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EXECUTIVE SUMMARY

U.S. investor-owned electric utilities (electric “1OUs”) in jurisdictions with historical
test year rate cases are grappling today with financial stresses that threaten their ability to
serve the public well. Unit costs are rising because growth in sales volumes and other billing
determinants is not keeping pace with growth in cost. Cost growth is stimulated by the need
to rebuild and expand legacy infrastructure and to meet environmental and other public
policy goals. In this situation historical test years, still used in almost 20 U.S. jurisdictions,
can erode credit quality and condemn 10Us to chronic underearning.

This report provides an in depth discussion of the test year issue. It includes the
results of empirical research which explores why the unit costs of electric IOUs are rising
and shows that utilities operating under forward test years realize higher returns on capital
and have credit ratings that are materially better than those of utilities operating under
historical test years. The research suggests that shifting to a future test year is a prime

strategy for rebuilding utility credit ratings as insurance against an uncertain future.

CHAPTER 1 (FORWARD TEST YEARS) provides an introduction to test year issues. Problems
with historical test years are discussed. We explain that the “matching principle” used to
rationalize historical test years assumes that cost and revenue remain balanced. This
assumption doesn’t hold when unit cost is rising. In a rising unit cost environment, rates
based on historical test years are uncompensatory even in the year they are implemented. As
a result, operating risk increases, raising the cost of obtaining funds in capital markets.
Service quality may be compromised. Customers receive out of date price signals that
encourage excessive consumption. The problems are aggravated when rate hearings are
protracted. Utilities commonly respond with more frequent rate case filings but these raise
regulatory cost, weaken performance incentives, and distract managers from their basic
business while still not giving utilities sufficient attrition relief. It is unfair to expect utilities
to offset revenue shortfalls produced by regulatory lag with higher productivity and
unrealistic to think that they can do so. Forward test years can yield better results for utilities

and their customers.
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The unit cost trends of utilities are driven by conditions that are substantially beyond
their control. These conditions include trends in input prices, productivity, and the average
use of utility services by customers. For the matching principle to work, some combination
of growth in utility productivity and average use must offset input price inflation.

Utility efforts to promote customer energy conservation slow growth in average use,
thereby raising unit cost and making historical test year rates less compensatory. Forward
test years can anticipate the slower growth in average use that results from utility
conservation programs. They therefore help to remove utility disincentives to promote
conservation aggressively.

The forecasts of costs and billing determinants that are made in a forward test year
proceeding are uncertain but involve conditions that are at most two years into the future. A
large part of utility cost is no more difficult to budget under forward test years than under
historical test years. More volatile components of cost are often subject to true-up
mechanisms. Conservative, well-reasoned methods for making forecasts are available. In a
rising unit cost environment, the uncertainty of forecasts is less of a concern than the bias of
historical test year rates.

Utilities seeking forward test years must be mindful of their high evidentiary burden.
The following rate case measures bolster confidence.

o Provide concrete evidence as to why future test years and not historical test
years are needed under current circumstances. Evidence concerning trends in
the unit cost of utilities and in key unit cost drivers is especially pertinent.

0 Provide cost and billing determinant data for one or more historical reference
years and carefully explain methodologies for predicting cost and billing
determinant changes between those years and the forward test year.

0 Use forecasting methods that are transparent and based on reason but not
needlessly complex.

o0 Routine variance reports comparing costs and billing determinants to utility

forecasts can increase comfort that forecasts are unbiased.

CHAPTER 2 (TEST YEAR HISTORY) presents a brief history of test years in the United States.

Historical test years became the norm in the U.S. because periods of stable or declining unit
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cost, made possible by slow price inflation and brisk growth in utility productivity and
average use, were the rule rather than the exception in the electric utility industry prior to the
late 1960s. Growth in productivity and average use have slowed enough in subsequent
decades that unit cost has frequently risen. Under favorable business conditions, unit cost
can still be flat for several years, making historical test years more reasonable. However,
conditions like these can give way to conditions in which unit cost rises for years at a time.

Forward test years were adopted in many jurisdictions during the 1970s and 1980s as
unit cost grew briskly, spurred by input price inflation and slower growth in average use and
utility productivity. Unit cost growth was flat during most of the 1990s because business
conditions driving unit cost growth were more favorable. Input price inflation slowed.
Investment needs were more limited, as many utilities grew into capacity added during the
construction cycle of the 1970’s and early 1980’s. Average use grew less rapidly than in the
past but nonetheless increased appreciably in most years. Under these conditions, utilities
were sometimes able to commit to multiyear base rate freezes.

Unit cost growth has since rebounded due to higher inflation, increased plant
additions, and slowing growth in average use. Commissions in several states with historical
test year traditions have recently moved in the direction of forward test years. Many of these
states are in the West, where comparatively rapid economic growth has stimulated plant
additions. The ranks of U.S. jurisdictions that use alternatives to historical test years have
swollen and now encompass well over half of the total.

In summary, historical test years became the norm in U.S. rate cases during decades
when unit cost was flat or declining due to remarkably brisk utility productivity and average
use. Under contemporary conditions, in which average use grows slowly, if at all, and the
productivity growth of utilities is more like that of the economy, unit cost may rise for

extended periods undermining the matching principle.

CHAPTER 3 (EMPIRICAL SUPPORT FOR FORWARD TEST YEARS) presents results of some

empirical research on test year issues. In original work for this paper, we calculated the unit
cost trends of a sample of vertically integrated electric utilities from 1996 to 2008. Trends in
business conditions that drive unit cost growth were measured. We also considered how test

year policies affect credit metrics and utility operating performance.
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Here are some salient results.

0 The unit cost of sampled utilities was fairly stable from 1996 to 2002 but has
since rebounded, averaging 2.3% annual growth from 2003 to 2008. The
underlying causes of rising unit cost included higher input price inflation and
capital spending and slower growth in the average system use of residential
and commercial customers.

0 Inthe three year period from 2006 to 2008 average use actually declined for
the typical utility, pulled down by sluggish economic growth and government
policies that encourage conservation. The decline was especially marked in
states with large conservation programs.

0 These results suggest that many 10Us may not be able in the future to count
on brisk growth in average use by residential and commercial customers to
buffer the impact on unit cost growth of input price inflation and increased
plant additions. The problem will be considerably more acute in service
territories where there are aggressive conservation programs.

o Utilities operating under forward test years were more profitable and had
better credit ratings on average than those of utilities operating under
historical test years. For example, from 2006 to 2008 utilities operating under
forward test years realized an average return on capital of 9.2% and
maintained a typical credit rating between A- and BBB+ whereas the utilities
operating under historical test years realized an average return of 7.9% and
maintained a typical credit rating between BBB and BBB-.

o0 Examination of recent trends in operation and maintenance (“O&M”)
expenses of utilities provides no evidence that historical test years encourage

better cost management.

CHAPTER 4 (CONCLUDING REMARKS) provides some suggestions as to how interested
regulators can get started down the road to forward test years.

1. Allow a forward test year on a trial basis for one interested utility.
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Allow forward test years on an as needed basis when a utility makes a
convincing case that rising unit costs make historical test years unjust and
unreasonable.

Borrow one or two of the methods used in FTY rate cases to make additional
adjustments to historical test year costs and billing determinants. For
example, historical test year O&M expenses can be adjusted for forecasts of
price inflation prepared by respected independent agencies. Special
adjustments can be made for large plant additions that are expected to be
finished in the near future.

Try a current test year (essentially the year of the rate case), which involves
forecasts only one year into the future. Current test years can be combined
with interim rate increases which are subject to true up when the rate case is
finalized. A combination of a current test year and interim rates eliminates

regulatory lag without the necessity of a two year forecast.

In states where regulators aren’t ready to abandon historical test years but are

sympathetic to the attrition problems caused by rising unit costs, alternative measures are

available to relieve the financial attrition. Options include the following:

1.

Make sure that historical test year calculations incorporate the full array of
normalization, annualization, and known and measurable change adjustments
that are used in other jurisdictions.

Grant utilities interim rate increases at the outset of a rate case. Even when
later adjusted for the final rate case outcome, interim rates effectively reduce
regulatory lag by a year.

Capital spending trackers can ensure timely recovery of the costs of plant
additions, without rate cases, as assets become used and useful.

Several methods have been established to compensate utilities for acceleration
in unit cost growth that results from flat or declining average system use.
These include decoupling true up plans, lost revenue adjustment mechanisms,
and higher customer charges.

Multiyear rate plans can give utilities rate escalation between rate cases for
inflation and other business conditions that drive cost growth.
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1. FORWARD TEST YEARS

This chapter provides an in depth discussion of test year issues. Basic test year
concepts are introduced in Section 1.1. The rationale for forward test years is discussed in
Section 1.2. The kinds of evidence used in forward test year proceedings are explored in
Section 1.3.

1.1 BAsic CONCEPTS

1.1.1 Rate Cases

In the United States, rates for the services of energy utilities are periodically reset by
regulators in litigated proceedings called rate cases. These cases typically take about nine or
ten months to resolve and sometimes end in a settlement between contending parties which is
approved by the regulator. The first year following approval of new rates is called the “rate
year”.

In a rate case, rates are reset to reflect the cost and service levels of the utility in a test
year. The first step in this process is to establish a revenue “requirement” that is
commensurate with a cost for service deemed reasonable for test year operating conditions.
Rates are then established which recover the revenue requirement given the levels of service
provided in the test year. The service levels (e.g. the number of customers served and the
power delivery volume) are sometimes called “billing determinants”.

Bills of energy utilities often contain charges to recover the cost of energy
commaodities (e.g. fuel and purchased power) procured on a customer’s behalf which are
separate from the charges to recover the cost of capital, labor, and other inputs used to
operate their systems. The rates that recover the costs of non-energy inputs are commonly
called “base” rates. Base rate revenues are sometimes called “margins”.

Rates for the cost of energy procurement are commonly subject to true ups to recover
the actual cost of energy procured. Base rates, on the other hand, have traditionally been
reset only in rate cases. The earnings of utilities thus depend primarily on the difference
between their base rate revenues and the cost of their base rate inputs.

1.1.2 Historical Test Years

Various kinds of test years are used in rate cases today. An historical test year
(“HTY™) is a twelve month period that ends before the rate case filing. It typically ends a
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few months before the filing because it is desirable for the test year to be as current as
possible but it takes several months to properly account for a year of costs and take the other
steps needed to prepare a rate case. The year between an historical test year and the rate year
is sometimes called the “bridge year”.

The passage of time between a test year and the rate year is sometimes called
“regulatory lag”.! The lag between an historical test year and the rate year is typically two
years. A utility filing for new rates in calendar 2011, for example, would typically file in
March or April of 2010 using a calendar 2009 test year. Thus, historical test year rates
applicable in 2011 would typically reflect business conditions in 2009.

Regulatory lag in this case has several causes. One is the necessity of using a year of
historical data in the rate case filing. Another is the time required to prepare a rate case
filing. Still another is the time required to execute the rate case and reach a final decision on
new rates.

Historical test year data are usually adjusted in some fashion to make rates more
relevant to rate year business conditions. Costs and billing determinants are often normalized
for the effects of volatile business conditions on the grounds that there is no reason to expect
these conditions to be abnormal during the rate year. For example, if residential and
commercial delivery volumes during an historical test year were elevated by unusually high
summer temperatures, they may be statistically normalized to reflect average summer
weather conditions. Other examples of abnormal events that can prompt normalization
adjustments include ice storms, recessions, and extended generation plant outages.

Cost and output conditions in the historical test year may also be “annualized”.
Effects may be removed, for a full year, of conditions that occurred during part of the HTY
but are not expected to continue. One example would be costs reported for the HTY that
pertained to years before the test year. Another would be the volume and peak demand of a
large industrial customer who has closed its local operations.

Impacts of conditions that occurred only during certain months of the test year and
are expected to prevail in the near future may also be annualized. For example, the value of

the rate base at the end of an historical test year is sometimes assumed to be applicable for

! This is one of several definitions of “regulatory lag” which are sometimes used in discussions of regulation.
Another is the length of time between rate cases.
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the entire year for purposes of calculating depreciation and the return on rate base. If union
wage rates are raised in the last month of the HTY pursuant to the terms of a labor contract,
labor expenses may be adjusted so that the higher cost per employee is effective for the entire
year.

Cost and output data may, additionally, be adjusted for “known and measurable”
(sometimes called “imminent certain”) changes that have already occurred since the
historical test year or are likely to occur in the near future. For example, if a labor contract
provides for an escalation in union wages in the bridge year, HTY cost may be adjusted to
reflect the wage rates provided in the contract.

The adjustments made to HTY cost and billing determinants vary across jurisdictions.
While all such adjustments tend to make rates more relevant to rate year conditions, the HTY
adjustment process often ignores important changes in business conditions that occur
between an historical test year and a rate year. Here are some typical omissions.

e Cost is usually not adjusted to reflect future inflation in the prices of materials,
services, and new equipment because the extent of such inflation isn’t known
with certainty.

e Costs of plant additions in the bridge year and the rate year are often omitted
if their completion date and/or final cost aren’t known with certainty.

e Billing determinants are usually not adjusted to reflect trends that are likely to
occur after the test year because these are not known with certainty.

e Adjustments for known and measurable changes are sometimes limited
arbitrarily to the bridge year.

1.1.3 Forward and Hybrid Test Years

A forward or future test year (“FTY”) is a twelve month period that begins after the
rate case is filed. Test year cost and billing determinants must in this case be forecasted, and
forward test years are for this reason sometimes called forecasted test years. Ultilities in some
jurisdictions file rate cases with multiple forward test years. In the Canadian province of
Alberta, for instance, it has recently been common for utilities to file for two forward test
years in a rate case.

Most commonly, a forward test year begins about the time that the rate case is

expected to end. The test year is then the same as the rate year. A utility filing on April 1
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2010, for instance, might use calendar 2011 as its test year on the assumption that the rate
case will take nine months to complete.

Some utilities use FTY's that begin about the time of the rate case filing. This kind of
test year may be called a “current” FTY. The initial filing is in this case based entirely on
forecasts but some months of actual data for the test year become available in the course of
the proceeding.

Utilities in some states make rate case filings using test years that encompass some
months before the filing and some months afterwards. Data for all months of the test year
are then likely to become available during the course of the filing. This kind of test year has
been called a “hybrid” or “partial” test year.

1.2 RATIONALE FOR FORWARD TEST YEARS
1.2.1 The Financial Challenge

The Key Role of Unit Cost

We have noted that the rates that result from a rate case are designed to recover a
revenue requirement that equals cost in a test year. In the case of an historical test year the
new rates embody business conditions that are typically about two years older than those of
the rate year. Business conditions are likely to change between an historical test year and the
rate year, causing both cost and revenue to differ from the HTY level. For rates to be exactly
compensatory, base rate cost and revenue must differ from their HTY levels in the same
proportion.

The assumption that cost and revenue remain in balance underlies the matching
principle that regulators still use to rationalize historical test years. Kamershen and Paul note
in a thoughtful 1978 article on regulatory lag that “Philosophically, the strict [historical] test
year assumes the past relationship among revenues, costs, and net investment will continue
into the future.” A 2003 NARUC Rate Case and Audit Manual states in this regard that

When looking at an historical test year, one of the first questions asked is
whether the test year is too stale to make it a reasonable basis upon which to
establish rates for a future period... In looking at the months beyond the end
of the test year, have the growth rates for rate base, expenses, and revenues all
remained fairly close and constant, maintaining the test year relationship

2 David R. Kamershen and Chris W. Paul 1, “Erosion and Attrition: A Public Utility’s Dilemma”, Public
Utilities Fortnightly, December 1978, p. 23.
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among these three elements, or has one element changed dramatically, making
the test year out of kilter with current operations? If so, can this situation be
resolved through adjustments to the test year?

Cost in the rate year is likely to be substantially higher than cost in an historical test
year. To understand why, consider that cost growth in any business can be decomposed into
inflation in the prices it pays for inputs plus the growth in its output less the growth in its
productivity:

growth Cost = growth Input Prices + growth Output — growth Productivity. [1]
The productivity growth of a business is typically not rapid enough to offset the combined
effects of input price inflation and output growth. A recent study reported in testimony by
Pacific Economics Group (“PEG”) found, for example, that a national sample of U.S. power
distributors averaged 1.03% annual growth in multifactor productivity (“MFP”) from 1996 to
2006 whereas input price growth averaged 2.72% and customer growth averaged 1.00%.*
The productivity trend of sampled distributors was similar to that of the U.S. private business
sector but far from sufficient to offset the combined effects on cost of input price inflation
and customer growth.

As for base rate revenue during the rate year, it can exceed the HTY revenue
requirement only due to growth in billing determinants because rates are fixed at levels that
reflect HTY conditions. Whether or not historical test year rates are compensatory thus
depends critically on whether unit cost is stable in the sense that growth in billing
determinants has kept pace with cost growth. If cost growth exceeds growth in billing
determinants, unit cost will rise and HTY rates will be uncompensatory.

An element of complexity is added when it is considered that a utility offers many
services and gathers revenue for each service from multiple charges, each with its own
billing determinant. A bill for residential service, for instance, typically involves a flat
monthly charge called a “customer” or “basic” charge and a “volumetric” (per kWh) charge.
In this world of multiple billing determinants, historical test years will yield uncompensatory
rates to the extent that cost growth between the test year and the rate year exceeds a weighted

average of the growth in billing determinants, where the weight for each determinant is its

* NARUC Staff Subcommittee on Accounting and Finance, Rate Case and Audit Manual, Summer 2003.
* Mark Newton Lowry, et al., Revenue Adjustment Mechanisms for Central Vermont Public Service
Corporation, Exhibit CVPS-Rebuttal-MNL-2 in Docket No. 7336, June 2008.

10
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share of the total base rate revenue. In other words, rates are uncompensatory when cost
growth exceeds the growth in a billing determinant index. This is the definition of growth in
a unit cost index.

The utility uses most of its base rate revenue to pay its workforce, vendors of
materials and services (including construction services), bondholders, and tax authorities.
The residual margin, called net income or earnings, is available to provide the company’s
shareholders with a return on their investments. The return on equity is the component of
cost that is most at risk for non-recovery when base rate revenue falls short of cost. When
historical test year rates are non-compensatory they can reduce a utility’s rate of return on
equity (“ROE”) materially.

Unit Cost Drivers

If the unit cost growth of a utility has made new historical test year rates non-
compensatory, it may fairly be asked whether utility actions could have stopped the growth
and avoided the problem. Research over many years has shown that the unit cost of a utility
is driven chiefly by changes in business conditions that are beyond its control. Growth in the
unit cost of a utility’s base rate inputs depends on inflation in the prices it pays for those
inputs, growth in the productivity with which it uses the inputs, and an average use effect:
growth Unit Cost = growth Input Prices — (growth Productivity + Average Use). [2]
We discuss each of these unit cost “drivers” in turn.

Input Price Inflation Inflation routinely occurs in the prices utilities pay for labor,
materials, services, and equipment. Since utilities have capital-intensive technologies,
inflation in the price of capital is an especially important driver of their input price growth.
The trend in the price of capital depends chiefly on trends in construction costs, tax rates, and
the going rates of return on debt and equity in capital markets.”

Productivity The productivity growth of a utility depends on various conditions that include

technological change, the realization of scale economies, and the pace of plant additions as

® The impact of construction cost on price inflation is complex. In setting rates, utility plant is valued in
historical dollars. The cost of service thus depends on prices paid for construction in past decades.
Construction costs in more recent years matter more because the corresponding assets are less depreciated. The
rate base will tend, on average, to reflect construction costs more than a decade into the past. For most utilities,
new investments therefore embody more than a decade of construction cost inflation compared to investments
of average vintage. This is one of the reasons why unusually large plant additions can increase the rate base so
substantially.

11
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well as utility efforts to root out inefficiencies. Plant additions may boost efficiency gains in
the long run but can slow them in the short run, especially if they involve major investments
such as new base load generating units, advanced metering infrastructure, or an accelerated
program to replace aging infrastructure. Scale economies depend on the pace of output
growth and on whether the utility is so large that it has reached a minimum efficient scale at
which incremental scale economies from output growth aren’t available.

The ability of utilities to achieve productivity surges is limited in the short run. Since
technology is capital intensive, the depreciation and return on rate base associated with older
investments --- which cannot be changed in the short run --- account for a large share of the
total cost of base rate inputs. A utility can increase productivity only by slowing growth in
O&M expenses and plant additions. Opportunities to achieve sustained productivity gains
often involve sizable upfront costs and net gains may not occur for more than a year. A
downsizing of the labor force, for instance, may involve severance payments. The chief
means for a utility to trim its cost in the very short run is to defer maintenance expenses and
plant additions. Such deferrals must be followed by higher expenses in short order if service
quality is to be maintained. A utility can’t rely on a deferral strategy year after year when it
is filing frequent rate cases.

Average Use A utility’s unit cost growth also depends on the difference in the impact that

its output growth has on its revenue and its cost. When output growth boosts revenue more
than cost, unit cost growth slows. When output growth causes cost to rise more rapidly than
revenue, unit cost growth accelerates.

A utility’s output growth has different impacts on revenue and cost when two
conditions are present. One is that the design of base rates doesn’t reflect the drivers of base
rate input cost. The other is that billing determinants tend to grow at a different rate than cost
drivers.

Consider, first, whether the design of utility base rates is cost causative. The cost of a
utility’s base rate inputs is largely fixed in the short run with respect to system use. Cost is
much more sensitive to growth in the number of customers served.® As for billing
determinants, we have seen that utility tariffs for most services involve multiple charges.

These include one or more “variable” charges that are so called because they vary with

® Cost growth may also depend, in the long run, on the growth in peak demand and/or the delivery volume.
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system use. Volumetric charges vary with the volume of power delivered. “Demand”
charges vary with the peak level of demand (i.e. the highest hourly volume registered during
the month). There are, additionally, “fixed” charges that are so called because they do not
vary with a customer’s use of the system during the billing period. Chief amongst the fixed
charges of electric utilities are customer charges. Residential and small business customers
account for the bulk of a utility’s base rate revenue because these customers account for the
bulk of a utility’s cost. In these customer classes, base rate revenue is drawn chiefly from
volumetric charges.

Under these circumstances, the difference between the way that output growth affects
revenue and cost is chiefly a matter of the difference between the trends in the volume of
sales to residential and small business customers and the trends in the number of customers
served. This is equivalent to the trends in the delivery volume per customer of these service
classes, which are sometimes referred to as the trends in their average (system) use. Unit
cost growth slows when average use rises and accelerates when growth in average use slows.

In the electric utility industry, as in most sectors of the economy, the productivity
growth of utilities has for decades been a good bit slower than the inflation in the prices they
pay for inputs.” The recent PEG study noted earlier, for example, found that power
distributor productivity growth fell short of input price growth by about 169 basis points
annually on average from 1996 to 2006.% Under conditions like these, the average use trends
of residential and small-volume business customers play an important role in determining
whether a utility’s unit cost rises. If growth in average use is brisk (e.g. 1.5 to 2% annually),
the difference between input price and cost efficiency growth can be offset.? If average use
is static, unit cost will rise substantially even under normal inflationary conditions. If
average use is declining, the rise in unit cost can be quite rapid.

Recent changes in state and federal policy are encouraging more electricity demand-
side management (“DSM”) and development of customer-sited solar resources. These
policies include net metering, tighter appliance efficiency standards and building codes, and

" The difference is greater in periods of brisk input price inflation and smaller in periods of slow inflation, since
productivity does not characteristically rise and fall with inflation.

® Lowry et al. (2008) op. cit.

®Irston Barnes wrote, for example, in a classic treatise on rate regulation, that “as an offset to such factors
making for rising rates, the increased volume of business that usually accompanies an upward movement of
prices may so reduce the overhead charges per unit as to make any increase in rates unnecessary”. See lIrston
R. Barnes, The Economics of Public Utility Regulation (New York: F.S. Crofts, 1942).
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subsidies for energy efficiency investments. Our discussion suggests that such programs can
accelerate unit cost growth by slowing growth in average use. Whether or not the utility
provides DSM programs, average use can become static or decline, removing a key means by
which utilities have traditionally coped with input price inflation and avoided unit cost
growth. The problem can be remedied by redesigning rates in ways that raise customer
charges. But rate designs are regulated and regulators in the United States generally do not
sanction high customer charges.™
Implications Our analysis suggests that the unit cost of an electric utility is likely to rise,
making historical test year rates non-compensatory, to the extent that the following external
business conditions prevail.

o0 Input price inflation is brisk.

o Utilities need to make large plant additions that temporarily slow productivity

growth.

0 Average use of the utility system is static or declining.
Situations in which unit cost is stable, encouraging use of historical test years, include those
in which inflation is slow, utilities aren’t making large plant additions, and average use is
growing briskly.

A program to accelerate the replacement of aging distribution facilities provides a

classic example of the non-compensatory nature of historical test year rates. Suppose that a
power distributor replaces 10% of its distribution infrastructure during a year when new rates
are implemented. The new plant has capacity similar to the plant replaced but reflects more
than forty years of construction cost inflation. The company’s rate base will rise
substantially, temporarily slowing productivity growth and accelerating unit cost growth.
Even with normal growth in input prices and average use a utility with rates based on
historical test years may earn little return on this sizable investment for as much as two years

after it becomes used and useful.

Conclusions
These results permit us to draw several conclusions concerning the reasonableness of

historical test years in ratemaking.

% High customer charges are more common for U.S. gas utilities and for gas and electric I0Us in Canada.
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1) Historical test years are rationalized by a matching principle that assumes a balance
of cost and revenue. Our analysis shows that this relationship is not balanced in a
rising unit cost environment.

2) Anindividual utility reporting that rates produced by historical test years are
uncompensatory may be suspected by stakeholders of poor cost management.
However, research shows that a utility’s unit cost trend is determined primarily by
business conditions over which it has little control. These include the trends in input
price inflation, average use, and the need for plant additions.

3) Inarising unit cost environment, the ability of a utility to “take a hair cut” between
the historical test year and the rate year is limited. Long term performance gains
involve upfront costs. Deferment of expenses lowers cost today at the expense of
higher costs in the future.

4) Absent favorable operating conditions, the rise in a utility’s unit cost due to changing
business conditions may be so great that it is unable to earn its allowed rate of return
under historical test year rates even with normal productivity gains. As Kamerschen
and Paul comment, “while a utility is never guaranteed that it will earn its authorized
fair rate of return, if no allowance is made for attrition or the other explosive
elements, the utility is denied a realistic opportunity of earning the permitted rate of
return.”™ In this situation, rates produced by historical test years are inherently
unjust and unreasonable. This can prompt the investment community to downgrade
its credit valuations, not just for the subject utility but for other utilities in the same
jurisdiction.

5) Firms in competitive markets have ways of coping with rising unit costs that aren’t
available to utilities. The prices a competitive firm receives for its products will tend
to rise at the same pace as the unit cost of its industry. Firms experiencing unit cost
growth in excess of growth in sales prices can always scale back their offerings. A
utility, in contrast, charges prices set by regulators which may not be reflective of unit
cost trends. The utility is obligated to provide service even if prices are non-

compensatory due to flawed ratemaking practices.

1 Kamerschen and Paul op. cit. p. 23.
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6) Unit cost pressures are not constant over time. Several years of flat unit cost can give
way to a sustained period of rising unit cost. Thus, historical test years can produce
reasonable results for many years and then become uncompensatory for many years
due to rising unit cost. A utility’s success at earning its allowed ROE during a string
of recent years does not necessarily mean that a forward test year isn’t warranted
prospectively.

7) Forward test years have major advantages over historical test years in a rising unit
cost environment. Rates are more likely to reflect unit cost conditions in the rate year
and are, to this extent, more just and reasonable. Customers receive better price
signals. Lower operating risk reduces the utility’s cost of securing funds in capital
markets. This benefit is especially important in periods of large plant additions, when
high borrowing costs can have an especially large impact on the embedded cost of
debt.

8) Whether or not unit cost is rising, historical test years do not adjust rates for
slowdowns in volume growth, between the test year and the rate year, which are due
to utility conservation initiatives. They therefore dampen utility incentives to
encourage conservation.

1.2.2 Uncertainty

Opponents of forward test years often stress the uncertainty of cost and billing
determinant forecasts. Future costs cannot be verified. The changes in business conditions
that drive unit cost growth (e.g. inflation and the in service dates on looming plant additions)
can be hard to predict accurately. The impact that changing business conditions have on unit
cost is not always well understood. Opponents also argue that utilities are incented to
exaggerate future cost growth and to understate future growth in billing determinants. Cost
and billing determinants in a historical test year are, meanwhile, known with certainty.

On the other hand, the projections at issue in a forward test year concern business
conditions that are at most two years into the future. A large chunk of future cost, the
depreciation and the return on older plant, is known with considerable certainty at the time
that the forecast is made. There are many aids in the preparation of credible forecasts, as we

discuss further in Section 1.3. Consider also that volatile components of a utility’s unit cost
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(e.g. expenses for pensions and uncollectible bills) are often subject to trackers that reduce or
eliminate the risk of bad forecasts.

Current test years involve less forecasting uncertainty because the test year is only a
year into the future at the time that the rate case is filed. Actual data for some or all months
of the test year become available in the course of the proceeding. The accuracy of the
methods used to forecast cost and billing determinants can thus be tested against their ability
to predict the actuals in some months of the test year.

FTY projections are, in any event, quickly followed by actual data, and a utility that
makes forecasts that are consistently biased in its favor will find that its forecasts are
discounted in ratemaking. Biased forecasts can even jeopardize a regulator’s willingness to
use forward test years. The other stakeholders to the rate case process have incentives to bias
cost and sales forecasts in the other direction. These circumstances reduce or eliminate the
bias of the forecasts on which FTY rates are ultimately based. If the forecast of future cost
and output is accurate, the utility will receive revenue that is exactly equal to its cost. FTY
rates will be fair to the utility and ratepayer alike, whereas historical test year rates are likely
to be biased in a rising (or falling) unit cost environment.

