly means range from approximately 5% to 7.5%. Standard deviations are about 10-20
times the mean risk premiums (coefficients of variation).

The greatest number of observations are obtained for each stock as more data history capture a
longer period of the fundamental nature of asset pricing volatility clustering patterns, whether the
patterns are recent or many years old. The nature of autoregressive conditional heteroskedasticity
(ARCH) models is based on the fundamental nature of financial markets volatility clustering patterns.

4. Empirical results

An obvious method to estimate Eq. (1), the relation between risk and return, is the generalized
autoregressive conditional heteroskedasticity in mean (GARCH-M) model. The GARCH-M model was
developed specifically for estimating asset return and volatility relations. GARCH-M is used since it
specifies the conditional expected risk premium as a linear function of its conditional volatility, which
is the theoretical specification of Eq. (1). Due to the high likelihood of ARCH effects in asset returns the
use of GARCH methods will improve the efficiency of the estimates if ARCH effects should be present in
the data. The GARCH-M model adopted herein was initially developed and tested by Engle, Lilein, and
Robins (1987) to estimate the relationship between US Treasury and corporate bond risk premiums
and their expected volatilities. The GARCH-M model is specified (without an intercept in the return
equation) as:

2
Riri1 —Rpe = @i ¢07 1 + Eire1 (3)

O’i%[+1 :ﬁ0+1310j2’t+,32‘9%t+ni,t+15 (4)

where R;,+1 is the expected total return on asset i, Ry, is the risk-free rate of return, 02441 is the
conditional or predicted variance of the risk premium for asset i that is conditioned on past information,

3 AUS, Inc. is a holding company of financial consulting, database and marketing research consulting firms. AUS Consultants
is a national public utilities financial consulting firm established in 1968. See www.ausconsultants.com.
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Table 1
Descriptive statistics by utility industry.
Electric stock Symbols Monthly mean RP Std. dev. Begin period
AEE 0.00319 0.04812 January 1953
AVA 0.00380 0.06352 October 1952
BKH 0.00701 0.06850 January 1973
CHG 0.00375 0.04869 December 1945
CMS 0.00250 0.07378 March 1947
CNP 0.00609 0.06924 September 1943
CPK 0.00646 0.05888 January 1973
D 0.00660 0.05021 July 1983
DTE 0.00433 0.05509 January 1926
DUK 0.00374 0.05750 August 1961
ED 0.00566 0.06678 January 1926
EDE 0.00445 0.04824 November 1946
ETR 0.00537 0.06362 June 1949
EXC 0.00477 0.05263 August 1943
LNT 0.00462 0.05212 January 1973
MDU 0.00623 0.06120 October 1948
MGEE 0.00499 0.04921 January 1973
NI 0.00245 0.06306 January 1963
NU 0.00287 0.05700 March 1967
NVE 0.00303 0.07535 December 1962
OGE 0.00562 0.05579 October 1950
PCG 0.00508 0.06478 January 1926
PEG 0.00486 0.05421 April 1948
POM 0.00406 0.05045 January 1947
PPL 0.00474 0.05408 January 1946
SCG 0.00589 0.05684 December 1946
SRE 0.00510 0.06067 July 1998
TE 0.00320 0.06615 August 1962
TEG 0.00476 0.04736 June 1953
UGl 0.00527 0.06988 July 1929
UIL 0.00470 0.06512 January 1972
UNS 0.00020 0.08707 June 1969
UTL 0.00479 0.05157 April 1985
vvC 0.00544 0.05821 January 1971
WEC 0.00562 0.04747 December 1947
WR 0.00439 0.05186 August 1949
XEL 0.00513 0.05463 March 1949
Mean 0.00461 0.05889
Electric stock Mean RP  Std.dev. Begin period Gas stock Mean RP  Std.dev. Begin period
symbols symbols
ALE 0.00541  0.53263  April 1950 AGL 0.00592  0.05085 January 1973
AEP 0.00429  0.05421  October 1949 ATO 0.00608 0.06014  January 1984
CNL 0.00707  0.05232 December 1981 DGAS 0.00460 0.04618 May 1981
EIX 0.00559  0.06519  June 1926  EGN 0.00709  0.06478  January 1958
EE 0.00799  0.06749 March 1996  EQT 0.00708  0.06400  July 1950
FE 0.00450  0.05336  October 1946  EGAS 0.00712 0.07676  February 1986
GXP 0.00406  0.05268  October 1950 LG 0.00382  0.08632  January 1926
HE 0.00327 0.05492 November 1964 NFG 0.00562  0.05605  August 1955
IDA 0.00451  0.05363  February 1944 NJR 0.00636  0.06099 January 1973
NEE 0.00671  0.05890 March 1950 NWN 0.00491 0.05826  January 1973
OTTR 0.00449  0.06278  January 1973  OKE 0.00761  0.07400  June 1954
PNM 0.00160 0.07506  October 1972 PNY 0.00630 0.05847 March 1970
PNW 0.00244  0.08241 September 1961 RGCO 0.00490 0.04263  March 1994
SO 0.00809 0.11648 November 1929  SJI 0.00544  0.05631  October 1958
STR 0.00733  0.07784  February 1961
Mean 0.00500  0.09872 SWX 0.00396  0.06799  January 1973
WGL 0.00513  0.05847 Feb 1940
WMB 0.01230 0.13432 Aug 1962
Mean 0.00620  0.06635
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Table 1 (Continued )
Water stock symbols Mean RP Std. dev. Begin period
ARTNA 0.00620 0.05574 June 1996
AWR 0.00527 0.06154 January 1973
CTWS 0.00488 0.05391 July 1975
CWT 0.00550 0.05655 January 1973
MSEX 0.00558 0.05235 January 1973
SJW 0.00620 0.06565 March 1972
WTR 0.01006 0.07025 August 1971
YORW 0.00912 0.07119 February 2001

Mean 0.00660 0.06090

The mean RP is the mean of the monthly risk premium returns data for each stock used to estimate the GCAPM with the GARCH
models. The mean is calculated from the beginning period and ending in December 2011.

and, &;; and 1;+1 are the error terms for the mean and volatility equations, respectively. The parameter,
«j, or “alpha” is the return-to-risk coefficient as specified in Eq. (1) as:

i = —%Com [Mt+1 , Ri,t+l] (5)
This parameter represents the relation between risk premium and volatility and its algebraic sign
indicates whether the asset is a business cycle hedge. The parameter itself is a function of the inde-
pendent variable, the conditional variance, and is time varying as the conditional standard deviation
of the return is included in the conditional correlation, corr¢[M;+1, R;, ¢+1], of the stochastic discount
factor and the return. The theoretical model, Eq. (1), is specified without an intercept, therefore it is
estimated the model without the intercept, but robustness tests are done to evaluate the model with
intercepts. Intuitively the intercept should be zero. Otherwise would indicate evidence of an excess
return premium or payment (if negative) that is not associated with volatility. The “no-intercept” spec-
ification has been found to be robust in producing consistently positive and significant relationships
between common stock risk premiums and risk in GARCH-M models. These findings are discussed in
Lanne and Saikkonen (2006) and Lanne and Luoto (2007).

Table 2a-d shows the GARCH model estimates for all publicly traded US electric, electric and gas,
gas, and water company stocks as well as the US stock market for comparison. The list of utility stocks
and their categorization in each industry are defined by AUS Utility Reports® (2012) that is available
upon request. The AUS Utility Reports® tracks all US publicly traded electric, gas and water utility
stocks. The results show that the model fits almost all of the public utility stock returns and the US
stock market returns well as almost all estimated parameters are significant, generally at p-values of
0.01 or less, except for water company stocks that have some p values that are generally less than
0.10, especially for the alpha slope that is used to estimate the cost of capital. Generally, water utility
stocks have substantially less stock returns data for modeling.

All but seven of the Lagrange Multiplier ARCH statistics (LM-ARCH), a test for ARCH effects in the
residuals, are not significant, indicating that the GARCH-M model is effective at removing most of the
ARCH effects from the regression residuals. The sum of the slopes in the variance equation (81 + f32)
is close to one for all stocks and the stock market. A value of one or greater indicates the presence
of an integrated GARCH process (IGARCH) (Engle & Bollerslev, 1986). Shocks in returns that have an
IGARCH process have a permanent effect on the conditional variance and therefore the asset’s value.

The slopes on conditional variance, the alphas, are positive and significant for most of the utility
stocks (all but seven) and the US stock market. Those that are not significant have alpha estimates
that are in a reasonable range of values. These results are evidence that there is a long-term positive
relation between risk and return and that none of the assets in this investigation are business cycle
consumption hedges as none are negative in algebraic sign. Since utility sales, especially electricity
usage and therefore cash flows are generally highly correlated with GDP, positive values were expected
for the alpha estimates as utility stocks are not expected to be a business cycle hedge. Fig. 1 from the
US Energy Information Administration’s 2013 Annual Energy Outlook shows the close association
between GDP and electricity use growth rates. As the energy intensity of GDP continues to decline



Workpaper 08

Page 7 of 14
R.A. Michelfelder / Journal of Economics and Business 80 (2015) 37-50 43
Table 2a
Electric utility stocks and US stock market GARCH-M estimations of risk-return relations.
Asset Mean equation Variance equation LM-ARCH
o2 Constant oft &2,
US Stocks (CRSP) 2.869*** 0.000*** 0.841** 0.128*** 0.56
Electric utility stock symbols
ALE 2.072%* 0.000** 0.851*** 0.094*** 0.72
AEP 2.197%* 0.000** 0.789*** 0.112%** 1.12
CNL 2.968"** 0.000** 0.685"** 0.180™** 0.71
EIX 1.536*** 0.000*** 0.873*** 0.108*** 1.32
EE 1.853*** 0.000 0.882*** 0.090 1.14
FE 2161 0.000** 0.755*** 0.158™** 0.79
GXP 2.289*** 0.000*** 0.812%** 0.149*** 0.62
HE 1.634** 0.000*** 0.786™** 0.144*** 0.88
IDA 1.981*** 0.000** 0.851*** 0.097*** 0.93
NEE 2.166*** 0.000** 0.871*** 0.082*** 0.74
OTTR 1.378** 0.001*** 0.489*** 0.248*** 0.70
PNM 0.984 0.000*** 0.834*** 0.116*** 0.52
PNW 1.142* 0.000™** 0.639*** 0.260™** 2.03**
SO 0.944*** 0.000** 0.894*** 0.103*** 0.57

The results are for all publicly traded electric utility stocks. The results are the GARCH-M regressions for the monthly risk
premium on the asset (R;;+1 — Ry;) with conditional variance in the mean equation. The estimated model is:

Rit1 —Rpe = ai,raf[+1 + &;t+1, where «; ¢ = —(v0le[Mr1]/Ec [Mrs1])corre[Mei1, Ri,r+1]

0% = Bo+ P10}, + Pagl + i

The monthly data ranges from the earliest returns data available for each asset in the CRSP database (earliest returns data
available is January 1926) and ends at December 2011. The return variable for US Stocks is the monthly risk premium on the
value weighted CRSP stock returns from the Fama-French CRSP database. Engle’s Lagrange Multiplier ARCH statistic (LM-ARCH)
is a test for ARCH effects in the residuals for 12 lags. It is x? distributed with 12 degrees of freedom where the degrees of freedom
are driven by the number of lags tested. Standard errors are in parentheses. ***, **, * denote p-values equal to less than 0.01,
0.05, and 0.10 levels, respectively, with two-tailed tests for regression coefficients and one-tailed test for LM-ARCH.
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Fig. 1. Relation between GDP and electricity use.

due to the adoption of energy efficiency technologies, the growth rates of GDP and electricity use in
recent years have started to moderately decouple and is expected to continue to do so.

Fig. 2 plots the average of the rolling estimated alpha for each utility industry group for each month
from January 2006 to December 2011 to review the stability and trends in the alphas. Although not
shown for each stock, the alphas range in value from about 0.5 to almost 3.0 and are relatively stable
across all stocks used in obtaining the averages. They do not become negative (switch to temporary
business cycle hedges) at any point during the study period. Note that all of the stocks’ alphas in all of
the industries are quite similar in pattern and stability. All of them drop as the US business cycle enters
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Table 2b

Electric and gas utility stocks GARCH-M estimations of risk-return relations.
Asset Mean equation Variance equation LM-ARCH

O‘i2,t+l Constant o, &2,

Electric and gas utility stock symbols
AEE 1.507** 0.000** 0.823*** 0.106*** 1.81**
AVA 0.980* 0.000%** 0.863*** 0.150*** 0.10
BKL 1.289* 0.000** 0.838*** 0.097*** 0.71
CHG 2.154*** 0.000*** 0.823** 0.117*** 0.66
CMS 1.469*** 0.000%** 0.817*** 0.180*** 1.07
CNP 1.976"** 0.000%** 0.732%** 0.172** 1.99**
CPK 1.896** 0.000 0.961*** 0.025** 0.52
D 2.406** 0.000* 0.806*** 0.121*** 1.08
DTE 2201 0.000%** 0.852*** 0.128*** 1.75**
DUK 1.901*** 0.000** 0.809*** 0.137*** 0.31
ED 1.151*** 0.000"** 0.854™** 0.138*** 0.49
EDE 2.248** 0.000%* 0.806*** 0.068*** 0.98
ETR 2273 0.000%** 0.838*** 0.124*** 0.99
EXC 1.975*** 0.000*** 0.874*** 0.090*** 1.05
LNT 2.302** 0.000** 0.775*** 0.135*** 0.38
MDU 1.642*** 0.000%** 0.811*** 0.115** 1.12
MGEE 2.281* 0.000** 0.765™** 0.057** 0.74
NI 1.604** 0.000** 0.818*** 0.132%** 0.99
NU 1.283* 0.000*** 0.838*** 0.123*** 2.10**
NVE 1.228** 0.000*** 0.903*** 0.079*** 0.35
OGE 2.266*** 0.000*** 0.777** 0.128*** 0.67
PCG 1.836"** 0.000*** 0.860*** 0.118*** 0.84
PEG 2.304%* 0.000** 0.888*** 0.095*** 0.72
POM 2221 0.000*** 0.863*** 0.079*** 0.40
PPL 1.809*** 0.000*** 0.829*** 0.113** 1.19
SCG 2.401%* 0.000*** 0.761*%* 0.150*** 0.53
SRE 1.906 0.000 0.806*** 0.132* 0.41
TE 1.418** 0.000*** 0.823*** 0.136*** 0.47
TEG 2.856%** 0.000* 0.832%** 0.086*** 0.21
UGl 1.400"** 0.000*** 0.923*** 0.058*** 0.37
UIL 1.665** 0.000*** 0.764*** 0.182*** 0.94
UNS 0.764 0.000*** 0.864*** 0.100*** 0.72
UTL 0.822 0.000** 0.715*** 0.128** 0.56
vvC 1.896** 0.000*** 0.869*** 0.081*** 0.62
WEC 2.758%** 0.000* 0.844*** 0.056** 1.15
WR 2.236%** 0.000*** 0.886*** 0.072%** 2.04**
XEL 2.633%** 0.000*** 0.756*** 0.167*** 0.76

See Table 2a notes.

the great recession from the December 2007 peak to the June 2009 trough and the only recession
during the study period (National Bureau of Economic Research, 2015). An increasing (decreasing)
alpha indicates that the price of risk has increased (decreased). These alphas are Sharpe ratios (Sharpe,
1994), the ratio of the expected risk premium to conditional volatility. Higher alphas should not be
interpreted as higher risk and therefore higher expected rates of return on common equity. A higher
price of risk can be associated with lower volatility and lower rather than higher costs of common
equity. Alpha is inversely related to the volatility in return in the theoretical development of the
model. Therefore a higher volatility is combined with a lower alpha so the overall impact of a higher
alpha on the expected rate of return is not clear. It is possible that the drop in alphas approaching and
during the recession may be due to investors’ flight to quality to assets with lower risk and lower but
acceptable return.

Fig. 3 shows the GCAPM cost of common equity results and their trends for each of the public
utility industries. The alpha coefficients and predicted monthly volatilities used to estimate the cost of
common equity for each public utility stock are estimated using a series of estimated GARCH models
for each utility as discussed above. Consistent with Ahern et al. (2011), the ex ante common equity risk
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Table 2¢
Gas (local distribution companies or LDC) utility stocks GARCH-M estimations of risk-return relations.
Asset Mean equation Variance equation LM-ARCH
a.'z,m Constant af[ &2,

Gas utility stock symbols

AGL 2.787*** 0.000** 0.803*** 0.096*** 0.57
ATO 2.143"** 0.003*** —0.081 0.261"** 0.58
DGAS 2.195* 0.003* —-0.360 0.051 0.23
EGN 2215 0.000"** 0.766™** 0171 0.76
EQT 1.814*** 0.000*** 0.834*** 0.131"* 0.46
EGAS 1.150 0.000*** 0.732*** 0.197*** 0.36
LG 0.855™* 0.000™** 0.896™** 0.097*** 0.66
NFG 1.596*** 0.000*** 0.901*** 0.079*** 0.86
NJR 1.944** 0.002*** 0.351** 0.276"** 0.11
NWN 1.604** 0.000** 0.796*** 0.117*** 0.92
OKE 1.569*** 0.000"** 0.810™** 0.139** 0.80
PNY 2287 0.000*** 0.837*** 0.106™** 0.98
RGCO 2,153 0.000** 0.962*** -0.059*** 0.94
N 1.989*** 0.000"** 0.755"** 0.138"** 0.94
STR 1.381** 0.001** 0.866*** 0.036"** 0.11
SWX 1.177* 0.000*** 0.823*** 0.087*** 0.34
WGL 1.092** 0.000™** 0.831"** 0.170"** 0.25
WMB 0.824** 0.000*** 0.813*** 0.131"** 2.68***

See Table 2a notes.

Table 2d
Water utility stocks GARCH-M estimations of risk-return relations.
Asset Mean equation Variance equation LM-ARCH
2 2 2
0 Constant o, &,

Water utility stock symbols

ARTNA 1.879 0.000"* 0.838"** 0.094** 0.93
AWR 1.389* 0.000* 0.873* 0.047 0.74
CTWS 1.636* 0.001** 0.529%** 0.157*** 0.44
CWT 1.706** 0.000** 0.793*** 0.111"* 0.86
MSEX 1.880** 0.000** 0.805"** 0.087** 0.94
S)W 1.273* 0.000** 0911 0.043*** 0.68
WTR 2.110%** 0.000*** 0.857*** 0.079"** 1.15
YORW 1.819 0.000 0.852*** 0.029 0.63

See Table 2a notes.

premiums were calculated using the average of predicted volatilities (variances) over the entire time
period for which CRSP data were available for each utility and then multiplied by «;’s. The GCAPM cost
of common equity for each utility was estimated by adding the average predicted utility’s common
equity risk premium for each month starting in January 2006 through December 2011 to the predicted
risk free rate, which is the consensus forecast of the 30 year US Treasury Bonds yield for the next 6
quarters from Blue Chip Financial Forecasts. Fig. 3 shows that the predicted cost of common equity
capital results generated by the GCAPM was stable for all utility industries except for the recession and
associated global financial market crisis of 2008 and 2009. During that period, predicted GCAPM costs
of capital declined. This may have been due to investors’ flight to quality to less risk and an acceptable
lower return. The GCAPM predicted costs of capital for all of the utility industry groups follow a similar
trend except for the water utilities, which had a similar path but much more volatility. Contrasting
with the CAPM that uses only one estimated parameter, beta, to establish the uniqueness among each
stock, the GCAPM uses two estimated parameters to predict the expected returns, the alpha and the
specific stock predicted conditional volatility and three more parameters in the variance prediction
model for predicting volatility. Since it is investors’ behaviors that cause the level of volatility and due
to the fact that the GCAPM uses predicted volatilities to predict the cost of capital, the GCAPM is more
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individual stocks.

intuitive appealing than the CAPM. The CAPM is not a forward-looking model and beta is not a pure
measure of risk. It is a mixture of correlation and risk.*

Fig. 4 shows the plots the averages of the costs of common equity for each stock estimated with the
GCAPM and the CAPM for each of the utility industries. The plots consistently show that the GCAPM
generates a substantially higher cost of capital than the CAPM. This may be due to the fact that the
GCAPM prices the risk which investors actually face whereas the CAPM prices systematic risk, the
only risk that the investor would be exposed if they had a perfectly diversified portfolio, which does
not exist in practice. Based on the well-established observation of low R?’s of CAPM regressions, a
substantial majority of a stock return’s volatility is not explained by the CAPM (Fama & French, 2004)
and therefore not priced by the CAPM.

The only recession that occurred during the period shown on the graphs is the great recession that
started with the peak at December 2007 and the trough at June 2009 (National Bureau of Economic
Research, 2015) as mentioned above. As investors anticipated the future of the business cycle, both
the alphas and the costs of common equity peaked as shown in Figs. 2-4 then declined and reached
the trough a few months before the business cycle. Note (Fig. 4) that the GCAPM costs of capital peaks
and troughs precede those of the CAPM by somewhat less than a year. This suggests that the GCAPM is
a forward looking model more than the CAPM as it leads CAPM peaks and troughs in the cost of capital
and is able to anticipate CAPM generated trends in the cost of capital. This evidence is not meant to
conclude that the CAPM should be replaced by the GCAPM. Until one model un-equivocally produces
results deemed to be closer to the true cost of common equity, no information should be ignored for
consideration in estimating the cost of common equity. This investigation suggests that the GCAPM

4 The CAPM beta is defined as 8 = pim 0 Om/om? Where p;, is the correlation between the returns on stock i and the market,
and the o’s are the standard deviations on stock i and market returns (m). Since the expression can be simplified to ;= pim
(oi/om), only the ratio of standard deviation of the stock to the market return represents volatility and therefore risk. So the
CAPM beta is a mixture of correlation and risk. A high ratio of volatility of a stock’s return relative to the market combined with
a low correlation can result in a low beta, reflecting low risk.
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Fig. 3. GCAPM cost of common equity estimates for US publicly traded public utilities.

model contributes additional information that should be considered in the process for estimating
the costs of common equity. Hopefully, additional information and technologies will diffuse into the
process rather than almost sole reliance on the CAPM.

Michelfelder, Ahern, D’Ascendis, and Hanley (2013) show the trends in the cost of common equity
estimates by each asset model for each industry. They perform a comparison of the results of the two
typical used asset pricing models, the DCF and CAPM with the GCAPM. The GCAPM generally produces
higher predicted ROE’s than either the DCF or CAPM. Since the GCAPM prices the actual risk faced by
the investor rather than the lower, unrealistic ideal (perfectly diversified portfolio) level assumed by
the CAPM, this result is not surprising. Public utilities are not investing the level of capital investment
necessary to maintain the current level of service, much lesser than the capital needed for growth
in their service areas. Regulated allowed rates of return on common equity lower than the costs of
common equity may be the cause of public utilities lack of investment that is expected to generate
deterioration of service and inhibit economic growth if it does not change soon. For example, the
Brattle Group, Fox-Penner, Chupka, and Earle (2008) estimates that the US electric power industry
will have to invest $1.5 trillion to $2.0 trillion by 2030 to maintain the current level of reliability.
Brennan (2008) shows that electricity transmission capacity peaked in 1982 and that both capacity
and investment has been on a long-term declining trend. According to the US EPA’s 2011 Drinking
Water Infrastructure Needs Survey and Assessment (EPA, 2011), by 2030 the industry will require
$384.2 billion in 2011 dollars in system upgrades to maintain safe drinking water service. Such a huge
level of investment will cause water rates and bills to rise to levels similar to electricity bills.

5. Robustness tests

Robustness tests are performed with the inclusion of an intercept, differing specifications of con-
ditional volatility, and the use of the Fama-French risk-free rate for generating risk premia. The
estimation results are poor with the inclusion of an intercept therefore the model is well specified.
All of the model estimations are robust to changes in specifications of the conditional volatility using
standard deviation and the natural log of variance as other measures. Similarly, the estimations are
robust to choice of risk-free rate.

One concern is the intertemporal stability of the alphas. The alpha in the model is a function of
conditional variance and is time varying as the conditional standard deviation of the return is included
in the conditional correlation of the stochastic discount factor and the return. The averages of the alpha
estimates are plotted over time for each utility to review stability of the hedging property of the assets



Workpaper 08

Page 12 of 14

R.A. Michelfelder / Journal of Economics and Business 80 (2015) 37-50

48

15.00%

S Nin 1100 / 110 !
.
M;“_U TTHng - Trng -
TT-uer Trdy T-dy :
o110 FUEr ‘o TT-uer
0190 o010
ot-inf - e ot-int
or-1dy oT-1dy or-1dy
: e ot-uer or-uer
600 0390 s 6010
& por 60-nf 60-int
60-1dy iy atidy 9
e 60-uef - 60-uer 4
7 8RO 8020 - 8090 1
N sone 80-nf < 8o-nf o
b 80-1dy 80-4dy. °) 80-1dy. s
. a0 uer so-uer s s0-ver oz
L0w0 L0100 /\ £000 ="
Lodne Lot - Loing K
Lo-dy L0-1dy i L0-1dy }
5 £Lo-uer L0-uer N Lo-uer Y
90120 90-00 b - 9000 \,\
s04nr 90-nr ! s0-inf x
. 90-1dy 90-1dy ;_: - 90-1dy A
2 souer . i i ) . : souer = . PN T
EEEEEE B E E E B E B R E T2 38 EEERERE G R EREREETEERET
&= 8 8 4 8 o @ a p a bl pi E o @ g 49 &8 ¢ § 5§ g o «° 0~ 5 8 24 3 ¢ 8 @ g @ @~

1100
Tring

Tr-1dy
Tr-uer
o110
ot-inf

or-1dy
oT-uer
60-00
s0inf

60-1dy
60-uer
80-00
go-inf

80-1dv
80-uer
£0-P0
oing

£0-1dy
£0-uer
90-0
so-inf

90-1dv
90-uer

Fig. 4. Plots of GCAPM and CAPM costs of common equity estimates for electric, electric and gas, gas, and water utility stocks.



Workpaper 08
Page 13 of 14
R.A. Michelfelder / Journal of Economics and Business 80 (2015) 37-50 49

over time. Fig. 2, as already discussed, plots the updated monthly alphas over 72 months (January
2006 to December 2011). The alpha values are highly stable and never get close to zero and, generally,
there are no discontinuous spikes in alpha in either direction for each utility stock.

6. Conclusion

Based on the results of this empirical study, Ahern et al. (2011), Michelfelder et al. (2013), and
Michelfelder and Pilotte (2011), a literature is beginning to emerge that supports the GCAPM as addi-
tional evidence for estimating the cost of common equity capital. This study found that the model fits
the data well across all US publicly traded utility stocks and the US stock market as a single portfo-
lio. The estimates are consistent, stable, and show that utility stocks are not a business cycle hedge.
There would be a stability concern if some utility stocks were hedges and others were not or if stocks
temporarily switched to hedging assets.

The GCAPM has been successfully empirically tested for public utilities and the US stock market in
this study and preliminarily in Ahern et al. (2011), and for US Treasury Bills and Bonds in Michelfelder
and Pilotte (2011). However, a comprehensive study across a spectrum of common equity assets,
at least for non-public-utility individual stocks, is needed as an important next step to consider the
widespread adoption of the GCAPM as a method to estimate the cost of common equity capital for
stocks in general. This paper is a component of a research program toward that goal. The motivation
was to empirically test and discuss the results in sufficient technical detail to assess the relevance of
the model for public utility cost of common equity capital estimation and the cost of capital for any
firm. Secondly, the motivation was to build a platform for further research of the GCAPM for estimating
the rate of return for any stock, as stated above. Finally, the GCAPM was tested as a potential cost of
capital model to help update and improve on the cost of capital technology by providing additional
information. This paper does not suggest that the GCAPM supplant any other cost of capital pricing
model. It does recommend that it be considered as an additional model for developing the cost of
capital estimates.
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Public utilities and regulators are decoupling revenues from sales to remove a disincentive for utilities to invest
in end-use electricity, natural gas and water efficiency. Decoupling is primarily a US ratemaking policy for
energy and water utilities as are price caps in Europe. Empirical testing consistently demonstrates that decou-
pling has no statistically measurable impact on risk and the cost of common equity, yet policy is moving ahead
without consideration of that empirical evidence.

1. Introduction

In the late 1970s, US policymakers, legislators, regulators and
public utilities began focusing on reducing consumers’ demand for
energy rather than increasing supply. This was mainly a reaction to the
oil supply shock in the US in the early 1970s, beginning with the
National Energy Conservation Act of 1978. Europe was already much
more efficient in the use of energy by the 1970s as the BTU content of
GDP for many European countries was a substantially small fraction
relative to the US.

More recently in the US, regulatory policy has required water
utilities to encourage the reduction in water use by their consumers.
The US and European utility industries seem to observe each other’s
experiments in decoupling and price caps before adopting such al-
ternative ratemaking policy movements. Price cap regulation, where
utility prices are allowed to rise to a cap set by an inflation index
minus a total productivity factor offset that reflects potential cost
savings, was implemented decades ago for British utilities. Later it
was adopted by many other utilities in Europe (EU). However, in the
US, very few utilities are under price cap regulation except for tel-
ecommunications local exchange carriers. In contrast, decoupling,
which effectively disassociates revenue levels from commodity
(electric, gas or water) sales has been sweeping across the US in the

* Corresponding author.

last two decades for energy and water utilities, while not being
adopted in Europe.

Campini and Rondi' show that alternative rate mechanisms in the
EU have been in the form of price caps to promote efficient invest-
ment and operating expenditures without mentioning decoupling.
They note that since many utilities in the EU are government owned,
there has not been any major adoption of alternative regulatory rate
making methods across the utility industry as EU utility rates are not
regulated. Therefore, this study is limited to analyzing decoupling in
the US, as it is still almost exclusively a regulatory tool implemented
in the US.

The profit disincentive associated with revenue and profit reduc-
tions is a major financial impediment preventing investor-owned uti-
lities from encouraging the conservation of energy and water usage and
sales. In response, various regulatory policy mechanisms have been
developed to provide utilities with a financial incentive, or, at least,
remove the disincentive, to utilities to encourage energy and water
efficiency. One such mechanism is the inclusion of conservation ex-
penditures in rate base so that such expenditures earn a return. Other
mechanisms allow for a profit incentive equal to a proportion of the life
cycle of net benefits, as well as rate of return premiums for meeting or
exceeding conservation goals. Increasingly, revenues are being de-
coupled from sales volumes so that reductions in sales volumes will

E-mail addresses: richmich@rutgers.edu (R.A. Michelfelder), pahern@scottmadden.com (P. Ahern), ddascendis@scottmadden.com (D. D’Ascendis).
! Campini, C., and L. Rondi. (2010). Incentive regulation and investment: Evidence from European energy utilities. Journal of Regulatory Economics, 38, 1-26.
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potentially stabilize profits rather than reduce them.” Decoupling rev-
enues from sales volumes was first implemented in California and New
York in the 1980s. Decoupling did not gain momentum outside of Ca-
lifornia and New York for decades and only recently implemented in
various other state regulatory jurisdictions across the US for electric,
natural gas, and water public utilities. Fig. 1 is a map depicting the
extent of decoupling across the US developed by the National Resources
Defense Council® . While Fig. 1 shows the extent of decoupling across
the US for electricity and natural gas utility industries, it does not show
the same for water / wastewater utility industries. Fig. 1 shows that as
of August 2018, 26 states have adopted gas decoupling (compared with
20 in 2013) and 17 have adopted electricity decoupling (compared with
14 in 2013).

The types of decoupling generally fall into three categories: fixed
and variable rate mechanisms; lost revenue recovery from commodity
sales reductions due specifically to energy or water efficiency programs;
and fixed revenue true-up mechanisms. Fixed and variable rate me-
chanisms have a high fixed rate component that may or may not include
a set maximum commodity volume included in the fixed rate with the
variable rate being the rate for partial or all volume use. The fixed rate
is intended to cover all or most fixed costs. Fixed rates are rarely used in
the electric or gas utility industries but are frequently used for water
utilities. Lost revenue recovery mechanisms allow the utility to collect
the revenue lost directly from specific sales reductions due to energy or
water efficiency programs. True-up mechanisms set a fixed overall level
of revenues with the utility allowed to recover a shortfall in revenues
from the fixed level in higher rates. Nadel and Herndon" discuss the
future of the energy utilities industries and the role that decoupling as a
form of alternative ratemaking may play in that future. Also, see
Carter®, Cavanaugh®, Eto, Stoft, and Belden” and the American Council
for an Energy Efficient Economy and Natural Resource Defense Council
websites for discussion on the trends, theory and implementation of

21In response to the challenges to achieving the allowed return on common
equity due to expected significant capital expenditures to repair and replace
utility infrastructure, as well as declining per capita commodity consumption,
the National Association of Regulatory Utility Commissioners (NARUC) re-
commends that regulators carefully consider and implement appropriate rate-
making measures so that water and sewer utilities have a reasonable opportu-
nity to earn their allowed rate of return on common equity. Decoupling, or
revenue adjustment stabilization mechanisms (RAM) separate rates / revenues
from electricity, gas or water volumes sold. Such mechanisms address the ef-
fects of the more efficient use of the commodity and declining per capita con-
sumption, for water, and to a lesser extent, electricity, while maintaining the
financial soundness and viability of the utilities. With RAMs, utilities are made
whole for revenue shortfalls from allowed revenues used to design rates, which
generally result from weather and conservation efforts by customers. RAMs
allow for the recovery / crediting of differences between actual and allowed
quantity charge revenues. RAMs seem to be effective in mitigating the effects of
regulatory lag and improving utilities’ opportunities to earn their allowed re-
turns on common equity while upgrading infrastructure, ensuring safe and re-
liable service, removing the incentive to sell more commodity, and helping to
protect valuable natural resources. However, in base rate cases for utilities that
have such mechanisms, the question often arises as to whether and to what
extent the presence of such mechanisms reduces the utility’s investment risk as
well and to what extent such a perceived or actual reduction in risk should be
reflected in the allowed return on common equity.

3 National Resources Defense Council. (2018). www.nrdc.org/resources/gas-
and-electric-decoupling.

4Nadel, S., and G. Herndon. (2014). The future of the utility Industry and the
role of energy efficiency. American Council for an Energy Efficient Economy,
Report Number U1404.

S Carter, S. (2001). Breaking the consumption habit: Ratemaking for efficient
resource decisions. Electricity Journal, 14, 66-74.

© Cavanaugh, R. (2013). Report: “Decoupling” is transforming the utility in-
dustry. Natural Resources Defense Council.

7 Eto, J., S. Stoft, and T. Belden. (1997). The theory and practice of decou-
pling utility revenues from sales. Utility Policy, 6, 43-55.
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decoupling and various decoupling mechanisms.

One key consideration in many US regulatory rate proceedings and
policy discussions is the impact of decoupling on the investment risk of
a public utility and, subsequently, its cost of common equity (and
therefore the allowed rate of return set by regulators). Since decoupling
disassociates revenues from sales volumes, the intended impact is that it
generates an increasingly stable and non-declining level of revenues
and net income if sales do decline. Therefore, the public utility is ex-
pected to be perceived by investors as having lower investment risk,
which would lead to a lower cost of common equity capital, that is, the
investor required return.

Decoupling can also be viewed as exacerbating investment risk ra-
ther than decreasing it. To the extent that investors are concerned about
a changing regulatory regime, uncertainty about the measurement of
the savings impacts of conservation programs may exacerbate investors’
perceived risk and the cost of common equity.

Decoupling is implemented with the intention of reducing or elim-
inating volume risk and therefore potentially affects the cost of
common equity as stated above. If the utility hedges volume risk due to
weather, which is the most likely cause of demand shocks to electric,
gas or water commodities, hedging derivatives® allow the utility to
insure such risk. If the utility hedges most of the commodity demand
risk while meeting demand regardless of compensation mechanisms,
the risk may fall or may not fall depending on the degree of diversifi-
cation in the investor portfolio. For example, weather risk may or may
not affect all common stocks in an investor’s portfolio. Should a utility
incur costs to hedge risks that do not materialize into an adverse effect,
the hedges may not payoff. Therefore, volume risk is not always alle-
viated with decoupling. Essentially, the question is that although the
risk of the business is not changed by reward mechanisms, as demand
shocks (positive or negative) still occur, do investors perceive, as do
some regulators and utility management, that decoupling reduces risk?
While a change in the reward structure does not change the funda-
mental riskiness of a firm, it is the investors’ perceived risk that affects
the cost of common equity. While this is not likely to occur in an effi-
cient market, it is not so obvious that financial markets are efficient.
The existence of an efficient market is one of a number of assumptions
that has been relaxed in the derivation of the recently developed fi-
nancial model used in this paper. It is commonly known as the pre-
dictive risk premium model and technically known as the generalized
consumption asset pricing model (GCAPM).”

The topic of this paper has been the subject of only a few empirical
investigations so far by Wharton and Vilbert'® and Vilbert, Wharton,
Zhang and Hall'' {collectively referred to as Wharton, et al. (2015,
2016)}. Moody’s'? has estimated the change in business risk and credit
metrics due to decoupling, but not the impacts on the cost of capital.

8 Water derivatives, although not traded in markets as are gas and electricity
futures and forwards, are created through private contracts. Some water dis-
tribution systems are interconnected to others and have various contracting
structures for buying water if a demand shock should cause the need for more
water that the incumbent system cannot supply. Some sewer systems have si-
milar contracts to transfer excessive wastewater flows to another utility’s
treatment plant if their own capacity reaches its limit.

9A less technical discussion of this model can be found in “Comparative
Evaluation of the Predictive Risk Premium Model, the Discounted Cash Flow
Model and the Capital Asset Pricing Model for Estimating the Cost of Common
Equity Capital,” by Richard A. Michelfelder, Pauline Ahern, Dylan D’Ascendis
and Frank Hanley, The Electricity Journal, 26, 2013.

10 Wharton, J. and M. Vilbert. (2015). Decoupling and the cost of capital. The
Electricity Journal, 28, 19-28.

" vilbert, M., J. Wharton, S. Zhang, and J. Hall. (2016). Effect on the cost of
capital of ratemaking that relaxes the linkage between revenue and kwh sales,
an updated empirical investigation of the electric industry. A Brattle Group
Report.

12Moody’s Investors Service. (2011). Decoupling and 21 Century
Ratemaking. Special Comment.
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Electric and Gas Decoupling in the U.S.
August 2018

LEGEND
Adopted Gas Decoupling (26)

Panding Gas Decoupling (3)

No Gas Dacoupling (21)

Adopted Electric Decoupling (17)
Pending Electric Decoupling (6)
No Electric Decoupling (28)

2013 | 2018
Utifities | States | Utilities | States
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Electric 24 w | 4 17
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Fig. 1. Electric and Gas Decoupling in the U.S. August 2018.

NRDC

@

Source: https://www.nrdc.org/resources/gas-and-electric-decoupling, accessed March 31, 2019.

There are no empirical studies on water utilities such as those per-
formed in this study.

Wharton, et al. (2015, 2016) concluded that decoupling has no
statistically significant measurable impact on the public utility cost
of common equity. They found that while decoupling may reduce
revenue volatility, it may not reduce investment risk. In fact, they
find that it may actually exacerbate risk as decoupling regulatory
policy is viewed as a new and uncertain regime and may be used to
promote other regulatory policy goals and create regulatory risk.'>
Reductions in peak loads and the commodity sales impacts of con-
sumer energy or water efficiency measures are difficult and ex-
pensive to estimate. This difficulty introduces an additional reg-
ulatory risk that may result in exposure to regulatory financial
penalties due to the uncertainties associated with such efficiency
estimation. Thus, Wharton, et al. (2015, 2016) concluded that on a
net basis, decoupling may increase the investment risk of utilities.

Chu and Sappington'* developed an economic model that in-
vestigated under what conditions a utility would provide an economic
value maximizing level of energy efficiency services to its consumers.
Their investigation is important to our discussion as decoupling is im-
plemented as a tool to incent (or remove the disincentive) utilities to
encourage consumers to invest in the optimal level of end-use efficiency
resources. In considering the use of decoupling, they found that, gen-
erally, decoupling alone is not sufficient to induce utilities to provide
the optimal level, that is, enough energy efficiency services. Khaz-

13 Since multiple types of risk are discussed, we generically define risk as the
chance of a disappointment in financial performance.

14 Chuy, L.Y., and D.E.M. Sappington. (2013). Motivating energy suppliers to
promote energy conservation. Journal of Regulatory Economics, 49, 227-249.

zoom'®,'® found that one problem is that end-use energy efficiency
resources cause a rebound effect whereby lower utility bills cause
consumers to increase their energy use as they buy more comfort with
their bill savings.

Depending on the specific conditions facing a utility, decoupling
may not generate a profit motive for utilities to reduce sales through
energy or water efficiency. Utilities could be placed in the position of
delivering the predicted amount of energy or water savings expected by
regulators but possibly without any profit motive other than the
avoidance of regulatory penalties for not meeting a goal. This disin-
centive has become a major topic relative to alternative ratemaking
mechanisms, as the growth in electricity sales is currently less corre-
lated with the growth rate in the US GDP relative to the past, with such
sales growing more slowly than the general economy in recent years."”

Since the US is widely adopting decoupling (revenue caps) whereas
the EU is doing the same with price caps, it is an ongoing natural ex-
periment that allows for comparisons of the consumer value and

15 Khazzoom J.D. (1980). Economic implications of mandated efficiency in
standards for household appliances. Energy Journal, 1, 21-39.

16 Khazzoom J.D. (1987). Energy savings resulting from the adoption of more
efficient appliances. Energy Journal, 8, 85-89.

17US Energy Information Administration. (2013). Annual Energy Outlook
2013 Early Release US electricity use is expected to experience an annual
average growth rate of 0.9% compared with a 2.4% US GDP annual growth rate
between 2011 and 2040, according to the US Energy Information
égministration (EIA) forecast in 2013, as demonstrated in the EIA graph below:
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shareholder value performance between EU price cap utilities and US
decoupled utilities. However, since the EU has not adopted decoupling,
the data are not available to include EU decoupled utilities in this study.

Since decoupling, as a regulatory policy tool, is being adopted ra-
pidly in the US, Edison Electric Institute, the US electric utility trade
association {EEI(2015)}'® finds that questions arise in regulatory rate
proceedings regarding the impacts on the cost of common equity. Due
to the importance of this issue and the lack of related literature, we
investigate the impact of decoupling on the investor perceived risk of
public utilities and resultant cost of common equity.

2. The modeling approach

This paper uses the GCAPM developed by Michelfelder and Pilotte’®
to estimate the impact of decoupling on the public utility cost of
common equity”® . The GCAPM is a financial valuation model recently
developed as an alternative to the capital asset pricing model and the
dividend discount model for estimating the cost of common equity.
Ahern, Hanley, and Michelfelder”’ and as Michelfelder®” review and
apply the GCAPM to estimate public utilities’ cost of common equity.

The GCAPM model has fewer restrictions than most financial
models. Unlike the CAPM, the GCAPM prices the total risk actually
faced by the investor and does not assume that all unsystematic risk is
diversified away, which is a key foundation of the standard CAPM.*
Thus, the priced risk in the GCAPM is based on the level of risk actually
faced by the investor, not the risk theoretically imposed by the CAPM.
In addition, Fama and French?* find that the CAPM understates returns
and risk, based on a large empirical study of portfolios of common
stocks with a continuum of low to high betas. The GCAPM also does not
assume or require the efficient markets assumption as does the CAPM.

In the GCAPM, the anticipated risk premium on an asset or common
stock depends on the anticipated volatility of that asset’s risk premium.
The anticipated volatility in the risk premium is driven by current and
past risk premia and shocks to the premium. The variances of rates of
return are highly correlated with past such variances.

Another property of the model allows us to infer whether decou-
pling causes a public utility common stock to be a business cycle hedge
{Michelfelder and Pilotte (2011)}. This is indicated by the sign of the
slope of the risk premium and anticipated volatility. If profits rise or are
flat as GDP declines with lower commodity sales and stable revenues,
the common stock price could systematically rise when the business
cycle is contracting.?® A public utility with a strong level of decoupling

18 EEI, Alternative Regulation for Emerging Utility Challenges: 2015 Update.

19 Michelfelder, R.A., and Eugene A. Pilotte. (2011). Treasury bond risk and
return, the implications for the hedging of consumption and lessons for asset
pricing. Journal of Economics and Business, 63, 582-604.

20 The model is based on generalizing variants of intertemporal capital asset
pricing models. The literature discussing the development of the model based
on more restrictive versions is voluminous and summarized by Michelfelder and
Pilotte (2011) and therefore not repeated here.

21 Ahern, P., F. J. Hanley, and R.A. Michelfelder. (2011). New approach for
estimating of cost of common equity capital for public utilities. Journal of
Regulatory Economics, 39, 261-278.

22 Michelfelder, R.A. (2015). Empirical analysis of the generalized con-
sumption asset pricing model: estimating the cost of common equity capital.
Journal of Economics and Business, 80, 37-50.

23 There is no perfect portfolio that removes all idiosyncratic risk as assumed
in the development of the CAPM. Unsystematic risk is reduced but not com-
pletely mitigated with a highly diversified portfolio and the standard CAPM
understates the cost of common equity as it does not price all risk exposure.

24 Fama, E., and K. French. (2004). The capital asset pricing model: Theory
and evidence. Journal of Economic Perspectives, 18, 25-46.

25 One of the most effective “energy efficiency tools” to generate energy use
reduction is a recession. Although the energy-use-US-GDP correlation has de-
clined, it remains substantially positive {EIA (2013), as shown in the figure in
footnote 18 above, www.eia.gov/todayinenergy/detail.php?id =10491}.
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could conceivably experience stable revenues during a contraction in
the business cycle. Therefore, utility profits may rise, or at least not fall,
when commodity sales fall generated by consumer end-use efficiency
and contracting GDP.

To calibrate the GCAPM, we perform a simple test of this property
by estimating the model with the risk premium on gold (percent change
in the price of gold per troy ounce minus a risk-free rate). Gold is
commonly known to be a business cycle and common stock market
hedging asset as noted by Hillier, Draper, and Faff®® . Hillier, Draper,
and Faff (2006) show that gold is a common stock market hedge,
especially during abnormally high periods of common stock market
volatility. Our calibration test results indicate that that the GCAPM
model does indeed detect a hedging asset as the slope of the risk pre-
mium on its volatility is negative.*’

The GCAPM can be applied to any asset that is traded in any fi-
nancial market and therefore can be applied to all traded public utility
common stocks. The GCAPM has the added advantage that the decou-
pling impact on changes in common stock returns as well as the con-
ditional volatility of these returns can be estimated separately within
the same model.

Decoupling is expected to lower the variance of the operating cash
flows of a public utility due to the increased stability of revenues. The
variance of operating cash flows should be driven mainly by the var-
iance of costs*® Since the volatility of revenues is theoretically equal to
zero with decoupling, the covariance of revenues and costs is zero as
revenues do not vary, and volatility of OCF is purely driven by costs
only as VAR (R - C) = VAR (C).” This is essentially the model used by
Moody’s (2011)*° which found that utilities with decoupling experi-
enced a reduction in business risk as measured by the change in the
standard deviation of the growth rate in gross profit before and after
decoupling.

We also estimate changes in systematic investment risk resulting
from decoupling by analyzing the change in the short-term (12-month)
CAPM beta (). This short-term beta, a measure of systematic risk,
should be more sensitive to regulatory regime changes, such as, for
example, decoupling, relative to the standard betas estimated with five
years of data typically employed to assess investment risk. Beta is ex-
pected to decline with decoupling.®'

The only other studies on the impact of decoupling on the utility
cost of capital, Wharton, et.al. (2015, 2016)>%>® estimated the impact
of decoupling on the cost of capital for the overall electric and gas
utility industries. They also addressed the issue that decoupled sub-
sidiary utilities may represent substantially less than the entire portfolio
of assets reflected in the common stock price of a holding company.
Using the standard dividend discount model to estimate the cost of
common equity portion of their weighted average cost of capital

26 Hillier, D., P. Draper, and R. Faff. (2006). Do precious metals shine? An
investor’s perspective. Financial Analysts Journal, 62, 98-106.

27 All empirical results on gold are available on request.

28 Operating Cash Flows (OCF) is Revenues (R) — Cost (C), therefore the
variance of OCF is VAR (R - C) = VAR (R) + VAR (C) + 2COV (R,C).

2% Therefore, in comparing the variance of operating cash flows with and
without decoupling, the VAR (OCF with decoupling) = VAR (C) < VAR (OCF
without decoupling) = VAR (R) + VAR (C) + 2COV (R,C) as VAR (R) = 0 and
COV (R,C) = 0 with decoupling and VAR (R) > 0 and COV (R,C) = 0 without
decoupling.

3% Moody’s Investment Services, “Decoupling and 21%' Century Ratemaking”,
Special Comment, November 4, 2011.

31 Systematic risk is defined as the correlation of an individual common
stock’s and the market total rates of return

32 Wharton, J. and M. Vilbert. (2015). Decoupling and the cost of capital. The
Electricity Journal, 28, 19-28.

33Vilbert, M., J. Wharton, S. Zhang, and J. Hall. (2016). Effect on the cost of
capital of ratemaking that relaxes the linkage between revenue and kwh sales,
an updated empirical investigation of the electric industry. A Brattle Group
Report.


http://www.eia.gov/todayinenergy/detail.php?id=10491
http://www.eia.gov/todayinenergy/detail.php?id=10491
http://www.eia.gov/todayinenergy/detail.php?id=10491
http://www.eia.gov/todayinenergy/detail.php?id=10491
http://www.eia.gov/todayinenergy/detail.php?id=10491
http://www.eia.gov/todayinenergy/detail.php?id=10491
http://www.eia.gov/todayinenergy/detail.php?id=10491
http://www.eia.gov/todayinenergy/detail.php?id=10491
http://www.eia.gov/todayinenergy/detail.php?id=10491
http://www.eia.gov/todayinenergy/detail.php?id=10491
http://www.eia.gov/todayinenergy/detail.php?id=10491
http://www.eia.gov/todayinenergy/detail.php?id=10491
http://www.eia.gov/todayinenergy/detail.php?id=10491
http://www.eia.gov/todayinenergy/detail.php?id=10491
http://www.eia.gov/todayinenergy/detail.php?id=10491
http://www.eia.gov/todayinenergy/detail.php?id=10491

R.A. Michelfelder, et al.

estimates, they regressed this cost of capital on an intensity index of
decoupling for each publicly-traded utility common stock to estimate
the industry impact. They found no statistically significant impact of
decoupling on the cost of capital.

