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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 1 

Witness: Tom Petersen 

Data Request: 
Has Atmos performed any analysis of financial information and operations to 
determine why it has not been able to earn an adequate rate of return? 

a. If yes, provide and describe the results of that analysis. 

b. If no, explain why such an analysis has not been performed. 

Response: 

The reasons why the Company has initiated this rate case, including the financial 
reasons therefor, are more fully discussed in the direct testimony of Mr. John Paris. 
With respect to the sufficiency of the Company’s rate of return, please see the 
direct testimony of Dr. Donald Murry and accompanying workpapers. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 2 

Witness: Laurie Shewood 

Data Request: 
Provide the actual earned return on capital and earned return on equity for Atmos 
for each year for 2000 through 2006. 

Response: 
The requested return measures are provided below for Atmas Energy Corporation. 
Return on capital is calculated as net income divided by the simple average of beginning 
and ending total capitalization. 

Annual Return on Capital, 2000 - 2006 

2000 4.76% 
2001 5.53% 
2002 4.74% 
2003 4.84% 
2004 4.64% 
2005 4.70% 
2006 3.88% 

Annual Return on Equity, 2000 - 2006 

2000 9.3% 
2001 10.4% 
2002 9.9% 
2003 9.9% 

2005 9.0% 
2006 8.9% 

2004 9.1% 



I 
Atmos Energy Corporation, Kentucky 

Case No. 2006-00464 
KPSC 2nd Data Request Dated February 23,2007 

DR Item 3 
Witness: Tom Petersen 

Data Request: 
Provide the actual increase in net rate base for Atmos for each year for 2000 
through 2006. 

Response: 
Total Atmos utility rate base was estimated by using unadjusted per books 
amounts. A summary of the calculation of the rate base for each calendar year 
and a calculation of the annual increase in rate base is shown on the attached 
schedules labeled Case 2006-00464 KPSC DR2-3 ATT. 



Atmos Energy Corporation 
Case No. 2006-00464 
KPSC Staff Request 2-3 
Total Atmos Rate Base 

Calendar 
Year Rate Base Change 

2000 875,867,982 
2001 1,025,860,040 149,992,058 
2002 1,134,384,634 108,524,594 
2003 1,326,676,984 192,292,351 
2004 1,784,850,050 458,173,065 
2005 3,190,267,177 1,405,417,127 
2006 3,444,461,678 254,194,502 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 4 

Witness: Gary Smith 

Data Request: 
Refer to the Application, page 3, paragraph 8 and Volume 1, Tab 1, FR lO(l)(b)(l). 

a. Provide a detailed discussion regarding the impact on customer sales 
volumes and overall revenue of the increased competition within the gas 
industry and from other energy providers. Include the percentage 
reduction in customer sales volumes and overall revenues from increased 
competition for each year since Atmos’s last rate case. Include supporting 
workpapers. 

Provide a detailed discussion regarding the impact of energy 
conservation on residential customer volumes and overall revenue. 
Include a detailed discussion of the derivation of the $4.3 million reduction 
in customer sales volumes and overall revenues from energy 
Conservation since Atmos’s last rate case as shown in Volume 1 , Tab 1, 
Item 4, FR lO(l)(b)(l). Include supporting workpapers. 

Does the statement that Atmos is experiencing significant declines in 
residential customer volumes related to energy conservation refer to all of 
Atmos’s gas utility operating divisions taken as a whole or to the 
Kentucky/Mid-States division only? Explain the response. 

Provide copies of any studies or analyses prepared by or for Atmos that 
supports the statement that the significant declines in residential 
customer volumes it has been experiencing are related solely to energy 
conservation. 

b. 

c. 

d. 

Response: 
a. Declining core market usage, on a weather normalized basis, is a long- 

standing phenomenon. In Case 99-070, Company witness Gary Smith 
profiled this issue and its impact on the Company’s financial performance. 
That identified trend, however, is more severe subsequent to the 1999 
rate case. Further, the Company has observed an unprecedented loss of 
customers (attrition) subsequent to the last rate case. Statistics 
documenting the post-2000 era, including the requested annual review of 
volumetric trends and net customer changes each year is attached as 
Attachment KPSC DR 2-4(a). 

These new market reactions, the Company believes, are attributable 
primarily to higher pass-through gas costs beginning dramatically in the 
winter of 2000-2001. While gas costs have increased significantly, as 
compared to the pre-2000 era, electric rates in Kentucky remain among 
the lowest in the US and have not increased as dramatically as retail 
natural gas service. Steeper declines in weather-adjusted usage, we 
believe, represent heightened conservation efforts and/or the 



displacement of natural gas with other energy sources. Likewise, we 
believe lost customers represent displacement of natural gas with other 
energy sources in most cases. Atmos Energy believes that its growth to 
new customers during the period from FY 2000 through FY 2006 has 
consistently ranged between 1800-21 00 per year. Conservatively, 
therefore, the Company has constructed facilities to add 12,000 
customers during this period; however, our net change in average active 
customers has declined almost 2,700. 

Atmos Energy is unable to distinguish the individual impacts of the many 
factors (appliance energy efficiency gains, conservation efforts, low-cost 
competition, lower appliance market penetration, etc.) contributing to the 
evident declining usage trends and higher rates of customer loss. 

Please also refer to the Company’s response to KPSC DR 2-52 (b-c). 

Please refer to the Company’s response to subpart (a) of this data 
request above. Also the Company has attached the workpapers 
computing the financial impact of declining usage amounting to more than 
$4.3 million since our last rate case. Additionally, the workpapers show a 
loss of margin of more than $1.0 million due to the net decrease in active 
customers since that case. 

The statement was offered from the perspective of Kentucky operations. 
However, the statement would be true for most, if not all, of the 
jurisdictions Atmos Energy serves. Industry studies in recent years 
indicate that the trend of declining per customer gas usage is prevalent 
throughout most of the US. 

The statement “Atmos is experiencing a significant decline in residential 
customer volumes related to energy conservation” is not intended to imply 
that all of volume decline is attributable to energy conservation. It is 
difficult to ascertain the relative significance of all factors which have 
contributed to the measured declining trends. The most recent report by 
the American Gas Association regarding factors affecting residential gas 
usage patterns was published in June 2003, called “Patterns in 
Residential Natural Gas Consumption, 1997-2001 ”. The Executive 
Summary of that analysis is provided as Attachment KPSC DR 2-4(d). 

b. 

c. 

d. 
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Attachment KPSC DR 2-4(c) 

Line No. A 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Case 99-070 
Residential 
Com/PA 

Case 2006-00464 
Residential 
Com/PA 

VolumelCust. Decline: 

Residential 
Com/PA 
Total 

Reduced Cust. Count: 

Residential 
Com/PA 
Total 

B 

Annual Bills 

1,901,828 
235,245 

1,845,778 
230,594 

Volume 
Per Cust. 

(16.7) 
(59.5) 

Customer 
-- Reduction 

(4,671) 
(388) 

C 

Customers 

158,486 
19,604 

153,815 
19,216 

Current 
Customers 

153,815 
19,216 

D 

Volume, Mcf 

13,026,240 
7,210,034 

10,075,515 
5,923,362 

Margin 
per Mcf 

$1.1900 
$1.1190 

Current Average Annual 
Maruin Der Customer 

$167.95 
$584.93 

E 
Volume 

Per Cust. 