On balance then forward test year rates, while involving some uncertainty, are likely
to be more reflective of future business conditions than are historical test year rates in a rising
unit cost environment. The uncertainty involved in basing rates on FTYSs is no greater than
that involved in rate freezes and other kinds of multiyear rate plans that are often approved
by regulators. The Michigan Public Service Commission (“PSC”) commented, in a recent
decision on an FTY rate filing for Consumers Energy, that

The basis for using a forward test year is to address the problem of regulatory
lag between past and future costs. While the advantage of historical data is its
objective and verifiable nature, it lacks the necessary forward perspective
required in a changing economic environment. An historical test year is by
definition not timely and may fail to adequately consider future
demands....What is gained by dealing with data that is “known and
measurable” can be lost in forcing a utility to operate with outdated
numbers.*?

2 Michigan PSC Opinion and Order, Case U-175645, November 2009.
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1.2.3 Regulatory Cost

A third consideration in weighing the advantages of historical and forward test years
is regulatory cost. The net impact of forward test years on regulatory cost is difficult to
assess. Forward test year rate cases typically do involve higher cost than rate cases based on
historical test years because of the need for forecasts.

On the other hand, a number of the major issues in a rate case, including the
depreciation rates and the rate of return on common equity, are not markedly more
complicated in a forward test year proceeding. Depreciation on existing plant is easy to
predict once a depreciation rate is established. Some of the more uncertain components of
cost and revenue may be subject to trackers that mitigate rate case controversy. The cost of
FTY rate cases falls as jurisdictions gain experience with forecasted evidence. Consider also
that in a rising unit cost environment rates based on forward test years can, by reducing

earnings attrition, sometimes reduce the frequency of rate cases.

1.2.4 Operating Efficiency

The effect of alternative test year approaches on utility operating efficiency is also
frequently discussed in debates on test year approaches. Opponents of forward test years
sometimes argue that they weaken utility incentives to operate efficiently. In a rising unit
cost environment, an expectation that rates are going to be non-compensatory might
encourage utilities to tighten their belts. FTY opponents also argue that a utility wishing to
inflate its cost in an historical test year, in an effort to create higher rates in the rate year,
would incur a real cost to do so.

On the other hand, the notion that rate cases generally weaken utility performance
incentives is a central result of regulatory economics and is not confined to future test years.
When a utility is operating under a series of annual rate cases with historical test years, cost
savings this year lead quickly to lower rates. The fact that a forward test year involves
forecasts does not in and of itself weaken performance incentives. Forward test year
forecasts are often linked to actual costs in one or more historical reference years, so the
utility must once again incur a real cost if it wishes to bolster its argument for higher costs in

the test year.
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Consider also that when unit cost is rising, the non-compensatory rates yielded by
forward test years may cause utilities to file rate cases more frequently. This weakens
performance incentives, and senior managers devote less time to the utility’s basic business
of providing quality service at a reasonable cost. Analysis by PEG Research has revealed
that reducing the frequency of rate cases from one to three years increases a utility’s
productivity performance by about 50 basis points annually in the long run.** We therefore
do not expect utility operating incentives to differ significantly between historical and
forward test years on balance.

It is, in any event, unreasonable for stakeholders and regulators to acquiesce in non-
compensatory HTY rates on the grounds that they encourage utilities to trim “fat” if the
existence of fat has not been demonstrated in the rate case. J. Michael Harrison, an
administrative law judge with the New York PSC, commented in this regard in a 1979 article
on forward test years that

It is reasonable to set rates conservatively when company’s management or
operations are significantly and demonstrably poor... Evidence of general
management inadequacy, however, is rarely seen in rate cases and ...
management normally will be striving to improve efficiency in periods of
continuously rising costs. Regulatory commissions certainly have an
obligation to monitor operations and management effectiveness, but it does
not appear justifiable to indulge in a presumption, absent specific evidence to
the contrary, that deficient earnings can be attributed to management
shortcomings rather than to unfavorable operating conditions. **

1.2.5 Other Considerations
Here are some additional considerations that merit note in a discussion of forward test
year pros and cons.
o Forward test years encourage the utility, other stakeholders, and the
Commission to focus more attention on the utility’s plans for the future.
Undesirable trends, such as rising costs that reflect inadequate attention to
productivity growth, can be recognized and discouraged in advance of their

occurrence. Budgeting is apt to play a more central role in cost management.

13 See, for example, “Incentive Plan Design for Ontario’s Gas Ultilities”, a presentation made by the senior
author in work for the Ontario Energy Board in November 2006.
14 J. Michael Harrison, “Forecasting Revenue Requirements”, Public Utilities Fortnightly, March 1979, p. 13.
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o Forward test year rate cases sharpen the ability of the regulatory community to
undertake and review statistical analyses of unit cost trends. These same
skills are useful in the design of multiyear rate plans in which rates are
adjusted automatically between rate cases to reflect changing business
conditions. Multiyear rate plans can reduce regulatory cost and strengthen
utility performance incentives, creating benefits that can be shared with

customers.
1.3 EVIDENTIARY BASIS FOR FTY FORECASTS

Good evidence on future costs and billing determinants is critical to the effectiveness
of forward test year rate cases. The New York PSC stated, in an order rejecting a forward
test year for New York State Electric and Gas in 1972, that

To justify the commission in deviating from its long-standing policy of using
an actual test year adjusted for known changes, there must be a full showing
that such a change is a practical necessity. This showing must encompass the
twin requirements of substantial accuracy and an impending, uncontrollable
diminution in profitability.
We have already discussed at some length the kinds of conditions that can cause unit cost to
rise between an historical test year and the rate year. We consider here kinds of evidence
used in FTY rate cases that increase the confidence of regulators that forecasts are accurate.

Linkage to Historical Data

Utilities in forward test year rate cases usually file detailed and extensive evidence
concerning cost and billing determinants in one or more historical reference years."> Data for
these years are usually subject to normalization and annualization adjustments like those used
in historical test year filings. The utility will then present evidence on expected changes in
cost and billing determinants between the historical reference year and the test year.'® Cost
projections are often made for the same detailed Uniform System of Account categories that
are used in historical test year rate cases. J. Michael Harrison commented in this regard in
his 1979 article that “the New York commission’s requirement that a verifiable nexus be

established between a forecast and an historical base of actual experience is a sine qua non

15 An historical reference year is sometimes called a “base period”.
16 This sometimes includes a forecast of cost during the rate case year (if different), which is sometimes called
the “bridge year”.
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for forecasting revenue requirements. The burden of proving the reasonableness of its filing
remains with the utility company.”*’

Indexation

Indexation is used by several utilities in FTY rate cases to escalate cost items for
changing business conditions. Recall from Section 1.2.1 that the growth in the cost of a
utility equals the inflation in the prices it pays for inputs plus the growth in its output less the
trend in its productivity. The trend in the productivity of utilities tends to be similar to the
growth in their output. Testimony just prepared by PEG Research for San Diego Gas &
Electric reports that, for a national sample of power distributors, MFP averaged 0.88%
annual growth from 1999 to 2008 while the number of customers served averaged 1.37%
average annual growth.'® An assumption that productivity growth equals output growth
makes it possible to escalate cost from historical reference year(s) values by the forecasted
growth in prices. This is the most common use of indexing in FTY forecasts.

The United States is fortunate to have available some of the best data in the world on
utility input price trends. One company, Whitman, Requardt and Associates, has for decades
published “Handy Whitman Indexes” of trends in the construction costs of both gas and
electric utilities.”® These are available for six geographic regions of the United States for
detailed asset classes. Another company, Global Insight, has a Power Planner service that
has forecasts, updated quarterly, of construction cost indexes. Global Insight also forecasts
inflation in the prices of labor, materials, and services used by gas and electric utilities.?’
The materials and service (“M&S”) price indexes are available for the detailed O&M
expense categories that are itemized in the FERC’s Uniform System of Accounts. Global
Insight input price indexes have been used for many years to adjust revenue requirements in
the multiyear rate plans of California gas and electric utilities.

Some utilities instead escalate O&M expenses in rate cases using familiar
macroeconomic price indexes. The gross domestic product price index (“GDPPI”) is often
preferred for this purpose to the better known consumer price index because the GDPPI

assigns less weight to price volatile commaodities, such as food and energy, which do not

17J. Michael Harrison, op. cit., p. 13.

18 Mark Newton Lowry et al., Productivity Research for San Diego Gas & Electric, August 2010.

9 Whitman, Requardt & Associates LLP, “The Handy-Whitman Index of Public Utility Construction Costs”.
2 A discussion of an early use of detailed inflation forecasts in ratemaking is found in Michael J. Riley and H.
Kendall Hobbs, Jr. “The Connecticut Solution to Attrition”, Public Utilities Fortnightly, November 1982.
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loom large in base rate input costs. Our research over the years has found that the GDPPI
and CPI both tend to understate escalation in the prices of utility O&M inputs. One reason is
that they are measures of inflation in the economy’s prices of final goods and services and
therefore reflect the productivity growth of the U.S. economy, which has been substantial in
recent years. In a recent report for Hawaiian Electric, for instance, PEG found that from
1996 to 2007 the GDPPI averaged 2.21% average annual growth whereas an index of the
O&M input prices paid by HECO averaged 3.05% average growth.”* The GDPPI should
therefore inspire confidence as an O&M escalator that often yields reasonable results for

customers.

Simple Trend Analyses

Simple approaches to forecasting based on historical trends can, if well designed,
strike a reasonable balance between the desire of regulators for accuracy and simplicity. For
example, a given cost item can equal its adjusted value in the historical reference year, plus a
one or two-year escalation for the average annual growth of this cost for a group of peer
utilities in recent years. This approach is more sensible to the extent that the recent inflation,
productivity, and output trends of the peers are similar to those that the subject utility will
experience in the near future. A refinement on this general approach would be to assume a
trend in cost per customer equal to the recent historical trend of peer utilities and then to
reach cost by adding a forecast of the utility’s own customer growth. Simple methods like
these have counterparts for the forecasting of billing determinants. For example, the volume
of residential sales in a future test year can be forecasted as the expected number of
customers multiplied by the expected volume per customer, where the latter is allowed to
differ from the normalized value(s) in the historical reference year(s) by its normalized trend
in the last three years.

Budgeting

Some utilities use the same figures in forward test year filings that they use in their
own budgeting process.

1 Mark Newton Lowry et al., Revenue Decoupling for Hawaiian Electric Companies, Pacific Economics
Group, January 2009. pp. 65-66.

22



WP-1
Avera/McKenzie

Econometric Modeling

Econometric modeling is used by several utilities in FTY cost and billing determinant
projections. In an econometric model, the variable to be forecasted is posited to be a function
of one or more external business conditions. Model parameters are estimated using historical
data on the variable to be forecasted and the business conditions. A rich theoretical and
empirical literature is available to guide model development. Given forecasts of the business
conditions, the model can forecast how cost will grow between one or more historical

reference years and the forward test year.

Benchmarking

Utilities can bolster the confidence of regulators in their FTY cost forecasts by
benchmarking them using data from other utilities. A variety of benchmarking methods are
available, ranging from econometric modeling to peer group comparisons that use simple
unit cost metrics. Public Service of Colorado, for instance, recently filed a study inan FTY
rate case filing that benchmarked their non-fuel O&M expense forecast.?? The study used an
econometric benchmarking model as well as unit cost metrics for a Western Interconnect
peer group. The authors found that the forecasted expenses reflected a high level of

operating efficiency.

22 See Public Service Company of Colorado’s Exhibit MNL-1 in docket 09AL-299E before the Public Utilities
Commission of Colorado, filed October 13, 2009.
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2. TEST YEAR HISTORY AND PRECEDENTS

2.1 A BRIEF HISTORY

Few states have laws on the books that mandate a particular test year approach.
Statutes instead commonly feature more general provisions on regulation such as guidelines
that rates be just and reasonable, that terms of service be non-discriminatory, and that service
be of good quality. Flexibility with respect to test years is also encouraged by the Supreme
Court’s influential Hope decision, which held that

The Commission was not bound to the use of any single formula or combination of

formulae in determining rates. Under the statutory [Natural Gas Act] standard of

“just and reasonable” it is the result reached and not the method which is

controlling...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.?

Historical test years were nonetheless the norm in the early history of electric utility
rate cases, and this reflects the prevalence over many years of business conditions that were
conducive to slow unit cost growth. Slow price inflation was a contributing factor. Table 1
shows the history of GDPPI inflation in the United States from 1930 to 2009. It can be seen
that inflation was negative in most years of the 1930s but was brisk during World War 11, the
immediate post war years, and in 1951. After the Korean War, the table shows that GDPPI
inflation averaged only 1.74% annually in the 1952-1965 period.

Table 1 also shows the trend in the MFP index for the electric, gas, and sanitary
sector of the U.S. economy. This index was computed by the U.S. Bureau of Labor Statistics
(“BLS”) for many years and was sensitive to the productivity trend in the electric utility
industry due to the industry’s disproportionately large size. It can be seen that the
productivity growth of the electric, gas, and sanitary sector was extraordinarily rapid during
the 1952-65 period, averaging 4.13% per annum. This was more than double the MFP index
trend for the U.S. non-farm private business sector as a whole.

Under these favorable operating conditions, the unit cost of the electric utilities was
typically stable or declining.** Rate cases were rare and historical test years were the norm in

the rate cases that did occur. Regulators gained confidence that the matching principle could

2320 U.S. 591.
2 See Paul Joskow, “Inflation and Environmental Concern: Structural Change in the Process of Public Utility
Price Regulation”, Journal of Law and Economics, 1974 for an insightful discussion of some of this history.
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Year Index Growth Index Growth Index Growth
1929 10.6 NA NA NA NA
1930 10.2 -3.94% NA NA NA NA
1931 9.2 -10.45% NA NA NA NA
1932 8.1 -12.08% NA NA NA NA
1933 79 -2.66% NA NA NA NA
1934 83 4.78% NA NA NA NA
1935 85 1.97% NA NA NA NA
1936 86 1.09% NA NA NA NA
1937 89 3.61% NA NA NA NA
1938 8.7 -1.90% NA NA NA NA
1939 8.6 -1.27% NA NA NA NA
1940 8.7 0.87% NA NA NA NA
1941 9.2 6.32% NA NA NA NA
1942 10.0 7.91% NA NA NA NA
1943 10.6 5.47% NA NA NA NA
1944 10.8 2.37% NA NA NA NA
1945 1.1 2.52% NA NA NA NA
1946 12.4 10.90% NA NA NA NA
1947 18.7 10.54% NA NA NA NA
1948 145 5.52% 53.0 NA 37.1 NA
1949 145 -0.06% 53.8 1.41% 37.7 1.66%
1950 14.6 0.78% 57.2 6.08% 40.5 7.20%
1951 15.6 6.66% 58.6 2.47% 44.4 9.16%
1952 16.0 2.15% 59.0 0.67% 46.3 4.19%
1953 16.2 1.26% 59.9 1.59% 48.1 3.80%
1954 16.3 1.01% 59.9 -0.12% 50.0 4.01%
1955 16.6 1.42% 62.4 4.15% 53.9 7.41%
1956 174 3.39% 61.6 -1.33% 56.6 4.99%
1957 17.7 3.44% 62.3 1.11% 58.7 3.59%
1958 18.1 2.28% 62.4 0.29% 60.3 2.71%
1959 18.3 1.13% 65.2 4.35% 64.1 6.10%
1960 18.6 1.39% 65.5 0.51% 66.0 2.95%
1961 18.8 1.12% 66.6 1.54% 67.7 2.41%
1962 19.1 1.36% 68.9 3.46% 70.9 4.68%
1963 19.3 1.05% 70.8 2.68% 723 2.02%
1964 19.6 1.54% 735 3.72% 76.1 5.02%
1965 19.9 1.80% 75.6 2.82% 79.2 4.00%
1966 20.5 2.80% 77.7 2.82% 82.4 4.07%
1967 211 3.03% 778 0.06% 85.0 3.01%
1968 220 4.16% 79.8 2.56% 88.8 4.42%
1969 23.1 4.82% 79.2 -0.76% 91.2 2.69%
1970 243 5.14% 78.8 -0.50% 92.7 1.56%
1971 255 4.88% 81.3 3.11% 93.8 1.21%
1972 26.6 4.22% 83.7 2.87% 95.4 1.70%
1973 28.1 5.39% 86.1 2.87% 97.2 1.88%
1974 30.7 8.66% 83.2 -3.35% 94.0 -3.31%
1975 33.6 9.06% 83.6 0.43% 94.2 0.18%
1976 35.5 5.58% 86.8 3.77% 95.4 1.28%
1977 37.8 6.17% 88.1 1.46% 95.2 -0.25%
1978 40.4 6.78% 89.4 1.47% 95.1 -0.04%
1979 438 7.99% 88.8 -0.67% 94.0 -1.21%
1980 47.8 8.75% 86.9 -2.20% 93.5 -0.53%
1981 52.3 9.01% 86.5 -0.42% 93.5 0.04%
1982 55.5 5.92% 83.5 -3.59% 92.6 -1.04%
1983 57.7 3.87% 86.6 3.68% 91.4 -1.23%
1984 59.8 3.69% 88.7 2.35% 94.5 3.34%
1985 61.6 2.98% 89.2 0.65% 94.4 -0.16%
1986 63.0 2.20% 90.6 1.47% 94.7 0.35%
1987 64.8 2.76% 90.7 0.16% 94.8 0.04%
1988 67.0 3.38% 91.7 1.04% 98.5 3.84%
1989 69.5 3.71% 91.7 0.00% 98.9 0.44%
1990 722 3.80% 92.0 0.40% 100.4 1.49%
1991 74.8 3.47% 91.3 -0.80% 100.2 -0.18%
1992 76.5 2.35% 93.5 2.39% 100.0 -0.21%
1993 78.2 2.18% 93.7 0.18% 102.6 2.52%
1994 79.9 2.08% 94.4 0.78% 103.2 0.67%
1995 81.5 2.06% 94.5 0.09% 105.6 2.22%
1996 83.1 1.88% 95.8 1.42% 106.9 1.24%
1997 84.6 1.76% 96.5 0.66% 106.9 -0.02%
1998 85.5 1.12% 97.7 1.28% 107.0 0.11%
1999 86.8 1.46% 99.0 1.27% NA NA
2000 88.6 2.15% 100.0 1.05% NA NA
2001 90.7 2.24% 100.4 0.39% NA NA
2002 92.1 1.60% 102.5 2.08% NA NA
2003 94.1 213% 105.2 2.60% NA NA
2004 96.8 2.80% 108.0 2.60% NA NA
2005 100.0 3.28% 109.3 1.26% NA NA
2006 103.3 3.21% 109.9 0.51% NA NA
2007 106.2 2.82% 110.1 0.21% NA NA
2008 108.5 211% 111.4 1.13% NA NA
2009 109.7 1.16% NA NA NA NA
1952-1965 1.74% 1.82% 4.13%
1973-1981 7.49% 0.37% -0.22%
1982-1991 3.58% 0.54% 0.69%
1992-2003 1.92% 1.18% NA
2004-2008 2.84% 1.14% NA
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yield just and reasonable rates.
The unit cost growth of electric utilities accelerated in the late 1960s and remained
high for about two decades thereafter for several reasons.
= Price inflation accelerated, spurred initially by the Vietnam War and
subsequently by the oil price shocks of 1974-75 and 1979-80. During the
1973-81 period, GDPPI inflation averaged 7.49% annually. Inflation
thereafter slowed but still averaged 3.58% annually during the 1982-91
period.
= Rising utility rates and slowing economic growth slowed growth in use per
customer.
= Utility productivity growth, far from keeping pace with inflation, slowed
substantially falling by 0.22% annually on average in the 1973-1981 period
and averaging only 0.69% annual growth in the 1982-91 period. Factors
contributing to the slowdown included the exhaustion of scale economies by
some of the nation’s larger electric utilities and the propensity of some utilities
to continue making major plant additions despite slower demand growth.
Under these changed conditions, utilities in the two decades after 1967 sought
financial relief by filing frequent rate cases. However, many utilities found that they could
not earn their allowed ROE under newly established rates. One author commented in 1974, a
particularly bad year, that “it would be difficult, if not impossible, to find a utility which has
been able in the first year in which a rate increase was in effect to earn the return on which
the rate increase was predicted”.?® A study found that the earned ROE on equity in the
electric utility industry was more than 200 basis points below the allowed rate of return on
average in 1974, 1979, and 1980.%° Interest coverage fell markedly for many utilities,
limiting their ability to issue new debt. Financing of new investments required greater
reliance on issuance of new common stock, and the value of stock fell below the book value
of assets in many cases. Articles about attrition and regulatory lag appeared with regularity

in the trade press.?’

2 \W. Truslow Hyde, “It Could Not Happen Here — But it Did”, Public Utilities Fortnightly, June 1974.

%6 \Walter G. French, “On the Attrition of Utility Earnings”, Public Utilities Fortnightly, February 1981.

%" See, as another example, Theodore F. Brophy, “The Utility Problem of Regulatory Lag”, Public Utilities
Fortnightly, January 1975.

26



WP-1
Avera/McKenzie

Regulators responded to this situation with an array of measures, some of which had
been used at one time or another in the past. The measures included interim rate increases;
the inclusion of construction work in progress (“CWIP”) in rate base; more widespread use
of fuel adjustment clauses; the addition of an “attrition allowance” to the target ROE, and
more widespread use of forward and hybrid test years. Adopters of FTYs in these years of
brisk unit cost growth included the Federal Energy Regulatory Commission (“FERC”) and
state commissions in California, Connecticut, Florida, Georgia, Hawaii, and New York.

Some of these states initially experimented with hybrid test years which, as we have
noted, make it possible to update rate filings as actual data for the later months of the test
year become available. J. Michael Harrison explained in his 1979 article some grounds for
dissatisfaction with hybrid test year experiments:

Parties charged with testing or contesting a utility’s rate case presentation
were faced with figures and issues that changed and shifted through all phases
of the case. Even after their direct evidentiary presentations were made, these
parties were faced with a required reevaluation of their positions and the
possibility that a host of new issues would be created by emerging actual data.
The commission staff, which in New York bore the brunt of this burden, faced
an almost impossible task of analyzing new data, even as its case went to the
administrative law judge or commission for decision. It became clear that the
value of the already completed hearings was being seriously undermined. 2
The New York Commission decided in 1977 to move to fully forecasted test years consisting
of the first twelve months expected under the new rates.?

The need for forward test years subsided with the slowdown of unit cost growth that
occurred in the electric utility industry in the 1990s. This slowdown was driven primarily by
a partial reversal of the business conditions that had previously caused brisk unit cost growth.
During the 1992-2003 period GDPPI growth averaged only 1.92% per year. Yields on newly
issued long term bonds fell substantially as the market lowered its expectation of future
inflation. The productivity growth of the electric, gas, and sanitary sectors increased
modestly, averaging 0.94% annually during the 1992-98 period, a trend similar to that of the
private business sector. One reason for the productivity rebound was a slowdown in plant

additions as the industry increased utilization of the generation and transmission capacity

28 J. Michael Harrison, op. cit., p. 12.
 New York Public Service Commission, “Statement of Policy on Test Periods in Major Rate Proceedings”,
November 1977.
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built in the previous twenty years. Several electric utilities operated under base rate freezes
during these years. Their willingness to agree to freezes reflected in part the generally
favorable unit cost conditions but sometimes also reflected an expected spurt of productivity
growth due to participation in mergers or acquisitions.

Interest in forward test years has renewed for electric utilities in recent years due to a
renewed growth in unit cost, which is discussed in more detail in Section 3.1 below. We note
here that general inflation accelerated after 2003, with GDPPI growth averaging 2.84%
annually during the 2004-2008 period. Inflation slowed in 2009 but will likely rebound as
the world economy recovers from the recession. Utility investment needs increased during
the period to replace aging facilities, reverse declining generation capacity margins,
implement “smart grid” technologies, and meet the rising demand for transmission services
to reach remote sources of renewable energy and promote bulk power market competition.
Growth in average use has slowed with slowing economic growth and new initiatives to
promote energy conservation.

Interest in forward test years has been especially keen in the American west. Brisk
economic growth in most western states has increased the need for plant additions. Here is a
brief summary of changing test year policies in selected states.

Colorado

In Colorado, the commission rejected an FTY request by Public Service of Colorado
in 1993 but acknowledged that “the purpose of a test year is to provide, as closely as
possible, an interrelated picture of revenue, expense, and investment reasonably
representative of the interrelationships that will be in place at the time the new rates proposed
in a rate case will be in effect”.*® The commission did not forbid FTY evidence and
encouraged the company to consider a current test year, an option that it said “might provide
a promising mixture of comfort and flexibility acceptable to the parties and the
commission.*!

Public Service filed FTY evidence in a 2008 rate case but the approved settlement in
the case was based on historical test year evidence.®* In May 2009, Public Service again

filed FTY evidence as it sought to include in its cost of service some major plant additions,

% pyC Colorado Decision No. C93-1346 in Docket No. 93S-001EG, October 1993, pp. 21-22.
*! Ibid, p. 40.
%2 Docket No. 08S-520E.
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including a new coal-fired generating unit and a smart grid build out, which would come
online in late 2009 or 2010.* A settlement agreement, approved with modifications, based
the revenue requirement on a historical 2008 test year with extraordinary adjustments to
include the cost of the impending major plant additions. The company agreed not to file a
rate case for two years.

This settlement also indicated an expectation that the company would file FTY
evidence in its next rate case. It commits the company to provide companion historical test
year evidence, including a detailed analysis of deviations between HTY and FTY results.
The Company agreed to work with interested parties on reporting requirements with respect
to such deviation analyses in order to facilitate the review of future cases.

Idaho

In Idaho the largest electric utility, Idaho Power, successfully used a hybrid test year
in a rate case filing in 2003. In a 2009 filing it successfully used a test year beginning in
January 2009.** This was essentially a current FTY.

lllinois

The move to forward test years is not confined to western states. lllinois utilities have
long retained the right to file FTY rate cases and Integrys recently did so successfully for its
North Shore Gas and Peoples Gas Light and Coke units.®*® Peoples has a major need to
increase replacement investments in its aging system, which serves Chicago.

Michigan

In Michigan, utilities have used varied test year approaches. Recent legislation (2008
PA 286) explicitly sanctions forward test year filings. The law also permits utilities to “self-
implement” interim rates if rate cases aren’t resolved in 180 days. Consumers Energy and

Detroit Edison have recently filed FTY rate cases successfully.

New Mexico

In New Mexico a bill was passed in 2009 that allows the state commission to use

forward test years in electric and gas rate proceedings. The bill states that

% Docket No. 09AL-299E.
% Docket No. IPC-E-09-10.
% Dockets No. 09-0166 and 09-0167.

29



WP-1
Avera/McKenzie

In making a determination of just and reasonable rates of a utility, the
commission shall select a test period that, on the basis of substantial evidence
in the whole record, the commission determines best reflects the conditions to
be experienced during the period when the rates determined by the
commission take effect. If a utility proposes a future test period, a rebuttable
presumption shall exist that a future test period best reflects the conditions to
be experienced during the period when the rates determined by the
commission take effect.®

The Bill was supported by majority voice vote of the New Mexico Public Regulation
Commission. Public Service of New Mexico recently filed an FTY rate case.

Utah

Utah statutes were amended in 2003 to allow hybrid and forward test years for gas

and electric utilities. The amended statutes state that

If in the commission’s determination of just and reasonable rates the
commission uses a test period, the commission shall select a test period that,
on the basis of the evidence, the commission finds best reflects the conditions
that a public utility will encounter during the period when the rates determined
by the commission will be in effect.*’

The choice of a test year has since become an issue in the early stages of rate cases. In 2004,
for example, PacifiCorp [d/b/a Rocky Mountain Power (“RMP”)] filed a rate case based on a
forward test year. It defended the FTY on the grounds that its costs were increasing due to
rapid system growth and a plan to improve system reliability. An unopposed Test Year
Stipulation acknowledged that the FTY was the most sensible test year for this case and
provided for a task force to address test period procedural issues. The terms of the
stipulation were not binding for future proceedings. The Commission commented in its order
approving the stipulation that

Each case needs to be considered on its own merits and the test period
selected should be the most appropriate for that case. The test period selected
for a utility in a particular case may not be appropriate for another utility or
even the same utility in a different case. Some of the factors that need to be
considered in selecting a test period include the general level of inflation,
changes in the utility’s investment, revenues, or expenses, changes in utility
services, availability and accuracy of data to the parties, ability to synchronize
the utility’s investment, revenues, and expenses, whether the utility is in a cost

% New Mexico Senate Bill 477, 2009.
$7 Utah Code Annotated Section 54-4-4 (3).
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increasing or cost declining status, incentives to efficient management and
operation, and the length of time the new rates are expected to be in effect.®

In December 2007, RMP filed a rate case based on a forward test year beginning in
July 2008.% The Commission instead chose a current FTY beginning in January 2008. The
Company was compelled to update its testimony to reflect the sanctioned test year. In its
final decision in the case, the Commission instructed the Company to file a semi-annual
“variance report” comparing its actual operating results to its rate case forecasts.