The present study estimates the impact on the cost of common
equity of the decoupled firm individually rather than that on an in-
dustry as a whole. We use the GCAPM and changes in beta before and
after the implementation of decoupling to estimate the impact on risk
and the cost of common equity.

3. Methodology

Two versions of the GCAPM model are estimated.> Both estima-
tions use a binary variable to reflect the implementation of decoupling
for a specific utility with a value of 1 with decoupling and 0 if other-
wise.

These results provide separate empirical estimates of the impacts of
decoupling on the public utility common stock returns as well as vo-
latility of the returns (risk). As event studies, these and all financial
market-based event studies face the question of when the event im-
pacted asset prices, as they can reflect forthcoming events before they
are implemented. One example that is relevant for this study is when
decoupling implementation was announced in a utility’s regulatory
decision. We find that using the date of implementation is a con-
servative approach to estimating the impact as it is most likely the latest
date that a decoupling impact would be detected in a common stock
price with much of the impact already priced in the asset. However, if a
utility’s revenues have been decoupled from sales to the extent that
revenues are not affected by the business cycle, then the utility’s
common stock as a hedging asset would be detected in a zero or ne-
gative risk-premium-to-volatility slope. Also, if a sufficiently long pre-
decoupling time period for observing returns and volatility is available,
the change in the post-period should be detected as all of the post-
decoupling period returns and volatilities are in a different business risk
regime.

4. Data

We perform the empirical work on US utilities only. As discussed in
the Introduction, decoupling had not yet been adopted in the EU at the
time of this study. The group of US public utility common stocks in-
cludes all electric as well as electric and gas combination companies
that have 95 % or more of their revenues decoupled and water utility
common stocks that have all of their revenues decoupled before 2014.
Data for the common stock rates of return are the total monthly rates of
return on the common stock of the public utilities from the Center for
Research in Security Prices database (CRSP) of the University of
Chicago. Data for each public utility common stock include differing
pre- and post-decoupling dates and therefore differing rate of return
and beta samples. The pre-decoupling data for each common stock in-
clude all available past monthly returns data in the CRSP before de-
coupling for that common stock. Post-decoupling rate of return data for
all common stocks end at December 2014 for consistency in the post-
decoupling ending period for all utility common stocks. We calculated
historical monthly common stock equity risk premiums (monthly
common stock returns less the monthly yields on long-term U.S.
Treasury Bonds for the selected publicly traded water utilities using
common stock returns data from the CRSP database and Morningstar
(2015) SBBI® 2015 Market Results for Stocks, Bonds, Bill and Inflation
1926-2015%° and the Federal Reserve Statistical Release H.15 for long-
term Treasury bond yields. The CAPM beta data include all short-term

34 Specifications available on request.
35 Morningstar® SBBI®. (2015). Market Results for Stocks, Bonds, Bills, and
Inflation 1926 - 2014, Appendix A Tables.
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betas available for each public utility common stock that has been
decoupled in the CRSP database and ends at 2014. They are available
on an annual basis. The CAPM short-term beta is a one-year estimate of
beta that approximately involves regressing daily rates of return on the
public utility common stock on a market index as shown footnote 31.
The standard beta available from financial firm databases such as Value
Line Investment Survey or CRSP are 5-year betas based on regressing
monthly or weekly common stock rates of return for the past 5 years on
a market index. We find that the longer-term beta would be less sen-
sitive to regime changes in risk such as decoupling. We restrict the
sample of pre- and post-decoupling betas for each common stock so that
the number of beta observations are the same before and after decou-
pling.

Since the number of data observations has different times series of
ranges for each public utility common stock and decoupling occurred
on different dates for most utilities, we have developed Table 1 to show
each public utility common stock’s data date range, that is, the dates
and number of risk premium (rate of return minus risk-free rate) ob-
servations used to estimate the GCAPM and the total number of betas
used for the pre- and post beta comparison. Table 1 also has the date of
decoupling for each public utility.

5. Results and discussion

Table 2 presents the public utility common stocks in the study and
the empirical results of the GCAPM estimates. The risk-premium-to-
volatility slopes re shown along with the decoupling slope in the risk-
premium and volatility equations for each electric, electric and gas
combination, and water utility common stocks. The decoupling slope in
the risk-premium equation will be negative (positive) if the risk pre-
mium should decline (rise) and decoupling creates a reduction (in-
crease) in business risk. None of these slope estimates are statistically
significant. The decoupling slope in the volatility equation should be
negative (positive) if decoupling caused a reduction (increase) in the
volatility of the profit of the utilities. Two of the slopes are negative and
significant at p = 0.10, yet the magnitudes of the slopes are very small.

All of the return-volatility slopes, except for one of the energy uti-
lities are positive and significant, yet none in the water utility group are
significant. These results indicate that the energy utility common stocks
are not business cycle hedging assets and that their profits are syn-
chronized with the business cycle. The results for the water group may
indicate that they are business cycle hedging assets as none are statis-
tically significant. The zero value for the water utility slopes imply that
there is no relation between water utility rates of return and the busi-
ness cycle. Water utility profits are not correlated with the business
cycle even in the absence of decoupling. Also, water usage attrition is
occurring across the US as households (water consumption per house-
hold is declining) due to the use of water-efficient appliances (such as
low-flow faucets, showerheads and efficient toilets) and the change per
capita water use behaviors to conserve water.

Table 3 presents the pre- and post-decoupling changes in the sys-
tematic risk as represented by the short-term CAPM beta for all of the
public utility common stocks. Although, the betas drop after the im-
plementation of decoupling, none of the changes in beta are statistically
significant using a t-statistic at a p = 0.05. Additionally, the standard
errors of the betas (0p. and 0p,5) show no consistent pattern of in-
creasing or decreasing after decoupling.

Our results do not show any statistically significant impacts of de-
coupling on the cost of common equity and risk. Therefore, we find no
evidence to conclude that decoupling affects investor perceived risk or
the cost of common equity. While electric and gas public utility
common stocks were not found to be business cycle hedges, we do find
that water utility common stocks may be business cycle hedges, or more
likely, water usage and revenue simply have no relation with GDP.

Our results are based on the moderate amount of data available to
date. Although we would obviously prefer more data than are available
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Table 1
Data Description for Risk Premiums and Betas.
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Electric, Elec. & Gas Effective Decoupling Date

Beginning of Measurement Period

Total # of Months Return Total Number of Pre- and Post- Annual Beta

Comb. Utility Returns Data Data Observations
Consolidated Edison 10/2007 07/30/02 126 10
Pacific Gas & Electric 01/1983 01/31/53 720 60
Edison International 01/1983 01/31/53 720 60
CH Energy Group 07/2009 01/31/06 84 6
CMS Energy Corp. 05/2010 9/30/07 64 6
Hawaii Electric 12/2010 11/30/08 50 5
Portland General Electric ~ 12/2010 11/30/08 50 6
Idaho Power 03/2007 05/30/01 140 12
Water Utility

American States Water 1/2002 6/2002 153 12
California Water 1/2009 10/2001 162 12
Connecticut Water 7/2008 10/2002 150 10
Artesian Resources 11/2008 6/1996 226 12

Table 2
GCAPM Estimation Results.
Electric, Elec. & Gas Risk Change in risk Decoupling
Comb. Utility premium to premium to Impact on
volatility volatility slope Volatility
slope with decoupling Decoupling
Consolidated Edison 1.460 0.004 -0.000
Pacific Gas & Electric 0.001 -0.001
Edison International 0.003 0.000
CH Energy Group 2.094%** 0.004 -0.000
CMS Energy Corp. 1.440%** 0.011 -0.000
Hawaii Electric 1.607%*** 0.004 -0.000*
Portland General Electric 0.461 0.010 -0.000
Idaho Power 1.939%** 0.003 -0.000
Water Utility
American States Water 0.596 0.011 0.000
California Water 0.525 0.004 -0.000
Connecticut Water -1.008 0.009 0.000
Artesian Resources 3.006 -0.004 -0.002*
Table 3
Changes in Systematic Risk from Decoupling.”
Electric, Elec. & Gas Mean Bprr~ Mean o (Bpre) ' t-Statistic
Comb. Utility Brosr (Brost)
Consolidated Edison 0.608 0.427 0.172 0.064 -1.329
Pacific Gas & Electric 0.522 0.535 0.174 0.373 0.112
Edison International 0.588 0.582 0.199 0.294 -0.051
CH Energy Group 0.680 0.401 0.279 0.326 -0.759
CMS Energy Corp. 0.758 0.559 0.198 0.140 -0.815
Hawaii Electric 0.619 0.570 0.253 0.155 -0.171
Portland General Electric 0.637 0.658 0.069 0.052 -0.151
Idaho Power 0.905 0.728 0.251 0.125 -0.818
Mean 0.670 0.560
Water Utility
American States Water 0.975 0.623 0.535 0.279 -1.430
California Water 1.192 0.520 0.544 0.257
Connecticut Water 0.664 0.502 0.235 0.176 -1.232
Artesian Resources 0.075 0.146 0.100 0.161 0.909
Mean 0.434 0.475

@ Beta is the annual year-ending beta from the CRSP database. The data
timeframe is different for each utility with an equal number of annual pre- and
post-decoupling beta data observations for the specific stock in the CSRP da-
tabase and ends in 2014. Each single beta was estimated with one year of daily
rate of return data. See Table 1 and footnote 32. ***, ** = refers to statistical
significance at 0.01, 0.05, and 0.10 respectively.

at this juncture, there is no time to wait for a larger volume of data as
regulators and utilities have been and are implementing policy now as
if decoupling does reduce business risk and, thus, the costs of capital
without any evidence that it does. This paper serves as an early warning
signal, albeit with the limited evidence that is available.

6. Conclusion and policy implications

We conclude that decoupling has no statistically measurable impact
on the cost of common equity or business risk based on our empirical
analysis for electric, electric and gas, and water utility common stocks.
Some researchers may view this result as a “non-result.” This is an
important finding as it is consistent with the empirical findings of
Vilbert, et al. It is also important for policy globally as decoupling is
considered as a potential reducer to risk and the cost of common equity
by regulators and public utilities in the US based on intuition, without
any empirical evidence.

Moody’s (2011) finds a reduction in business risk as measured by
the change in the variability of gross profit after decoupling but did not
estimate the impact on the cost of common equity. Moody’s (2011) did
find that electric utilities were somewhat reluctant to adopt decoupling
as electric utility executives anticipated that growth in sales would
return after the steep recession that ended with the business cycle
trough in June 2009 as identified by the National Bureau of Economic
Research®® . Since the US business cycle expansion post-June 2009,
electricity sales have remained almost flat, which may have caused the
change in sentiment toward decoupling by electric utility executives.
Growth in a utility’s commodity sales above the level used to design
regulated rates would increase the profit and rate of return on common
equity. The US investor-owned electric utility industry also expected
that the adoption of decoupling would cause state public utility reg-
ulators to reduce their allowed rate of return under the notion that it
reduces risk. Moody’s (2011) was written soon after the recession had
ended, but the anticipated growth in sales has not materialized after
more than ten years into the US business cycle expansion. A few years
after the Moody’s (2011) study, in a more recent report, the EEI found a
change in sentiment {EEI (2015)} that electric utilities favor decoupling
and that it has become more widespread across the US.

Although we conclude that decoupling has no statistically sig-
nificant impact on investor perceived risk and the cost of common
equity, this does not mean necessarily that decoupling has no impact on
the perceived risk and the cost of common equity of public utilities. We
find that it cannot be isolated and estimated, given the many other
factors affecting investor perceived risk. For many electric utilities,
some current major risk drivers are flat or declining sales from cus-
tomer-owned solar projects and energy efficiency resources; the

36 National Bureau of Economic Research. (2018). NBER.org.



R.A. Michelfelder, et al.

requirement to buy back excess customer generated electric from re-
newable resources at full retail rates (net metering); increasing re-
quirements in the proportion of a utility’s sales that have to be gener-
ated from renewable energy, causing larger purchases of renewable
energy credits (known as renewable portfolio standards that have been
adopted by many states and across Europe); increasingly stringent en-
vironmental regulations on coal plants; and the impact of falling and
low natural gas prices on the competitiveness of existing coal and nu-
clear plants.

For water utilities, we find their common stocks to be moderate
business cycle hedges (no correlation with the business cycle rather
than a strong negatively correlated hedge). Since water utility sales are
declining on a per capita basis and unassociated with the business cycle,
decoupling may provide financial protection if water revenues decline.
To the extent that there is positive growth in the number of water utility
customers that offsets the declining per capita consumption, total rev-
enues and sales may not be falling. The impact of decoupling on water
utility investment risk and cost of common equity was not able to be
detected in this study. This is the first study on decoupling in the water
utility industry and provides an area for future research.

Another explanation for the lack of detection of a change in risk or the
cost of common equity from decoupling is that risk may be created with the
implementation of decoupling and the net impact may not be clear as an
increase or decrease in risk as Vilbert, et al. They find that the im-
plementation of decoupling is a new and alternative regulatory regime that
may be a new source of regulatory risk for the utility. Finally, as discussed in
detail in the Introduction above, volume risk, that is, the fundamental
nature of the business and business risk, is not alleviated by changing the
reward mechanism, and attempts to do so may increase risk and the cost of
common equity. The point is that there are cogent theoretical and practical
bases to expect that decoupling increases or decreases risk, so it is proble-
matic to develop an a priori hypothesis to test a one-way directional impact
of risk and return from decoupling.

Therefore, we do not recommend that public utility regulators in the US
or elsewhere reduce common equity cost rates in the presence of decoupling
mechanisms based on the assumption of reduced risk. The impact is de
minimis and not statistically significant amongst all of the other investor
perceived risk factors affecting the market prices of public utility common
stocks. While an alternative research approach may attempt to isolate the
impacts of other individual risk factors on the cost of common equity and
risk, making for a long regression equation, we cannot detect a statistically
significant signal of decoupling on the cost of common equity or volatility.
As a contrast, for example, the risk and cost of common equity impact of
owning nuclear power generation assets (versus no nuclear assets) has a
measurable impact on investors’ returns, risk and cost of common equity
without attempting to isolate the myriad of other risk variable impacts.
Decoupling as a regulatory policy mechanism to encourage public utilities
to provide resources and funding to their consumers to conserve electricity,
natural gas, and water (therefore also wastewater flows) has no measurable
impact on the investment risk and the cost of common equity (either up or
down). As a policy prescription, public utility regulators should not adjust
the allowed rate of return which affects the public utility’s rates as a spil-
lover impact of using decoupling to promote environmental policy.

Finally, the US may be further ahead in adopting rate mechanisms
that address energy and water efficiency due to its long-term lag re-
lative to Europe in the efficient use of energy and water and the recent
“necessity-is-the-mother-of-invention” US driver of energy and water
efficiency. European and other global regulators should proceed slowly
in adopting decoupling and assuming that decoupling reduces risk as
there is no empirical evidence to date that it does.

An extension of this research could evaluate risk premiums or dis-
counts in bond yields as there are many more investor-owned utilities
which have outstanding bonds relative to those that have their own
publicly traded common stock due to consolidation in the utility
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industry in the US. For example, Exelon is the holding company of six
utilities whose stocks were publicly traded on the New York Stock
Exchange. They are Atlantic City Electric, Baltimore Gas and Electric,
Commonwealth Edison, Delmarva Power and Light, Philadelphia
Electric and Potomac Edison Power. Another future extension could
focus on decoupling when some EU investor-owned utilities and reg-
ulators, inevitably, adopt decoupling should it prove to substantially
encourage more conservation in the US. An investigation of hedging
costs and savings, risk impacts, and effects on profits with and without
decoupling may shed more light on the topic. More research is also
needed on water decoupling as this is the first study known to date on
the topic involving cost of capital and risk. Lastly, a comparison that
separates consumer and shareholder value creation and investigating
the impacts on conservation from price and revenue caps is another
extension of this paper for future research.
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ARTICLE INFO ABSTRACT

Public utilities and regulators are implementing various forms of regulatory mechanisms that decouple revenues
from commodity sales to remove a disincentive or create an incentive for utilities to invest in and encourage
consumers to conserve electricity, natural gas and water. A major question is whether such regulatory me-
chanisms affect investor-perceived risk, the cost of common equity and the utility rates of such commodities.

Keywords:
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fglf This is an important question as regulators in the US are and have been considering the impact of decoupling on
L95 investment risk and therefore the cost of common equity in rate proceedings. This matter is also important for

regulators globally as they consider decoupling as a policy initiative in setting rates and rate of return. Currently,
decoupling is primarily a US ratemaking policy for energy and water utilities as are price caps in Europe.
Empirical testing, based on the available data in the US, consistently demonstrates that decoupling has no
statistically measurable impact on risk and the cost of common equity. Therefore, at this juncture, policy is
moving ahead, at least in the US, without empirical evidence on whether it does have impact on risk and return.

1. Introduction

Beginning in the late 1970s, US policymakers, legislators, regulators
and public utilities began to focus on reducing consumers' demand for
energy rather than increasing supply. This was mainly a reaction to the
oil supply shock in the US in the early 1970s, which began with the
National Energy Conservation Act of 1978. Europe was already much
more efficient in the use of energy by the 1970s as the BTU content of
GDP of many European countries was a substantially small fraction
relative to the US.

More recently in the US, regulatory policy has required water uti-
lities to encourage the reduction in water use by their consumers. The
US and European utility industries seem to observe each other's ex-
periments in decoupling and price caps before adopting such alter-
native ratemaking policy movements. Price cap regulation, where uti-
lity prices are allowed to rise to a cap set by an inflation index minus a
total factor productivity offset that reflects potential cost savings
(known as RPI - X), was implemented decades ago for British utilities.
Only afterward was it adopted by many other utilities in Europe (EU).
However, it has largely not been adopted in the US as very few utilities
are under price cap regulation except for telecommunications local
exchange carriers. On the other hand, decoupling, which effectively
disassociates revenue levels from commodity (electric, gas or water)

* Corresponding author.

sales has been sweeping across the US in the last two decades for energy
and water utilities, while being not adopted in Europe.

Campini and Rondi (2010) show that alternative rate mechanisms in
the EU have been in the form of price caps to promote efficient in-
vestment and operating expenditures. There is no mention in that ar-
ticle of decoupling. They also point out that since many utilities in the
EU are government owned there has not been any major adoption of
alternative regulatory rate making methods across the utility industry
as government utility rates are not regulated. Therefore, this study is
limited to analyzing decoupling in the US, as it is still almost exclusively
a regulatory tool implemented in the US.

A major financial impediment preventing investor-owned utilities
from encouraging conservation of energy and water usage and sales is
the profit disincentive associated with subsequent revenue and profit
reductions. Therefore, various regulatory policy mechanisms have been
developed to provide utilities with a financial incentive, or, at least,
remove the disincentive to utilities to encourage energy and water ef-
ficiency. Some mechanisms have been the inclusion of conservation
expenditures in rate base so the such expenditures earn a return. Other
mechanisms allow for a profit incentive equal to a proportion of the life
cycle of net benefits, as well as rate of return premiums for meeting or
exceeding conservation goals. Increasingly, revenues are being de-
coupled from sales volumes so that reductions in sales volumes will
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potentially stabilize profits rather than reduce them.' Decoupling rev-
enues from sales volumes was first implemented in California in 1982
and in New York in the 1980s. Although decoupling did not gain mo-
mentum outside of California and New York for decades afterward, it
has recently been implemented in various state regulatory jurisdictions
across the US for electric, natural gas, and water public utilities. Fig. 1 is
a map depicting the extent of decoupling across the US developed by
the National Resources Defense Council (2018). Although it shows the
extent of decoupling across the US for electricity and natural gas utility
industries, it does not show the same for water/wastewater utility in-
dustries. Fig. 1 shows that as of August 2018, 26 states have adopted
gas decoupling (compared with 20 in 2013) and 17 have adopted
electricity decoupling (compared with 14 in 2013).

The types of decoupling generally fall into three categories: fixed
and variable mechanisms, lost revenue recovery from commodity sales
reductions due specifically to energy or water efficiency programs, and
fixed revenue true-up mechanisms. Fixed and variable rate mechanisms
have a high fixed rate component that may or may not include a set
maximum volume of the commodity included in the fixed rate and the
variable component is the rate for partial or all volume use. The fixed
rate is meant to cover all or most fixed costs. They are rarely used in the
electric or gas utility industries but are frequently used for water uti-
lities. Lost revenue recovery mechanisms allow the utility to collect the
revenue lost directly from the specific sales reductions due to energy or
water efficiency programs. True-up mechanisms set a fixed overall level
of revenues and the utility can recover a shortfall in revenues from the
set level in higher rates. Nadel and Herndon (2014) discuss the future of
the energy utilities industries and the role that decoupling as a form of
alternative ratemaking may play in that future. Also, see Carter (2001),
Cavanaugh (2013), Eto et al. (1997) and the American Council for an
Energy Efficient Economy and Natural Resource Defense Council web-
sites for discussion on the trends, theory and implementation of de-
coupling and various decoupling mechanisms.

One key consideration in many US rate proceedings and policy
discussions is the impact of decoupling on the investment risk of a
public utility and its cost of common equity (and therefore the allowed
rate of return set by regulators). Since decoupling disassociates rev-
enues with sales volumes, the intended impact is that it generates an
increasingly stable and non-declining level of revenues and net income
if sales do decline. Therefore, the public utility is expected to be per-
ceived by investors as having lower investment risk, which would lead
to a lower cost of common equity capital, i.e., the investor required

! In response to the challenges to achieving the allowed return on common
equity due to expected significant capital expenditures to repair and replace
utility infrastructure, as well as declining per capita commodity consumption,
the National Association of Regulatory Utility Commissioners (NARUC) re-
commends that regulators carefully consider and implement appropriate rate-
making measures so that water and sewer utilities have a reasonable opportu-
nity to earn their allowed rate of return on common equity. Decoupling, or
revenue adjustment stabilization mechanisms (RAM) separate rates/revenues
from electricity, gas or water volumes sold. Such mechanisms address the ef-
fects of the more efficient use of the commodity and declining per capita con-
sumption, for water, and to a lesser extent, electricity, while maintaining the
financial soundness and viability of the utilities. With RAMs, utilities are made
whole for revenue shortfalls from allowed revenues used to design rates, which
generally result from weather and conservation efforts by customers. RAMs
allow for the recovery/crediting of differences between actual and allowed
quantity charge revenues. RAMs seem to be effective in mitigating the effects of
regulatory lag and improving utilities' opportunities to earn their allowed re-
turns on common equity while upgrading infrastructure, ensuring safe and re-
liable service, removing the incentive to sell more commodity, and helping to
protect valuable natural resources. However, in base rate cases for utilities that
have such mechanisms, the question often arises as to whether and to what
extent the presence of such mechanisms reduces the utility's investment risk as
well and to what extent such a perceived or actual reduction in risk should be
reflected in the allowed return on common equity.

312

Workpaper 10
Page 2 of 9

Energy Policy 130 (2019) 311-319

return.

Decoupling can also be viewed as exacerbating investment risk ra-
ther than decreasing it. To the extent that investors are concerned about
a changing regulatory regime, uncertainty about the measurement of
the savings impacts of conservation programs, partially implemented or
gamed mechanisms, to name a few potential issues associated with such
an alternative ratemaking mechanism, may exacerbate investors' per-
ceived risk and the cost of common equity.

Decoupling is implemented with the intention to reduce or elim-
inate volume risk and therefore potentially the cost of common equity
as stated above. If the utility hedges volume risk due to weather, which
is the most likely cause of demand shocks to electric, gas or water
commodities, hedging derivatives” allow the utility to insure such risk.
If the utility hedges most of the commodity demand risk while meeting
demand regardless of compensation mechanisms, the risk may fall if the
volume risk is systematic. Whether such weather risk is systematic or
not is questionable as weather shocks do not affect most common stocks
in a highly diversified portfolio nor the business cycle that drives the
systematic risk of a market portfolio. It may not be systematic even
within a utility-only portfolio as weather patterns can be diversified
away with geographical diversification. If weather happens to have a
systematic effect on the risk of the public utility common stock, it is
conceivable that cost-effective hedges may reduce risk and the cost of
common equity. Should the utility hedge risks that do not materialize
into an adverse effect such as a demand shock, they incur costs to do so,
and the hedges do not payoff. That is, they spend too much on hedged
positions or insurance or take title to commodity that they cannot sell,
such as with a take-or-pay contract, thus facing increased risk, costs and
higher costs of common equity. Therefore, volume risk is not actually
alleviated with decoupling. Essentially, the question is that although
the risk of the business is not changed by reward mechanisms, as de-
mand shocks (positive or negative) still occur, do investors perceive, as
do some regulators and utility management, that decoupling reduces
risk? A change in the reward structure does not change the fundamental
riskiness of a firm. It is the investors' perceived risk that affects the cost
of common equity. This would not seem to occur in an efficient market,
but it is not so obvious that financial markets are efficient.

An efficient market is one of a number of assumptions that has been
relaxed in the derivation of the generalized consumption asset model
(GCAPM) used in this paper. As one example of inefficiency, cash flows
generate the fundamental value of a firm, yet the best predictor of
common stock prices statistically is earnings per share growth rates, not
cash flow per share growth. Investors seem to erroneously price
common stocks with earnings, not cash flow based on their perceptions
of what affects common equity financial value.

The topic of this paper has been the subject of only a few empirical
investigations so far by Wharton and Vilbert (2015) and Vilbert et al.
(2016). Moody's (2011) has estimated the change in business risk and
credit metrics due to decoupling, but not the impacts on the cost of
capital. There are no empirical studies on water utilities such as those
performed herein.

Wharton and Vilbert (2015) developed an index of decoupling ex-
posure for public utility and utility holding company common stocks
and estimated the after-tax weighted average cost of capital (ATWACC)
using the dividend discount model to estimate the cost of common
equity. They regressed the ATWACC on an index of decoupling intensity
for each public utility in their sample and observed the slope to

2 Water derivatives, although not traded in markets as are gas and electricity
futures and forwards, are created through private contracts. Some water dis-
tribution systems are interconnected to others and have various contracting
structures for buying water if a demand shock should cause the need for more
water that the incumbent system cannot supply. Some sewer systems have si-
milar contracts to transfer excessive wastewater flows to another utility's
treatment plant if their own capacity reaches its limit.
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Electric and Gas Decoupling in the U.S.
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Total 73 25 105 32
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Fig. 1. Trend in Energy Utility Decoupling in the US. Source: https://www.nrdc.org/resources/gas-and-electric-decoupling, accessed March 31, 2019

estimate the impact. Although the slope of the regression is negative, it
is not statistically significant. They concluded that decoupling has no
statistically significant measurable impact on the public utility cost of
common equity. They found that decoupling may reduce revenue vo-
latility, but it may not reduce investment risk. They find that it may
actually exacerbate risk as decoupling regulatory policy is viewed as a
new and uncertain regime and may be used to promote other regulatory
policy goals and create regulatory risk.>

Reductions in peak loads and the commodity sales impacts of con-
sumer energy or water efficiency measures are difficult and expensive
to estimate. This difficulty introduces an additional regulatory risk that
may result in exposure to regulatory financial penalties due to the un-
certainties associated with such efficiency estimation. Thus, Wharton
and Vilbert (2015) concluded that on a net basis, decoupling may in-
crease the investment risk of utilities.

Chu and Sappington (2013) developed a social welfare model that
investigated under what conditions a utility would provide a welfare
maximizing level of energy efficiency services to its consumers. Their
investigation is important to our discussion as decoupling is im-
plemented as a tool to incent utilities to encourage consumers to invest
in the optimal level of end-use efficiency resources. In considering the
use of decoupling, Chu and Sappington (2013) found that, generally,
decoupling alone is not sufficient to induce utilities to provide the so-
cially optimal level, that is, enough energy efficiency services. One
problem is that end-use energy efficiency resources cause a rebound
effect {Khazzoom (1980, 1987)} whereby lower utility bills cause
consumers to increase their energy use as they buy more comfort with

3 Since multiple types of risk are discussed, we generically define risk as the
chance of a disappointment in financial performance.
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the savings.

Chu and Sappington (2013) also discuss that, if the price of elec-
tricity is above the private marginal cost (in contrast to social marginal
cost), falling sales reduce the utility's profits.” Since public utility
ratemaking uses average cost to set rates, this is a highly unlikely oc-
currence to find price above marginal cost. Depending on the specific
conditions facing a utility, decoupling may not generate a profit motive
for utilities to reduce sales through energy or water efficiency. Utilities
could be placed into the position of delivering the predicted amount of
energy savings expected by regulators but possibly without any profit
motive other than the avoidance of regulatory penalties for not meeting
a goal. This disincentive has become a major topic relative to alter-
native ratemaking mechanisms, as the growth in electricity sales is less
correlated with the growth rate in the US GDP relative to the past, with
such sales growing more slowly than the general economy has been in
recent years.”

Brennan (2010) developed a social welfare model to derive condi-
tions under which utilities would be incented to provide energy effi-
ciency services, showing that decoupling must separate revenues from
the generation of electricity and not just revenues and sales from the

“The key problem with the over-use of utility services is that public utility
pricing is based on average versus marginal cost pricing. Utility services have
an excess demand (over-consumed) and end-use efficiency resources have an
excess supply (under-consumed) with general equilibrium not attained. The
authors of this study are hard-pressed to find where the actual price of elec-
tricity is above private marginal cost.

5 US electricity use is expected to experience an annual average growth rate of
0.9% compared with a 2.4% US GDP annual growth rate between 2011 and
2040, according to the US Energy Information Administration (EIA) forecast in
2013, as demonstrated in the EIA graph below.
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distribution of electricity, leading to a highly complex form of elec-
tricity pricing regulation, rather than just the simpler separation of sales
to the consumer and the related revenues collected. Brennan (2010a)
compared incentive regulation using price caps versus decoupling. His
paper analyzed the difference between separating profits from man-
agement decision-making and incentive-based regulation in the form of
price caps which are meant to promote better input decision-making
than rate of return regulation that provides an opportunity to earn a set
rate of return, somewhat regardless of the outcomes of input choice
decision-making. Brennan (2010a) concluded that utilities will en-
courage energy savings or more usage under price caps depending upon
whether the price is below or above marginal cost, respectively.

Since the US is widely adopting decoupling (revenue caps) whereas
the EU is doing the same with price caps, it is an ongoing natural ex-
periment that allows for comparisons of the consumer surplus and
shareholder value performance (collectively, social welfare) from EU
price cap utilities and US decoupled utilities. Since the EU has adopted
price caps and US has adopted decoupling, the data are not available to
include EU decoupled utilities in this investigation.

Since decoupling, as a regulatory policy tool, is being adopted ra-
pidly in the US {Edison Electric Institute, the US electric utility trade
association, EEI (2015)}, questions arise in rate proceedings regarding
the impacts on the cost of common equity. Due to the importance of this
issue and the lack of related literature, we investigate the impact of
decoupling on the investor perceived risk of public utilities and re-
sultant cost of common equity. The next section discusses the models
that are the basis of the analysis. Section 3 discusses the empirical
methodology. Section 4 describes the data. Section 5 discusses the re-
sults and Section 6 provides concluding remarks, policy recommenda-
tions and areas for future research.

2. The modeling approach

This paper uses the GCAPM developed by Michelfelder and Pilotte
(2011) to estimate the impact of decoupling on the public utility cost of
common equity. The model is based on generalizing variants of inter-
temporal capital asset pricing models. The literature discussing the
development of the model based on more restrictive versions is volu-
minous and summarized by Michelfelder and Pilotte (2011) and
therefore not repeated here. The GCAPM was empirically applied by
Michelfelder and Pilotte (2011) to the full spectrum of assets on the US
Treasury yield curve. The GCAPM is a financial valuation model re-
cently developed as an alternative to the CAPM and the dividend dis-
count model for estimating the cost of common equity. Ahern et al.
(2011) and as Michelfelder (2015) review and apply the GCAPM to
estimate public utilities' cost of common equity.

The GCAPM model has the following characteristics. It does not
have restrictions on the coefficient of risk aversion in investors' utility
function as do most models. It allows for a negative relation between

(footnote continued)
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percent growth (3-year compound annual growth rate) and trend lines
14%

cia

history projections

12%

10%

2011 -2040

- average

2.4%
Vv T T

o

1960 1970 1980 1990 2000 2010 2020 2030 2040

314

Workpaper 10
Page 4 of 9

Energy Policy 130 (2019) 311-319

the rate of return and volatility.® This relation will occur for assets with
prices that move in the opposite direction of the business cycle. Unlike
the CAPM, the GCAPM prices the total risk actually faced by the in-
vestor and does not assume that all unsystematic risk is diversified
away, which is a key foundation of the standard CAPM. There is no
perfect portfolio that removes all idiosyncratic risk as assumed in the
development of the CAPM. Unsystematic risk is reduced but not com-
pletely mitigated with a highly diversified portfolio and the standard
CAPM understates the cost of common equity as it does not price all risk
exposure. The priced risk in the GCAPM is based on the level of risk
actually faced by the investor, not the risk theoretically imposed by the
CAPM. Fama and French (2004) find that the CAPM understates returns
and risk, based on a large empirical study of portfolios of common
stocks with a continuum of low to high betas. The GCAPM also does not
assume or require the efficient markets assumption as does the CAPM.

Ahern et al. (2011) find that the CAPM generates lower costs of
common equity than the GCAPM. Michelfelder (2015) applied the
GCAPM to estimate the cost of common equity to public utilities con-
cluding that the CAPM does not price all risk faced by the investor and
that the CAPM understates the cost of common equity for public uti-
lities. The GCAPM is specified as:

_ vol; [My41]

Ei[Riis1l — Ry, =
T T TR, Ml

vol; [R; 1] corn [Miy1, R i1l

1
where the anticipated risk premium on an asset i depends on the con-
ditional volatility of the asset; R; . ; is the ex ante return on asset i; Ry,
is the rate of return on a risk-free asset at time t; M, ; is the stochastic
discount factor (SDF); vol, is the conditional volatility of the rate of
return; and corr; is the conditional correlation coefficient. The SDF is
the intertemporal marginal rate of substitution in consumption, which
is the ratio of expected future marginal utility to the current marginal
utility of consumption. This is an important factor to discuss as this
model specification allows for the empirical estimation to determine if
decoupling results in more stable revenues for utilities relative to
changes in the business cycle. If this holds true for a utility during a
recession, then investment in the common stock of public utilities could
be a business cycle hedge. The SDF is:

M= ( ! )M,

1+k) Uy, 2
where the U,'s are the marginal utilities of consumption and k is the
discount rate for the period from t to t+ 1. The ratio M, rises if ex-
pected future consumption falls below the current level due to the
standard concave (to the origin) shape of investors' consumption utility
function. This property allows the model to accommodate the business
cycle (represented by consumption expenditures) hedging property of a
given asset.

If the conditional volatility of intertemporal consumption, or con-
sumption risk, rises, investors will price a greater risk premium into the
asset. The sign of the relation between risk premium and its conditional
volatility is defined by the correlation (corr) of the risk premium and
the SDF. The sign of the risk premium-to-volatility relation is opposite
to the sign of the correlation of the asset return and the ratio of the
marginal utilities. A decline in business cycle consumption increases
investors' marginal utility. An asset that generates positive returns

It seems counterintuitive, yet some investors are willing to pay (give up
return) for more volatility in an asset's return rather than less, if the pattern of
that volatility is desired by those investors. Some researchers confuse risk and
volatility as synonymous. For example, gold returns have a tendency to spike
upward during recessions and downturns in stock markets. Thus, gold can
hedge the downturn in an investor's portfolio and offset the reduction in income
from employment. Systematic upward spikes in gold prices increase volatility.
Such increases in volatility are generally associated with reductions in the
market returns to gold. Such assets with negative relations among returns and
volatility are business cycle hedges.
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when the business cycle is in a contraction with falling consumption, is
a business cycle hedge. Therefore, a negative risk premium-to-volatility
slope identifies the asset as a business cycle hedge.

This property allows us to infer whether decoupling causes a public
utility common stock to be a business cycle hedge. If profits rise or are
flat as GDP declines with lower commodity sales and stable revenues,
the common stock price could systematically rise when the business
cycle is contracting.” A public utility with a strong level of decoupling
would conceivably experience stable revenues during a contraction in
the business cycle. Therefore, utility profits may rise, or at least not fall,
when commodity sales fall generated by consumer end-use efficiency
and contracting GDP.

To calibrate the GCAPM, we perform a simple test of this property
by estimating the model with the risk premium on gold (percent change
in the price of gold per troy ounce minus a risk-free rate). Gold is
commonly known to be a business cycle and common stock market
hedging asset {Hillier et al. (2006)}. The correlation coefficient be-
tween the quarterly percent changes in the price of gold and real GDP
(data are publicly available from the St. Louis Federal Reserve Data-
base) from 1968 to 2017 is —0.058. Hillier et al. (2006) show that gold
is a common stock market hedge, especially during abnormally high
periods of common stock market volatility. We used the daily and
monthly US gold commodity cash price data and futures price data to
estimate the GCAPM. The risk-premium-to-volatility slope “a” (see
footnote 10) is either negative and significant or insignificant using
daily and monthly data and many rolling time frames for estimation.
These calibration test results for the GCAPM show that the model does
detect a hedging asset.®

The GCAPM can be applied to any asset that is traded in any fi-
nancial market and therefore can be applied to all traded public utility
common stocks. The GCAPM has the added advantage that the decou-
pling impact on changes in common stock returns as well as the con-
ditional volatility of these returns can be estimated separately within
the same model using the GARCH-in-Mean (GARCH-M) method in-
itially developed for asset model estimation. The GARCH-M method is
discussed in the next section.

Decoupling is expected to lower the variance of the operating cash
flows of a public utility due to the increased stability of revenues
{Moody's (2011)}. The variance of operating cash flows should be
driven mainly by the variance of costs as follows: Operating Cash Flows
(OCF) is Revenues (R) — Cost (C), therefore the variance of OCF is VAR
(R-C) = VAR (R) + VAR (C) + 2COV (R,C). Since the volatility of
revenues is theoretically equal to zero with decoupling, the covariance
of revenues and costs is zero as revenues do not vary, and volatility of
OCF is purely driven by costs only as VAR (R-C) = VAR (C). Therefore,
in comparing the variance of operating cash flows with and without
decoupling, the VAR (OCF with decoupling) = VAR (C) < VAR (OCF
without decoupling) = VAR (R) + VAR (C) + 2COV (R,C) as VAR
(R) = 0 and COV (R,C) = 0 with decoupling and VAR (R) > 0 and
COV (R,C) = 0 without decoupling. This is essentially the model used
by Moody's (2011) which found that utilities with decoupling experi-
enced a reduction in business risk as measured by the change in the
standard deviation of the growth rate in gross profit before and after
decoupling.

We also estimate changes in systematic investment risk resulting
from decoupling by analyzing the change in the short-term CAPM beta.
This short-term beta (12-month), a measure of systematic risk, should
be more sensitive to regime changes for a common stock relative to the
standard betas estimated with five years of data typically employed to

7 One of the most effective “energy efficiency tools” to generate energy use
reduction is a recession. Although the energy-use-US-GDP correlation has de-
clined, it remains substantially positive {EIA (2013), as shown in the figure in
footnote 4 above, www.eia.gov/todayinenergy/detail.php?id =10491}.

8 All empirical results on gold are available on request.
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assess investment risk. Beta is expected to decline with decoupling.’

The only other studies on the impact of decoupling on the utility
cost of capital, Wharton and Vilbert (2015), estimated the impact of
decoupling on the cost of capital for the overall electric and gas utility
industries. They also addressed the issue that decoupled utilities may
represent substantially less than the entire portfolio of assets reflected
in the common stock price of a holding company. Using the standard
dividend discount model to estimate the cost of common equity portion
of their weighted average cost of capital estimates, they regressed this
cost of capital on an intensity index of decoupling for each publicly-
traded utility common stock with a panel-data regression to estimate
the industry impact. They found no statistically significant impact of
decoupling on the cost of capital.

The present study estimates the impact on the cost of common
equity of the decoupled firm individually rather than that on an in-
dustry as a whole. We use the GCAPM and changes in beta before and
after the implementation of decoupling to estimate the impact on risk
and the cost of common equity.

3. Methodology

The GCAPM is estimated with the GARCH-M method.'® GARCH-M
specifies the conditional risk premium as a linear function of its con-
ditional volatility, which is the specification of the GCAPM in equation
(1). Since the returns data contains ARCH effects (available on request),
another benefit of using GARCH-M is that it improves the efficiency of
the estimates. Engle et al. (1987) developed the GARCH-M method and
used it to estimate the relation between US Treasury and corporate
bond yield risk premiums and their volatilities.

Two versions of the GCAPM-GARCH-M model are estimated. The
first estimation includes a binary variable that reflects the im-
plementation of decoupling for the specific utility (D; = 1 if decoupled,
0 otherwise) in the risk premium equation only and the volatility
equation the same:

— 2
Rit1 — Rpp = Q30341 + AipDir + G

3

where “ai, D” is an estimate of the decoupling impact on the risk pre-
mium.

The second estimation has the same variable in the volatility
equation of the GARCH-M model only and the return equation does not
(as shown in footnote 10 in the second set of equations):

1 = By + BiGi: + Batils + BipDi + W “4)

9Sys’[ematic risk is defined as f; = pym 0i/0m, Where p;,, is the correlation
coefficient of the individual stock (i) and the market (m) total rates of return
and o; and o), are the standard deviations of the individual stock and market
returns, respectively. Defining variables with superscript “D”, to denote de-
coupling, of and pf,, should be lower as the volatility of the utility's returns are
lower with decoupling and the utility's return has a lower correlation with the
market return as the utility's revenues and profits are decoupled from the
business cycle. Therefore systematic risk is lower with decoupling and defined
as P = pPm 0P /0. Therefore, BP is less than §; as.
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10The GCAPM was estimated with the GARCH-M method. The estimated
models are.
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where “Bi, D “is an estimate of the decoupling impact on the volatility of the
risk premium.

These specifications provide separate empirical estimates of the
impacts of decoupling on conditional public utility common stock re-
turns and conditional volatility. As event studies, these and all financial
market-based event studies face the question of when the event im-
pacted asset prices. Asset prices can reflect forthcoming events before
they are implemented. One example that is relevant for this investiga-
tion is when decoupling implementation was announced in a utility's
regulatory decision. We find that using the date of implementation is a
conservative approach to estimating the impact as it is most likely the
latest date that a decoupling impact would be detected in a common
stock price and much of the impact may already have been priced in the
asset. However, if a utility's revenues have been decoupled from sales to
the extent that revenues are not affected by the business cycle, then the
utility's common stock as a hedging asset would be detected in a zero or
negative alpha. Also, if a sufficiently long pre-decoupling time period
for observing returns and volatility is obtained, the change in the post-
period should be detected as all of the post-decoupling period returns
and volatilities are in a different business risk regime.

4. Data

We perform the empirical work on US utilities only. As discussed in
the Introduction, decoupling has not been adopted in the EU. EU in-
vestor-owned utilities and their regulators have widely adopted price
cap regulation, an alternative form of regulation to rate-base-rate-of-
return regulation to promote expense and investment efficiency, but not
necessarily to encourage utility expenditure on consumer end-use en-
ergy and water efficiency. The group of US public utility common stocks
includes all electric and gas combination companies that have 95% or
more of their revenues decoupled and water utility common stocks that
have all of their revenues decoupled before 2014. Data for the common
stock rates of return are the total monthly rates of return on the
common stock of the public utilities from the Center for Research in
Security Prices database (CRSP) of the University of Chicago. Data for
each public utility common stock include differing pre- and post-de-
coupling dates and therefore differing rate of rate and beta samples. The
pre-decoupling data for each common stock include all available past
monthly returns data in the CRSP before decoupling for that common
stock. Post-decoupling rate of returns data for all common stocks end at
December 2014 for consistency in the post-decoupling ending period
for all utility common stocks. We calculated historical monthly
common stock equity risk premiums monthly common stock returns
less the monthly yields on long-term U.S. Treasury Bonds for the se-
lected publicly traded water utilities using common stock returns data
from the CRSP database and Morningstar (2015) SBBI" 2015 Market
Results for Stocks, Bonds, Bill and Inflation 1926-2015 and the Federal
Reserve Statistical Release H.15 for long-term Treasury bond yields.
The CAPM beta data include all short-term betas available for each
public utility common stock that has been decoupled in the CRSP da-
tabase and ends at 2014. They are available on an annual basis. The
CAPM short-term beta'' is a one-year estimate of beta that

1 The CRSP short-term beta is described by CRSP as “a statistical measure-
ment of the relationship between two time series, and has been used to compare
security data with benchmark data to measure risk in financial data analysis.
CRSP provides annual betas computed using the methods developed by Scholes
and Williams (Myron Scholes and Joseph Williams, “Estimating Betas from
Nonsynchronous Data,” Journal of Financial Economics, vol 5, 1977, 309-327).
Beta is calculated each year as follows where.

2« M3) = (1) + @i + @M3)
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approximately involves regressing daily rates of return on the public
utility common stock on a market index as shown footnote 10. The
standard beta available from financial firm databases such as Value
Line Investment Survey or CRSP is a 5-year beta based on regressing
monthly or weekly common stock rates of return for the past 5 years on
a market index. We find that the longer-term beta would be less sen-
sitive to regime changes in risk such as decoupling. We restrict the
sample of pre- and post-decoupling betas for each common stock so that
the number of beta observations are the same before and after decou-
pling.

Since the number of data observations has different times series of
ranges for each public utility common stock and decoupling occurred
on different dates for most utilities, we have developed Table 1 to show
each public utility common stock's data date range, that is, the dates
and number of risk premium (rate of return minus risk-free rate) ob-
servations used to estimate the GCAPM and the total number of betas
used for the pre- and post beta comparison. Table 1 also has the date of
decoupling for each public utility.

5. Results and discussion

Table 2 presents the public utility common stocks in the study and
the empirical results of the GCAPM estimates. The risk-premium-to-
volatility slopes (“alpha”) are shown along with the decoupling slope in
the risk-premium and volatility equations for each electric, electric and
gas combination, and water utility common stocks. The decoupling
slope in the risk-premium equation will be negative (positive) if the risk
premium should decline (rise) and decoupling creates a reduction (in-
crease) in business risk. None of these slope estimates are statistically
significant. The decoupling slope in the volatility equation should be
negative (positive) if decoupling caused a reduction (increase) in the
volatility of the profit of the utilities. Two of the slopes are negative and
significant at p = 0.10, yet the magnitudes of the slopes are very small.

All of the alphas, except for one of the energy utilities are positive
and significant, yet none in the water utility group are significant.
These results indicate that the energy utility common stocks are not
business cycle hedging assets and that their profits are synchronized
with the business cycle. The results for the water group may indicate
that they are business cycle hedging assets as none are statistically
significant. The zero value for alpha implies that there is no relation
between the business cycle as represented by expected changes in
consumption and the return on water utility common stocks. Water
utility profits are not correlated with the business cycle even in the
absence of decoupling. Also, water use attrition is occurring across the
US as households (water consumption per household is declining) due
to the use of water-efficient appliances (such as low-flow faucets, sho-
werheads and efficient toilets) and the change per capita water use
habits to conserve water.

Table 3 presents the pre- and post-decoupling changes in the sys-
tematic risk as represented by the short-term CAPM beta for all of the
public utility common stocks. The betas drop after the implementation
of decoupling but none of the changes in beta are statistically sig-
nificant using a t-statistic at a p = 0.05. Additionally, the standard er-
rors of the betas (0, and 0;,,5) show no consistent pattern of increasing
or decreasing after decoupling.

Our results do not show any statistically significant impacts of de-
coupling on the cost of common equity and risk. Therefore, we find no
evidence to conclude that decoupling affects investor perceived risk or
the cost of common equity. While electric and gas public utility
common stocks were not found to be business cycle hedges, we do find
that water utility common stocks may be business cycle hedges.

Our results are based on the moderate amount of data available to
date. Although we would obviously prefer more data than are available
at this juncture, there is no time to wait for a larger volume of data.
Regulators and utilities have been and are implementing policy now as
if decoupling does reduce risk and the costs of capital without any
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Table 1
Data description for risk premiums and betas.
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Electric, Elec. & Gas Comb. Utility  Effective Decoupling

Beginning of Measurement Period

Total # of Months Total Number of Pre- and Post- Annual Beta

Date Returns Data Return Data Observations
Consolidated Edison 10/2007 07/30/02 126 10
Pacific Gas & Electric 01/1983 01/31/53 720 60
Edison International 01/1983 01/31/53 720 60
CH Energy Group 07/2009 01/31/06 84 6
CMS Energy Corp. 05/2010 9/30/07 64 6
Hawaii Electric 12/2010 11/30/08 50 5
Portland General Electric 12/2010 11/30/08 50 6
Idaho Power 03/2007 05/30/01 140 12
Water Utility
American States Water 1/2002 6/2002 153 12
California Water 1/2009 10/2001 162 12
Connecticut Water 7/2008 10/2002 150 10
Artesian Resources 11/2008 6/1996 226 12
Table 2 Table 3
GCAPM estimation results.” Changes in systematic risk from decoupling. *
Electric, Elec. & Gas Comb. Utility a; ap Bp Mean fBprz  Mean o (Bpre) 0(Bpost)  t-Statistic
ﬁPOST
Consolidated Edison 1.460%** 0.004 —0.000
Pacific Gas & Electric 0.001 —0.001 Electric, Elec. & Gas Comb. Utility
Edison International 0.003 0.000 Consolidated Edison 0.608 0.427 0.172 0.064 -1.329
CH Energy Group 0.004 —0.000 Pacific Gas & Electric ~ 0.522 0.535 0.174 0.373 0.112
CMS Energy Corp. 1.440%** 0.011 —0.000 Edison International 0.588 0.582 0.199 0.294 —0.051
Hawaii Electric 1.607*** 0.004 —0.000* CH Energy Group 0.680 0.401 0.279 0.326 —-0.759
Portland General Electric 0.461 0.010 —0.000 CMS Energy Corp. 0.758 0.559 0.198 0.140 —0.815
Idaho Power 1.939%** 0.003 —0.000 Hawaii Electric 0.619 0.570 0.253 0.155 -0.171
Water Utility a; aD BD Portland General 0.637 0.658 0.069 0.052 —-0.151
American States Water 0.596 0.011 0.000 Electric
California Water 0.525 0.004 —0.000 Idaho Power 0.905 0.728 0.251 0.125 —0.818
Connecticut Water —1.008 0.009 0.000 Mean 0.670 0.560
Artesian Resources 3.006 —0.004 —0.002* Water Utility
American States Water  0.975 0.623 0.535 0.279 —1.430
? The GCAPM was estimated with the GARCH-M method. The estimated California Water 1.192 0.520 0.544 0.257 —2.735%**
models are. Connecticut Water 0.664 0.502 0.235 0.176 —1.232
Artesian Resources 0.075 0.146 0.100 0.161 0.909
Mean 0.434 0.475
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evidence that it does. This paper serves as an early warning signal,
albeit with the limited evidence that is available.