82.2 
367.8 

65.5 
308.2 

Financial 
- cost 

($3,054,5 16) 
[$I ,280,274) 
($4,334,790) 

Financial 
- cost 
($784,466) 
($226.709) 

($1,011,176) 



Attachment KPSC DR 2-4(d) 
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PATTERNS IN RESIDENTIAL NATURAL GAS CONSUMPTION, 1997-2001 

1. Introduction 

This analysis concludes that natural gas use per residential customer dropped by 
6.4 percent from 1997 through 2001. This reduction per customer is in addition to a 16 
percent reduction observed from 1980 through $997. Nationally, natural gas use per 
residential customer was 106 thousand cubic feet (Mcf) per year in 1980, 89 Mcf per 
year in 1997. and 83 Mcf per year in 2001 (Chart 1). A previous AGA analysis’ 
quantified the primary factors contributing to this decline on both a national and a 
regional basis and those same factors are again analyzed herein for the more recent 
period. It should be noted that all data in these analyses have been adjusted to reflect 
normal weather. 

Chart 1 
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Attachment KPSC DR 2-4(d) 
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II. Executive Summary 

Similar to the findings of the previous analysis, the primary cause of the declining 
use trend was increasing efficiency of gas appliances, predominately space heaters. 
Other factors include a reduction in the number of gas appliances in homes served with 
gas and tighter, more energy efficient homes. Chart 2 shows the estimated proportional 
impact of the various factors contributing to this decline on a national basis. 

Chart 2 

Factors Contributing to Declining US. Natural Gas Use per 
Residential Customer 1997-2001 

Demographics, 6% 

Housing 
Characteristics 

28% 

Appliance Effjciency 
Gains 
GO% 

Reduced Appliance 
Saturation 

6% 

o Regional variation was observed. There was a decline in the use per 
customer in all regions of the country: The Northeast lost 1.74 Mcflyear 
comparing 1997 to 2001, the South and the West lost 2.17 Mcf/year, and the 
Midwest 4.31 Mcf/year (Table 1). Graphical representation of some of the 
factors contributing to these trends can be seen in Chart 3. 

Space heating efficiency gains contributed almost half of the residential 
load loss. In 1997, the average furnace efficiency was estimated to be 
around 74 percent AFUE, since some furnaces sold before federal 
regulations set the minimum gas space heating efficiency at 78 percent were 
still operating. During the study period, some of these less efficient furnaces 
have been replaced, and by 2001 the current weighted average gas space 
heating appliance efficiency for all units in place is estimated at roughly 77 
percent. 

o Water heating efficiency gains contributed about 13 percent of the average 
residential load loss. Federal water heater standards took effect in 1990, 
setting the minimum gas water heater energy factor (EF) at 0.54, compared 
to the then-typical 0.5 EF. In addition, consumers are purchasing units with 
EF ratings higher than 0.54. The 1997 weighted average gas water heating 
EF is estimated to be slightly less than 0.53, compared to 0.55 in 2001 

2 
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Chart 3 

Regional Impact of Major Factors 
(Change irz b4cfl)rear per residential customer. 1997 - 2001) 
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e Space heating market share loss accounted for about two percent of the 
overall decrease in gas use per residential customer. The proportion of 
homes with gas service increased since 1997, but the percentage of those 
gas homes with gas space heat declined slightly. Thus the relative heating 
base of gas utilities declined. 

- The market share loss in the Midwest and South was two to nine 
times as great as the national average. In the Northeast and West, 
however, there was an increase in space heating gas market share 
(see Chart 2). 

o Baseload appliance market share loss accounted for about four percent of 
the residential load loss experienced from 1997-2001. Overall, the number of 
gas appliances per customer has declined. The market share loss for water 
heaters, cooking appliances, clothes dryers was relatively small, while gas 
light market share losses were somewhat higher. 

O Improved home energy efficiency was responsible for about 29 percent of 
the decline. Newer homes with improved thermal envelope characteristics, 
as well as older homes adding insulation and storm windows/doors, reduced 
the typical amount of gas needed for space heating. 

o Demographic changes contributed about six percent of the decline in typical 
residential gas use. Population shifts of gas customers to warmer climates 
since 1997 accounted for this decline when viewed from a national 
perspective. Previously quantified factors such as average number of people 
per residence and number of households setting back their thermostats at 
night did not change over the study period. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 5 

Witness: Gary Smith 

Data Request: 
Refer to the Application, Volume 1, Tab 7 ,  FR 10(l)(b)(8)a, First Revised Sheet 
Nos. 15 and 20. Under the paragraphs labeled Penalty for Unauthorized Overruns, 
the proposed language requires that the customer be responsible for any 
incremental charges assessed by the pipeline or supplier as opposed to the 
present language which states that the customer is responsible for any penalties 
assessed. 

a. 

b. 

Explain why the language needs to be modified. 

For clarification, will the incremental charges include penalties that the 
pipeline may charge? 

Response: 
a. Unauthorized overruns for interruptible sales customers consists of usage 

during a period when the Company has issued a Curtailment Order 
suspending interruptible sales. The Company would issue such an Order 
when it believes delivery of interruptible sales would have adverse 
consequences on our firm sales customers. The primary purpose of the 
charge for unauthorized overrun volumes is to encourage customer 
compliance with the terms of their interruptible service. Another purpose of 
the charge is to ensure that non-compliant customers be accountable for any 
incremental costs associated with their overrun. On many occasions, market 
natural gas prices are at their highest during periods when a Curtailment 
Order is necessary, but pipeline penalties may or may not occur. This 
broadened language would enable the Company to charge the non-compliant 
interruptible sales customer for any additional gas supply costs above the unit 
gas cost recovered under the then-current Gas Cost Adjustment (“GCA). 
Such charges would be credited through the GCA mechanism, so there 
would be no incremental revenue to the Company. This language change 
merely provides greater assurance to our firm sales customers that they will 
not incur any costs attributable to unauthorized interruptible sales volumes. 

b. Yes, incremental charges would include, but not be limited to, pipeline 
penalties. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 6 

Witness: Gary Smith 

Data Request: 
Refer to the Application, Volume 1, Tab 7, FR 1 O(l)(b)(8)a. 

a. Concerning Sheet No. 22, explain why Atmos is proposing to define the 
normal billing cycle heating degree days (“NDD”) as the National Oceanic 
and Atmospheric Administration’s (“NOAA”) 30-year normal for the period 

Explain why NDD could not be defined as the 30-year normal based upon 
data published by N O M  for the period 1976-2005. 

Concerning Sheet No. 42, explain how the proposed “R&D Unit Charge” 
of $0.0035 per 9,000 cubic feet equates with Atmos’s level of research 
and development contribution as of December 31, 1998. Include all 
supporting calculations, workpapers, and assumptions, In addition, 
explain why the level as of December 31, 1998 is the reasonable level of 
support for the forecasted test period. 

Concerning Sheet No. 55, explain the reason(s) for the additional 
language concerning potential penalties under the “Curtailment” section 
of this tariff. 

Concerning Sheet No. 62, explain the reason(s) for the change in the 
“Imbalance Volumes” from penalty assessed to incremental charges 
assessed. 

Concerning Sheet No. 63, explain the reason(s) for the additional 
language concerning potential penalties under the “Curtailment” section 
of this tariff. 

Concerning Sheet No. 67.1 , explain the purpose of the proposed 
“Transportation/Carriage Pooling Service” tariff and indicate why Atmos 
believes it needs to offer this service. 

1971 -2000. 

b. 

c. 

d. 

e. 

f. 

g. 