In April 2009, RMP filed a notice of intent to file a rate case in June 2009 based on a
forward test year beginning in January 2010. A high level of capital investment was
emphasized in advocating the need for an FTY. The Commission approved a Test Period
Stipulation providing for a current FTY beginning in June 2009. The decision notes that the
Division of Public Utilities argued in support of the stipulation that

the stipulated test period, combined with the opportunity for the Company to
request alternative cost recovery treatment for major plant additions, will
balance the interest of the Company in reducing regulatory lag and the
interests of customers by reducing the risks associated with the timing and
cost of4£najor capital additions projected to be completed 18 months into the
future.

Wyoming

In Wyoming, a stipulation approved in 2006 provided that RMP (d/b/a PacifiCorp)
could, on a one time trial basis, file a rate case based on a forward test year. RMP filed a rate
case in June 2007 using an FTY ending in August 2008. The Wyoming Public Service
Commission approved a rate settlement based on the forecasts for this test year. They
indicated a willingness to hear forward test year evidence in the general rate case but
required the company to submit conventional historical test year evidence as well. The
Commission also directed the company to prepare a report comparing its actual cost and
billing determinants for the current test year to those which the company forecasted in the

proceeding. In the event, the variance report stated that the company had overestimated its

* Public Service Commission of Utah, “Order Approving Test Period Stipulation”, Docket 04-035-42, October
2004.

* Public Service Commission of Utah, “Order on Test Period”, Docket No. 07-035-93, February 2008.

0 Public Service Commission of Utah, “Report and Order on Test Period Stipulation”, Docket No. 09-035-23,
June 2009.
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cost by a small amount but overestimated its revenue and on balance did not earn its allowed
rate of return for the year.

In July 2008, RMP filed a new rate case with a current FTY ending in June 2009
using calendar 2007 as a historical reference year. The company emphasized in its case the
inability of historical test year rates to compensate the utility for sizable new investments in
its system. The Commission approved a settlement that included a provision that RMP file
historical test year evidence as well as any FTY evidence in its next rate proceeding.** RMP
will continue to file operating results that will permit the Commission to review the accuracy

of its FTY forecasts.
2.2 CURRENT STATUS

Table 2 and Figure 1 detail the test year approaches that are currently in use across the
United States. It can be seen that historical test years are now used by most large I0Us in
less than twenty U.S. jurisdictions. Nearly as many jurisdictions (AL, CA, CT, FL, GA, HI,
ME, MI, MN, MS, NY, OR, RI, TN, WI, and the FERC) use forward test years routinely, at
least for larger utilities. Forward test years are also used in several Canadian jurisdictions.
Four jurisdictions (AR, OH, NJ, & PA) use hybrid test years. An additional 13 jurisdictions
are not neatly categorized. Here are some examples.

= Large utilities in Illinois, Kentucky, Maryland, and North Dakota utilities use
various test years.
= As previously noted, test years used by utilities in Utah and Wyoming depend

on conditions at the time of filing and New Mexico is heading in that direction.
2.3 CONCLUSIONS

In Section 1.2 we noted that the matching principle used in historical test year rate
cases is based on the assumption that growth in billing determinants matches cost growth so
that unit cost is stable. This is true when growth in utility productivity and average use
somehow combine to offset the cost impact of input price growth. We report in this chapter
that conditions like these have not been normal for electric utilities since the 1960s. Periods

of unit cost stability can still occur, but are apt to be followed by periods of rising unit cost.

I Wyoming PSC Docket Number 20000-333-ER-08 (Record No. 11824), May 2009.
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Table 2

Test Year Approaches of U.S. Jurisdictions

Forward (16)

State

Notes

Alabama
California
Connecticut
FERC
Florida
Georgia
Hawaii
Maine
Michigan
Minnesota
Mississippi
New York
Oregon
Rhode Island
Tennessee
Wisconsin

Alabama Power's Rate Stabilization and Equalization Factor is forward looking.

Cost is based on a historical test year that is escalated to a future rate year.
Rate cases use forward test years while formula rate plans tend to use HTYs.

Cost is based on a historical test year that is escalated to a future rate year.

Cost is based on a historical test year that is escalated to a future rate year.

Hybrid (4)

State

Notes

Arkansas
Ohio

New Jersey
Pennsylvania

Transitional/Varying (13)

Utility Name

Notes

Colorado

District of Columbia

Public Service of Colorado can file FTY evidence. No FTY rates have yet been approved but the
most recent case made extraordinary HTY adjustments.
PEPCO has filed rate cases using both hybrid and historical test years recently.

Delaware Before restructuring FTY filings were common, but companies have used HTY in recent filings.
ldaho
lllinois Historic test years are the norm in IL. However, utilities have the right to make FTY filings and an
FTY was accepted in a recent rate case of the Integrys gas utilities.
Kentucky FTYs are legally authorized, but only Duke Energy has utilized them to date.
Louisiana Cleco Power frequently uses hybrid test years. Entergy New Orleans recently had a hybrid test
year approved via settlement.
Maryland Baltimore Gas & Electric tends to file hybrid test years while other utilities tend to file historical test
years.
Missouri Utilities have the option to file hybrid year forecasts that are trued up during the course of the
proceeding.
New Mexico Recently passed law allows for use of FTY, but no rate case with an FTY has yet been approved.
North Dakota Utilities use various test years including FTYs.
Utah Test year selection is part of the rate case and can be contested. Several recent rate cases have
used FTYs.
Wyoming Rocky Mountain Power has recently had FTYs approved.
Historical (19)
Utility Name Notes
Alaska
Arizona
Indiana
lowa
Kansas
Massachusetts
Montana
Nebraska Nebraska has no electric IOUs in its jurisdiction. Gas companies are legally authorized to use
FTYs, but no gas company has had FTY rates approved.
Nevada

New Hampshire
North Carolina
Oklahoma
South Carolina
South Dakota
Texas
Vermont
Virginia
Washington
West Virginia
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Figure 1

Map of Jurisdictions by Approved Test Year

Forward Test Year

Historical Test Year m

Numerous regulators have moved away from historical test years in periods when unit cost is

rising. Historical test year jurisdictions are now in the minority.
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3. EMPIRICAL SUPPORT FOR FORWARD TEST YEARS

3.1 UNIT CosT TRENDS OF U.S. ELECTRIC UTILITIES

In Section 1.2 we detailed the key role that the trend in the unit cost of utilities has in
determining the reasonableness of historical test years and the need for forward test years. In
original research for this paper, we have calculated the unit cost trends of a sample of
vertically integrated electric utilities (“VIEUs”). In this section, we explain our research
methods in some detail before discussing the results.

3.1.1 Data

The primary source of utility cost date used in the study was the FERC Form 1.
Major investor-owned electric utilities in the United States are required by law to file this
form annually. Data reported on Form 1 must conform to the FERC’s Uniform System of
Accounts. Details of these accounts can be found in Title 18 of the Code of Federal
Regulations.

Unit cost calculations also require data on billing determinants. Data on the number
of customers served were drawn from FERC Form 1. Data on delivery volumes were drawn
from Form EIA 861. The FERC Form 1 and Form EIA 861 data used in this study were
gathered by SNL Financial, a respected commercial vendor.

Data were considered for inclusion in the sample from all major investor-owned
VIEUs that did not offer gas distribution service or sell or spin off the bulk of their
transmission assets in recent years. To be included in the study the data were required,
additionally, to be plausible and not unduly burdensome to process. Data from the thirty four
companies listed in Table 3 were used in the unit cost research. The sample period was
1996-2008. The year 2008 is the latest for which the requisite data were available when the
study was prepared.

Supplemental data sources were used to measure input price trends. Handy Whitman
indexes were used to measure electric utility construction cost trends. Global Insight indexes
were used to measure trends in the prices of electric utility materials and services.
Employment cost indexes prepared by the BLS were used to measure trends in labor prices.
Regulatory Research Associates data was used to measure trends in target ROEs approved by

regulators.

35



Table 3

WP-1
Avera/McKenzie

Utilities Included in the Unit Cost Research

Company

Alabama Power
Appalachian Power
Arizona Public Service
Black Hills Power

Carolina Power & Light
Cleco Power

Columbus Southern Power
Dayton Power and Light
Duke Energy Carolinas
Empire District Electric
Entergy Arkansas

Florida Power & Light
Florida Power

Georgia Power

Gulf Power

Idaho Power

Indianapolis Power & Light
Kansas City Power & Light
Kentucky Power

Kentucky Utilities
Minnesota Power
Mississippi Power

Nevada Power

Ohio Power

Oklahoma Gas and Electric
Otter Tail Power
PacifiCorp

Portland General Electric

Public Service Company of Oklahoma
Southwestern Electric Power
Southwestern Public Service

Tampa Electric
Tucson Electric Power
Virginia Electric and Power

Number of utilities in sample: 34
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3.1.2 DEFINITION OF UNIT CoST

In Section 1.2.1 we discussed a measure of unit cost growth that is relevant in the
appraisal of test years. It is constructed by taking the difference between growth in the net
cost of base rate inputs and the growth in an index of utility billing determinants. For each
sampled utility, we calculated the total cost of base rate inputs net of taxes as the sum of non-
energy O&M expenses, depreciation, amortization, and return on rate base. Non-energy
O&M expenses were calculated as total O&M expenses less customer service and
information expenses and energy expenses that included those for steam power generation
fuel, nuclear power generation fuel, other power generation fuel, and purchased power.*? 43

Return on rate base was calculated as the value of the rate base times a weighted
average cost of capital (“WACC?”). In constructing the WACC we assumed 50/50 weights
for debt and common equity. The rate of return on debt was calculated as the ratio of the
interest payments of electric utilities to the value of their debt as reported on the FERC Form
1. The ROE was calculated as the average applicable allowed ROEs of electric utilities as
reported by Regulatory Research Associates.** The rate base for each utility was calculated
as its net plant value less net accumulated deferred income taxes plus the value of its fuel,
material, and supply inventories.

We reduced the base rate cost thus calculated by two kinds of “non-core” revenues, as
is common in the calculation of retail base rate revenue requirements. One item deducted
was Other Operating Revenue. This is the revenue from miscellaneous goods and services
that include bulk power wheeling. The other component of non-core revenues was an
estimate of the margin from power sales for resale.*

The growth in the billing determinant index used in our study is a weighted average
of the growth in important billing determinants of electric utilities. The determinants used in

index construction were the numbers of residential, commercial, and other retail customers

*2Customer service and information expenses were excluded because they tended to rise over the sample period
due to expanding demand-side management programs. The cost of DSM programs is typically recovered using
tracker-rider mechanisms.

¥ We also excluded the Other Expenses category of Other Power Supply Expenses. We believe that large and
volatile commodity-related costs are sometimes reported in this category.

* In this calculation, we assumed that the target ROE approved for a utility in its most recent rate case was
applicable until a new target ROE was approved.

* These margins were computed as the difference between sales for resale revenue and an estimate of the
energy commodity costs used in power supply.
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and the corresponding delivery volumes.*® We weather normalized the volumes using
econometric demand research. In constructing the index, the trends in the billing
determinants thus assembled were weighted by our estimates of the typical shares of
individual billing determinants in the base rate revenue requirements of VIEUs.*” The
estimates were drawn from a perusal of recent VIEU rate case filings.

3.1.3 UNIT COST RESULTS

Unit Cost Trends

The average annual trends of the sampled utilities in their cost, billing determinants,
and unit cost can be found in Table 4 and Figure 2. It can be seen that unit cost declined by a
modest 0.78% annually on average in the 1996-2002 period as average growth in billing
determinants exceeded average growth in cost. The average growth in unit cost was positive
in only one year of this period. These results suggest that, under typical operating conditions,
historical test years would have yielded compensatory outcomes in rate cases during this
period.

In the 2003-2008 period, on the other hand, it can be seen that unit cost grew briskly,
averaging about 2.31% annually. Utilities experienced unit cost growth on average in every
year of the period. Cost averaged 1.98% annual growth from 1996 to 2002 and 4.36%
annual growth thereafter. The normalized growth of billing determinants averaged 2.75%
per annum through 2002 but only 2.05% per annum thereafter. Thus, growth in billing
determinants slowed despite marked acceleration of cost growth.

Earnings Impact

To consider the earnings attrition resulting from 2.3% annual unit cost growth,
consider that if the typical company in the sample earned its target ROE it would constitute
about 13% of the total cost of its base rate inputs. Assuming two years of 2.3% unit cost
growth, revenue based on prices reflecting only the normalized business conditions of the
historical test year would be expected to result in a 4.45% base rate revenue shortfall. If
there was no tax adjustment, this would reduce the return on equity by about 35%. Assuming

*® The retail peak demands of commercial and industrial customers are also important billing determinants but
data on these were unavailable.

" We assigned the base rate revenue shares corresponding to demand charges to the “other retail” delivery
volume, expecting that these volumes have trends that are similar to those of demand charge billing
determinants.
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Trends in the Unit Cost of US Vertically Integrated Utilities

Average Annual Growth Rates
1996-2008
1996-2002
2003-2008

Year

1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Sample Average Annual Growth Rates, Unweighted

Cost'

2.8%
1.4%
-0.7%
2.5%
3.4%
0.9%
3.6%
1.6%
4.6%
4.0%
5.0%
7.9%
3.0%

3.08%
1.98%
4.36%

Billing Determinants?

3.5%
2.2%
2.9%
3.0%
4.0%
1.4%
2.2%
4.3%
1.6%
1.8%
1.5%
2.6%
0.5%

2.43%
2.75%
2.05%

Unit Cost

-0.7%
-0.8%
-3.6%
-0.6%
-0.5%
-0.6%
1.4%
-2.7%
3.0%
2.2%
3.5%
5.3%
2.5%

0.65%
-0.78%
2.31%

! The net cost formula is (Total O&M Expenses - Energy O&M Expenses - Customer Service and Information Expenses) + (Depreciation + Amortization +

WACC x Rate Base) - (Other Operating Revenues + Estimated Resale Margin). The source of the cost data is FERC Form 1.

% The annual growth in billing determinants is a weighted average of the growth in residential, commercial, and other retail delivery volumes and customers
served. The weights are shares in the base rate revenue requirement that are typical of vertically integrated electric utilities. Volumes were weather
normalized by PEG Research using econometric demand modelling. The source of the raw volume data is Form EIA 861. The source of the customer data

is FERC Form 1.
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an allowed ROE of 11%, this would mean a drop in ROE of around 375 basis points before
tax adjustments. While lower income taxes would mitigate the earnings impact, we may
conclude from this analysis that historical test years would have been inherently non-
compensatory for a utility operating under the typical business conditions facing VIEUs in
recent years. Results would be much waorse for utilities facing more pronounced unit cost
pressures due, for example, to an accelerated program of replacement capex or a large scale
DSM program.

Unit Cost Drivers

Input Prices Our discussion in Section 1.2.1 contained the result that input price inflation,
productivity growth, and the trend in average use were key drivers of unit cost growth. We
calculated for this report indexes of the inflation in the prices of base rate inputs faced by the
sampled VIEUs. The growth rates of the summary input price indexes are weighted averages
of the growth rates in indexes of prices for electric utility plant and O&M labor and materials
and services. The index for each utility uses as weights the share of each input group in the
total cost of the company’s base rate inputs.”® The index for the price of plant was calculated
from the trends in bond yields, allowed returns on equity, and the Handy Whitman
Construction Cost Index for vertically integrated electric utilities in the applicable region.
Results of our input price research are presented in Table 5 and Figure 3. It can be
seen that the prices of base rate inputs averaged 2.76% annual inflation in the 1996-2002
period and 3.65% inflation in the 2003-2008 period --- an increase of 89 basis points. The
price acceleration was primarily in materials and services and capital. M&S price inflation
averaged 2.08% annually in the 1996-2002 period and 4.31% annually in the 2003-2008

period.

“® An input price index with cost share weights effectively estimates the impact of price inflation on cost.

41



Table 5

WP-1
Avera/McKenzie

Trends in Prices of Electric Utility Base Rate Inputs, 1996-2008

Year

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Summary Input Price Index

Labor

Materials & Services

Capital

Index

1.000
1.032
1.061
1.095
1.114
1.162
1.185
1.213
1.246
1.289
1.337
1.417
1.451
1.510

Growth Rate

3.2%
2.7%
3.2%
1.7%
4.2%
1.9%
2.3%
2.7%
3.4%
3.7%
5.8%
2.3%
4.0%

Average Annual Growth Rate

1996-2008

1996-2002
2003-2008

Sources

Labor

Materials & Services

Capital

Summary

3.17%

2.76%
3.65%

Index

1.000
1.033
1.065
1.108
1.139
1.193
1.242
1.301
1.356
1.428
1.501
1.652
1.578
1.629

Growth Rate

3.2%
3.1%
4.0%
2.7%
4.6%
4.0%
4.6%
4.2%
5.1%
5.0%
9.6%
-4.6%
3.2%

3.76%

3.76%
3.75%

Index

1.000
1.020
1.042
1.058
1.076
1.109
1.135
1.157
1.189
1.241
1.303
1.364
1.421
1.498

Growth Rate

2.0%
21%
1.6%
1.6%
3.0%
2.4%
1.9%
2.7%
4.3%
4.9%
4.6%
4.1%
5.3%

3.11%

2.08%
4.31%

Index

1.000
1.034
1.061
1.098
1.112
1.158
1.168
1.186
1.206
1.227
1.251
1.303
1.352
1.396

Growth Rate

3.3%
2.7%
3.4%
1.2%
4.1%
0.8%
1.5%
1.7%
1.7%
1.9%
4.1%
3.6%
3.2%

2.57%

2.43%
2.72%

Calculated by PEG Research from BLS Employment Cost Indexes that include pensions and benefits
Calculated by PEG Research using functional cost shares for sampled utilities obtained from FERC Form 1 and

detailed electric utility M&S price indexes obtained from Global Insight's Power Planner.

Calculated by PEG Reseach from

Handy Whitman electric utility construction cost indexes
Average yields on utility bonds calculated from FERC Form 1 data gathered by SNL Interactive
Applicable allowed ROEs as reported by Regulatory Research Associates

Calculated by PEG Research from the labor, M&S, and capital price indexes using vertically integrated electric utility

base rate input cost shares drawn from FERC Form 1

FERC Form 1 data gathered by SNL
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Figure 3

Base Rate Input Price Inflation of Sampled Utilities
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Plant Additions Large plant additions were noted in Section 1.2.1 to be an important driver
of utility productivity growth. Table 6 and Figure 4 describe the trend in real (i.e. inflation
adjusted) plant additions per customer of the sampled utilities. It can be seen that from 2003
through 2008, real plant additions were 25% higher on average than in the 1995-2002 period.
Average Use In Table 7 and Figure 5 we present information on the trends in weather
normalized average use by the residential and commercial customers of a large sample of
U.S. electric utilities from 1996 to 2008. The sample included specialized transmission and
distribution utilizes as well as VIEUSs. It can be seen that the growth rates in average use
have tended to fall for both residential and commercial customers since 2002. The trend was
more pronounced for residential customers. Growth in normalized average use of power by
residential customers averaged 1.09% per year in the 1996-2002 period and 0.43% per year
in the 2003-2008 period. Growth in weather-normalized average use by commercial
customers averaged 1.04% per year in the 1996-2002 period and 0.74% per year in the 2003-
2008 period.

The average use slowdown was especially pronounced in the 2006-2008 period. The
normalized average use of residential customers averaged a slight 0.19% annual decline and
average use by commercial customers was essentially flat. For this more recent period, we
separately calculated trends for utilities in service territories with large DSM programs and
the trends for utilities in other territories. The normalized average use by residential
customers of utilities operating in territories with large DSM programs declined by a
remarkable 0.68% on average.

These results suggest that the typical IOUs may not be able in the future to count on
brisk growth in average use by residential and commercial customers to buffer the impact on
unit cost growth of input price inflation and increased plant additions. The problem will be
considerably more acute in service territories where there are aggressive conservation
programs. Forward test years will be particularly uncompensatory where utilities must cope

with the consequences for load of aggressive DSM programs.
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Table 6

Real Plant Additions Per Customer of Sampled Utilities

Real Additions to Plant in Number of Customers Real Additions per Customer
Service (1995=100) (1995=100) (1995=100)

1995 100.00 100.00 100.00
1996 93.26 101.89 91.53
1997 85.99 103.99 82.70
1998 70.50 106.33 66.30
1999 89.82 108.20 83.01
2000 102.31 110.66 92.46
2001 111.46 112.80 98.81
2002 108.46 114.70 94.56
2003 148.32 116.57 127.23
2004 110.42 118.78 92.96
2005 115.52 120.98 95.49
2006 125.04 123.89 100.93
2007 149.51 125.82 118.83
2008 165.19 126.85 130.22

Averages

1996-2002 87.05

2003-2008 110.94

Sources: Cost and cutomer data from FERC Form 1. Plant additions deflated using applicable regional Handy
Whitman electric utility construction cost indexes.
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Figure 4

Real Plant Additions per Customer of Sampled Utilities
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Table 7

Trends in Average Use by Residential & Commercial
Customers of Investor-Owned Electric Utilities

Year

1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Average Annual Growth Rate

1996-2008
1996-2002
2003-2008
2006-2008
High DSM utilities
Other utilities

Sources: Customer data from FERC Form 1. Volume data from Form EIA 861. Volumes were weather normalized

Residential Commercial
Raw Normalized Raw Normalized
1.10% 2.14% 0.68% 1.14%
-2.35% -0.36% -0.43% -0.25%
1.39% 0.93% 1.91% 1.33%
1.66% 1.64% 1.63% 1.87%
2.02% 1.24% 3.20% 3.33%
-0.65% -0.29% -0.35% -0.53%
4.18% 2.35% 0.71% 0.42%
-0.71% 0.78% 2.88% 3.44%
0.03% 1.08% 0.35% 0.48%
4.02% 1.29% 1.24% 0.61%
-2.86% -0.21% -1.06% -0.80%
2.68% 0.23% 2.26% 1.95%
-1.95% -0.61% -1.83% -1.26%
0.66% 0.79% 0.86% 0.90%
1.05% 1.09% 1.05% 1.04%
0.20% 0.43% 0.64% 0.74%
-0.71% -0.19% -0.21% -0.04%
-1.07% -0.68% -0.19% -0.08%
-0.54% 0.05% -0.22% -0.02%

by PEG Research using econometric demand modelling.
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Figure 5

Normalized Average Use Trends of Electric IOUs
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3.2 How TEesT YEARS AFFECT CREDIT QUALITY METRICS

Table 8 presents results for selected credit quality metrics for a large sample of
electric utilities. The reported metrics are averages for the 2006-2009 period. The source is
Credit Stats: Electric Utilities—U.S., a report appearing in the Global Credit Portal of
Standard & Poor’s RatingsDirect. We present results for four credit metrics: Standard &
Poor’s corporate credit rating, the (rate of) return on capital, and two cash flow ratios
(EBITDA interest coverage and FFO/Debt).

Cash flow ratios are used by credit analysts to assess a utility’s ability to service debt.
The cash flow measures are normally calculated as adjustments to net income that add back
cash flows that could be used to service debt. FFO (funds from operations), for instance,
adds back depreciation and amortization expenses. EBITDA (earnings before interest, taxes,
depreciation, and amortization) adds back interest and tax payments as well as depreciation
and amortization.

Table 8 reports averages for each of the numerical metrics for utilities that operated
under historical, hybrid, and forward test years throughout the 2006-2008 period. There is
also an indeterminate category for utilities that are not easily categorized as having operated
under one kind of test year during this period.

Caution must be taken in making comparisons inasmuch as these metrics may differ
between the sampled utilities due to differences in several other business conditions as well
as to any differences in test years. The other relevant business conditions include the ability
to rate base construction work in progress, the local severity of the 2008 recession, and
whether or not utilities operated under formula rates and/or revenue decoupling. Despite
these complications, the samples are large and diverse enough to shed some light on the
effect that test years have on credit metrics.

Comparing the results, it can be seen that the values of all four credit metrics were
typically much more favorable for the forward test year utilities than for the historical test
year utilities.

o0 The forward test year utilities had a typical credit rating between BBB+ and A-

whereas the historical test year utilities had a typical credit rating between BBB-
and BBB.
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Table 8

How Credit Metrics of Electric Utilities
Differ by Test Year, 2006-2008

Company Name

Historical Test Years
AEP Texas Central
AEP Texas North
Appalachian Power
Arizona Public Service
Black Hills Power
Carolina Power & Light
CenterPoint Energy Houston Electric
Central lllinois Light
Central lllinois Public Service
Central Vermont Public Service
Commonwealth Edison
Duke Energy Carolinas
Duke Energy Indiana
El Paso Electric
Entergy Gulf States
Entergy Louisiana
Entergy Texas
Interstate Power & Light
IPALCO Enterprises (Indianapolis Power & Light)
Kentucky Power
MidAmerican Energy
Nevada Power
NSTAR Electric
Oklahoma Gas & Electric
Oncor Electric Delivery
Public Service Company of Colorado
Public Service Company of New Hampshire
Public Service Company of New Mexico
Public Service Company of Oklahoma
Puget Sound Energy
Sierra Pacific Power
South Carolina Electric & Gas
Southern Indiana Gas & Electric
Southwestern Electric Power
Southwestern Public Service
Texas-New Mexico Power
Tuscon Electric Power
Westar Energy
Western Massachusetts Electric

Hybrid Test Years
Atlantic City Electric
Baltimore Gas & Electric
Cleveland Electric llluminating
Cleco Power
Columbus Southern Power
Dayton Power & Light
Duke Energy Ohio
Entergy Arkansas
Idaho Power
Jersey Central Power & Light
Metropolitan Edison
Ohio Edison
Ohio Power
PECO Energy
Pennsylvania Electric
PPL Electric Utilities
Public Service Electric & Gas
Toledo Edison

S&P Corporate
Credit Rating

BBB
BBB
BBB
BBB-
BBB-
BBB+
BBB
BBB-
BBB-
BB+
BBB-

A-
BB
BBB
BBB
BBB

BBB+
BB+
BBB

BB
A+
BBB+
BBB+
BBB+
BBB

BBB
BBB

BBB
A-
BBB
BBB+

BB+
BBB-
BBB

BBB
BBB
BBB
BBB
BBB

A-
BB
BBB
BBB
BBB
BBB
BBB
BBB
BBB
A-
BB
BBB

Return on Capital
(%)

EBITDA/Interest
Coverage

WP-1
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FFO/debt
(%)

18.2
8.7
21.0
9.5
19.3
253
25.0
24.4
29.5
15.7
12.8
121
28.5
21.3
18.8
25.1
36.3
14.0
24.4
12,9
13.8
22.7
111
21.6
25.2
17.9
19.6
13.7
8.6
18.3
13.7
12.7
21.1
22.8
15.4
121
9.5
17.9
14.8
11.8

19.9
34.2
111
9.2
10.9
23.3
42.9
25.5
27.7
10.7
22.9
12.7
145
15.0
19.5
15.8
18.6
14.9
28.0



How Credit Metrics of Electric Utilities
Differ by Test Year, 2006-2008

EBITDA/Interest

Company Name

Forward Test Years

ALLETE (Minnesota Power)
Central Hudson Gas & Electric
Central Maine Power
Connecticut Light & Power
Detroit Edison

Entergy Mississippi

Florida Power & Light
Florida Power Corp.
Georgia Power

Gulf Power

Hawaiian Electric
Mississippi Power

Northern States Power - MN
Northern States Power - WI
Pacific Gas & Electric
PacifiCorp

Portland General Electric
Rochester Gas & Electric
Southern California Edison
Tampa Electric

Wisconsin Electric Power
Wisconsin Power & Light
Wisconsin Public Service

Indeterminate
Alabama Power
Empire District Electric
Indiana Michigan Power
Kansas City Power & Light
Potomac Electric
Southwestern Electric Power
Union Electric

All Companies

S&P Corporate
Credit Rating

Table 8, continued

BBB-
BBB
BBB
BBB
BBB
BBB-

Return on Capital

(%)

8.6

Coverage

51
5.1
4.9
5.3
4.3
4.9
4.3
7.0

4.3
5.7
35
35
4.8
4.4
35
4.4

4.8
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FFO/debt
(%)

21.0
19.5
14.9
17.8
12.2
16.8
27.1
30.7
19.0
22.6
19.2
153
355
22.9
26.6
233
17.3
19.2
19.4
193
21.0
14.6
24.7
23.8

18.1
215
15.7
15.4
19.4
20.6
15.4
18.4

19.3

Source: Standard & Poor's Ratings Direct, Credit Stats: Electric Utilities - U.S. August 24, 2009. Financial metrics are averages of the years 2006-2008.

Standard & Poor’s Financial Services LLC (“S&P”) ratings may not be reproduced or distributed without the prior permission of S&P. S&P does not guarantee the accuracy,
completeness, timeliness or availability of any information, including ratings, and is not responsible for any errors or omissions (negligent or otherwise), regardless of the
cause, or for the results obtained from the use of ratings. S&P GIVES NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE. S&P SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, EXEMPLARY, COMPENSATORY, PUNITIVE, SPECIAL OR CONSEQUENTIAL DAMAGES, COSTS, EXPENSES, LEGAL FEES, or LOSSES
(INCLUDING LOST INCOME OR PROFITS AND OPPORTUNITY COSTS) IN CONNECTION WITH ANY USE OF RATINGS. S&P’s ratings are statements of
opinions and are not statements of fact or recommendations to purchase, hold or sell securities. They do not address the market value of securities or the suitability of
securities for investment purposes, and should not be relied on as investment advice.
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0 The forward test year utilities had an average return on capital of 9.2% whereas
the historical test year utilities had an average return of 7.9%.

o0 The forward test year utilities had an average EBITDA/interest coverage of 5.1
whereas the historical test year utilities had an average coverage of 4.2

o0 The forward test year utilities had an average FFO/debt ratio of 21.0% whereas
the historical test year utilities had an average ratio of 18.2%.