6. Conclusion and policy implications

We conclude that decoupling has no statistically measurable impact
on the cost of common equity based on our empirical analysis for
electric, electric and gas, and water utility common stocks. Some re-
searchers may view this result as a “non-result.” This is an important
finding as it is consistent with the empirical findings of Vilbert et al.
(2016). It is also important for policy globally as decoupling is con-
sidered as a potential reducer to risk and the cost of common equity by
regulators and public utilities in the US based on intuition, without any
empirical evidence.

Moody's (2011) finds a reduction in business risk as measured by the
change in the variability of gross profit after decoupling but did not
estimate the impact on the cost of common equity. Moody's (2011) did
find that electric utilities were somewhat reluctant to adopt decoupling
as electric utility executives anticipated that growth in sales would
return to the industry after the steep recession that ended with the
business cycle trough in June 2009 {NBER (2018)}. Since the US
business cycle expansion post-June 2009, electricity sales have
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@ Beta is the annual year-ending beta from the CRSP database. The data
timeframe is different for each utility with an equal number of annual pre- and
post-decoupling beta data observations for the specific stock in the CSRP da-
tabase and ends in 2014. Each single beta was estimated with one year of daily
rate of return data. See Table 1 and footnote 11. * refers to statistical
significance at 0.01, 0.05, and 0.10 respectively.

remained almost flat, which may have caused the change in sentiment
toward decoupling by electric utility executives. Growth in a utility's
commodity sales above the level used to design regulated rates would
increase the profit and rate of return on common equity. The US in-
vestor-owned electric utility industry also expected that the adoption of
decoupling would cause state public utility regulators to reduce their
allowed rate of return under the notion that it reduces risk. Moody's
(2011) was written soon after the recession had ended, but the antici-
pated growth in sales has not materialized after more than ten years
into the US business cycle expansion. A few years after the Moody's
(2011) study, the EEI found in a more recent report a change in sen-
timent {EEI (2015)} that electric utilities favor decoupling and that it
has become more widespread across the US.

We conclude that decoupling has no statistically significant impact
on investor perceived risk and the cost of common equity. This does not
mean necessarily that decoupling has no impact on the perceived risk
and the cost of common equity of public utilities. We find that it cannot
be isolated and estimated, given the many other factors affecting in-
vestor perceived risk. For many electric utilities, some current major
risk drivers are flat or declining sales from customer-owned solar pro-
jects and energy efficiency resources; the requirement to buy back ex-
cess customer generated electric from renewable resources at full retail
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rates (net metering); increasing requirements in the proportion of a
utility's sales that have to be generated from renewable energy, causing
larger purchases of renewable energy credits (known as renewable
portfolio standards that have been adopted by many states and across
Europe); increasingly stringent environmental regulations on coal
plants; and the impact of falling and low natural gas prices on the
competitiveness of existing coal and nuclear plants.

For water utilities, we find their common stocks to be moderate
business cycle hedges (no correlation with the business cycle rather
than a strong negatively correlated hedge). Since water utility sales are
declining on a per capita basis and unassociated with the business cycle,
decoupling may provide financial protection if water revenues decline.
To the extent that there is positive growth in the number of water utility
customers that offsets the declining per capita consumption, total rev-
enues and sales may not be falling. The impact of decoupling on water
utility investment risk and cost of common equity was not able to be
detected in this study. This is the first study on decoupling in the water
utility industry and an area for future research.

Another explanation for the lack of detection of a change in risk or
the cost of common equity from decoupling is that risk may be created
with the implementation of decoupling and the net impact may not be
clear as an increase or decrease in risk as Vilbert et. al. (2016) and
Wharton and Vilbert (2015) concludes. They find that the im-
plementation of decoupling is a new and alternative regulatory regime
that may be a new source of regulatory risk for the utility. Finally, as
discussed in detail in the Introduction above, volume risk, that is, the
fundamental nature of the business and business risk, is not alleviated
by changing the reward mechanism, and attempts to do so may increase
risk and the cost of common equity. The point is that there are cogent
theoretical and practical bases to expect that decoupling increases or
decreases risk, so it is problematic to develop an a priori hypothesis to
test a one-way directional impact of risk and return from decoupling.

Therefore, we do not recommend that public utility regulators in the
US or elsewhere reduce or increase authorized common equity cost
rates in the presence of decoupling mechanisms based on the assump-
tion of changed or reduced risk. The impact is de minimis and not sta-
tistically significant amongst all of the other investor perceived risk
factors affecting the market prices of public utility common stocks.
While an alternative research approach may attempt to isolate the
impacts of other individual risk factors on the cost of common equity
and risk, making for a long regression equation, we cannot detect a
statistically significant signal of decoupling on the cost of common
equity or volatility. As a contrast, for example, the risk and cost of
common equity impact of owning nuclear power generation assets
(versus no nuclear assets) has a measureable impact on investors' re-
turns, risk and cost of common equity without attempting to isolate the
myriad of other risk variable impacts. Decoupling as a regulatory policy
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mechanism to encourage public utilities to provide resources and
funding to their consumers to conserve electricity, natural gas, and
water (therefore also wastewater flows) has no measurable impact on
the investment risk and the cost of common equity (either up or down).
As a policy prescription, public utility regulators should not adjust the
allowed rate of return which affects the public utility's rates as a spil-
lover impact of using decoupling to promote environmental policy.

Finally, the US may be further ahead in adopting rate mechanisms
that address energy and water efficiency due to its long-term lag re-
lative to Europe in the efficient use of energy and water and the recent
“necessity-is-the-mother-of-invention” US driver of energy and water
efficiency. European and regulators globally should proceed slowly in
adopting decoupling and assuming that decoupling reduces risk as there
is no empirical evidence to date that it does.

An extension of this research could evaluate risk premiums or dis-
counts in bond yields as there are many more investor-owned utilities
which have outstanding bonds relative to those that have their own
publicly traded common stock due to consolidation in the utility in-
dustry in the US. For example, Exelon is the holding company of six
utilities whose stocks were publicly traded on the New York Stock
Exchange. They are Atlantic City Electric, Baltimore Gas and Electric,
Commonwealth Edison, Delmarva Power and Light, Philadelphia
Electric and Potomac Edison Power. Another future extension could
focus on decoupling when some EU investor-owned utilities and reg-
ulators, inevitably, adopt decoupling should it prove to substantially
encourage more conservation in the US. An investigation of hedging
costs and savings, risk impacts, and effects on profits with and without
decoupling may shed more light on the topic. There also needs more
research on water/wastewater decoupling as this is the first study
known to date on the topic involving cost of capital and risk. Lastly, a
social welfare comparison, separating out consumer-surplus and
shareholder-value creation and investigating the impacts on conserva-
tion from price and revenue caps is another extension of this paper for
future research.
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Supplementary data to this article can be found online at https://doi.org/10.1016/j.enpol.2019.04.006.where R; is the conditional total return on
the stock, Ryis the risk-free rate of return, 07 141 is the next period conditional volatility, D is the dummy variable that equals 1 when decoupling is in
place, and ap and f3p, are the slopes on the conditional returns and volatility decoupling dummy variable that represent the impact of decoupling on
those variables. Monthly returns data are from the CRSP database and includes all data available from the CRSP database and ends at 12/2014. The
monthly risk-free rate of return is the Ibbotson income return on Long-Term US Treasuries. ***, **, * refers to statistical significance at p values of
0.01, 0.05 and 0.10 respectively.where R; is the conditional total return on the stock, Ry is the risk-free rate of return, o; .4; is the next period
conditional volatility of the risk premium for asset i. ¢;, and ;. ; are the error terms for the mean and volatility equations, D is the dummy variable
that equals 1 when decoupling is in place for utility i, and ap and Bp are the slopes on the conditional returns and volatility decoupling dummy
variable that represent the impact of decoupling on those variables.

The parameter, a;, is the risk-premium-to-volatility slope. It is specified from equation (1) as:

_ vol; [M41]

it = corr; [Miy1, R',H—l]
‘ E [M1] e

It is positive for assets that are not business cycle hedges as corr, is negative. A rising (falling) M and rising (falling) expected marginal utility from
falling (rising) consumption in a recession is associated with a fall (rise) in returns. The above empirical model specifies a 0 intercept in the risk

premium equation as does the GCAPM. The estimation results support the 0 intercept specification (results available upon request).
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Bi is the Beta for security i for the year being calculated, r;, is the return of security i at day tIr;, = In(1 +r;,) is the natural log of the return of
security i at time t+ 1 or the continuously compounded return, M, is the value-weighted market return at time t, IM, = In(1 + M,) is the natural log of
the value-weighted market return at time t+1 or the continuously compounded return.

M3, = M1 + M+ IM,,; is the three-day moving window of the above market return, n; is the number of non-missing returns for security i
during the year, where the summations are over t and include all days on which security i traded, beginning with the first trading day of the year and
ending with the last trading day of the year.”

(http://www.crsp.com/products/documentation/index-definitions-calculations, accessed March 12, 2019.)
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(D’Ascendis Rebut. p. 13, Il. 14-24). Using the amended proxy group, Dr. Carlisle’s
range would change to 9.57% (DCF), 10.03% (CAP-M), and 12.26% (CEM) with an
average of 10.62%. R. p. 449 (D’Ascendis Rebut. p. 14, Il. 4-10).

The Commission finds Mr. D’Ascendis’ arguments persuasive. He provided
more indicia of market returns, by using more analytical methods and proxy group
calculations. Mr. D’Ascendis’ use of analysts’ estimates for his DCF analysis is
supported by consensus, as is his use of the arithmetic mean. The Commission also finds
that Mr. D’Ascendis’ non-price regulated proxy group more accurately reflects the total
risk faced price regulated utilities and CWS. Furthermore, there is no dispute that CWS
is significantly smaller than its proxy group counterparts, and, therefore, it may present a
higher risk. . An appropriate ROE for CWS is 10.45% to 10.95%. The Company used an
ROE of 10.5% in computing its Application, a return on the low end of Mr. D’Ascendis’
range, and the Commission finds that ROE is supported by the evidence.

Table 1 below indicates the capital structure of the Company, the cost of debt, the
cost of equity as approved in this Order, and the resulting rate of return on rate base:

Table 1: Summary of Overall Rate of Return

Type of Capital Ratios Cost Rate Weighted Cost Rate
Long-Term Debt 48.11% 6.60% 3.17%
Common Equity 51.89% 10.50% 5.45%

Total 100.00% 8.62%
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the required inputs of each model in representing the interests of the party on whose
behalf they are testifying. Nonetheless, the Commission is uniquely situated, qualified,
and required to use its impartial judgment to determine the return on equity based on the
testimony and evidence in this proceeding in accordance with the legal guidelines
discussed above.

In doing so the Commission finds that the DCF (8.81%), Risk Premium (10.00%)
and CAPM (9.29%) model results provided by witness D’Ascendis, as updated to use
current rates in D’Ascendis Late-Filed Exhibit No. 1, as well as the risk premium (9.57%)
analysis of witness Hinton, are credible, probative, and are entitled to substantial weight
as set forth below. The Commission further finds that the rate of return on common equity
trends, particularly as embodied by data points in Public Staff D’Ascendis
Cross-Examination Exhibits 1 and 2 to be credible, positive and corroborative evidence
entitted to some weight. ® Accordingly, the evidence presented concerning other
authorized rates of return on equity, when put into proper context, lends substantial
support and corroboration to a finding that a 9.50% rate of return on common equity is
appropriate in this case.

Company witness D’Ascendis, noting that CWSNC is not publicly traded, first
established a group of six relatively comparable risk water companies that are publicly
traded (Utility Proxy Group). He testified that use of relatively comparable risk companies
as proxies is consistent with principles of fair rate of return established in the Hope and
Bluefield cases, which are recognized as the primary standards for the establishment of
a fair return for a regulated public utility. He then applied the DCF, the CAPM, and the
risk premium models to the market data of the Utility Proxy Group. Witness D’Ascendis’
DCF model indicated a cost of equity of 8.81%, his CAPM model indicated a cost of equity
of 9.29%, and his Risk Premium model indicated a cost of equity of 10.00%. The
Commission finds and concludes that analyses using interest rate forecasts rely
unnecessarily on projections. The Commission approves the use of current interest rates,
rather than projected near—term or long—term interest rates. The Commission finds
witness D’Ascendis’ late-filed exhibit Risk Premium Model and his late-filed exhibit CAPM
analysis using the current 30—year Treasury yields to be credible, probative and entitled
to substantial weight.

Witness Hinton applied a risk premium analysis by performing a regression
analysis using the allowed returns on common equity for water utilities from various public
utility commissions, as reported in an RRA Water Advisory, with the average Moody’s

18 The Commission determines the appropriate rate of return on common equity based upon the
evidence and particular circumstances of each case. However, the Commission believes that the rate of
return on common equity trends and decisions by other regulatory authorities deserve some weight, as
(1) they provide a check or additional perspective on the case-specific circumstances, and (2) the Company
must compete with other regulated utilities in the capital markets, meaning that a rate of return on common
equity significantly lower than that approved for other utilities of comparable risk would undermine the
Company’s ability to raise necessary capital, while a rate of return on common equity significantly higher
than other utilities of comparable risk would result in customers paying more than necessary. In this
proceeding, witness Hinton’s risk premium analysis, as well as Public Staff D’Ascendis Cross-Examination
Exhibit No. 1, page 2 and No. 2 provide credible, positive and corroborative evidence.
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Exhibit 3. Average Historical Returns on Bonds, Stocks, Bills, and Inflation in the US, 1926-1998

Historical Return_Reali;aﬁons Geometric Neani Arithmetic Mean
Common Stock (Large Company) 11.2% 13.2%
Long-term Government Bonds 2.3 57
Treasury Bills 38 38
Inflation Rate 3l 32

Source: Ibbotson Associates, Inc.. 1999 Stocks, Bonds, Bills and Inflation. 1999 Yearbook.

underlying dividend yield and growth components of
k as Exhibit 2 illustrates. The results suggest that & is
more stable than government interest rates. Such
relative stability of & translates into parallel changes
in the market risk premium. In a subsequent section,
we examine whether changes in our market risk premium
estimates appear linked to interest rate conditions and
anumber of proxies for risk.

We explored the sensitivity of the results to our
screening procedures in selecting companies. The
reported results screen out all non-dividend paying
stocks on the premise that use of the DCF model is
inappropriate in such cases. The dividend screen
eliminates an average of 55 companies per month. In a
given month, we also screen out firms with fewer than
three analysts’ forecasts. or if the standard deviation
around the mean forecast exceeds 20%. When the
analysis is repeated without any of the three screens,
the average risk premium over the sample period
increased by only 40 basis points, from 7.14% to 7.54%.
The beta of the sample firms also was estimated and
the sample average was one, suggesting that the
screens do not systematically remove low or high-risk
firms. (Specifically, using firms in the screened sample
as of December 1997 (the last date for which we had
CRSP return data), we used ordinary least squares
regressions to estimate beta for each stock using the
prior 60 months of data and the CRSP return (SPRTRN)
as the market index. The value-weighted average of the
individual betas was 1.00.)

The results reported here use firms in the S&P500 as
reported by COMPUSTAT in September 1998. This
could create a survivorship bias, especially in the earlier
months of the sample. We compared our current results
to those obtained in Harris and Marston (1992) for
which there was data to update the S&P500
composition each month. For the overlapping period,
January 1982-May 1991, the two procedures yield the
same average market risk premium, 6.47%. This
suggests that the firms departing from or entering the
S&P500 index do so for a number of reasons with no
discernable effect on the overall estimated S&P500
market risk premium,

IV. Changes in the Market Risk
Premium Over Time

With changes in the economy and financial markets,
equity investments may be perceived to change in risk.
For instance, investor sentiment about future business
conditions likely affects attitudes about the riskiness
of equity investments compared to investments in the
bond markets. Moreover, since bonds are risky
investments themselves. equity risk premia (relative
to bonds) could change due to changes in perceived
riskiness of bonds, even if equities displayed no shifts
in risk.

In earlier work covering the 1982-1991 period. Harris
and Marston (1992) reported regression results
indicating that the market premium decreased with the
level of government interest rates and increased with
the spread between corporate and government bond
yields (BSPREAD). This bond yield spread was
interpreted as a time series proxy for equity risk. In
this paper. we introduce three additional ex ante
measures of risk shown in Exhibit 1: CON, DISP, and
VOL. The three measures come from three independent
sets of data and are supplied by different agents in the
economy (consumers, equity analysts, and investors
(via option and share price data)). Exhibit 4 provides
summary data on all four of these risk measures.

Exhibit 5 replicates and updates earlier analysis by
Harris and Marston (1992)." The results confirm the
earlier patterns. For the entire sample period, Panel A
shows that risk premia are negatively related to interest
rates. This negative relationship is also true for both

"OLS regressions with levels of variables generally showed
severe autocorrelation. As a result, we used the Prais-Winsten
method (on levels of variables) and also OLS regressions on
first differences of variables, Since both methods yielded similar
results and the latter had more stable coefficients across
specifications, we report only the results using first differences.
Tests using Durbin-Watson statistics from regressions in
Exhibits 5 and 6 do not accept the hypothesis of awtocorrelated
errors (tests at .01 significance level, see Johnston, 1984).
We also estimated the first difference model without an intercept
and obtained estimates almost identical to those reported.
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Exhibit 4. Descriptive Statistics on Ex Ante Risk Measures

Entries are based on monthly data. BSPREAD is the spread between yields on long-term corporate and government bonds. CON
is the consumer confidence index. DISP measures the dispersion of analysts” forecasts of earnings growth. VOL is the volatility on
the S&P500 index implied by options data. Variables are expressed in decimal form, (e.g., 12% = .12).

Panel A. Variables are Mﬁnrhl_v Levels

Mean Standard Deviation Minimum Maximum
BSPREAD 0123 0040 .0070 0254
CON 9504 2242 473 1.382
DISP .0349 0070 0285 0687
VOL 1599 0697 0765 .6085

- - Panel B. Variables are M (;n;hly C Iu;l gc.v- o o

~ Mean Standard Deviation Minimum Maximum
BSPREAD -.00001 0011 -.0034 0036
CON 0030 0549 -.2300 2170
DISP -.00002 0024 -.0160 0154
VOL -.0008 0592 -.2156 4081

_—;tmel_ (_" . Correlarion Coefficients for Monthly Changes o -

~ BSPREAD ~ CON  DISP - VoL
BSPREAD 1.00 =1 6% 054 oo
CON =1 6** 1.00 065 -.09
DISP 054 065 1.00 027
VOL 22» -.09 027 1.00

**Significantly different from zero at the .05 level.
*Significantly different from zero at the .01 level.

the 1980s and 1990s as displayed in Panels B and C.
For the entire 1982 to 1998 period, the addition of the
yield spread risk proxy to the regressions lowers the
magnitude of the coefficient on government bond
yields, as can be seen by comparing Equations (1) and
(2) of Panel A. Furthermore, the coefficient of the yield
spread (0.488) is itself significantly positive. This
pattern suggests that a reduction in the risk differential
between investment in government bonds and in
corporate bonds is translated into a lower equity
market risk premium.

In major respects, the results in Exhibit 5 parallel
earlier findings. The market risk premium changes over
time and appears inversely related to government
interest rates but is positively related to the bond yield
spread, which proxies for the incremental risk of

investing in equities as opposed to government bonds.
One striking feature is the large negative coefficients
on government bond yields. The coefficients indicate
the equity risk premium declines by over 70 basis
points for a 100 basis point increase in government
interest rates.® This inverse relationship suggests

*The Exhibit § coefficients on i are significantly different
from ~I. 0 suggesting that equity required returns do respond
to interest rate changes. However, the large negative
coefficients imply only minor adjustments of required returns
Lo interest rate changes since the risk premium declines. In
earlier work (Harris and Marston, 1992) the coefficient was
significantly negative but not as large in absolute value. In that
earlier work, we reported results using the Prais-Winsten
estimators. When we use that estimation technique and recreate
the second regression in Exhibit 5, the coefficient for i is -.584 (r
= - 12.23) for the entire sample period 1982-1998,
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8 In the mid-1960s, Myron Gordon and others began
applying the theory of finance to help estimate utilities’
costs of capital. Previously, the standard approach in
cost of equity studies was the “comparable earnings
method,” which involved selecting a sample of unreg-
ulated companies whose investment risk was judged to
be comparable to that of the utility in question, calcu-
lating the average return on book equity (ROE) of
these sample companies, and setting the utility’s ser-
vice rates at a level that would permit the utility to
achieve the same ROE as comparable companies. This
procedure has now been thoroughly discredited (see
Robichek [15]), and it has been replaced by three mar-
ket-oriented (as opposed to accounting-oriented) ap-
proaches: (i) the DCF method, (ii) the bond-yield-plus-
risk-premium method, and (iii) the CAPM, which is a
specific version of the generalized bond-yield-plus-
risk-premium approach.

Our purpose in this paper is to discuss the risk-
premium approach, including the market risk premium
that is used in the CAPM. First, we critique the various
procedures that have been used in the past to estimate
risk premiums. Second, we present some data on esti-

3

mated risk premiums since 1965. Third, we examine
the relationship between equity risk premiums and the
level of interest rates, because it is important, for pur-
poses of estimating the cost of capital, to know just
how stable the relationship between risk premiums and
interest rates is over time. If stability exists, then one
can estimate the cost of equity at any point in time as a
function of interest rates as reported in The Wall Street
Journal, the Federal Reserve Bulletin, or some similar
source.' Fourth, while we do not discuss the CAPM
directly, our analysis does have some important impli-
cations for selecting a market risk premium for use in
that model. Our focus is on utilities, but the method-
ology is applicable to the estimation of the cost of

'For example, the Federal Energy Regulatory Commission’s Staff re-
cently proposed that a risk premium be estimated every two years and
that, between estimation dates, the last-determined risk premium be
added to the current yield on ten-year Treasury bonds to obtain an
estimate of the cost of equity to an average utility (Docket RM 80-36).
Subsequently, the FCC made a similar proposal (“Notice of Proposed
Rulemaking,” August 13, 1984, Docket No. 84-800). Obviously, the
validity of such procedures depends on (i) the accuracy of the risk
premium estimate and (ii) the stability of the relationship between risk
premiums and interest rates. Both proposals are stili under review.



equity for any publicly traded firm, and also for non-
traded firms for which an appropriate risk class can be
assessed, including divisions of publicly traded corpo-
rations.”

Alternative Procedures for Estimating
Risk Premiums

In a review of both rate cases and the academic
literature, we have identified three basic methods for
estimating equity risk premiums: (i) the ex post, or
historic, yield spread method; (ii) the survey method;
and (iii) an ex ante yield spread method based on DCF
analysis.” In this section, we briefly review these three
methods.

Historic Risk Premiums

A number of researchers, most notably Ibbotson and
Sinquefield [12], have calculated historic holding peri-
od returns on different securities and then estimated
risk premiums as follows:

Historic
Risk =
Premium
Average of the
annual returns on
a stock index for|{ —
a particular
past period

Average of the
annual returns on
a bond index for{ . (1)
the same
past period

Ibbotson and Sinquefield (1&S) caiculated both arith-
metic and geometric average returns, but most of their
risk-premium discussion was in terms of the geometric
averages. Also, they used both corporate and Treasury
bond indices, as well as a T-bill index, and they ana-
lyzed all possible holding periods since 1926. The 1&S
study has been employed in numerous rate cases in two
ways: (i) directly, where the I&S historic risk premium
is added to a company’s bond yield to obtain an esti-

>The FCC is particularly interested in risk-premium methodologies.
because (i) only eighteen of the 1,400 telephone companies it regulates
have publicly-traded stock. and hence offer the possibility of DCF
analysis. and (ii) most of the publicly-traded telephone companies have
both regulated and unregulated assets, so a corporate DCF cost might
not be applicable to the regulated units of the companies.

*In rate cases. some witnesses also have calculated the differential
between the yield to maturity (YTM) of a company’s bonds and its
concurrent ROE. and then called this differential a risk premium. In
general. this procedure is unsound. because the YTM on a bond is a
future expected return on the bond’s market value, while the ROE is the
past realized return on the stock's book value. Thus, comparing YTMs
and ROE:s is like comparing apples and oranges.
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mate of its cost of equity, and (ii) indirectly, where
1&S data are used to estimate the market risk premium
in CAPM studies.

There are both conceptual and measurement prob-
lems with using 1&S data for purposes of estimating
the cost of capital. Conceptually, there is no compel-
ling reason to think that investors expect the same
relative returns that were earned in the past. Indeed,
evidence presented in the following sections indicates
that relative expected returns should, and do, vary
significantly over time. Empirically, the measured his-
toric premium is sensitive both to the choice of estima-
tion horizon and to the end points. These choices are
essentially arbitrary, yet they can result in significant
differences in the final outcome. These measurement
problems are common to most forecasts based on time
series data.

The Survey Approach

One obvious way to estimate equity risk premiums
is to poll investors. Charles Benore [1], the senior
utility analyst for Paine Webber Mitchell Hutchins, a
leading institutional brokerage house, conducts such a
survey of major institutional investors annually. His
1983 results are reported in Exhibit I.

Exhibit 1. Results of Risk Premium Survey. 1983*

Assuming a double A, long-term utility bond currently yields 12Y2%.
the common stock for the same company would be fairly priced relative
to the bond if its expected return was as foliows:

Indicated Risk Premium Percent of
Total Return (basis points) Respondents
over 202% over 800
202% 800
19%2% 700
18%:% 600 10%
17:% 500 8%
16v2% 400 29%
15%2% 300 35%
14Y2% 200 16%
13%% 100 0%
under 13%:% under 100 1%
Weighted
average 358 100%

*Benore’s questionnaire included the first two columns, while his thir
column provided a space for the respondents to indicate which rist
premium they thought applied. We summarized Benore’s responses it
the frequency distribution given in Column 3. Also, in his questionnair<
each year, Benore adjusts the double A bond yield and the total return:
(Column 1) to reflect current market conditions. Both the questiot
above and the responses to it were taken from the survey conducted it
April 1983.
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Benore’s results, as measured by the average risk
premiums, have varied over the years as follows:

Average RP
Year (basis points)
1978 491
1979 475
1980 423
1981 349
1982 275
1983 358

The survey approach is conceptually sound in that it
attempts to measure investors’ expectations regarding
risk premiums, and the Benore data also seem to be
carefully collected and processed. Therefore, the Ben-
ore studies do provide one useful basis for estimating
risk premiums. However, as with most survey results,
the possibility of biased responses and/or biased sam-
pling always exists. For example, if the responding
institutions are owners of utility stocks (and many of
them are), and if the respondents think that the survey
results might be used in a rate case, then they might
bias upward their responses to help utilities obtain
higher authorized returns. Also, Benore surveys large
institutional investors, whereas a high percentage of
utility stocks are owned by individuals rather than in-
stitutions, so there is a question as to whether his
reported risk premiums are really based on the expecta-
tions of the “representative” investor. Finally, from a
pragmatic standpoint, there is a question as to how to
use the Benore data for utilities that are not rated AA.
The Benore premiums can be applied as an add-on to
the own-company bond yields of any given utility only
if it can be assumed that the premiums are constant
across bond rating classes. A priori, there is no reason
to believe that the premiums will be constant.

DCF-Based Ex Anfte Risk Premiums

In a number of studies, the DCF model has been
used to estimate the ex ante market risk premium,
RP,,. Here, one estimates the average expected future
return on equity for a group of stocks, k, and then
subtracts the concurrent risk-free rate, R, as proxied
by the yield to maturity on either corporate or Treasury
securities:*

RP, = k, — R, @

Conceptually, this procedure is exactly like the 1&S
approach except that one makes direct estimates of
future expected returns on stocks and bonds rather than
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assuming that investors expect future returns to mirror
past returns.

The most difficult task, of course, is to obtain a valid
estimate of k,,, the expected rate of return on the mar-
ket. Several studies have attempted to estimate DCF
risk premiums for the utility industry and for other
stock market indices. Two of these are summarized
next.

Vandell and Kester. In a recently published
monograph, Vandell and Kester | 18] estimated ex ante
risk premiums for the period from 1944 to 1978. R,
was measured both by the yield on 90-day T-bills and
by the yield on the Standard and Poor’s AA Ultility
Bond Index. They measured k,, as the average expect-
ed return on the S&P’s 500 Index, with the expected
return on individual securities estimated as follows:

k= (2 + g, 3)
P()

D, = dividend per share expected over the next
twelve months,

P, = current stock price,

g = estimated long-term constant growth rate,
and

i = the i® stock.

To estimate g;, Vandell and Kester developed fifteen
forecasting modéls based on both exponential smooth-
ing and trend-line forecasts of earnings and dividends,
and they used historic data over several estimating
horizons. Vandell and Kester themselves acknowledge
that, like the Ibbotson-Sinquefield premiums, their
analysis is subject to potential errors associated with
trying to estimate expected future growth purely from
past data. We shall have more to say about this point
later.

“In this analysis. most people have used yields on long-term bonds
rather than short-term money market instruments. It is recognized that
iong-term bonds. even Treasury bonds, are not risk free, so an RPy
based on these debt instruments is smaller than it would be if there were
some better proxy to the long-term riskless rate. People have attempted
to use the T-bill rate for Rg, but the T-bill rate embodies a different
average inflation premium than stocks, and it is subject to random
fluctuations caused by monetary policy. interational currency flows,
and other factors. Thus, many people believe that for cost of capital
purposes, R should be based on long-term securities.

We did test to see how debt maturities would affect our calculated risk
premiums. If a short-term rate such as the 30-day T-bill rate is used,
measured risk premiums jump around widely and, so far as we could
tell. randomly. The choice of a maturity in the 10- to 30-year range has
little effect, as the yield curve is generaily fairly flat in that range.



Malkiel. Malkiel [14] estimated equity risk premi-
ums for the Dow Jones Industrials using the DCF mod-
el. Recognizing that the constant dividend growth as-
sumption may not be valid, Malkiel used a nonconstant
version of the DCF model. Also, rather than rely ex-
clusively on historic data, he based his growth rates on
Value Line’s five-year earnings growth forecasts plus
the assumption that each company’s growth rate
would, after an initial five-year period, move toward a
long-run real national growth rate of four percent. He
also used ten-year maturity government bonds as a
proxy for the riskless rate. Malkiel reported that he
tested the sensitivity of his results against a number of
different types of growth rates, but, in his words, “The
results are remarkably robust, and the estimated risk
premiums are all very similar.” Malkiel’s is, to the best
of our knowledge, the first risk-premium study that
uses analysts’ forecasts. A discussion of analysts’ fore-
casts follows.

Security Analysts’ Growth Forecasts

Ex ante DCF risk premium estimates can be based
either on expected growth rates developed from time
series data, such as Vandell and Kester used, or on
analysts’ forecasts, such as Malkiel used. Although
there is nothing inherently wrong with time series-
based growth rates, an increasing body of evidence
suggests that primary reliance should be placed on
analysts’ growth rates. First, we note that the observed
market price of a stock reflects the consensus view of
investors regarding its future growth. Second, we
know that most large brokerage houses, the larger in-
stitutional investors, and many investment advisory
organizations employ security analysts who forecast
future EPS and DPS, and, to the extent that investors
rely on analysts’ forecasts, the consensus of analysts’
forecasts is embodied in market prices. Third, there
have been literally dozens of academic research papers
dealing with the accuracy of analysts’ forecasts, as
well as with the extent to which investors actually use
them. For example, Cragg and Malkiel {7] and Brown
and Rozeff [5] determined that security analysts’ fore-
casts are more relevant in valuing common stocks and
estimating the cost of capital than are forecasts based
solely on historic time series. Stanley, Lewellen, and
Schlarbaum [16] and Linke [13] investigated the im-
portance of analysts’ forecasts and recommendations
to the investment decisions of individual and institu-
tional investors. Both studies indicate that investors
rely heavily on analysts’ reports and incorporate ana-
lysts’ forecast information in the formation of their
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expectations about stock returns. A representative list-
ing of other work supporting the use of analysts’ fore-
casts is included in the References section. Thus, evi-
dence in the current literature indicates that (i)
analysts’ forecasts are superior to forecasts based sole-
ly on time series data, and (ii) investors do rely on
analysts’ forecasts. Accordingly, we based our cost of
equity, and hence risk premium estimates, on analysts’
forecast data.’

Risk Premium Estimates

For purposes of estimating the cost of capital using
the risk premium approach, it is necessary either that
the risk premiums be time-invariant or that there exists
a predictable relationship between risk premiums and
interest rates. If the premiums are constant over time,
then the constant premium could be added to the pre-
vailing interest rate. Alternatively, if there exists a
stable relationship between risk premiums and interest
rates, it could be used to predict the risk premium from
the prevailing interest rate.

To test for stability, we obviously need to calculate
risk premiums over a fairly long period of time. Prior
to 1980, the only consistent set of data we could find
came from Value Line, and, because of the work in-
volved, we could develop risk premiums only once a
year (on January 1). Beginning in 1980, however, we
began collecting and analyzing Value Line data on a
monthly basis, and in 1981 we added monthly esti-
mates from Merrill Lynch and Salomon Brothers to our
data base. Finally, in mid-1983, we expanded our
analysis to include the IBES data.

Annval Data and Results, 1966—-1984

Over the period 1966-1984, we used Value Line
data to estimate risk premiums both for the electric
utility industry and for industrial companies, using the
companies included in the Dow Jones Industrial and
Utility averages as representative of the two groups.
Value Line makes a five-year growth rate forecast, but
it also gives data from which one can develop a longer-
term forecast. Since DCF theory calls for a truly long-
term (infinite horizon) growth rate, we concluded that
it was better to develop and use such a forecast than to

SRecently, a new type of service that summarizes the key data from most
analysts’ reports has become available. We are aware of two sources of
such services, the Lynch, Jones, and Ryan’s Institutional Brokers Esti-
mate System (IBES) and Zack’s Icarus Investment Service. IBES and
the Icarus Service gather data from both buy-side and sell-side analysts
and provide it to subscribers on a monthly basis in both a printed and 2
computer-readable format.
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Exhibit 2. Estimated Annual Risk Premiums, Nonconstant (Value Line) Model,

19661984
January 1
O\iet:: Dow Jones Electrics Dow Jones Industrials
Reported Kave Rg RP Kavg R¢ RP (3)=(6)
(§)) 2) (3) 4) 5 (6) (7)

1966 8.11% 4.50%: 3.61% 9.56% 4.50% 5.06% 0.71
1967 9.00% 4.76% 4.24% 11.57% 4.76% 6.81% 0.62
1968 9.68% 5.59% 4.09% 10.56% 5.59% 4.97% 0.82
1969 9.34% 5.88% 3.46% 10.96% 5.88% 5.08% 0.68
1970 11.04% 6.91% 4.13% 12.22% 6.91% 5.31% 0.78
1971 10.80% 6.28% 4.52% 11.23% 6.28% 4.95% 0.9¢
1972 10.53% 6.00% 4.53% 11.09% 6.00% 5.09% 0.89
1973 11.37% 5.96% 5.41% 11.47% 5.96% 551% 0.98
1974 13.85% 7.29% 6.56% 12.38% 7.29% 5.09% 1.29
1975 16.63% 7.91% 8.72% 14.83% 7.91% 6.92% 1.26
1976 13.97% 8.23% 5.74% 13.32% 8.23% 5.09% 1.13
1977 12.96% 7.30% 5.66% 13.63% 7.30% 6.33% 0.89
1978 13.42% 7.87% 5.55% 14.75% 7.87% 6.88% 0.81
1979 14.92% 8.99% 5.93% 15.50% 8.99% 6.51% 0.91
1980 16.39% 10.18% 6.21% 16.53% 10.18% 6.35% 0.98
1981 17.61% 11.99% 5.62% 17.37% 11.99% 5.38% 1.04
1982 17.70% 14.00% 3.70% 19.30% 14.00% 5.30% 0.70
1983 16.30% 10.66% 5.64% 16.53% 10.66% 5.87% 0.96
1984 16.03% 11.97% 4.06% 15.72% 11.97% 3.75% 1.08

use the five-year prediction.® Therefore, we obtained
data as of January 1 from Value Line for each of the
Dow Jones companies and then solved for k, the ex-
pected rate of return, in the following equation:

n
P= 2 D,

t=1(1 + k)

D(l + g) 1
I

)". @)

k—g

Equation (4) is the standard nonconstant growth DCF
model; P, is the current stock price; D, represents the
forecasted dividends during the nonconstant growth
period; n is the years of nonconstant growth; D, is the
first constant growth dividend; and g, is the constant,
long-run growth rate after year n. Value Line provides
D, values fort = 1 and t = 4, and we interpolated to
obtain D, and D,. Value Line also gives estimates for

“This is a debatable point. Cragg and Malkiel, as well as many practic-
ing analysts, feel that most investors actually focus on five-year fore-
casts. Others, however, argue that five-year forecasts are too heavily
influenced by base-year conditions and/or other nonpermanent condi-
tions for use in the DCF model. We note (i) that most published fore-
casts do indeed cover five years, (ii) that such forecasts are typically
“normalized” in some fashion to alleviate the base-year problem, and
iii} that for relatively stable companies like those in the Dow Jones
averages, it generally does not matter greatly if one uses a normalized
five-year or a longer-term forecast, because these companies meet the
conditions of the constant-growth DCF model rather well.

ROE and for the retention rate (b) in the terminal year,
n, so we can forecast the long-term growthrate as g, =
b(ROE). With all the values in Equation (4) specified
except k, we can solve for k, which is the DCF rate of
return that would result if the Value Line forecasts
were met, and, hence, the DCF rate of return implied
in the Value Line forecast.’

Having estimated a k value for each of the electric
and industrial companies, we averaged them (using
market-value weights) to obtain a k value for each
group, after which we subtracted R, (taken as the De-
cember 31 yield on twenty-year constant maturity
Treasury bonds) to obtain the estimated risk premiums
shown in Exhibit 2. The premiums for the electrics are
plotted in Exhibit 3, along with interest rates. The
following points are worthy of note:

1. Risk premiums fluctuate over time. As we shall see
in the next section, fluctuations are even wider
when measured on a monthly basis.

2. The last column of Exhibit 2 shows that risk premi-

"Value Line actually makes an explicit price forecast for each stock, and
one could use this price, along with the forecasted dividends, to develop
an expected rate of return. However, Value Line’s forecasted stock
price builds in a forecasted change in k. Therefore, the forecasted price
is inappropriate for use in estimating current values of k.
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Exhibit 3. Equity Risk Premiums for Electric Utilities and Yields on 20-Year Government Bonds, 1970-1984*
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*Standard errors of the coefficients are shown in parentheses below the coefficients.

ums for the utilities increased relative to those for
the industrials from the mid-1960s to the mid-
1970s. Subsequently, the perceived riskiness of the
two groups has, on average, been about the same.

3. Exhibit 3 shows that, from 1970 through 1979,
utility risk premiums tended to have a positive asso-
ciation with interest rates: when interest rates rose,
so did risk premiums, and vice versa. However,
beginning in 1980, an inverse relationship ap-
peared: rising interest rates led to declining risk
premiums. We shall discuss this situation further in
the next section.

Monthly Data and Results, 19801984

In early 1980, we began calculating risk premiums
on a monthly basis. At that time, our only source of
analysts’ forecasts was Value Line, but beginning in
1981 we also obtained Merrill Lynch and Salomon
Brothers’ data, and then, in mid-1983, we obtained

IBES data. Because our focus was on utilities, we
restricted our monthly analysis to that group.

Our 1980-1984 monthly risk premium data, along
with Treasury bond yields, are shown in Exhibits 4 and
5 and plotted in Exhibits 6, 7, and 8. Here are some
comments on these Exhibits:

1. Risk premiums, like interest rates and stock prices,
are volatile. Our data indicate that it would not be
appropriate to estimate the cost of equity by adding
the current cost of debt to a risk premium that had
been estimated in the past. Current risk premiums
should be matched with current interest rates.

2. Exhibit 6 confirms the 1980-1984 section of Ex-
hibit 3 in that it shows a strong inverse relationship
between interest rates and risk premiums; we shall
discuss shortly why this relationship holds.

3. Exhibit 7 shows that while risk premiums based on
Value Line, Merrill Lynch, and Salomon Brothers
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Exhibit 4. Estimated Monthly Risk Premiums for Electric Utilities Using Analysts’ Growth Forecasts. January
1980-June 1984

20-Year 20-Year
Treasury Treasury
Bond Bond
Yield. Yield.
Constant Constant
Beginning Value Merrill  Salomon  Average Maturity Beginning Value Merrill  Salomon  Average  Maturity
of Month Line Lynch  Brothers Premiums  Series of Month Line Lynch  Brothers Premiums  Series
Jan 1980 6.21% NA NA 6.21% 10.18% Apr 1982 3.49%  3.61% 4.29% 3.80% 13.69%
Feb 1980 5.77% NA NA 5.77% 10.86% May 1982  3.08% 4.25% 391% 3.75% 13.47%
Mar 1980  4.73% NA NA 4.73%  12.59% Jun 1982 3.16%  451% 4.72%  4.13% 13.53%
Apr 1980  5.02% NA NA 5.02%  12.71% Jul 1982 257% 421%  421%  3.66% 14.48%
May 1980  4.73% NA NA 4.73%  11.04% Aug 1982 4.33% 483% 527% 4.81% 13.69%
Jun 1980  5.09% NA NA 5.09% 10.37% Sep 1982  4.08% 5.14% 5.58% 4.93% 12.40%
Jul 1980  5.41% NA NA 5.41%  9.86% Oct 1982  S5.35% 5.24% 6.34% 5.64% 11.95%
Aug 1980  5.72% NA NA 5.72%  10.29% Nov 1982  5.67% 595% 691% 6.18% 10.97%
Sep 1980  5.16% NA NA 5.16% 11.41% Dec 1982 6.31% 6.71% 7.45% 6.82% 10.52%
[y, Ly [y
A A A Annual Avg. 4.00% 4.54% 5.01%  4.52% 13.09%
Dec 1980  5.65% NA NA 5.65% 12.37% Jan 1983  5.64% 6.04% 6.81% 6.16% 10.66%
Feb 1983  4.68% S5.99% 6.10% 5.59% 11.01%
Annual Ave. 5.35% 3.35% 1L31% Mar 1983 4.99% 6.89% 6.43% 6.10% 10.71%
Jan 1981 5.62% 4.76% 5.63% 5.34% 11.99% Apr 1983  4.75% 5.82% 6.31% 5.63% 10.84%
Feb 1981 4.82% 4.87% 5.16% 4.95% 12.48% May 1983  4.50% 6.41% 6.24% 5.72% 10.57%
Mar 1981 4.70% 3.73% 4.97% 447% 13.10% Jun 1983 4.29% S219% 6.16% 5.22% 10.90%
Apr 1981 4.24% 3.23% 4.52% 4.00% 13.11% Jul 1983  4.78%  5.72% 6.42% 5.64% 11.12%
May 1981 3.54% 3.24% 4.24% 3.67% 13.51% Aug 1983 3.89% 4.74% 5.41% 4.68% 11.78%
Jun 1981 3.57% 4.04% 4.27% 3.96% 13.39% Sep 1983 4.07% 4.90% S5S.57% 4.85% 11L.71%
Jul 1981 3.61% 3.63% 4.16% 3.80% 13.32% Oct 1983 3.79% 4.64% 538% 4.60% 11.64%
Aug 1981 317%  3.05% 3.04% 3.09% 14.23% Nov 1983  2.84% 3.77% 4.46% 3.69% 11.90%
Sep 1981 2.01% 2.24%  2.35%  2.23% 14.99% Dec 1983 3.36%  4.27%  5.00% 4.21% 11.83%
2. . . .249 2.909 .93 )
NI G WSO e Annual Avg. 430% 5.37%  586% S17% 11.22%
Dec 1981 372%  3.45% 4.24% 3.80% 13.12% Jan 1984  4.06% 5.04% 5.65% 4.92% 11.97%
e N 984 4.25%  5.379 5.969 . .
Annual Avg. 3.67% 3.45% 4.07% 3.13% 13.62% D R G S
Jan 1982 3.70%  3.37% 4.04% 3.70% 14.00% Apr 1984  4.78% 5.33% 6.32% 5.48% 12.51%
Feb 1982  3.05% 3.37% 3.70% 3.37% 14.37% May 1984  4.36% 5.30% 6.42% 5.36% 12.78%
Mar 1982 3.15% 3.28% 3.75% 3.39% 13.96% Jun 1984  3.54% 4.00% 5.63% 4.39% 13.60%
Exhibit 5. Monthly Risk Premiums Based on IBES Data
Average of Average of
Merrill Lynch, Merrill Lynch,
Salomon Salomon
Brothers. and Brothers. and
Value Line IBES IBES Premiums Value Line IBES IBES Premiums
Beginning Premiums Premiums for Entire Beginning Premiums Premiums for Entire
of for Dow Jones  for Dow Jones Electric of for Dow Jones  for Dow Jones Elcctric
Month Electrics Electrics Industry Month Electrics Electrics Industry
Aug 1983 4.68% 4.10% 4.16% Feb 1984 5.19% 5.00% 4.36%
Sep 1983 4.85% 4.43% 4.27% Mar 1984 5.712% 5.35% 4.45%
Oct 1983 4.60% 4.31% 3.90% Apr 1984 5.48% 5.33% 4.23%
Nov 1983 3.69% 3.36% 3.36% May 1984 5.36% 5.26% 4.30%
Dec 1983 4.21% 3.86% 3.54% Jun 1984 4.39% 4.47% 3.40%
Jan 1984 4.92% 4.68% 4.18% Average
Premiums 4.83% 4.56% 4.01%
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Exhibit 6. Utility Risk Premiums and Interest Rates, 1980~-1984
%

20-year T-bond yields

Utility risk premiums

The standard error of the
coefficient is shown in
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Exhibit 7. Monthly Risk Premiums, Electric Utilities, 1981-1984 (to Date)
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Exhibit 8. Comparative Risk Premium Data
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a: IBES: Al Electric Utilities

do differ, the differences are not large given the
nature of the estimates, and the premiums follow
one another closely over time. Since all of the ana-
lysts are examining essentially the same data and
since utility companies are not competitive with
one another, and hence have relatively few secrets,
the similarity among the analysts’ forecasts is not
surprising.

4. The IBES data, presented in Exhibit 5 and plotted
in Exhibit 8, contain too few observations to enable
us to draw strong conclusions, but (i) the Dow
Jones Electrics risk premiums based on our three-
analyst data have averaged 27 basis points above
premiums based on the larger group of analysts
surveyed by IBES and (ii) the premiums on the 11
Dow Jones Electrics have averaged 54 basis points
higher than premiums for the entire utility industry
followed by IBES. Given the variability in the data,
we are, at this point, inclined to attribute these
differences to random fluctuations, but as more
data become available, it may turn out that the
differences are statistically significant. In particu-
lar, the 11 electric utilities included in the Dow
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Jones Utility Index all have large nuclear invest-
ments, and this may cause them to be regarded as
riskier than the industry average, which includes
both nuclear and non-nuclear companies.

Tests of the Reasonableness of the Risk
Premium Estimates

So far our claims to the reasonableness of our risk-
premium estimates have been based on the reasonable-
ness of our variable measures, particularly the mea-
sures of expected dividend growth rates. Essentially,
we have argued that since there is strong evidence in
the literature in support of analysts’ forecasts, risk
premiums based on these forecasts are reasonable. In
the spirit of positive economics, however, it is also
important to demonstrate the reasonableness of our
results more directly.

It is theoretically possible to test for the validity of
the risk-premium estimates in a CAPM framework. In
a cross-sectional estimate of the CAPM equation,

k — R, =a, + o, + u, 5
we would expect

&, = Oand &, = k,, — R, = Market risk premium.
This test, of course, would be a joint test of both the
CAPM and the reasonableness of our risk-premium
estimates. There is a great deal of evidence that ques-
tions the empirical validity of the CAPM, especially
when applied to regulated utilities. Under these condi-
tions, it is obvious that no unambiguous conclusion
can be drawn regarding the efficacy of the premium
estimates from such a test.*

A simpler and less ambiguous test is to show that the
risk premiums are higher for lower rated firms than for
higher rated firms. Using 1984 data, we classified the

"We carried out the test on a monthly basis for 1984 and found positive
but statistically insignificant coefficients. A typical result (for April
1984) follows:

(k — Ry, = 3.1675 + 1.8031 B,
(0.91) (1.44)

The figures in parentheses are standard errors. Utility risk premiums do
increase with betas, but the intercept term is not zero as the CAPM
would predict, and a, is both less than the predicted value and not
statistically significant. Again, the observation that the coefficients do
not conform to CAPM predictions could be as much a problem with
CAPM specification for utilities as with the risk premium estimates.