Response: 

a. Atmos Energy believes that the WNA mechanism should adjust approved 
distribution commodity rates to compensate for weather variances from the same 
“normal” weather basis upon which those rates were set. The weather basis for 
determining weather normalizing volumes and the proposed level of distribution 
charges in this Case is the NOAA NDD report for the period of 1971-2000. As 
explained more fully in the Company’s response to KPSC DR 2-6(b) below, 
NOAA only publishes its 30-year NDD report every ten years, concurrent with the 
beginning of a new decade and, thus, the N O M  report for the period of 1971- 
2000 is the most current available. 



b. According to its website, NOAA only publishes its 30-year NDD report every ten 
years, concurrent with the beginning of a new decade. In producing their 30-year 
NDD reports, temperature data for each weather station undergoes a series of 
validations prior to summarizing daily and monthly averages. The most recent 
NOAA NDD publications are for the period of 1971-2000. The NOAA website 
states that their next report of NDDs, for the timeframe 1981-2010, “should be 
available to the public sometime in 201 1 .I’ 
The NOAA website does indicate that a “dynamic normals” tool is available which 
allows a user to select a more current timeframe than the latest published NDD 
report. Although we are uncertain whether the data would be suitable for rate 
design or WNA purposes, we attempted to view a report for the period from 
1976-2005 subsequent to our receipt of this data request. The web-tool 
responded that the requested data was only available “through DEC 2001 ,” 

c. The stated R&D unit charge of $0.0035 is unchanged from the current level 
reflected in the existing, approved tariff. Case No 1999-070 established the R&D 
rider, and outlined the circumstances leading to the proposal of maintaining the 
R&D funding level as of December 1998. At that time, a scheduled elimination of 
Gas Research Institute (GRI) funding through FERC-regulated pipelines was 
already known. FERC authorized funding through interstate pipelines were being 
phased out incrementally over time, and eliminated altogether in 2004. The 
Company’s proposal in Case 99-070 was to maintain R&D collections from those 
customer segments which had been paying the GRI charges through the GCA 
recovery of interstate pipeline fees and remit funds collected to GRI. Thus, the 
Company’s approved tariff reflected incremental increases in the unit charge to 
correspond with the phased elimination of the GRI charges through the interstate 
pipelines. One text change reflected in the tariff proposed in this Case is to 
eliminate references to those now-dated incremental steps and reflect only the 
current and continuing unit rate of $0.0035 per Mcf which began on January 1, 
2004. The incremental steps referenced in the tariff approved in Case 99-070 
merely bridged that level of unit funding minus the continued FERC authorized 
interstate pipeline funding as it phased out. 
Through research of the Case 1999-070 Case, we located a workpaper showing 
the level of contribution to GRI through interstate pipelines, and calculating the 
final incremental distribution charge increase for January 1 , 2004. The 
workpaper is attached as Attachment KPSC DR 2-6(c). 

d. The additional language clarifies that customers failing to comply with Company 
Curtailment Orders are subject to bearing incremental costs related to any 
overrun sales taken during the period the Order is in effect. For T-3 service, the 
Curtailment Order suspends delivery of overrun sales to these transportation- 
only accounts. Daily usage in excess of the customers confirmed daily 
nominated supply would be in violation of the Curtailment Order and thus subject 
to bearing associated incremental costs. The existing imbalance language falls 
within a section addressing monthly imbalances; this additional language clarifies 
that imbalance sales during a curtailment period may not be erased by positive 
imbalances for the remainder of the month. 

e. Unauthorized overruns for T-3 customers is usage above their confirmed daily 
nominated supply during a period when the Company has issued a Curtailment 
Order suspending overrun sales. The Company would issue such an Order 
when it believes delivery of overrun sales would have adverse consequences on 
our firm sales customers. The primary purpose of the charge for unauthorized 
overrun volumes is to encourage customer compliance with the terms of their 



transportation-only service. Another purpose of the charge is to ensure that non- 
compliant customers be accountable for any incremental costs associated with 
their overrun. On many occasions, market natural gas prices are at their highest 
during periods when a Curtailment Order is necessary; but pipeline penalties 
may or may not occur. This broadened language would enable the Company to 
charge the non-compliant carriage service customer for any additional gas supply 
costs above the unit gas cost recovered under the then-current Gas Cost 
Adjustment (LIGCA). Such charges would be credited through the GCA 
mechanism, so there would be no incremental revenue to the Company. This 
language change merely provides greater assurance to our firm sales customers 
that they will not incur any costs attributable to unauthorized carriage overrun 
sales volumes. 

f. The additional language clarifies that customers failing to comply with Company 
Curtailment Orders are subject to bearing incremental costs related to any 
overrun sales taken during the period the Order is in effect. For T-4 service, the 
Curtailment Order suspends delivery of overrun sales to these transportation- 
only accounts. Daily usage in excess of the customers confirmed daily 
nominated supply would be in violation of the Curtailment Order and thus subject 
to bearing associated incremental costs. The existing imbalance language falls 
within a section addressing monthly imbalances; this additional language clarifies 
that imbalance sales during a curtailment period may not be erased by positive 
imbalances for the remainder of the month. 

g. The primary purpose of the proposed Transportation/Carriage Pooling Service is 
to permit suppliers to our transportation customers to aggregate their customers 
for monthly supply balancing purposes, subject to the conditions specified in the 
tariff I 
This new service offering does not alter the individual customer qualification 
requirements for transportation service, does not provide any new revenue 
stream to the Company and is offered only as a voluntary option for our 
customers and for suppliers wishing to perform as a Pool Manager. 
Currently, all transportation imbalances are calculated at the individual customer 
level, with some customers having positive imbalances and other having 
negative imbalances. This option would calculate the imbalance at a Pool level, 
with the Pool Manager assuming responsibility for the net Pool imbalances. 
Conditions specified in the tariff limit the scope of the Pools to ensure no 
operational impact on our sales customers relating to any imbalances. 
Atmos Energy proposes the Transportation/Carriage Pooling Service merely as a 
service enhancement option for our significant transportation market. As 
acclaimed in the 2002 gas procurement audit conducted for the Commission by 
Liberty Consulting Group, Atmos Energy “operates a very successful 
transportation program in very competitive circumstances by offering well- 
designed transportation services at competitive prices.” We believe this tariff is a 
logical extension toward continued customer service improvements in this 
competitive marketplace. 



Attachment KPSC DR 2-6 (c) 
(Workpaper from KPSC Case No. 1999-070) 

Western Kentucky Gas Company, 
A Division of Atmos Energy Corporation 

Calculation of GRI R&D Unit Charge 

Total Gas Charge Distribution Charge 
Contribution Contribution Contribution 

Dec. 31,1998 Jan. 1,2004 Jan. 1, 2004 
Rate per Mcf Rate per Mcf Rate per Mcf 
Daily Basis Daily Basis Daily Basis 

Texas Gas Transmission 
Fully Discounted $ 

Trunkline Gas Co. 
Fully Discounted $ 

Tennessee Gas 
Small Customer Surcharge $ 

Midwestern Gas Transmission 
Commodity $ 
High Demand Rate $ 
Low Demand Rate $ 

ANR Pipeline 
Commodity $ 
High Demand Rate $ 

Texas Gas 
Trunkline 
Tennessee Gas 

- $  

- $  

0.0200 $ 

0.0088 $ 
0.0085 $ 
0.0053 $ 

0.0088 $ 
0.0085 $ 

- $  

- $  

- $  

0.0075 $ 
0.0076 $ 
0.0047 $ 

0.0075 $ 
0.0076 $ 

Annual GRI 
Usaae fMcfl Charae 

20,000,000 $ - $  
1,400,000 $ - $  

0.0200 

0.0013 
0.0009 
0.0006 

0.001 3 
0.0009 

G RI 
Dollars 

4,600,000 $ 0.0200 $ 92,000.00 
26,000,000 $ 92,000.00 

GRI R&D Unit Charge $ 0.0035 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 7 

Witness: John Paris 

Data Request: 
Refer to the Application, Volume 2, Tab I , the Direct Testimony of John A. Paris 
(“Paris Testimony”). On pages 6 and 7 is a discussion of the Customer Rate 
Stabilization (‘CRS’) mechanism. 

a. 

b. 