Additional insights concerning the effect of forward test years on credit quality can be
found in another recent Standard & Poor’s report.*® The study sought to rank state regulatory
regimes with respect to their effect on credit quality. Of the fourteen states covered by the
study which had well-established forward test year traditions at the time of the study, the
author found five to be “more credit supportive”, six to be “credit supportive”, only two to be
“less credit supportive”, and none to be “least credit supportive”. In contrast, of the
seventeen states covered by the study that had well-established historical test year conditions,
only three were categorized as “more credit supportive”, seven were categorized as “credit
supportive”, six were categorized as “less credit supportive” and one was categorized as

“least credit supportive”.
3.3 INCENTIVE IMPACT OF FORWARD TEST YEARS

In Section 1.2.4 we noted that the incentive impact of forward test years has been an
issue in some proceedings. We argued, based on our experience in the field of incentive
regulation, that the incentive impact of forward and historical test years should be similar on
balance. To test the hypothesis that the choice of a test year has no impact on operating
efficiency, PEG Research measured the trends in the O&M expenses of a large group of
VIEUs over the 1996-2008 sample period. O&M expenses are a better focus than the total
cost of base rate inputs in such a study because some utilities had greater needs than others
for major plant additions and these needs had little to do with the kind of test year in a
jurisdiction. Differences in cost growth are due in part to differences in output growth, so we
divided O&M expenses by three alternative output metrics: generation volumes, generation
capacity, and the number of customers served. We calculated how the trends in the three cost
metrics differed for utilities operating under three kinds of test years: historical, hybrid, and

* Todd Shipman, Assessing U.S. Utility Regulatory Environments, Standard & Poor’s Ratings Direct,
November 2008.
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forward. If forward test years weaken operating efficiency, we would expect the growth in
the cost metrics to be higher on average for the forward test year utilities.

Results of this exercise are reported in Table 9. It can be seen that, using all three
cost metrics, the cost trends of the forward test year utilities were similar to --- and a little
slower than --- those of the historical test year utilities and of the full utility sample. These
results are consistent with the notion that there is no significant difference in the incentives to

contain cost that are generated by future and historical test years.
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Table 9

Trends in Unit Non-Fuel O&M Expenses
by Test Year, 1996-2008

WP-1
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Test Year Type
Historic Partial Forward All
Cost/Customer 2.1% 2.0% 1.9% 2.2%
Cost/Generation Volume 2.2% 3.0% 1.4% 2.3%
Cost/Generation Capacity 1.9% 3.2% 1.3% 1.9%

Source: Federal Energy Regulatory Commission (FERC) Form 1 and Form EIA-876 data gathered by SNL Financial.
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4. CONCLUDING REMARKS

Having established in some detail in the chapters above the financial stresses imposed
on U.S. electric utilities by historical test years today, we provide in this chapter some
concluding remarks on action plans for regulators who wish to move forward with sensible

remedies.
4.1 SENSIBLE FIRST STEPS

In states where regulators are interested in experimenting with forward test years but
not yet prepared to “make the plunge” to large scale adoption, our discussion has identified a
number of cautious first steps down the road that limit the risk of bad outcomes but permit
the regulatory community to learn more about FTY pros and cons.

o0 Allow a forward test year on a trial basis for one interested utility.

o Allow forward test years on an occasional basis when a utility makes a
convincing case that rising unit costs make historical test years unjust and
unreasonable. A ruling on the test year issue can precede the preparation of a
rate case, as in Utah.

0 Borrow a few of the methods used in FTY rate cases to make additional
adjustments to historical test year costs and billing determinants. For
example, HTY O&M expenses and/or plant addition costs can be adjusted for
forecasts of price inflation prepared by respected independent agencies.
Residential and commercial delivery volumes can be adjusted for recent
average use trends. Special adjustments can be made for looming major plant
additions.

o Try current FTYs, which involve forecasts only one year into the future.
Current test years can be combined with interim rate increases at the outset a
rate case which are subject to true up when new rates are ultimately approved.
The combination of current test years and interim rates is a salient option

because it eliminates regulatory lag without a two year forecast.
4.2 ALTERNATIVE REMEDIES FOR TEST YEAR ATTRITION

In states where regulators aren’t ready to abandon historical test years but are
sympathetic to the attrition problems that they sometimes cause, a variety of alternative
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measures are available to relieve the financial attrition that can result from using historical
test years in a rising unit cost environment.

1. HTY calculations can incorporate the full array of normalization, annualization,
and known and measurable change adjustments that are used in other
jurisdictions.

2. Utilities can be permitted to implement interim rate increases. Interim rates can
effectively reduce regulatory lag by a year. States that permit interim rates
include HI, 1A, MI, MO, NH, OK, TX, VA, and WI.

3. Capital spending trackers can ensure timely commencement of the recovery of
costs of plant additions, without rate cases, when assets become used and useful.
Trackers can be designed to maintain incentives for good capital cost
management and timely project completion. Monitoring by PEG Research
reveals that capital spending trackers have been approved for use by energy
utilities in AR, CA, FL, GA, IA, ID, IL, IN, KS, KY, MD, ME, MN, MO, NJ,
NY, OH, OK, OR, PA, TX, VA, and WI.

4. The inclusion of CWIP in rate base improves cash flow and reduces future rate
shocks. This practice also reduces the losses that a utility experiences making
large plant additions under historical test year rates. Monitoring by the Edison
Electric Institute has found that states that have recently allowed inclusion of
CWIP in rate base include CO, FL, GA, IN, KS, KY, LA, MI, MO, NC, NM, NV,
SD, TN, VA, and WV.

5. Cost trackers can also adjust rates automatically to ensure timely recovery of
O&M expenses that are unusually volatile and/or expected to rise rapidly.
Expenses that are often recovered using trackers include those for pensions and
benefits, uncollectible bills, and DSM.

6. Several methods have been established to compensate utilities for slowing growth
in average use.

e Lost revenue adjustment mechanisms (a/k/a lost margin trackers) restore
margins that are estimated to have been lost because of utility
conservation programs. These are currently used by electric utilities in
CT, IN, KY, OH, NC, and SC.
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e Decoupling true-up plans help base rate revenue track revenue
requirements more closely and can thereby restore lost margins that result
from slow growth in average use resulting from a wider variety of sources,
including conservation programs administered by independent agencies.
Such plans are currently used by electric utilities in CA, CT, DC, HI, ID,
MA, MD, MI, NY, OR, VT, and WI. They are used by gas utilities in
several additional states (e.g. AR, CO, IN, MN, NJ, NC, UT, VA, WA,
and WY).

e Higher customer charges are also effective in reducing attrition from
declining average use. Straight fixed variable pricing, which recovers all
fixed costs using fixed charges, is used by gas utilities in GA, MO, OH,
OK, and ND.

7. The duration of rate cases can be limited. A reasonable cap is the average length
of cases in the United States, which is currently between nine and ten months.

8. Multiyear rate plans can give utilities rate escalation between rate cases for
inflation and other business conditions that drive cost growth. Such plans
typically have a duration of three to five years, and terms of seven to ten years
have been approved. Even if an historical test year makes the initial rates under
such plans non-compensatory, it would only happen once in a multiyear period.
Utilities would have several years to recoup their losses through superior
productivity growth --- and an incentive to do so. North American jurisdictions
where multiyear rate plans are common include CA, ME, MA, NY, OH, and VT
in the United States and Alberta, British Columbia, and Ontario in Canada. This

approach to ratemaking is more the rule than the exception overseas.

%0 See EEI 2007 Financial Review, p. 36.
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APPENDIX: UNIT COST LOGIC

To better understand the conditions that can cause historical test year rates to produce
earnings attrition, suppose that year t is a rate year (a year when new rates take effect) and
that the utility is underearning with its newly implemented HTY rates. The cost of base rate
inputs then exceeds base rate revenue and the ratio of cost to revenue is positive.

Cost; /Revenue; > 0.

To simplify the story, suppose next that the utility has only one service and the base rate for
that service is gathered exclusively from a volumetric charge. In the historical test year, the
revenue requirement is then the product of a price (P..) and a volume (V4.2) and this is set
equal to the allowed cost of service

Pi2X Viz = Cost.o
so that

P2 = Cost.2/Vi2 = Unit Costy.,.

The rate equals the cost per kWh of sales, which we may call the unit cost of service in the
historical test year.

Revenue in the rate year is the product of this same price, which reflects historical
business conditions, and the contemporary sales volume. The ratio of cost to revenue may
then be restated as

Cost; /Revenue; = Costi/ (P2 X Vi)

= Cost; / [(Costio/ Vi-2) X V4]

= (Cost; / Vi) I (Costi2/ Vi)

= Unit Cost; / Unit Cost., . [Al]
An historical test year rate is thus non-compensatory if the utility’s unit cost is higher in the
rate year than it was two years ago in the test year. Growth in the unit cost of the utility is
thus the fundamental reason for earnings attrition. Note also that

Unit Cost; / Unit Cost;., = (Cost; / Costr.2) / (Vi V). [A2]
Unit cost thus grows between the test year and the rate year if cost grows more rapidly than
the sales volume. Growth in the sales volume therefore matters as well as cost growth in

determining a utility’s unit cost trend. Moreover, the ability of historical test year rates to
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avoid under or, for that matter, over earning depends on the stability of the relationship
between cost and billing determinants.

The key result that historical test years are non-compensatory when unit cost is rising
extends to the real world situation in which a utility provides multiple services, each with
several charges. In this situation the ratio of the total delivery volume in [A2] is replaced by
a weighted average of the ratios for all billing determinants.>

*! The weight for each individual billing determinant is its share of the total base rate revenue.
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Rating Drivers

212.553.3837

- Supportive regulatory environment
- Large capital expenditure program
- High coal concentration

- Strong and stable financial metrics

Corporate Profile

Kentucky Utilities (KU: Baa1 Issuer Rating) is a regulated public utility engaged in the generation, transmission
and distribution of electricity. KU provides electric service to approximately 510,000 customers in Kentucky and

29,000 customers in Virginia. Its service territory covers approximately 4,800 square miles.

KU is a wholly-owned subsidiary of LG&E and KU Energy LLC (LKE: Baa2 Issuer Rating). KU and its affiliate,
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Louisville Gas and Electric Company (LG&E: Baa1 Issuer Rating), are the two main operating entities of LKE. LKE
in turn is wholly owned by PPL Corporation (PPL: Baa3 Issuer Rating), a diversified energy holding company
headquartered in Allentown, PA.

SUMMARY RATING RATIONALE

KU's Baa1 Issuer Rating reflects its sound financial performance and the credit supportive regulatory environment
in which it operates, offset in part by a large capital expenditure program and, to a lesser extent, a lack of fuel and
geographic diversity.

DETAILED RATING CONSIDERATIONS
SUPPORTIVE REGULATION PROVIDES FOR TIMELY COST RECOVERY

We consider the Kentucky Public Service Commission (KPSC) to be supportive of long term credit quality and
note that it has approved various tracker mechanisms that provide for timely cost recovery outside of a rate case.
KU's tracker mechanisms include a Fuel Adjustment Clause (FAC), an Environmental Cost Recovery Surcharge
(ECR) and a Demand-Side Management Cost Recovery Mechanism (DSM). KU does not have a decoupling
mechanism in place, which subjects KU's net revenue to weather volatilities. The lack of a decoupling mechanism
is less of an issue for non-weather related demand fluctuations because KU has the DSM and expects to have
modest load growth in 2014.

In December 2012, the KPSC approved KU's settlement regarding the rate case filed in June 2012 which
requested a base rate increase of $82 million for electricity (6.5%), to take effect in January, 2013. The settlement
granted KU an increase in electric base rates of $51 million with an authorized ROE of 10.25%. The rate case
progressed without being unusually controversial or contentious; we consider the decision a constructive result.
Due to the high level of planned capital expenditures, KU is likely to file for another rate case in 2014.

LARGE PLANNED CAPITAL EXPENDITURES

Capital expenditures for KU are expected to remain at elevated levels from 2013-2017. Total capital expenditures
are expected to be $3.1 billion, with $1.2 billion related to environmental. The total estimated amount represents
about 56% of its net book value of property, plant and equipment, which stands at about $5.5 billion at the end of
the third quarter 2013.

The disallowance risk associated with large capital expenditures is meaningfully moderated by Kentucky's
supportive regulatory environment as detailed above. KPSC is also authorized to grant return on construction
work in progress (CWIP) in rate case proceedings. Moreover, the ECR virtually eliminates regulatory lag for
investments associated with complying with the Clean Air Act and coal combustion waste and byproduct
environmental requirements. The terms of the ECR allows KU to receive the return of and a return on the
investment starting two months after making the investment. This is highly favorable compared to the traditional
process where regulatory lag could last a few years due to the length of the construction period plus the rate case
proceeding.

HIGH COAL CONCENTRATION

KU's current fuel mix is heavily biased towards coal. Of its 4.8 GW of generating capacity, 3.4 GW (69%) is coal-
fired and it provides almost all (95%) of generation. The remaining 31% of the generating capacity is comprised
mainly of gas- or oil- fired facilities that are utilized as peakers.

The fuel concentration, though a credit negative, is acceptable for its rating levels because Kentucky is very
supportive of the coal industry. Kentucky is one of the leading coal producing states and the coal industry is very
important to the local economy. The support is evidenced by the passage of the ECR, which provides the
company with highly favorable terms for its investments in coal-related environmental expenditures.

KU's fuel mix may also improve in the future as KU, along with LG&E, is building a 640-MW gas-fired combined
cycle plant at Cane Run and plans to build a 700-MW gas-fired combined-cycle plant at KU's Green River
generating site. The Cane Run gas plant is under construction and due to be completed by the end of 2015. Cane
Run will replace some of the less economic coal plants totaling 234 MW at Tyrone and Green River that are being
closed. The construction of the Green River gas plant has been announced but not yet approved. If approved, it is
expected to be in service by end of 2018 to accommodate expected load growth.

The operating status of E.W. Brown unit 1 & 2, which accounts for 172 MW of coal generation capacity, was in
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question due to environmental compliance concerns. However, the company now believes that it can continue to
operate the plant for a few more years without a major environmental retrofit.

HEALTHY FINANCIAL PROFILE

KU's financial metrics have been strong for its rating. As of September 30, 2013, the ratio of consolidated cash
flow before changes in working capital (CFO pre W/C) to debt was 26% for the last twelve months and averaged
24% for the past three years. Debt to capitalization was 36% for the last twelve months and averaged 37% for the
past three years. KU's financial metrics may decline somewhat over the next few years due to the expiration of
bonus depreciation after 2013 and the large capital expenditure program. However, we expect KU's financial
metrics to remain supportive of its rating levels based on the company's targeted capital structure of 52% equity,
which is calculated net of goodwill and fully loaded with rating agency adjustments. KU's goodwill amounted to
$607 million at the end of September 2013 and in comparison the total equity, including the goodwill, was $2,963
million.

Liquidity Profile

KU has adequate liquidity. As of September 30, 2013, after accounting for all commercial paper backup and letter
of credits issued, KU has $260 million available under its $400 miillion revolving facility. For the past twelve months
ending September 2013, KU had a negative free cash flow of $267 million which is likely to be sizeable in the
coming years given its large capital expenditure program. KU's next long-term debt maturity is a $250 million first
mortgage bond issuance due November 2015.

LKE manages the liquidity of its Kentucky utility operations on a consolidated basis. KU has a $400 million stand-
alone revolving credit facility and LG&E, it sister affiliate, has a $500 million stand-alone credit facility. Both
facilities expire in November 2017. In October 2013, LKE, KU's parent company, entered into a $75 million
syndicated credit facility that expires in October 2018. Each facility contains a financial covenant requiring the
companies' debt to total capitalization not to exceed 70%. All entities were in compliance as of September 30,
2013.

Rating Outlook

The review for upgrade reflects our improved view of US utility regulatory relations and credit-supportiveness
generally, as exemplified in Kentucky with regulatory outcomes including a strong suite of recovery mechanisms.
The continued above-average performance in KU's financial metrics over the near-term driven in part by the credit
supportive environment is also a consideration.

What Could Change the Rating - Up
KU could be upgraded by one notch following the review process currently underway.
What Could Change the Rating - Down

KU's ratings could be downgraded should the company experience an unfavorable rate case outcome or if
unanticipated changes were made to the regulatory compact that currently provides for timely recovery of costs
and this were to lead to the company's ratios of CFO pre-WC to debt and retained cash flow to debt dropping
below 20% and 15%, respectively, for an extended period of time.

Rating Factors

Kentucky Utilities Co.

Regulated Electric and Gas Utilities Industry [1][2] LT™M Moody's
09/30/2013 1218

month
Forward
View* As
of
November
2013

Factor 1: Regulatory Framework (25%) Measure |Score Measure |Score
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a) Regulatory Framework Baa Baa
Factor 2: Ability To Recover Costs And Earn Returns (25%)
a) Ability To Recover Costs And Earn Returns A A
Factor 3: Diversification (10%)
a) Market Position (5%) Baa Baa
b) Generation and Fuel Diversity (5%) B B
Factor 4: Financial Strength, Liquidity And Key Financial Metrics (40%)
a) Liquidity (10%) Baa Baa
b) CFO pre-WC + Interest/ Interest (3 Year Avg) (7.5%) 7.6x Aa 7.5-7.8x | Aa
¢) CFO pre-WC / Debt (3 Year Avg) (7.5%) 24.4% A 22-25% | A
d) CFO pre-WC - Dividends / Debt (3 Year Avg) (7.5%) 19.3% A 17-20% | A
e) Debt/Capitalization (3 Year Avg) (7.5%) 36.9% A 36-38% | A
Rating:
a) Indicated Rating from Grid A3 A3
b) Actual Rating Assigned Baa1 A3

* THIS REPRESENTS MOODY'S FORWARD VIEW; NOT THE
VIEW OF THE ISSUER; AND UNLESS NOTED IN THE TEXT
DOES NOT INCORPORATE SIGNIFICANT ACQUISITIONS OR
DIVESTITURES

[1] All ratios are calculated using Moody's Standard Adjustments. [2] As of 09/30/2013(LTM); Source: Moody's
Financial Metrics
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Opinion

Rating Drivers

212.553.3837

- Supportive regulatory environment
- Large capital expenditure program
- High coal concentration

- Strong and stable financial metrics

Corporate Profile

Louisville Gas and Electric Company (LG&E: Baa1 Issuer Rating ) is a regulated public utility engaged in the
generation, transmission and distribution of electricity and the storage, distribution and sale of natural gas. It
provides electricity to approximately 393,000 customers in Louisville and adjacent areas and delivers natural gas
service to approximately 318,000 customers in its electric service area and eight additional counties in Kentucky.

LG&E's service area covers approximately 700 square miles.
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LG&E is a wholly-owned subsidiary of LG&E and KU Energy LLC (LKE: Baa2 Issuer Rating). LG&E and its
affiliate, Kentucky Ultilities (KU: Baa1 Issuer Rating), are the two main operating entities of LKE. LKE in turn is
wholly owned by PPL Corporation (PPL: Baa3 Issuer Rating), a diversified energy holding company
headquartered in Allentown, PA.

SUMMARY RATING RATIONALE

LG&E's Baa1 Issuer Rating reflects its sound financial performance and the credit supportive regulatory
environment in which it operates, offset in part by a large capital expenditure program and, to a lesser extent, a
lack of fuel and geographic diversity.

DETAILED RATING CONSIDERATIONS
SUPPORTIVE REGULATION PROVIDES FOR TIMELY COST RECOVERY

We consider the Kentucky Public Service Commission (KPSC) to be supportive of long term credit quality and
note that it has approved various tracker mechanisms that provide for timely cost recovery outside of a rate case.
LG&E's tracker mechanisms include a Fuel Adjustment Clause (FAC), an Environmental Cost Recovery
Surcharge (ECR), a Gas Supply Clause (GSC), a Gas Line Tracker (GLT) and a Demand-Side Management
Cost Recovery Mechanism (DSM). LG&E does not have a decoupling mechanism in place, which subjects
LG&E's net revenue to weather volatilities. The lack of a decoupling mechanism is less of an issue for non-
weather related demand fluctuations because LG&E has the DSM and expects to have modest load growth in
2014.

In December 2012, the KPSC approved LG&E's settlement regarding the rate cases filed in June 2012 which
requested base rate increase of $62.1 million for electricity (6.9%) and $17.2 million (7%) for gas, to take effect in
January, 2013. The settlement granted LG&E an increase in electric base rates of $34 million and an increase in
gas base rates of $15 million, with an authorized ROE of 10.25%. In addition, LG&E was granted a gas line tracker
mechanism that allows for recovery of costs associated with gas main replacement and other infrastructure
improvements. These rate cases progressed without being unusually controversial or contentious. We consider
the regulatory treatment of the of this last rate cases to be constructive.

LARGE PLANNED CAPITAL EXPENDITURES

Capital expenditures for LG&E are expected to remain at elevated levels from 2013-2017. Total capital
expenditures are expected to be $3 billion, with $1.1 billion related to environmental. The total estimated amount
represents about 85% of its net book value of property, plant and equipment, which stood at about $3.5 billion at
the end of the third quarter 2013.

The disallowance risk associated with large capital expenditures is meaningfully moderated by Kentucky's
supportive regulatory environment as detailed above. KPSC is also authorized to grant return on construction
work in progress (CWIP) in rate case proceedings. Moreover, the ECR virtually eliminates regulatory lag for
investments associated with complying with the Clean Air Act and coal combustion waste and byproduct
environmental requirements. The terms of the ECR allows LG&E to receive the return of and a return on the
investment starting two months after making the investment. This is highly favorable compared to the traditional
process where regulatory lag could last a few years due to the length of the construction period plus the rate case
proceeding.

HIGH COAL CONCENTRATION

LG&E's current fuel mix is heavily biased towards coal. Of its 3.4 GW of generating capacity, 2.7 GW (79%) is
coal-fired and it provides almost all (96%) of generation. The remaining 21% of the generating capacity is
comprised mainly of gas- or oil- fired facilities that are utilized as peakers. The fuel concentration, though a credit
negative, is acceptable for its rating levels because Kentucky is very supportive of the coal industry. Kentucky is
one of the leading coal producing states and the coal industry is very important to the local economy. The support
is evidenced by the passage of the ECR, which provides the company with highly favorable terms for its
investments in coal-related environmental expenditures.

LG&E's fuel mix may also improve in the future as LG&E, along with KU, is building a 640-MW gas-fired combined
cycle plant at Cane Run and plans to build a 700-MW gas-fired combined-cycle plant at KU's Green River
generating site. The Cane Run gas plant is under construction and due to be completed by the end of 2015. The
plants will replace some of the less economic coal plants totaling 800 MW that LG&E and its sister company KU
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previously announced were being closed and to provide for expected load growth. The construction of the Green
River gas plant has been announced but not yet approved. If approved, it is expected to be in service by end of
2018.

HEALTHY FINANCIAL PROFILE

LG&E's financial metrics have been strong for its rating. As of September 30, 2013, the ratio of consolidated cash
flow before changes in working capital (CFO pre W/C) to debt was 32.3% for the last twelve months and averaged
28.8% for the past three years. Debt to capitalization was 34% for the last twelve months and averaged 35% for
the past three years. LG&E's financial metrics may decline somewhat over the next few years due to the
expiration of bonus depreciation after 2013 and the large capital expenditure program. However, we expect
LG&E's financial metrics to remain supportive of its rating levels based on the company's targeted capital
structure of 52% equity, which is calculated net of goodwill and fully loaded with rating agency adjustments.
LG&E's goodwill amounted to $389 million at the end of September 2013 and in comparison the total equity,
including the goodwill, was $1,919 million.

Liquidity Profile

LG&E has adequate liquidity. As of September 30, 2013, after accounting for all commercial paper backup and
letter of credits issued, LG&E has $428 million available under its $500 million revolving facility. For the past twelve
months ending September 2013, LG&E had a negative free cash flow of $171 million which is likely to be sizeable
in the coming years given its large capital expenditure program. LG&E's next long-term debt maturity is a $250
million first mortgage bond issuance due November 2015.

LKE manages the liquidity of its Kentucky utility operations on a consolidated basis. LG&E has a $500 million
stand-alone revolving credit facility and KU, its sister affiliate, has a $400 million stand-alone credit facility. Both
facilities expire in November 2017. In October 2013, LKE, LG&E's parent company, entered into a $75 million
syndicated credit facility that expires in October 2018. Each facility contains a financial covenant requiring the
companies' debt to total capitalization not to exceed 70%. All entities were in compliance as of September 30,
2013.

Rating Outlook

The review for upgrade reflects our improved view of US utility regulatory relations and credit-supportiveness
generally, as exemplified in Kentucky with regulatory outcomes including a strong suite of recovery mechanisms.
The continued above-average performance in LG&E's financial metrics over the near-term driven in part by the
credit supportive environment is also a consideration.

What Could Change the Rating - Up
LG&E could be upgraded by one notch following the review process currently underway.
What Could Change the Rating - Down

LG&E's ratings could be downgraded should the company experience an unfavorable rate case outcome or if
unanticipated changes were made to the regulatory compact that currently provides for timely recovery of costs
and this were to lead to the company's ratios of CFO pre-WC to debt and retained cash flow to debt dropping
below 20% and 15%, respectively, for an extended period of time.

Rating Factors

Louisville Gas & Electric Company

Regulated Electric and Gas Utilities Industry [1][2] LT™M Moody's
09/30/2013 1218

month
Forward
View* As
of
November
2013
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Factor 1: Regulatory Framework (25%) Measure |Score Measure |Score
a) Regulatory Framework Baa Baa Baa
Factor 2: Ability To Recover Costs And Earn Returns (25%)
a) Ability To Recover Costs And Earn Returns A A
Factor 3: Diversification (10%)
a) Market Position (5%) Baa Baa
b) Generation and Fuel Diversity (5%) B B
Factor 4: Financial Strength, Liquidity And Key Financial Metrics (40%)
a) Liquidity (10%) Baa Baa
b) CFO pre-WC + Interest/ Interest (3 Year Avg) (7.5%) 8.5x Aaa 8-8.5x | Aaa
¢) CFO pre-WC / Debt (3 Year Avg) (7.5%) 28.8% A 24-28% | A
d) CFO pre-WC - Dividends / Debt (3 Year Avg) (7.5%) 22.8% A 17-19% | A
e) Debt/Capitalization (3 Year Avg) (7.5%) 34.7% A 3537% | A
Rating:
a) Indicated Rating from Grid A3 A3
b) Actual Rating Assigned Baa1 A3

* THIS REPRESENTS MOODY'S FORWARD VIEW; NOT THE
VIEW OF THE ISSUER; AND UNLESS NOTED IN THE TEXT
DOES NOT INCORPORATE SIGNIFICANT ACQUISITIONS OR
DIVESTITURES

[1] All ratios are calculated using Moody's Standard Adjustments. [2] As of 09/30/2013(LTM); Source: Moody's
Financial Metrics
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Ben Bernanke indicated that great progress has been made in recovering the U.S. economy and that the
Federal Reserve is hopeful it will continue, during his final press conference as Fed chairman on 4_
Wednesday. (Photo: Getty Images)

Ben Bernanke gave the U.S. economy a nod of approval just a month before he leaves the
Federal Reserve, moving the central bank to begin winding down a bond-buying program
meant to boost growth with the recovery on firmer footing.

The Fed has pulled back its stimulus efforts 5
before, only to restart them when the

economy disappointed, and new challenges

loom, including a surprising slowdown in

inflation. But Mr. Bernanke said in his final

Obama Unveils New Retirement
Accounts

Winter Storm
Gridlocks Atlanta

Big Oil
Companies Struggle
to Justify Soaring
Project Costs

News Websites
Proliferate,
Stretching Thin Ad
Dollars

Talking to Your
Child After You Yell —

VIDEO

news conference as Fed chairman that the
economy was getting to a point where it 1
needs less help.

of relief after the
pulling back on
WSJ's Jake Lee

"Today's policy actions reflect the [Fed's]
assessment that the economy is continuing

to make progress, but that it also has much 2
farther to travel before conditions can be judged normal,” Mr. Bernanke said.

After months of wringing their hands about

the implications of less Fed stimulus,

investors resoundingly approved of the

latest action to begin paring the $85 billion- 3
a-month program. They were cheered in

part because the move came with new Fed
assurances that short-term interest rates

would stay low long after the bond-buying

program ends.
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The Dow Jones Industrial Average finished
the day up 292.71 points, or 1.84%, at a
record 16167.97. Yields on 10-year
Treasury notes rose, as often happened
with signs of improving growth, to 2.885%.
Asian stocks rose early Thursday.

"Today's decision by the Fed is a vote of
confidence in the sustainability of the
economic recovery," Beth Ann Bovino, chief
U.S. economist at the bond-rating firm
Standard & Poor's, said in a note to clients
after the decision. She pointed to a batch of
stronger economic reports for October and
November, in addition to reduced political
uncertainty.

A budget accord, approved by the Senate
on Wednesday, lays the groundwork for
federal tax and spending policies in 2014
that do less to restrict economic growth
than they did in 2013.

The Fed, which launched the latest round of
bond buying in September 2012 in a bid to
fire up the tepid recovery, will now buy $75
billion a month in mortgage and Treasury
bonds as of January, down from $85 billion.
That will include $35 billion monthly of
mortgage securities and $40 billion of
Treasurys, $5 billion less of each. It will look
to cut the monthly amount of its purchases
in $10 billion increments at subsequent
meetings, Mr. Bernanke said.

Although the Fed expects to keep reducing
the program "in measured steps" next year,
the timing and the course isn't preset.
"Continued progress [in the economy] is by
no means certain," Mr. Bernanke said. "The
steps that we take will be data-dependent.”