A similar test was carried out by Friend. Westerfield. and Granito [9].
They tested the CAPM using expectational (survey) data rather than ex
post holding period returns. They actually found their coefficient of 8;
to be negative in all their cross-sectional tests.
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Exhibit 9. Relationship between Risk Premiums and Bond Ratings, 1984*

Below

Month Aaa/AA AA AaA A A/BBB BBB BBB
January® — 2.61% 3.06% 3.70% 5.07% 4.90% 9.45%
February 2.98% 317% 3.36% 4.03% 5.26% 5.14% 7.97%
March 2.34% 3.46% 3.29% 4.06% 5.43% 5.02% 8.28%
April 2.37% 3.03% 3.29% 3.88% 5.29% 4.97% 6.96%
May 2.00% 2.48% 3.42% 3.72% 4.72% 6.64% 8.81%
June 0.72% 2.17% 2.46% 3.16% 3.76% 5.00% 5.58%
Avcrage 2.08% 2.82% 3.15% 3.76% 4.92% 5.28% 7.84%

“The risk premiums are based on IBES data for the electric utilities followed by both 1BES and Salomon Brothers,
The number of electric utilities followed by both firms varies from month to month. For the period between
January and June 1984, the number of electrics followed by both firms ranged from 96 1o 99 utilities.
“In Junuary. there were no Aaa’AA companies. Subsequently. four utilities were upgraded to Aaa/AA.

utility industry into risk groups based on bond ratings.
For each rating group, we estimated the average risk
premium. The results, presented in Exhibit 9, clearly
show that the lower the bond rating, the higher the risk
premiums. Our premium estimates therefore would
appear to pass this simple test of reasonableness.

Risk Premiums and Interest Rates

Traditionally, stocks have been regarded as being
riskier than bonds because bondholders have a prior
claim on earnings and assets. That is, stockholders
stand at the end of the line and receive income and/or
assets only after the claims of bondholders have been
satisfied. However, if interest rates fluctuate, then the
holders of long-term bonds can suffer losses (either
realized or in an opportunity cost sense) even though
they receive all contractually due payments. There-
fore, if investors’ worries about “interest rate risk”
versus “earning power risk” vary over time, then per-
ceived risk differentials between stocks and bonds, and
hence risk premiums, will also vary.

Any number of events could occur to cause the per-
ceived riskiness of stocks versus bonds to change, but
probably the most pervasive factor, over the 1966~
1984 period, is related to inflation. Inflationary expec-
tations are, of course, reflected in interest rates. There-
fore, one might expect to find a relationship between
risk premiums and interest rates. As we noted in our
discussion of Exhibit 3, risk premiums were positively
correlated with interest rates from 1966 through 1979,
but, beginning in 1980, the relationship turned nega-
tive. A possible explanation for this change is given
next.

19661979 Period. During this period, inflation
heated up, fuel prices soared, environmental problems

surfaced, and demand for electricity slowed even as
expensive new generating units were nearing comple-
tion. These cost increases required offsetting rate hikes
to maintain profit levels. However. political pressure,
combined with administrative procedures that were not
designed to deal with a volatile economic environ-
ment, led to long periods of “‘regulatory lag” that
caused utilities’ earned ROEs to decline in absolute
terms and to fall far below the cost of equity. These
factors combined to cause utility stockholders to expe-
rience huge losses: S&P’s Electric Index dropped from
a mid-1960s high of 60.90 to a mid-1970s low of
20.41, a decrease of 66.5%. Industrial stocks also suf-
fered losses during this period, but, on average, they
were only one third as severe as the utilities’ losses.
Similarly, investors in long-term bonds had losses, but
bond losses were less than half those of utility stocks.
Note also that, during this period, (i) bond investors
were able to reinvest coupons and maturity payments
at rising rates, whereas the earned returns on equity did
not rise, and (ii) utilities were providing a rising share
of their operating income to debtholders versus stock-
holders (interest expense/book value of debt was ris-
ing, while net income/common equity was declining).
This led to a widespread belief that utility commissions
would provide enough revenues to keep utilities from
going bankrupt (barring a disaster), and hence to pro-
tect the bondholders, but that they would not necessar-
ily provide enough revenues either to permit the ex-
pected rate of dividend growth to occur or, perhaps,
even to allow the dividend to be maintained.
Because of these experiences, investors came to re-
gard inflation as having a more negative effect on
utility stocks than on bonds. Therefore, when fears of
inflation increased, utilities’ measured risk premiums

I
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Exhibit 10. Relative Volatility* of Stocks and Bonds, 1965-1984
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also increased. A regression over the period
1966—1979, using our Exhibit 2 data, produced this
result:

RP = 0.30% + 0.73 Rj; rr = 0.48.

(0.22)

This indicates that a one percentage point increase in
the Treasury bond rate produced, on average, a 0.73
percentage point increase in the risk premium, and
hencea 1.00 + 0.73 = 1.73 percentage point increase
in the cost of equity for utilities.

1980—-1984 Period. The situation changed dra-
matically in 1980 and thereafter. Except for a few
companies with nuclear construction problems, the
utilities’ financial situations stabilized in the early
1980s, and then improved significantly from 1982 to
1984. Both the companies and their regulators were
learning to live with inflation; many construction pro-
grams were completed; regulatory lags were short-
ened; and in general the situation was much better for
utility equity investors. In the meantime, over most of
the 1980-1984 period, interest rates and bond prices
fluctuated violently, both in an absolute sense and rela-
tive to common stocks. Exhibit 10 shows the volatility
of corporate bonds very clearly. Over most of the eigh-
teen-year period, stock returns were much more vola-
tile than returns on bonds. However, that situation
changed in October 1979, when the Fed began to focus

on the money supply rather than on interest rates.”

In the 1980-1984 period, an increase in inflationary
expectations has had a more adverse effect on bonds
than on utility stocks. If the expected rate of inflation
increases, then interest rates will increase and bond
prices will fall. Thus, uncertainty about inflation trans-
lates directly into risk in the bond markets. The effect
of inflation on stocks, including utility stocks, is less
clear. If inflation increases, then utilities should. in
theory, be able to obtain rate increases that would
offset increases in operating costs and also compensate
for the higher cost of equity. Thus. with “‘proper” regu-
lation, utility stocks would provide a better hedge
against unanticipated inflation than would bonds. This
hedge did not work at all well during the 19661979
period, because inflation-induced increases in operat-
ing and capital costs were not offset by timely rate
increases. However, as noted earlier, both the utilities
and their regulators seem to have learned to live better
with inflation during the 1980s.

Since inflation is today regarded as a major invest-
ment risk, and since utility stocks now seem to provide
a better hedge against unanticipated inflation than do

“Because the standard deviations in Exhibit 10 are based on the last five
years of data, even if bond returns stabilize, as they did beginning in
1982, their reported volatility will remain high for several more years.
Thus, Exhibit 10 gives a rough indication of the current relative riski-
ness of stocks versus bonds, but the measure is by no means precise or
necessarily indicative of future expectations.



bonds, the interest-rate risk inherent in bonds offsets,
to a greater extent than was true earlier, the higher
operating risk that is inherent in equities. Therefore,
when inflationary fears rise, the perceived riskiness of
bonds rises, helping to push up interest rates. Howev-
er, since investors are today less concerned about infla-
tion’s impact on utility stocks than on bonds, the utili-
ties' cost of equity does not rise as much as that of
debt, so the observed risk premium tends to fall.

For the 1980-1984 period, we found the following
relationship (see Exhibit 6):

RP = 12.53% — 0.63 R; P = 0.73.

(0.05)

Thus, a one percentage point increase in the T-bond
rate, on average, caused the risk premium to fall by
0.63%, and hence it led to a 1.00 — 0.63 = 0.37
percentage point increase in the cost of equity to an
average utility. This contrasts sharply with the pre-
1980 period, when a one percentage point increase in
interest rates led, on average, to a 1.73 percentage
point increase in the cost of equity.

Summary and Implications

We began by reviewing a number of earlier studies.
From them, we concluded that, for cost of capital
estimation purposes, risk premiums must be based on
expectations, not on past realized holding period re-
turns. Next, we noted that expectational risk premiums
may be estimated either from surveys, such as the ones
Charles Benore has conducted, or by use of DCF tech-
niques. Further, we found that, although growth rates
for use in the DCF model can be either developed from
time-series data or obtained from security analysts,
analysts’ growth forecasts are more reflective of inves-
tors’ views, and, hence, in our opinion are preferable
for use in risk-premium studies.

Using analysts’ growth rates and the DCF model,
we estimated risk premiums over several different pe-
riods. From 1966 to 1984, risk premiums for both
electric utilities and industrial stocks varied widely
from year to year. Also, during the first half of the
period, the utilities had smaller risk premiums than the
industrials, but after the mid-1970s, the risk premiums
for the two groups were, on average, about equal.

The effects of changing interest rates on risk premi-
ums shifted dramatically in 1980, at least for the utili-
ties. From 1965 through 1979, inflation generally had
a more severe adverse effect on utility stocks than on
bonds, and, as a result, an increase in inflationary
expectations, as reflected in interest rates, caused an

Workpaper 14
Page 12 of 13

FINANCIAL MANAGEMENT/SPRING 1985

increase in equity risk premiums. However, in 1980
and thereafter, rising inflation and interest rates in-
creased the perceived riskiness of bonds more than that
of utility equities, so the relationship between interest
rates and utility risk premiums shifted from positive to
negative. Earlier, a 1.00 percentage point increase in
interest rates had led, on average, to a 1.73% increase
in the utilities’ cost of equity, but after 1980 a 1.00
percentage point increase in the cost of debt was asso-
ciated with an increase of only 0.37% in the cost of
equity.

Our study also has implications for the use of the
CAPM to estimate the cost of equity for utilities. The
CAPM studies that we have seen typically use either
Ibbotson-Sinquefield or similar historic holding period
returns as the basis for estimating the market risk pre-
mium. Such usage implicitly assumes (i) that ex post
returns data can be used to proxy ex ante expectations
and (ii) that the market risk premium is relatively sta-
ble over time. Our analysis suggests that neither of
these assumptions is correct; at least for utility stocks,
ex post returns data do not appear to be reflective of ex
ante expectations, and risk premiums are volatile, not
stable.

Unstable risk premiums also make us question the
FERC and FCC proposals to estimate a risk premium
for the utilities every two years and then to add this
premium to a current Treasury bond rate to determine a
utility's cost of equity. Administratively, this proposal
would be easy to handle, but risk premiums are simply
too volatile to be left in place for two years.
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Chapter 7 — Alternative Asset Pricing Models

on low-beta stocks are higher than predicted by the CAPM, and realized returns on
high-beta stocks are lower than predicted by the CAPM. Stocks with the lowest beta
estimates had average returns of 11.1% per year, but the CAPM says the expected
return was 8.3% per year. Stocks with the highest beta estimates had average returns
of 13.7% per year, but the CAPM says the expected return was 16.8% per year.

Figure 7-1
Average Returns vs Beta Over An Extended Time Period (1928-2003}
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Brealey, Myers, and Allen {2017), among many others,’ provide more recent
empirical evidence very similar to the relationship depicted in Figure 7-1. In fact,
Brealey, Myers and Allen (2017} extend previous analyses to the end of 2014, and
provide a similar chart to that presented by Fama and French (2004). The upward-
sloping line on Figure 7-1 represents the relationship between beta and return that
is implied by the CAPM and each dot represents the observed retarn for a par-
ticular portfolio. Clearly, the low-beta portfolios still earn higher returns than the
CAPM would imply. Goyal (2011} also found a security market line flatter than
that predicted by the CAPM.!0 With few exceptions, the empirical studies agree
that the implied intercept term exceeds the risk-free rate and the slope term is less
than predicted by the CAPM. That is, low-beta securities earn returns somewhat
higher than the CAPM would predict, and high-beta securities earn less than pre-
dicted. This is one of the most well-known results in finance, and is particularly
pertinent for public utilities whose betas are typically less than 1.00.

9. TFora summary of the empirical evidence on the CAPM, see Jensen (1972) and Ross (1978). The major
empirical tests of the CAPM were published by Friend and Blume (1975}, Black, Jensen, and Scholes
{1972, Miller and Scholes (1972), Blume and Friend (1973}, Blume and Husic (1973}, Fama and Mac-
beth (1972), Basu (1977), Reinganum (1981B), Litzenberger and Ramaswamy (1979), Banz (1981},
Gibbons (1982), Stambaugh (1982}, Shanken (1985), Black (1993}, and Brealey, Myers, and Allen
{2017). Evidence in the Canadian context is available in Morin (1980, 1981).

10, Goyal, Amit, “Empirical Cross-Sectional Asset Pricing: A Survey,” Swiss Society for Financial Market
Research, 2011, Published online; December 2011,
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constant &, which must be estimated econometrically from market data2! Table
7-3 drawn from Villadsen, Vilbert, et. al. (2017) summarizes the empirical evi-
dence on the magnitude of alpha.2

For an alpha in the range of 1% - 2% and for reasonable values of the MRP and the
risk-free rate, Equation 7-5 reduces to the following more pragmatic form:

K= Rp+0.25 (RM - RF) +0.75 b(RM = RE) (7-6)

Using reasonable data inputs for the risk-free rate and the MRP, Equation 7-6 pro-
duces results that are indistinguishable from the ECAPM of Equation 7-5.23

An alpha range of 1% - 2% is somewhat lower than that estimated empiricaily. The
use of a lower value for alpha leads to a lower estimate of the cost of capital for low-
beta stocks stch as regulated utilities. This is because the use of a long-term risk-free
rate rather than a short-term risk-free rate aiready incorporates some of the desired
effect of using the ECAPM. That is, the long-term risk-free rate version of the CAPM
has a higher intercept and a flatter slope than the short-term risk-free version which
has been tested. Thus, it is reasonable to apply a conservative alpha adjustment.

21. 'The technique is formally applied by Litzenberger, Ramaswamy, and Sosin {1980} to public utilities
in order to rectify the CAPMs basic shortcomings, Not only do they summarize the criticisms of the
CAPM insofar as they affect public utilities, bnt they also describe the econometric intricacies involved
and the methods of circumventing the statistical problems. Essentially, the average monthly returns
over a lengthy time period on a large cross-section of securities gronped into portfolios, are related to
their corresponding betas by statistical regression techniques; that is, Equation 6-4 is estimated from
market data. The utility’s beta value is substituted into the equation to produce the cost of equity figure.
Their results demonatrate how the standard CAPM tnderestimates the cost of equity of pnblic utilities
because of ntilities’ high dividend yield and return skewness.

22.  Table 7-3 is drawn from Villadsen, B., Vilbert, M. ]., Harris, D., and Kaolbe, A, L., “Risk and Return for
Regulated Industries,” The Brattle Group, Elsevier Academic Press, 2017.

23, Typical of the empirical evidence on the validity of the CAPM iy a study by Morin {1989} who found
that the relationship between the expecled return on a security and beta over the period 1926-1984 was
given by:

Return = (L0829 + 0.0520

Given that the risk-free rate over the estimation period was appraximately 6% and that the MRP was
8% during the period of study, Lhe intercept of the observed relationship between return and beta
exceeds the risk-frec rate by about 2%, or 1/4 of 8%, and that the slope of the relationship is close 1o 3/4
of 8%. Therefore, the empirical evidence suggests that the expected return on a security is related to its
risk by the following approximation:

K=R:+x (RM— Re}+ (1 - x) B(Ra — Rp)
where x is a fraction to be determined empirically. The value of x that best explains the observed rela-
tionship Return = (L0829 + 0.0520 is between 0.25 and .30, If x = 0.25, the equation becomes:

K=Rr+025(Ry- Rp) + 0,75 b(R,l.f - Rp)
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between the portfolio’s annual rate of return and the government bond
yield. To illustrate, let us say that the following hypothetical relationship
between the risk premium and the portfolios’ betas is obtained for the
period 1931 - 2019:

Risk Premium = 4.21% + (3.94% x Beta)

Using the utility’s beta of 0.60, for example, the risk premium for the
hypothetical utility is:

4.21% + (3.94% x 0.60) = 6.6%

A long-term cost of equity capital estimate for the company is obtained
by adding the risk premium of 6.6% to the current yield on long-term
Treasury bonds or to the projected long-term yield implied by the clos-
ing prices on the Treasury bond futures contract traded on the Chicago
Board of Trade. The latter measures the consensus long-term interest rate
expectation of investors.?* If the yield on long-term Treasury bonds is 4%,
then the cost of equity implied by the observed risk-return relationship
is 10.6%. A similar procedure could be developed based on the standard
deviation of return rather than on beta as risk measure.

ECAPM And Double-Counting

As previously discussed in Chapter 4, Value Line and Bloomberg beta estimates
are adjusted betas in keeping with investment practices and in keeping with the
academic literature on the subject. The adjusted betas reported by Value Line give
2/3 weight to the “raw” or calculated beta and 1/3 weight to the market beta of 1.0.
The definition of Adjusted Beta used by Value Line is as follows:

Adjusted Beta = 0.3333 + 0.6666 x Raw Beta

Because of this adjustment, some critics of the ECAPM argue that the use of Value
Line adjusted betas in the traditional CAPM amounts to using an ECAPM. This
is incorrect. The use of adjusted betas in a CAPM analysis is not equivalent to the
ECAPM. Betas are adjusted because of the regression tendency of betas to con-
verge toward 1.0 over time. We have seen that numerous empirical studies have
determined that the SML described by the CAPM formula at any given moment
in time is not as steeply sloped as the predicted SML. The slope of the SML should

24, The average market forecasls of rates in the form of interest rate Treasury securities futures contracts
data can be used as a proxy for the expected risk-free rate.
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Chapter 11
Flotation Cost Adjustment

This chapter demonstrates that an adjustment to the market-based cost of capital is
necessary for flotation costs associated with the procurement of equity capital, and
discusses the mechanics and controversies involved in applying this adjustment.!

A typical utility is continuously issuing stock through its dividend reinvestment
plan and employee stock option plan, and/or is selling new shares to the public on
a regular basis in order to maintain its construction program and meet its man-
dated service requirements. The costs of issuing these securities are just as real as
operating and maintenance expenses or costs incurred to build utility plants, and
fair regulatory treatment must permit the recovery of these costs.

11.1 Flotation Gost Allowance

The simple fact of the matter is that cornmon equity capital is not free. Flotation
costs associated with common stock issues are very similar to the flotation costs
associated with bonds and preferred stocks. Flotation costs are incurred, and if
they are not expensed at the time of issue, they must be recovered through a rate
of return adjustreent. This is routinely done for bond and preferred stock issues by
most regulatory commissions. To illustrate the conventional regulatory practice,
consider this example. A utility company issues $100 million of 10-year bonds at
an interest rate of 5%. Flotation costs are 2% of the amount of the proceeds, $2
million. The interest paid each year is $100 million x 5% = $5 million. The flota-
tion cost of $2 million is amortized over the 10-year life of the bond, so that the
arnortization each year equals $2M/10 = $0.2 million. The cost of debt K; is then:

_ Interest + Aimnortization of flotation costs _ 85,000,000 + $200,000
¢ Principal - Unamortized flotation costs ~ $100,000,000 - $2,000,000

=5.31%

The cost of debt needs to be increased by 31 basis points in order to allow for
the recovery of flotation costs. The recovery process is very similar for preferred
stock issues.

In the case of issues of new common equity, flotation costs represent the discounts
that must be provided to issue the new securities. Flotation costs have three major
components:

1. Vander Weide (2013) provides an excelient comprehensive treatment of the flotation cost issue in regu-
latory proceedings.
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Flotation Cost Application

In this section, we demonstrate: (1) why it is necessary to apply a flotation cost
allowance to the dividend yield component of the DCF model in order to obtain
the fair return on equity capital; (2) why the flotation adjustment is permanently
required to avoid confiscation even if no further stock issues are contemplated;
and (3) why flotation costs are only recovered if the rate of return is applied to total
equity, including retained earnings, in all future years.

An analogy with bond issues is useful here in order to understand the treatment
of issue costs in the case of common stock issues.” In the case of bonds as seem
earlier in the chapter, flotation costs are recovered over the life of the bond in two
steps: {1) flotation costs are amortized over the life of the bond and the annual
amortization charge is incorporated into revenue requirements, in inuch the same
way that funds invested in utility plant are recovered through depreciation charges;
(2) the unamortized portion of flotation costs is included in rate base, and a return
is earned on the unamortized costs, in the same way that a return js earned on the
undepreciated portion of a utility’s plant. The recovery continues year after year
until the recovery process is terminated, regardless of whether the utility raises
new debt capital. This is analogous to the process of depreciation, which allows
the recovery of funds invested in utility plant. The recovery continues whether the
utility constructs new facilities or not.

Since flotation costs of common stock issues cannot be amortized because they
have no finite maturity, they must be recovered by way of an upward adjustment
to the allowed return on equity. It would be inappropriate to amortize a company’s
flotation costs over a finite number of years, As such, rather than seeking a “return
of” its flotation costs over some arbitrarily selected amortization period, it is more
appropriate for a utility to seek a “return on” its flotation costs, as these costs con-
stitute a permanent equity contribution by investors.

In theory, flotation costs could be expensed and recovered through rates as they
are incurred. This procedure, although siinple in implementation, is not consid-
ered appropriate, however, because the equity capital raised in a given stock issue
remains on the utility’s common equity account and continues to provide ben-
efits to ratepayers indefinitely. As discussed earlier, it would be unfair to burden
the current generation of ratepayers with the full costs of raising capital when the
benefits of that capital extend indefinitely. The common practice of capitalizing
rather than expensing eliminates the intergenerational transfers that would prevail
if today’s ratepayers were asked to bear the full burden of flotation costs of bond/
stock issues in order to finance capital projects designed to serve future as well as
current generations. Moreover, expensing flotation costs requires an estimate of
the market pressure effect for each individual issue, which is likely to prove unreli-

7. See Prigham, Aberwald, and Gapenski (1985)
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able. A more reliable approach is to estimate market pressure for a large sample of
stock offerings rather than for one individual common stock issue,

An alternative regulatory treatment is to incorporate flotation costs into the rate
base as an intangible asset. While this solves the intergenerational problem and
compensates investors fairly for their investment, the method clashes with the
“used and useful” principle of rate base inclusions. An intangible asset related to
flotation costs is unlikely to be viewed as a used and useful asset in public service
by regulators.

The following illustration adapted from Brigham, Aberwald, and Gapenski {1985)
shows that: (a) even if no further stock issues are contemplated, the flotation
adjustment is still permanently required to keep shareholders whole, and {b) flota-
tion costs are only recovered if the rate of return is applied to total equity, including
retained earnings, in all future years, even if no future financing is contemplated.
The flotation cost adjustment process is shown in Tables 11-3 through 11-5 using
illustrative market data.

The assumptions used in the computation are displayed in Table 11-3. The stock
is selling in the market for $100, and investors expect the firm to pay a dividend
of $4.00, which will grow at a rate of 5% thereafter. The traditional DCF cost of
equity is thus k = D/ P + g = 4/100 + 0.05 = 9%, or 89.00 in the first year. 4% of the
9%, or $4.00, will come from dividends, so that the remaining 5%, or $5.00, must
then come from capital gains. To get a capital gain of $5.00 from $4.75 of retained
earnings, the earnings retained must clearly earn more than 9%. Therefore, if the
firm sells one share of stock, incurring a flotation cost of 5%, the traditional DCF
cost of equity adjusted for flotation cost is thus ROE = D/P {1 - f} + g=0.04/ 0.95
+ 0.05=9.21%.

Table 11-3
Assumptions
Issue Price = $100.00
Flotation Cost = 5.00%
Expected Dividend Yield = 4.00%
Growth = 5.00%
Equity Return =
009

(D/P + g) 9.00%
Allawed Return On Equity = 9.21%

(D/P(1-f) + g)

As shown in Table 11-4, the initial book value (rate base) is the net proceeds from
the stock issue, which are $95, that is, the market price of $100 less the 5% flotation
cost. The table demonstrates that only if the company is allowed to earn 3.21% on
rate base will investors earn their cost of equity of 9.00%. Column 1 shows the ini-
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tial common stock account, while Column 2 shows the cumulative retained earn-
ings balance, starting at zero, and steadily increasing from the retention of earn-
ings. Total equity in Column 3 is the sum of common stock capital and retained
earnings. The stock price in Column 4 is obtained from the seminal DCF formula:
D,/{(k - g). Earnings per share in Column 6 is simply the allowed return of 9.21%
times the total common equity base. Dividends start at $4.00 and grow at 5% there-
after, which they must do if investors are to earn a 9% return. The dividend payout
ratio remains constant, as per the assumption of the DCF model. All quantities,
stock price, book value, earnings, and dividends grow at a 5% rate, as shown at the
bottom of the relevant columns.

Only if the company is allowed to earn 9.21% on equity do investors earn 9.00%.
For example, if the company is allowed only 9.00%, the stock price drops from
$105.00 to $104.79 in the second year, inflicting a loss on shareholders. This is
shown in Table 11-5. The growth rate drops from 5.0% to 4.8%. Thus, investors
only earn 8.8% on their investment, It is noteworthy that the adjustment is always
required each and every year, whether or not new stock issues are sold in the future,
and that the allowed return on equity must be earned on total equity, including
retained earnings, for investors to earn the cost of equity.

Note also that the 9.21% return must be applied to the total equity capital invested,
including the retained earnings component. To see this, consider the following sce-
nario. In year 1, investors require 9% on their $100 investment, that is, $9.00. But
the company only earns $8.75, of which it pays out $4.00 in dividends and retains
the balance of $4.75. To give investors the $5.00 change in market value (5% capital
gain) needed to add to the $4.00 dividend to produce the §9.00 total DCF return of
9%, the $4.75 must earn more than 9.00%, that is, it must earn 9.21%.

Table 11-4
Company Earns Flotation-Adjusted Cost of Equity
Applied on All Common Equity Beginning of Year

Common Retalnad Total Stock wa Ret,
Stock  Earnings  Equity Price Ratlo EPS DPS Payout Eam.
Year A B C D E F G H I

1 $95.00 $0.00 $95.00 $100.00 1.053 $8.75 8400 4571% $4.75
$95.00 $4.75 $99.75 $105.00 1.063 $9.19 $4.20 4571%  $4.99
$95.00 $9.74 $104.74 $110.25 1.053 $9.65 $4.41  4571% $5.24
$95.00 $14.97 $109.97 $115.76 1.063 $10.18 $4.63 45.71%  $5.50
$85.00 $20.47 $115.47 $121.55 1.053 §10.64 $4.88 45.71% $577
$95.00 $26.25 $121.25 $127.63 1.083  $11.17 $5.11  45.71%  $B6.06
$95.00 $32.31 $127.31 $134.01 1.053  $11.73 $5.36 4571%  $6.37
$95.00 $38.87 $133.67 $140.71 1083 §12.31 $5.63 4571%  $6.68
$95.00 54536 $140.38 $147.75 1.053 §$12.83 $5.91  4571%  $7.02
10 $95.00 $52.38 $147.38 $155.13 1.053  $13.57  $6.21  45.71%  $7.37

5.0% 5.0% 5.0% 5.0%

© @ N AWN
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employing double leverage. Lerner (1973} concludes that the returns granted an
equity investor must be based on the risks to which the investot’s capital is exposed
and not on the investor’s source of funds. Morin (2014) demonstrates formally that
double leverage is a tautology.

Theoretical Issues

The double leverage approach contradicts the core of the cost of capital concept.
Financial theory clearly establishes that the cost of equity is the risk-adjusted
opportunity cost to the investors and not the cost of the specific capital sources
employed by investors. The true cast of capital depends on the use to which the
capital is put and not on its source. The Hope and Bluefield doctrines have made
clear that the relevant considerations in calculating a company’s cost of capital are
the aliernatives available to investors and the returns and risks associated with
those alternatives. The specific source of funding and the cost of those funds to the
investor are irrelevant considerations.

Carrying the double leverage standard to its logical conclusion leads to even more
unreasonable prescriptions. If the common shares of the subsidiary were held by
both the parent and by individual investors, the equity contributed by the parent
would have one cost under the double leverage computation while the equity con-
tributed by the public would have another. This is clearly illogical. Or, does double
leverage require tracing the source of funds used by each individual investor so
that its cost can be computed by applying double leverage to each individual inves-
tor? Of course not! Equity is equity, irrespective of its source, and the cost of that
equity is governed by its use, by the risk to which it is exposed.

To illustrate, let us say that an individual investor borrows money at the bank at
an after-tax cost of 4% and invests the funds in a speculative oil exploration ven-
ture, Clearly, the required return on the oil venture investment is not the 4% cost
but rather the return foregone in speculative projects of similar risk, say 20%. Yet,
under the double leverage approach, the individual’s fair return on this risky ven-
ture would be 4%, which is the cost of the capital source, and not 20%, which
is the required return on investments of similar risk. Double leverage implies
that for all investors who inherited stock or received stock as a gift, the allowed
return on equity would be zero, since the cost of the stock to the investors is zero.
It also implies that if on the next day a subsidiary were sold to a company with a
higher cost of capital than the parent, the subsidiary’s cost of equity would sud-
denly become higher on the next day as a result of the change in ownership. If we
assumed that the double leverage concept were appropriate, we would also have
to assume that the day following a divestiture or spinoff, the cost of equity of the
newly divested spinoff company suddenly rises by a substantial amount. This is
logicaily absurd, as it is the use of capital that governs its cost, and not its source.

For example, if a subsidiary with a double leverage cost of equity of 12% were
sold to another company with a higher cost of capital of, for example, 15%, would
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The Capital Asset Pricing Model:
Theory and Evidence

Eugene F. Fama and Kenneth R. French

he capital asset pricing model (CAPM) of William Sharpe (1964) and John

Lintner (1965) marks the birth of asset pricing theory (resulting in a

Nobel Prize for Sharpe in 1990). Four decades later, the CAPM is still
widely used in applications, such as estimating the cost of capital for firms and
evaluating the performance of managed portfolios. It is the centerpiece of MBA
investment courses. Indeed, it is often the only asset pricing model taught in these
courses.'

The attraction of the CAPM is that it offers powerful and intuitively pleasing
predictions about how to measure risk and the relation between expected return
and risk. Unfortunately, the empirical record of the model is poor—poor enough
to invalidate the way it is used in applications. The CAPM’s empirical problems may
reflect theoretical failings, the result of many simplifying assumptions. But they may
also be caused by difficulties in implementing valid tests of the model. For example,
the CAPM says that the risk of a stock should be measured relative to a compre-
hensive “market portfolio” that in principle can include not just traded financial
assets, but also consumer durables, real estate and human capital. Even if we take
a narrow view of the model and limit its purview to traded financial assets, is it

! Although every asset pricing model is a capital asset pricing model, the finance profession reserves the
acronym CAPM for the specific model of Sharpe (1964), Lintner (1965) and Black (1972) discussed
here. Thus, throughout the paper we refer to the Sharpe-Lintner-Black model as the CAPM.

m Fugene F. Fama is Robert R. McCormick Distinguished Service Professor of Finance,
Graduate School of Business, University of Chicago, Chicago, Illinois. Kenneth R. French is
Carl E. and Catherine M. Heidt Professor of Finance, Tuck School of Business, Dartmouth
College, Hanover, New Hampshire. Their e-mail addresses are {eugene.fama@gsb.uchicago.
eduy and (kfrench@dartmouth.eduy, respectively.
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legitimate to limit further the market portfolio to U.S. common stocks (a typical
choice), or should the market be expanded to include bonds, and other financial
assets, perhaps around the world? In the end, we argue that whether the model’s
problems reflect weaknesses in the theory or in its empirical implementation, the
failure of the CAPM in empirical tests implies that most applications of the model
are invalid.

We begin by outlining the logic of the CAPM, focusing on its predictions about
risk and expected return. We then review the history of empirical work and what it
says about shortcomings of the CAPM that pose challenges to be explained by
alternative models.

The Logic of the CAPM

The CAPM builds on the model of portfolio choice developed by Harry
Markowitz (1959). In Markowitz’s model, an investor selects a portfolio at time
t — 1 that produces a stochastic return at /. The model assumes investors are risk
averse and, when choosing among portfolios, they care only about the mean and
variance of their one-period investment return. As a result, investors choose “mean-
variance-efficient” portfolios, in the sense that the portfolios 1) minimize the
variance of portfolio return, given expected return, and 2) maximize expected
return, given variance. Thus, the Markowitz approach is often called a “mean-
variance model.”

The portfolio model provides an algebraic condition on asset weights in mean-
variance-efficient portfolios. The CAPM turns this algebraic statement into a testable
prediction about the relation between risk and expected return by identifying a
portfolio that must be efficient if asset prices are to clear the market of all assets.

Sharpe (1964) and Lintner (1965) add two key assumptions to the Markowitz
model to identify a portfolio that must be mean-variance-efficient. The first assump-
tion is complete agreement: given market clearing asset prices at ¢ — 1, investors agree
on the joint distribution of asset returns from ¢ — 1 to . And this distribution is the
true one—that is, it is the distribution from which the returns we use to test the
model are drawn. The second assumption is that there is borrowing and lending at a
risk-free rate, which is the same for all investors and does not depend on the amount
borrowed or lent.

Figure 1 describes portfolio opportunities and tells the CAPM story. The
horizontal axis shows portfolio risk, measured by the standard deviation of portfolio
return; the vertical axis shows expected return. The curve abc, which is called the
minimum variance frontier, traces combinations of expected return and risk for
portfolios of risky assets that minimize return variance at different levels of ex-
pected return. (These portfolios do not include risk-free borrowing and lending.)
The tradeoff between risk and expected return for minimum variance portfolios is
apparent. For example, an investor who wants a high expected return, perhaps at
point @, must accept high volatility. At point 7, the investor can have an interme-
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Figure 1
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diate expected return with lower volatility. If there is no risk-free borrowing or
lending, only portfolios above b along abc are mean-variance-efficient, since these
portfolios also maximize expected return, given their return variances.

Adding risk-free borrowing and lending turns the efficient set into a straight
line. Consider a portfolio that invests the proportion x of portfolio funds in a
risk-free security and 1 — x in some portfolio g. If all funds are invested in the
risk-free security—that is, they are loaned at the risk-free rate of interest—the result
is the point R, in Figure 1, a portfolio with zero variance and a risk-free rate of
return. Combinations of risk-free lending and positive investment in g plot on the
straight line between R, and g. Points to the right of g on the line represent
borrowing at the risk-free rate, with the proceeds from the borrowing used to
increase investment in portfolio g. In short, portfolios that combine risk-free
lending or borrowing with some risky portfolio g plot along a straight line from R,
through g in Figure 1.2

2 Formally, the return, expected return and standard deviation of return on portfolios of the risk-free
asset fand a risky portfolio g vary with x, the proportion of portfolio funds invested in f, as
R,= xR;+ (1 — x)R,,
E(R,) = xR+ (1 — x)E(R,),
o(R) =1 - xo(R), x=1.0,

which together imply that the portfolios plot along the line from R, through g in Figure 1.
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To obtain the mean-variance-efficient portfolios available with risk-free bor-
rowing and lending, one swings a line from R, in Figure 1 up and to the left as far
as possible, to the tangency portfolio 7. We can then see that all efficient portfolios
are combinations of the risk-free asset (either risk-free borrowing or lending) and
a single risky tangency portfolio, 7. This key result is Tobin’s (1958) “separation
theorem.”

The punch line of the CAPM is now straightforward. With complete agreement
about distributions of returns, all investors see the same opportunity set (Figure 1),
and they combine the same risky tangency portfolio 7 with risk-free lending or
borrowing. Since all investors hold the same portfolio 7T of risky assets, it must be
the value-weight market portfolio of risky assets. Specifically, each risky asset’s
weight in the tangency portfolio, which we now call M (for the “market”), must be
the total market value of all outstanding units of the asset divided by the total
market value of all risky assets. In addition, the risk-free rate must be set (along with
the prices of risky assets) to clear the market for risk-free borrowing and lending.

In short, the CAPM assumptions imply that the market portfolio M must be on
the minimum variance frontier if the asset market is to clear. This means that the
algebraic relation that holds for any minimum variance portfolio must hold for the
market portfolio. Specifically, if there are N risky assets,

(Minimum Variance Condition for M) KR;) = E(R,,)
+ [E(RM) - E(RZM)]BiM’ i=1,..., N

In this equation, E(R;) is the expected return on asset ¢, and f3;,,, the market beta
of asset ¢, is the covariance of its return with the market return divided by the
variance of the market return,

cov(R;, Ry)
(Market Beta) B, = SRy

The first term on the right-hand side of the minimum variance condition,
E(Ry,), is the expected return on assets that have market betas equal to zero,
which means their returns are uncorrelated with the market return. The second
term is a risk premium—the market beta of asset i, 3;,; times the premium per
unit of beta, which is the expected market return, E(R,,), minus E(R,,,).

Since the market beta of asset i is also the slope in the regression of its return
on the market return, a common (and correct) interpretation of beta is that it
measures the sensitivity of the asset’s return to variation in the market return. But
there is another interpretation of beta more in line with the spirit of the portfolio
model that underlies the CAPM. The risk of the market portfolio, as measured by
the variance of its return (the denominator of 3;,,), is a weighted average of the
covariance risks of the assets in M (the numerators of f3,,, for different assets).
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Thus, B;,, is the covariance risk of asset ¢ in M measured relative to the average
covariance risk of assets, which is just the variance of the market return.® In
economic terms, f3,,, is proportional to the risk each dollar invested in asset ¢
contributes to the market portfolio.

The last step in the development of the Sharpe-Lintner model is to use the
assumption of risk-free borrowing and lending to nail down E(R,,,), the expected
return on zero-beta assets. A risky asset’s return is uncorrelated with the market
return—its beta is zero—when the average of the asset’s covariances with the
returns on other assets just offsets the variance of the asset’s return. Such a risky
asset is riskless in the market portfolio in the sense that it contributes nothing to the
variance of the market return.

When there is risk-free borrowing and lending, the expected return on assets
that are uncorrelated with the market return, E(R,,;) , must equal the risk-free rate,
Ry The relation between expected return and beta then becomes the familiar
Sharpe-Lintner CAPM equation,

(Sharpe-Lintner CAPM) H(R;) = R, + [E(Ry) — R)1B, i=1,..., N.

In words, the expected return on any asset ¢ is the risk-free interest rate, Rf, plus a
risk premium, which is the asset’s market beta, 3,;,, times the premium per unit of
beta risk, E(Ry) — R,

Unrestricted risk-free borrowing and lending is an unrealistic assumption.
Fischer Black (1972) develops a version of the CAPM without risk-free borrowing or
lending. He shows that the CAPM’s key result—that the market portfolio is mean-
variance-efficient—can be obtained by instead allowing unrestricted short sales of
risky assets. In brief, back in Figure 1, if there is no risk-free asset, investors select
portfolios from along the mean-variance-efficient frontier from a to b. Market
clearing prices imply that when one weights the efficient portfolios chosen by
investors by their (positive) shares of aggregate invested wealth, the resulting
portfolio is the market portfolio. The market portfolio is thus a portfolio of the
efficient portfolios chosen by investors. With unrestricted short selling of risky
assets, portfolios made up of efficient portfolios are themselves efficient. Thus, the
market portfolio is efficient, which means that the minimum variance condition for
M given above holds, and it is the expected return-risk relation of the Black CAPM.

The relations between expected return and market beta of the Black and
Sharpe-Lintner versions of the CAPM differ only in terms of what each says about
E(R,y), the expected return on assets uncorrelated with the market. The Black
version says only that £(R,,,;) must be less than the expected market return, so the

 Formally, if x;,, is the weight of asset i in the market portfolio, then the variance of the portfolio’s
return is

N N
@*(Ry) = Cou(Ry, Ry) = Cov( > xR RM) = > xwCou(R,, Ry).

i=1 =1
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premium for beta is positive. In contrast, in the Sharpe-Lintner version of the
model, E(R,,) must be the risk-free interest rate, R, and the premium per unit of
beta risk is E(Ry) — R

The assumption that short selling is unrestricted is as unrealistic as unre-
stricted risk-free borrowing and lending. If there is no risk-free asset and short sales
of risky assets are not allowed, mean-variance investors still choose efficient
portfolios—points above b on the abc curve in Figure 1. But when there is no short
selling of risky assets and no risk-free asset, the algebra of portfolio efficiency says
that portfolios made up of efficient portfolios are not typically efficient. This means
that the market portfolio, which is a portfolio of the efficient portfolios chosen by
investors, is not typically efficient. And the CAPM relation between expected return
and market beta is lost. This does not rule out predictions about expected return
and betas with respect to other efficient portfolios—if theory can specify portfolios
that must be efficient if the market is to clear. But so far this has proven impossible.

In short, the familiar CAPM equation relating expected asset returns to their
market betas is just an application to the market portfolio of the relation between
expected return and portfolio beta that holds in any mean-variance-efficient port-
folio. The efficiency of the market portfolio is based on many unrealistic assump-
tions, including complete agreement and either unrestricted risk-free borrowing
and lending or unrestricted short selling of risky assets. But all interesting models
involve unrealistic simplifications, which is why they must be tested against data.

Early Empirical Tests

Tests of the CAPM are based on three implications of the relation between
expected return and market beta implied by the model. First, expected returns on
all assets are linearly related to their betas, and no other variable has marginal
explanatory power. Second, the beta premium is positive, meaning that the ex-
pected return on the market portfolio exceeds the expected return on assets whose
returns are uncorrelated with the market return. Third, in the Sharpe-Lintner
version of the model, assets uncorrelated with the market have expected returns
equal to the risk-free interest rate, and the beta premium is the expected market
return minus the risk-free rate. Most tests of these predictions use either cross-
section or time-series regressions. Both approaches date to early tests of the model.

Tests on Risk Premiums

The early cross-section regression tests focus on the Sharpe-Lintner model’s
predictions about the intercept and slope in the relation between expected return
and market beta. The approach is to regress a cross-section of average asset returns
on estimates of asset betas. The model predicts that the intercept in these regres-
sions is the risk-free interest rate, Rf, and the coefficient on beta is the expected
return on the market in excess of the risk-free rate, E(R,;) — Rf.

Two problems in these tests quickly became apparent. First, estimates of beta
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for individual assets are imprecise, creating a measurement error problem when
they are used to explain average returns. Second, the regression residuals have
common sources of variation, such as industry effects in average returns. Positive
correlation in the residuals produces downward bias in the usual ordinary least
squares estimates of the standard errors of the cross-section regression slopes.

To improve the precision of estimated betas, researchers such as Blume
(1970), Friend and Blume (1970) and Black, Jensen and Scholes (1972) work with
portfolios, rather than individual securities. Since expected returns and market
betas combine in the same way in portfolios, if the CAPM explains security returns
it also explains portfolio returns.* Estimates of beta for diversified portfolios are
more precise than estimates for individual securities. Thus, using portfolios in
cross-section regressions of average returns on betas reduces the critical errors in
variables problem. Grouping, however, shrinks the range of betas and reduces
statistical power. To mitigate this problem, researchers sort securities on beta when
forming portfolios; the first portfolio contains securities with the lowest betas, and
so on, up to the last portfolio with the highest beta assets. This sorting procedure
is now standard in empirical tests.

Fama and MacBeth (1973) propose a method for addressing the inference
problem caused by correlation of the residuals in cross-section regressions. Instead
of estimating a single cross-section regression of average monthly returns on betas,
they estimate month-by-month cross-section regressions of monthly returns on
betas. The times-series means of the monthly slopes and intercepts, along with the
standard errors of the means, are then used to test whether the average premium
for beta is positive and whether the average return on assets uncorrelated with the
market is equal to the average risk-free interest rate. In this approach, the standard
errors of the average intercept and slope are determined by the month-to-month
variation in the regression coefficients, which fully captures the effects of residual
correlation on variation in the regression coefficients, but sidesteps the problem of
actually estimating the correlations. The residual correlations are, in effect, cap-
tured via repeated sampling of the regression coefficients. This approach also
becomes standard in the literature.

Jensen (1968) was the first to note that the Sharpe-Lintner version of the

4 Formally, if Xips i=1,..., N, are the weights for assets in some portfolio p, the expected return and
market beta for the portfolio are related to the expected returns and betas of assets as
N N
E(R/:) = Z x,,,E(R,), and B//M = E xl/,B//M~
=1 i=1
Thus, the CAPM relation between expected return and beta,

E(R) = E(R/) + [E(Ry) — E(R/)]B;M,

holds when asset i is a portfolio, as well as when i is an individual security.
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relation between expected return and market beta also implies a time-series re-
gression test. The Sharpe-Lintner CAPM says that the expected value of an asset’s
excess return (the asset’s return minus the risk-free interest rate, R;, — Ry) is
completely explained by its expected CAPM risk premium (its beta times the
expected value of Ry, — Rj). This implies that “Jensen’s alpha,” the intercept term
in the time-series regression,

(Time-Series Regression) R, — R, = a; + Biy(Ry, — Ry) + €,

is zero for each asset.

The early tests firmly reject the Sharpe-Lintner version of the CAPM. There is
a positive relation between beta and average return, but it is too “flat.” Recall that,
in cross-section regressions, the Sharpe-Lintner model predicts that the intercept is
the risk-free rate and the coefficient on beta is the expected market return in excess
of the risk-free rate, E(Ry) — R, The regressions consistently find that the
intercept is greater than the average risk-free rate (typically proxied as the return
on a one-month Treasury bill), and the coefficient on beta is less than the average
excess market return (proxied as the average return on a portfolio of U.S. common
stocks minus the Treasury bill rate). This is true in the early tests, such as Douglas
(1968), Black, Jensen and Scholes (1972), Miller and Scholes (1972), Blume and
Friend (1973) and Fama and MacBeth (1973), as well as in more recent cross-
section regression tests, like Fama and French (1992).

The evidence that the relation between beta and average return is too flat is
confirmed in time-series tests, such as Friend and Blume (1970), Black, Jensen and
Scholes (1972) and Stambaugh (1982). The intercepts in time-series regressions of
excess asset returns on the excess market return are positive for assets with low betas
and negative for assets with high betas.

Figure 2 provides an updated example of the evidence. In December of each
year, we estimate a preranking beta for every NYSE (1928-2003), AMEX (1963—
2003) and NASDAQ (1972-2003) stock in the CRSP (Center for Research in
Security Prices of the University of Chicago) database, using two to five years (as
available) of prior monthly returns.” We then form ten value-weight portfolios
based on these preranking betas and compute their returns for the next twelve
months. We repeat this process for each year from 1928 to 2003. The result is
912 monthly returns on ten beta-sorted portfolios. Figure 2 plots each portfolio’s
average return against its postranking beta, estimated by regressing its monthly
returns for 1928-2003 on the return on the CRSP value-weight portfolio of U.S.
common stocks.

The Sharpe-Lintner CAPM predicts that the portfolios plot along a straight

®To be included in the sample for year {, a security must have market equity data (price times shares
outstanding) for December of ¢ — 1, and CRSP must classify it as ordinary common equity. Thus, we
exclude securities such as American Depository Receipts (ADRs) and Real Estate Investment Trusts
(REITS).
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Figure 2
Average Annualized Monthly Return versus Beta for Value Weight Portfolios
Formed on Prior Beta, 1928 -2003
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line, with an intercept equal to the risk-free rate, Rf, and a slope equal to the
expected excess return on the market, E(R,;) — R, We use the average one-month
Treasury bill rate and the average excess CRSP market return for 1928-2003 to
estimate the predicted line in Figure 2. Confirming earlier evidence, the relation
between beta and average return for the ten portfolios is much flatter than the
Sharpe-Lintner CAPM predicts. The returns on the low beta portfolios are too high,
and the returns on the high beta portfolios are too low. For example, the predicted
return on the portfolio with the lowest beta is 8.3 percent per year; the actual return
is 11.1 percent. The predicted return on the portfolio with the highest beta is
16.8 percent per year; the actual is 13.7 percent.

Although the observed premium per unit of beta is lower than the Sharpe-
Lintner model predicts, the relation between average return and beta in Figure 2
is roughly linear. This is consistent with the Black version of the CAPM, which
predicts only that the beta premium is positive. Even this less restrictive model,
however, eventually succumbs to the data.

Testing Whether Market Betas Explain Expected Returns

The Sharpe-Lintner and Black versions of the CAPM share the prediction that
the market portfolio is mean-variance-efficient. This implies that differences in
expected return across securities and portfolios are entirely explained by differ-
ences in market beta; other variables should add nothing to the explanation of
expected return. This prediction plays a prominent role in tests of the CAPM. In
the early work, the weapon of choice is cross-section regressions.

In the framework of Fama and MacBeth (1973), one simply adds predeter-
mined explanatory variables to the month-by-month cross-section regressions of
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returns on beta. If all differences in expected return are explained by beta, the
average slopes on the additional variables should not be reliably different from
zero. Clearly, the trick in the cross-section regression approach is to choose specific
additional variables likely to expose any problems of the CAPM prediction that,
because the market portfolio is efficient, market betas suffice to explain expected
asset returns.

For example, in Fama and MacBeth (1973) the additional variables are
squared market betas (to test the prediction that the relation between expected
return and beta is linear) and residual variances from regressions of returns on the
market return (to test the prediction that market beta is the only measure of risk
needed to explain expected returns). These variables do not add to the explanation
of average returns provided by beta. Thus, the results of Fama and MacBeth (1973)
are consistent with the hypothesis that their market proxy—an equal-weight port-
folio of NYSE stocks—is on the minimum variance frontier.

The hypothesis that market betas completely explain expected returns can also
be tested using time-series regressions. In the time-series regression described
above (the excess return on asset i regressed on the excess market return), the
intercept is the difference between the asset’s average excess return and the excess
return predicted by the Sharpe-Lintner model, that is, beta times the average excess
market return. If the model holds, there is no way to group assets into portfolios
whose intercepts are reliably different from zero. For example, the intercepts for a
portfolio of stocks with high ratios of earnings to price and a portfolio of stocks with
low earning-price ratios should both be zero. Thus, to test the hypothesis that
market betas suffice to explain expected returns, one estimates the time-series
regression for a set of assets (or portfolios) and then jointly tests the vector of
regression intercepts against zero. The trick in this approach is to choose the
left-hand-side assets (or portfolios) in a way likely to expose any shortcoming of the
CAPM prediction that market betas suffice to explain expected asset returns.

In early applications, researchers use a variety of tests to determine whether
the intercepts in a set of time-series regressions are all zero. The tests have the same
asymptotic properties, but there is controversy about which has the best small
sample properties. Gibbons, Ross and Shanken (1989) settle the debate by provid-
ing an [-test on the intercepts that has exact small-sample properties. They also
show that the test has a simple economic interpretation. In effect, the test con-
structs a candidate for the tangency portfolio 7 in Figure 1 by optimally combining
the market proxy and the left-hand-side assets of the time-series regressions. The
estimator then tests whether the efficient set provided by the combination of this
tangency portfolio and the risk-free asset is reliably superior to the one obtained by
combining the risk-free asset with the market proxy alone. In other words, the
Gibbons, Ross and Shanken statistic tests whether the market proxy is the tangency
portfolio in the set of portfolios that can be constructed by combining the market
portfolio with the specific assets used as dependent variables in the time-series
regressions.