C. 

d. 

Response: 
a. 

b. 

C. 

Given that the proposed CRS provides for a backward looking review of 
past financial performance as well as a review of the projected revenue 
requirement for the next 12 months, explain in detail why this proposal 
does not shift the majority of Atmos’s risks to its ratepayers. 

Explain in detail how Atmos has determined that the proposed annual 
reviews would be “at a very low cost and provide for customer rate 
protection.” Include any studies or analyses Atmos conducted that 
support these conclusions. 

Explain in detail what controls are contained in the proposed CRS 
mechanism that will encourage Atmos to contain costs. 

Refer to page 7, lines 23 through 26. Does Atmos contend that the rate of 
return authorized in 2007 will continue to be the fair, just, and reasonable 
rate of return in 2012? Explain the response. 

While the pages referenced in the question do not mention ‘risk’, the 
question implies that ‘risk’ refers to the ultimate recovery of costs and the 
timing of that recovery. Prudent costs are recoverable from ratepayers 
and the proposed CRS mechanism does not alter that fact. The CRS is 
designed to ensure that only costs which have been approved for 
recovery by the Commission (and thus determined to be prudent) are, in 
fact, recovered. In a perfect world revenues recovered during a given 
period would always match the costs (including return) incurred during 
that same period. In reality, however, some differences in periodic 
revenues and costs occur. Such differences then lead to periodic under 
or over recovery of costs. The proposed CRS would ensure that 
revenues collected from ratepayers for 12 months match 12 months of 
costs authorized for recovery by the Commission. No more, no less. If 
anything, the proposed mechanism would equally benefit both ratepayer 
and Company by reducing the periodic ‘risk’ of under or over recovery of 
costs. 

The Company has not conducted any studies in this regard. Please refer 
also to the Company’s response to the KPSC DR 2-56(h). 

Please refer to the Company’s response to the KPSC DR 2-60(9. 



d. By law, any authorized rate of return continues to be fair, just and 
reasonable until a new rate of return is approved by the Commission. 
The latest stated rate of return for the Company was set in 1990, with 
subsequent rate cases settled with interveners, and approved by the 
Commission, without designating a specific rate of return. 

From a historical perspective, the Company filed rate cases about every 
4-6 years. Thus, it would not be unusual to operate under a rate of return 
set 5 years previous. The Company believes five years is an appropriate 
interval for operating under an established, reasonable rate of return. 

Finally, the proposed CRS mechanism does not diminish in any way the 
authority of the Commission to review the reasonableness of the rate of 
return set for this purpose. And, nothing in the proposed CRS mechanism 
prohibits the Company from filing a traditional rate case in order to have 
its rate of return reconsidered. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 8 

Witness: John Paris / James Cagle 

Data Request: 
Refer to the Paris Testimony, page 11. Mr. Paris states that the current Kentucky 
share of Atmos’s Shared Services costs is approximately 5 percent. What would 
have been the Kentucky share of the Shared Services costs had the Kentucky and 
Mid-States Divisions not been combined? Include all workpapers, calculations, and 
assumptions used to determine the response. 

Response: 

On a percentage basis, the allocations are close. As a stand-alone division, and 
based upon the composite allocation methodology, Kentucky would receive 
approximately 5.2% of Shared Services - General Office costs. As part of the 
combined KentuckylMid-States division, Kentucky receive approximately 5.6% of 
the Shared Services - General Office costs under the methodology. Kentucky 
receives 5.6% of Shared Services - Customer Support costs regardless of the 
combination because the allocation of such costs is based upon the number of 
customers. While the percentage to Kentucky of Shared Services - General Office 
costs is slightly higher when combined with Mid-States, this simple comparison 
does not account for cost synergies of the combination as discussed on page 7 of 
the direct testimony of Mr. Greg Waller. 

Please also see attachment JCC-3 to the direct testimony of Mr. James Cagle. 
The Shared Services - General Office allocation to Kentucky before the 
combination is shown on page 1, The Shared Services - General Office allocation 
to Kentucky after the combination is calculated as follows: 

Mid-States 9.9% JCC-3 Page I 

Kentucky 5.2% JCC-3 Page 1 

Sum 15.1% 

Times 36.78% JCC-3 Page 3 

Factor 5.55% 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Darted February 23,2007 
DR Item 9 

Witness: Tom Petersen 

Data Request: 
Refer to the Application, Volume 2, Tab 2, the Direct Testimony of Thomas H. 
Petersen (“Petersen Testimony”), pages 4 and 5. 

a. 

b. 

Response: 
a. 

b. 

Define the term “unusual retirements” as it is used in the testimony. 

Explain why Atmos did not record the retirement of certain shared assets 
in the year the retirement occurred, rather than recording the retirement in 
November 2006. 

In Mr. Petersen’s testimony “unusual retirements’’ refers to retirements in 
recorded in a period that relate to activity in prior periods. 

The retirements were not recorded in the year they occurred due to an 
inadvertent administrative omission. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR hem 10 

Witness: Tom Petersen 

Data Request: 
Refer to the Petersen Testimony, page 5. Explain in detail how Mr. Petersen 
concluded that the September 2006 construction work in progress ((LCWIP”) 
balances were reasonable estimates of future CWIP through the forecasted test 
year. Include all workpapers, calculations, and assumptions that support the 
conclusion. 

Response: 
Since most of the company’s capital projects are relatively short-term projects, if 
project paperwork is completed timely the amount of investment closed to plant in 
service in a year should roughly equal the amount of capital spending in the year. 
Therefore, Mr. Petersen decided that it was reasonable to assume for purposes of 
projecting additions to plant in service that additions to plant in service would equal 
capital spending in a period. A result of this assumption is that the projected level 
of CWIP will equal the level of CWIP at the start of the projections. Additionally, 
capital project paperwork was relatively current as of September 2006. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 11 

Witness: Tom Petersen 

Data Request: 
Refer to the Petersen Testimony, page 6. 

a. 

b. 

C. 

i 

d. 

e. 

Response: 
a. 

b. 

Provide copies of the analyses or studies reviewed by Mr. Petersen that 
supports Atmos’s assumption that there will not be a significant change in 
the materials and supplies account in the test year. If analyses or studies 
were not used to determine this assumption, explain in detail how Mr. 
Petersen reached this conclusion. 

Provide copies of the analyses or studies reviewed by Mr. Petersen that 
support Atmos’s assumption that the amounts for prepayments are not 
expected to change in the test year. If analyses or studies were not used 
to determine this assumption, explain in detail how Mr. Petersen reached 
this conclusion. 

Concerning the PSC Assessment: 

(I)  Was Mr. Petersen aware that in previous natural gas and electric 
general rate cases the Commission has not included the PSC 
Assessment in the determination of the utility’s rate base? Explain 
the response. 

(2) Provide the PSC Assessment amounts included in Atmos’s base 
period and forecasted period rate bases. Include all workpapers, 
calculations, and assumptions used to determine the amounts. 