If the Fed proceeds at the pace he set out, it
would complete the bond-buying program
toward the end of 2014 with holdings of
nearly $4.5 trillion in bonds, loans and other
assets, nearly six times as large as the
Fed's total holdings when the financial crisis
started in 2008.

Still, officials—worried that investors would
quake at the thought of less Fed support—
went to lengths to demonstrate that they
would keep interest rates low for years to
come, even after the bond-buying program

The Fed has said it wouldn't raise short-term rates, which are now near zero, until the
jobless rate gets to 6.5% or lower. It was 7% in November. In its official policy statement
Wednesday, the Fed said it would keep rates near zero "well past” the point when the

jobless rate hits the Fed's 6.5% marker.

In official projections released by the central bank, the vast majority of officials said they
expected to keep short-term rates near zero until 2015 or later, even though they see the

jobless rate hitting 6.5% next year.
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Mr. Bernanke's last day as chairman is Jan.
31. He will preside over one more policy
meeting Jan. 28-29.

New challenges will confront his successor,
Fed Vice Chairwoman Janet Yellen, who is
expected to be confirmed by the Senate
later this week to become the next Fed

! i ) - leader.
W8J Global Economics Editor David Wessel icins our
serage of the irates N . "
© his tak ve Charman Ben She fully supports what we did today,” Mr.

wike's final

2 ass conference. (Photo: Getty
Images)

Bernanke said when asked whether Ms.
Yellen could be expected to carry forward
the plan he laid out.

Perhaps the biggest immediate challenge
the Fed faces is inflation, which has drifted
far below the central bank's 2% objective.
The Fed's preferred inflation gauge, the
price index for personal consumption
expenditures, increased just 0.7% in
Jon Hilsenrath asks Federal Reserve Chairman October from a year Pnor"the Commerce
Ben Bernanke if his successor Janet Yellen w ould Department said earlier this month. Fed
continue the Federal Reserve's move to reduce its officials said in their statement Wednesday
bond-buying prograrn to §756 billior: per rronth. . i : i i
that they are watching the inflation situation
carefully.

Slumping inflation could be a sign of building economic torpor, which officials want to avoid
and could need to counteract with new easy-money policies. But if the Fed keeps current
policies going too long, it could spark a new financial bubble.

Audio The bond-buying program aims to lower

Victoria McGrane has more on The Wall
Street Journal This Moming.

00:00
03:47

long-term interest rates to encourage
borrowers to spend and invest. While pulling
back on it, the Fed is shifting toward relying
more on providing verbal guidance to the

public about where short-term interest rates
are likely to be in the future. One reason for
the shift: Officials are more familiar with managing short-term rates than long-term rates.

The Fed's growing emphasis on assuring low short-term rates comes with its own risks.
Some economists believe the Fed erred between 2003 and 2006 when it also kept short-
term interest rates low and provided investors with assurances rates wouldn't move up
swiftly. The policy during that period might have led to too much risk-taking and borrowing,
though economists disagree on that point.

In their latest economic projections, also out Wednesday, 12 of 17 Fed officials who
participated in the policy meeting said they expected their benchmark short-term rate to be
at or below 1% by the end of 2015. Ten of 17 officials expected the rate to be at or below
2% by the end of 2016.

On the decision to pull back on the bond-
buying program, nine of the 10 voting
members of the Fed's policy-making
committee supported the move. Boston Fed
President Eric Rosengren dissented
because he believes that with the jobless
rate still elevated and inflation running below
the 2% target, changes to the bond-buying
program "are premature until incoming data
more clearly indicate that economic growth is likely to be sustained above its potential
rate.”

But What About Inflation?

Bat Wit Abeont Eaflationt »

| View Graphics i i

Mr. Bernanke parted with a few reflections on his eight-year tenure as Fed chairman. On
several occasions he noted that the Fed has battled headwinds to the economy that have

http://online.wsj.com/news/articles/SB10001424052702304866904579266432764849504
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made its job more difficult, including the combination of government spending cuts and tax
increases that slowed growth in the short run. He wanted that fiscal austerity spread out
over a much longer period.

When asked about the budget deal that cleared the Senate Wednesday, Mr. Bernanke
said it's "certainly a better situation" than in October, when budget battles resulted in a
government shutdown and fears of a federal debt default. The Fed held off on reducing the
bond program in September in part because of worries about the consequences of these
fiscal battles.

He took some blame for failing to foresee the 2008 financial crisis that has dominated his
tenure at the central bank. "Obviously, we were slow to recognize the crisis. |was slow to
recognize the crisis," he said. "That said, we've done everything we could think of" since
then to strengthen the financial system and economy.

He and his wife plan to stay in Washington for some time after he steps down, he said.

Write to Victoria McGrane at victoria.mcgrane@wsj.com and Jon Hilsenrath at
jon.hilsenrath@wsj.com
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. Federal Reserve’s Bond-Buying Fades,
but Stimulus Doesn’t End There

By BINYAMIN APPELBAUMJUNE 19, 2014

WASHINGTON — THE Federal Reserve is poised to keep purchasing large volumes of
mortgage bonds, and potentially Treasury securities too, even after the likely conclusion of its
prominent bond-buying program later this year.

It is a prospect that reflects both the breadth of the Fed’s campaign to stimulate the economy —
one initiative ending, others still running — and the concern among many Fed officials that the
central bank should not pull back too quickly.

The Fed is gradually curtailing the expansion of its enormous portfolio of Treasuries and
mortgage bonds, from $85 billion a month last year to $35 billion a month starting in July. It
plans to end the expansion by the end of the year.

At the same time, however, the Fed reinvests billions of dollars from maturing securities —
about $16 billion each month this year — to maintain the size of its holdings.

The Fed once planned to stop reinvesting, allowing its holdings to dwindle, soon after it ended
the expansion of the portfolio. In 2011, the Fed said this would be its first signal that it was
winding down the stimulus campaign. But there is growing support among Fed officials to
preserve the portfolio’s size instead.

Photo

Janet L. Yellen sees evidence that low borrowing costs can improve the pace of growth. Credit
Jonathan Ernst/Reuters
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“Ending reinvestments as an initial step risks inadvertently bringing forward any tightening of
financial conditions, as this might foreshadow the impending lift-off date for rates in a manner
inconsistent with the committee’s intention,” William C. Dudley, the influential president of the
Federal Reserve Bank of New York, said last month.

Continuing to reinvest could also help to keep borrowing costs low.

Fed officials generally argue that the effect of bond buying on the economy is determined by the
Fed’s total holdings, not its monthly purchases. In this view, reinvestment would preserve the
effect of the stimulus campaign.

By contrast, some analysts and academics see the flow of purchases as more important. A 2013
analysis by Arvind Krishnamurthy, an economist at Northwestern University, and Annette
Vissing-Jorgensen, an economist at the University of California, Berkeley, found that buying
bonds was beneficial, while holding bonds mattered little. In this view, reinvestment would
provide a continuing jolt to the economy.

In either case, the benefits would be relatively modest in the short term, because the volume of
reinvestment is likely to reach a low point in the next year, even as the Fed’s holdings — now
more than $4 trillion — remain at a historic high.

The Fed in recent years has almost completely replaced its inventory of short-term government
debt with longer-term securities that do not begin to mature until 2016. It has reinvested just
$332 million in Treasuries so far this year, and would need to reinvest just $4 billion in 2015,
according to calculations by Lou Crandall, chief economist for Wrightson ICAP, a financial
research firm in New Jersey.

Reinvestment of mortgage bonds is also in decline. The Fed received and reinvested about $24
billion a month as borrowers refinanced loans or sold homes in 2013. But as interest rates have
ticked upward, prepayments have declined. Reinvestment averaged $16 billion a month during
the first six months of 2014, and Mr. Crandall estimates that the volume will stabilize a little
below that level next year.

effect of their operations,” he said. “But for 2015, it’s largely symbolic.”

That would change, however, in early 2016. Mr. Crandall calculates that $39 billion in
Treasuries will mature in February that year, and about $177 billion during the rest of the year.
Reinvesting those amounts would have a significant effect, he said.

Among Fed officials, the debate over reinvestment has become a proxy for the broader debate
about how quickly the Fed should end its stimulus campaign. The Fed’s chairwoman, Janet L.
Yellen, and her allies, including Mr. Dudley, see clear evidence that low borrowing costs can
still help to improve the pace of growth, and they have sought to extend the Fed’s stimulus
campaign accordingly.
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Eric S. Rosengren, president of the Federal Reserve Bank of Boston and a strong proponent of
the stimulus, suggested this month that the Fed could taper its reinvestments just as it has
gradually slowed the expansion of its portfolio.

“If the economy was substantially stronger or substantially weaker than was expected, the
reinvestment program would need adjustment,” he said.

Officials also have come to accept the bond holdings as a fact of life. In 2011, when the Fed first
described its exit plans — which at the time it expected to enact much more quickly — officials
believed that reducing the Fed’s bond holdings was a necessary step to maintain control of
inflation. They now insist other tools will serve the purpose, and that the size of the balance sheet
doesn’t really matter.

John Williams, president of the Federal Reserve Bank of San Francisco, said at a news
conference last month that the reinvestment issue was simply “not that important” and that
changing the policy would just create a distraction.

“My view is that we want to keep the communication as clear as possible,” he said.

Indeed, some officials argue that raising short-term interest rates may be a more important
measure to prepare for future downturns than reducing the Fed’s bond holdings.

Already, the current recovery has run longer than the average period of growth between
recessions since the Great Depression. And with short-term rates near zero, the Fed has little
ability to respond if the economy falters.

“It would be desirable to get off the zero lower bound in order to regain some monetary policy
flexibility,” Mr. Dudley said in a speech last month before the New York Association for
Business Economics. “In my opinion, this is far more important than the consequences of the
balance sheet being a little larger for a little longer.”

A version of this news analysis appears in print on June 20, 2014, on page B4 of the New York
edition with the headline: The Fed’s Bond-Buying Is Winding Down, but Its Stimulus Doesn’t
End There. Order Reprints|Today's Paper|Subscribe
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. Press Release

Release Date: September 17, 2014
For immediate release

Information received since the Federal Open Market Committee met in July suggests that economic
activity is expanding at a moderate pace. On balance, labor market conditions improved somewhat
further; however, the unemployment rate is little changed and a range of labor market indicators suggests
that there remains significant underutilization of labor resources. Household spending appears to be
rising moderately and business fixed investment is advancing, while the recovery in the housing sector
remains slow. Fiscal policy is restraining economic growth, although the extent of restraint is diminishing.
Inflation has been running below the Committee's longer-run objective. Longer-term inflation expectations
have remained stable.

Consistent with its statutory mandate, the Committee seeks to foster maximum employment and price
stability. The Committee expects that, with appropriate policy accommodation, economic activity will
expand at a moderate pace, with labor market indicators and inflation moving toward levels the
Committee judges consistent with its dual mandate. The Committee sees the risks to the outlook for
economic activity and the labor market as nearly balanced and judges that the likelihood of inflation
running persistently below 2 percent has diminished somewhat since early this year.

The Committee currently judges that there is sufficient underlying strength in the broader economy to
support ongoing improvement in labor market conditions. In light of the cumulative progress toward
maximum employment and the improvement in the outlook for labor market conditions since the inception
of the current asset purchase program, the Committee decided to make a further measured reduction in
the pace of its asset purchases. Beginning in October, the Committee will add to its holdings of agency
mortgage-backed securities at a pace of $5 billion per month rather than $10 billion per month, and will
add to its holdings of longer-term Treasury securities at a pace of $10 billion per month rather than $15
billion per month. The Committee is maintaining its existing policy of reinvesting principal payments from
its holdings of agency debt and agency mortgage-backed securities in agency mortgage-backed
securities and of rolling over maturing Treasury securities at auction. The Committee's sizable and still-
increasing holdings of longer-term securities should maintain downward pressure on longer-term interest
rates, support mortgage markets, and help to make broader financial conditions more accommodative,
which in turn should promote a stronger economic recovery and help to ensure that inflation, over time, is
at the rate most consistent with the Committee's dual mandate.

The Committee will closely monitor incoming information on economic and financial developments in
coming months and will continue its purchases of Treasury and agency mortgage-backed securities, and
employ its other policy tools as appropriate, until the outlook for the labor market has improved
substantially in a context of price stability. If incoming information broadly supports the Committee's
expectation of ongoing improvement in labor market conditions and inflation moving back toward its
longer-run objective, the Committee will end its current program of asset purchases at its next meeting.
However, asset purchases are not on a preset course, and the Committee's decisions about their pace
will remain contingent on the Committee's outlook for the labor market and inflation as well as its
assessment of the likely efficacy and costs of such purchases.

To support continued progress toward maximum employment and price stability, the Committee today
reaffirmed its view that a highly accommodative stance of monetary policy remains appropriate. In
determining how long to maintain the current O to 1/4 percent target range for the federal funds rate, the
Committee will assess progress--both realized and expected--toward its objectives of maximum
employment and 2 percent inflation. This assessment will take into account a wide range of information,
including measures of labor market conditions, indicators of inflation pressures and inflation expectations,
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and readings on financial developments. The Committee continues to anticipate, based on its
assessment of these factors, that it likely will be appropriate to maintain the current target range for the
federal funds rate for a considerable time after the asset purchase program ends, especially if projected
inflation continues to run below the Committee's 2 percent longer-run goal, and provided that longer-term
inflation expectations remain well anchored.

When the Committee decides to begin to remove policy accommodation, it will take a balanced approach
consistent with its longer-run goals of maximum employment and inflation of 2 percent. The Committee
currently anticipates that, even after employment and inflation are near mandate-consistent levels,
economic conditions may, for some time, warrant keeping the target federal funds rate below levels the
Committee views as normal in the longer run.

Voting for the FOMC monetary policy action were: Janet L. Yellen, Chair; William C. Dudley, Vice
Chairman; Lael Brainard; Stanley Fischer; Narayana Kocherlakota; Loretta J. Mester; Jerome H. Powell;
and Daniel K. Tarullo. Voting against the action were Richard W. Fisher and Charles I. Plosser. President
Fisher believed that the continued strengthening of the real economy, improved outlook for labor
utilization and for general price stability, and continued signs of financial market excess, will likely warrant
an earlier reduction in monetary accommodation than is suggested by the Committee's stated forward
guidance. President Plosser objected to the guidance indicating that it likely will be appropriate to
maintain the current target range for the federal funds rate for "a considerable time after the asset
purchase program ends," because such language is time dependent and does not reflect the
considerable economic progress that has been made toward the Committee's goals.
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IMF Urges 'Improved' U.S. Fed Policy Transparency as It Mulls Easy
Money Exit

By Ian Talley

WASHINGTON--The International Monetary Fund Friday urged greater clarity from the U.S. Federal Reserve as the central bank considers its exit strategy from
a long period of easy money policies.

A lack of Fed clarity could cause a major spike in borrowing costs that could cause severe damage to the U.S. recovery and send destructive shockwaves around
the global economy, the IMF said in its annual assessment of the American economy.

"Improved transparency" and "enhanced policy communications with the public are vitally important prior to and during the exit," IMF staff, including a former New
York Fed economist, said in the report.

The fund estimated that investor fears of a premature Fed exit from easy money policies could cause a spike of at least 125 basis points in 10-year Treasury
bonds, especially if markets are uncertain about the central bank's plans. The estimate was based on markets mistakenly assuming the Fed would start scaling
back its easy money policies two quarters sooner than the IMF assumes is healthy.

IMF chief Christine Lagarde said in recent weeks the fund advises the Fed maintain its $85 billion-a-month bond-buying until at least the end of 2013. That is in
contrast to the Fed, which has said it is considering an earlier wind-down of its buying, if the economy shows improvement.

Still, central bank officials are expected at their meeting next week to discuss whether to refine or revise their guidance to the public on their future plans.

The IMF's comments come as the world's top finance officials last week said stimulating growth was the highest priority, trumping the need in some advanced
economies to cut debt levels in the near term. It also follows fears, particularly from emerging markets, about sudden market moves sparked by the Fed's
guidance that hurt their economies.

The fund warned in its review of the euro-zone economy Thursday that an early Fed exit could create more headwinds for the currency union already bogged
down in a deepening recession.

The IMF also said the U.S. dollar is mildly overvalued, up to 10% higher than fundamentals suggest it should be.

After years of extraordinarily low interest rates meant to spur a weak economy, the Fed is considering how and when to start returning its policies back to normal.
Signals of that policy course change earlier this year prompted investors around the globe to reshuffle their portfolios. That sudden shift in capital created volatility
in currency, bond and equity markets around the globe.

The IMF said clearer Fed guidance can give markets time to adjust.

But, it added, "A smooth and gradual upward shift in the yield curve might be difficult to engineer, and there could be periods of higher volatility when longer yields
jump sharply--as recent events suggest.”

Fed officials told the fund they have beefed up surveillance of potential risks from the exit and low interest rates, telling the IMF they are prepared to boost their
buying if needed and can use their financial regulation tools to nip problems in the bud.

Write to lan Talley at ian.talley@wsj.com
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Wary Investors Seize on New Fed Chief's Mixed Message on Pace of Rate Increases
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At a news conference, Federal Reserve Chairwoman discusses whythe Fed moved to alter its guidance on

interest rates. Photo: AP.

Investors bristled after Janet Yellen emerged from her first meeting as Federal Reserve
chairwoman with some unsettling signals about the central bank's outlook for short-term

interest rates.

The Fed intends to keep short-term rates near zero into next year, but investors sniffed out
signs that rate increases might come a bit sooner and be a touch more aggressive than
expected. Even though the Fed's official policy statement sought to give assurances of
continued low rates far into the future and Ms. Yellen played down rate-increase
expectations, stock prices fell and longer-term rates on Treasury bonds moved up.

In a press conference after the meeting, Ms. Yellen suggested that interest-rate increases
might come about six months after the bond-buying program ends—a conclusion that
could come this fall. She offered that projection with many caveats, but some investors
took it as a sign that the Fed could start raising interest rates sooner than expected.
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"This could have been a rookie gaffe on
Yellen's part,” Paul Edelstein, director of
financial economists at IHS Global Insight,
said in a note to clients. "This was, after all,
her first press conference."

In futures markets, prices indicated
investors' expected rate for the Fed's
benchmark federal funds rate for June 2015
moved up from 0.28% before the Fed's
meeting to 0.36% after the meeting.
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The market response was emblematic of the
market's hypersensitivity to the Fed's interest-rate
decisions after seven years of aggressive central-
bank action to stabilize and strengthen the
economy.

It is also emblematic of the challenge Ms. Yellen
faces as she takes charge at the Fed. As the
economy gets on a stronger footing, the Fed is
gradually stepping back from its easy-money
stance, but if it moves back too quickly, it could
undercut the recovery it has been working to
support.

"We will try as hard as we can not to be a source
of instability here," Ms. Yellen said in response to
a question about the Fed's communications in her
first postmeeting press conference since taking
the Fed's helm last month.

The Dow Jones Industrial Average finished
down 114.02 points, or 0.7%, at 16222.17.
Yields on 10-year Treasury notes rose
0.096 percentage point to 2.770%.

"It just tells you how nervous bond investors
are on rising rates," said Gary Pollack, who
helps oversee $12 billion as head of fixed-
income trading in New York at Deutsche
Bank AG's private wealth management unit.

The Fed took several actions at the
meeting. First, it pulled back to $55 billion
program, which is aimed at holding down long-

term interest rates in hopes of boosting spending, hiring and growth. It was the third
reduction in the bond purchases since December.

The central bank also rewrote its guidance about the likely path of short-term interest
rates, putting less weight on the unemployment rate as a signpost for when rate increases
will start. It said instead that the Fed would look at a broad range of economic indicators in
deciding when to start raising short-term rates from near zero, where they have been

since December 2008.

WSJ eBook

YELLEN
-“AND
_THE FED

A WS Briefing

THE WALL STREET JOt l{{\.\l..

2 France-Presse/Getty Images

Age

The Fed has been linking its interest-rate
decisions since December 2012 to the path
of the unemployment rate, saying it wouldn't
even consider interest-rate increases as
long as the jobless rate was above 6.5%.
With the unemployment rate approaching
that threshold—it was 6.7% in February—
the Fed set out new guidelines for the
interest-rate outlook.

The Fed said it would be watching a "wide
range of information," including measures of
job market conditions, inflation and financial
market developments. Ms. Yellen
mentioned 10 different labor-market
indicators she is watching, including the
share of workers who have been
unemployed for six months or more, the
share of adults who are holding or seeking
jobs, the portion of workers who hold part-
time jobs but say they would rather have
full-time occupations and the rate at which
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The Fed took several steps to assure
investors that interest rates won't rise soon
and that when rates do start rising the increases will be gradual and limited. For example,
the Fed's official policy statement included a new line noting that officials expect to keep
rates lower than normal even after inflation and employment return to their longer-run

trends.
i "Economic conditions may, for some time,
B T warrant keeping the target federal funds rate
o il o gt IO RO below levels the [Fed] views as normal in
: the longer run," the Fed said in its policy
statement.

In normal times, the fed funds rate is around
4%, Because of various factors weighing on
growth, the Fed's official policy statement

: . indicated the fed funds rate isn't likely to
"yiow Sraphics BT TRREREY e return to that 4% level in the foreseeable

v o future.

However, investors seized on some signs that the Fed was expecting slightly more
aggressive interest-rate increases than it was a few months ago. For instance, as a
supplement to its official policy statement, the Fed released new economic projections by
the 16 officials who attended the policy meeting. The median projection for short-term
rates at the end of 2015—meaning half of projections were above and half were below—
was 1%. That is a small increase from a 0.75% median estimate in December. The
median for 2016 moved from 1.75% to 2.25%.

Ms. Yellen played down the shifting projections. "These dots are going to move up and
down." she said of the interest-rate projections, adding that the policy statement was a
more important guide to the Fed's plans.

That policy statement said the Fed's stance
on interest rates hadn't changed. Still, some
analysts took a different message.

“It is the clearest sign yet," Harm Bandholz,
chief U.S. economist with UniCredit
Research, said in a note to clients, "that the
tendency for later and later rate hikes that
dominated over the past couple of years
might have come to an end."

Investors got a somewhat mixed message
on the economy. Ms. Yellen acknowledged
that officials might have been too optimistic about the economic outlook early in the year.
But she and other officials largely stuck to their projections for how growth and inflation will
unfold in the coming years.

Fed officials see inflation slowly returning from nearly 1% recently to 2% in the years ahead
and the economy reaching a growth rate around 3% or a little less. They reduced their
estimates for the unemployment rate, which they see falling to between 6.1% and 6.3% by
year-end, from 6.7% in February. They attributed recent sluggishness in growth in part to
"adverse weather conditions.”

Officials, however, remain deeply worried
about longer-running headwinds to the
economy. Ms. Yellen said these headwinds
include many households' limited access to
credit because of tarnished credit histories
and homes that are worth less than their
mortgages. She said some Fed officials
also see the recovery weighed down by

WSJ Chisf Economics Correspondent Jon Hisenrath

http://online.wsj.com/news/articles/SB100014240527023038021 04579449321003326880?mg =renob4-wsj &url=http%3A%2F %2F online.wsj .com%2Farticle%2FS... 3/5



3/26/2014 Yellen Debut Rattles Markets - WSJ.com WP-8
ses the Federal Reserve's move &t .alter its weakness in the global economy, restrictive Avera/McKenzie

likely path of interest rales, putling
ployment rate as a si

#l start. Photo: Getty.

U.S. tax and spending policies and
persistent business caution.

"We've lived through a devastating financial crisis that has taken an exceptional toll on the
economy in many ways," she said.

Ms. Yellen faced one dissent in her first meeting, that of Minneapolis Fed President
Narayana Kocherlakota. He has been a strong proponent of offering assurances that the
Fed will keep rates low until the jobless rate gets much lower. He believed the shift away
from such guideposts hurt the Fed's credibility and "fosters policy uncertainty," according
to the Fed's policy statement.

—Alexandra Scaggs contributed to this article.

Write to Victoria McGrane at victoria.mcgrane@uwsj.com and Jon Hilsenrath at

jon.hilsenrath@wsj.com
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PERSPECTIVES

Prospects for and Ramifications of the Great
Central Banking Unwind

William Poole

At the CFA Institute Global Investment Risk Symposium held in Washington, DC, on 7-8 March 2013,
William Poole gave a presentation on what he calls the “great central banking unwind.” Total assets on the
balance sheets of the U.S. Federal Reserve and European Central Bank have exploded since 2008. The chal-
lenges and pressure faced by these and other central banks will probably have serious consequences for the

global economy.

and fiscal situation in the United States and

Europe. The central bank policies and fiscal
disequilibrium in these countries are unlike any
circumstances they have endured in the past; it is
uncertain how the massive easing of the last five
years is going to affect the developed nations’ econ-
omies as well as the global economy. The world is
in uncharted territory.

I am going to focus on the U.S. Federal Reserve
System and the European Central Bank (ECB). The
Fed is the most important central bank in the world:
Without stability in the United States, the world econ-
omy will not have stability. Not only must central
banks navigate the challenges presented by slower
growth and fiscal deficits, but they also face power-
ful political pressures that, if succumbed to, may have
harmful consequences domestically and globally.

Iam very uneasy about the current economic

Fed Issues vs. ECB Issues

Although both the United States and the eurozone
had significant economic downturns and financial
disruption during the financial crisis, the Fed'’s
expansionary monetary policy has been moti-
vated primarily by a concern over unemployment
whereas the ECB’s policy has been motivated by
an effort to support the sovereign debt of fiscally
weak governments—in particular, the southern
European countries.

Figure 1 shows the Fed’s balance sheet assets
from 2007 to 2013. Before the financial crisis, its

William Poole is a senior fellow at the Cato Institute,
Washington, DC.

November/December 2013

assets were around $850 billion; they have now
risen to nearly $3 trillion, and the Fed keeps pump-
ing money into the system. It is unclear when the
Fed’s policy of easing is going to stop or how it is
going to be reversed.

But the Fed is not alone. The ECB has been
pumping funds into the European markets, as shown
in Figure 2. Total assets on the ECB’s balance sheet
have increased from about €1.2 trillion in 2007 to
about €3 trillion in the first quarter of 2013. The Bank
of England (BOE) and a number of other central
banks have been following suit. A massive monetary
expansion has taken place over the last five years.

The ECB is acting as a lifeboat for sinking
public finances after a collision of high levels of
entitlement spending and sustained low economic
growth. The plight of Greece in 2012 has led the
way; other nations, Italy prominent among them,
will most certainly follow. Greece was unable to
raise needed funds by issuing sovereign debt after
December 2008 because investors would no longer
buy it; the risk of default was too high.

Great Fed Unwind

Given the very large buildup of assets on its balance
sheet, it might appear that the Fed has to unwind
the position, but that is not necessarily the case. The
Fed might keep a very large portfolio indefinitely.

Reserve Ratio. The monetary mechanism that
the Fed, or any central bank, uses to control the
growth of money and credit is completely differ-
ent from what it was in the past. The Fed’s main
instrument of controlling money and credit growth
in the past was the reserve requirement, which sets

www.cfapubs.org 33
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Figure 1.

U.S. Federal Reserve Balance Sheet Assets, June 2007-February 2013
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Figure 2.

ECB Balance Sheet Assets, 2005-2013
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forth the amount of reserves that banks had to keep
on deposit with the Fed. The amount of a bank’s
deposits with the Fed is a percentage of its total
demand deposits.

Today, banks are no longer constrained by the
reserve ratio. In the past, the Fed had no author-
ity to pay interest on bank reserves, so banks typi-
cally held only the minimum amount of reserves
required. But in 2008, new legislation gave the Fed
the authority to pay interest on reserves, which the
Fed has currently set at the rate of 0.25%. That rate

34 www.cfapubs.org

is above other money market rates and thus has
provided an incentive for banks to increase their
excess reserves at the Fed.

Figure 3 shows the dramatic increase in bank
reserves since mid-2008; as of 20 February 2013,
they are now more than $1.5 trillion. Given the lat-
est round of quantitative easing (QE) by the Federal
Reserve, these bank reserves will continue to grow.
The dotted line in Figure 3 represents the amount of
required reserves, which contrasts markedly with
the enormous stockpile of excess reserves sitting

©2013 CFA Institute
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Prospects for and Ramifications of the Great Central Banking Unwind

Figure 3.

Adjusted and Required Federal Reserves,
January 1996-February 2013
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on bank balance sheets. Banks are holding these
reserves rather than lending them or buying assets
with them because the Fed is paying interest on
them. Reserves are the raw material for a money and
credit expansion, but this raw material is not being
actively used. To date, money and credit growth has
been moderate. There are no signs of overheating,
and the same is true for inflation expectations.

Two measures of the money supply—money
zero maturity (MZM) and M2—are plotted in
Figure 4 from 1996 through mid-February 2013.
M2 is calculated as M1 (all physical money, such as
coins and currency, plus demand deposits, or check-
ing accounts, and Negotiable Order of Withdrawal
accounts) plus time deposits, savings deposits, and
noninstitutional money market funds. MZM is
defined as the liquid money supply in an economy—
all assets convertible to cash on demand without
penalty. The bigger area of shading at the right is the
most recent recession, drawn from the cycle peak in
December 2007 to the cycle trough in June 2009. The
smaller area of shading on the left represents the
much milder recession in 2001. Money stock growth
measured by both definitions has recently been well
within the normal range.

Inflation expectations can be measured in a num-
ber of ways, but I prefer a market-based measure to a
survey measure. A market-based measure is derived
from the spread between inflation-indexed Treasury
bonds and conventional bonds. Figure 5 compares
yields in percentage terms for three different maturi-
ties: 5, 10, and 30 years. The spread between the
conventional and indexed bonds stays in a relatively
tight range from December 2011 to February 2013,
and the spreads at the 10-year mark are in the same
range they have been in for the past 10-12 years.