Enlightened by this insight of Gibbons, Ross and Shanken (1989), one can see
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a similar interpretation of the cross-section regression test of whether market betas
suffice to explain expected returns. In this case, the test is whether the additional
explanatory variables in a cross-section regression identify patterns in the returns
on the left-hand-side assets that are not explained by the assets’ market betas. This
amounts to testing whether the market proxy is on the minimum variance frontier
that can be constructed using the market proxy and the left-hand-side assets
included in the tests.

An important lesson from this discussion is that time-series and cross-section
regressions do not, strictly speaking, test the CAPM. What is literally tested is
whether a specific proxy for the market portfolio (typically a portfolio of U.S.
common stocks) is efficient in the set of portfolios that can be constructed from it
and the left-hand-side assets used in the test. One might conclude from this that the
CAPM has never been tested, and prospects for testing it are not good because
1) the set of left-hand-side assets does not include all marketable assets, and 2) data
for the true market portfolio of all assets are likely beyond reach (Roll, 1977; more
on this later). But this criticism can be leveled at tests of any economic model when
the tests are less than exhaustive or when they use proxies for the variables called
for by the model.

The bottom line from the early cross-section regression tests of the CAPM,
such as Fama and MacBeth (1973), and the early time-series regression tests, like
Gibbons (1982) and Stambaugh (1982), is that standard market proxies seem to be
on the minimum variance frontier. That is, the central predictions of the Black
version of the CAPM, that market betas suffice to explain expected returns and that
the risk premium for beta is positive, seem to hold. But the more specific prediction
of the Sharpe-Lintner CAPM that the premium per unit of beta is the expected
market return minus the risk-free interest rate is consistently rejected.

The success of the Black version of the CAPM in early tests produced a
consensus that the model is a good description of expected returns. These early
results, coupled with the model’s simplicity and intuitive appeal, pushed the CAPM
to the forefront of finance.

Recent Tests

Starting in the late 1970s, empirical work appears that challenges even the
Black version of the CAPM. Specifically, evidence mounts that much of the varia-
tion in expected return is unrelated to market beta.

The first blow is Basu’s (1977) evidence that when common stocks are sorted
on earnings-price ratios, future returns on high E/P stocks are higher than pre-
dicted by the CAPM. Banz (1981) documents a size effect: when stocks are sorted
on market capitalization (price times shares outstanding), average returns on small
stocks are higher than predicted by the CAPM. Bhandari (1988) finds that high
debt-equity ratios (book value of debt over the market value of equity, a measure of
leverage) are associated with returns that are too high relative to their market betas.
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Finally, Statman (1980) and Rosenberg, Reid and Lanstein (1985) document that
stocks with high book-to-market equity ratios (B/M, the ratio of the book value of
a common stock to its market value) have high average returns that are not
captured by their betas.

There is a theme in the contradictions of the CAPM summarized above. Ratios
involving stock prices have information about expected returns missed by market
betas. On reflection, this is not surprising. A stock’s price depends not only on the
expected cash flows it will provide, but also on the expected returns that discount
expected cash flows back to the present. Thus, in principle, the cross-section of
prices has information about the cross-section of expected returns. (A high ex-
pected return implies a high discount rate and a low price.) The cross-section of
stock prices is, however, arbitrarily affected by differences in scale (or units). But
with a judicious choice of scaling variable X, the ratio X/ P can reveal differences
in the cross-section of expected stock returns. Such ratios are thus prime candidates
to expose shortcomings of asset pricing models—in the case of the CAPM, short-
comings of the prediction that market betas suffice to explain expected returns
(Ball, 1978). The contradictions of the CAPM summarized above suggest that
earnings-price, debt-equity and book-to-market ratios indeed play this role.

Fama and French (1992) update and synthesize the evidence on the empirical
failures of the CAPM. Using the cross-section regression approach, they confirm
that size, earnings-price, debt-equity and book-to-market ratios add to the explana-
tion of expected stock returns provided by market beta. Fama and French (1996)
reach the same conclusion using the time-series regression approach applied to
portfolios of stocks sorted on price ratios. They also find that different price ratios
have much the same information about expected returns. This is not surprising
given that price is the common driving force in the price ratios, and the numerators
are just scaling variables used to extract the information in price about expected
returns.

Fama and French (1992) also confirm the evidence (Reinganum, 1981; Stam-
baugh, 1982; Lakonishok and Shapiro, 1986) that the relation between average
return and beta for common stocks is even flatter after the sample periods used in
the early empirical work on the CAPM. The estimate of the beta premium is,
however, clouded by statistical uncertainty (a large standard error). Kothari, Shan-
ken and Sloan (1995) try to resuscitate the Sharpe-Lintner CAPM by arguing that
the weak relation between average return and beta is just a chance result. But the
strong evidence that other variables capture variation in expected return missed by
beta makes this argument irrelevant. If betas do not suffice to explain expected
returns, the market portfolio is not efficient, and the CAPM is dead in its tracks.
Evidence on the size of the market premium can neither save the model nor further
doom it.

The synthesis of the evidence on the empirical problems of the CAPM pro-
vided by Fama and French (1992) serves as a catalyst, marking the point when it is
generally acknowledged that the CAPM has potentially fatal problems. Research
then turns to explanations.
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One possibility is that the CAPM’s problems are spurious, the result of data
dredging—publication-hungry researchers scouring the data and unearthing con-
tradictions that occur in specific samples as a result of chance. A standard response
to this concern is to test for similar findings in other samples. Chan, Hamao and
Lakonishok (1991) find a strong relation between book-to-market equity (B/M)
and average return for Japanese stocks. Capaul, Rowley and Sharpe (1993) observe
a similar B/M effect in four European stock markets and in Japan. Fama and
French (1998) find that the price ratios that produce problems for the CAPM in
U.S. data show up in the same way in the stock returns of twelve non-U.S. major
markets, and they are present in emerging market returns. This evidence suggests
that the contradictions of the CAPM associated with price ratios are not sample
specific.

Explanations: Irrational Pricing or Risk

Among those who conclude that the empirical failures of the CAPM are fatal,
two stories emerge. On one side are the behavioralists. Their view is based on
evidence that stocks with high ratios of book value to market price are typically
firms that have fallen on bad times, while low B/M is associated with growth firms
(Lakonishok, Shleifer and Vishny, 1994; Fama and French, 1995). The behavior-
alists argue that sorting firms on book-to-market ratios exposes investor overreac-
tion to good and bad times. Investors overextrapolate past performance, resulting
in stock prices that are too high for growth (low B/M) firms and too low for
distressed (high B/M, so-called value) firms. When the overreaction is eventually
corrected, the result is high returns for value stocks and low returns for growth
stocks. Proponents of this view include DeBondt and Thaler (1987), Lakonishok,
Shleifer and Vishny (1994) and Haugen (1995).

The second story for explaining the empirical contradictions of the CAPM is
that they point to the need for a more complicated asset pricing model. The CAPM
is based on many unrealistic assumptions. For example, the assumption that
investors care only about the mean and variance of one-period portfolio returns is
extreme. It is reasonable that investors also care about how their portfolio return
covaries with labor income and future investment opportunities, so a portfolio’s
return variance misses important dimensions of risk. If so, market beta is not a
complete description of an asset’s risk, and we should not be surprised to find that
differences in expected return are not completely explained by differences in beta.
In this view, the search should turn to asset pricing models that do a better job
explaining average returns.

Merton’s (1973) intertemporal capital asset pricing model (ICAPM) is a
natural extension of the CAPM. The ICAPM begins with a different assumption
about investor objectives. In the CAPM, investors care only about the wealth their
portfolio produces at the end of the current period. In the ICAPM, investors are
concerned not only with their end-of-period payoff, but also with the opportunities
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they will have to consume or invest the payoff. Thus, when choosing a portfolio at
time ¢ — 1, ICAPM investors consider how their wealth at ¢ might vary with future
state variables, including labor income, the prices of consumption goods and the
nature of portfolio opportunities at ¢, and expectations about the labor income,
consumption and investment opportunities to be available after ¢.

Like CAPM investors, ICAPM investors prefer high expected return and low
return variance. But ICAPM investors are also concerned with the covariances of
portfolio returns with state variables. As a result, optimal portfolios are “multifactor
efficient,” which means they have the largest possible expected returns, given their
return variances and the covariances of their returns with the relevant state
variables.

Fama (1996) shows that the ICAPM generalizes the logic of the CAPM. That is,
if there is risk-free borrowing and lending or if short sales of risky assets are allowed,
market clearing prices imply that the market portfolio is multifactor efficient.
Moreover, multifactor efficiency implies a relation between expected return and
beta risks, but it requires additional betas, along with a market beta, to explain
expected returns.

An ideal implementation of the ICAPM would specify the state variables that
affect expected returns. Fama and French (1993) take a more indirect approach,
perhaps more in the spirit of Ross’s (1976) arbitrage pricing theory. They argue
that though size and book-to-market equity are not themselves state variables, the
higher average returns on small stocks and high book-to-market stocks reflect
unidentified state variables that produce undiversifiable risks (covariances) in
returns that are not captured by the market return and are priced separately from
market betas. In support of this claim, they show that the returns on the stocks of
small firms covary more with one another than with returns on the stocks of large
firms, and returns on high book-to-market (value) stocks covary more with one
another than with returns on low book-to-market (growth) stocks. Fama and
French (1995) show that there are similar size and book-to-market patterns in the
covariation of fundamentals like earnings and sales.

Based on this evidence, Fama and French (1993, 1996) propose a three-factor
model for expected returns,

(Three-Factor Model) E(R;,) — R, = BinlE(Ry,) — Rﬂ]
+ B,E(SMB,) + B, E(HML,).

In this equation, SMB, (small minus big) is the difference between the returns on
diversified portfolios of small and big stocks, HML, (high minus low) is the
difference between the returns on diversified portfolios of high and low B/M
stocks, and the betas are slopes in the multiple regression of R;, — R, on Ry, — R,
SMB, and HML,.

For perspective, the average value of the market premium R,, — R, for
1927-2003 is 8.3 percent per year, which is 3.5 standard errors from zero. The
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average values of SMB,, and HML, are 3.6 percent and 5.0 percent per year, and
they are 2.1 and 3.1 standard errors from zero. All three premiums are volatile, with
annual standard deviations of 21.0 percent (R,;, — Ry), 14.6 percent (SMB,) and
14.2 percent (HML,) per year. Although the average values of the premiums are
large, high volatility implies substantial uncertainty about the true expected
premiums.

One implication of the expected return equation of the three-factor model is
that the intercept «; in the time-series regression,

R — Rﬂ =a;+ Bl Ry — Rﬂ) + BuSMB, + By HML, + &,

is zero for all assets 7. Using this criterion, Fama and French (1993, 1996) find that
the model captures much of the variation in average return for portfolios formed
on size, book-to-market equity and other price ratios that cause problems for the
CAPM. Fama and French (1998) show that an international version of the model
performs better than an international CAPM in describing average returns on
portfolios formed on scaled price variables for stocks in 13 major markets.

The three-factor model is now widely used in empirical research that requires
a model of expected returns. Estimates of o; from the time-series regression above
are used to calibrate how rapidly stock prices respond to new information (for
example, Loughran and Ritter, 1995; Mitchell and Stafford, 2000). They are also
used to measure the special information of portfolio managers, for example, in
Carhart’s (1997) study of mutual fund performance. Among practitioners like
Ibbotson Associates, the model is offered as an alternative to the CAPM for
estimating the cost of equity capital.

From a theoretical perspective, the main shortcoming of the three-factor
model is its empirical motivation. The small-minus-big (SMB) and high-minus-low
(HML) explanatory returns are not motivated by predictions about state variables
of concern to investors. Instead they are brute force constructs meant to capture
the patterns uncovered by previous work on how average stock returns vary with size
and the book-to-market equity ratio.

But this concern is not fatal. The ICAPM does not require that the additional
portfolios used along with the market portfolio to explain expected returns
“mimic” the relevant state variables. In both the ICAPM and the arbitrage pricing
theory, it suffices that the additional portfolios are well diversified (in the termi-
nology of Fama, 1996, they are multifactor minimum variance) and that they are
sufficiently different from the market portfolio to capture covariation in returns
and variation in expected returns missed by the market portfolio. Thus, adding
diversified portfolios that capture covariation in returns and variation in average
returns left unexplained by the market is in the spirit of both the ICAPM and the
Ross’s arbitrage pricing theory.

The behavioralists are not impressed by the evidence for a risk-based expla-
nation of the failures of the CAPM. They typically concede that the three-factor
model captures covariation in returns missed by the market return and that it picks
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up much of the size and value effects in average returns left unexplained by the
CAPM. But their view is that the average return premium associated with the
model’s book-to-market factor—which does the heavy lifting in the improvements
to the CAPM—is itself the result of investor overreaction that happens to be
correlated across firms in a way that just looks like a risk story. In short, in the
behavioral view, the market tries to set CAPM prices, and violations of the CAPM
are due to mispricing.

The conflict between the behavioral irrational pricing story and the rational
risk story for the empirical failures of the CAPM leaves us at a timeworn impasse.
Fama (1970) emphasizes that the hypothesis that prices properly reflect available
information must be tested in the context of a model of expected returns, like the
CAPM. Intuitively, to test whether prices are rational, one must take a stand on what
the market is trying to do in setting prices—that is, what is risk and what is the
relation between expected return and risk? When tests reject the CAPM, one
cannot say whether the problem is its assumption that prices are rational (the
behavioral view) or violations of other assumptions that are also necessary to
produce the CAPM (our position).

Fortunately, for some applications, the way one uses the three-factor model
does not depend on one’s view about whether its average return premiums are the
rational result of underlying state variable risks, the result of irrational investor
behavior or sample specific results of chance. For example, when measuring the
response of stock prices to new information or when evaluating the performance of
managed portfolios, one wants to account for known patterns in returns and
average returns for the period examined, whatever their source. Similarly, when
estimating the cost of equity capital, one might be unconcerned with whether
expected return premiums are rational or irrational since they are in either case
part of the opportunity cost of equity capital (Stein, 1996). But the cost of capital
is forward looking, so if the premiums are sample specific they are irrelevant.

The three-factor model is hardly a panacea. Its most serious problem is the
momentum effect of Jegadeesh and Titman (1993). Stocks that do well relative to
the market over the last three to twelve months tend to continue to do well for the
next few months, and stocks that do poorly continue to do poorly. This momentum
effect is distinct from the value effect captured by book-to-market equity and other
price ratios. Moreover, the momentum effect is left unexplained by the three-factor
model, as well as by the CAPM. Following Carhart (1997), one response is to add
a momentum factor (the difference between the returns on diversified portfolios of
short-term winners and losers) to the three-factor model. This step is again legiti-
mate in applications where the goal is to abstract from known patterns in average
returns to uncover information-specific or manager-specific effects. But since the
momentum effect is short-lived, it is largely irrelevant for estimates of the cost of
equity capital.

Another strand of research points to problems in both the three-factor model
and the CAPM. Frankel and Lee (1998), Dechow, Hutton and Sloan (1999),
Piotroski (2000) and others show that in portfolios formed on price ratios like
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book-to-market equity, stocks with higher expected cash flows have higher average
returns that are not captured by the three-factor model or the CAPM. The authors
interpret their results as evidence that stock prices are irrational, in the sense that
they do not reflect available information about expected profitability.

In truth, however, one can’t tell whether the problem is bad pricing or a bad
asset pricing model. A stock’s price can always be expressed as the present value of
expected future cash flows discounted at the expected return on the stock (Camp-
bell and Shiller, 1989; Vuolteenaho, 2002). It follows that if two stocks have the
same price, the one with higher expected cash flows must have a higher expected
return. This holds true whether pricing is rational or irrational. Thus, when one
observes a positive relation between expected cash flows and expected returns that
is left unexplained by the CAPM or the three-factor model, one can’t tell whether
it is the result of irrational pricing or a misspecified asset pricing model.

The Market Proxy Problem

Roll (1977) argues that the CAPM has never been tested and probably never
will be. The problem is that the market portfolio at the heart of the model is
theoretically and empirically elusive. It is not theoretically clear which assets (for
example, human capital) can legitimately be excluded from the market portfolio,
and data availability substantially limits the assets that are included. As a result, tests
of the CAPM are forced to use proxies for the market portfolio, in effect testing
whether the proxies are on the minimum variance frontier. Roll argues that
because the tests use proxies, not the true market portfolio, we learn nothing about
the CAPM.

We are more pragmatic. The relation between expected return and market
beta of the CAPM is just the minimum variance condition that holds in any efficient
portfolio, applied to the market portfolio. Thus, if we can find a market proxy that
is on the minimum variance frontier, it can be used to describe differences in
expected returns, and we would be happy to use it for this purpose. The strong
rejections of the CAPM described above, however, say that researchers have not
uncovered a reasonable market proxy that is close to the minimum variance
frontier. If researchers are constrained to reasonable proxies, we doubt they
ever will.

Our pessimism is fueled by several empirical results. Stambaugh (1982) tests
the CAPM using a range of market portfolios that include, in addition to U.S.
common stocks, corporate and government bonds, preferred stocks, real estate and
other consumer durables. He finds that tests of the CAPM are not sensitive to
expanding the market proxy beyond common stocks, basically because the volatility
of expanded market returns is dominated by the volatility of stock returns.

One need not be convinced by Stambaugh’s (1982) results since his market
proxies are limited to U.S. assets. If international capital markets are open and asset
prices conform to an international version of the CAPM, the market portfolio
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should include international assets. Fama and French (1998) find, however, that
betas for a global stock market portfolio cannot explain the high average returns
observed around the world on stocks with high book-to-market or high earnings-
price ratios.

A major problem for the CAPM is that portfolios formed by sorting stocks on
price ratios produce a wide range of average returns, but the average returns are
not positively related to market betas (Lakonishok, Shleifer and Vishny, 1994; Fama
and French, 1996, 1998). The problem is illustrated in Figure 3, which shows
average returns and betas (calculated with respect to the CRSP value-weight port-
folio of NYSE, AMEX and NASDAQ) stocks) for July 1963 to December 2003 for ten
portfolios of U.S. stocks formed annually on sorted values of the book-to-market
equity ratio (B/M).°

Average returns on the B/M portfolios increase almost monotonically, from
10.1 percent per year for the lowest B/M group (portfolio 1) to an impressive
16.7 percent for the highest (portfolio 10). But the positive relation between beta
and average return predicted by the CAPM is notably absent. For example, the
portfolio with the lowest book-to-market ratio has the highest beta but the lowest
average return. The estimated beta for the portfolio with the highest book-to-
market ratio and the highest average return is only 0.98. With an average annual-
ized value of the riskfree interest rate, Rf, of 5.8 percent and an average annualized
market premium, Ry, — R, of 11.3 percent, the Sharpe-Lintner CAPM predicts an
average return of 11.8 percent for the lowest B/M portfolio and 11.2 percent for
the highest, far from the observed values, 10.1 and 16.7 percent. For the Sharpe-
Lintner model to “work” on these portfolios, their market betas must change
dramatically, from 1.09 to 0.78 for the lowest B/M portfolio and from 0.98 to 1.98
for the highest. We judge it unlikely that alternative proxies for the market
portfolio will produce betas and a market premium that can explain the average
returns on these portfolios.

It is always possible that researchers will redeem the CAPM by finding a
reasonable proxy for the market portfolio that is on the minimum variance frontier.
We emphasize, however, that this possibility cannot be used to justify the way the
CAPM is currently applied. The problem is that applications typically use the same

% Stock return data are from CRSP, and book equity data are from Compustat and the Moody’s
Industrials, Transportation, Utilities and Financials manuals. Stocks are allocated to ten portfolios at the
end of June of each year ¢ (1963 to 2003) using the ratio of book equity for the fiscal year ending in
calendar year ¢ — 1, divided by market equity at the end of December of ¢ — 1. Book equity is the book
value of stockholders’ equity, plus balance sheet deferred taxes and investment tax credit (if available),
minus the book value of preferred stock. Depending on availability, we use the redemption, liquidation
or par value (in that order) to estimate the book value of preferred stock. Stockholders’ equity is the
value reported by Moody’s or Compustat, if it is available. If not, we measure stockholders’ equity as the
book value of common equity plus the par value of preferred stock or the book value of assets minus
total liabilities (in that order). The portfolios for year ¢ include NYSE (1963-2003), AMEX (1963-2003)
and NASDAQ (1972-2003) stocks with positive book equity in # — 1 and market equity (from CRSP) for
December of ¢ — 1 and June of 7. The portfolios exclude securities CRSP does not classify as ordinary
common equity. The breakpoints for year ¢ use only securities that are on the NYSE in June of year .
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Figure 3
Average Annualized Monthly Return versus Beta for Value Weight Portfolios
Formed on B/M, 1963-2003
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market proxies, like the value-weight portfolio of U.S. stocks, that lead to rejections
of the model in empirical tests. The contradictions of the CAPM observed when
such proxies are used in tests of the model show up as bad estimates of expected
returns in applications; for example, estimates of the cost of equity capital that are
too low (relative to historical average returns) for small stocks and for stocks with
high book-to-market equity ratios. In short, if a market proxy does not work in tests
of the CAPM, it does not work in applications.

Conclusions

The version of the CAPM developed by Sharpe (1964) and Lintner (1965) has
never been an empirical success. In the early empirical work, the Black (1972)
version of the model, which can accommodate a flatter tradeoff of average return
for market beta, has some success. But in the late 1970s, research begins to uncover
variables like size, various price ratios and momentum that add to the explanation
of average returns provided by beta. The problems are serious enough to invalidate
most applications of the CAPM.

For example, finance textbooks often recommend using the Sharpe-Lintner
CAPM risk-return relation to estimate the cost of equity capital. The prescription is
to estimate a stock’s market beta and combine it with the risk-free interest rate and
the average market risk premium to produce an estimate of the cost of equity. The
typical market portfolio in these exercises includes just U.S. common stocks. But
empirical work, old and new, tells us that the relation between beta and average
return is flatter than predicted by the Sharpe-Lintner version of the CAPM. As a
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result, CAPM estimates of the cost of equity for high beta stocks are too high
(relative to historical average returns) and estimates for low beta stocks are too low
(Friend and Blume, 1970). Similarly, if the high average returns on value stocks
(with high book-to-market ratios) imply high expected returns, CAPM cost of
equity estimates for such stocks are too low.

The CAPM is also often used to measure the performance of mutual funds and
other managed portfolios. The approach, dating to Jensen (1968), is to estimate
the CAPM time-series regression for a portfolio and use the intercept (Jensen’s
alpha) to measure abnormal performance. The problem is that, because of the
empirical failings of the CAPM, even passively managed stock portfolios produce
abnormal returns if their investment strategies involve tilts toward CAPM problems
(Elton, Gruber, Das and Hlavka, 1993). For example, funds that concentrate on low
beta stocks, small stocks or value stocks will tend to produce positive abnormal
returns relative to the predictions of the Sharpe-Lintner CAPM, even when the
fund managers have no special talent for picking winners.

The CAPM, like Markowitz’s (1952, 1959) portfolio model on which it is built,
is nevertheless a theoretical tour de force. We continue to teach the CAPM as an
introduction to the fundamental concepts of portfolio theory and asset pricing, to
be built on by more complicated models like Merton’s (1973) ICAPM. But we also
warn students that despite its seductive simplicity, the CAPM’s empirical problems
probably invalidate its use in applications.

m We gratefully acknowledge the comments of John Cochrane, George Constantinides, Richard
Leftwich, Andrei Shleifer, René Stulz and Timothy Taylor.

" The problems are compounded by the large standard errors of estimates of the market premium and
of betas for individual stocks, which probably suffice to make CAPM estimates of the cost of equity rather
meaningless, even if the CAPM holds (Fama and French, 1997; Pastor and Stambaugh, 1999). For
example, using the U.S. Treasury bill rate as the risk-free interest rate and the CRSP value-weight
portfolio of publicly traded U.S. common stocks, the average value of the equity premium R,;, — R, for
1927-2003 is 8.3 percent per year, with a standard error of 2.4 percent. The two standard error range
thus runs from 3.5 percent to 13.1 percent, which is sufficient to make most projects appear either
profitable or unprofitable. This problem is, however, hardly special to the CAPM. For example, expected
returns in all versions of Merton’s (1973) ICAPM include a market beta and the expected market
premium. Also, as noted earlier the expected values of the size and book-to-market premiums in the
Fama-French three-factor model are also estimated with substantial error.
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in the estimation of the equity risk premium because it represents the truly riskless portion of the return.
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nvested into the same asset class in the subsequent months of the year. The income return is thus used

Arithmeiic vs. Geometric Mean

The equity risk premium data presented in this book are arithmetic average risk premiums as opposed to

geometric average risk premiums. The arithmetic average equity risk premium can be demonstrated to be

most appropriate when discounting future cash flows. For use as the expected equity risk premium in
cither the CAPM or the building-block approach, the arithmetic mean or the simple difference of the

arithmetic means of stock market returns and riskless rates is the relevant number.

This is because both the CAPM and the building-block approach are additive models, in which the cost of
capital is the sum of its parts. The geometric average is more appropriate for reporting past performance

pecause it represents the compound average return.

Appropriate Historical Period

The equity risk premi

um can be estimated using any historical time period. For the U.S,, market data exist

at least as far back as the late 1800s. Therefore, it is possible to estimate the equity risk premium using

data that covers roughly the past 125 years.

Our equity risk premium covers 1926 to the present. The original data source for the time series comprising

the equity risk premium is the Center for Research in Security Prices. CRSP chose to begin its analysis of
market returns with 1926 for two main reasons. CRSP determined that 1926 was approximately when

quality financial data

became available. They also made a conscious effort to include the period of extreme

market volatility from the late 1920s and early 1930s; 1926 was chosen because it includes one full

business cycle of data before the market crash of 1929.

Implicit in using history to forecast the future is the assumption that investors' expectations for future

outcomes conform to past results. This method assumes that the price of taking on risk changes only slowly,

if at all, over time. This “future equals the past” assumption is most applicable to a random time-series

variable. A time-se

periods.

ries variable is random if its value in one period is independent of its value in other

Choosing an Appropriate Historical Period

The estimate of the equity risk premium depends on the length of the data series studied. A proper estimate

of the equity risk premium requires a data series long enough to give a reliable average without being

unduly influenced by very good and very poor short-term returns. When calculated using a long data series,

the historical equity risk premium is relatively stable. Furthermore, because an average of the realized

2023 SBBI® Yearbook
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equity risk premium is quite volatile when calculated using a short history, using a long series makes it less
likely that the analyst can justify any number he or she wants. The magnitude of how shorter periods can
affect the result will be explored later in this chapter.

Some analysts estimate the expected equity risk premium using a shorter, more recent period on the basis
that recent events are more likely to be repeated in the near future: furthermore, they believe that the
1920s, 1930s, and 1940s contain too many unusual events. This view is suspect because all periods
contain unusual events. Some of the most unusual events of the last 100 years took place quite recently,
including the inflation of the late 1970s and early 1980s, the October 1987 stock market crash, the collapse
of the high-yield bond market, the major contraction and consolidation of the thrift industry, the collapse
of the Soviet Union, the development of the European Economic Community, the attacks of Sept. 11,2001,
the global financial crisis of 2008-2009, and most recently, the market crash in the first quarter of 2020
that was precipitated by the spread of the COVID-19 virus.

It is even difficult for economists to predict the economic environment of the future. For example, if one
were analyzing the stock market in 1987 before the crash, it would be statistically improbable to predict
the impending short-term volatility without considering the stock market crash and market volatility of the
1929-1931 period.

Without an appreciation of the 1920s and 1930s, no one would believe that such events could happen.
The 97-year period starting with 1926 represents what can happen: it includes high and low returns,
volatile and quiet markets, war and peace, inflation and deflation, and prosperity and depression.
Restricting attention to a shorter historical period underestimates the amount of change that could occur
in a long future period. Finally, because historical event-types (not specific events} tend to repeat
themselves, long-run capital market return studies can reveal a great deal about the future. Investors
probably expect unusual events to occur from time to time, and their return expectations reflect this.

A Look at the Historical Results

It is interesting to look at the realized returns and realized equity risk premium in the context of the above
discussion. Exhibit 10.10 shows the average stock market return and the average (arithmetic mean)
realized long-horizon equity risk premium over various historical periods. The exhibit shows that using a
longer historical period provides a more stable estimate of the equity risk premium. The reason is that any
unique period will not be weighted heavily in an average covering a longer historical period. It better
represents the probability of these unique events occurring over a long period of time.

194 Ghapter 10: Using Historical Data in Wealth Forecasting and Portfolio Optimizatio”
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Appendix A-7

Long-term Government Bonds: Income Returns

From 1926 to 2022

>
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Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Jan-Dec’
1926 0.0031 0.0028 0.0032 0.0030 0.0028 0.0033 0.0031 0.0031 0.0030 0.0030 0.0031 0.0030 1926 0.0373
1927 0.0030  0.0027 00029 00027 0.0028 0.0027  0.0027 0.0029  0.0027 0.0028  0.0027 0.0027 1927 0.0341
1928 0.0027 0.0025 0.0027 0.0026 0.0027 0.0027 0.0027 0.0029 0.0027 0.0030 0.0027 0.0029 1928 0.0322
1929 0.0029 0.0027 0.0028 0.0034 0.0030 0.0029 0.0032 0.0030 0.0032 0.0031 0.0026 0.0031 1929 0.0347
1930 0.0029 0.0026 0.0029 0.0027 0.0027 0.0029 0.0028 0.0026 0.0029 0.0027 0.0026 0.0028 1930 0.0332
1931 0.0028 0.0026 0.0029 0.0027 0.0026 0.0028 0.0027 0.0027 0.0027 0.0029 0.0031 0.0032 1931 0.0333
1932 0.0032 0.0032 0.0031 0.0030 0.0028 0.0028 0.0028 0.0028 0.0026 0.0027 0.0026 0.0027 1932 0.0369
1933 0.0027 0.0023 0.0027 0.0025 0.0028 0.0025 0.0026 0.0026 0.0025 0.0026 0.0025 0.0028 1933 0.0312
1934 0.0029 0.0024 0.0027 0.0025 0.0025 0.0024 0.0024 0.0024 0.0023 0.0027 0.0025 0.0025 1934 0.0318
1935 0.0025 0.0021 0.0022 0.0023 0.0023 0.0022 0.0024 0.0023 0.0023 0.0023 0.0024 0.0024 1935 0.0281
1936 0.0024 0.0023 0.0024 0.0022 0.0022 0.0024 0.0023 0.0023 0.0021 0.0023 0.0022 0.0022 1936 0.0277
1937 0.0021 0.0020 0.0022 0.0023 0.0022 0.0025 0.0024 0.0023 0.0023 0.0023 0.0024 0.0023 1937 0.0266
1938 0.0023 0.0021 0.0023 0.0022 0.0022 0.0021 0.0021 0.0022 0.0021 0.0022 0.0021 0.0022 1938 0.0264
1939 0.0021 0.0019 0.0021 0.0019 0.0020 0.0018 0.0019 0.0018 0.0019 0.0023 0.0020 0.0019 1939 0.0240
1940 0.0020 0.0018 0.0019 0.0018 0.0019 0.0019 0.0020 0.0019 0.0018 0.0018 0.0018 0.0017 1940 0.0223
1941 0.0016 0.0016 0.0018  0.0017 0.0017 0.0016  0.0016 0.0016  0.0016 0.0016 0.0014  0.0016 1941 0.0194
1942 0.0021 0.0019 0.0021 0.0020 0.0019 0.0021 0.0021 0.0021 0.0020 0.0021 0.0020 0.0021 1942 0.0246
1943 0.0020 0.0019 0.0021 0.0020 0.0019 0.0021 0.0021 0.0021 0.0020 0.0020 0.0021 0.0021 1943 0.0244
1944 0.0021 0.0020 0.0021 0.0020 0.0022 0.0020 0.0021 0.0021 0.0020 0.0021 0.0020 0.0020 1944 0.0246
1945 0.0021 0.0018 0.0020 0.0019 0.0019 0.0019 0.0018 0.0019 0.0018 0.0012 0.0018 0.0018 1945 0.0234
1946 0.0017 0.0015 0.0016 0.0017 0.0018 0.0016 0.0019 0.0017 0.0018 0.0019 0.0018 0.0019 1946 0.0204
1947 0.0018 0.0016 0.0018 0.0017 0.0017 0.0019 0.0018 0.0017 0.0018 0.0018 0.0017 0.0021 1947 0.0213
1948 0.0020 0.0019 0.0022 0.0020 0.0018 0.0021 0.0019 0.0021 0.0020 0.0019 0.0021 0.0020 1948 0.0240
1948 0.0020 0.0018 0.0019 0.0018 0.0020 0.0019 0.0017 0.0019 0.0017 0.0018 0.0017 0.0017 1949 0.0225
1950 0.0018 0.0016 0.0018 0.0016 0.0019 0.0017 0.0018 0.0018 0.0017 0.0019 0.0018 0.0018 1950 0.0212
1951 0.0020 0.0017 0.0019 0.0020 0.0021 0.0020 0.0023 0.0021 0.0019 0.0023 0.0021 0.0022 1951 0.0238
1952 0.0023 0.0021 0.0023 0.0022 0.0020 0.0022 0.0022 0.0021 0.0023 0.0023 0.0021 0.0024 1952 0.0266
1953 0.0023 0.0021 0.0025 0.0024  0.0024  0.0027 0.0025  0.0025 0.0025  0.0023 0.0024  0.0024 1953 0.0284
1954 0.0023 0.0022 0.0025 0.0022 0.0020 0.0025 0.0022 0.0023 0.0022 0.0021 0.0023 0.0023 1954 0.0279
1955 0.0022  0.0022 0.0024  0.0022 0.0025  0.0023 0.0023 0.0027 00024 0.0025 0.0024 0.0024 1955 0.0275
1956 0.0025 0.0023 0.0023 0.0026 0.0026 0.0023 0.0026 0.0026 0.0025 0.0029 0.0027 0.0028 1956 0.0299
1957 0.0029 0.0025 0.0026 0.0029 0.0028 0.0025 0.0033 0.0030 0.0031 0.0031 0.0029 0.0029 1957 - 0.0344
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& Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Jan-Dec’
1958 0.0027 0.0025 0.0027 0.0026 0.0024 0.0027 0.0027 0.0027 0.0032 0.0032 0.0028 0.0033 1958 0.0327
1959 0.0031 0.0031 0.0035 0.0033 0.0033 0.0036 0.0035 0.0035 0.0034 0.0035 0.0035 0.0036 1959 0.0401
1960 0.0035 0.0037 0.0036 0.0032 0.0037 0.0034 0.0032 0.0034 0.0032 0.0033 0.0032 0.0033 1960 0.0426
1961 0.0033 0.0030 0.0031 0.0031 0.0034 0.0032 0.0033 0.0033 0.0032 0.0034 0.0032 0.0031 1961 0.0383
1962 0.0037 0.0032 0.0033 0.0033 0.0032 0.0030 0.0034 0.0034 0.0030 0.0035 0.0031 0.0032 1962 0.0400
1963 0.0032 0.0029 0.0031 0.0034 0.0033 0.0030 0.0036 0.0033 0.0034 0.0034 0.0032 0.0036 1963 0.0389
1964 0.0035 0.0032 0.0037 0.0035 0.0032 0.0038 0.0035 0.0035 0.0034 0.0034 0.0035 0.0035 1964 0.0415
1965 0.0033 0.0032 0.0038 0.0033 0.0033 0.0038 0.0034 0.0037 0.0035 0.0034 0.0037 0.0037 1965 0.0419
1966 0.0038 0.0034 0.0040 0.0036 0.0041 0.0039 0.0038 0.0043 0.0041 0.0040 0.0038 0.0039 1966 0.0449
1967 0.0040 0.0034 0.0039 0.0035 0.0043 0.0039 0.0043 0.0042 0.0040 0.0045 0.0045 0.0044 1967 0.0459
1968 0.0050 0.0042 0.0043 0.0049 0.0046 0.0042 0.0048 0.0042 0.0044 0.0045 0.0043 0.0049 1968 0.0550
1969 0.0050 0.0046 0.0047 0.0055 0.0047 0.0055 0.0052 0.0048 0.0055 0.0057 0.0049 0.0060 1969 0.0595
1970 0.0056 0.0052 0.0056 0.0054 0.0055 0.0064 0.0059 0.0057 0.0056 0.0055 0.0058 0.0053 1970 0.0674
1971 0.0051 0.0046 0.0056 0.0048 0.0047 0.0056 0.0052 0.0055 0.0050 0.0047 0.0051 0.0050 1971 0.0632
1972 0.0050 0.0047 0.0049 0.0048 0.0055 0.0049 0.0051 0.0049 0.0047 0.0052 0.0048 0.0045 1972 0.0587
1973 0.0054 0.0051 0.0056 0.0057 0.0058 0.0055 0.0061 0.0062 0.0055 0.0063 0.0056 0.0060 1973 0.0651
1974 0.0061 0.0055 0.0059 0.0068 0.0068 0.0061 0.0072 0.0065 0.0071 0.0070 0.0062 0.0067 1974 0.0727
1975 0.0068 0.0060 0.0066 0.0067 0.0067 0.0070 0.0068 0.0065 0.0073 0.0072 0.0061 0.0075 1975 0.0799
1976 0.0065 0.0061 0.0071 0.0064 0.0059 0.0073 0.0065 0.0069 0.0064 0.0061 0.0066 0.0063 1976 0.0789
1977 0.0059 0.0057 0.0065 0.0061 0.0067 0.0062 0.0059 0.0067 0.0061 0.0063 0.0063 0.0062 1977 0.0714
1978 0.0069 0.0060 0.0069 0.0063 0.0075 0.0069 0.0073 0.0070 0.0065 0.0073 0.0071 0.0068 1978 0.0790
1979 0.0079 0.0065 0.0074 0.0076 0.0077 0.0071 0.0076 0.0073 0.0068 0.0082 0.0083 0.0083 1979 0.0886
1980 0.0083 0.0084 0.0099 0.0100 0.0087 0.0086 0.0084 0.0081 0.0097 0.0097 0.0091 0.0108 1980 0.0997
1981 0.0094 0.0088 0.0111 0.0101 0.0104 0.0109 0.0109 0.0110 0.0114 0.0117 0.0113 0.0100 1981 0.1155
1982 0.0108 0.0103 0.0124 0.0112 0.0101 0.0120 0.0114 0.0112 0.0100 0.0091 0.0095 0.0093 1982 0.1350
1983 0.0087 0.0081 0.0089 0.0085 0.0091 0.0090 0.0088 0.0103 0.0096 0.0095 0.0094 0.0094 1983 0.1038
1984 0.0103 0.0092 0.0098 0.0104 0.0103 0.0106 0.0116 0.0106 0.0094 0.0108 0.0091 0.0098 1984 0.1174
1985 0.0096 0.0082 0.0094 0.0102 0.0097 0.0080 0.0094 0.0085 0.0088 0.0089 0.0081 0.0086 1985 0.1125
1986 0.0079 0.0073 0.0071 0.0063 0.0062 0.0070 0.0066 0.0063 0.0065 0.0069 0.0059 0.0070 1986 0.0898
1987 0.0064 0.0059 0.0066 0.0065 0.0066 0.0075 0.0073 0.0075 0.0075 0.0079 0.0075 0.0078 1987 0.0792
1988 0.0072 0.0071 0.0072 0.0070 0.0078 0.0076 0.0071 0.0083 0.0076 0.0076 0.0070 0.0075 1988 0.0897
1989 0.0080 0.0069 0.0079 0.0070 0.0080 0.0070 0.0068 0.0066 0.0065 0.0072 0.0064 0.0064 1989 0.0881
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Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Jan-Dec’
1990 0.0073 0.0066 0.0071 0.0075 0.0075 0.0068 0.0074 0.0071 0.0069 0.0081 0.0071 0.0072 1990 0.0819
1991 0.0071 0.0064 0.0064 0.0076 0.0068 0.0063 0.0076 0.0068 0.0068 0.0065 0.0060 0.0068 1991 0.0822
1992 0.0061 0.0059 0.0067 0.0065 0.0061 0.0067 0.0063 0.0060 0.0058 0.0057 0.0061 0.0063 1992 0.0726
1993 0.0059 0.0055 0.0063 0.0057 0.0052 0.0062 0.0054 0.0056 0.0050 0.0049 0.0053 0.0055 1993 0.0717
1994 0.0055 0.0049 0.0058 0.0057 0.0063 0.0061 0.0060 0.0066 0.0061 0.0066 0.0064 0.0066 1994 0.0659
1995 0.0070 0.0059 0.0064 0.0058 0.0065 0.0054 0.0056 0.0057 0.0052 0.0057 0.0051 0.0049 1995 0.0760
1996 0.0054 0.0048 0.0052 0.0059 0.0058 0.0054 0.0062 0.0057 0.0060 0.0058 0.0052 0.0056 1996 0.0618
1997 0.0056 0.0051 0.0059 0.0059 0.0058 0.0059 0.0058 0.0049 0.0058 0.0054 0.0047 0.0054 1997 0.0664
1998 0.0048 0.0044 0.0052 0.0049 0.0048 0.0052 0.0049 0.0048 0.0044 0.0042 0.0045 0.0045 1998 0.0583
1999 0.0042 0.0040 0.0053 0.0048 0.0045 0.0055 0.0051 0.0054 0.0052 0.0050 0.0056 0.0055 1999 0.0557
2000 0.0057 0.0051 0.0054 0.0047 0.0056 0.0052 0.0052 0.0050 0.0046 0.0053 0.0048 0.0045 2000 0.0650
2001 0.0049 0.0042 0.0045 0.0047 0.0050 0.0047 0.0052 0.0046 0.0041 0.0048 0.0041 0.0046 2001 0.0553
2002 0.0048 0.0043 0.0043 0.0054 0.0049 0.0044 0.0051 0.0044 0.0042 0.0040 0.0040 0.0045 2002 0.0559
2003 0.0041 0.0038 0.0040 0.0040 0.0039 0.0036 0.0038 0.0042 0.0046 0.0041 0.0039 0.0047 2003 0.0480
2004 0.0042 0.0038 0.0043 0.0039 0.0040 0.0048 0.0043 0.0045 0.0040 0.0038 0.0041 0.0043 2004 0.0502
2005 0.0041 0.0035 0.0041 0.0039 0.0040 0.0036 0.0034 0.0040 0.0035 0.0039 0.0039 0.0039 2005 0.0469
2006 0.0040 0.0036 0.0039 0.0039 0.0048 0.0044 0.0045 0.0043 0.0039 0.0042 0.0039 0.0036 2006 0.0468
2007 0.0043 0.0038 0.0039 0.0042 0.0041 0.0040 0.0046 0.0042 0.0037 0.0043 0.0039 0.0037 2007 0.0486
2008 0.0040 0.0034 0.0037 0.0035 0.0037 0.0040 0.0039 0.0036 0.0039 0.0037 0.0036 0.0033 2008 0.0445
2009 0.0024 0.0030 0.0035 0.0029 0.0033 0.0038 0.0036 0.0036 0.0034 0.0033 0.0035 0.0034 2009 0.0347
2010 0.0036 0.0033 0.0040 0.0038 0.0034 0.0037 0.0031 0.0032 0.0026 0.0027 0.0032 0.0032 2010 0.0425
2011 0.0035 0.0032 0.0036 0.0034 0.0036 0.0032 0.0032 0.0034 0.0026 0.0022 0.0024 0.0022 2011 0.0382
2012 0.0022 0.0020 0.0022 0.0025 0.0023 0.0018 0.0020 0.0018 0.0017 0.0021 0.0019 0.0019 2012 0.0247
2013 0.0022 0.0022 0.0022 0.0026 0.0023 0.0024 0.0030 0.0028 0.0029 0.0029 0.0027 0.0031 2013 0.0290
2014 0.0032 0.0026 0.0029 0.0028 0.0028 0.0025 0.0027 0.0026 0.0023 0.0025 0.0023 0.0022 2014 0.0341
2015 0.0020 0.0015 0.0021 0.0019 0.0020 0.0023 0.0024 0.0022 0.0021 0.0021 0.0022 0.0022 2015 0.0247
2016 0.0021 0.0020 0.0018 0.0017 0.0020 0.0018 0.0014 0.0016 0.0015 0.0016 0.0018 0.0022 2016 0.0230
2017 0.0024 0.0021 0.0023 0.0021 0.0024 0.0021 0.0022 0.0022 0.0019 0.0022 0.0021 0.0020 2017 - 0.0267
2018 0.0024 0.0022 0.0024 0.0025 0.0025 0.0023 0.0025 0.0025 0.0022 0.0030 0.0028 0.0027 2018 0.0282
2019 0.0025 0.0022 0.0023 0.0023 0.0023 0.0018 0.0021 0.0019 0.0015 0.0016 0.0016 0.0018 2019 0.0255
2020 0.0020 0.0015 0.0013 0.0009 0.0009 0.0009 0.0010 0.0008 0.0010 0.0009 0.0011 0.0011 2020 0.0153
2021 0.0011 0.0012 0.0018 0.0019 0.0018 0.0017 0.0016 0.0015 0.0014 0.0015 0.0017 0.0015 2021 0.0173

0.0020 0.0028 0.0027 0.0029 0.0029 0.0035 0.0036 0.0033 2022 0.0261
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Size as a Predictor of Equity Returns

The size effect is based on the empirical observation that companies of smaller size are
associated with greater risk and, therefore, have greater cost of capital. The “size” of a
company is one of the most important risk elements to consider when developing cost of
equity capital estimates for use in valuing a business simply because size has been
shown to be a predictor of equity returns. In other words, there is a significant (negative)
relationship between size and historical equity returns — as size decreases, returns tend
to increase, and vice versa.'

Traditionally, researchers have used market value of equity (market capitalization, or
simply “market cap”) as a measure of size in conducting historical rate of return studies.
However, as we discuss later in this chapter, market cap is not the only measure of size
that can be used to predict return, nor is it necessarily the best measure of size to use.

Much of the research of the size effect relies on the data provided by the Center for
Research in Security Prices (CRSP) databases at the University of Chicago. The CRSP
database includes U.S. equity total returns (capital appreciation plus dividends) going
back to 1926.

The CRSP databases enabled researchers to look at stocks with different characteristics
and analyze how their returns differed. One of the first characteristics that researchers
analyzed was large-market-capitalization (large-cap) companies versus small-market-
capitalization (small-cap) companies.

For example, a 1981 study by Rolf Banz examined the returns of New York Stock
Exchange (NYSE) small-cap companies compared to the returns of NYSE large-cap
companies over the period 1926—1975.2 What Banz found was that the returns of small-
cap companies were greater than the returns for large-cap companies. Banz’s 1981 study
is often cited as the first comprehensive study of the size effect.

Possible Explanations for the Greater Returns of Smaller Companies

Some valuation analysts treat small firms as equivalent to scaled-down large firms. This
is likely an erroneous assumption.

There are theoretical reasons for the greater returns of smaller companies (i.e., the “size
effect”), which might include: (i) small stocks are less liquid (with higher associated

This chapter is excerpted in part from Shannon P. Pratt and Roger J. Grabowski, Cost of Capital: Applications and Examples 5th
ed.(Hoboken, NJ: John Wiley & Sons, 2014).

Rolf W. Banz, “The Relationship between Return and Market Value of Common Stocks”, Journal of Financial Economics (March
1981): 3-18. This paper is often cited as the first comprehensive study of the size effect.

Cost of Capital Navgiator: U.S. Cost of Capital Module
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Long before the development of modern theories linking risk and expected return,
smart financial managers adjusted for risk in capital budgeting. They realized intu-
itively that, other things being equal, risky projects are less. desirable than safe ones. .
Therefore financial managers demanded a higher rate of return from risky projects, .
or they based their decisions on conservative estimates of the cash flows.

. Various rules of thumb are often used to make these risk adjustments. For exam-
ple, many companies estimate the rate of return required by investors in their securi-
ties and use the company cost of capital to discount the cash flows on all new proj-
ects. Since investors require a higher rate of return from a very risky company, such
a firm will have a higher company cost of capital and will set 2 higher discount rate *
for its new investment opportunities. For example, in Table 8-1 we estimated that in-
vestors expected a rate of return of .163 or about 16.5 percent from Microsoft com-
mon stock. Therefore, according to the company cost of capital rule, Microsoft should
have been using a 16.5 percent discount rate to compute project net present values.!

This is a step in the right directdon. Even though we can’t measure risk or the
expected return on risky securities with absolute precision, it is still reasonable to as-
sert that Microsoft faced more risk than the average firm and, therefore, should have
demanded a higher rate of return from its capital investments.

But the company cost of capital rule can also get a firm into trouble if the new
projects are more or less risky than its existing business. Each project should be eval-
uated at its own opportunity cost of capital. This is a clear implication of the value-
additivity principle introduced in Chapter 7. For a firm composed of assets A and B,
the firm value is

Firm value = PV(AB) = PV(A) + PV(B) = sum of separate asset values

Here PV(A) and PV(B) are valued just as if they were mini-firms in which stock-
holders could invest directly. Investors would value A by discounting its forecasted
cash flows at a rate reflecting the risk of A. They would value B by discounting at 2
rate reflecting the risk of B. The two discount rates will, in general, be different.

!Microsoft did not use any significant amount of debt financing. Thus its cost of capital is the rate of re-
rurn investors expect on its common stock. The complications caused by debt are discussed later in this
chapter. i
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CHAPTER 9: Capital Budgeting and Risk _ 205

Figure 9-1 A compari-
son between the com-
pany cost of capital rule
and the required return
under the capital asset
pricing model.
Microsoft’s company cost
of capital is about 16.5
percent. This is the cor-
rect discount rate only if
the project beta is 1.23.
In general, the correct
discount-rate increases
as project beta increases.
Microsoft should accept
projects with rates of re-
turn above the security
market line relating re-
quired return to beta.

If the firm considers investing in a third project G, it should also value C as if C
were a mini-firm. That is, the firm should discount the cash flows of C at the ex-
pected rate of return that investors would demand to make a separate investment in
C. The true cost of capital depends on the use to which the capital is put.