(3) Explain why the Commission should include the PSC Assessment 
in Atmos’s rate base determination. 

Provide copies of the analyses or studies reviewed by Mr. Petersen that 
support Atmos’s assumption that the amount of customer advances will 
not significantly change during the test year. 

Provide the account balances for each of the 12-months ending 
September 30, 2000 through 2006 for materials and supplies, 
prepayments, and customer advances. 

Mr. Petersen knew of no expected changes in the level of material and 
supplies. Therefore, other than general inflation, he had no basis for 
assuming that the level of investment in materials and supplies would 
change in the test year. He concluded that maintaining the historic level 
of materials and supplies was a conservative projection. 

Mr. Petersen knew of no expected changes in the level of prepayments 
and supplies. Therefore, other than general inflation, he had no basis for 
assuming that the level of investment in prepayments would change in 



the test year. He concluded that maintaining the historic level of 
prepayments was a conservative projection. 

Prepayments related to the PSC assessment were included in rate base 
in prior Atmos rate case filings in Kentucky. And a review of the 
company's three general rate cases dating back to 1990 did not show a 
disallowance of this inclusion. The company has not reviewed any other 
utilities cases in Kentucky related to this matter. All prepayments 
including prepayments of PSC assessments represent investment 
required to provide utility service. Therefore, the company believes that 
prepayments of PSC assessments are a necessary component of rate 
base. The average balance for prepayments of PSC assessments are 
$205,854 in the base period and $231,715 in the forecasted period. Work 
paper support is provided in the response to AG first request item 20. 

Mr. Petersen knew of no expected changes in the level of customer 
advances. Therefore, other than general inflation, he had no basis for 
assuming that the level of customer advances would change in the test 
year. He concluded that maintaining the historic level of customer 
advances was a conservative projection. 

Please see the attached file 

C. 

d. 

e. 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 13 

Witness: Greg Waller 

Data Request: 
Refer to the Waller Testimony, pages 13 and 14. 

a. Does the forecasted test period include O&M expenses allocated to the 
Kentucky/Mid-States Division by the Shared Services unit? Explain the 
response. 

Explain the statement in footnote 3 that the base period O&M expense 
does not include O&M allocated to the Kentucky division by the Shared 
Services unit. 

b. 

Response: 

a. The $1 5,875,934 discussed on page 13 represents O&M for Kentucky (direct) 
and the Kentucky Mid-States General Office (allocated portion). It does not 
include Shared Services. The O&M allocated to Kentucky by Shared Services 
for the forecasted test period is $5,133,922 as seen on page 17 line 2. 

b. Footnote 3 references the O&M for Kentucky (direct) and the Kentucky Mid- 
States General Office (allocated portion). The footnote continues (“wraps”) 
from page 14 to page 15. As noted in the continuation of the footnote, SSU 
O&M is discussed later in testimony (on pages 16-1 7). 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 14 

Witness: Greg Waller 

Estimated 
Tax Taxes based 

Year Initial Value off Initial Value Settled Value 

2001 227,433,054 2,449,066 160,000,000 

2002 237,501,793 2,593,496 171,000,000 

2003 207,080,070 2,285,104 175,891,940 

2004 220,204,325 2,474,467 197,196,586 

2005 253,040,918 2,810,668 214,981,600 

2006 336,242,098 4,011,420 

Data Request: 
Refer to the Waller Testimony, page 18. 

a. Provide a schedule showing the initial property tax assessment, the 
property tax based on the initial assessment, the final property tax 
assessment, and the property tax based on the final assessment for the 
most recent 6 years available. 

If it has been Atmos's experience that the final property tax assessment 
has been different from the initial assessment, explain why this difference 
should not be reflected in the projected property tax expense included in 
the forecasted test period. 

b. 

Taxes Paid by 
Tax Year 

1,719,858 

1,867,258 

1,939,934 

2,215,925 

2,387,921 

Response: 

b. Prior to 2006, Atmos worked with the KDR Office of Property Valuation to arrive 
at a final value. Traditionally, this was accomplished before the 45 day appeal 
period through informal negotiations. This year the Company and Office of 
Property Valuation were not able to agree on final values through the informal 
process. Atmos formally appealed its 2006 assessment to the Office of Legal 
Services - Division of Protest Resolution. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 15 

Witness: Robert R. Cook Jr. 

Data Request: 
Refer to the Application, Volume 2, Tab 4, the Direct Testimony of Robert R. Cook, 
Jr. (“Cook Testimony”), page 6. Provide a schedule showing the capital 
expenditures for the Kentucky division, the Kentucky division’s general office, and 
the Shared Services unit for the most recent 5 fiscal years. Separate the capital 
expenditures into growth and non-growth expenditures, as well as listing each 
capital project included in the expenditures. 

Response: 
See attachment KPSC DR2-15ATT for FY2002-2006 growth and non-growth 
expenditures by Company budget categories. Please see KPSC DR 1-12a ATT 
for a listing of each capital project. 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007’ 
DR Item 16 

itness: Robert R. Cook Jr. 

Data Request: 
Refer to the Cook Testimony, pages 7 and 8. 

a. Provide the monthly and quarterly capital project variance reports for the 
Kentucky division, the Kentucky division’s general office, and the Shared 
Services unit for calendar years 2005 and 2006. 

For each capital project undertaken in or assigned to Kentucky operations 
during fiscal years 2004 through 2006, prepare a schedule that 
categorizes the project as either “Blanket Functionals” or “Specific 
Projects.” Include the original appropriation for the project as well as 
indicate if supplemental funding was requested and approved. Also 
provide copies of the applicable project variance reports for each project. 

b. 

Response: 

A. See attached KPSCDR2-16a 2005 ATT and DR2 Item 18a for FY 2006 
monthly variance reports. 

B. See attached KPSCDR2-16b ATT for blanket functionals or specific 
projects. 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 17 

Witness: Robert R. Cook Jr. 

Data Request: 
Refer to the Cook Testimony, page 8, line 14. Is highway relocation a non- 
reimbursement item? Explain. 

Response: 

The project mentioned in the Cook Testimony, page 8, line 14, relocated an 
existing gas line within the public right-of-way, and therefore was non- 
reimbursable. 

Atmos gas facilities (pipelines, mains and services) are installed either in 
easements granted by private property owners or within public street or state 
highway rights-of-way. All gas facilities periodically cross streets and highways, 
even if they generally are installed on private easements. 

The cost of relocating existing gas facilities located on private easements is 
reimbursable to Atmos Energy. When Atmos Energy gas facilities are located 
within the public road right-of-way, relocation costs for highway projects are not 
reimbursable. 

Municipal franchise agreements allow Atmos Energy to install its gas facilities 
within a city public right-of-way. State highway permits are required to install gas 
facilities within a state right-of-way. These facilities are then subject to relocation 
at Atmos’ expense at any future date if the public entity performs work that will 
conflict with the gas lines. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item I 8  

Witness: Robert R. Cook Jr. 

Data Request: 
Refer to the Cook Testimony, page 9. Concerning the chart on this page, 

a. 

b. 

Provide a breakdown of the actual dollars and budgeted dollars for the 
2006 expenditure. 

Are the costs of removal for the old pipes included in the costs of the 
projects? Explain in detail. 