Raising the Federal Funds Rate. If inflation
starts to rise, the Federal Reserve’s standard strat-
egy is to raise its target for the federal funds rate,

November/December 2013

which is the interest rate on interbank lending and
borrowing. Federal funds are nothing more than
bank reserves; banks are able to lend the reserve
balances they have on account at the Fed. Now
that the Fed pays interest on bank reserves, the
interest rate on bank reserves is tied, almost to the
basis point, to the federal funds rate. The Fed can-
not raise the federal funds rate without also raising
the rate that it pays on bank reserves, and at some
point, the rate increases must be large enough to
persuade banks to hold reserves rather than engage
in an excessive expansion of money and credit that
would create an inflation problem.

Despite all of the progress the financial indus-
try has made in terms of modeling and statistical
technology, the Fed basically decides how much
to raise the federal funds rate in the same manner
that a driver attempts to hold a steady speed when
driving in mountainous territory. If the car is going
too fast down the mountain, the driver eases up
on the accelerator. If that action isn’t enough, the
driver eases up more and maybe taps the brakes.
Likewise, the Fed reduces its assets to drive up
interest rates, but the required pace of reduction
is not clear ex ante. The basic idea is simple: If the
economy is growing too fast, the Fed taps on the
monetary policy brake by increasing interest rates.
The Fed then adjusts its policy based on feedback
and observation of recent data.

Forecasts. Everyone who deals with portfolio
management knows that an action taken in response
to a problem depends on the decision maker’s belief
about a forecast. And when making decisions, it is
easy to be in denial about the most recent informa-
tion. Likewise, if the Fed starts to see inflation while
the unemployment rate is still high, it may choose to
deny reality and take the position that the inflation
bump is a temporary aberration, perhaps related to
energy prices or some other issue.

www.cfapubs.org 35



Financial Analysts Journal

WP-9
Avera/McKenzie

Figure 4. Change in Two Measures of the Money Supply,
January 1996-February 2013
A. MZM
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Source: Based on a figure from the Federal Reserve Bank of St. Louis, “Monetary Trends”

(26 February 2013):4.

Figure 5.

Inflation-Indexed Treasury Yield Spreads,

December 2011-February 2013
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Such inaction on the part of the Federal Reserve
might be motivated by a desire to avoid tightening
policy too soon because of an overriding interest in
and responsibility for advancing the rate of employ-
ment growth. But if the Fed is in denial too long, infla-
tion can become embedded in the economy. One of
the best examples of Fed inflation denial is illustrated
by monetary policy from roughly 1965 to 1979; Paul
Volcker took over as chairman of the Fed in August
1979 to deal with the inflation. After 1965, the Fed
was concerned that tighter policy would choke off
employment growth, so it allowed inflation to creep
up and up until the creep became a gallop.

36 www.cfapubs.org

Political Pressure. The Fed is also likely to face
political pressure to raise rates only slowly. Federal
Reserve chairman Ben Bernanke talks a lot about
risk management and the tradeoff between benefits
and costs; he maintains that the need to balance
these two issues justifies proceeding with the cur-
rent policy. But Bernanke does not discuss the risk of
political intervention in Fed policy despite numer-
ous examples of the Fed giving in to political pres-
sure and waiting too long to change its policy, which
results in a detrimental outcome for the economy.

Mortgage finance interests have been extremely
well organized politically and are quite influential.

©2013 CFA Institute
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Part of the Fed’s QE policy is to buy $40 billion
of mortgage-backed securities (MBSs) a month.
Stopping that part of its expansionary policy—
without even considering unwinding the portfolio—
will produce a lot of political pushback. This push-
back will come through the housing and mortgage
interests, through representatives in Congress, and
perhaps through the president. Essentially, pressure
on the Fed will come from inside the government
and may not be very visible; it may be limited to a
few op-ed articles from the housing lobby. The true
amount of political pressure will largely be hidden.

Pressure to keep rates low will come also from
those who argue that the Fed should do its share
to hold down the federal budget deficit. Higher
interest rates will produce a rapid and enormous
increase in the interest expense in the federal bud-
get. The Fed is going to be encouraged to suppress
interest rates until longer-run reforms can be put in
place to address the budget deficit.

Recent discussion has centered on the impact
of Fed policy on a number of issues. For example,
is Fed policy creating a bubble in the bond or stock
markets or in farmland prices? Is Fed policy push-
ing down the dollar exchange rate? Bubbles are
easy to understand after the fact but very difficult
to identify in real time. Many market fluctuations
were thought to be unsustainable at the time but
turned out to be justified by fundamentals. So, Fed
policy may or may not be bubble inducing. But the
real issue is the politics of monetary policy.

I believe that the Fed will not successfully
resist the political winds that buffet it. I am not a
political expert or a political analyst by trade. My
qualification for speaking on this topic is that I have
followed the interactions between monetary policy
and politics for a very long time. As with all things
political, the politics of the Fed means that realities
often fail to match outward appearances.

I believe the Fed is likely to overdo its current
QE policy of purchasing $45 billion of Treasuries
and $40 billion of MBSs per month. Turning off the
spigot would be difficult, but to be effective, the
Fed has to stop its expansionary policy before infla-
tion becomes embedded in the economy. For policy
to be effective, it needs to be preemptive. Inflation
control is better when accomplished before infla-
tion has risen, not after.

Uncertainties. Although forecasts always con-
tain uncertainties, the federal budget and regula-
tory uncertainties today are greater than at any time
over the past 60 years. These budget and regula-
tory uncertainties are the prime explanation for the
slowness of the economic recovery; businesses are
hanging back until they better understand, or think
they better understand, the way that the regulations
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are going to be written and interpreted. The load
of regulations on the business sector is larger than
it has been since the 1930s: the Affordable Care
Act and the Dodd-Frank Wall Street Reform and
Consumer Protection Act, as well as the policies
of the Environmental Protection Agency and the
Department of Labor. I think President Obama and
his administration—in large part because they do
not understand the markets as well as they might—
will not hesitate to pressure the Fed, initially from
the inside and perhaps ultimately from the outside
by encouraging heavy public criticism once the
Fed embarks on a policy of raising rates. Such an
approach will likely be counterproductive, and the
markets will respond very negatively.

The very deep fiscal disequilibrium in the United
States is best understood by looking at the data from
the Congressional Budget Office (CBO). The budget
games that are played with the numbers are full of
screwy and misleading accounting. For example,
the alternative minimum tax (AMT) was patched
one year at a time so that the forward projections of
revenues from the AMT would be in all the official
projections of the budget. But the patchwork nature
of the process created uncertainty about its final
structure. Another example on the expenditure side
is from more than 10 years ago: Since the Clinton
years, legislation on the books has called for large
reductions in Medicare reimbursements to physi-
cians. The “doc fix” was enacted one year at a time
so that the physicians would not have their reim-
bursements cut by a third. The budget encompassed
forward projections of outlays that were lower than
the outlays that would actually occur.

Figure 6 shows the federal debt forecast under
two CBO long-term budget scenarios as of June
2012. This forecast is updated each summer. The
dotted line shows the projected debt level over the
next 25 years without the kind of budget gimmicks I
just described. The shaded line shows the debt-level
projection with all the budget gimmicks included.
The United States is in the process of struggling
with this enormous disequilibrium, although its
struggle so far has been about the discretionary part
of the budget, without any very serious political
discussion—Ilet alone legislative proposals—related
to Social Security and Medicare expenditures, which
are driving the budget. Until entitlement outlays are
addressed, the budget is going to look more like the
dotted line in Figure 6 than the shaded line.

Great ECB Unwind

The ECB has acquired a substantial amount of
the sovereign debt of the fiscally weak southern
European countries. It has also been lending to banks
that have, in turn, purchased the debt of the weak
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Figure 6. Federal Debt Forecast under the CBO’s Long-Term Budget
Scenarios, 2000-2037
Percentage of GDP
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Note: Forecast is as of June 2012.

Source: Based on a figure from the Congressional Budget Office, “The 2012 Long-Term Budget

Outlook” (5 June 2012):2.

countries. The European banking regulations have
so-called risk-weighted capital requirements, but the
risk weight on all sovereign debt is zero. So, a bank
can buy the bonds of Italy or Spain or even Greece
and have a zero capital requirement. Obviously, the
capital requirements are not truly risk weighted;
they are politically weighted. The capital require-
ments in Europe, as in the United States, are deeply
affected by the politics of bank regulation.

The situation in Europe is still very much in flux.
Italy recently had a very indecisive election. The citi-
zens of the weak nations are not embracing the aus-
terity that is required to bring their economies back
in line. They want to keep their benefits, and they
do not want to pay taxes. These desires are perfectly
rational but are not conducive to fiscal sustainability.
So, the crisis that has long been predicted—because
of much larger welfare state commitments than can
be financed with an aging and retired population—
has finally arrived and is by no means resolved.

The ECB cannot unwind the assets it owns
unless Spain, Italy, Portugal, and Greece resolve
their fiscal problems. Thus, these countries” debt
might remain on the ECB’s balance sheet—and the
loans to these countries on European banks’ bal-
ance sheets—for some time. Therefore, if Europe
begins to have an inflation problem, the ECB will
have its hands tied to a significant extent and will
be limited in its ability to deal with rising inflation.

Europe is afraid of contagion, in which a default
in one country results in investors fleeing the bond
markets of the other fiscally weak countries. Thus,
the weak countries remain supported by the fis-
cally sound countries—essentially, Germany—but
Germany does not have the resources to support
the weak countries indefinitely.

The ECB’s charter was supposed to protect
it from this situation, but the ECB has caved in
to the pressure. To date, there is no evidence of

38 www.cfapubs.org

inflationary problems in Europe, at least on the
continent, although the United Kingdom has expe-
rienced some inflation.

It is a close call in Europe, but I believe that the
fundamental fiscal weakness in Europe will end in a
crisis. The European community encompasses over-
extended welfare states, many of which, particularly
in southern Europe, have weak administration of
tax law and negative politics on decreasing outlays.
Many of its public enterprises are inefficient, and its
labor markets are burdened by structural rigidities.

The consequences of poor fundamentals in
Europe are negative economic growth and ris-
ing unemployment. It remains an open question
whether Germany’s voters will ultimately say that
they will no longer support Italy, Spain, Portugal,
and Greece. The Merkel administration has retained
the support of the German people so far, but with-
out any improvement in the situation, the time may
come when Germany’s voters ask themselves why
they should pay for the excesses of others.

Conclusion

Because no precedents exist for the massive mon-
etary easing that has been practiced over the past
five years in the United States and Europe, the
uncertainty surrounding the outcome of central
bank policy is also vast. So far, inflationary pres-
sures remain subdued, but the ability and will-
ingness of the Fed and the ECB to react quickly
to control inflation fears are in jeopardy, largely
because of political forces. Total assets on the bal-
ance sheets of most developed nations’ central
banks have grown massively since 2008, and the
timing of when the banks will unwind those posi-
tions is uncertain.

This article qualifies for 0.5 CE credit.
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Prospects for and Ramifications of the Great Central Banking Unwind

Question and Answer Session

William Poole

Question: Is the dual mandate of maximum
employment and price stability a burden on Fed
policy?

Poole: The dual mandate is not necessarily a
problem. The 1977 law stated that the Fed is sup-
posed to work toward two objectives: inflation and
employment. In January 2012, the Federal Open
Market Committee (FOMC) set forth the principles
with which it approaches its dual mandate. At that
time, the FOMC adopted an inflation target of 2%,
and the target was renewed in January 2013. The
published principles state that no central bank can
promise to create a certain level of employment
growth or a certain level of unemployment because
those are real variables that are controlled by the
real conditions in the economy, including such con-
ditions as fiscal policy, and are ultimately not the
responsibility of Fed policy.

Question: What is the primary weakness of
the Fed?

Poole: I fault the Fed for its lack of intellec-
tual leadership on the economy and, in particular,
Bernanke’s lack of forthrightness about the limits of
the Fed’s ability to address slow growth and fiscal
disequilibrium. Most of the Federal Reserve bank
presidents (with the exceptions of Charles Plosser
in Philadelphia, Richard Fisher in Dallas, Jeffrey
Lacker in Richmond, and to some extent, my suc-
cessor in St. Louis, Jim Bullard) have been essen-
tially silent on this issue, speaking only in vague
terms about the necessity for fiscal stability and not
identifying the uncertainty over that issue as a rea-
son for the slow economic expansion.

Question: Is the Fed structured for failure?

Poole: That question is very important.
Institutions need to be considered separately from
the individuals who inhabit them. If certain indi-
viduals are going to make a mess of something,

no institutional structure can guard against that
except through a system of checks and balances.
Past research has shown that central bank inde-
pendence produces a better result than monetary
policy run by the Treasury. Independence for the
Federal Reserve began 100 years ago, when the
Federal Reserve Act was signed in December 1913.
The Fed’s structure provides substantial indepen-
dence, allowing room for strong leadership to do
what has to be done in the face of adverse politi-
cal pressure. The Fed’s structure does not guaran-
tee independence, but it provides the room. Paul
Volcker has made significant use of that indepen-
dence, whereas Arthur Burns, one of the architects
of monetary policy and the inflation that culmi-
nated from it, did not. No institutional structure
can guarantee a good result, but institutional
structures can allow strong people to fail because
they lose control.

Question: If the Fed were to adopt the equiva-
lent of a Taylor rule today,! what should it be?

Poole: A simple Taylor-like rule that relates to
only a couple of variables when so much is going
on is unworkable at this point. An appropriate goal
might be to have a central bank that is more con-
strained by legislative rules, but I just do not see a
workable rule at this time.

Question: What is your opinion about return-
ing to the gold standard?

Poole: I think the gold standard is unworkable.
It was not as satisfactory in the 19th century, during
its heyday;, as is often argued. The basic problem is
easy to see. When there is a flight to liquidity, when
the market wants more gold, there is no more gold.
The supply is fixed. All sorts of liabilities backed
by gold have been issued, but those liabilities far
exceed the gold supply. Therefore, the gold stan-
dard is a recipe for a banking system that collapses
under stress, although it did stabilize the price level
over a long period of time.

Notes

1. A Taylor rule is a monetary policy rule that stipulates how
much the central bank should change the nominal interest
rate in response to changes in inflation, output, or other eco-
nomic conditions.
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Chapter 3: Risk Estimation in Practice
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5. Standard & Poor’s
6. Mormingstar

7. BARRA

Value Line is the largest and most widely circulated independent investment
advisory service, and influences the expectations of a large number of institu-

tional and individual investors. The Value Line data are commercially available -

on a timely basis to investors in paper format or electronically. Value Line
betas are derived from a least-squares regression analysis between weekly
percent changes in the price of a stock and weekly percent changes in the
New York Stock Exchange Average over a period of 5 years. In the case of
shorter price histories, a smaller time period is used, but 2 years is the minimum.
Value Line betas are computed on a theoretically sound basis using a broadly
based market index, and they are adjusted for the regression tendency of betas
to converge to 1.00. This necessary adjustment to beta is discussed below.

Practical and Conceptual Difficulties

Computational Issues. Absolute estimates of beta may vary over a
wide range when different computational methods are used. The return data,
the time period used, its duration, the choice of market index, and whether
annual, monthly, or weekly return figures are used will influence the final
result.

Ideally, the returns should be total returns, that is, dividends and capital gains.
In practice, beta estimates are relatively unaffected if dividends, are excluded.
Theoretically, market returns should be expressed in terms of total returns on
a portfolio of all risky assets. In practice, a broadly based value-weighted
market index is used. For example, Merrill Lynch betas use the Standard &
Poor’s 500 market index, while Value Line betas use the New York Stock
Exchange Composite market index. In theory, unless the market index used
is the true market index, fully diversified to include all securities in their
proportion outstanding, the beta estimate obtained is potentially distorted.
Failure to include bonds, Treasury bills, real estate, etc., could lead to a biased
beta estimate. But if beta is used as a relative risk ranking device, choice of the
market index- may not alter the relative rankings of security risk significantly.

To enhance statistical significance, beta should be calculated with return data
going as far back as possible. But the company’s risk may have changed if
the historical period is too long. Weighting the data for this tendency is one
possible remedy, but this procedure presupposes some knowledge of how risk
changed over time. A frequent compromise is to use a 5-year period with
either weekly or monthly returns. Value Line betas are computed based on
weekly returns over a 5-year period, whereas Merrill Lynch betas are computed
with monthly returns over a 5-year period. In an empirical study of utility
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New Regulatory Finance

The average growth rate estimate from all the analysts that follow the company
measures the consensus expectation of the investment community for that
company. In most cases, it is necessary to use earnings forecasts rather than
dividend forecasts due to the extreme scarcity of dividend forecasts compared
to the widespread availability of earnings forecasts. Given the paucity and
variability of dividend forecasts, using the latter would produce unreliable
DCEF results. In any event, the use of the DCF model prospectively assumes
constant growth in both earnings and dividends. Moreover, as discussed below,
there is an abundance of empirical research that shows the validity and superior-
ity of earnings forecasts relative to historical estimates when estimating the
cost of capital.

The uniformity of growth projections is a test of whether they are typical of
the market as a whole. If, for example, 10 out of 15 analysts forecast growth
in the 7%-9% range, the probability is high that their analysis reflects a
degree of consensus in the market as a whole. As a side note, the lack of
uniformity in growth projections is a reasonable indicator of higher risk.
"Chapter 3 alluded to divergence of opinion amongst analysts as a valid risk indi-
cator..

Because of the dominance of institutional investors and their influence on
individual investors, analysts’ forecasts of long-run growth rates provide a
sound basis for estimating required returns. Financial analysts exert a strong
influence on the expectations of many investors who do not possess the
resources to make their own forecasts, that is, they are a cause of g. The
accuracy of these forecasts in the sense of whether they turn out to be correct
is not at issue here, as long as they reflect widely held expectations. As long
as the forecasts are typical and/or influential in that they are consistent with
current stock price levels, they are relevant. The use of analysts’ forecasts in
the DCF model is sometimes denounced on the grounds that it is difficult to
forecast earnings and dividends for only one year, let alone for longer time
periods. This objection is unfounded, however, because it is present investor
expectations that are being priced; it is the consensus forecast that is embedded
in price and therefore in required return, and not the future as it will turn out
to be.

Empirical Literature on Earﬁings Forecasts

Published studies in the academic literature demonstrate that growth forecasts
made by security analysts represent an appropriate source of DCF growth
rates, are reasonable indicators of investor expectations and are more accurate
than forecasts based on historical growth. These studies show that investors
rely on analysts’ forecasts to a greater extent than on historic data only.

Academic research confirms the superiority of analysts’ earnings forecasts
over univariate time-series forecasts that rely on history. This latter category
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Chapter 9: Discounted Cash Flow Application

mendation that is different than the expected ROE that the method assumes
the utility will earn forever. For example, using an expected return on equity
of 11% to determine the growth rate and using the growth rate to recommend
a return on equity of 9% is inconsistent. It is not reasonable to assume that
this regulated utility company is expected to earn 11% forever, but recommend
a 9% return on equity. The only way this utility can earn 11% is that rates
be set by the regulator so that the utility will in fact earn 11%. One is assuming,
in effect, that the company will earn a return rate exceeding the recommended
cost of equity forever, but then one is recommending that a different rate be
granted by the regulator. In essence, using an ROE in the sustainable growth
formula that differs from the final estimated cost of equity is asking the
regulator to adopt two different returns.

The circularity problem is somewhat dampened by the self-correcting nature
of the DCF model. If a high equity return is granted, the stock price will
increase in response to the unanticipated favorable return allowance, lowering
the dividend yield component of market return in compensation for the high
g induced by the high allowed return. At the next regulatory hearing, more
conservative forecasts of r would prevail. The impact on the dual components
of the DCF formula, yield and growth, are at least partially offsetting.

Third, the empirical finance literature discussed earlier demonstrates that
the sustainable growth method of determining growth is not as significantly
correlated to measures of value, such as stock price and price/earnings ratios,
as other historical growth measures or analysts’ growth forecasts. Other proxies
for growth, such as historical growth rates and analysts’ growth forecasts,
outperform retention growth estimates. See for example Timme and Eise-
man (1989).

In summary, there are three proxies for the expected growth component of
the DCF model: historical growth rates, analysts’ forecasts, and the sustainable
growth method. Criteria in choosing among the three proxies should include
ease of use, ease of understanding, theoretical and mathematical correctness,
and empirical validation. The latter two are crucial. The method should be
logically valid and consistent, and should possess an adequate track record
in predicting and explaining security value. The retention growth method is
the weakest of the three proxies on both conceptual and empirical grounds.
The research in this area has shown that the first two growth proxies do a
better job of explaining variations in market valuation (M/B and P/E ratios)
and are more highly correlated to measures of value than is the retention
growth proxy.
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Best Practices in Estimating the Cost of
Capital: Survey and Synthesis

Robert F. Bruner, Kenneth M. Eades, Robert S. Harris, and Robert C. Higgins

Titis paper presents the results of g cost-of-capital survey of 27 highly
leading financial advisers, and seven best selling rextbooks and rrade
alignment among all these groups on the use of common theore
ver, for the joint choices of the risk-free rate, beta, and the

of estimation. We find large variation, hawe

equity market risk premium, as well as for the adjustment of capital costs for spec
On these issues, we summurize argunienis Jor different approaches and re

regarded corporations, fen
books. The results show close
tical frameworks and on many aspects

ific investment risk.
view responses in detail to

glean tradeoffs faced by practitioners. [ FEL: G122, G20, G314

W [n recent decades, theoretical breakthroughs in such
arcas as porifolio diversification, market efficiency, and
asset pricing have converged into compelling
recommendations about the cost of capital to a
corporation. By the early 1990s, a consensus had
emerged prompting such descriptions as
“traditional...textbook...appropriateﬁ’ “theoretically
correct,” and “a useful rule of thumb and g good
vehicle.” Beneath this gencral agrecment about cost-
of-capital theory lies considerable ambiguity and
confusion over how the theory can best be applied.
The issues at stake are sufficiently important that
differing choices on a few key elements can lead to
wide disparitics in cstimated capital cost, The cost of
capital is central 1o modern finance touching on
tnvestimeni and divestment decisions, measures of
economic profit, performance appraisal, and incentive
systems. Each year in the US, corporations undertake
more than 3500 billion in capital spending. Since a
Robert F. Brunzr, Kenneth M. Eades. und Robert S. Harris are
Professors at the darden Graduate School of Business
Administration, Unive =ity of Virginia, Charlotiesville. VA
22906. Robert C. Higzins is a Professor at the University of

Washington, Seattle, WA 98195,
The authors thank Todd Brotherson for excellent research
assistance, and gratefully acknowledge the financial support
of Coopers & Lybrand and the University of Virginia Darden
Schoel Foundation. The research would not have been possible
without the cooperation of the 37 companies surveyed, These
niributions notwithstanding, dny crrors remain the authors'
hrec seis of quotes come in order from Ehrhardt
Copeland, Koller, and Murrin (199%). and Brealey

5 (19933
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difference of a few percent in capital costs can mean a
swing in billions of expenditures, how firms estimate
the cost is no trivial matter,

The purpose of this paper is to present evidence on
how some of the most financially sophisticated
companies and financial advisers estimate capital
costs. This evidence is valuable in several respects,
First, it identifics the most important ambiguities in
the application of cost-of-capital theory, setting the
stage for productive debate and research on their
resolution. Sccond, it helps interested companies
benchmark their cost-of-capital estimation practices
against best-practice peers. Third, the evidence sheds
light on the accuracy with which capital costs can be
reasonably estimated, enabling executives to use the
estimates more wisely in their decision-making. Fourth,
itenables teachers to answer the inevitable question,
“How do companies really estimate their cost of
capital?”

The paper is part of a lengthy tradition of surveys of
industry practice. Among the more relevant
predecessors, Gitman and Forrester {1977) explored
“the level of sophistication in capital budgeting
technigues™ among 103 large, rapidly growing
businesses, finding that the internal rate of retumn and
the payback period were in common use, Although
the authors inquired about the leve! of the firm’s
discount rate, they did not ask how the rate was
determined. Gitman and Mercurio (1982) surveyed 177
Fortune 1000 firms about “current practice in cost of
capital measurement and utilization,” concluding that

Copyright © 2001. All Rights Reseved.
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“the respondents’ actions do not reflect the application
of current financial theory.” Moore and Reichert (1983)
surveyed 298 Fortune 500 firms on the use of a broad
array of financial techniques, concluding among other
things, that 86% of firms surveyed use time-adjusted
capital budgeting techniques. Bierman (1993) surveyced
74 Fortune 100 companies reporting that all use some
form of discounting in their capital budgeting, and 93%
use a weighted-average cost of capital. In a broad-
ranging survey of 84 Fortune 500 large firms and Forbes
200 best small companies, Trahan and Gitman (1985}
report that 30% of respondents use the capital-asset
pricing model (CAPM).

This paper differs from its predecessors in several
important respects. Existing published evidence is
based on written, closed-end surveys sent to a large
sample of firms, often covering a wide array of topics.
and commonly using multiple-choice or fill-in-the-
blank questions. Such an approach often yields
responsc rates as low as 20% and provides no
opportunity (o explore subtleties of the topic. Instead,
we report the result of a telephone survey of a carefully
chosen group of leading corporations and financial
advisers. Another important difference is that the
intent of existing papers is most often to learn how
well accepted modern financial techniques arc among
practitioners, while we are interested in those areas of
cost-of-capital estimation where finance theory is
silent or ambiguous, and practitioners are left to
their own devices.

The following section gives a brief overview of the
weighted-average cost of capital. The research
approach and sample selection are discussed in
Section I1. Section 11l reports the genecral survey
results. Key points of disparity are reviewed in Section
1V. Section V discusses further survey results on
risk adjustment to a baseline cost of capital, and
Section VI offers conclusions and implications for
the financial practitioner.

l. The Weighted-Average Cost of
Capital

A key insight from finance theory is that any use of
capital imposes an opportunity cost on investors;
namely, funds are diverted from earning a return on
the next best equal-risk investment. Since inveslors
have access to a host of financial market opportunities,
corporate uses of capital must be benchmarked against
these capital market alternatives. The cost of capital
provides this benchmark. Unless a firm can earn in
excess of its cost of capital, it will not create economic
profit or value for investors.

A standard means of expressing a company’s cost
of capital is the weighted-average of the cost of

individual sources of capital cmployed. In symbols, a
company’s weighted-average cost of capital (or
WACC) is

WACC - (Wdehl(]-[)Kdubl) * (Wplsl'urrrd pr'rl'crrcd)
* (Wm;ml} \‘quily) (I}
where
K = componeat cost of capital

W = weight of each component as percent of total
capital
t = marginal corporatc (ax rate

For simplicity, this formula includes only threc sources
of capital; it can be casily expanded to include other
sources as well.

Finance theory offers several important
observations when cstimating a company’s WACC.
First, the capital costs appearing in the equation
should be current costs reflecting current financial
market conditions, not historical, sunk costs. In
essence. the costs should equal the investors’
anticipated internal rate of return on future cash flows
associated with each form of capital. Second, the
weights appearing in the equation should be market
weights, not historical weights based on often arbitrary,
out-of-date book values. Third, the cost of debt should
be after corporate tax, reflecting the benefits of the tax
deductibility of interest.

Despile the guidance provided by finance theory,
use of the weighted-average expression to estimate a
company’s cost of capital still confronts the
practitioner with a number of difficult choices.> As our
survey results demonstrate, the most nettlesome
component of WACC estimation is the cost of equity
capital; for unlike readily available yields in bond
markets, no observable counterpart exists for equities.
This forces practitioners to rely on more abstract and
indirect methods to estimate the cost of equity capital.

. Sample Selection

This paper describes the results of a telephone survey
of leading practitioners. Believing that the complexity
of the subject does not lend itself to a written
questionnaire, we wanted to solicit an explanation of
cach firm's approach told in the practitioner’s own
words. Though our interviews were guided by a series
of questions, these were sufficiently open-ended to

"Even at the theoretical level, Dixit and Pindyck {1994) point
out that the use of standard net-present-value {NPV} decision
rules (with. for instance, WACC as a discount rate) dees not
capture the option value of being ahle 1o delay an irreversible
investment expenditure. As u result, a firm may find it better
to delay an investment even il the current NPV is positive.
Our survey does not explore the ways firms deal with this
jssue. rather. we focus on measuring capital costs.

—Copyright-©-200tAll Rights Reseved,
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reveal many subtle differences in practice,

Since our focus is on the gaps between theory and
application rather than on average or typical practice,
we aimed to sample practitioners who were leaders in
the field. We began by searching for a sample of
corporations (rather than investors or financial
advisers) in the belief that they had ample motivation
to compute WACC carefully and to resolve many of
the estimation issues themsclves. Several publications
offer lists of firms that are well-regarded in finance:? of
these, we chose a research report, Creating World-
Class Financial Management: Strategies of 50
Leading Companics (1992), which identified firms

selected by their peers as being among those with
the best financial management. Firms were chosen
for excellence in strategic financial risk management,
tax and accounting, performance evaluation and
other areas of financial management . . . The
companies included were those that were mentioned
the greatest number of times by their peers.*

From the 50 companies identified in this report, we
eliminated 18 headquartered outside North America.’
Of those remaining, five declined to be interviewed,
leaving 4 sample of 27 firms. The companies included
in the sample are contained in Exhibit 1. We approached
the most senior financial officer first with a letter
explaining our research, and then with a telephone call.
Our request was to interview the individual in charge
of estimating the firm's WACC. We promised our
interviewecs that, in preparing a report on our findings,
we would not identify the practices of any particular
company by name-—we have respected this promise
in cur presentation.