This means that Microsoft should accept any project that more than compen-
sates for the project’s beta. In other words, Microsoft should accept any project lying - -.
above the upward-sloping line that links expected return to risk in Figure 9-1. If the
project has a high risk, Microsoft needs a higher prospective return than if the proj-
ect has a low risk. Now contrast this with the company cost of capital rule, which is
to accept any project regardless of its 7isk as long as it offers a higher return than the
company’s cost of capital. In terms of Figure 9-1, the rule tells Microsoft to accept any
project above the horizontal cost-of-capital line, i.e., any project offering a return of
more than 16.5 percent.

It is clearly silly to suggest that Microsoft should demand the same rate of re-
turn from a very safe project as from a very risky one. If Microsoft used the company
cost of capital rule, it would reject many good low-risk projects and accept many poor
high-risk projects. It is also silly to suggest that just because Duke Power has a low
company cost of capital, it is justified in accepting projects that Microsoft would re-
ject. If you followed such a rule to its seemingly logical conclusion, you would think
it possible to enlarge the company’ investment opportunities by investing a large
sum in Treasury bills. That would make the common stock safe and create a low com-
pany cost of capital.? :

The notion that each company has some individual discount rate or cost of cap-
ital is widespread, but far from universal. Many firms require different returns from
different categories of investment. For example, discount rates might be set as fol-
lows:

2If the present value of an asset depended on the identity of the company that bought it, present values
would not add up. Remember, a good project is a good project is a good project.
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Category Discount Rate
Speculative ventures 30%
New products 20%
Expansion of existing business 15% (company cost of capital)
Cost improvement, known technology 10%

The capital asset pricing model is widely used by large corporations to estimate
the discount rate. It states

Expected project return = 7 = 7y + (project beta)(#,, — 7¥)

To calculate this, you have to figure out the project beta. Before thinking about the
betas of individual projects, we will look at some problems you would encounter in
using beta to estimate a company’ cost of capital. It turns out that beta is difficult to
measure accurately for an individual firm: Much greater accuracy can be achieved by
looking at an average of similar companies. But then we have to define similar.
Among other things, we will find that a firm’s borrowing policy affects its stock beta.
Tt would be misleading, e.g., to average the betas of Chrysler, which has been 2. heavy
borrower, and General Motors, which has generally borrowed less.

The company cost of capital is the correct discount rate for projects that have
the same risk as the company’s existing business but 7oz for those projects that are
safer or riskier than the company’s average. The problem is to judge the relative
risks of the projects available to the firm. To handle that problem, we will néed to
dig a little deeper and look at what features make some investments riskier than
others. After you know why AT&T stock has less market risk than, say, Ford Motor,
you will be in a better position to judge the relative risks of capital investment
opportunities. ' ‘ :

There is still another complication: Project betas can shift over time. Some proj-
ects are safer in youth than in old age; others are riskier. In this case, what do we
mean by the project beta? There may be a separate beta for each year of the project’s
life. To put it another way, cari we jump from the capital asset pricing model, which
looks out one period into the future, to the discounted-cash-flow formula that we de-
veloped in Chapters 2 and 6 for valuing long-lived assets? Most of the time it is safe
to do so, but you should be able to recognize and deal with the exceptions.

We will use the capital asset pricing model, or CAPM, throughout this chapter.
But don’t infer that the CAPM is the ast word on risk and return. The principles
and procedures covered in this chapter work just as well with other models such as
arbitrage pricing theory (APT). For example, we could have started with an APT es-
timate of the expected rate of return on Microsoft stock; the discussion of company
and project costs of capital would have followed exactly.

MEASURING BETAS

Suppose that you were considering an across-the-board expansion by your firm. Such
an investment would have about the same degree of risk as the existing business:
Therefore you should discount the projected flows at the company cost of capital. To
estimate that, you could begin by estimating the beta of the company’s stock.

An obvious way to measure the beta of the stock is to look at how its price has
responded in the past to market movements. For example, in Figure 9-24 and b we
have plotted monthly rates of return from AT&T and Hewlett-Packard against mar-
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Thus we could view the project as offering an expected payoff of .5(1500) + .5(0) =
750, or $750,000, at £ = 1 on a $125,000 investment at ¢ = 0. Of course, the certainty
equivalent of the payoff is less than $750,000, but the difference would have to be
very large to justify rejecting the project. For example, if the certainty equivalent is
half the forecasted cash flow and the risk-free rate is 7 percent, the project is worth
$225,500:

CEQ,

— 4 =3
NPV = Cy 47

— —125 + 20590 _ 5555, or $225,500
1.07 .
This is not bad for a $125,000 investment—and quite a change from the negative

NPV that management got by discounting all future cash flows at 25 percent.

You sometimes hear people say that because distant cash flows are “riskier,” they
should be discounted at a higher rate than earlier cash flows. That is quite wrong:
Using the same risk-adjusted discount rate for each year’s cash flow implies a larger
deduction for risk from the later cash flows. The reason is that the discount rate com-
pensates for the risk borne per period. The more distant the cash flows, the greater
the number of periods and the larger the zot4! risk adjustment.

It makes sense to use a single risk-adjusted discount rate as long as the project
has the same market risk at each point in its life. But look out for exceptions like the
electric mop project, where market risk changes as time passes. :

SUMMARY

In Chapter 8 we set out some basic principles for valuing risky assets. In this chap-
ter we have shown you how to apply these principles.to practical situations.

The problem is easiest when you believe that the project has the same market
risk as the company’s existing assets. In this case, the required return equals the re-
quired return on a portfolio of the company’s securities. This is called the company
cost of capital. _ :

Capital asset pricing theory states that the required return on any asset depends
on its risk. In this chapter we have defined risk as beta and used the capital asset pric-
ing model to calculate expected returns.

The most common way to estimate the beta of a stock is to figure out how the
stock price has responded to market changes in the past. Of course, this will give you
only an estimate of the stock’s true beta. You may get a more reliable figure if you
calculate an industry beta for a group of similar companies.

Suppose that you now have an estmate of the stock’s beta. Can you plug that
into the capital asset pricing model to find the company’s cost of capital? No, the .
stock beta may reflect both business and financial risk. Whenever a company bor-
rows money, it increases the beta (and the expected return) of its stock. Remember,
the company cost of capital is the expected return on a portfolio of all the firm’s se-
curities, not just the common stock. You can calculate it by estimating the expected
return on each of the securities and then taking a weighted average of these separate
returns. Or you can calculate the beta of the portfolio of securities and then plug this
asset beta into the capital asset pricing model. .
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The company cost of capital is the correct discount rate for projects that have
the same risk as the company’s existing business. Many firms, however, use the com-~
pany cost of capital to discount the forecasted cash flows on all new projects. This is
a dangerous procedure. In principle, each project should be evaluated at its own op-
portunity cost of capital; the true cost of capital depends on the use to which the cap-
ital is put. If we wish to estimate the cost of capital for a particular project, it is pro-
ject risk that counts. Of course the company cost of capital is fine as a discount rate
for average-risk projects. It is also a useful starting point for estimating discount rates
for safer or riskier projects.

We cannot give you a neat formula that will allow you to estimate project betas,
but we can give you some clues. First, avoid adding fudge factors to discount rates to
offset worries about bad project outcomes. Adjust cash-flow forecasts to give due
weight to bad outcomes as well as good; then ask whether the chance of bad outcomes
adds to the project’s market risk. Second, you can often identify the characteristics of
‘a high- or low-beta project even when the project beta cannot be calculated directly.
For example, you can try to figure out how much the cash flows are affected by the
overall performance of the economy: Cyclical investments ate generally high-beta in-
vestments. You can also look at the project’s operating leverage: Fixed production
charges work like fixed debt charges; i.e., they increase beta.

There is one more fence to jump. Most projects produce cash flows for several
years. Firms generally use the same risk-adjusted rate 7 to discount each of these cash
flows. When they do this, they are implicitly assuming that cumulative risk increases
at a constant rate as you look further into the future. That assumption is usually rea-
sonable. It is precisely true when the project’s future beta will be constant, i.e., when
risk per period is constant. »

But exceptions sometimes prove the rule. Be on the alert for projects where risk
clearly does 7ot increase steadily. In these cases, you should break the project into
segments within which the same discount rate can be reasonably used. Or you should
use the certainty-equivalent version of the DCF model, which allows separate risk
“adjustments to each period’s cash flow.

USING THE CAPITAL ASSET PRICING MODEL TO CALCULATE
CERTAINTY EQUIVALENTS

When calculating present value, you can take account of risk in either of two ways.
You can discount the expected cash flow C; by the risk-adjusted discount rate 7:

Alternatively, you can discount the certainty-equivalent cash flow CEQ; by the risk-
free rate of interest 7¢:

py = SEQ
1+ rF

In this appendix we show how you can derive CEQ; from the capital asset pricing
model. :

We know from our present value formula that 1 + 7 equals the expected dollar
payoff on the asset divided by its present value:
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traded, then we cannot calculate the firm’s beta. For
the privateiy owned firm, we might use the so-
called “pure play” CAPM technique. This involves
finding a firm in the same line of business that does
have public equity, estimating its beta, and then us-
ing this beta as a proxy for that of the small busi-
ness in question. '

To illustrate the pure play approach, again con-
sider BTG. The firm is not publicly traded, so we
cannot estimate its beta. However, daia are available
on more established firms, such as Genentech and
Genetic Industries, so we could use their betas as
representative of the biological and genetic engi-
neering industry. Of course, these firms' betas
would have to be subjectively modified to reflect
their larger sizes and more established positions, as
well as 1o take account of the differences in the na-
ture of their products and their capital structures.as
compared to those of BTG. Still, as long as there
are public companies in similar lines of business
available for comparison, the estimates of their be-
tas can be used to help estimate the cost of capitai
of a firm whose equity is not publicly traded. Note
that a “liquidity premium” as discussed in Chapter
3 would also have to be added to refleat the illi-
quidity of the small, nonpublic firm’s stock.

Flotation Costs for Small Issues

When external equity capital is raised, flotation
costs increase the cost of equity capital beyond what
it would be for internal funds. These external flota-
tion costs are especially significant for smaller firms,
and they can substantially affect capital budgeting
decisions involving external equity funds. To illus-
trate this point, consider a firm that is expected 10
pay constant dividends forever, and hence whose
growth rate is zero. In this case, if F is the percent-
age flotation cost, then the cost of equity capital is
k. = Dy{Ps(1 — B)} The higher the flotation cost,
the higher the cost of external equity. _
How big is F? According to the latest Securities
and Exchange Commission data, the average flota-
tion cost of large common stock offerings (more
than $50 million) is only about 4 percent. For a firm
that is expected to provide a 15 percent dividend
yield (that is, Dy/By = 15%), the cost of equity is
15%/(1 — 0:04), or 15.6 percent. However, the

Chapter 16 The Cost of Capital 623

SEC's data on small stock offerings (less than §1
million) show that flotation costs for such issues
average about 21 percent. Thus, the cost of equity
capital in the preceding example would be 15%/
(1 — 0.21), or about 19 percent. When we compare
this to the 15.6 percent for large offerings, it is clear
that a small firm would have to earn considerably
more on the same project than a large firm. Small
firms are therefore at a substantial disadvantage be-
cause of the effects of flotation costs.

The Small-Firm Effect

A number of researchers have observed that port-
folios of small-firm stocks have earned consistently

higher average returns than those of large-firm

stocks; this is called the “smallfirm effect.” On the
surface, it would seem to be advantageous to the
small firm o provide average returns in the stock
market that are higher than those of large firms. In
reality, it is bad news for the small firm; what the
small-Arm effect means is that the capital market de-
mands higher returns on stocks of small firms than
on otherwise similar stocks of large firms. There-
fore, the cost of equity capital is higher for small
firms. This compounds the high flotation cost prob-
lem nowed above.

It may be argued that stocks of small firms are
riskier than those of large ones and that this ac-
counts for the differences in returns. It is true that
academic research usually finds that betas are
higher on average for small firms than for large
ones. However, the larger returns for small firms
remain larger even afier adjusting for the effecs
of their higher risks as reflected in their beta
coefficients.

The small-firm effect is an anomaly in the sense
that it is not consistent with the CAPM theory. Sill,
higher returns reflect a higher cost of capital, so we
must conclude that smaller firms do have higher
capital costs than otherwise similar larger firms. The
manager of a small firm should take this factor into
account when estimating his or her firm's cost of
equity capital. In general, the cost of equity capital
appears to be about four percentage points higher
for small firms (those with market values of less
than $20 million) than for large, New York Stock
Exchange firms with similar risk characteristics.
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Capital Budgeting and the Capital
Asset Pricing Model

Long before the development of capital asset pricing theory, smart financial man-
agers adjusted for risk in capital budgeting. They realized intuitively that, if other
things are equal, risky projects are less desirable than safe ones. Therefore they
demanded a higher rate of refumn from risky projects or they based their decisions
on conservative estimates of the cash flows. ' .

Various rules of thumb are often used to make these risk adjustments. For
example, many companies estimate the rate of return required by investors in theix
securities and use this cornpany cost of capital to discount the cash flows on
all new projects. Since investors require a higher rate of return from a very risky
company, such a firm will have a higher company cost of capital and will set a

.-higher discount rate for its new investment opportunities. . ..

You can use the capital asset pricing model as a nule of thumb for estimating
the company cost of capital. For instance, we showed in Table 7-5 that the stock
of Digital Equipment Corporation (DEC) had a beta of 1.21 at the end of 1986.
The corresponding expected rate of return was .158, or about 16 percent. There-
fore, according to the company cost of capital rule, DEC should have been using
a 16 percent discount rate to compute project net present values.! )

This is a step in the right direction. Even though we can’t measure betas or the
market risk premium with absolute precision, it is still reasonable to assert that
DEC faced more risk than the average firm and, therefore, should have demanded
a higher rate of return from its capital investrnents.

But the company cost of capital tule can also get a firm into trouble if the new
projects are more or less risky than its existing business. Each project should be
evaluated at #ts own opportunity cost of capital. This is a clear implication of the
value-additivity principle introduced in Chapter 7. For a firm composed of assets
A and B, firn value is '

Firm value = PV(AB) = PV(A) + PV(B) = sum of separate asset values

Here PV(A) and PV(B) are valued just as if they were mini-firms in which stock-
holders could invest directly. Note: Investors would value A by discounting its
forecasted cash flows at a rate reflecting the risk of A. They would value B by
discounting at a rate reflecting the risk of B. The two discount rates will, in general,
be different. ) _ : _

" I the finm considers investing in a third project C, it should also value C as if
it were a mini-firm. That is, it should discount the cash flows of C at the expected
rate of return investors would demand to make a separate investment in C. The
true cost of capital depends on the use to which the capital is put. .
1 DEC did not use any significant amount of debt financing. Thus its cost of capiial is the rate of retum
investors expect on its cormon stock. The complications caused by debt are discussed later in this
chapter,

173
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Each project should be evaluated at its own opportunity cost of capital; the
true cost of capital depends on the use to which the capital is put.

“This follows from value additivity. The capital asset pricing model implies value
additivity, but vahie additivity holds as well under other theories of asset valuation.

APPENDIX USING THE CAPITAL ASSET PRICING MODEL
TO CALCULATE CERTAINTY EQUIVALENTS
When calculating present value you can take account of risk in either of two ways.
You can discount the expected cash flow C; by the risk-adjusted discount rate r:

Alternatively, you can discount Lhe certainty equivalent cash flow CEQ; by the
risk-free rate of interest ry:
PV = ol
. L@
In this appenchx we show how you can derive CEQ, from the capnal asset pncmg

- - -- - model:-- -
We krniow from our presént value formula that I + r equals the expected dollar “

payoff on the asset divided by its present value:

Cy
Y p =ik
"=V

The capital asset pricing model also tells us that 1 + r equals
L+ F=1I4 20+ B, — 5
Therefore, :
G _
PV
In order to find beta, we calculate the covariznce between the asset return and
the market return and divide by the market variance:

_ SOV (7, F) _ OV [(G/PV = 1, )]

gz, o,

The quantity €, is the future cash flow and is, therefore, uncertain. But PV is the
asset’s present value: It is zot unknown and, therefore, does not “covary” with
e Therefore, we can rewrite the expression for beta as

_cov (G, 7,)

B="%y ol
Substituting this expression back into our equation for C,/PV gives
(85 cov(CL Fp) Tm— Iy
Al QRN S .
PV 7 PV o

The expression (r,, — 1)/, is the expected risk premium on the market per unit
of variance. It is often known as the market price of risk and is written as A (lambda)-
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Defining the Cost of Cépital |

In the preceding chapter we concluded that, up to a limit, the use of financial
leverage can potentially increase the value of the firm. If we denote the propor-
tions of debt and equity which correspond to this limit by the letter L#, the latter
represents the firm’s optimal capital structure. And as we have assumed that the
goal of the firm is to maximize its market value (thereby maximizing the market
value of the stockholders’ equity as well), it follows that the firm should strive
to achieve that financing mix which it believes to be optimal in the long run.

In this chapter we turn our attention to the problem of defining the cost of
capital, that is a firm’s minimum required rate of return on new investment.
Initially we shall set out the theoretical arguments supporting the use of a
weighted average of the various sources of financing as the measure of the cost
of capital, the weights being determined by the proportion of each source in the
optimal capital structure, L *. In the following chapter we shall discuss the ways
in which each individual type of financing (debt, preferred stock, common
stock, retained earnings, etc.), can be measured, and conclude the discussion by
setting out a practical method for calculating the cost of capital using General
Motors Corporation and IBM as examples.

We concentrate in this chapter and in the next one on defining and measur-
ing the cost of equity, debt and preferred stocks. The analysis of cost of other
sources of funds (e.g., accounts payable) is left to the end-of-chapter problems.

* FIRM’S COST OF CAPITAL VS INDIVIDUAL PROJECT’S
COST OF CAPITAL .

~ The cost of capital and the discount rate are two concepts which are used
throughout the book interchangeably. However, there is a distinction between
464 the firm’s cost of capital and specific project’s cost of capital. Let us elaborate:



Chapter 17 — Defining the Cost of Capital

Firm’s Cost of Capital

The firm’s cost of capital is the discount rate employed to discount the
firm’s average cash flow, hence obtaining the value of the firm. It is also the
weighted average cost of capital, as we shall see below. The weighted average
cost of capital should be employed for project evaluation (i.e., calculating the
NPV) only in cases where the risk profile of the new project is a “carbon copy”
of the risk profile of the firm.

Specific Project’s Cost of Capital '

In any case where the risk profile of the individual projects differ from that
of the firm, an adjustment should be made in the required discount rate, to
reflect this deviation in the risk profile. To illustrate, suppose that the firm’s
weighted average cost of capital is 20% and the risk-free interest rate is 10%.
The firm should discount the project’s average cash flows, in general, at the
20% discount rate. However, consider a case where the firm faces a project

whose cash flow is certain. What is the minimum required rate of return on this,

certain project? In this case it is clearly the 10% rate which reflects the oppor-
tunity cost that the firm could earn by investing its money in other safe assets.
Similarly, if the project under consideration is characterized by a very highrisk,
the 20% discount rate may be insufficient and a higher discount rate should be
employed.

A Formal Analysis

For simplicity we assume a perpetual cash flow stream and no taxes.

However, the same results can be obtained for a non-perpetual c_q_sh flow

stream and when taxes exist. Let the firm’s average cash flow be X and its
market value be V. Hence there is some discount rate k which fulfills the
following equality

V=

= i

Suppose now that the firm is considering a new investment whose initial
outlay is J. Should the firm accept the new project? The decision is, of course,
dependent on the average additiond} cash flow AX due to the new project as
well as its risk profile. Suppose that asa result of accepting the new project, we
obtain a new value for the firm ¥ given by,

X =5Z+A)?
ky k + Ak

where X, = X + AXand ky = k + Ak is the appropriate new average cash
flow of the firm and its new discount rate. ’

V| =

465
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Cost of Newly Issued Common Stock, or External Equity, r,

The cost of new common equity, r,, or external equity, is higher than the cost of
equity raised internally by reinvesting earnings, r,, because of flotation costs
involved in issuing new common stock. What rate of return must be earned on
funds raised by selling new stock to make issuing stock worthwhile? To put it
another way, what is the cost of new common stock?

The answer for a constant growth stock is found by applying this formula:

In Equation 10-9, F is the percentage flotation cost incurred in selling the new
stock, so Py(1 — F) is the net price per share received by the company.

“Assuming that Axis has a flotation cost of 10 percent, its cost of new outside
equity is computed as follows:

§1.24 |
=+ 8.0% |
©7 §23(1 — 0.10) ’ |

_ $1.24
$20.70

=6.0% + 8.0% = 14.0%

+ 8.0%

Investors require a return of r, = 13.4% on the stock.’® However, because of
flotation costs the company must earn 7ore than 13.4 percent on the net funds
obtained by selling stock if investors are to receive a 13.4 percent return on the
money they put up. Specifically, if the firm earns 14 percent on funds obtained by
issuing new stock, then earnings per share will remain at the previously expected
level, the firm’s expected dividend can be maintained, and, as a result, the price
per share will not decline. If the firm earns less than 14 percent, then earnings,
dividends, and growth will fall below expectations, causing the stock price to
decline. Tf the firm earns more than 14 percent, the stock price will rise.

As we noted earlier, most analysts use the CAPM to estimate the cost of
equity. Suppose the CAPM cost of equity for Axis is 13.8 percent. How could the
analyst incorporate flotation costs? In the example above, application of the DCF
methodology gives a cost of equity of 13.4 percent if flotation costs are ignored
and a cost of equity of 14.0 percent if flotation costs are included. Therefore,
flotation costs add 0.6 percentage point to the cost of equity (14.0 — 13.4 = 0.6).
To incorporate flotation costs into the CAPM estimate, you would add the
0.6 percentage point to the 13.8 percent CAPM estimate, resulting in a 14.4
percent estimated cost of external equity. As an alternative, you could find
the average of the CAPM, DCE and bond-yield-plus-risk-premium costs of
equity ignoring flotation costs, and then add to it the 0.6 percentage point due to -
flotation costs.

1.24
18if there were no flotation costs, I, = % + 8.0% = 13.4%.

342 o Part2 Corporate Valuation ' ~
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Trading Services

EPS Estimates

Earnings Date

D "AMC8/7/24
Current Quarter 1.05
EPS Last Quarter 2.85
Last EPS Surprise 8.78%
ABR 1.94

Earnings ESP

-0.95%
Current Year 6.77
Next Year 7.10
EPS (TTM) 6.67
P/E (F1) 18.93

*BMO = Before Market Open  *AMC = After Market Close

% EPS Growth Estimates ATO IND S&P
Current Qtr (06/2024) 11.70 12.92 11.23
Next Qtr (09/2024) 5.00 -1.41 20.57
Current Year (09/2024) 10.98 -0.10 15.67
Next Year (09/2025) 4.87 7.20 11.34
Past 5 Years 8.80 6.10 8.10
Next 5 Years 7.00 5.80 NA
PE 18.93 13.90 22.01
PEG Ratio 2.70 2.40 NA

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

A Better trading starts here.
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Research for ATO

Price and EPS Surprise Chart

1 Month 3 Months

Sales Estimates

6 Months

YTD 1Year

Interactive Chart | Fundamental Chart

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Zacks Consensus Estimate 924.75M 841.15M 4.57B 5.18B
# of Estimates 2 2 2 2
High Estimate 926.73M 847.95M 4.58B 5.25B
Low Estimate 922.77M 834.35M 4.57B 5.11B
Year ago Sales 662.73M 587.64M 4.28B 4.57B
Year over Year Growth Est. 39.54% 43.14% 6.93% 13.32%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Zacks Consensus Estimate 1.05 0.84 6.77 7.10
# of Estimates 2 2 4 4
Most Recent Consensus NA NA 6.76 7.10
High Estimate 1.06 0.84 6.80 7.16
Low Estimate 1.04 0.83 6.75 7.07
Year ago EPS 0.94 0.80 6.10 6.77
Year over Year Growth Est. 11.70% 5.00% 10.98% 4.87%
Agreement - Estimate Revisions
(]
Current Qtr Next Qtr Current Year
(6/2024) (9/2024) (9/2024)
Up Last 7 Days 0 0 1
Up Last 30 Days 0 0 2
Up Last 60 Days 0 0 3
Down Last 7 Days 0 0 0
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Down Last 30 Days 1 1 0 1
Down Last 60 Days 2 2 0 0
Magnitude - Consensus Estimate Trend
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Current 1.05 0.84 6.77 7.10
7 Days Ago 1.05 0.84 6.74 7.10
30 Days Ago 1.09 0.91 6.73 7.1
60 Days Ago 1.10 0.92 6.69 7.08
90 Days Ago 1.07 0.90 6.60 7.04
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Most Accurate Estimate 1.04 0.84 6.77 7.08
Zacks Consensus Estimate 1.05 0.84 6.77 7.10
Eamings ESP -0.95% 0.60% -0.04% -0.39%

Surprise - Reported Earnings History

Quarter Ending Quarter Ending Quarter Ending Quarter Ending .
(3/2024) (12/2023) (9/2023) (6/2023) AVEIagelSUIpise
Reported 2.85 2.08 0.80 0.94 NA
Estimate 2.62 2.09 0.74 0.97 NA
Difference 0.23 -0.01 0.06 -0.03 0.06
Surprise 8.78% -0.48% 8.11% -3.09% 3.33%

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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At the center of everything we do is a strong commitment to independent research and sharing its profitable discoveries with investors. This
dedication to giving investors a trading advantage led to the creation of our proven Zacks Rank stock-rating system. Since 1988 it has more
than doubled the S&P 500 with an average gain of +24.03% per year. These returns cover a period from January 1, 1988 through July 1,
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EPS Estimates

[Jrnings Date
V)

Current Quarter
EPS Last Quarter
Last EPS Surprise
ABR

Drnings ESP

Current Year
Next Year
EPS (TTM)
P/E (F1)

% EPS Growth Estimates

Current Qtr (06/2024)

Next Qtr (09/2024)

Current Year (09/2024)

Next Year (09/2025)

Past 5 Years

Next 5 Years

PE

PEG Ratio

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript

"BMOg/6/24

-0.02
1.40
6.06%
2.33

0.00%

2.95
2.89
2.54

15.96

*BMO = Before Market Open  *AMC = After Market Close

NJR IND S&P
-120.00 12.92 11.23
173.33 -1.41 20.57
10.07 -0.10 15.67
-2.03 7.20 11.34
4.60 6.10 8.10
NA 5.80 NA
15.96 13.90 22.01
NA 2.40 NA
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[Jsearch for NJR

Prica and FPS Suirnrice Chart

1 Month 3 Months 6 Months 1Year

1 Month 3 Months 6 Months YTD 1 Year

Interactive Chart | Fundamental Chart

Sales Estimates

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Zacks Consensus Estimate 283.56M 402.86M 1.81B 1.85B
# of Estimates 1 1 1 1
High Estimate 283.56M 402.86M 1.81B 1.85B
Low Estimate 283.56M 402.86M 1.81B 1.85B
Year ago Sales 264.08M 331.33M 1.96B 1.81B
Year over Year Growth Est. 7.38% 21.59% -7.711% 1.91%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Zacks Consensus Estimate -0.02 0.82 2.95 2.89
# of Estimates 2 2 2 2
Most Recent Consensus 0.00 0.80 NA NA
High Estimate 0.00 0.83 2.95 2.91
Low Estimate -0.03 0.80 2.94 2.87
Year ago EPS 0.10 0.30 2.68 2.95
Year over Year Growth Est. -120.00% 173.33% 10.07% -1.86%

[greement - Estimate Revisions

Current Qtr Next Qtr Current Year Next Year

(6/2024) (9/2024) (9/2024) (9/2025)

Up Last 7 Days 0 0 0 0
Up Last 30 Days 1 1 1 0
Up Last 60 Days 0 1 1 1
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Curprise - Reported Earnings History

Reported
Estimate
Difference

Surprise

Quarter Ending

(3/2024)
1.40
1.32
0.08

6.06%

Quarter Ending
(12/2023)

0.74
0.82
-0.08

-9.76%

Quarter Ending
(9/2023)

0.30
0.30
0.00

0.00%

Quarter Ending
(6/2023)

0.10
-0.03
0.13

433.33%
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Down Last 7 Days 0 0 0 0
Down Last 30 Days 1 0 0 0
Down Last 60 Days 2 1 0 0
(‘Jagnitude - Consensus Estimate Trend
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Current -0.02 0.82 2.95 2.89
7 Days Ago -0.02 0.82 2.95 2.89
30 Days Ago 0.02 0.78 2.94 2.89
60 Days Ago 0.04 0.82 2.94 2.89
90 Days Ago 0.05 0.84 2.94 2.89
(‘pside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Most Accurate Estimate -0.02 0.80 2.94 2.89
Zacks Consensus Estimate -0.02 0.82 2.95 2.89
Lmings esp 0.00% 1.84% 0.17% 0.00%

Average Surprise

NA
NA
0.03

107.41%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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At the center of everything we do is a strong commitment to independent research and sharing its profitable discoveries with investors. This
dedication to giving investors a trading advantage led to the creation of our proven Zacks Rank stock-rating system. Since 1988 it has more
than doubled the S&P 500 with an average gain of +24.03% per year. These returns cover a period from January 1, 1988 through July 1,
2024. Zacks Rank stock-rating system returns are computed monthly based on the beginning of the month and end of the month Zacks Rank
stock prices plus any dividends received during that particular month. A simple, equally-weighted average return of all Zacks Rank stocks is
calculated to determine the monthly return. The monthly returns are then compounded to arrive at the annual return. Only Zacks Rank stocks
included in Zacks hypothetical portfolios at the beginning of each month are included in the return calculations. Zacks Ranks stocks can, and
often do, change throughout the month. Certain Zacks Rank stocks for which no month-end price was available, pricing information was not
collected, or for certain other reasons have been excluded from these return calculations. Zacks may license the Zacks Mutual Fund rating
provided herein to third parties, including but not limited to the issuer.
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Trading Services

EPS Estimates

Earnings Date

D "BMOg/7/24
Current Quarter 0.15
EPS Last Quarter 0.85
Last EPS Surprise 4.94%
ABR 1.00

Earnings ESP

0.00%
Current Year 1.72
Next Year 1.84
EPS (TTM) 1.68
P/E (F1) 18.24

*BMO = Before Market Open  *AMC = After Market Close

% EPS Growth Estimates NI IND S&P
Current Qtr (06/2024) 36.36 -1.70 11.23
Next Qtr (09/2024) -21.05 10.64 20.57
Current Year (12/2024) 7.50 1.50 15.67
Next Year (12/2025) 6.98 3.50 11.34
Past 5 Years 4.60 3.60 8.10
Next 5 Years 6.00 7.40 NA
PE 18.24 13.80 22.01
PEG Ratio 3.04 1.86 NA

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

A Better trading starts here.
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Research for NI

Price and EPS Surprise Chart

1 Month 3 Months

Sales Estimates

6 Months

YTD 1Year

Interactive Chart | Fundamental Chart

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 1.19B 1.11B 5.60B 6.09B
# of Estimates 2 2 2 2
High Estimate 1.22B 1.14B 5.73B 6.40B
Low Estimate 1.16B 1.08B 5.48B 5.78B
Year ago Sales 1.09B 1.03B 5.51B 5.60B
Year over Year Growth Est. 9.37% 7.92% 1.73% 8.74%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 0.15 0.15 1.72 1.84
# of Estimates 2 2 4 4
Most Recent Consensus 0.13 NA 1.72 1.84
High Estimate 0.17 0.17 1.73 1.85
Low Estimate 0.13 0.13 1.72 1.83
Year ago EPS 0.11 0.19 1.60 1.72
Year over Year Growth Est. 36.36% -21.05% 7.50% 6.83%
Agreement - Estimate Revisions
(]
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Up Last 7 Days 1 0 0 0
Up Last 30 Days 1 0 2 0
Up Last 60 Days 1 0 3 0
Down Last 7 Days 0 1 0 0
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Down Last 30 Days 1 1 0 0

Down Last 60 Days 1 1 0 0

Magnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Current 0.15 0.15 1.72 1.84
7 Days Ago 0.13 0.17 1.72 1.84
30 Days Ago 0.13 0.17 1.71 1.84
60 Days Ago 0.14 0.18 1.71 1.84
90 Days Ago 0.17 0.18 1.71 1.84
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Most Accurate Estimate 0.15 0.13 1.72 1.84
Zacks Consensus Estimate 0.15 0.15 1.72 1.84
Earni ESP
anings 0.00% 13.33% 0.15% 0.00%

Surprise - Reported Earnings History

(]
Quarter Ending
(3/2024)
Reported 0.85
Estimate 0.81
Difference 0.04
Surprise 4.94%

Quarter Ending
(12/2023)

0.53
0.52
0.01

1.92%

Quarter Ending
(9/2023)

0.19
0.14
0.05

35.71%

Quarter Ending
(6/2023)

0.11
0.13
-0.02

-15.38%

Average Surprise

NA
NA
0.02

6.80%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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This page has not been authorized, sponsored, or otherwise approved or endorsed by the companies represented herein. Each of the
company logos represented herein are trademarks of Microsoft Corporation; Dow Jones & Company; Nasdagq, Inc.; Forbes Media, LLC;
Investor's Business Daily, Inc.; and Morningstar, Inc.

Copyright 2024 Zacks Investment Research | 10 S Riverside Plaza Suite #1600 | Chicago, IL 60606

At the center of everything we do is a strong commitment to independent research and sharing its profitable discoveries with investors. This
dedication to giving investors a trading advantage led to the creation of our proven Zacks Rank stock-rating system. Since 1988 it has more
than doubled the S&P 500 with an average gain of +24.03% per year. These returns cover a period from January 1, 1988 through July 1,
2024. Zacks Rank stock-rating system returns are computed monthly based on the beginning of the month and end of the month Zacks Rank
stock prices plus any dividends received during that particular month. A simple, equally-weighted average return of all Zacks Rank stocks is
calculated to determine the monthly return. The monthly returns are then compounded to arrive at the annual return. Only Zacks Rank stocks
included in Zacks hypothetical portfolios at the beginning of each month are included in the return calculations. Zacks Ranks stocks can, and
often do, change throughout the month. Certain Zacks Rank stocks for which no month-end price was available, pricing information was not
collected, or for certain other reasons have been excluded from these return calculations. Zacks may license the Zacks Mutual Fund rating
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EPS Estimates

Earnings Date
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Current Quarter
EPS Last Quarter
Last EPS Surprise
ABR

Earnings ESP

Current Year
Next Year
EPS (TTM)
P/E (F1)

% EPS Growth Estimates

Current Qtr (06/2024)

Next Qtr (09/2024)

Current Year (12/2024)

Next Year (12/2025)

Past 5 Years

Next 5 Years

PE

PEG Ratio

Learn More About Estimate Research
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See Earnings Report Transcript
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"BMOg/2/24

-0.06
1.69
-7.14%

2.67

0.00%

2.28
2.86
2.28
17.91

*BMO = Before Market Open  *AMC = After Market Close

NWN IND S&P
-300.00 12.92 11.23
-10.77 -1.41 20.57
-11.97 -0.10 15.67
25.44 7.20 11.34
2.80 6.10 8.10
NA 5.80 NA
17.91 13.90 22.01
NA 2.40 NA
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Hold 3]

Zacks Industry Rank Top 14% (35 out of 251)
Zacks Sector Rank Top 13% (2 out of 16)

1 Month 3 Months. 6 Months. YTD 1 Year
Styie Scuies

[IB value | C Growth | D Momentum |FJ vem
Earnings ESP 0.00%

Research Report for NWN |:| Snapshot
(s« » = Change in last 30 days)

@) View All Zacks Rank #1 Strong Buys

More Premium Research » >

A Better trading starts here.
(]

Research for NWN

Price and EPS Surprise Chart
1 Month 3 Months 6 Months YTD 1 Year

|:| Interactive Chart | Fundamental Chart

IEﬁles Estimates

Current Qtr Next Qtr Current Year Next Year

(6/2024) (9/2024) (12/2024) (12/2025)

Zacks Consensus Estimate 234.99M 139.33M 1.22B 1.28B

# of Estimates 2 2 2 2

High Estimate 239.00M 148.66M 1.24B 1.29B

Low Estimate 230.98M 130.00M 1.20B 1.28B

ﬁar ago Sales 237.86M 141.48M 1.20B 1.22B

Year over Year Growth Est. -1.21% -1.52% 1.68% 5.41%
Earnings Estimates

Current Qtr Next Qtr Current Year Next Year

(6/2024) (9/2024) (12/2024) (12/2025)
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Zacks Consensus Estimate -0.06 -0.72 2.28 2.86
# of Estimates 2 2 2 2
Most Recent Consensus 0.02 -0.67 2.27 2.80
High Estimate 0.02 -0.67 2.28 291
Low Estimate -0.13 -0.77 2.27 2.80
Year ago EPS 0.03 -0.65 2.59 2.28
Year over Year Growth Est. -300.00% -10.77% -11.97% 25.44%

Agreement - Estimate Revisions

[
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Up Last 7 Days 0 0 0 0
Up Last 30 Days 0 0 0 0
Up Last 60 Days 0 0 0 0
Down Last 7 Days 0 0 0 0
Down Last 30 Days 0 0 0 0
Down Last 60 Days 0 0 0 0

Magnitude - Consensus Estimate Trend

]
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Current -0.06 -0.72 2.28 2.86
7 Days Ago -0.06 -0.72 2.28 2.86
30 Days Ago -0.06 -0.72 2.28 2.86
60 Days Ago -0.06 -0.72 2.28 2.86
90 Days Ago -0.01 -0.70 2.27 2.86

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Qtr Next Qtr Current Year Next Year

(6/2024) (9/2024) (12/2024) (12/2025)

Most Accurate Estimate -0.06 -0.72 2.28 2.86

Zacks Consensus Estimate -0.06 -0.72 2.28 2.86
Earni ESP

amings ES 0.00% 0.00% 0.00% 0.00%
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Surprise - Reported Earnings History

U

Quarter Ending

Quarter Ending

Quarter Ending

Quarter Ending
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Average Surprise

(3/2024) (12/2023) (9/2023) (6/2023)

Reported 1.69 1.21 -0.65 0.03 NA
Estimate 1.82 1.30 -0.70 -0.07 NA
Difference -0.13 -0.09 0.05 0.10 -0.02
Surprise 7.14% -6.92% 7.14% 142.86% 33.99%
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Trading Services

EPS Estimates

Earnings Date

[

Current Quarter
EPS Last Quarter
Last EPS Surprise
ABR

Earnings ESP

Current Year
Next Year
EPS (TTM)
P/E (F1)

% EPS Growth Estimates

Current Qtr (06/2024)

Next Qtr (09/2024)

Current Year (12/2024)

Next Year (12/2025)

Past 5 Years

Next 5 Years

PE

PEG Ratio

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript

"AMC8/5/24

0.49
1.75
-1.69%
3.00

-15.75%

3.85
4.16
4.05

18.34

*BMO = Before Market Open  *AMC = After Market Close

OGS IND S&P
-15.52 12.92 11.23
-8.89 -1.41 20.57
-7.00 -0.10 15.67
8.05 7.20 11.34
5.00 6.10 8.10
5.00 5.80 NA
18.34 13.90 22.01
3.67 2.40 NA

A Better trading starts here.
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Research for OGS

Price and EPS Surprise Chart

1 Month 3 Months

Sales Estimates

6 Months

YTD 1Year

Interactive Chart | Fundamental Chart

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 416.90M 365.93M 2.21B 2.39B
# of Estimates 3 3] 3 3
High Estimate 421.14M 371.13M 2.23B 2.48B
Low Estimate 411.55M 362.79M 2.17B 2.25B
Year ago Sales 398.11M 335.82M 2.37B 2.21B
Year over Year Growth Est. 4.72% 8.96% -6.75% 8.00%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 0.49 0.41 3.85 4.16
# of Estimates 3 3) 5 5
Most Recent Consensus NA NA 3.85 4.13
High Estimate 0.53 0.50 3.85 4.30
Low Estimate 0.41 0.35 3.84 4.10
Year ago EPS 0.58 0.45 4.14 3.85
Year over Year Growth Est. -15.52% -8.89% -7.00% 8.05%
Agreement - Estimate Revisions
(]
Current Qtr Next Qtr Current Year
(6/2024) (9/2024) (12/2024)
Up Last 7 Days 0 1 0
Up Last 30 Days 0 1 0
Up Last 60 Days 0 1 0
Down Last 7 Days 1 0 0
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Next Year
(12/2025)

0
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Down Last 30 Days 1 0 1 1

Down Last 60 Days 1 0 1 1

Magnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Current 0.49 0.41 3.85 4.16
7 Days Ago 0.55 0.38 3.85 4.16
30 Days Ago 0.51 0.37 3.85 4.16
60 Days Ago 0.51 0.37 3.85 4.16
90 Days Ago 0.52 0.39 3.86 4.16
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Most Accurate Estimate 0.41 0.50 3.85 412
Zacks Consensus Estimate 0.49 0.41 3.85 4.16
Earni ESP
anings 15.75% 21.95% 0.10% -0.99%

Surprise - Reported Earnings History

Quarter Ending Quarter Ending Quarter Ending Quarter Ending .
(3/2024) (12/2023) (9/2023) (6/2023) AVEIagelSUIpise
Reported 1.75 1.27 0.45 0.58 NA
Estimate 1.78 1.27 0.42 0.59 NA
Difference -0.03 0.00 0.03 -0.01 0.00
Surprise -1.69% 0.00% 7.14% -1.69% 0.94%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Trading Services

EPS Estimates

Exp Earnings Date

"BMO7/31/24
Current Quarter -0.18
EPS Last Quarter 3.45
Last EPS Surprise -10.62%
ABR 2.80
Earnings ESP 31.51%
Current Year 4.32
Next Year 4.56
EPS (TTM) 3.72
P/E (F1) 15.64

*BMO = Before Market Open  *AMC = After Market Close

% EPS Growth Estimates SR IND S&P
Current Qtr (06/2024) 57.14 12.92 11.23
Next Qtr (09/2024) 58.97 -1.41 20.57
Current Year (09/2024) 6.67 -0.10 15.67
Next Year (09/2025) 5.56 7.20 11.34
Past 5 Years 2.00 6.10 8.10
Next 5 Years 5.00 5.80 NA
PE 15.64 13.90 22.01
PEG Ratio 3.13 2.40 NA

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

A Better trading starts here.
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Research for SR

Price and EPS Surprise Chart

1 Month 3 Months

Sales Estimates

6 Months

YTD 1Year

Interactive Chart | Fundamental Chart

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Zacks Consensus Estimate 415.45M 332.50M 2.63B 2.54B
# of Estimates 4 4 4 4
High Estimate 462.51M 362.68M 2.71B 2.83B
Low Estimate 331.90M 290.44M 2.51B 2.07B
Year ago Sales 418.50M 310.40M 2.67B 2.63B
Year over Year Growth Est. -0.73% 7.12% -1.25% -3.68%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Zacks Consensus Estimate -0.18 -0.32 4.32 4.56
# of Estimates 4 4 6 6
Most Recent Consensus NA NA 4.35 4.60
High Estimate -0.10 -0.22 4.35 4.60
Low Estimate -0.24 -0.36 4.28 4.50
Year ago EPS -0.42 -0.78 4.05 4.32
Year over Year Growth Est. 57.14% 58.97% 6.67% 5.52%
Agreement - Estimate Revisions
(]
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Up Last 7 Days 0 0 0 0
Up Last 30 Days 2 1 0 0
Up Last 60 Days 2 2 0 0
Down Last 7 Days 0 0 0 0
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Down Last 30 Days 0 1 0 0
Down Last 60 Days 0 0 1 1
Magnitude - Consensus Estimate Trend
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Current -0.18 -0.32 4.32 4.56
7 Days Ago -0.18 -0.32 4.32 4.56
30 Days Ago -0.28 -0.34 4.32 4.56
60 Days Ago -0.27 -0.43 4.33 4.57
90 Days Ago -0.31 -0.58 4.34 4.57
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Most Accurate Estimate -0.13 -0.29 4.32 4.56
Zacks Consensus Estimate -0.18 -0.32 4.32 4.56
Eamings ESP 31.51% 10.94% 0.00% 0.00%

Surprise - Reported Earnings History

Quarter Ending Quarter Ending Quarter Ending Quarter Ending .
(3/2024) (12/2023) (9/2023) (6/2023) AVEIagelSUIpise
Reported 3.45 1.47 -0.78 -0.42 NA
Estimate 3.86 1.37 -0.66 -0.02 NA
Difference -0.41 0.10 -0.12 -0.40 -0.21
Surprise -10.62% 7.30% -18.18% -2,000.00% -505.38%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Current Quarter 1.29
EPS Last Quarter 1.22
Last EPS Surprise 2.52%
ABR 2.20

Earnings ESP

-3.94%
Current Year 5.24
Next Year 5.78
EPS (TTM) 5.32
P/E (F1) 26.62

*BMO = Before Market Open  *AMC = After Market Close

% EPS Growth Estimates A IND S&P
Current Qtr (07/2024) -9.79 32.76 11.23
Next Qtr (10/2024) 5.80 -39.13 20.57
Current Year (10/2024) -3.68 0.50 15.67
Next Year (10/2025) 10.31 16.60 11.34
Past 5 Years 14.50 4.00 8.10
Next 5 Years 5.60 13.20 NA
PE 26.62 40.10 22.01
PEG Ratio 4.74 3.04 NA
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Current Qtr Next Qtr Current Year Next Year

(7/2024) (10/2024) (10/2024) (10/2025)

Zacks Consensus Estimate 1.60B 1.69B 6.52B 6.89B

# of Estimates 5 5 5 5

High Estimate 1.74B 1.78B 6.76B 7.20B

Low Estimate 1.55B 1.66B 6.45B 6.70B

|:lar ago Sales 1.67B 1.69B 6.83B 6.52B

Year over Year Growth Est. -4.45% 0.02% -4.59% 5.76%
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Zacks Consensus Estimate 1.29 1.46 5.24 5.78
# of Estimates 7 5 7 7
Most Recent Consensus 1.25 1.45 5.20 5.71
High Estimate 1.48 1.55 5.52 6.10
Low Estimate 1.22 1.41 5.14 5.48
Year ago EPS 1.43 1.38 5.44 5.24
Year over Year Growth Est. -9.79% 5.80% -3.68% 10.22%
-0

Agreement - Estimate Revisions

Current Qtr Next Qtr Current Year Next Year

(7/2024) (10/2024) (10/2024) (10/2025)

Up Last 7 Days 0 0 0 0
Up Last 30 Days 0 0 0 0
Up Last 60 Days 0 0 0 1
Down Last 7 Days 0 0 0 0
Down Last 30 Days 2 1 2 2
Down Last 60 Days 3 2 3 3

]

Magnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year

(712024) (10/2024) (10/2024) (10/2025)

Current 1.29 1.46 5.24 5.78
7 Days Ago 1.29 1.46 5.24 5.78
30 Days Ago 1.29 1.46 5.25 5.81
60 Days Ago 1.32 1.48 5.28 5.83
90 Days Ago 1.45 1.57 5.50 6.09

-]

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Qtr Next Qtr Current Year Next Year

(7/2024) (10/2024) (10/2024) (10/2025)

I:lst Accurate Estimate 1.24 1.41 5.17 5.69

Zacks Consensus Estimate 1.29 1.46 5.24 5.78
Earni ESP

il -3.94% -3.16% 1.34% -1.48%

https://www.zacks.com/...mates?icid=quote-stock overview-quote nav_tracking-zcom-left subnav_quote navbar-detailed earning_ estimates[7/31/2024 1:59:32 PM]


https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/A/price-consensus-eps-surprise-chart

A: Agilent Technologies - Detailed Earnings Estimates - Zacks.com

O

Surprise - Reported Earnings History
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i ]
Quarter Ending Quarter Ending Quarter Ending Quarter Ending .
(412024) (1/2024) (10/2023) (7/2023) AT CIE Y
Reported 1.22 1.29 1.38 1.43 NA
Estimate 1.19 1.21 1.34 1.37 NA
Difference 0.03 0.08 0.04 0.06 0.05
Surprise 2.52% 6.61% 2.99% 4.38% 4.13%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more  Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst
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NYSE and AMEX data is at least 20 minutes delayed. NASDAQ data is at least 15 minutes delayed.
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Trading Services

EPS Estimates

Earnings Date

[

Current Quarter
EPS Last Quarter
Last EPS Surprise
ABR

Earnings ESP

Current Year
Next Year
EPS (TTM)
P/E (F1)

% EPS Growth Estimates

Current Qtr (06/2024)

Next Qtr (09/2024)

Current Year (09/2024)

Next Year (09/2025)

Past 5 Years

Next 5 Years

PE

PEG Ratio

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript

AMC8/1/24

1.34
1.53
1.32%
1.62

0.30%

6.61
7.42
6.43
33.09

*BMO = Before Market Open  *AMC = After Market Close

AAPL IND S&P
6.35 60.83 11.23
6.16 8.90 20.57
7.83 19.60 15.67

12.25 20.00 11.34
17.20 8.90 8.10
12.70 12.80 NA

33.09 17.40 22.01

2.60 1.36 NA

A Better trading starts here.
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[}search for AAPL

Price and FPS Surnrice Chart

1 Month 3 Months

1 Month 3 Months 6 Months YTD

Sales Estimates

6 Months

1Year

1 Year

Interactive Chart | Fundamental Chart

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Zacks Consensus Estimate 84.43B 93.04B 388.42B 417.46B
# of Estimates 6 7 6 7
High Estimate 86.68B 96.88B 391.21B 446.71B
Low Estimate 82.92B 89.32B 386.49B 395.51B
Year ago Sales 81.80B 89.50B 383.29B 388.42B
Year over Year Growth Est. 3.22% 3.96% 1.34% 7.48%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Zacks Consensus Estimate 1.34 1.55 6.61 7.42
# of Estimates 10 7 11 11
Most Recent Consensus 1.36 1.55 6.63 6.81
High Estimate 1.39 1.62 6.70 8.10
Low Estimate 1.28 1.50 6.49 6.81
Year ago EPS 1.26 1.46 6.13 6.61
Year over Year Growth Est. 6.35% 6.16% 7.83% 12.20%
[[greement - Estimate Revisions
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Up Last 7 Days 2 0 2 1
Up Last 30 Days 3 1 3 3
Up Last 60 Days 4 3 4 5
Down Last 7 Days 0 0 1 1
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Down Last 30 Days 0 0 1 1

Down Last 60 Days 0 0 1 1

Hagnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Current 1.34 1.55 6.61 7.42
7 Days Ago 1.33 1.55 6.60 7.40
30 Days Ago 1.33 1.54 6.59 7.39
60 Days Ago 1.32 1.52 6.58 7.22
90 Days Ago 1.30 1.51 6.53 7.10
IElpside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Most Accurate Estimate 1.35 1.58 6.64 7.29
Zacks Consensus Estimate 1.34 1.55 6.61 7.42
i ESP
(e 0.30% 1.33% 0.43% A.73%

IElurprise - Reported Earnings History

Quarter Ending

(3/2024)
Reported 1.53
Estimate 1.51
Difference 0.02
Surprise 1.32%

Quarter Ending
(12/2023)

2.18
2.09
0.09

4.31%

Quarter Ending
(9/2023)

1.46
1.39
0.07

5.04%

Quarter Ending
(6/2023)

1.26
1.19
0.07

5.88%

Average Surprise

NA
NA
0.06

4.14%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Trading Services

Entar Sumhnl Q

EPS Estimates

Exp Earnings Date

10/16/24
I(%rrent Quarter 1.20
EPS Last Quarter 1.14
Last EPS Surprise 3.64%
ABR 1.60
Earnings ESP -0.07%
QJrrent Year 4.66
Next Year 513
EPS (TTM) 4.45
P/E (F1) 22.59
% EPS Growth Estimates ABT IND S&P
Current Qtr (09/2024) 5.26 20.48 11.23
Next Qtr (12/2024) 12.61 46.82 20.57
Current Year (12/2024) 4.95 11.90 15.67
Next Year (12/2025) 10.09 26.40 11.34
Past 5 Years 9.00 3.70 8.10
Next 5 Years 8.60 14.60 NA
PE 22.59 NA 22.01
PEG Ratio 2.62 NA NA
Learn More About Estimate Research
See Brokerage Recommendations
See Earnings Report Transcript
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Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)

Zacks Consensus Estimate 10.52B 10.87B 41.73B 44.63B
# of Estimates 6 6 6 6
High Estimate 10.54B 10.95B 41.82B 44.88B
Low Estimate 10.50B 10.75B 41.60B 44.53B
Year ago Sales 10.14B 10.24B 40.11B 41.73B
Year over Year Growth Est. 3.75% 6.13% 4.05% 6.95%
Earnings Estimates

Current Qtr Next Qtr Current Year Next Year

(9/2024) (12/2024) (12/2024) (12/2025)

Zacks Consensus Estimate 1.20 1.34 4.66 5.13
# of Estimates 8 6 9 9
Most Recent Consensus 1.19 1.34 4.65 5.16
High Estimate 1.22 1.35 4.70 5.20
Low Estimate 1.18 1.31 4.64 5.06
Year ago EPS 1.14 1.19 4.44 4.66
Year over Year Growth Est. 5.26% 12.61% 4.95% 9.99%
Agreement - Estimate Revisions
0 O or2024) (1212024 O 212024)
Up Last 7 Days 0 0 0
Up Last 30 Days 1 5 9
Up Last 60 Days 1 5 9
Down Last 7 Days 0 0 0
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Down Last 30 Days 2 0 0 2
Down Last 60 Days 2 0 0 2
Magnitude - Consensus Estimate Trend
D Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Current 1.20 1.34 4.66 5.13
7 Days Ago 1.20 1.34 4.66 513
30 Days Ago 1.21 1.32 4.62 5.12
60 Days Ago 1.21 1.32 4.62 5.12
90 Days Ago 1.21 1.32 4.62 5.12
Upside - Most Accurate Estimate Versus Zacks Consensus
D Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (1212024) (12/2025)
Most Accurate Estimate 1.20 1.34 4.66 5.13
Zacks Consensus Estimate 1.20 1.34 4.66 5.13
Earnings ESP -0.07% 0.43% 0.00% 0.07%
Surprise - Reported Earnings History
D Quarter Ending Quarter Ending Quarter Ending Quarter Ending :
(6/2024) (3/2024) (12/2023) (9/2023) AveragelSurplise
Reported 1.14 0.98 1.19 1.14 NA
Estimate 1.10 0.96 1.19 1.10 NA
Difference 0.04 0.02 0.00 0.04 0.03
Surprise 3.64% 2.08% 0.00% 3.64% 2.34%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more

https://www.zacks.com/...mates?icid=quote-stock overview-quote nav_tracking-zcom-left subnav_quote navbar-detailed earning_ estimates[7/31/2024 2:00:53 PM]


https://www.zacks.com/stock/chart/ABT/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/ABT/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/ABT/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/ABT/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/ABT/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/ABT/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/ABT/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/ABT/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/ABT/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/ABT/price-consensus-eps-surprise-chart
https://www.zacks.com/registration/premium/login/?continue_to=/stock/quote/ABT/detailed-estimates?adid=zp_quote_detailedest_est&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-learn_more
https://www.zacks.com/registration/premium/login/?continue_to=/stock/quote/ABT/detailed-estimates?adid=zp_quote_detailedest_est&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-learn_more
https://www.zacks.com/registration/premium/login/?continue_to=/stock/quote/ABT/detailed-estimates?adid=zp_quote_detailedest_est&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-learn_more
https://www.zacks.com/registration/premium/login/?continue_to=/stock/quote/ABT/detailed-estimates?adid=zp_quote_detailedest_est&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-learn_more

Workpaper 24
Page 47 of 293

ABT: Abbott Laboratories - Detailed Earnings Estimates - Zacks.com

Quick Links

ACCREDITED

BUSINESS
BEEB

This page has not been authorized, sponsored, or otherwise approved or endorsed by the companies represented herein. Each of the
company logos represented herein are trademarks of Microsoft Corporation; Dow Jones & Company; Nasdagq, Inc.; Forbes Media, LLC;
Investor's Business Daily, Inc.; and Morningstar, Inc.