Response: 

A. See attached DR2-18a for breakdown of the 2006 budget compared to 
actuals. 

B. Yes, the cost of removal is included in replacement projects as 
appropriate. In general, it is cost prohibitive to remove retired assets from 
the ground. The industry practice is to purge, weld end-caps onto the old 
pipe and retire in place. This was the method used in the bare steel pipe 
replacement project referenced on page 9, line 5 of the testimony of Mr. 
Rad Cook. 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item I 9  

Witness: Rad Cook 

Data Request: 
Refer to the Cook Testimony, page IO, line 11. Provide a breakdown of the costs 
budgeted for fiscal year 2007 of $17.3 million. 

Response: 

Please see the attached spreadsheet labeled KPSC DR2-19 ATT. 







Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 20 

Witness: Robert R. Cook Jr. 

Data Request: 
Concerning Atmos’s distribution system within Kentucky, indicate what percentage 
of the system is bare steel, cast iron, coated steel, and plastic. 

Response: 

Atmos’ system description for distribution system within Kentucky is separated by 
the following classifications: 

Main 
Bare steel (unprotected): 

Bare steel (protected): 

Cast iron: 

Coated Steel 

Plastic (PE) 

Total 

Services 
Bare steel (unprotected): 

Bare steel (protected): 

Cast iron: 

Coated Steel 

Plastic (PE) 

Total 

Miles Yo 
205 miles 5.63% 

82 miles 2.25% 

2 miles 0.05% 

2,205 miles 60.59% 

1,145 miles 31 -46% 

3,639 miles 100.00% 

1,474 miles 0.84% 

6,286 miles 3.59% 

0 miles 0.00% 

84,559 miles 48.23% 

83,001 miles 47.34% 

175,320 miles 100.00% 

**The above information for Kentucky was taken from the annual DOT report 
calendar year 2005-Gas Distribution System. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 21 

Witness: Rad Cook 

Data Request: 
Refer to the Cook Testimony, page 14. Mr. Cook states that overtime calculations 
in the Service Charge Studies were only applied to the labor costs of Senior 
Service Technicians. Explain why overtime was only applied to Senior Service 
Technicians. 

Response: 
The service cost analysis focuses on the charges for meter set, turn-on, meter 
reads, reconnect delinquent service and seasonal turn-ons. Overtime calculations 
were only applied to Senior Service Technicians performing this work. 

Although Service Technicians, Distribution Operators, and Town Operators may 
also have the opportunity on occasion to work some service orders, the Senior 
Service Technicians complete the majority of all service orders in the field. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 23 

Witness: Dan Meziere, James Cagle 

Data Request: 
Refer to the Application, Volume 2, Tab 6, the Direct Testimony of Daniel M. 
Meziere (“Meziere Testimony”), Exhibit DMM-1. 

a. The Cost Allocation Manual (‘CAM”) provided in Exhibit DMM-1 is dated 
May 1, 2006. Atmos has stated that, effective October 1, 2006, the 
Kentucky and Mid-States divisions were consolidated into one division. 

(I) 

(2) 

Was the CAM updated to reflect the consolidation of these 
operating divisions? Explain the response. 
If the CAM was not updated to reflect the consolidation of the 
Kentucky and Mid-States divisions, explain in detail why there was 
no update. 
If the CAM was updated to reflect the consolidation of the 
Kentucky and Mid-States divisions, explain why that version of the 
CAM was not submitted as Exhibit DMM-1 I 
Provide a copy of the CAM that reflects the Kentucky/Mid-States 
division consolidation. Identify all changes made to the CAM as a 
result of the consolidation, as well as any other changes from the 
version dated May 1, 2006. 

b. Refer to pages 7 and 9 of the CAM. The basis for allocation descriptions 
for capitalized overhead (general) and stores overhead state that 
periodically the application rate is reviewed. 

Indicate how frequently these application rates are reviewed and 
describe the review process. 
Can the capitalized overhead (general) application rate be reset 
as a result of the periodic review? If yes, describe how the rate is 
reset. 

c. Refer to page 13 of the CAM. Explain why the percentage of customers 
in the operating divisions is a reasonable means for allocating the Shared 
Services unit general office depreciation and taxes other than income 
taxes. 

d. Refer to page 27 of the CAM. Explain why the Shared Services unit other 
income and interest expense are allocated using a budget allocation 
percentage, which is based on net investment by the business unit. 

e. Has the CAM been submitted to the Securities and Exchange 
Commission or the Federal Energy Regulatory Commission for review 
and/or approval? Explain the response. In addition, if the CAM has been 
approved by either agency, provide copies of the approval 
documentation. 

(3) 

(4) 

(I) 

(2) 



Response: 

a. - 1 , 2  and 3 

a. - 4  

Service: 

Description: 

Current 
Provider 
Of Service 

The CAM was not immediately updated to reflect the change in structure. 
A fully updated CAM is to be filed by April 1 , 2007 which would reflect all 
changes to allocation methodologies since the last updated CAM. As the 
Company was in the process of fully describing the methodology in 
testimony for this case, and the dollar impact of the change in 
methodology was not material, the Company believed it would be more 
appropriate to provide the updated CAM at its scheduled time. 

The CAM to be filed by April 1 , 2007 is currently being compiled and 
reviewed. Generally, the changes specifically related to the Kentucky 
division and the Mid-states division are described in Mr. Cagle’s 
testimony. 

Page 17 of the CAM is the page affected. In the May 2006 CAM, this 
page read as follows: 

Mid-States Division general office and regional office expenses to rate 
division level 

Allocation of operating division general office costs and regional 
offices costs to rate division levels 

Mid-States Division general office 
Mid-States Division regional offices 

Current Use of 
Service 

Mid-States Division rate divisions 

Basis for 
allocation 

O&M costs are allocated in total based on the average number of 
customers in each rate division divided by the average total customers 
encompassed within the Mid-States Division. Depreciation and taxes 
other than income tax are allocated in total based on the gross plant in 
each rate division divided by the total gross plant encompassed by the 
Mid-States Division. 

The current draft of this page from the April 2007 CAM reads: 

Service: KY/Mid-States Division general office expenses to rate division level 



Description: Allocation of operating division general office costs and regional 
offices costs to rate division levels 

Current KY/Mid-States Division general office 
Provider 
Of Service 

Current Use of 
Service 

KY/Mid-States Division rate divisions. 

Basis for 
allocation 

Costs are allocated to the states in total based on the Composite Factor. 
The Composite Factor is the simple average of three percentages: 

The percentage of Gross Direct Property Plant and Equipment in each 
state as a percentage of the total Direct Property Plant and Equipment 
in the KY/Mid-States Division. 

The number of customers in each state as a percentage of the total 
number of customers in KY/Mid-States Division. 

The total direct O&M expense in each state as a percentage of the total 
direct O&M expense in KY/Mid-States Division. 

b. Generally, these are reviewed annually unless there is a change in the 
responsibilities of a particular department or cost center at which time it is 
revisited. These can be reset as a result of the periodic review and if a 
need for a change is determined, the application of the change is made 
prospectively . 

C. Depreciation and taxes, other than income taxes, are allocated based 
upon an average of the three factors noted on page 13 of which number 
of customers is one component. The use of this multi-factor formula for 
allocating common costs has been utilized for a number of years and the 
Company believes that the methodology fairly and reasonably allocates 
these common costs to the Company’s rate divisions as a measure of the 
relative size and investment in the rate division and reflects the overall 
levels of service provided by Shared Service - General Office. 

d. The allocation of other income and interest expense is done within the 
Company’s books and records for management control purposes and is 
not appropriate for ratemaking purposes. The Company’s Operating 
Divisions have no debt or equity separate from the Corporation. For 
management purposes only, the allocation is a reasonable method of 



allocating these costs. For ratemaking purposes, the Company 
synchronizes interest expense utilizing ratebase. 

e. No. The company is not required to submit the CAM to either entity. 
While currently the Company is required to file the CAM only in Kentucky, 
it has been provided to a number of State commissions to describe the 
Company’s common cost allocation processes (per books). To date, the 
Company’s allocation methodologies memorialized in the CAM have not 
been explicitly rejected or changed in any of the Company’s rate 
proceedings. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 22 

Witness: Robert R. Cook Jr. 