In the interest of assessing the practices of the
broader community of financc practitioners, we
surveyed two other samples:

* Financial Advisers. Using a “league table” of
merger and acquisition advisers presented in
Institutional Investor issues of April 1995, 1994,
and 1993, we drew a sample of 10 of the most

‘For instance, fnstitutional Investor and Furomuoney publish
lists of firms with the best CFOs or with special compelencies
in certain areas. We elected not to use these lists bscause
special competencies might not indicate a geoerally excellent
finance department. nor might a stellar CFO.

*This survey was bascd zpon a writien questionnaire sent 1o CEOs,
CFOs, controllers, and treasurers and was followed up by a
telephone survey (Business Tnternational Corporation, 1992).
"Our reasons for excluding these firms were the increased
difficulty of obtaining interviews, and possible dilficulties in
obtaining capital market information (such as betas and equity
markel premiuvms) that might preciude using American
practices. The enlargement of this survey to firms from other
countrics is a subject worthy of future study.

active® advisers. We applied approximately” the
same set of questions to representatives of these
firms’ mergers and acquisitions departments. We
wondered whether the financial advisers’ interest
in promoting deals might lead them to lower WACC
estimates than those estimated by operating
companies. This proved not to be the case. If
anything, the estimating techniques most often
used by financial advisers yield higher, not lower,
capital cost cstimates.

* Textbooks and Tradebooks. From aleading
textbook publisher, we obtained a list of the
graduate-level textbooks in corporate finance
having the greatest unit sales in 1994. From these,
we selected the top four. In addition, we drew on
three tradebooks that discuss the estimation of
WACC in detail.

Names of advisers and books included in these two
samples are shown in Exhibit 1.

lil. Survey Findings

The detailed survey results appear in Exhibit 2. The
estimation approaches are broadly similar across the
three samples in several dimensions.

* Discounted Cash Flow (DCF) is the dominant
investment-evaluation technique.

* WACC is the dominant discount rate used in DCF
analyses.

* Weights are based on market not book value mixes
of debt and equity.®

* The after-tax cost of debt is predominantly based
on marginal pretax costs, and marginal or
Slatutory 1ax rates,

* The CAPM is the dominant model for estimating
the cost of equity. Some firms mentioned other
multi-factor asset-pricing models (e.g., Arbitrage

Pricing Theory) but these were in the small minority.

"Activity in this case was defined as four-year aggregate deal
volume in mergers and acquisitions. The samgple was drawn
from the top [2 advisers, using their average deal volmimne
over the 1993-95 period. Of these 12, (wo firms chose not to
participate in the survey.

‘Specific questions differ, reflecting the facts that financial
advisers infrequently deal with capital budgeting matters and
that corporate financial officers infrequently value companies,
*The choice between target and actual proportions is not a
simple one. Because debt and cquity costs clearly depend on
the proportions of each employed, it might appear that the
actual proportions must be used. However, if the firm's target
weights are publicly known, and if investors expect the firm
s0on 1o move to these weights, then observed costs of debt
and equity may unticipate the target capital structure.
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Exhibit 1. Three Survey Samples

Company Sample

. .Adviser Sample

Textbook/Tradebook Sample

Advanced Micro
Allergan

Black & Decker
Cellular One
Chevron
Colgate-Palmolive
Comdisco
Compaq

Eastman Kodak
Gilletle

Guardian Industries
Henkel
Hewlett-Packard
Kanthal

Lawson Mardon
McDonald’s
Merck

Monsanto
PepsiCo

Quaker Oats
Schering-Plough
Tandem

Union Carbide

US West
Walt Disney
Weyerhauser
Whirlpool

No tirms cited specific modifications of the CAPM
Lo adjusi for any empirical shortcomings of the
model in explaining past returns.”

These practices differ sharply from thosc reported
in earlier surveys." First, the best-practice firms
show much more alignment on most clements of
practice. Second, they base their practice on
financial economic models rather than on rules of
thumb or arbitrary decision rules.

On the other hand, disagreements exist within and
among groups on how to apply the CAPM to estimate
cost of equity. The CAPM states that the required
return (K) on any asset can be expressed as

K=R + PR, -R) {2)
where:
R, = interest rate available on a risk-free bond.

For instance, even research supporting the CAPM has found
that empirical data arc better explained by an intercept higher
than a risk-free rate and a price of beta risk less than the market
risk premiom. Thbotson Associates (1994) uffers such a muodified
CAPM in addition to the siandard CAPM and other models. in its
cost of capital service. Jagannathan and McGrattan (1995) provide
a useful review of empirical evidence on the CAPM.

WSee Gitman and Ferrester (1977) and Gitman and Mercurio
(1982).

CS First Boston
Dillon, Read
Donaldsen, Lufkin, Jenrette
JLP. Morgan
Lehman Brothers
Merrill Lynch
Morgan Stanley
Salomon Brothers
Smith Bamey
Wasserstein Perelia

Texthooks

Brealey and Myers

Brigham and Gapenski
Gitman
Ross, Westerfield, and Jaffe
Tradebooks
Copeland, Koller, and Murrin

Ehrhardt

Ibbotson Associates

R

m

return required to attract investors to hold
the broad markel portfolio of risky assets.
the relative risk of the particular asset.

B =

According to CAPM then, the cost of equity, K
for a company depends on threc components: returns
on risk-free bonds (R ). the stock’s equity beta which
measures risk of the company’s stock relative to other
risky assets (= §.0 is average risk), and the market
risk premium (R_ - R ) necessary to entice investors to
hold risky assetls gencrally versus risk-free bonds. In
theory, each of these components must be a forward
looking estimate. Our survey results show substantial
disagreements on all three components.

A. The Risk-Free Rate of Return

As originally derived, the CAPM is a single-
period model, so the question of which interest ratc
best represents the risk-free rate never arises. But
in a many-period world typically characterized by
upward-sloping yield curves, the practitioner must
choose. Our results show the choice is typically
between the 90-day Treasury bill yield and a long-
term Treasury bond yield (see Exhibit 3). (Because
the yield curve is ordinarily relatively flat heyond
ten years, the choice of which particular long-term

Copyright ©-2001-&trRghts Resaved.



1. Dn you yse DC‘F
techniques to evaluate
investment opportunities?

2. Do you nse any form of a
cost of capitul as your
discount rate in your DCF
analwis'“’

3. For your cost of capizal,
do you form any
combinaticn of capital cost
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Corporatmns Fmanclal Adwsers TexﬁmokslTradebooks
89‘% Ye-» as a primary lonl 00% chly on DC} mmpm able ]00%——Yes
7% -Yes, only as sccondary tool. companics multiples, comparable
4%---No transactions multiples. Of these,
10%—DCF is a primary tool.
10%—DCF is used mainly as a
check.
80%—-Weight the three approuckes
depending on purpose and type of
analysm
8%%-—Yes 1 ()(]%—Yes 100% -~ Yes
7% ---Somelimes
Ge—N/A
7 85%-—Yes 100%—Yes 100%:-- Yes
4%---Sometines
4%—No
7” —N/A

to det.f-m]mc a WACCY

4. tht ws;ghmg factcrs do
you use?

largel vs. current debt/cquity
market vs. bock weights

5 H()w do you estimate your
before tax cost of debt?

6. Wh.zt tax raic do you use’

TaJ gr).'/( wrrent Marke.f/Book

52%—Target 59%--- Marke(

15%---Current 5% —Book
26%—Uncertain 19%---Uncertain

Target/Current Market/Book
0% —Target Y% —Market
109 -- Current 10%-—Book

52%——1\/1 drgmd! cosi
37%-—Current average
4% —Uncertajn
Te—NIA
52 Yo—Marg iI’lﬂ| or Lstdtutory

37%-—Historical average
4% —Uncertain

appro ach?

T%—N/A
7. How do you esnm'itr your 81%—CAPM
cost of equity? (If you do 4%—Modified C APM
not use CAPM, skip to 15%—N/A
questmn 12 )
8 As usuall} wriflen, the 85%—Yes
CAPM version of the cost of U%%—No
equity hags three terme: a 15%:-—N/A
risk-free rate, a volatilicy or
beta factor, and a market-risk
premium, Is this consistent
with yoar company’s
9. Wh.al. do you use fm II"(, %wd;y T-Bill

risk-free rae?

T9%----three- to seven-year Treasuries
33%—ten-year Treasurics
4%---20-year Treasuries
33%—ten- to 30-yvear Treasuries
4%---ten-years or 00-Day: Depends
15%—N/A
(Many said they match the term of
the risk-free te to the tenor of the
investment.)

60% -—Marginal cost
40%--—Current average

T(zrgf:f/( urrent Market/Ba ok
R6%—Target 100 % —Market
14%-—Current/Target

71%-Marg1ml vost
29%—No explicit
reconmendation

60%-- -Marcmal or sldtu[my
30% ---Historical average
10%—Uncertain

80%---C APM
20%-—eher (ncluding modified
CAPM)

0% -—Yes
10%—N/A

71%—Marginal or statutory
29%—No explicit
recommendation

IUOF/'J—anmdnEy CAPM
Other metheds mentioned:;
Dividend -Growth Model,
Al‘bll[‘ﬂEC PTICU’]& Modcl

!Oﬂ% —Yes

10%---90-day T-Bill

0% —five- to ten-year Treasuries

30%-—ten- to 30-year Treasuries

40 %—30-year Treasuries
10%-—-N/A
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Exhibit 2. General Survey Results (Continued)
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Corporations

Financial Advisers

Te;(t-bodk;!:'fr;éﬁ ooks

10. What do you use as your
volatility or beta factor?

52%—Published source
3%—Financial adviser's cstimate
309%—Self calculated
15%—N/A

30%—Fundamental beta (e.g.,
BARRA)
409% —Published source
20%—Self calculated
109—N/A

100%-—Menbtion availability o

published sources

11. What do you use as your
market-risk premivm?

4.5%
37%—Use fixed rate of 5.0-
6.0%
4% —Use geomelric mean
4%—1Use arithmetic mean
4% —Use average of historical

10%—Use fixed rate of 5.0%
50%—Use 70-7.4% (Similar to
arithmetic)
10%—LT arithmetic mecan
10% -—Both LT arithmetic and
geometric mean
10%---Spread above treasurics

7 1%—Arithmetic historical
mean
15% —Geometric historical
mean
14%—Don't say

and implied 10%—N/A
15%—Use financial adviser's
estimate
7%---Use premium over
treasuries
3%—Use Value Line estimate
15%-—N/A
12, Having estimated your 26%-—Yes Not asked. 86%—Adjust beta for
company's cost of capital, do 33% —Sometimes investment risk
you make any further 41%—No 14%—Don't say
adjustments to reflect the risk of
individual investment
opportunities?
13. How frequently do you re- 4% —Monthly Not asked. 100%—No explicil
estimate your company's cost of 19%—LQuarterly recommendation
capital? 11 %—Semi- Annually
37%—Anmally
79 ---Continually/Every
Investment
19 % --Infrequently
49%-—NIA
(Generally, many said that in
addition to scheduled seviews,
they re-estimate as needed for
significant events such as
acquisitions and high-impact
economic events.)
14, Ts the cost of capital nsed for 51%—Yes Not asked. 1005 ---No explicit discussion
puiposes other than project 44%---No
analysis in your company? {For Ao NIA
example, to evaluate divisional
petformance?® ) ‘ “ .
15. Do you distinguish between 48%—Yes Not asked. 29%-—Yes
strategic and operatioral 48%—No 71%—No explicit discussion
investments? Is cost of capital 4%—N/A
used differently in these two
categories?
16. What methods do you use to Not asked. 30%-—-Exit mmltiples only 7 1%-—-Perpetuity DCF model

estimate termind value? Do you
use the same discount rate for
the terminal value as for ihe
interim cash flows?

REEET TR IR

T0%—DBoth multiples and
perpetuity DCE model

70%—Use same WACC for TV
20%—No response

10%—Rarely change

Copyright @200t~ AlrRights Reseved.”
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Exhibit 2. General Survey Results (Continued)
[ _Corporations Financial Advisers _ Textbooks/Tradebooks
17. In valning a multidivisional MNot asked. 100% —Value the parts 100%—Use distinct WACC for

company, do you aggregate the
vahms of the individuel
divisions. or just value the {irm
as a whole? If vou valze each
division separately, do you use
a different cost of capital for
cach one?

18. Tn your valuations do you
use any differens methads o
value synergics or strazegic
opportunities (e.g. higher or
lower discount rates, options
valuation)y?

Not asked.

19. Do you make any

adjustmenits to the risk premium

for changes in market

conditions?

20. How long have you been 10 yeas—Mean

with the company? What is All senior, excpl one
your job title?

yield to use is not a critical one.)" The difference
between realized returns on the 90-day T-bill and
the ten-year T-bond has averaged 150 basis points
over the long-run: so choice of a risk-frec rate can
have a material effect on the cost of equity and
WACC. "

The 90-day T-bill yields arc mere consistent with
the CAPM as originally derived and reflect truly risk-
free rcturns in the sensc that T-bill investors avoid
material loss in value from interest ralc movements.
However, long-term bond yields more closely reflect
the defavlt-free holding period returns available on

“In early Janoary 1995, the differences beiween yields on the
ten- and 30-yeur T-bonds were about 35 basis poinls. Some
aficionados will urgue that there is a difference between the
ten- and 30-year yields. Ordinarily the yield curve declines
Just slightly as it reaches the 30-year maturity—this has been
explained to us as the result of life insurance companies and
other long-term buy-and-hold investors who are said to
purchase the long bond in signilicant volume. [t is said thut
these investors command a lower liquidity premium than the
broader market, thus driving down yields, If this is true, then
the yields at this point of the curve may be due not to some
ordinary process of rational expectations. but rather to an
anomalous supply-demand imbalance, which would render these
yicids less trustworthy. The counterargument is that life
insurarce companies could be presumed (¢ be rational investors
too. As buy-und-hold investors, they will surely suffer the
consequences of any irrationality, and thercfore have good
motive to invest for yields “at ihe markel.”

"This was ¢stimated as the difference in arithmetic mean
retuins on long-term government bonds and US Treasury
bills vver the vears 1926 to 1994, given by Ibbotsan
Associates (1995).

100%—-Use different WACCs
for sepamte valuations

each division

30%---Yes
50%:--—No
20%---Rarely

29%-—Use distinct WACC for
Synergies
719%——No explicit discussion

14%---Yes
86%—No explicit discussion

20%—Yes
% —No
10%—N/A

7.3 years-~-Mean
4—MDy, 2—VPs,
4—--Associaley

long lived investments and thus more closely mirror
the types of investments made by companies.

Our survey results reveal a strong preference on the
part of practitioners for long-term bond yields. Of both
corporations and financial adviscrs, 70% use Treasury
bond yiclds maturities of ten years or greater. None of
the financial advisers and only 4% of the corporations
used the Treasury bill yield. Many corporations said
they matched the term of the risk-free rate to the 1cnor
of the investment. In contrast, 43% of the hooks
advocated the T-bill yield, while only 29% used long-
term Treasury yields.

B. Beta Estimates

Finance theory calls for a forward-looking beta, one
reflecting investors’ uncertainty about the future cash
flows to equity. Because forward-looking beras are
unobservable, practitioners are forced to rely on
proxics of various kinds. Most often this involves using
beta estimates derived from historical data and
published by such sources as Bloomberg, Value Line,
and Standard & Poor’s.

The usual methodology is to estimate beta as the
slope coefficient of the market model of returns.

R, = +B(R,) (3)
where
R, = return onstock i in time period (c.g., day, week.

month) t,

Copyright © 2001. All Rights Reseved.
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Some of our best prdctice companies noted that thelr
choice of a bond market proxy for a risk-free rate
depended specifically on how they were proposing to
spend funds. We asked, “What do you use for a risk-
free rate?” and heard the following:

» “Ten-year Treasury bond or other duration
Treasury bond it needed to better match project
horizon.”

» “We use a three- to five-year Treasury note yield,
which is the typical length of our company’s
investment. We maich our average investment
horizon with maturity of debt.”

R = return on the market portfolio in period t,

o = regression constant for stock i, and
B, = betaforstocki.

In addition to relying on historical data, use of this
equation to estimate beta requires a number of practical
compromises, each of which can materially affect the
results. For instance, increasing the number of time
periods used in the estimation may improve the
statistical reliability of the estimate but risks the
inclusion of stale, irrelevant information. Similarly,
shortening the observation period from monthly to
weekly, or even daily, increases the size of the sample
but may yield observations that are not normally
distriboted and may introduce unwanted random noise.
A third compromise involves choice of the market
index. Theory dictates that R is the return on the
market portfolio, an unobservable portfolio consisting
of all risky assets, including human capital and other
nontraded assets, in proportion to their importance in
world wealth. Beta providers use a variety of stock
market indices as proxics for the market portfolio on
the argument that stock markets trade claims on a
sufficiently wide array of asscts to be adequate
surrogates for the unobservable market portfolio.

Exhibit 4 shows the compromises undertying the beta
estimates of three prominent providers and their
combined effect on the beta estimates of our sample
companies. Note for cxample that the mean beta of our
sample companies according to Bloomberg is 1.03,
while the same number according to Value Line is 1.24.
Exhibit 5 provides a complete list of sample betas by
publisher.

Over half of the corporations in our sample (item
ten, Exhibit 2) rely on published sources for their beta
estimates, although 30% calculate their own. Among
financial advisers, 40% rely on published sources, 20%
calculate their own, and another 40% use what might
be called “fundamental” beta estimates. These are
estimates which use multi-factor statistical models
drawing on fundamental indices of firm and industry

DELLELE
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Exhibit 4. Compromises Underlying Beta
Estimates and Their Effect on Estimated
Betas of Sample Companies

Standard

Blcomberg® Valueline & Poor’s
Number 102 260 60
Time Interval wkly (2 yrs.) wily (5 yrs.)  mthly(S yrs.)
Market Index S&P 500  NYSE composite  S&P 500
Proxy
Mean Beta 1.03 1.24 1.18
Median Beta l ()O 1.20 1.21

‘WIth the Bioomberg, service. it is pos'alble o estimate a beta
over many differing time periods, market indices, and as
smoothed or unadjusted. The figures presented here represent
the base-line or default-estimation approach used if other
approaches are not speuiled

risk to eqtlmate company betm The bmt known
provider of fundamental beta estimates is the
consulting firm BARRA.

Within these broad categories, a number of survey
participants indicated use of more pragmatic
approaches, which combine published beta estimates
or adjust published estimates in various heuristic
ways. {See Exhibit 6.)

C. Equity Market Risk Premium

This topic prompted the greatest variety of
responses among survey participants. Finance theory
says the equity market risk premium should equal the
excess return expected by investors on thc market
portfolio relative to riskless asscts. How one measures
expected future returns on the market portfolio and on
riskless assets are problems left to practitionets.
Because expected fulure returns are unchservable, all
survey respondents extrapolated historical returns into
the future on the presumption that past experience
heavily conditions future cxpectations. Where
respondents chiefly differed was in their usc of
arithmetic versus geometric average historical
equity returns and in their choice of realized returns
on T-bills versus T-bonds to proxy for the return
on riskless assets.

The arithmetic mean return is the simple average of
past returns. Assuming the distribution of returns is
stable over time and that periodic rcturns are
independent of one another, the arithmetic return is
the best estimator of expected return.' The geometric
mean return is the internal rale of return between a
single outlay and one or more future rcceipts It

“Several studies have documented sllﬁuhcant I]ngil\f(,
autocorrelation in returns—-this violaies one of the essential
tenets of the arithmetic calculation since, if returns are nol
serially independent, the simple arithmetic mean of a
distribution will not be its expecied value. The autocorrelation
findings are reported by Fama and French (1986), Lo and
MacKinlay (1988). and Puterba and Summers (1988).

L )
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Exhibit 5. Betas for Corporate Survey Respondents

In this exhibit, Bloomberg’s adjusted beta is B, = (0668

Cap fo

T * Bloomberg Betas

Raw T AAdfrlTs;ted “

Advanced Micro 120 I
Allergan 0.94 0.96
Black & Decker 106 1.04
Cellular One

Chevron 0.70 .80
Colgate-Palmelive L1} 1.7
Comdisco 1.50 1.34
Compag .26 .18
Easiman Kodak 0.54 169
Gilletr2 0.93 0.95
Guardian Indusiries

Henkel

Hewlett-Packard 1.34 1.22
Kanthal

Lawson Mardnn

McDonald's 0.93 .96
Merck 0.73 082
Maonsanto 0.89 0.93
PepsiCo 112 .08
Quaker Qats 1.38 1.26
Schering-Plough 0.51 0.67
Tandem 1.35 1.23
Unien Carbide 1.51 1.34
US West 0.61 0.74
Walt Disney 1.42 I.28
Weyerhauser 0.78 185
Whirlpool 0.5G 093
Mean Y R
Median 1.OG 1.00
Standard Deviation 0.31 0.21

measures the compound rate of return investors carned
over past periods. It accurately portrays historical
investment cxpericice. Unless relurns are the same
each time period, the geometric average will always be
less than the arithmetic average, and the gap widens
a8 relurns become more volatile.

“For large sampies of returns. the geometric averige can he
approximated as the arithmetic average minus one half the
variance of reattzed rewrns. lgnoring sample size adjusiments.
the variance of returns in the current example is 0.09 yielding
an estimate of 010 - %0.09) = 0.055 = 5 56 versues the
actual 5.8% [igure. Kiizman (1994) provides an interesting
companson of the two types of averages,

+(0.33)1.00 and Value Line reported only Total Debt/Total

héngé
Value Line Beias S&P Betas Max. - Min
BT 057
1.30 1.36 0.42
1.65 I.78 .74
Nat Listed
0.70 0.n§ 0.12
1.20 0.87 0.33
1.35 .20 0.30
.50 1.55 0.37
NMF 0.37 0.32
1.25 130 0.37
Not Listed
Nol Listed
1.40 1.96 0.74
Not Listed
Mot Listed
1.05 1.09 016
.10 1.15 042
110 1.36 0.47
1.10 1.19 0.11
(.90 0.67 0,71
1.00 0.82 (.49
1.75 .59 052
.30 0.94 0.57
0.75 053 0.22
.15 1.22 0.27
1.20 1.21 043
1.55 158 0.68
[T R YR
1.20 .21 0.42
0.29 0.41

0.19

Bascd on Ibbotson Associates” data (1995) from 1926
to 1995, Exhibit 7 illustrates the possible range of
cquity market risk premiums depending on use of the
geometric as opposcd (o the arithmetic mean equity
return and on use of realized returns on T-bills as
opposed to T-bonds. " Even wider variations in market
risk premiums can arise when one changes the historical

"These figures are drawa from Table 2-1. [bboison Associales
(1995}, where (he R, was drawn from the “Large Company
Stocks™ series. and B, drawn frem the “Long-Term Government
Bonds™ and “US Treasury Bills” scries.

Copyright © 2001. All Rights Reseved.
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your volatility or beta factor?” A sampling of responses
shows the choice is not always a simple one.

» “We use adjusted betas reported by Bloomberg.
At times, our stock has been extremely volatile. If
at a particular time the factor is considered
unreasonably high, we are apt to use a lower
{more consistent) one.”

« “We begin with the observed 60-month
covariance between our stock and the market.
We also consider, Value Line, Barra, S&P betas
for comparison and may adjust the observed beta
to match assessment of future risk.”

* “We average Merrill Lynch and Value Line figures
and use Bloomberg as a check.”

e “We do not use betas estimated on our stock
directly. Our company beta is built up as a
weighted average of our business segment betas—
the segment betas arc estimated using pure-play
firm betas of comparable companies.”

Exhibhit 7. The Eq

(Rm - Rf)
- 7-Bill Returns  T-Bond Returns
Arithmetic 8.53% 7.0%
Mean Return
Geometric 6.5% 5.4%

Mean Return

back to 1802, Siegel (1992) shows that historical market
premia have changed over time and were typically lower
in the pre-1926 period. Carleton and Lakonishok (1985)
illustrate considerable variation in historical premia
using different time periods and methods of calculation
even with data since 1926.

Of the texts and tradebooks in our survey, 71%
support use of the arithmetic mean return over T-bills
as the best surrogate for the equity market risk
premium. For long-lerm projects, EhrhardL (1994)
advocates forecasting the T-bill rate and using a
different cost of equity for each future time period.
Kaplan and Ruback (1995) studied the equity risk
premium implied by the valuations in highly leveraged
transactions and estimated a mean premium of 7.97%,
which is most consistent with the arithmetic mean and
T-bills. A minority view is that of Copeland, Koller,
and Murrin (1990), “We belicve that the geometric
average represents a better estimate of investors’
expected over long periods of time.” Ehrhardt (1994)
recommends use of the geometric mean return if one
believes stockholders are buy-and-hold investors.

R RO s

Half of the financial advisers queried use a premiuwm
consisient with the arithmetic mean and T-bill returns,
and many specifically mentioned use of the arithmetic
mean, Corporate respondents, on the other hand,
evidenced more diversity of opinion and tend to favor
a lower market premium: 37% use a premium of 5-6%,
and another 11% use an even lower figure.

Comments in our interviews (see Exhibit 8) suggest
the diversity among survey participants. While most
of our 27 sample companies appear to use a 60+-year
historical period to estimate returns, one cited a window
of less than ten years, two cited windows of aboul ten
years, one began averaging with 1960, and another
with 1952 data.

This variety of practice should not come as a surprise
since theory calls for a forward-looking risk premium,
one that reflects current market sentiment and may
change with market conditions. What is clear is that there
is substantial variation as practitioners try to
operationalize the theoretical call for a market risk premium.
A glaring result is that few respondents specifically cited
use of any forward-looking method to supplement or
replace reading the tea leaves of past returns.'®

IV. The Impact of Various Assumptions
for Using CAPM

To illustrate the effect of these various practices,
we estimated the hypothetical cost of equity and
WACC for Black & Decker, which we identified as
having a wide range in estimated betas, and for
McDonald’s, which has a relatively narrow range.
Our estimates are “hypethetical” in that we do not
adopt any information supplied to us by the
companies but rather apply a range of approaches
based on publicly available information as of late
1995. Exhibit 9 gives Black & Decker’s estimated
costs of equity and WACCs under various
combinations of risk-free rate, beta, and market risk
premia. Three clusters of practice are illustrated,
cach in turn using three betas as provided by S & P,
value Line, and Bloomberg (unadjusted). The first
approach, as suggested by some tcxts, marries a
short-term risk-free rate (90-day T-bill yield) with
Ibbotson’s arithmetic mean (using T-bills) risk

®Only two respondents (one adviser and one company}
specitically cited forward-looking estimates although others
cited use of data from outside sources (e.g., 4 COMpany using
an estimate {rom an investment bank) where we cannot
identify whether forward-looking cstimates were used. Some
studies using financial analyst forecasts in dividend growth
models suggest market risk premia average in the 6 to 6.5%
range and change over time with higher premia when interest
rates decline. See for instance, Harris and Marston (11992).
Ibbotson Associales (1994) provides indusiry-specific cost-
of-equity estimates using analysts' forecasts in a growth model.

~ eSOV HGRE@ 200 At Right s Resevel, e
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Exhibit 8. Market Risk Premium

shows the choice can be a complicated one.

“What do you use as your market risk premium?” A sam
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pling of responses from owr best-practice companies

* “Our 400 basis point market premium is based on the historical relationship of returns on an actualized basis
andfor investiment bankers' estimated cost of equity based on analysts’ earnings projections.”

= “We use an Ibbotson arithmetic average starting in 1960, We have talked to investment banks and

firms with advice from 3-7%."

consulting

* "A60-year average of about 5.7%. This number has been used for a long time in the company and is currently
the subject of some debate and is under review. We may consider using a time horizon of less than 60 years to

estimate this premium.”

* "Wearecurrently using 6%. In 1993, we polled various investment banks and academic studies on the issue as
to the appropriate rate and got anywhere between 2 and 8%, but most were between 6 and 7,4%.”

Comments from financial advisers also were revealing. While some simply responded that they use a published
historical average, others presented a more ccaplex picture.

*  “Weemploy a self-cstimated 5% (arithmetic average). A variety of techniques are used jn estimation, We look
at Ibbotson cata and focus or mere recent periods, around 30 years (buf it is not a straight 30-year average).
We use smoothing techniques, Monte Carlo simulation and a dividend discount model on the S&P 400 1o
estimate whet the premium shoukl be, given our risk-free rate of return.”

* “Weusea 7.4% arithimetic mean, after Ihbotson, Sinquefeld. We used to use the geometric mean following the
then scholarly advice, but we changed to the arithmetic mean when we found later that our competitors were
using the arithmetic mean and scholars” views were shifting.”

premium. The second, adopted by a number of
financial advisers. uses a long-term risk-free rate
(30-year T-bond yield} and a risk premium of 7.2%
(the modal premivm mentioned by financial advisers),
The third approach also uses a long-term risk-free rate
but adopts the modal premium mentioned by corporate
respondents of 5.5%. We repeated these general
procedures for McDonald’s.

The resulting ranges of estimatcd WACCSs for the
two firims are:

Difference

Maximum Minimum  in Basis
WACC WACC Points
Black & 12.80% 8.50% 430
Decker
230

McDonald's

The range from minimum to maximum is large for
both firms, and the cconomic impact is potentially
stunting. To illustrate this, the present value of a
level perpetual annaal stream of $10 million would
range between $78 million and $1 (8 million for Black
and Decker, and betv/cen $86 million and $108 million
for McDonald’s.

Given the positive but relatively flat slope of the
yield curve in late 1995, most of the variation in our
illustration is explained by beta and the equity market
premium assumpiion. Variations can be even more

dramatic, cspecially when the yield curve is inverted.