Copyright 2024 Zacks Investment Research | 10 S Riverside Plaza Suite #1600 | Chicago, IL 60606

At the center of everything we do is a strong commitment to independent research and sharing its profitable discoveries with investors. This
dedication to giving investors a trading advantage led to the creation of our proven Zacks Rank stock-rating system. Since 1988 it has more
than doubled the S&P 500 with an average gain of +24.03% per year. These returns cover a period from January 1, 1988 through July 1,
2024. Zacks Rank stock-rating system returns are computed monthly based on the beginning of the month and end of the month Zacks Rank
stock prices plus any dividends received during that particular month. A simple, equally-weighted average return of all Zacks Rank stocks is
calculated to determine the monthly return. The monthly returns are then compounded to arrive at the annual return. Only Zacks Rank stocks
included in Zacks hypothetical portfolios at the beginning of each month are included in the return calculations. Zacks Ranks stocks can, and
often do, change throughout the month. Certain Zacks Rank stocks for which no month-end price was available, pricing information was not
collected, or for certain other reasons have been excluded from these return calculations. Zacks may license the Zacks Mutual Fund rating
provided herein to third parties, including but not limited to the issuer.

Visit Performance Disclosure for information about the performance numbers displayed above.
Visit www.zacksdata.com to get our data and content for your mobile app or website.

Real time prices by BATS. Delayed quotes by Sungard.

NYSE and AMEX data is at least 20 minutes delayed. NASDAQ data is at least 15 minutes delayed.

This site is protected by reCAPTCHA and the Google Privacy Policy, DMCA Policy and Terms of Service apply.

https://www.zacks.com/...mates?icid=quote-stock_overview-quote_nav_tracking-zcom-left subnav_quote_navbar-detailed_earning_estimates[7/31/2024 2:00:53 PM]


https://allyant.com/
https://allyant.com/
https://www.bbb.org/chicago/business-reviews/financial-services/zacks-investment-research-inc-in-chicago-il-86000393/#sealclick
https://www.bbb.org/chicago/business-reviews/financial-services/zacks-investment-research-inc-in-chicago-il-86000393/#sealclick
https://www.zacks.com/performance_disclosure
https://www.zacks.com/performance_disclosure
http://www.zacksdata.com/
http://www.zacksdata.com/
https://www.zacks.com/privacy
https://www.zacks.com/privacy
https://www.zacks.com/dmca.php
https://www.zacks.com/dmca.php
https://www.zacks.com/terms_of_service
https://www.zacks.com/terms_of_service

Workpaper 24

Page 48 of 293
ADI: Analog Devices - Detailed Earnings Estimates - Zacks.com
— e — o N e NS 0
A A r N T | . o . ™%

Quote or Search

Stocks Under $10
Value Investor

I

1UNY 1V 9wuns

Other Services

Method For Trading

Research Wizard

Zacks Confidential

https://www.zacks.com/...mates?icid=quote-stock overview-quote nav_tracking-zcom-left subnav_quote navbar-detailed earning_estimates[7/31/2024 2:01:48 PM]


https://www.zacks.com/stock/quote/ADI
https://www.zacks.com/stock/quote/ADI
https://www.zacks.com/stocks/industry-rank/industry/semiconductor-analog-and-mixed-242
https://www.zacks.com/stocks/industry-rank/industry/semiconductor-analog-and-mixed-242
https://www.zacks.com/stocks/buy-list?adid=ZP_quote_ribbon_1list&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-1_rank
https://www.zacks.com/stocks/buy-list?adid=ZP_quote_ribbon_1list&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-1_rank
https://www.zacks.com/stocks/buy-list?adid=ZP_quote_ribbon_1list&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-1_rank
https://www.zacks.com/stocks/buy-list?adid=ZP_quote_ribbon_1list&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-1_rank
https://www.zacks.com/stocks/buy-list/?icid=zpiq-qr-zr
https://www.zacks.com/stocks/buy-list/?icid=zpiq-qr-zr
https://www.zacks.com/stock/research/ADI/stock-style-scores/?icid=zpiq-qr-ss
https://www.zacks.com/stock/research/ADI/stock-style-scores/?icid=zpiq-qr-ss
https://www.zacks.com/stocks/industry-rank/industry/semiconductor-analog-and-mixed-242
https://www.zacks.com/stocks/industry-rank/industry/semiconductor-analog-and-mixed-242
https://www.zacks.com/stocks/industry-rank/industry/semiconductor-analog-and-mixed-242
https://www.zacks.com/stocks/industry-rank/industry/semiconductor-analog-and-mixed-242
https://www.zacks.com/stocks/buy-list?adid=ZP_quote_ribbon_1list&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-1_rank
https://www.zacks.com/stocks/buy-list?adid=ZP_quote_ribbon_1list&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-1_rank
https://www.zacks.com/stock/quote/ADI
https://www.zacks.com/stock/quote/ADI
https://www.zacks.com/stock/quote/ADI/detailed-earning-estimates?icid=quote-stock_overview-quote_nav_tracking-zcom-left_subnav_quote_navbar-detailed_earning_estimates/
https://www.zacks.com/stock/quote/ADI/detailed-earning-estimates?icid=quote-stock_overview-quote_nav_tracking-zcom-left_subnav_quote_navbar-detailed_earning_estimates/
https://www.zacks.com/
https://www.zacks.com/
https://www.zacks.com/cryptocurrency
https://www.zacks.com/cryptocurrency
https://www.zacks.com/financial-videos/index.php
https://www.zacks.com/financial-videos/index.php
https://www.zacks.com/podcasts/
https://www.zacks.com/podcasts/
https://www.zacks.com/
https://www.zacks.com/
https://www.zacks.com/stocks.php
https://www.zacks.com/stocks.php
https://www.zacks.com/stocks/buy-list/?adid=zp_topnav_1list
https://www.zacks.com/stocks/buy-list/?adid=zp_topnav_1list
https://www.zacks.com/stocks/zacks-rank
https://www.zacks.com/stocks/zacks-rank
https://www.zacks.com/stocks/industry-rank/industries/
https://www.zacks.com/stocks/industry-rank/industries/
https://www.zacks.com/stocks/industry-rank/sectors/
https://www.zacks.com/stocks/industry-rank/sectors/
https://www.zacks.com/stocks/equity-research
https://www.zacks.com/stocks/equity-research
https://www.zacks.com/stock-market-today
https://www.zacks.com/stock-market-today
https://www.zacks.com/funds/
https://www.zacks.com/funds/
https://www.zacks.com/funds/mutual-funds
https://www.zacks.com/funds/mutual-funds
https://www.zacks.com/funds/etfs
https://www.zacks.com/funds/etfs
https://www.zacks.com/screening/mutual-fund-screener
https://www.zacks.com/screening/mutual-fund-screener
https://www.zacks.com/screening/etf-screener
https://www.zacks.com/screening/etf-screener
https://www.zacks.com/funds/top-etfs
https://www.zacks.com/funds/top-etfs
https://www.zacks.com/earnings
https://www.zacks.com/earnings
https://www.zacks.com/earnings/earnings-calendar
https://www.zacks.com/earnings/earnings-calendar
https://www.zacks.com/earnings/earnings-reports
https://www.zacks.com/earnings/earnings-reports
https://www.zacks.com/earnings/earnings-surprise-predictions/
https://www.zacks.com/earnings/earnings-surprise-predictions/
https://www.zacks.com/premium/esp-buy?adid=zp_topnav_espfilter
https://www.zacks.com/premium/esp-buy?adid=zp_topnav_espfilter
https://www.zacks.com/screening
https://www.zacks.com/screening
https://www.zacks.com/screening/stock-screener
https://www.zacks.com/screening/stock-screener
https://www.zacks.com/screening/mutual-fund-screener
https://www.zacks.com/screening/mutual-fund-screener
https://www.zacks.com/screening/etf-screener
https://www.zacks.com/screening/etf-screener
https://www.zacks.com/screening/premium-screens
https://www.zacks.com/screening/premium-screens
https://www.zacks.com/screening/basic-screens/
https://www.zacks.com/screening/basic-screens/
https://www.zacks.com/screening/thematic-screens/
https://www.zacks.com/screening/thematic-screens/
https://www.zacks.com/researchwizard/index.php?site=screen
https://www.zacks.com/researchwizard/index.php?site=screen
https://www.zacks.com/finance/
https://www.zacks.com/finance/
https://www.zacks.com/personal-finance/583/Money-Management
https://www.zacks.com/personal-finance/583/Money-Management
https://www.zacks.com/personal-finance/585/Retirement-Planning
https://www.zacks.com/personal-finance/585/Retirement-Planning
https://www.zacks.com/personal-finance/586/Tax-Information
https://www.zacks.com/personal-finance/586/Tax-Information
https://www.zacks.com/portfolios/my-stock-portfolio/
https://www.zacks.com/portfolios/my-stock-portfolio/
https://www.zacks.com/portfolios/my-stock-portfolio?mode=create-new-portfolio
https://www.zacks.com/portfolios/my-stock-portfolio?mode=create-new-portfolio
https://www.zacks.com/education/stock-education
https://www.zacks.com/education/stock-education
https://www.zacks.com/style-scores-education/
https://www.zacks.com/style-scores-education/
https://www.zacks.com/education/mutual-fund-education
https://www.zacks.com/education/mutual-fund-education
https://www.zacks.com/education/esp-education/
https://www.zacks.com/education/esp-education/
https://www.zacks.com/education/screening-education
https://www.zacks.com/education/screening-education
https://www.zacks.com/reviews
https://www.zacks.com/reviews
https://www.zacks.com/start-here
https://www.zacks.com/start-here
https://www.zacks.com/ultimate/?adid=TOP_ONLINE_NAV
https://www.zacks.com/ultimate/?adid=TOP_ONLINE_NAV
https://www.zacks.com/investorcollection/
https://www.zacks.com/investorcollection/
https://www.zacks.com/premium.php
https://www.zacks.com/premium.php
https://www.zacks.com/etfinvestor/
https://www.zacks.com/etfinvestor/
https://www.zacks.com/homerun/?adid=TOP_ONLINE_NAV
https://www.zacks.com/homerun/?adid=TOP_ONLINE_NAV
https://www.zacks.com/incomeinvestor/
https://www.zacks.com/incomeinvestor/
https://www.zacks.com/stocksunder10/
https://www.zacks.com/stocksunder10/
https://www.zacks.com/valueinvestor/?adid=TOP_ONLINE_NAV
https://www.zacks.com/valueinvestor/?adid=TOP_ONLINE_NAV
https://www.zacks.com/top-10-stocks.php
https://www.zacks.com/top-10-stocks.php
https://www.zacks.com/registration/zmt/welcome/eoffer/33e3/?adid=TOP_ONLINE_NAV
https://www.zacks.com/registration/zmt/welcome/eoffer/33e3/?adid=TOP_ONLINE_NAV
https://www.zacks.com/registration/rw/welcome/eoffer/3dd7/?adid=TOP_ONLINE_NAV
https://www.zacks.com/registration/rw/welcome/eoffer/3dd7/?adid=TOP_ONLINE_NAV
https://www.zacks.com/confidential/?adid=TOP_ONLINE_NAV
https://www.zacks.com/confidential/?adid=TOP_ONLINE_NAV
https://www.zacks.com/
https://www.zacks.com/
https://www.zacks.com/registration_info.php
https://www.zacks.com/registration_info.php

ADI: Analog Devices - Detailed Earnings Estimates - Zacks.com

Workpaper 24
Page 49 of 293

Trading Services

Entar Sumhnl Q

EPS Estimates

Earnings Date

9

Current Quarter
EPS Last Quarter
Last EPS Surprise
ABR

Earnings ESP

errent Year
Next Year
EPS (TTM)
P/E (F1)

% EPS Growth Estimates

Current Qtr (07/2024)

Next Qtr (10/2024)

Current Year (10/2024)

Next Year (10/2025)

Past 5 Years

Next 5 Years

PE

PEG Ratio

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript

"BMOg/21/24

1.50
1.40
1.11%
1.58

0.00%

6.24
8.03
7.63
35.99

*BMO = Before Market Open  *AMC = After Market Close

ADI IND S&P
-39.76 244.20 11.23
-20.40 150.42 20.57
-38.16 -17.50 15.67
28.69 35.60 11.34
13.70 12.20 8.10
9.50 11.20 NA
35.99 -87.30 22.01

3.79 -7.79 NA

A Better trading starts here.
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Research for ADI

Q’rice and EPS Surprise Chart
1 Month 3 Months 6 Months YTD 1 Year

1 Month 3 Months 6 Months YTD 1Year

interactive Chart | Fundamental Chart

Sales Estimates

Current Qtr Next Qtr Current Year Next Year
(7/2024) (10/2024) (10/2024) (10/2025)
Zacks Consensus Estimate 2.27B 2.36B 9.31B 10.50B
# of Estimates 10 10 10 9
High Estimate 2.30B 2.43B 9.40B 11.13B
Low Estimate 2.27B 2.28B 9.23B 10.02B
Year ago Sales 3.08B 2.72B 12.31B 9.31B
Year over Year Growth Est. -26.09% -12.94% -24.34% 12.75%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(7/2024) (10/2024) (10/2024) (10/2025)
Zacks Consensus Estimate 1.50 1.60 6.24 8.03
# of Estimates 11 9 13 11
Most Recent Consensus 1.46 1.52 6.1 7.31
High Estimate 1.54 1.70 6.37 9.57
Low Estimate 1.46 1.52 6.11 713
Year ago EPS 2.49 2.01 10.09 6.24
Year over Year Growth Est. -39.76% -20.40% -38.16% 28.75%

Agreement - Estimate Revisions

D Current Qtr Next Qtr Current Year Next Year

(7/2024) (10/2024) (10/2024) (10/2025)
Up Last 7 Days 0 0 0 0
Up Last 30 Days 0 0 0 0
Up Last 60 Days 1 1 1 1
Down Last 7 Days 0 0 0 0
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Down Last 30 Days 0 0 0 0

Down Last 60 Days 0 0 0 0

Magnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year
(7/2024) (10/2024) (10/2024) (10/2025)
Current 1.50 1.60 6.24 8.03
7 Days Ago 1.50 1.60 6.24 8.03
30 Days Ago 1.50 1.60 6.24 8.03
60 Days Ago 1.49 1.60 6.22 8.00
90 Days Ago 1.35 1.51 5.86 7.61
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(7/2024) (10/2024) (10/2024) (10/2025)
Most Accurate Estimate 1.50 1.60 6.24 8.03
Zacks Consensus Estimate 1.50 1.60 6.24 8.03
Earni ESP
amings 0.00% 0.00% 0.00% 0.00%

[

Surprise - Reported Earnings History

D Quarter Ending

(412024)
Reported 1.40
Estimate 1.26
Difference 0.14
Surprise 11.11%

Quarter Ending
(1/2024)

1.73
1.71
0.02

1.17%

Quarter Ending
(10/2023)

2.01
2.01
0.00

0.00%

Quarter Ending
(7/2023)

2.49
2.53
-0.04

-1.58%

Average Surprise

NA
NA
0.03

2.68%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Trading Services

EPS Estimates

Exp Earnings Date

10/22/24
Current Quarter 1.40
EPS Last Quarter 1.03
Last EPS Surprise -16.26%
ABR 3.00
Earnings ESP 10.87%
Current Year 5.54
Next Year 5.46
EPS (TTM) 5.48
P/E (F1) 11.28
% EPS Growth Estimates ADM IND S&P
Current Qtr (09/2024) -14.11 293.09 11.23
Next Qtr (12/2024) 5.15 -6.67 20.57
Current Year (12/2024) -20.63 11.90 15.67
Next Year (12/2025) -1.44 28.60 11.34
Past 5 Years 17.70 23.30 8.10
Next 5 Years NA 8.80 NA
PE 11.28 17.70 22.01
PEG Ratio NA 2.01 NA

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

A Better trading starts here.
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Drice and EPS Surprise Chart
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Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 21.12B 22.90B 88.71B 90.05B
# of Estimates 4 4 3 4
High Estimate 22.70B 23.66B 91.34B 92.95B
Low Estimate 19.54B 21.65B 86.01B 86.13B
Year ago Sales 21.70B 22.98B 93.94B 88.71B
Year over Year Growth Est. -2.63% -0.33% -5.56% 1.51%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(9/2024) (1212024) (12/2024) (12/2025)
Zacks Consensus Estimate 1.40 1.43 5.54 5.46
# of Estimates 4 4 3 5
Most Recent Consensus NA NA NA 5.48
High Estimate 1.60 1.55 5.87 5.80
Low Estimate 1.25 1.30 5.15 4.90
Year ago EPS 1.63 1.36 6.98 5.54
Year over Year Growth Est. -14.11% 5.15% -20.63% -1.44%
Agreement - Estimate Revisions
D Current Qtr Next Qtr Current Year
(9/2024) (12/2024) (12/2024)
Up Last 7 Days 0 0 0
Up Last 30 Days 1 0 1
Up Last 60 Days 1 0 1
Down Last 7 Days 0 0 0
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Next Year
(12/2025)

0
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Down Last 30 Days 0 1 1 2
Down Last 60 Days 0 1 1 2
Magnitude - Consensus Estimate Trend
D Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Current 1.40 1.43 5.54 5.46
7 Days Ago 1.40 1.43 5.54 5.46
30 Days Ago 1.39 1.45 5.54 5.50
60 Days Ago 1.36 1.44 5.62 5.53
90 Days Ago 1.36 1.42 5.62 5.60
Upside - Most Accurate Estimate Versus Zacks Consensus
D Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Most Accurate Estimate 1.25 1.30 5.38 5.35
Zacks Consensus Estimate 1.40 1.43 5.54 5.46
Earnings ESP -10.87% -9.09% -2.98% -2.02%

D Quarter Ending Quarter Ending Quarter Ending Quarter Ending .
(6/2024) (3/2024) (12/2023) (9/2023) AVEragelSurpiise
Reported 1.03 1.46 1.36 1.63 NA
Estimate 1.23 1.35 1.42 1.50 NA
Difference -0.20 0.11 -0.06 0.13 -0.01
Surprise -16.26% 8.15% -4.23% 8.67% -0.92%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Trading Services

Entar Sumhnl Q

EPS Estimates

Earnings Date

® "AMCg/6/24
I(%rrent Quarter 3.67
EPS Last Quarter 4.78
Last EPS Surprise 23.51%
ABR 1.57
Earnings ESP 2.40%
QJrrent Year 16.01
Next Year 16.80
EPS (TTM) 17.54
P/E (F1) 10.98

*BMO = Before Market Open  *AMC = After Market Close

% EPS Growth Estimates AlZ IND S&P
Current Qtr (06/2024) -5.66 -48.62 11.23
Next Qtr (09/2024) -24.94 -59.12 20.57
Current Year (12/2024) 3.36 11.70 15.67
Next Year (12/2025) 4.93 17.30 11.34
Past 5 Years 20.20 9.00 8.10
Next 5 Years 6.30 12.80 NA
PE 10.98 17.00 22.01
PEG Ratio 1.75 1.33 NA

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

A Better trading starts here.
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Q’rice and EPS Surprise Chart

1 Month 3 Months 6 Months YTD

1 Month 3 Months

Sales Estimates

6 Months

1 Year

YTD 1Year

interactive Chart | Fundamental Chart

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 2.87B 2.90B 11.67B 12.05B
# of Estimates 4 4 4 4
High Estimate 2.92B 2.92B 11.83B 12.37B
Low Estimate 2.85B 2.88B 11.51B 11.68B
Year ago Sales 2.75B 2.79B 11.20B 11.67B
Year over Year Growth Est. 4.41% 3.81% 4.21% 3.23%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 3.67 3.22 16.01 16.80
# of Estimates 5 4 5 5
Most Recent Consensus 3.60 3.12 16.12 15.36
High Estimate 4.02 3.52 16.50 17.40
Low Estimate 3.37 277 15.60 15.36
Year ago EPS 3.89 4.29 15.49 16.01
Year over Year Growth Est. -5.66% -24.94% 3.36% 4.92%
Agreement - Estimate Revisions
D Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Up Last 7 Days 0 0 0 0
Up Last 30 Days 0 1 0 0
Up Last 60 Days 0 2 1 2
Down Last 7 Days 1 1 1 0
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Down Last 30 Days 4 1 4 0

Down Last 60 Days 4 2 3 0

Magnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Current 3.67 3.22 16.01 16.80
7 Days Ago 3.79 3.26 16.07 16.80
30 Days Ago 3.96 3.23 16.20 16.80
60 Days Ago 3.98 3.24 16.21 16.65
90 Days Ago 3.99 3.54 15.67 16.81
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Most Accurate Estimate 3.58 3.32 16.04 17.40
Zacks Consensus Estimate 3.67 3.22 16.01 16.80
Earni ESP
il -2.40% 3.03% 0.16% 3.56%

[

Surprise - Reported Earnings History

Quarter Ending Quarter Ending Quarter Ending Quarter Ending .
(3/2024) (12/2023) (9/2023) (6/2023) AVEIagelSUIpise
Reported 4.78 4.58 4.29 3.89 NA
Estimate 3.87 3.70 2.48 2.60 NA
Difference 0.91 0.88 1.81 1.29 1.22
Surprise 23.51% 23.78% 72.98% 49.62% 42.47%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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At the center of everything we do is a strong commitment to independent research and sharing its profitable discoveries with investors. This
dedication to giving investors a trading advantage led to the creation of our proven Zacks Rank stock-rating system. Since 1988 it has more
than doubled the S&P 500 with an average gain of +24.03% per year. These returns cover a period from January 1, 1988 through July 1,
2024. Zacks Rank stock-rating system returns are computed monthly based on the beginning of the month and end of the month Zacks Rank
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collected, or for certain other reasons have been excluded from these return calculations. Zacks may license the Zacks Mutual Fund rating
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Entar Sumhnl Q

EPS Estimates

Exp Earnings Date

Current Quarter
EPS Last Quarter
Last EPS Surprise
ABR

Earnings ESP

errent Year
Next Year
EPS (TTM)
P/E (F1)

% EPS Growth Estimates

Current Qtr (06/2024)

Next Qtr (09/2024)

Current Year (12/2024)

Next Year (12/2025)

Past 5 Years

Next 5 Years

PE

PEG Ratio

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript

"AMC7/31/24

0.33
5.13
24.82%
1.55

36.50%

13.64
17.40
7.34

12.73

*BMO = Before Market Open  *AMC = After Market Close

ALL IND S&P
107.47 -79.47 11.23
285.19 -83.49 20.57
1,335.79 13.00 15.67
27.57 17.50 11.34
-36.20 10.50 8.10
7.00 11.00 NA
12.73 15.90 22.01

1.82 1.45 NA

A Better trading starts here.
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Q’rice and EPS Surprise Chart

1 Month 3 Months 6 Months YTD

1 Month 3 Months

Sales Estimates

6 Months

YTD

1 Year

1Year

interactive Chart | Fundamental Chart

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 15.55B 15.94B 62.78B 67.05B
# of Estimates 2 2 2 2
High Estimate 15.95B 16.32B 64.34B 69.59B
Low Estimate 15.16B 15.56B 61.23B 64.51B
Year ago Sales 14.13B 14.58B 57.39B 62.78B
Year over Year Growth Est. 10.08% 9.30% 9.39% 6.80%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 0.33 3.12 13.64 17.40
# of Estimates 9 8 10 11
Most Recent Consensus 0.12 4.04 12.90 16.04
High Estimate 0.85 4.04 15.60 19.79
Low Estimate -0.64 2.50 12.60 14.84
Year ago EPS -4.42 0.81 0.95 13.64
Year over Year Growth Est. 107.47% 285.19% 1,335.79% 27.57%
Agreement - Estimate Revisions
D Current Qtr Next Qtr Current Year
(6/2024) (9/2024) (12/2024)
Up Last 7 Days 0 0 0
Up Last 30 Days 4 1 5)
Up Last 60 Days 0 2 0
Down Last 7 Days 0 0 0
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Down Last 30 Days 4 1 4 2
Down Last 60 Days 8 2 10 3
Magnitude - Consensus Estimate Trend
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Current 0.33 3.12 13.64 17.40
7 Days Ago 0.33 3.12 13.64 17.40
30 Days Ago 0.23 3.12 13.37 17.40
60 Days Ago 2.05 3.06 14.99 17.33
90 Days Ago 1.90 2.90 13.91 16.80
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Most Accurate Estimate 0.46 3.15 13.74 17.92
Zacks Consensus Estimate 0.33 3.12 13.64 17.40
Eamnings ESP 36.50% 1.00% 0.78% 2.99%

[

Surprise - Reported Earnings History

Quarter Ending Quarter Ending Quarter Ending Quarter Ending .
(3/2024) (12/2023) (9/2023) (6/2023) AVEIagelSUIpise
Reported 513 5.82 0.81 -4.42 NA
Estimate 4.11 3.87 0.39 -3.83 NA
Difference 1.02 1.95 0.42 -0.59 0.70
Surprise 24.82% 50.39% 107.69% -15.40% 41.88%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Trading Services

Entar Sumhnl Q

EPS Estimates

Exp Earnings Date

10/24/24
I(%rrent Quarter 0.95
EPS Last Quarter 1.06
Last EPS Surprise -0.93%
ABR 2.83
Earnings ESP -0.46%
QJrrent Year 4.07
Next Year 4.37
EPS (TTM) 3.93
P/E (F1) 21.02
% EPS Growth Estimates AOS IND S&P
Current Qtr (09/2024) 5.56 71.43 11.23
Next Qtr (12/2024) 9.28 2.79 20.57
Current Year (12/2024) 6.82 19.00 15.67
Next Year (12/2025) 7.37 16.40 11.34
Past 5 Years 10.20 7.20 8.10
Next 5 Years 9.00 11.90 NA
PE 21.02 18.00 22.01
PEG Ratio 2.34 1.51 NA
Learn More About Estimate Research
See Brokerage Recommendations
See Earnings Report Transcript
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Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)

Zacks Consensus Estimate 963.94M 1.03B 3.99B 4.14B
# of Estimates 5 5 3 5
High Estimate 978.02M 1.04B 4.01B 4.20B
Low Estimate 935.10M 1.03B 3.97B 4.08B
Year ago Sales 937.50M 988.10M 3.85B 3.99B
Year over Year Growth Est. 2.82% 4.66% 3.66% 3.78%
Earnings Estimates

Current Qtr Next Qtr Current Year Next Year

(9/2024) (12/2024) (12/2024) (12/2025)

Zacks Consensus Estimate 0.95 1.06 4.07 4.37
# of Estimates 6 5) 7 7
Most Recent Consensus 0.94 1.06 4.07 4.42
High Estimate 0.98 1.09 4.09 4.42
Low Estimate 0.91 1.04 4.05 4.35
Year ago EPS 0.90 0.97 3.81 4.07
Year over Year Growth Est. 5.56% 9.28% 6.82% 7.48%
Agreement - Estimate Revisions
0 O or2024) (1212024 O 212024)
Up Last 7 Days 0 2 0
Up Last 30 Days 0 3 0
Up Last 60 Days 0 4 1
Down Last 7 Days 2 0 2
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Next Year

(12/2025)
0
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Down Last 30 Days 4 1 3 3
Down Last 60 Days 4 1 3 3
Magnitude - Consensus Estimate Trend
D Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)

Current 0.95 1.06 4.07 4.37
7 Days Ago 0.96 1.05 4.08 4.37
30 Days Ago 0.98 1.05 4.08 4.39
60 Days Ago 0.98 1.05 4.08 4.38
90 Days Ago 0.98 1.04 4.07 4.37
Upside - Most Accurate Estimate Versus Zacks Consensus
D Current Qtr Next Qtr Current Year Next Year

(9/2024) (12/2024) (12/2024) (12/2025)
Most Accurate Estimate 0.94 1.07 4.07 4.38
Zacks Consensus Estimate 0.95 1.06 4.07 4.37
Earnings ESP -0.46% 0.56% 0.11% 0.23%

L1

Surprise - Reported Earnings History

D Quarter Ending Quarter Ending Quarter Ending Quarter Ending :
(6/2024) (3/2024) (12/2023) (9/2023) Average Surprise
Reported 1.06 1.00 0.97 0.90 NA
Estimate 1.07 0.99 0.96 0.79 NA
Difference -0.01 0.01 0.01 0.11 0.03
Surprise -0.93% 1.01% 1.04% 13.92% 3.76%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more ~ Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst
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Trading Services

EPS Estimates

Earnings Date

*BMOg/1/24
Current Quarter 3.04
EPS Last Quarter 2.85
Last EPS Surprise 4.78%
ABR 2.16
Earnings ESP -0.64%
Current Year 12.26
Next Year 13.48
EPS (TTM) 11.80
P/E (F1) 21.56

*BMO = Before Market Open  *AMC = After Market Close

% EPS Growth Estimates APD IND S&P
Current Qtr (06/2024) 2.01 8,513.28 11.23
Next Qtr (09/2024) 11.11 25.41 20.57
Current Year (09/2024) 6.52 3.30 15.67
Next Year (09/2025) 9.95 24.50 11.34
Past 5 Years 9.40 -2.50 8.10
Next 5 Years 7.40 16.20 NA
PE 21.56 19.50 22.01
PEG Ratio 2.92 1.20 NA

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

A Better trading starts here.
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Research for APD

]
Price and EPS Surprise Chart

1 Month 3 Months

6 Months YTD 1Year

Interactive Chart | Fundamental Chart

Sales Estimates

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Zacks Consensus Estimate 3.04B 3.26B 12.28B 13.00B
# of Estimates 5 5) 6 6
High Estimate 3.13B 3.33B 12.53B 13.37B
Low Estimate 2.86B 3.19B 11.97B 12.74B
Year ago Sales 3.03B 3.19B 12.60B 12.28B
Year over Year Growth Est. 0.19% 2.20% -2.54% 5.86%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Zacks Consensus Estimate 3.04 3.50 12.26 13.48
# of Estimates 7 5) 8 8
Most Recent Consensus 3.04 3.54 12.24 13.31
High Estimate 3.06 3.64 12.35 14.27
Low Estimate 3.02 3.35 12.05 13.00
Year ago EPS 2.98 3.15 11.51 12.26
Year over Year Growth Est. 2.01% 11.11% 6.52% 9.96%
Agreement - Estimate Revisions
(|
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Up Last 7 Days 0 0 0 0
Up Last 30 Days 0 0 0 0
Up Last 60 Days 0 0 0 0
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Down Last 7 Days 0 0 0 0
Down Last 30 Days 1 1 3 4
Down Last 60 Days 1 3 3 5
Magnitude - Consensus Estimate Trend
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Current 3.04 3.50 12.26 13.48
7 Days Ago 3.04 3.50 12.26 13.48
30 Days Ago 3.04 3.55 12.30 13.54
60 Days Ago 3.04 3.54 12.30 13.56
90 Days Ago 3.12 3.49 12.31 13.55
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Most Accurate Estimate 3.02 3.44 12.24 13.33
Zacks Consensus Estimate 3.04 3.50 12.26 13.48
Eamings ESP -0.64% 1.70% -0.19% -1.08%

Surprise - Reported Earnings History

(]
Quarter Ending
(3/2024)
Reported 2.85
Estimate 272
Difference 0.13
Surprise 4.78%

Quarter Ending
(12/2023)

2.82
2.99
-0.17

-5.69%

Quarter Ending
(9/2023)

3.15
3.1
0.04

1.29%

Quarter Ending
(6/2023)

2.98
2.91
0.07

2.41%

Average Surprise

NA
NA
0.02

0.70%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Entar Sumhnl Q

EPS Estimates

Exp Earnings Date

9/17/24
I(%rrent Quarter 53.61
EPS Last Quarter 36.69
Last EPS Surprise 2.86%
ABR 1.39
Earnings ESP -3.45%
QJrrent Year 151.37
Next Year 163.56
EPS (TTM) 144.59
P/E (F1) 20.53
% EPS Growth Estimates AZO IND S&P
Current Qtr (08/2024) 15.39 -0.43 11.23
Next Qtr (11/2024) 11.27 4.68 20.57
Current Year (08/2024) 14.36 5.20 15.67
Next Year (08/2025) 8.05 17.10 11.34
Past 5 Years 20.20 0.40 8.10
Next 5 Years 13.20 14.10 NA
PE 20.53 26.10 22.01
PEG Ratio 1.56 1.85 NA
Learn More About Estimate Research
See Brokerage Recommendations
See Earnings Report Transcript
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Current Qtr Next Qtr Current Year Next Year
(8/2024) (11/2024) (8/2024) (8/2025)

Zacks Consensus Estimate 6.20B 4.37B 18.50B 19.04B
# of Estimates 8 6 9 9
High Estimate 6.32B 4.40B 18.60B 19.20B
Low Estimate 5.90B 4.34B 18.18B 18.62B
Year ago Sales 5.69B 4.19B 17.46B 18.50B
Year over Year Growth Est. 9.03% 4.26% 5.97% 2.92%
Earnings Estimates

Current Qtr Next Qtr Current Year Next Year

(8/2024) (11/2024) (812024) (8/2025)

Zacks Consensus Estimate 53.61 36.22 151.37 163.56
# of Estimates 12 7 12 12
Most Recent Consensus 50.74 36.33 148.87 162.44
High Estimate 58.01 37.19 155.58 168.90
Low Estimate 49.52 34.96 147.65 155.99
Year ago EPS 46.46 32.55 132.36 151.37
Year over Year Growth Est. 15.39% 11.27% 14.36% 8.05%
Agreement - Estimate Revisions
0 O ei2024) (1172024) O ar2024)
Up Last 7 Days 0 0 0
Up Last 30 Days 1 1 1
Up Last 60 Days 0 1 0
Down Last 7 Days 0 0 0
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Down Last 30 Days 1 0 1 1
Down Last 60 Days 2 0 2 1
Magnitude - Consensus Estimate Trend
D Current Qtr Next Qtr Current Year Next Year
(8/2024) (11/2024) (8/2024) (8/2025)

Current 53.61 36.22 151.37 163.56
7 Days Ago 53.61 36.22 151.37 163.56
30 Days Ago 53.81 36.16 151.57 163.89
60 Days Ago 54.11 36.19 151.75 163.88
90 Days Ago 55.33 36.96 152.40 167.08
Upside - Most Accurate Estimate Versus Zacks Consensus
D Current Qtr Next Qtr Current Year Next Year

(8/2024) (11/2024) (8/2024) (8/2025)
Most Accurate Estimate 51.76 36.33 149.67 159.22
Zacks Consensus Estimate 53.61 36.22 151.37 163.56
Earnings ESP -3.45% 0.32% 1.12% -2.65%

L1

Surprise - Reported Earnings History

D Quarter Ending Quarter Ending Quarter Ending Quarter Ending :
(5/2024) (2/2024) (11/2023) (8/2023) AveragelSurplise
Reported 36.69 28.89 32.55 46.46 NA
Estimate 35.67 26.08 31.01 44 .51 NA
Difference 1.02 2.81 1.54 1.95 1.83
Surprise 2.86% 10.77% 4.97% 4.38% 5.75%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more ~ Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst
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I(%rrent Quarter 1.51
EPS Last Quarter 1.38
Last EPS Surprise -9.21%
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Earnings ESP 1.53%
QJrrent Year 6.01
Next Year 6.68
EPS (TTM) 5.41
P/E (F1) 23.09
% EPS Growth Estimates BAH IND S&P
Current Qtr (09/2024) 17.05 1.01 11.23
Next Qtr (12/2024) 4.26 -0.41 20.57
Current Year (03/2025) 9.27 21.30 15.67
Next Year (03/2026) 11.15 9.30 11.34
Past 5 Years 15.60 10.10 8.10
Next 5 Years 11.60 11.60 NA
PE 23.09 20.30 22.01
PEG Ratio 1.99 1.75 NA
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Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (3/2025) (3/2026)

Zacks Consensus Estimate 2.96B 2.85B 11.78B 12.58B
# of Estimates 10 10 7 9
High Estimate 2.98B 2.90B 11.99B 12.89B
Low Estimate 2.91B 2.80B 11.60B 12.30B
Year ago Sales 2.67B 2.57B 10.66B 11.78B
Year over Year Growth Est. 10.86% 10.90% 10.53% 6.78%
Earnings Estimates

Current Qtr Next Qtr Current Year Next Year

(9/2024) (12/2024) (3/2025) (3/2026)

Zacks Consensus Estimate 1.51 1.47 6.01 6.68
# of Estimates 1 9 1 10
Most Recent Consensus 1.44 1.45 6.22 6.71
High Estimate 1.63 1.54 6.26 6.85
Low Estimate 1.42 1.43 5.75 6.40
Year ago EPS 1.29 1.41 5.50 6.01
Year over Year Growth Est. 17.05% 4.26% 9.27% 11.17%
Agreement - Estimate Revisions
0 O or2024) (1212024 O a12025)
Up Last 7 Days 1 2 0
Up Last 30 Days 1 3 1
Up Last 60 Days 2 4 2
Down Last 7 Days 6 0 5
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Next Year
(3/2026)
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Down Last 30 Days 6 0 5) 3
Down Last 60 Days 6 0 5 3
Magnitude - Consensus Estimate Trend
D Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (3/2025) (3/2026)
Current 1.51 1.47 6.01 6.68
7 Days Ago 1.56 1.46 6.05 6.71
30 Days Ago 1.56 1.46 6.05 6.70
60 Days Ago 1.55 1.44 5.99 6.61
90 Days Ago 1.50 1.40 5.87 6.37
Upside - Most Accurate Estimate Versus Zacks Consensus
D Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (3/2025) (3/2026)
Most Accurate Estimate 1.48 1.48 6.02 6.67
Zacks Consensus Estimate 1.51 1.47 6.01 6.68
Earnings ESP -1.53% 0.46% 0.04% -0.18%
Surprise - Reported Earnings History
D Quarter Ending Quarter Ending Quarter Ending Quarter Ending :
(6/2024) (3/2024) (12/2023) (9/2023) Average Surprise
Reported 1.38 1.33 1.41 1.29 NA
Estimate 1.52 1.22 1.13 1.31 NA
Difference -0.14 0.11 0.28 -0.02 0.06
Surprise -9.21% 9.02% 24.78% -1.53% 5.77%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Trading Services

EPS Estimates

Exp Earnings Date

9/4/24
Current Quarter 0.46
EPS Last Quarter 0.56
Last EPS Surprise 33.33%
ABR 2.69
Earnings ESP 0.00%
Current Year 1.85
Next Year 1.95
EPS (TTM) 2.14
P/E (F1) 24.08
% EPS Growth Estimates BF.B IND S&P
Current Qtr (07/2024) -4.17 -13.97 11.23
Next Qtr (10/2024) 4.00 6.23 20.57
Current Year (04/2025) -13.55 6.40 15.67
Next Year (04/2026) 5.41 14.80 11.34
Past 5 Years 5.40 1.50 8.10
Next 5 Years NA 10.40 NA
PE 24.08 15.10 22.01
PEG Ratio NA 1.45 NA
Learn More About Estimate Research
See Brokerage Recommendations
See Earnings Report Transcript
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Research for BF.B

]
Price and EPS Surprise Chart

1 Month 3 Months 6 Months YTD 1Year

Interactive Chart | Fundamental Chart

Sales Estimates

Current Qtr Next Qtr Current Year Next Year
(7/2024) (10/2024) (4/2025) (4/2026)
Zacks Consensus Estimate 988.83M 1.11B 4.21B 4.43B
# of Estimates 6 6 6 4
High Estimate 1.06B 1.13B 4.38B 4.64B
Low Estimate 938.59M 1.08B 4.07B 4.32B
Year ago Sales 1.04B 1.11B 4.18B 4.21B
Year over Year Growth Est. -4.74% -0.18% 0.66% 5.36%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(712024) (10/2024) (4/2025) (412026)
Zacks Consensus Estimate 0.46 0.52 1.85 1.95
# of Estimates 7 6 7 4
Most Recent Consensus 0.46 0.52 1.85 1.96
High Estimate 0.50 0.54 1.98 1.97
Low Estimate 0.43 0.51 1.77 1.92
Year ago EPS 0.48 0.50 2.14 1.85
Year over Year Growth Est. -4.17% 4.00% -13.55% 5.58%

Agreement - Estimate Revisions

L]
Current Qtr Next Qtr Current Year Next Year
(7/2024) (10/2024) (4/2025) (412026)
Up Last 7 Days 0 0 0 0
Up Last 30 Days 0 0 0 0
Up Last 60 Days 0 0 0 0
Down Last 7 Days 0 0 0 0
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Down Last 30 Days 0 0 0 0

Down Last 60 Days 6 4 7 4

Magnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year
(7/2024) (10/2024) (4/2025) (4/2026)
Current 0.46 0.52 1.85 1.95
7 Days Ago 0.46 0.52 1.85 1.95
30 Days Ago 0.46 0.52 1.85 1.96
60 Days Ago 0.49 0.54 1.98 2.13
90 Days Ago 0.50 0.54 1.99 213
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(7/2024) (10/2024) (4/2025) (4/2026)
Most Accurate Estimate 0.46 0.52 1.85 1.95
Zacks Consensus Estimate 0.46 0.52 1.85 1.95
Earnings ESP 0.00% 0.00% 0.00% 0.00%

Surprise - Reported Earnings History

(]
Quarter Ending
(4/2024)
Reported 0.56
Estimate 0.42
Difference 0.14
Surprise 33.33%

Quarter Ending
(1/2024)

0.60
0.56
0.04

7.14%

Quarter Ending
(10/2023)

0.50
0.50
0.00

0.00%

Quarter Ending
(7/2023)

0.48
0.52
-0.04

-7.69%

Average Surprise

NA
NA
0.04

8.20%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Trading Services

EPS Estimates

Exp Earnings Date

D 9/3/24
Current Quarter 1.1
EPS Last Quarter 1.09
Last EPS Surprise 6.86%
ABR 1.00
Earnings ESP 0.00%
[

Current Year 413
Next Year 4.35
EPS (TTM) 4.06
P/E (F1) 17.42
% EPS Growth Estimates BRC IND S&P
Current Qtr (07/2024) 6.73 15.11 11.23
Next Qtr (10/2024) NA 24.75 20.57
Current Year (07/2024) 13.46 18.90 15.67
Next Year (07/2025) 5.33 20.20 9.31
Past 5 Years 11.70 15.70 8.10
Next 5 Years 7.70 13.40 NA
PE 17.42 23.60 22.12
PEG Ratio 2.26 1.76 NA

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

A Better trading starts here.
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Research for BRC

Price and EPS Surprise Chart
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Current Qtr Next Qtr Current Year Next Year
(7/2024) (10/2024) (7/2024) (7/2025)
Zacks Consensus Estimate NA NA NA NA
# of Estimates NA NA NA NA
High Estimate NA NA NA NA
Low Estimate NA NA NA NA
Year ago Sales 345.93M 331.98M 1.33B NA
Year over Year Growth Est. NA NA NA NA
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(712024) (10/2024) (7/2024) (7/2025)
Zacks Consensus Estimate 1.1 NA 4.13 4.35
# of Estimates 1 NA 1 1
Most Recent Consensus NA NA NA NA
High Estimate 1.1 NA 413 4.35
Low Estimate 1.1 NA 413 4.35
Year ago EPS 1.04 1.00 3.64 4.13
Year over Year Growth Est. 6.73% NA 13.46% 5.33%
Agreement - Estimate Revisions
[
Current Qtr Next Qtr Current Year
(7/2024) (10/2024) (7/2024)
Up Last 7 Days 0 NA 0
Up Last 30 Days 0 NA 0
Up Last 60 Days 0 NA 0
Down Last 7 Days 0 NA 0

https://www.zacks.com/...ates?icid=quote-stock overview-quote nav_tracking-zcom-left subnav_quote navbar-detailed earning_estimates[7/31/2024 9:04:38 AM]

Next Year
(7/2025)

0

0
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Down Last 30 Days 0 NA 0 0
Down Last 60 Days 0 NA 0 0
Magnitude - Consensus Estimate Trend
Current Qtr Next Qtr Current Year Next Year
(7/12024) (10/2024) (712024) (7/12025)
Current 1.1 NA 413 4.35
7 Days Ago 1.11 NA 413 4.35
30 Days Ago 1.1 NA 4.13 4.35
60 Days Ago 1.1 NA 413 4.35
90 Days Ago NA NA 4.00 4.25
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(7/2024) (10/2024) (7/2024) (7/2025)
Most Accurate Estimate 1.1 NA 413 4.35
Zacks Consensus Estimate 1.1 NA 413 4.35
Earnings ESP 0.00% NA 0.00% 0.00%

Surprise - Reported Earnings History

(]
Quarter Ending
(4/2024)
Reported 1.09
Estimate 1.02
Difference 0.07
Surprise 6.86%

Quarter Ending
(1/2024)

0.93
0.92
0.01

1.09%

Quarter Ending
(10/2023)

1.00
0.97
0.03

3.09%

Quarter Ending
(7/2023)

1.04
0.90
0.14

15.56%

Average Surprise

NA
NA
0.06

6.65%

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Trading Services

EPS Estimates

Earnings Date

D "AMC8/7/24
Current Quarter 5.90
EPS Last Quarter 5.74
Last EPS Surprise 3.99%
ABR 1.42

Earnings ESP

2.18%
Current Year 20.34
Next Year 23.01
EPS (TTM) 19.76
P/E (F1) 19.63

*BMO = Before Market Open  *AMC = After Market Close

% EPS Growth Estimates CACI IND S&P
Current Qtr (06/2024) 11.32 122.97 11.23
Next Qtr (09/2024) 19.72 -23.42 20.57
Current Year (06/2024) 8.02 9.60 NA
Next Year (06/2025) 13.13 18.30 NA
Past 5 Years 17.70 13.60 8.10
Next 5 Years 10.40 13.90 NA
PE 19.63 27.70 NA
PEG Ratio 1.90 1.99 NA

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

A Better trading starts here.
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[}search for CACI

Price and FPS Surnrice Chart

1 Month 3 Months 6 Months 1Year

1 Month 3 Months 6 Months YTD 1 Year

Interactive Chart | Fundamental Chart

Sales Estimates

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (6/2024) (6/2025)
Zacks Consensus Estimate 1.92B 1.89B 7.54B 7.84B
# of Estimates 7 5) 7 7
High Estimate 1.94B 1.93B 7.56B 7.94B
Low Estimate 1.88B 1.85B 7.50B 7.65B
Year ago Sales 1.70B 1.85B 6.70B 7.54B
Year over Year Growth Est. 12.82% 2.24% 12.54% 3.95%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (6/2024) (6/2025)
Zacks Consensus Estimate 5.90 5.22 20.34 23.01
# of Estimates 9 5) 9 9
Most Recent Consensus 5.68 5.16 20.13 23.91
High Estimate 6.11 5.32 20.55 23.91
Low Estimate 5.68 5.01 20.13 22.53
Year ago EPS 5.30 4.36 18.83 20.34
Year over Year Growth Est. 11.32% 19.72% 8.02% 13.12%
[[greement - Estimate Revisions
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (6/2024) (6/2025)
Up Last 7 Days 0 0 0 0
Up Last 30 Days 3 1 1 2
Up Last 60 Days 3 1 1 3
Down Last 7 Days 0 0 0 0
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Down Last 30 Days 1 0 1 0

Down Last 60 Days 2 0 2 0

Hagnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (6/2024) (6/2025)
Current 5.90 5.22 20.34 23.01
7 Days Ago 5.90 5.22 20.34 23.01
30 Days Ago 5.90 5.17 20.32 22.93
60 Days Ago 5.93 5.17 20.35 22.88
90 Days Ago 5.91 5.18 20.32 22.79
IElpside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (6/2024) (6/2025)
Most Accurate Estimate 6.03 5.30 20.48 23.19
Zacks Consensus Estimate 5.90 5.22 20.34 23.01
i ESP
(e 2.18% 157% 0.64% 0.77%

IElurprise - Reported Earnings History

Quarter Ending

(3/2024)
Reported 5.74
Estimate 5.52
Difference 0.22
Surprise 3.99%

Quarter Ending
(12/2023)

4.36
4.50
-0.14

-3.11%

Quarter Ending
(9/2023)

4.36
4.52
-0.16

-3.54%

Quarter Ending
(6/2023)

5.30
4.85
0.45

9.28%

Average Surprise

NA
NA
0.09

1.66%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more

https://www.zacks.com/...ates?icid=quote-stock overview-quote nav_tracking-zcom-left subnav_quote navbar-detailed earning estimates[7/31/2024 9:06:41 AM]


https://www.zacks.com/stock/chart/CACI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CACI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CACI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CACI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CACI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CACI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CACI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CACI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CACI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CACI/price-consensus-eps-surprise-chart
https://www.zacks.com/registration/premium/login/?continue_to=/stock/quote/CACI/detailed-estimates?adid=zp_quote_detailedest_est&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-learn_more
https://www.zacks.com/registration/premium/login/?continue_to=/stock/quote/CACI/detailed-estimates?adid=zp_quote_detailedest_est&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-learn_more
https://www.zacks.com/registration/premium/login/?continue_to=/stock/quote/CACI/detailed-estimates?adid=zp_quote_detailedest_est&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-learn_more
https://www.zacks.com/registration/premium/login/?continue_to=/stock/quote/CACI/detailed-estimates?adid=zp_quote_detailedest_est&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-learn_more

Workpaper 24
Page 102 of 293

CACI: CACI International - Detailed Earnings Estimates - Zacks.com

Quick Links

ACCREDITED

BUSINESS
BBB

This page has not been authorized, sponsored, or otherwise approved or endorsed by the companies represented herein. Each of the
company logos represented herein are trademarks of Microsoft Corporation; Dow Jones & Company; Nasdagq, Inc.; Forbes Media, LLC;
Investor's Business Daily, Inc.; and Morningstar, Inc.