Data Request: 
Refer to the Cook Testimony, page 15. Provide the cost of returned checks that 
Atmos actually incurs. 

Response: 
The costs identified below are costs incurred to process a returned check and to 
roll a service truck for disconnection of service or to leave a “door tag.” The full 
cycle charges are as follows: 

Bank return check fee 
Delinquentrrermination notice 
Total cost to perform 
1 of IO, column 14, line 3b 
Total (turn off from non-pay) 

$2.25 Bank check fee 
$0.41 Cost per bill insert item 
$17.9Q Exhibit RRC-1, page 

$20.56 

We surveyed eight (8) local banks and identified the average return check fee 
being applied was approximately $24.13. This survey was intended to measure 
the general level of the returned check charges being applied in the market by the 
primary banks in the Owensboro area. All of the banks contacted are included in 
the average. The aim of this local market survey was not to determine the actual 
level of costs incurred by the company, but rather to determine the general level of 
returned check charges being utilized in order to affect customer behavior. Our 
current charge of $23.00 is slightly below the local bank average. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 24 

Witness: Don Roff 

Data Request: 
Refer to the Application, Volume 2, Tab 8, the Direct Testimony of Donald S. Roff 
(“Roff Testimony”). 

a. 

b. 

C. 

d. 

State when the last depreciation study for Atmos’s Kentucky operations 
was performed and what time period was covered by the depreciation 
study. 
Has Atmos begun using the depreciation rates from the “Kentucky 
Depreciation Study” for accounting purposes? If yes, indicate when 
Atmos began using those depreciation rates. 
State when the last depreciation study for Atmos’s Shared Services unit 
was performed and what time period was covered by the depreciation 
study. 
Has Atmos begun using the depreciation rates from the “SSU 
Depreciation Study” for accounting purposes? If yes, indicate when 
Atmos began using those depreciation rates. 

Response: 
(a) The last depreciation study for Atmos Kentucky operations was 

conducted in early 2006 and included history through 9/30/2005. 

(b) No. 

(c) The last depreciation study for the Atmos Shared Services unit was 
conducted in late 2006 and included history through 9/30/2006. 

(d) No. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 25 

Witness: Don Roff 

Data Request: 
Refer to the Roff Testimony, page 3. Mr. Roff quotes a definition of depreciation 
from the Accounting Research Bulletin No. 43, which was issued in 1953. 

a. 

b. 

Is this the most current definition of depreciation issued by the American 
Institute of Certified Public Accountants (IIAICPA)? 
If there is a more current pronouncement from the AICPA, provide a copy 
of the pronouncement and explain why Mr. Roff did not reference that 
citation. 

Response: 
(a) To the best of Mr. Roffs knowledge, this is the most recent definition 

(b) Mr. Roff is unaware of a more current pronouncement. 

of depreciation accounting. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 26 

Witness: Don Roff 

Data Request: 
Refer to the Roff Testimony, page 6. Mr. Roff includes a quotation on net salvage 
taken from the National Association of Regulatory Utility Commissioners’ 
(“NARUC”) Public Utility Depreciation Practices, 1968 Edition. Explain why Mr. 
Roff did not reference NARUC’s Public Utility Depreciation Practices, August 1996 
Edition. 

Response: 
Essentially the same quotation appears at page 18 of the 1996 edition. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 27 

Witness: Don Roff 

Data Request: 
Refer to the Roff Testimony, page 9. 

a. 

b. 

C. 

Response: 

Explain in detail why the annual salvage amounts, costs of removal, and 
retirements used in the Kentucky Depreciation Study were limited to the 
period 1991 through September 30,2005. 
Explain in detail why the annual salvage amounts, costs of removal, and 
retirements used in the SSU Depreciation Study were limited to the period 
1993 through 2006. 
If the annual salvage amounts, costs of removal, and retirements 
information were available for periods earlier than 1991 or 1993, explain 
in detail why the additional information was not included in the two 
depreciation studies. 

(a) The Kentucky Depreciation Study actually used salvage, cost of 
removal and retirement experience for the period 1996 through 2005. 
This period was determined to be the most meaningful for developing 
net salvage allowances. 

retirement experience for the period 1993 through 2006. This period 
was determined to be the most meaningful for developing net salvage 
allowances. 

(b) The SSU Depreciation Study used salvage, cost of removal and 

(c) Please see responses to 27a. and 27b. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 28 

Witness: Don Roff 

Data Request: 
Refer to the Roff Testimony, page 12. Explain in detail why cushion gas should be 
treated as a depreciable asset. Include citations to regulatory decisions in other 
states where cushion gas has been included as a depreciable asset. 

Response: 
The cushion determined to be a depreciable asset is the non-recoverable portion 
of cushion gas. Mr. Roff did not conduct any research regarding the regulatory 
treatment of cushion gas in other jurisdictions. Mr. Roff is aware that Avista 
Corporation has depreciated cushion gas. There are numerous tax cases allowing 
a depreciation deduction for non-recoverable cushion gas. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 29 

Witness: Don Roff 

Data Request: 
Refer to the Roff Testimony, Exhibit DSR-3. 

a. 

b. 

C. 

d. 

e. 

f. 

g. 

h. 

I. 

j. 

Refer to page 5. What are the actual costs of plant removal incurred by 
Atmos during 1996-2005? Provide a comparison table showing the actual 
removal costs and the costs used in the depreciation study. 
Refer to page 7. Has Atmos matched the depreciation provision to the actual 
consumption of physical assets during 1991 to 2005? Explain in detail 
relative to Atmos data reported for September 2005 depreciation study. 
Page 8 of the Exhibit states that “[flor most accounts, retirement experience 
from transaction years 1973 through 2005 was analyzed using the Actuarial 
Method of Life Analysis.” Further, page I O  of the Exhibit states that 
“[s]alvage and cost of removal experience was analyzed using experience 
from the period 1996-2005.” However, the Roff Testimony on page 9 states 
this information covered the period 1991 through 2005. Explain why there 
appears to be a disagreement between the Kentucky Depreciation Study and 
the Roff Testimony and indicate which statement is correct. 
Refer to page I O  of the Exhibit. Indicate the asset accounts where the 
Simulated Plant Record (“SPR) Method was utilized to evaluate retirements. 
For each identified account, explain why the SPR Method was utilized instead 
of using actual retirement history. 
Refer to page 11. Mr. Roff indicates that blind acceptance of history results 
in recovery over a longer period than productive life. Does the new 
technology and more advanced inspection equipment increase the productive 
life of major assets and results in assets living longer than the past? If yes, 
explain your statement. 
Refer to page 15. Explain the vintage amortization accounting process and 
the functional composite depreciation rates. 
Refer to Schedules 1 and 2 of the Exhibit. Provide all workpapers, 
calculations, assumptions, plots of all referenced Iowa curves, and other 
documentation supporting the information presented on these schedules. 
Refer to Schedule 1, Cushion Gas. Provide justification for depreciating the 
cushion gas at the rate of 2.38 percent. 
Refer to Schedule 1, Meters. The depreciation rates on meters have been 
increased considerably since the last depreciation study. Explain the reason 
for the change. 
Refer to Appendix A, page 1 of 10. Provide an example calculation of the 
arithmetic average of a major group and explain why it is appropriate to use 
such a calculation to find the average life of that group. 