V. Risk Adjustments to WACC

Finance theory is clear that a single WACC is
appropriate only for investments of broadly
comparable risk: a firm’s overall WACC is a suitable
benchmark for a firm’s average risk investments.,
Finance theory goes on to say that such a company-
specific figure should be adjusted for departures from
such an average risk profile. Attracting capital requires
payment of a premium that depends on risk.

We probed whether firms use a discount rate
appropriate to the risks of the flows being valued in
questions on types of investment (strategic vs.
opcrational), terminal values, synergies, and
multidivisional companies. Responses to these
questions displayed in Exhibit 2 do not display much
apparent alignment of practice. When financial
advisers were asked how they value parts of
multidivision firms, all ten firms surveyed reported that
they use diffcrent discount rates for component parts
(item 17). However, only 26% of companies always
adjust the cost of capital to reflect the risk of individual
investment opportunities (item 12). Earlier studies
(summarized in Gitman and Mercurio, 1982) reported
that between one-third and one-half of the firms
surveyed did nor adjust for risk differences among
capital projects. These practices stand in stark contrast

Copyright © 2001. All Rights Reseved.
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Exhibit 9. Variations in Cost of Capital (WACC) Estimates for Black and Decker Using Different
Methods of Implementing the Capital-Asset Pricing Model

In this BExhibit, in alt cases the CAPM is used to estimate the cost of equity. the cost of debt is assumed to be 7.81% based

on a Baa rating, the tax rate is assumed to be 38%, and debt is assumed to represent 49% of capital.

R, = 5.36%, 90-day T-bills
R, - Rf: 8.50%, Ibbotson arithmetic average since 1926

o L ~__ CostofEquity ~__ Costof Capital
Beta Service K, WACC
Bloomberg, B =1.06 14.40% 9.70%
Value Line, B=1.65 19.40% 12.20%

_ S&P, [3= 1.78 200.25% 12.80%

Panel B. Long-Term Rate Plus Risk Premrzt-dn of 7.20% o o

(modal practice of financial advisers surveyed)

R, = 6.26%, 30-year T-bonds

R_- R, =720%, modal response of financial advisers

- . Cost of Equity Cost of Capital
Beta Service K. WACC
Bloomberg, = 1.06 13.90% 9.40%
Value Line, f=1.65 18.10% 11.60%
SSE[B=L’/‘S 19.10% 12.10%
Panel C. Long-Term Rate Plus Risk Premiwm of 5.50%

(modal i)raclice of c:orporati?nswsﬁi'l\;eyed} T 7

R = 6.26%, 30-year T-bonds

R, - R, =35.50%, modal response of corporations
] Cost of Equity Cost of Capital
Beta Service K, WACC
Bloomberg, p=1.06 12.10% 8.50%
Value Line, f=1.65 15.30% 10.20%
S&P, B=1.78

(o the recommendations of textbooks and tradebooks:
the books did not explicitly address all subjects, but
when they did, they were uniforim in their advocacy of
risk-adjusted discount rates.

A closer look at specific responses reveals the
tensions as theory based on traded financial assets is
adapted 1o decisions on investments in real assets.
Inevitably, a fine line is drawn belween use of financial
market data versus managerial judgments. Responscs
from financial advisers illustrate this. As shown in
Exhibit 2, all advisers use different capital cosis for
valuing parts (e.g., divisions) of a firm (item 17); only
half ever select different rates for synergies or siralegic
opportunities (item 18); only one in ten state any
inclination to use different discount rates for terminal
values and interim cash flows (item 16). Two simplistic
interpretations are that 1) advisers ignore important
risk differences, or 2) material risk differences are rarc
in assessing factors such as terminal values. Neither
of thesc fit: our conversations with advisers reveal
that they recognize important risk differences but
deal with them in a multitude of ways. Consider
comments from two prominent investment banks

- Gepyright-8 2001 AlHRights Reseved.

16.10% 10.50%

who use different capital costs for valuing parts of
multidivision firms. When asked about risk
adjustments for prospective merger synergies. thesc
same firms responded:

« “We make thesc adjustments in cash flows and
multiples rather than in discount rates.”

» “Risk factors may be different for realizations of
synergies, but we make adjustments to cash flows
rather than the discount rate.”

While financial advisers typically valuc exisling
companics, corporations face further challenges. They
routinely must evaluate investments in new products
and technologies. Morcover, they deal in an
administrative setting that melds centralized (¢.g.,
caleulating a WACC) and decentralized (e.g., specific
project appraisal) processes. As Exhibit 10 illustrates,
these complexities lead to a blend of approaches for
dealing with risk. A number of respondents mentioned
specific rate adjustments to distinguish bctween
divisional capital costs, international versus domestic
investments and leasing versus nonleasing situations.
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* "No.it's difficolt to draw lines between the various businesses we invest in and we also try as best we can to
make adjustients for risk in cash flow prajections rather than in cost of capital factors,., We advocate
minimizing adjustments to cost of capita) caleulations and maximizing understanding of all relevant issues,
€.2.. commodity cests and internatienal/political risks.” At another paint the same firm noted that “for

lcase analysis only the cost of debt is used.”

* "No(we don’trisk adjust cost of capital). We believe there are two hasic components: 1) projected cash flows,
which should incorporate investment risk, and 2 discount rate.” The same firm noted, however: “For
international investments, the discount rate is adjusted {or country risk.” and “For large acquisitions, the

company takes significantly greater care to estimate

an accurate cost of capital,”

* “No. buf use divisional costs of capital to calculate a weighted average company cost of capital . . . for

comparison and possible adjustment.”

* “Yes, we havz calculated a cost of capital for divisions based on pure play betas and also suggest
subjective adjustments based on each project. Our feeling is that use of divisional costs is the most

frequent distinction in the company.”

* "Rarely, but a: least on one occasion we have for a whole new line of business.”

*  "We do sensitivily analysis on every project.”

* “Forthe most part we make risk adjustments qualitatively i.e., we use the corporate WACC to evaluate a
project, but then interpret the resule according to the risk of the proposal being studied. This could mean that
a risky project will be rejected even though it meets the corporate hurdie rate objectives.”

*  “No domestically; yes inlernationally—we assess a risk premium per coundry and adjust the cost of capital

acenidingly.”

In other instances, however, these same respondents
favored cash fiow adjustments to deal with risks.
Wiy do practitioners risk adjust discount rates in
one case and work with cash flow adjustments in
another? Qur interpretation is that risk-adjusted
discount rates are more likely used when the analysl
can eslablish relatively objective linancial market
benchmarks for what rate adjustments should be. At
the business (division) level, data on comparable
companies provide cost-of-capital cstimates, Debt
markets provide surrogates for the risks in leasing cash
flows. International financial markets shed insights on
cross-country differences. When no such market
benchmarks are available, practitioners look to other
methods for dealing with risks. Lacking 2 good market
analog from which to glean investor opinion (in the
form af differing capital costs), the analyst is forced to
rely more on internal focus. Practical implementation
of risk-adjusted discount rates thus appears to depend
on the ability 10 find traded financial assets that are
comparable in risk te the cash flows being valued and
then to have financial data on these traded assers.,
The pragmatic bent of application also comes to
the forc when companies are asked how often they
reestimate capital costs (item 13, Exhibit 2). Even
for those firms who jeestimate relatively frequently,

Exhibit 11 shows that they draw an important
distinction between estimating capital costs and
policy changes about the capital cost figure used
in the firm’s decision making. Firms consider
administirative costs in structuring their policies on
capital costs. For a very large venture (e.g. an
acquisition), capital costs may be revisited each
time. On the other hand, only large material changes
tn costs may be fed into more formai project
evaluation systems. Firms also recognize a certain
ambiguity in any cost number and are willing to live
with approximations. While the bond market reacts
to minute basis point changes in investor relurn
requirements, investments in real asscts, where the
decision process itself is time consuming and often
decentralized, invelve much less precision, To
paraphrase one of our sample companies, we usce
caputal costs as a rough yardstick rather than the
last word in project evaluation,

Our interpretation is that the mixed responses to
questions about risk adjusting and reestimating
discount rates reflect an often sophisticated set of
practical tradeoffs; thesc involve the size of risk
differences, the quality of information from financial
markets, and the realities of administrative costs
and processes. In cases where there are material

Copyright © 2001. All Rights Reseved.
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Exhibit 11. Cost-of-Capital Estimates

How frequently do you re-estimate your company
companies.

+ “We usually review it quarterly but would review mor

's cost of capital? Here are responses from best-practice

e frequently if market rates changed enough to warrant

the review. We would only announce a change in the rate if the recomputed number was materially different

than the one currently being used.”

+ “We reestimate it once or twice a year, but we rarely change the number that the business units use for
decision and planning purposes. We expect the actual rate to vary over time, but we also expect that
average to be fairly constant over the business cycle. Thus, we tend to maintain a steady discount rate

within the company over time.”

+ “Usually every six months, except in cascs of very large investments, in which it is reestimated for each

analysis.”

e “Whenever we need to, such as for an acquisition or big investment proposal.”

+ “Re-evaluate as needed e.g., for major tax changes, but unless the cost of capital change is significant (a jump
ta 21%, for instance), our cutoff rate is not changed; itis used as a yardstick rather than the last word in project

evaluation.”

+ “Probably need 100 basis point change to publish a change. We report only to the nearest percent.”

differences in perceived risk, a sufficient scale of
investment to justify the effort, no large scale
administrative complexities, and readily identifiable
information from financial markets, practitioners
employ risk adjustments to rates quite routinely.
Acquisitions, valuing divisions of companies, analysis
of foreign versus domestic investments. and leasing
versus nonleasing decisions were frequently cited
examples. In coatrast, when one or more ot these
factors is not present, practitioners are more likely to
employ other means to deal with risks.

VI. Conclusions

Our research sought to identify the “best practice™
in cost-of-capital estimation through interviews of
leading corporations and financial advisers. Given the
huge annual expenditure on capital projects and
corporaie acquisitions each year, the wise selection of
discount rates is of material importance to senior
corporate managers.

The survey revealed broad acceptance of the
WACC as the basis for setting discount rates. In
addition, the survey revealed general alignment in
many aspects of the estimation of WACC, The main
area of notable disagreement was in the details of
implementing CAPM to estimate the cost of equity.
This paper outlined the varicties of practice in
CAPM use, the arguments in favor of different
approaches, and the practical implications.

In summary, we believe that the following
elements represent best current practice in the
estimation of WACC:

* Weights should be bascd on market-value mixes
of debt and equity.

The after-tax cost of debt should be estimated from
marginal pretax costs, combined with marginal
or statutory tax rates,

CAPM is currently the preferred model for
estimating the cost of equity.

Betas are drawn substantially from published
sources, preferring those betas using a long
interval of equity returns. Where a number of
statistical publishers disagree, best practice
often involves judgment to estimate a beta.

Risk-free rate should match the tenor of the cash
flows being valued. For most capital projects and
corporate acquisitions, the yield on the US
government Treasury bond of ten or more years in
maturity would be appropriate.

Choice of an equity market risk premium is the
subject of considerable controversy both as to
its value and method of estimation. Most of our
best-practice companies usc a premium of 6%
or lower while many texts and financial
advisers use higher figures.

Monitoring for changes in WACC should be
keyed to major changes in financial market
conditions, but should be done at least annually.
Actually flowing a change through a corporate
system of project valuation and compensation
targers must be done gingerly and only when
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there are material changes.

WACC should be risk adjusted to reflect
substantive differences among different
businesses in a corporation. For instance, financial
advisers generaily find the corporate WACC to be
nappropriate for valuing different parts of a
corporation. Given publicly traded companies in
different businesses, such risk adjustment involves
only modest revision in the WACC and CAPM
approaches already used. Corporations also cite
the need to adjust capital costs across national
boundaries. In situations where market proxies for
a particular type of risk class are not available,
best practice involves finding other means to
account for risk differences.

Best practice is largely consistent with finance
theory. Despite broad agreement at the theoretical
level, however, several problems in application
remain that can lead to wide divergence in estimated
capital costs. Based on these remaining problems,
we believe that further applied rescarch on two
principal topics is warranted. First, practitioners
need additional tools for sharpening their
assessment of relative risk. The variation in
company-specific beta cstimates from different
published sources can create large differcnces in
capital-cost estimates. Moreover, use of risk-
adjusted discount rates appears limited by lack of
good market proxies for different risk profiles, We
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Chapter 6: Alternative Asset Pricing Models

The model is analogous to the standard CAPM, but with the return on a
minimum risk portfolio that is unrelated to market returns, Rz, replacing the
risk-free rate, Rg. The model has been empirically tested by Black, Jensen,
and Scholes (1972), who find a flatter than predicted SML, consistent with
the model and other researchers’ findings. An updated version of the Black-
Jensen-Scholes study is available in Brealey, Myers, and Allen (2006) and
reaches similar conclusions.

The zero-beta CAPM cannot be literally employed to estimate the cost of
capital, since the zero-beta portfolio is a statistical construct difficult to repli-
cate. Attempts to estimate the model are formally equivalent to estimating
the constants, a and b, in Equation 6-2. A practical alternative is to employ
the Empirical CAPM, to which we now turn.

6.3 Empirical CAPM

As discussed in the previous section, several finance scholars have developed
refined and expanded versions of the standard CAPM by relaxing the con-
straints imposed on the CAPM, such as dividend yield, size, and skewness
effects. These enhanced CAPMs typically produce a risk-return relationship
that is flatter than the CAPM prediction in keeping with the actual observed
risk-return relationship. The ECAPM makes use of these empirical findings.
The ECAPM estimates the cost of capital with the equation:

K=R+ &+ B X (MRP — &) (6-5)

where & is the ‘‘alpha’ of the risk-return line, a constant, and the other
symbols are defined as before. All the potential vagaries of the CAPM are
telescoped into the constant &, which must be estimated econometrically from
market data. Table 6-2 summarizes'® the empirical evidence on the magnitude
of alpha.!

1 The technique is formally applied by Litzenberger, Ramaswamy, and Sosin (1980)
to public utilities in order to rectify the CAPM’s basic shortcomings. Not only do
they summarize the criticisms of the CAPM insofar as they affect public utilities,
but 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 grouped into
portfolios are related to their corresponding betas by statistical regression techniques;
that is, Equation 6-5 is estimated from market data. The utility’s beta value is
substituted into the equation to produce the cost of equity figure. Their own results

~ demonstrate how the standard CAPM underestimates the cost of equity capital of
public utilities because of utilities’ high dividend yield and return skewness.

I Adapted from Vilbert (2004).
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g TABLE 6-2 i

- EMPIRICAL EVIDENCE ON THE ALPHA FACTOR g

% Author Range of alpha ]

% Fischer (1993) —3.6% to 3.6% ]

i Fischer, Jensen and Scholes (1972) —9.61% to 12.24%

Fama and McBeth (1972) 4.08% t0 9.36% ]
1 % Fama and French (1992) 10.08% to 13.56%

i Litzenberger and Ramaswamy (1979) 5.32% t0 8.17% :

g Litzenberger, Ramaswamy and Sosin (1980) 1.63% to 5.04%

E Pettengill, Sundaram and Mathur (1995) 4.6% '

¥ Morin (1989) 2.0%

b
£
!
¢
¥

For an alpha in the range of 1%-2% and for reasonable values of the market
risk-premium and the risk-free rate, Equation 6-5 reduces to the following
more pragmatic form:

K = Re + 0.25 (Rw — R¢) + 0.75 B(Ru — Re) (6-6)

Over reasonable values of the risk-free rate and the market risk premium,
Equation 6-6 produces results that are indistinguishable from the ECAPM of
Equation 6-5."2

¥ An alpha range of 1%—2% is somewhat lower than that estimated empirically.
g The use of a lower value for alpha leads to a lower estimate of the cost of

| capital for low-beta stocks such as regulated utilities. This is because the use
of a long-term risk-free rate rather than a short-term risk-free rate already
incorporates some of the desired effect of using the ECAPM. That is, the

R R o R

12 Typical of the empirical evidence on the validity of the CAPM is a study by Morin
(1989) who found that the relationship between the expected return on a security
and beta over the period 1926-1984 was given by:

Return = 0.0829 + 0.0520 B

Given that the risk-free rate over the estimation period was approximately 6% and
: that the market risk premium was 8% during the period of study, the intercept of
¥ the observed relationship between return and beta exceeds the risk-free rate by
£ about 2%, or 1/4 of 8%, and that the slope of the relationship is close to 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:

,’f K =Ry + x(Ry — R) + (1 = 0)BRy — Re)
where x is a fraction to be determined empirically. The value of x that best explains

e the observed relationship Return = 0.0829 + 0.0520 B is between 0.25 and 0.30.
e If x = 0.25, the equation becomes:

K = Rr + 025(Ry — Rp) + 0.758(Ry — Rr)
190
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Chapter 6: Alternative Asset Pricing Models

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. Moreover, the
lowering of the tax burden on capital gains and dividend income enacted in
2002 may have decreased the required return for taxable investors, steepening
the slope of the ECAPM risk-return trade-off and bring it closer to the CAPM
predicted returns. "

To illustrate the application of the ECAPM, assume a risk-free rate of 5%,
a market risk premium of 7%, and a beta of 0.80. The Empirical CAPM
equation (6-6) above yields a cost of equity estimate of 11.0% as follows:

K = 5% + 0.25 (12% — 5%) + 0.75 X 0.80 (12% — 5%)
50% + 1.8% + 4.2%
= 11.0%

As an alternative to specifying alpha, see Example 6-1.

Some have argued that the use of the ECAPM is inconsistent with the use
of adjusted betas, such as those supplied by Value Line and Bloomberg. This
~ is because the reason for using the ECAPM is to allow for the tendency of
betas to regress toward the mean value of 1.00 over time, and, since Value
Line betas are already adjusted for such trend, an ECAPM analysis results
in double-counting. This argument is erroneous. Fundamentally, the ECAPM
is not an adjustment, increase or decrease, in beta. This is obvious from the
fact that the expected return on high beta securities is actually lower than that
produced by the CAPM estimate. The ECAPM is a formal recognition that
the observed risk-return tradeoff is flatter than predicted by the CAPM based
on myriad empirical evidence. The ECAPM and the use of adjusted betas
comprised two separate features of asset pricing. Even if a company’s beta
is estimated accurately, the CAPM still understates the return for low-beta
stocks. Even if the ECAPM is used, the return for low-beta securities is
understated if the betas are understated. Referring back to Figure 6-1, the
ECAPM is a return (vertical axis) adjustment and not a beta (horizontal
axis) adjustment. Both adjustments are necessary. Moreover, recall from
Chapter 3 that the use of adjusted betas compensates for interest rate sensitivity
of utility stocks not captured by unadjusted betas.

* The lowering of the tax burden on capital gains and dividend income has no impact
as far as non-taxable institutional investors (pension funds, 401K, and mutual funds)
are concerned, and such investors engage in very large amounts of trading on
security markets. It is quite plausible that taxable retail investors are relatively
inactive traders and that large non-taxable investors have a substantial influence on
capital markets.
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Chapter 7

Firm Size and Return

The Firm Size Phenomenon

One of the most remarkable discoveries of modern finance
is that of a relationship between firm size and return.
The relationship cuts across the entire size spectrum but
is most evident among smaller companies, which have
higher returns on average than larger ones. Many studies
have looked at the effect of firm size on return.' In this
chapter, the returns across the entire range of firm size
are examined.

Size and Liquidity

Capitalization is not necessarily the underlying cause of
the higher returns for smaller companies. While smaller
companies are usually less liquid, with fewer shares traded
on any given day, not all companies of the same size have
the same liquidity. Stocks that are more liquid have higher
valuations for the same cash flows because they have a
lower cost of capital and commensurately lower returns on
average. Stocks that are less liquid have a higher cost of
capital and higher returns on average.”

While it would be very useful to estimate the equity cost
of capital of companies that are not publicly traded, there
is not a direct measure of liquidity for these companies
because there are no public trades. Thus, there is usu-
ally no share turnover, no bid/ask spreads, etc. in which
to measure liquidity. Even though liquidity is not directly
observable, capitalization is; thus the size premium can
serve as a partial measure of the increased cost of capital
of a less liquid stock.

Size premiums presented in this book are measured from
publicly traded companies of various sizes and therefore do
not represent the full cost of capital for non-traded com-
panies. The valuation for a non-publicly traded company
should also reflect a discount for the very fact that it is not
traded. This would be an liquidity discount and could be
applied to the valuation directly, or alternatively reflected
as an liquidity premium in the cost of capital.

WP-16
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This chapter does not tell you how to estimate this incre-
mental liquidity valuation discount (or cost of capital
liquidity premium) that is not covered by the size premium.
At the end of this chapter, we show some empirical results
on the impact of liquidity on stock returns.

Construction of the Decile Portfolios

The portfolios used in this chapter are those created by
the Center for Research in Security Prices (CRSP) at the
University of Chicago's Graduate School of Business.
CRSP has refined the methodology of creating size-based
portfolios and has applied this methodology to the entire
universe of NYSE/AMEX/NASDAQ-listed securities going
back to 1926.

The New York Stock Exchange universe excludes closed-
end mutual funds, preferred stocks, real estate investment
trusts, foreign stocks, American Depository Receipts, unit
investment trusts, and Americus Trusts. All companies on
the NYSE are ranked by the combined market capitaliza-
tion of their eligible equity securities. The companies are
then split into 10 equally populated groups, or deciles.
Eligible companies traded on the NYSE, the NYSE Amex
(AMEX), and the Nasdaq National Market (NASDAQ) are
then assigned to the appropriate deciles according to their
capitalization in relation to the NYSE breakpoints. The
portfolios are rebalanced, using closing prices for the last
trading day of March, June, September, and December.
Securities added during the quarter are assigned to the
appropriate portfolio when two consecutive month-end
prices are available. If the final NYSE price of a secu-
rity that becomes delisted is a month-end price, then
that month's return is included in the quarterly return of
the security’s portfolio. When a month-end NYSE price is
missing, the month-end value of the security is derived
from merger terms, quotations on regional exchanges, and
other sources. If a month-end value still is not determined,
the last available daily price is used.

In October 2008, NYSE Euronext acquired the American
Stock Exchange (AMEX) and rebranded the index as NYSE
Amex. To ease confusion, we will continue to refer to this
index as AMEX throughout this chapter.

2013 Ibbotson® SBBI® Valuation Yearbook
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Table 10

Long-Horizon Expected Equity Risk Premium and Size Premium
As of December 31, 2013

Equity Risk Premium
Long-horizon expected equity risk premium (historical). Large company stock total returns minus 6.96%
long-term government bond income returns '
Long-horizon expected equity risk premium (supply-side): historical equity risk premium minus 6.12%
price-to-earnings ratio calculated using three-year average earnings
Size Premia (market capitalization in millions)
Smallest Largest Size Premium

Decile Company Company (Return in Excess of CAPM)

Mid-Cap (3-5) 2,432.888 - 9,196.480 1.14%

Low-Cap (6-8) 636.747 - 2,431.229 1.87

Micro-Cap (9-10) 2.395 - 632.770 3.84

Breakdown of Deciles 1-10

1 - Largest 21,753.411 - 428,699.798 -0.33%

2 9,196.656 - 21,739.006 0.80

3 5,572.648 - 9,196.480 093

4 3,581.547 - 5,569.840 1.19

5 2,432.888 - 3,573.079 1.72

6 1,622.997 - 2,431.229 1.75

7 1,056.204 - 1,621.792 1.75

8 636.747 - 1,055.320 248

9 339.522 - 632.770 2.76

10 — Smallest -2.395 - 338.829 6.01

i Expected equity risk premium is based on the difference of historical arithmetic mean returns for 1926-2013. Large company stocks are represented by the S&P 500.

2 Return in excess of CAPM estimation. Mid-Cap stocks are defined here as the aggregate of size-deciles 3-5 of the NYSE/AMEX/NASDAQ; Low-Cap stocks are defined here as the aggregate of size-deciles 6-8 of
the NYSE/AMEX/NASDAQ: Micro-Cap stocks are defined here as the aggregate of size-deciles 3-10 of the NYSE/AMEX/NASDAQ. The betas used in CAPM estimation were estimated from CRSP
NYSE/AMEX/NASDAQ decile portfolio monthly total returns in excess of the 30-day U.S. Treasury bill total return versus the S&P 500 total returns in excess of the 30-day U.S. Treasury bill, January 1926—
December 2013. Calculated (or Derived) based on data from CRSP US Stock Database and CRSP US Indices Database ©2014 Center for Research in Security Prices (CRSP®), The University of Chicago Booth School
of Business. Used with permission.
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Cost of Capital Estimation

The Risk Premium Approach to Measuring
a Utility’s Cost of Equity

Eugene F. Brigham, Dilip K. Shome, and Steve R. Vinson

Eugene F. Brigham and Dilip K. Shome are faculty members of the
University of Florida and the Virginia Polyvtechnic Institute and State
University, respectively; Steve R. Vinson is affiliated with AT&T

Communications.

B [n 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
cast of equity studies was the “comparable earnings
method,” which invalved 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 [ [5]), and it has been replaced by three mar-
ket-oriented (as opposed to accounting-oriented) ap-
proaches: (i) the DCF method, (i) the bond-yield-plus-
risk-premium method, and (11i) 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 appreach, 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-

33

mated risk premiums since 1965. Third, we examine
the relationship between equity risk premiums and the
leve! 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 Streer
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 modei. Qur 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 (wo 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 cast of equity to an average utility (Docket RM 50-36).
Subsequently, the FCC made a similar proposal (“Natice of Proposed
Rulemaking,” August 13, 1984, Docket No. 84-800). Obviously, the
validity of such procedures depends on (i} the accuracy of the risk
premiurn estimate and (i) the stability of the relationship berween risk
premiums and interest rates. Both proposals are still under review.
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equity for any publicty 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 premivms: (i) the ex post, or
historic, yield spread methaod; (ii) the survey method,
and {iii) an ex ante yield spread method based on DCE
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 halding 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! . ()
the same
past period

Ibhotson and Sinquefield (I&S8) 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
bend indices, as well as a T-biil index, and they ana-
lyzed all possible holding periods since 1926 The &S
study has been employed in numerous rate cases in two
ways: (i) directly, where the [&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 (1) only eighteen of the 1.400 telephone companies it regulates
have publicly-traded stock, and hence offer the possibility of DCF
analysis, and (1) most of the publicly-traded telephone companies have
hoth regulated and utiregulated 4ssets, so a corporate DCFE cost might
not be applicable to the regulated units of the companies.

*n rate cases, same 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 an a bond is a
future expecred return an the bond's marker vafue, while the ROE is the
past realized return on the stock's boak velue. Thos. comparing YTMs
and ROEs is like comparing apples and oranges.
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mate of its cost of equity, and (ii) indirectly, where
&S data are used to estimate the macket cisk 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 i$ no compel-
ling reason ta 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-
tian horizon and ta 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 abvious way to estimate equity risk premiums
is to poli investors. Charles Benore [1], the senior
utility analyst for Paine Webber Mitchell Hutchins, a
leading institutional brokerage house, canducts such a
survey of major institutional investors annually. His
1983 results are reported in Exhibit |.

Exhibit 1. Results of Risk Premium Survey, 1983+

Assuming a double A, long-term utility bond currently yields 124%,
the comman stock for the same company would be fairly priced relative
ta the bond if its expected return was as follows:

[ndicated Risk Premium Percent of
Tatal Return {basis points) Respondents
aover 2004% over 800
204% 800
1941 % 700
18445 600 10%
17 % 500 8%
la¥s% 400 29%
15V9% 300 15%
14'4% 200 16%
[3'4% 1040 0
under [3'A% under 100 L%
Weighted
average 358 100%

*Benore’s questionnaive {ncluded the first two calumns, while his third
calumu provided a space for the respondents to indicate which risk
premium they thought applied. We summarized Benore's responses in
the frequency distribution given in Column 3. Also, in his questionnaire
each year, Benare adjusts the double A bond yield and the total returns
(Column 11 to reflect current market canditions. Bath the question
above and the responses to it were taken from the survey conducted in
April 1983,
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Benore’s results, as measured by the average risk
premiums, have varied aver 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 premivms 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 preminms 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 premivems will be constant,

DCF-Based Ex Ante Risk Premiums

In a number of studies, the DCF model has been
used to estimate the ex anre 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 [&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 difficuit task, of course, is to obtain a valid
estimate of k,,, the expected rate of return on the mar-
ket. Several studies have attempted ta 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
monagraph, 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 Utility
Bond Index. They measured k,, as the average expect-
ed retum on the S&P’s 500 Index, with the expected
return on individual securities estimated as follows:

ko= (P 4 g, 3)

I po

[}, = dividend per share expected over the next
twelve maonths,

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 bath 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 paint
later.

In this analysis, most people have used yields on long-term bands
rather than short-term money market instruments. It s recagnized that
tang-term bonds, even Treasury bands, are not risk free, so an RPy
hased on these debt instruments is smaller than it would be if there were
some better proxy to the long-term riskiess rate. Peaple have atternpted
ta 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. international currency flaws,
and ather factors. Thus, manay peaple believe that for cost of capitai
purposes, Rp should be based on long-term securities.

We did test to see haw debt marurities would affect our ealeulated risk
premiums. It 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. randomty. The chaice of a maturity in the 10- to 30-year range has
little effect, as the yield curve is generally faicly flat in that range.
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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
wauld, after an initial five-year period, move toward a
long-run real national growth rate of four percent. He
alse 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. Thicd, 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 (il) 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 cast of capital using
the risk premium approach, it 1s necessary either that
the risk premiums be time-invariant or thar 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 woark 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 1n 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 [BES data.

Annval Data and Results, 1966-1984

QOver the period [966