Copyright 2024 Zacks Investment Research | 10 S Riverside Plaza Suite #1600 | Chicago, IL 60606

At the center of everything we do is a strong commitment to independent research and sharing its profitable discoveries with investors. This
dedication to giving investors a trading advantage led to the creation of our proven Zacks Rank stock-rating system. Since 1988 it has more
than doubled the S&P 500 with an average gain of +24.03% per year. These returns cover a period from January 1, 1988 through July 1,
2024. Zacks Rank stock-rating system returns are computed monthly based on the beginning of the month and end of the month Zacks Rank
stock prices plus any dividends received during that particular month. A simple, equally-weighted average return of all Zacks Rank stocks is
calculated to determine the monthly return. The monthly returns are then compounded to arrive at the annual return. Only Zacks Rank stocks
included in Zacks hypothetical portfolios at the beginning of each month are included in the return calculations. Zacks Ranks stocks can, and
often do, change throughout the month. Certain Zacks Rank stocks for which no month-end price was available, pricing information was not
collected, or for certain other reasons have been excluded from these return calculations. Zacks may license the Zacks Mutual Fund rating
provided herein to third parties, including but not limited to the issuer.

Visit Performance Disclosure for information about the performance numbers displayed above.
Visit www.zacksdata.com to get our data and content for your mobile app or website.

Real time prices by BATS. Delayed quotes by Sungard.

NYSE and AMEX data is at least 20 minutes delayed. NASDAQ data is at least 15 minutes delayed.

This site is protected by reCAPTCHA and the Google Privacy Policy, DMCA Policy and Terms of Service apply.

https://www.zacks.com/...ates?icid=quote-stock_overview-quote_nav_tracking-zcom-left subnav_quote_navbar-detailed_earning_estimates[7/31/2024 9:06:41 AM]


https://allyant.com/
https://allyant.com/
https://www.bbb.org/chicago/business-reviews/financial-services/zacks-investment-research-inc-in-chicago-il-86000393/#sealclick
https://www.bbb.org/chicago/business-reviews/financial-services/zacks-investment-research-inc-in-chicago-il-86000393/#sealclick
https://www.zacks.com/performance_disclosure
https://www.zacks.com/performance_disclosure
http://www.zacksdata.com/
http://www.zacksdata.com/
https://www.zacks.com/privacy
https://www.zacks.com/privacy
https://www.zacks.com/dmca.php
https://www.zacks.com/dmca.php
https://www.zacks.com/terms_of_service
https://www.zacks.com/terms_of_service

Workpaper 24
Page 103 of 293

CASY: Casey's General Stores - Detailed Earnings Estimates - Zacks.com

Quote or Search I:I

Stocks Under $10
Value Investor

| _

1UNY 1V 9wuns

Other Services

Method For Trading

Research Wizard

Zacks Confidential

https://www.zacks.com/...ates?icid=quote-stock overview-quote nav_tracking-zcom-left subnav_quote navbar-detailed earning_estimates[7/31/2024 9:07:43 AM]


https://www.zacks.com/stock/quote/CASY
https://www.zacks.com/stock/quote/CASY
https://www.zacks.com/stocks/industry-rank/industry/retail-convenience-stores-157
https://www.zacks.com/stocks/industry-rank/industry/retail-convenience-stores-157
https://www.zacks.com/stocks/buy-list?adid=ZP_quote_ribbon_1list&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-1_rank
https://www.zacks.com/stocks/buy-list?adid=ZP_quote_ribbon_1list&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-1_rank
https://www.zacks.com/stocks/buy-list?adid=ZP_quote_ribbon_1list&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-1_rank
https://www.zacks.com/stocks/buy-list?adid=ZP_quote_ribbon_1list&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-1_rank
https://www.zacks.com/stocks/buy-list/?icid=zpiq-qr-zr
https://www.zacks.com/stocks/buy-list/?icid=zpiq-qr-zr
https://www.zacks.com/stock/research/CASY/stock-style-scores/?icid=zpiq-qr-ss
https://www.zacks.com/stock/research/CASY/stock-style-scores/?icid=zpiq-qr-ss
https://www.zacks.com/stocks/industry-rank/industry/retail-convenience-stores-157
https://www.zacks.com/stocks/industry-rank/industry/retail-convenience-stores-157
https://www.zacks.com/stocks/industry-rank/industry/retail-convenience-stores-157
https://www.zacks.com/stocks/industry-rank/industry/retail-convenience-stores-157
https://www.zacks.com/stocks/buy-list?adid=ZP_quote_ribbon_1list&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-1_rank
https://www.zacks.com/stocks/buy-list?adid=ZP_quote_ribbon_1list&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-1_rank
https://www.zacks.com/stock/quote/CASY
https://www.zacks.com/stock/quote/CASY
https://www.zacks.com/stock/quote/CASY/detailed-earning-estimates?icid=quote-stock_overview-quote_nav_tracking-zcom-left_subnav_quote_navbar-detailed_earning_estimates/
https://www.zacks.com/stock/quote/CASY/detailed-earning-estimates?icid=quote-stock_overview-quote_nav_tracking-zcom-left_subnav_quote_navbar-detailed_earning_estimates/
https://www.zacks.com/stock/quote/CASY/detailed-earning-estimates?icid=quote-stock_overview-quote_nav_tracking-zcom-left_subnav_quote_navbar-detailed_earning_estimates/
https://www.zacks.com/stock/quote/CASY/detailed-earning-estimates?icid=quote-stock_overview-quote_nav_tracking-zcom-left_subnav_quote_navbar-detailed_earning_estimates/
https://www.zacks.com/
https://www.zacks.com/
https://www.zacks.com/cryptocurrency
https://www.zacks.com/cryptocurrency
https://www.zacks.com/financial-videos/index.php
https://www.zacks.com/financial-videos/index.php
https://www.zacks.com/podcasts/
https://www.zacks.com/podcasts/
https://www.zacks.com/
https://www.zacks.com/
https://www.zacks.com/stocks.php
https://www.zacks.com/stocks.php
https://www.zacks.com/stocks/buy-list/?adid=zp_topnav_1list
https://www.zacks.com/stocks/buy-list/?adid=zp_topnav_1list
https://www.zacks.com/stocks/zacks-rank
https://www.zacks.com/stocks/zacks-rank
https://www.zacks.com/stocks/industry-rank/industries/
https://www.zacks.com/stocks/industry-rank/industries/
https://www.zacks.com/stocks/industry-rank/sectors/
https://www.zacks.com/stocks/industry-rank/sectors/
https://www.zacks.com/stocks/equity-research
https://www.zacks.com/stocks/equity-research
https://www.zacks.com/stock-market-today
https://www.zacks.com/stock-market-today
https://www.zacks.com/funds/
https://www.zacks.com/funds/
https://www.zacks.com/funds/mutual-funds
https://www.zacks.com/funds/mutual-funds
https://www.zacks.com/funds/etfs
https://www.zacks.com/funds/etfs
https://www.zacks.com/screening/mutual-fund-screener
https://www.zacks.com/screening/mutual-fund-screener
https://www.zacks.com/screening/etf-screener
https://www.zacks.com/screening/etf-screener
https://www.zacks.com/funds/top-etfs
https://www.zacks.com/funds/top-etfs
https://www.zacks.com/earnings
https://www.zacks.com/earnings
https://www.zacks.com/earnings/earnings-calendar
https://www.zacks.com/earnings/earnings-calendar
https://www.zacks.com/earnings/earnings-reports
https://www.zacks.com/earnings/earnings-reports
https://www.zacks.com/earnings/earnings-surprise-predictions/
https://www.zacks.com/earnings/earnings-surprise-predictions/
https://www.zacks.com/premium/esp-buy?adid=zp_topnav_espfilter
https://www.zacks.com/premium/esp-buy?adid=zp_topnav_espfilter
https://www.zacks.com/screening
https://www.zacks.com/screening
https://www.zacks.com/screening/stock-screener
https://www.zacks.com/screening/stock-screener
https://www.zacks.com/screening/mutual-fund-screener
https://www.zacks.com/screening/mutual-fund-screener
https://www.zacks.com/screening/etf-screener
https://www.zacks.com/screening/etf-screener
https://www.zacks.com/screening/premium-screens
https://www.zacks.com/screening/premium-screens
https://www.zacks.com/screening/basic-screens/
https://www.zacks.com/screening/basic-screens/
https://www.zacks.com/screening/thematic-screens/
https://www.zacks.com/screening/thematic-screens/
https://www.zacks.com/researchwizard/index.php?site=screen
https://www.zacks.com/researchwizard/index.php?site=screen
https://www.zacks.com/finance/
https://www.zacks.com/finance/
https://www.zacks.com/personal-finance/583/Money-Management
https://www.zacks.com/personal-finance/583/Money-Management
https://www.zacks.com/personal-finance/585/Retirement-Planning
https://www.zacks.com/personal-finance/585/Retirement-Planning
https://www.zacks.com/personal-finance/586/Tax-Information
https://www.zacks.com/personal-finance/586/Tax-Information
https://www.zacks.com/portfolios/my-stock-portfolio/
https://www.zacks.com/portfolios/my-stock-portfolio/
https://www.zacks.com/portfolios/my-stock-portfolio?mode=create-new-portfolio
https://www.zacks.com/portfolios/my-stock-portfolio?mode=create-new-portfolio
https://www.zacks.com/education/stock-education
https://www.zacks.com/education/stock-education
https://www.zacks.com/style-scores-education/
https://www.zacks.com/style-scores-education/
https://www.zacks.com/education/mutual-fund-education
https://www.zacks.com/education/mutual-fund-education
https://www.zacks.com/education/esp-education/
https://www.zacks.com/education/esp-education/
https://www.zacks.com/education/screening-education
https://www.zacks.com/education/screening-education
https://www.zacks.com/reviews
https://www.zacks.com/reviews
https://www.zacks.com/start-here
https://www.zacks.com/start-here
https://www.zacks.com/ultimate/?adid=TOP_ONLINE_NAV
https://www.zacks.com/ultimate/?adid=TOP_ONLINE_NAV
https://www.zacks.com/investorcollection/
https://www.zacks.com/investorcollection/
https://www.zacks.com/premium.php
https://www.zacks.com/premium.php
https://www.zacks.com/etfinvestor/
https://www.zacks.com/etfinvestor/
https://www.zacks.com/homerun/?adid=TOP_ONLINE_NAV
https://www.zacks.com/homerun/?adid=TOP_ONLINE_NAV
https://www.zacks.com/incomeinvestor/
https://www.zacks.com/incomeinvestor/
https://www.zacks.com/stocksunder10/
https://www.zacks.com/stocksunder10/
https://www.zacks.com/valueinvestor/?adid=TOP_ONLINE_NAV
https://www.zacks.com/valueinvestor/?adid=TOP_ONLINE_NAV
https://www.zacks.com/top-10-stocks.php
https://www.zacks.com/top-10-stocks.php
https://www.zacks.com/registration/zmt/welcome/eoffer/33e3/?adid=TOP_ONLINE_NAV
https://www.zacks.com/registration/zmt/welcome/eoffer/33e3/?adid=TOP_ONLINE_NAV
https://www.zacks.com/registration/rw/welcome/eoffer/3dd7/?adid=TOP_ONLINE_NAV
https://www.zacks.com/registration/rw/welcome/eoffer/3dd7/?adid=TOP_ONLINE_NAV
https://www.zacks.com/confidential/?adid=TOP_ONLINE_NAV
https://www.zacks.com/confidential/?adid=TOP_ONLINE_NAV
https://www.zacks.com/
https://www.zacks.com/
https://www.zacks.com/registration_info.php
https://www.zacks.com/registration_info.php

Workpaper 24
Page 104 of 293

CASY: Casey's General Stores - Detailed Earnings Estimates - Zacks.com

Trading Services

Crier SyImpol el

EPS Estimates

[_lp Earnings Date

9/9/24
Current Quarter 4.55
EPS Last Quarter 2.34
Last EPS Surprise 37.65%
ABR 1.91
[Jrnings ESP -1.69%
Current Year 14.12
Next Year 15.63
EPS (TTM) 13.43
P/E (F1) 27.45
% EPS Growth Estimates CASY IND S&P
Current Qtr (07/2024) 0.66 -7.21 11.23
Next Qtr (10/2024) 4.25 62.77 20.57
Current Year (04/2025) 5.14 5.10 15.67
Next Year (04/2026) 10.69 10.70 11.34
Past 5 Years 19.40 19.40 8.10
Next 5 Years 9.80 9.80 NA
PE 27.45 27.40 22.01
PEG Ratio 2.82 2.80 NA

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

A Better trading starts here.
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Interactive Chart | Fundamental Chart
Sales Estimates
Current Qtr Next Qtr Current Year Next Year
(712024) (10/2024) (4/2025) (4/2026)
Zacks Consensus Estimate 4.09B 4.10B 15.64B 16.57B
# of Estimates 4 5 3 4
High Estimate 4.20B 4.38B 16.13B 17.34B
Low Estimate 4.03B 3.93B 15.34B 15.97B
Year ago Sales 3.87B 4.06B 14.86B 15.64B
Year over Year Growth Est. 5.76% 0.98% 5.22% 5.94%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(7/2024) (10/2024) (412025) (4/2026)
Zacks Consensus Estimate 4.55 4.42 14.12 15.63
# of Estimates 5 5 4 4
Most Recent Consensus 4.52 4.38 14.15 15.36
High Estimate 4.75 4.80 14.35 16.07
Low Estimate 4.47 4.21 13.80 15.35
Year ago EPS 4.52 4.24 13.43 14.12
Year over Year Growth Est. 0.66% 4.25% 5.14% 10.69%
ﬁgreement - Estimate Revisions
Current Qtr Next Qtr Current Year Next Year
(7/2024) (10/2024) (4/2025) (4/2026)
Up Last 7 Days 0 0 0 0
Up Last 30 Days 0 0 0 0
Up Last 60 Days 1 3 3 2
Down Last 7 Days 1 1 0 0
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Down Last 30 Days 1 1 0 0

Down Last 60 Days 3 1 0 1

Magnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year
(7/2024) (10/2024) (4/2025) (4/2026)
Current 4.55 4.42 14.12 15.63
7 Days Ago 4.60 4.44 14.12 15.63
30 Days Ago 4.60 4.44 14.12 15.63
60 Days Ago 4.68 4.37 13.96 15.52
90 Days Ago 4.69 4.38 14.00 15.57
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(7/2024) (10/2024) (4/2025) (4/2026)
Most Accurate Estimate 4.47 4.80 14.12 15.35
Zacks Consensus Estimate 4.55 4.42 14.12 15.63
Earni ESP
gings ES -1.69% 8.55% 0.00% -1.79%

Surprise - Reported Earnings History

(]
Quarter Ending
(4/2024)
Reported 2.34
Estimate 1.70
Difference 0.64
Surprise 37.65%

Quarter Ending
(1/2024)

2.33
2.20
0.13

5.91%

Quarter Ending
(10/2023)

4.24
3.74
0.50

13.37%

Quarter Ending
(7/2023)

4.52
3.36
1.16

34.52%

Average Surprise

NA
NA
0.61

22.86%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Trading Services

EPS Estimates

Exp Earnings Date

Current Quarter
EPS Last Quarter
Last EPS Surprise
ABR

Earnings ESP

Current Year
Next Year
EPS (TTM)
P/E (F1)

% EPS Growth Estimates

Current Qtr (06/2024)

Next Qtr (09/2024)

Current Year (03/2025)

Next Year (03/2026)

Past 5 Years

Next 5 Years

PE

PEG Ratio

Learn More About Estimate Research

See Brokerage Recommendations

See Earnings Report Transcript

"BMO7/31/24

2.19
2.04
9.68%
2.00

0.00%

8.22
9.40
7.01
36.48

*BMO = Before Market Open  *AMC = After Market Close

CSwi IND S&P
11.17 172.44 11.23
12.44 -14.14 20.57
17.26 19.90 15.67
14.36 21.40 11.34
20.70 4.00 8.10
15.00 15.10 NA
36.48 16.50 22.01

2.43 1.09 NA

A Better trading starts here.
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[}search for CSWI

Price and FPS Surnrice Chart

1 Month 3 Months 6 Months 1Year

1 Month 3 Months 6 Months YTD 1 Year

Interactive Chart | Fundamental Chart

Sales Estimates

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (3/2025) (3/2026)
Zacks Consensus Estimate 215.40M 215.80M 841.10M 888.15M
# of Estimates 2 2 2 2
High Estimate 215.80M 216.60M 843.00M 889.00M
Low Estimate 215.00M 215.00M 839.20M 887.30M
Year ago Sales 203.36M 203.65M 792.84M 841.10M
Year over Year Growth Est. 5.92% 5.97% 6.09% 5.59%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (3/2025) (3/2026)
Zacks Consensus Estimate 219 217 8.22 9.40
# of Estimates 2 2 2 2
Most Recent Consensus 212 2.15 8.13 9.50
High Estimate 2.25 219 8.30 9.50
Low Estimate 212 2.15 8.13 9.29
Year ago EPS 1.97 1.93 7.01 8.22
Year over Year Growth Est. 11.17% 12.44% 17.26% 14.36%
[[greement - Estimate Revisions
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (3/2025) (3/2026)
Up Last 7 Days 0 0 0 0
Up Last 30 Days 0 0 0 0
Up Last 60 Days 0 0 0 0
Down Last 7 Days 0 0 0 0

https://www.zacks.com/...ates?icid=quote-stock overview-quote nav_tracking-zcom-left subnav_quote navbar-detailed earning estimates[7/31/2024 9:18:00 AM]


https://www.zacks.com/stock/chart/CSWI/interactive
https://www.zacks.com/stock/chart/CSWI/interactive
https://www.zacks.com/stock/chart/CSWI/fundamental/eps-diluted
https://www.zacks.com/stock/chart/CSWI/fundamental/eps-diluted
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/stock/chart/CSWI/price-consensus-eps-surprise-chart
https://www.zacks.com/registration/premium/login/?alert=zrmodule&mode=zrmodule&adid=ZCOM_QUOTERIBBON_TCK&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-snapshot_reports&t=CSWI
https://www.zacks.com/registration/premium/login/?alert=zrmodule&mode=zrmodule&adid=ZCOM_QUOTERIBBON_TCK&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-snapshot_reports&t=CSWI
https://www.zacks.com/registration/premium/login/?alert=zrmodule&mode=zrmodule&adid=ZCOM_QUOTERIBBON_TCK&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-snapshot_reports&t=CSWI
https://www.zacks.com/registration/premium/login/?alert=zrmodule&mode=zrmodule&adid=ZCOM_QUOTERIBBON_TCK&icid=SITE_SECTION-SUB_SECTION-zp_internal-zacks_premium-PLACEMENT-snapshot_reports&t=CSWI

Workpaper 24
Page 111 of 293

CSWI: CSW Industrials - Detailed Earnings Estimates - Zacks.com

Down Last 30 Days 0 0 0 0

Down Last 60 Days 0 0 0 0

Hagnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (3/2025) (3/2026)
Current 2.19 217 8.22 9.40
7 Days Ago 2.19 2.17 8.22 9.40
30 Days Ago 2.19 217 8.22 9.40
60 Days Ago 2.12 2.15 8.13 9.50
90 Days Ago 2.1 217 8.13 9.23
IElpside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (3/2025) (3/2026)
Most Accurate Estimate 2.19 217 8.22 9.40
Zacks Consensus Estimate 219 217 8.22 9.40
i ESP
(e 0.00% 0.00% 0.00% 0.00%

IElurprise - Reported Earnings History

Quarter Ending

(3/2024)
Reported 2.04
Estimate 1.86
Difference 0.18
Surprise 9.68%

Quarter Ending
(12/2023)

1.07
1.17
-0.10

-8.55%

Quarter Ending
(9/2023)

1.93
1.87
0.06

3.21%

Quarter Ending
(6/2023)

1.97
NA
NA

NA

Average Surprise

NA
NA
0.05

1.45%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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7/31/24, 2:41 PM

Current Quarter 1.74 Current Year 2.78
EPS Last Quarter 0.89 Next Year 3.45
Last EPS Surprise 12.66% EPS (TTM) 2.41
ABR 1.61 PIE (F1) 19.96

*BMO = Before Market Open  *AMC = After Market Close

CTVA: Corteva - Detailed Earnings Estimates - Zacks.com

% EPS Growth Estimates CTVA IND S&P
Current Qtr (06/2024) 8.75 293.09 11.23
Next Qtr (09/2024) 39.13 -6.67 20.57
Current Year (12/2024) 3.35 11.90 15.67
Next Year (12/2025) 24.10 28.60 11.34
Past 5 Years NA 23.30 8.10
Next 5 Years 13.30 8.80 NA
PE 19.96 17.70 22.01
PEG Ratio 1.50 2.01 NA
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Current Qtr Next Qtr Current Year Next Year

(6/2024) (9/2024) (12/2024) (12/2025)

Zacks Consensus Estimate 6.10B 2.77B 17.29B 18.09B

# of Estimates 4 4 5 5
High Estimate 6.19B 2.99B 17.58B 18.79B
Low Estimate 6.01B 2.61B 16.91B 17.44B
Year ago Sales 6.05B 2.59B 17.23B 17.29B
Year over Year Growth Est. 0.97% 7.03% 0.35% 4.63%

Earnings Estimates

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 1.74 -0.14 2.78 3.45
# of Estimates 6 5 7 7
Most Recent Consensus NA NA NA 3.56
High Estimate 1.86 -0.03 2.93 3.59
Low Estimate 1.70 -0.24 2.70 3.25
Year ago EPS 1.60 -0.23 2.69 2.78
Year over Year Growth Est. 8.75% 39.13% 3.35% 24.06%
Agreement - Estimate Revisions
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Up Last 7 Days 0 0 0 0
Up Last 30 Days 0 0 0 0
Up Last 60 Days 0 2 0 0
Down Last 7 Days 0 0 0 0
Down Last 30 Days 2 0 2 2
Down Last 60 Days 5 0 4 3

Magnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Current 1.74 -0.14 2.78 3.45
7 Days Ago 1.74 -0.14 2.78 3.45
30 Days Ago 1.77 -0.14 2.80 3.45
60 Days Ago 1.82 -0.15 2.82 3.46
90 Days Ago 1.90 -0.13 2.84 3.47
Upside - Most Accurate Estimate Versus Zacks Consensus (X_
Current Qtr Next Qtr Current Year
(6/2024) (9/2024) (12/2024)
Most Accurate Estimate 1.73 -0.14 2.71
Zacks Consensus Estimate 1.74 -0.14 2.78
Earnings ESP -1.11% 0.00% -2.60%

Surprise - Reported Earnings History

Quarter Ending Quarter Ending Quarter Ending Quarter Ending
(3/2024) (12/2023) (9/2023) (6/2023)

Reported 0.89 0.15 -0.23 1.60
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Quarter Ending Quarter Ending Quarter Ending Quarter Ending .
(3/2024) (12/2023) (9/2023) (6/2023) Average Surprise
Estimate 0.79 0.06 -0.26 1.58 NA
Difference 0.10 0.09 0.03 0.02 0.06
Surprise 12.66% 150.00% 11.54% 1.27% 43.87%
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7131/24, 2:40 PM CWST: Casella Waste Systems - Detailed Earnings Estimates - Zacks.com
Earnings Date "AMC8/1/24  Earnings ESP 0.00%
Current Quarter 0.28 Current Year 0.79
EPS Last Quarter -0.01 Next Year 1.23
Last EPS Surprise 66.67% EPS (TTM) 0.83
ABR 1.56 P/E (F1) 130.73

*BMO = Before Market Open  *AMC = After Market Close

% EPS Growth Estimates CWST IND S&P
Current Qtr (06/2024) -22.22 22.77 11.23
Next Qtr (09/2024) 0.00 -38.35 20.57
Current Year (12/2024) -15.96 19.10 15.67
Next Year (12/2025) 55.70 38.00 11.34
Past 5 Years 5.80 12.90 8.10
Next 5 Years 20.10 12.30 NA
PE 130.73 20.50 22.01
PEG Ratio 6.49 1.67 NA

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

Premium Research for CWST

Zacks Rank W Hold @
Zacks Industry Rank Top 29% (74 out of 251)
Zacks Sector Rank Top 50% (8 out of 16)

Style Scores
D Value | C Growth | B Momentum |DVGM

Earnings ESP 0.00%
Research Report for CWST Snapshot

(4 w = Change in last 30 days)
View All Zacks Rank #1 Strong Buys

More Premium Research » »

Research for CWST
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7131/24, 2:40 PM CWST: Casella Waste Systems - Detailed Earnings Estimates - Zacks.com

Current Qtr Next Qtr Current Year Next Year

(6/2024) (9/2024) (12/2024) (12/2025)

Zacks Consensus Estimate 379.87TM 398.31M 1.50B 1.59B

# of Estimates 3 3 4 4
High Estimate 382.00M 399.02M 1.50B 1.60B
Low Estimate 378.40M 397.90M 1.49B 1.57B
Year ago Sales 289.65M 352.74M 1.26B 1.50B
Year over Year Growth Est. 31.15% 12.92% 18.25% 6.32%

Earnings Estimates

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 0.28 0.35 0.79 1.23
# of Estimates 5 4 5 5
Most Recent Consensus NA NA NA NA
High Estimate 0.30 0.38 0.85 1.39
Low Estimate 0.27 0.33 0.72 1.07
Year ago EPS 0.36 0.35 0.94 0.79
Year over Year Growth Est. -22.22% 0.00% -15.96% 56.89%
Agreement - Estimate Revisions
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Up Last 7 Days 0 0 0 0
Up Last 30 Days 0 0 0 0
Up Last 60 Days 0 0 0 0
Down Last 7 Days 0 0 0 0
Down Last 30 Days 0 0 0 0
Down Last 60 Days 0 0 0 0

Magnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year

(6/2024) (9/2024) (12/2024) (12/2025)

Current 0.28 0.35 0.79 1.23
7 Days Ago 0.28 0.35 0.79 1.23
30 Days Ago 0.28 0.35 0.79 1.23
60 Days Ago 0.28 0.35 0.79 1.23
90 Days Ago 0.29 0.36 0.79 1.21

Upside - Most Accurate Estimate Versus Zacks Consensus

Current Qtr Next Qtr Current Year Mo e (X_
(6/2024) (9/2024) (12/2024)
Most Accurate Estimate 0.28 0.35 0.79
Zacks Consensus Estimate 0.28 0.35 0.79
Earnings ESP 0.00% 0.00% 0.00%

Surprise - Reported Earnings History

Quarter Ending Quarter Ending Quarter Ending Quarter Ending
(3/2024) (12/2023) (9/2023) (6/2023)

Reported -0.01 0.13 0.35 0.36

Aver
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Quarter Ending

Quarter Ending

Quarter Ending

Average Surprise

(3/2024) (12/2023) (9/2023) (6/2023)
Estimate -0.03 0.18 0.32 0.37 NA
Difference 0.02 -0.05 0.03 -0.01 0.00
Surprise 66.67% -27.78% 9.38% -2.70% 11.39%
Quarterly Estimates By Analyst
Zacks Premium Subscription Required Learn more
Annual Estimates By Analyst
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Trading Services

EPS Estimates

Exp Earnings Date

(] 10/22/24
Current Quarter 1.57
EPS Last Quarter 1.72
Last EPS Surprise 9.55%
ABR 1.67
Earnings ESP -0.92%
]
Current Year 7.59
Next Year 8.68
EPS (TTM) 7.75
P/E (F1) 36.25
% EPS Growth Estimates DHR IND S&P
Current Qtr (09/2024) -22.28 260.42 11.23
Next Qtr (12/2024) 14.35 -12.91 20.57
Current Year (12/2024) 0.13 1.20 15.67
Next Year (12/2025) 14.36 18.10 11.34
Past 5 Years 11.80 14.40 8.10
Next 5 Years 8.00 14.50 NA
PE 36.25 31.40 22.01
PEG Ratio 4.53 217 NA
Learn More About Estimate Research
See Brokerage Recommendations
See Earnings Report Transcript
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Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 5.62B 6.71B 23.84B 25.67B
# of Estimates 8 8 8 8
High Estimate 5.76B 6.85B 23.98B 25.99B
Low Estimate 5.57B 6.59B 23.69B 25.18B
Year ago Sales 6.87B 6.41B 27.60B 23.84B
Year over Year Growth Est. -18.27% 4.75% -13.61% 7.68%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 1.57 2.39 7.59 8.68
# of Estimates 10 8 11 11
Most Recent Consensus 1.57 2.40 7.60 8.87
High Estimate 1.70 242 7.65 9.00
Low Estimate 1.53 2.35 7.55 8.45
Year ago EPS 2.02 2.09 7.58 7.59
Year over Year Growth Est. -22.28% 14.35% 0.13% 14.40%
Agreement - Estimate Revisions
[
Current Qtr Next Qtr Current Year
(9/2024) (12/2024) (12/2024)
Up Last 7 Days 0 0 2
Up Last 30 Days 0 1 2
Up Last 60 Days 0 1 2
Down Last 7 Days 2 2 1

https://www.zacks.com/...ates?icid=quote-stock overview-quote nav_tracking-zcom-left subnav_quote navbar-detailed earning estimates[7/31/2024 9:21:48 AM]

Next Year
(12/2025)

2

4
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Down Last 30 Days 7 6 7 4

Down Last 60 Days 7 6 7 4

Magnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Current 1.57 2.39 7.59 8.68
7 Days Ago 1.60 240 7.59 8.70
30 Days Ago 1.70 2.42 7.63 8.71
60 Days Ago 1.70 2.42 7.63 8.71
90 Days Ago 1.73 2.42 7.63 8.71
Upside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Most Accurate Estimate 1.56 2.39 7.60 8.73
Zacks Consensus Estimate 1.57 2.39 7.59 8.68
gamings ESP -0.92% 0.23% 0.05% 0.56%

Surprise - Reported Earnings History

(]
Quarter Ending
(6/2024)
Reported 1.72
Estimate 1.57
Difference 0.15
Surprise 9.55%

Quarter Ending
(3/2024)

1.92
1.72
0.20

11.63%

Quarter Ending
(12/2023)

2.09
1.90
0.19

10.00%

Quarter Ending
(9/2023)

2.02
1.83
0.19

10.38%

Average Surprise

NA
NA
0.18

10.39%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Trading Services

EPS Estimates

Earnings Date

I:l "AMC8/7/24
Current Quarter 0.59
EPS Last Quarter 1.27
Last EPS Surprise 8.55%
ABR 1.25
Earnings ESP 0.00%
. (]

L]
Current Year 3.72
Next Year 3.93
EPS (TTM) 3.48
P/E (F1) 21.17
*BMO = Before Market Open  *AMC = After Market Close
% EPS Growth Estimates DLB IND S&P
Current Qtr (06/2024) 7.27 -62.13 11.23
Next Qtr (09/2024) 29.23 -57.11 20.57
Current Year (09/2024) 4.49 -16.00 15.67
Next Year (09/2025) 5.65 15.50 9.31
Past 5 Years 2.10 3.90 8.10
Next 5 Years NA 9.60 NA
PE 21.17 12.90 22.12
PEG Ratio NA 1.34 NA

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

A Better trading starts here.
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Dsearch for DLB

Prica and FPS Surnrice Chart

1 Month 3 Months 6 Months 1Year

1 Month 3 Months 6 Months YTD 1 Year

Interactive Chart | Fundamental Chart

Sales Estimates

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Zacks Consensus Estimate 286.26M 323.50M 1.29B 1.35B
# of Estimates 3 3] 3 3
High Estimate 286.42M 334.69M 1.30B 1.38B
Low Estimate 286.15M 310.85M 1.28B 1.33B
Year ago Sales 298.37TM 290.56M 1.30B 1.29B
Year over Year Growth Est. -4.06% 11.34% -0.76% 4.84%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Zacks Consensus Estimate 0.59 0.84 3.72 3.93
# of Estimates 3 3) 3 3
Most Recent Consensus 0.57 0.89 3.74 3.92
High Estimate 0.61 0.89 3.74 3.95
Low Estimate 0.57 0.77 3.67 3.92
Year ago EPS 0.55 0.65 3.56 3.72
Year over Year Growth Est. 7.27% 29.23% 4.49% 5.82%
[lgreement - Estimate Revisions
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Up Last 7 Days 0 0 0 0
Up Last 30 Days 0 0 0 0
Up Last 60 Days 0 0 0 0
Down Last 7 Days 0 0 0 0
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Down Last 30 Days 0 0 0 0

Down Last 60 Days 0 0 0 2

Hagnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Current 0.59 0.84 3.72 3.93
7 Days Ago 0.59 0.84 3.72 3.93
30 Days Ago 0.59 0.84 3.72 3.93
60 Days Ago 0.59 0.84 3.72 3.96
90 Days Ago 0.69 0.61 3.27 3.59
IElpside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (9/2024) (9/2025)
Most Accurate Estimate 0.59 0.84 3.72 3.93
Zacks Consensus Estimate 0.59 0.84 3.72 3.93
i ESP
(e 0.00% 0.00% 0.00% 0.00%

IElurprise - Reported Earnings History

Quarter Ending

(3/2024)
Reported 1.27
Estimate 1.17
Difference 0.10
Surprise 8.55%

Quarter Ending
(12/2023)

1.01
0.89
0.12

13.48%

Quarter Ending
(9/2023)

0.65
0.52
0.13

25.00%

Quarter Ending
(6/2023)

0.55
0.55
0.00

0.00%

Average Surprise

NA
NA
0.09

11.76%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Trading Services

Entar Sumhnl Q

EPS Estimates

Exp Earnings Date

10/10/24
I(%rrent Quarter 0.53
EPS Last Quarter 0.51
Last EPS Surprise 0.00%
ABR 3.00
Earnings ESP -0.95%
QJrrent Year 2.06
Next Year 2.22
EPS (TTM) 2.01
P/E (F1) 34.34
% EPS Growth Estimates FAST IND S&P
Current Qtr (09/2024) 1.92 26.78 11.23
Next Qtr (12/2024) 8.70 7.14 20.57
Current Year (12/2024) 1.98 -4.20 15.67
Next Year (12/2025) 7.77 15.40 9.31
Past 5 Years 10.50 20.30 8.10
Next 5 Years 9.00 8.50 NA
PE 34.34 19.00 22.12
PEG Ratio 3.82 224 NA

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

A Better trading starts here.
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ﬁsearch for FAST

Price and EPS Surprise Chart

1 Month 3 Months 6 Months YD 1 Year

Interactive Chart | Fundamental Chart

Sales Estimates

Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 1.93B 1.86B 7.61B 8.17B
# of Estimates 6 6 6 6
High Estimate 1.95B 1.89B 7.69B 8.30B
Low Estimate 1.91B 1.83B 7.58B 8.00B
Year ago Sales 1.85B 1.76B 7.35B 7.61B
Year over Year Growth Est. 4.49% 5.68% 3.59% 7.32%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 0.53 0.50 2.06 222
# of Estimates 6 6 8 8
Most Recent Consensus 0.52 0.50 2.05 2.21
High Estimate 0.54 0.51 2.1 225
Low Estimate 0.52 0.49 2.04 2.20
Year ago EPS 0.52 0.46 2.02 2.06
Year over Year Growth Est. 1.92% 8.70% 1.98% 7.83%

égreement - Estimate Revisions

Current Qtr Next Qtr Current Year Next Year

(9/2024) (12/2024) (12/2024) (12/2025)

Up Last 7 Days 0 0 0 0
Up Last 30 Days 1 1 1 1
Up Last 60 Days 0 0 0 0
Down Last 7 Days 0 0 0 0
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Down Last 30 Days 2 2 3 3

Down Last 60 Days 6 5) 7 7

Magnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Current 0.53 0.50 2.06 2.22
7 Days Ago 0.53 0.50 2.06 2.22
30 Days Ago 0.53 0.50 2.08 2.26
60 Days Ago 0.55 0.52 2.11 2.29
90 Days Ago 0.55 0.52 212 2.31
Epside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Most Accurate Estimate 0.52 0.50 2.05 2.22
Zacks Consensus Estimate 0.52 0.50 2.06 2.22
[ Jrings ESP -0.64% -0.33% -0.68% -0.09%

ﬁerrise - Reported Earnings History

Quarter Ending

(6/2024)
Reported 0.51
Estimate 0.51
Difference 0.00
Surprise 0.00%

Quarter Ending
(3/2024)

0.52
0.53
-0.01

-1.89%

Quarter Ending
(12/2023)

0.46
0.45
0.01

2.22%

Quarter Ending
(9/2023)

0.52
0.51
0.01

1.96%

Average Surprise

NA
NA
0.00

0.57%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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EPS Estimates

Exp Earnings Date

10/22/24
L]
Current Quarter NA
EPS Last Quarter 1.43
Last EPS Surprise NA
ABR 3.00
Earnings ESP NA
Current Year NA
Next Year NA
EPS (TTM) 6.62
P/E (F1) 18.47
% EPS Growth Estimates GATX IND S&P
Current Qtr (09/2024) NA 49.79 11.23
Next Qtr (12/2024) NA 80.04 20.57
Current Year (12/2024) 6.10 13.10 15.70
Next Year (12/2025) NA 11.10 9.30
Past 5 Years 6.50 12.70 8.10
Next 5 Years NA 13.40 NA
PE 18.26 16.40 22.10
PEG Ratio NA 1.22 NA

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

A Better trading starts here.
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Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Zacks Consensus Estimate NA NA NA NA
# of Estimates NA NA NA NA
High Estimate NA NA NA NA
Low Estimate NA NA NA NA
Year ago Sales 360.10M 368.70M 1.41B NA
Year over Year Growth Est. NA NA NA NA
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Zacks Consensus Estimate NA NA 7.50 NA
# of Estimates 0 0 1 0
Most Recent Consensus NA NA NA NA
High Estimate NA NA 7.70 NA
Low Estimate NA NA 7.30 NA
Year ago EPS 1.44 1.74 7.07 7.50
Year over Year Growth Est. NA NA 6.08% NA
égreement - Estimate Revisions
Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Up Last 7 Days NA NA NA NA
Up Last 30 Days NA NA NA NA
Up Last 60 Days NA NA NA NA
Down Last 7 Days NA NA NA NA
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Down Last 30 Days NA NA NA NA
Down Last 60 Days NA NA NA NA
Magnitude - Consensus Estimate Trend
Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Current NA NA NA NA
7 Days Ago NA NA NA NA
30 Days Ago NA NA 7.60 7.98
60 Days Ago NA NA 7.61 7.87
90 Days Ago NA NA 7.61 7.87
Epside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Most Accurate Estimate NA NA 7.50 NA
Zacks Consensus Estimate NA NA 7.50 NA
[ Jrings ESP NA NA 0.00% NA

ﬁerrise - Reported Earnings History

Quarter Ending

(6/2024)
Reported 1.43
Estimate NA
Difference NA
Surprise NA

Quarter Ending
(3/2024)

2.01
1.72
0.29

16.86%

Quarter Ending
(12/2023)

1.74
1.56
0.18

11.54%

Quarter Ending
(9/2023)

1.44
1.53
-0.09

-5.88%

Average Surprise

NA
NA
0.13

7.51%

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Trading Services

Entar Sumhnl Q

EPS Estimates

Exp Earnings Date

10/22/24
I(%rrent Quarter 1.82
EPS Last Quarter 1.89
Last EPS Surprise 2.16%
ABR 1.39
Earnings ESP 0.41%
QJrrent Year 7.62
Next Year 8.62
EPS (TTM) 6.97
P/E (F1) 22.56
% EPS Growth Estimates GOOG IND S&P
Current Qtr (09/2024) 17.42 16.98 11.23
Next Qtr (12/2024) 23.17 -2.34 20.57
Current Year (12/2024) 31.38 22.90 15.67
Next Year (12/2025) 13.12 18.30 11.34
Past 5 Years 21.30 10.30 8.10
Next 5 Years 17.70 24.80 NA
PE 22.56 13.50 22.01
PEG Ratio 1.28 0.54 NA

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

A Better trading starts here.
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Price and EPS Surprise Chart

1 Month

3 Months 6 Months YD

Sales Estimates

1 Year

Interactive Chart | Fundamental Chart

Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 72.74B 80.52B 292.10B 325.77B
# of Estimates 13 13 13 13
High Estimate 74.00B 81.68B 293.67B 333.52B
Low Estimate 71.27B 78.23B 289.21B 319.43B
Year ago Sales 64.05B 72.32B 256.51B 292.10B
Year over Year Growth Est. 13.57% 11.33% 13.88% 11.53%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 1.82 2.02 7.62 8.62
# of Estimates 16 14 17 17
Most Recent Consensus 1.89 2.01 7.62 8.59
High Estimate 1.96 2.24 7.98 9.39
Low Estimate 1.71 1.93 7.30 8.15
Year ago EPS 1.55 1.64 5.80 7.62
Year over Year Growth Est. 17.42% 23.17% 31.38% 13.11%
égreement - Estimate Revisions
Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Up Last 7 Days 2 & 3 3
Up Last 30 Days 5 7 8 9
Up Last 60 Days 5 7 8 9
Down Last 7 Days 2 1 4 4
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...ates?icid=quote-stock overview-quote nav_tracking-zcom-left subnav_quote navbar-detailed earning estimates[7/31/2024 9:47:59 AM]
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Down Last 30 Days 7 6 7 7

Down Last 60 Days 7 6 8 8

Magnitude - Consensus Estimate Trend

Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Current 1.82 2.02 7.62 8.62
7 Days Ago 1.82 2.02 7.62 8.61
30 Days Ago 1.82 2.04 7.60 8.61
60 Days Ago 1.82 2.04 7.60 8.61
90 Days Ago 1.82 2.04 7.57 8.63
Epside - Most Accurate Estimate Versus Zacks Consensus
Current Qtr Next Qtr Current Year Next Year
(9/2024) (12/2024) (12/2024) (12/2025)
Most Accurate Estimate 1.83 2.03 7.64 8.65
Zacks Consensus Estimate 1.82 2.02 7.62 8.62
[ Jrings ESP 0.41% 0.24% 0.23% 0.34%

ﬁerrise - Reported Earnings History

Quarter Ending

(6/2024)
Reported 1.89
Estimate 1.85
Difference 0.04
Surprise 2.16%

Quarter Ending
(3/2024)

1.89
1.49
0.40

26.85%

Quarter Ending
(12/2023)

1.64
1.60
0.04

2.50%

Quarter Ending
(9/2023)

1.55
1.45
0.10

6.90%

Average Surprise

NA
NA
0.15

9.60%

Quarterly Estimates By Analyst

Zacks Premium Subscription Required Learn more

Annual Estimates By Analyst

Zacks Premium Subscription Required Learn more
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Trading Services

Entar Sumhnl Q

EPS Estimates

Earnings Date

® "AMCg/6/24
I(%rrent Quarter 1.37
EPS Last Quarter 1.75
Last EPS Surprise 6.71%
ABR 2.50
Earnings ESP 0.00%
QJrrent Year 6.70
Next Year 7.70
EPS (TTM) 6.46
P/E (F1) 19.33

*BMO = Before Market Open  *AMC = After Market Close

% EPS Growth Estimates IOSP IND S&P
Current Qtr (06/2024) 7.03 8,513.28 11.23
Next Qtr (09/2024) 8.18 25.41 20.57
Current Year (12/2024) 10.02 4.00 15.67
Next Year (12/2025) 14.93 24.40 9.31
Past 5 Years 4.40 -2.50 8.10
Next 5 Years NA 17.30 NA
PE 19.33 19.40 22.12
PEG Ratio NA 1.12 NA

Learn More About Estimate Research
See Brokerage Recommendations

See Earnings Report Transcript

A Better trading starts here.
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1 Month 3 Months

1 Month 3 Months 6 Months YTD

Sales Estimates

6 Months

YTD 1 Year

1 Year

Interactive Chart | Fundamental Chart

Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 479.20M 512.15M 2.01B 2.14B
# of Estimates 2 2 2 2
High Estimate 493.00M 525.00M 2.04B 2.17B
Low Estimate 465.40M 499.30M 1.98B 2.11B
Year ago Sales 480.40M 464.10M 1.95B 2.01B
Year over Year Growth Est. -0.25% 10.35% 3.01% 6.42%
Earnings Estimates
Current Qtr Next Qtr Current Year Next Year
(6/2024) (9/2024) (12/2024) (12/2025)
Zacks Consensus Estimate 1.37 1.72 6.70 7.70
# of Estimates 2 2 2 2
Most Recent Consensus 1.37 1.73 6.74 7.95
High Estimate 1.37 1.73 6.74 7.95
Low Estimate 1.37 1.70 6.65 7.45
Year ago EPS 1.28 1.59 6.09 6.70
Year over Year Growth Est. 7.03% 8.18% 10.02% 15.00%
[lgreement - Estimate Revisions
Current Qtr Next Qtr Current Year
(6/2024) (9/2024) (12/2024)
Up Last 7 Days 0 0 0
Up Last 30 Days 0 0 0
Up Last 60 Days 0 0 0
Down Last 7 Days 0 0 0

https://www.zacks.com/...ates?icid=quote-stock overview-quote nav_tracking-zcom-left subnav_quote navbar-detailed earning estimates[7/31/2024 9:59:07 AM]

Next Year
(12/2025)

0

0
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