Response: 
(a) The cost of removal shown in the salvage and cost of removal reflect 

the actual removal costs incurred by Atmos and used in the 
depreciation study. 

(b) No. 

(c) The life analysis period was 1973-2005. The correct salvage analysis 

(d) Actual gross retirement history was used with the SPR method for the 

period is 1996-2005. 

following accounts: 

Accounts 351, 352, 366, 367, 369, 375, 376, 378, 379, 380, 381, 
382, 383, 385, 390, 391, 392, 394, 396, 397, and 399.06. 

(e) Not necessarily. Most asset retirements do not occur due to assets 
physically wearing out. While new technology and more advanced 
inspection techniques contribute to asset life, the retirement of assets 
due to other causes also contribute to asset lives. 

(9 Vintage amortization accounting is a process that eliminates the need 
for tracking retirements of physical plant. When a vintage asset 
category attains an age equal to its amortization period, a retirement 
is made. 

With respect to the recommended functional composite depreciation 
rates, the purpose is to provide a process for which to depreciate new 
asset categories with an authorized and approved depreciation rate 
until such time as a new depreciation study can develop depreciation 
rates for these new asset categories. 

(9) Please see the attached workpapers to the response to the Attorney 
General’s first set of data requests number 87. 

(h) The depreciation rate was developed using the remaining life 
technique as follows: 

Plant Balance ($1,694,833) minus Accumulated Depreciation 
($23,304) = Net Plant of $1,671,529 divided by a remaining life of 
41.50 years equals annual depreciation of $40,278, divided by the 
Plant Balance of $1,694,833 = a depreciation rate of 2.38%. 

The depreciation rate for Account 381 , Meters increases due to a 
shorter Average Service Life and more negative net salvage, coupled 
with the reserve position. 

Consider this example. Assume we have an asset group comprised 
of two equal assets; one with a life of two years and one with a life of 
eight years. The average life of this group is five years. Neither of the 
assets has a life equal to the “arithmetic” average. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 30 

Witness: Don Roff 

Data Request: 

a. 
Refer to the Roff Testimony, Exhibit DSR-4. 

Page 8 of the Exhibit states that “Retirement experience from transaction 
years 1987 through 2006 were analyzed using the Actuarial Method of Life 
Analysis.” However, the Roff Testimony on page 9 states this information 
covered the period 1993 through 2006. Explain why there appears to be a 
disagreement between the SSU Depreciation Study and the Roff Testimony 
and indicate which statement is correct. 
Refer to page 13. Explain why Atmos should utilize the vintage 
amortization accounting process and why it should use the functional 
composite depreciation rates. 
Refer to Schedules 1 and 2 of the Exhibit. Provide all workpapers, 
calculations, assumptions, plots of all referenced Iowa curves, and other 
documentation supporting the information presented on these schedules. 

b. 

c. 

Response: 
(a) The life analysis period was 1987 through 2006. The salvage and 

cost of removal analysis period was 1993 through 2006. These are 
simply two different analyses. 

(b) The use of the vintage amortization accounting process would enable 
Atrnos to eliminate the tracking of hundreds of small items, and permit 
a better use of internal resources. The use of approved and 
authorized functional composite depreciation for new asset categories 
allows Atrnos to depreciate new asset categories between 
depreciation studies. 

General’s first set of data requests number 87. 
(c) Please see the attached workpapers to the response to the Attorney 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 31 

Witness: Laurie Sherwood 

Data Request: 
Refer to the Application, Volume 3, Tab 9, the Direct Testimony of Laurie M. 
Sherwood (“Sherwood Testimony”). Provide a schedule showing Atmos’s actual 
capital structure and capital ratios as of March 31, June 30, September 30, and 
December 31 for calendar years 2004,2005, and 2006. 

Response: 

Please see response to AG DR 1-235. 



i 
Atmos Energy Corporation, Kentucky 

Case No. 2006-00464 
KPSC 2nd Data Request Dated February 23,2007 

DR Item 32 
Witness: Laurie Sherwood 

Data Request: 
Refer to the Sherwood Testimony, pages 9 through 14. 

a. Describe any affiliation or corporate association between Atmos or 
Blueflame Insurance Services, Ltd. (“Blueflame”) and the following entities: 
(1) Aon Risk Manager - Bermuda. 
(2) United Insurance Company. 
(3) OILCO. 

b. Provide copies of any studies or analyses performed by or for Atmos that 
support the contention that Blueflame provides cost-effective property 
insurance coverage to Atmos and its utility assets. 

c. Provide the annual premium for coverage paid to Blueflame by Atmos for 
2004 through 2006. Include a detailed breakdown of how the annual 
premium was calculated. If available, provide this same information for 
2007. 

d, Provide the portion of the annual Blueflame premium charged to Atmos’s 
Kentucky operations for 2004 through 2006, as well as the amount to be 
charged in 2007 if available. Breakdown the premium charged into the 
following components: 
(1) The direct charge for Kentucky’s gross plant balance. 
(2) The charge to the Kentucky/Mid-States division general office and the 

portion of this charge eventually allocated to Kentucky operations. 
(3) The charge to the Shared Services unit general office and the portion of 

this charge eventually allocated to Kentucky operations. 

Response: 
a. 
in Bermuda. The other two companies are third-party commercial 
reinsurance carriers. 

None. Aon Risk Manager-Bermuda is Blueflame’s third-party agent 

b. 
insurance market for its coverage. However, no carrier is willing to quote 
the coverage required by Atmos. 

Atmos periodically seeks quotes from the third-party commercial 

c. 
taking the sum of the following: 

Please see attached schedules. The premium is calculated by 

1 -Reinsurance from United Insurance Co, plus 
2-Reinsurance from OIL, plus 



%(for the last three years or so), the deductible buydown premium 
for the difference between $100,000 deductible and the attachment of 
United. 
That premium (item 3) was determined based upon our consideration of 
market rates, or in the case of the most recent year, the direct quote 
received from Aegis for comparison purposes. 

d. 
DR2-32 ITEM C ATT and Case 2006-00464 KPSC DR2-32 ITEM D ATT. 

Please see attached schedules labeled Case 2006-00464 KPSC 
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Summary of Premiums paid to Blueflame for Property Insurance 
(, 

rroperty uamage 
Coverage Total Premiums Deductible Property 

period 
CY03 
CY04 

paid in CY04 

_. 
breal 

TXUS 
Paid Reimbursement Insurance Atmos months 

$ 887,454.00 not sure how this - - - (s out in CY03 887,454.00 na 
$ 1,870,214.00 not sure how this breaks out 
$ 2,757,668.00 

1.520.214.00 350.000.00 

CY05 $ 3,000,000.00 1,692,858.00 1,307,142.00 

CY06 $ 6,035,713.00 2,649,997.00 3,385,716.00 

CY07 $ 5,357,457.59 2,216,825.00 3,140,632.59 

I ,  

$ 2,407,668.00 $ 350]000.00 



$ 2,216,825.00 Property Damage Deducti ble Reimbursement 

MVOlCE NO, 1. 
E4 I 02 12007 
DAY1 MO. I YR. 

3,140,632.59 Property Insurance 
5,357,457.59 Total Annual Premium paid to Blueflame for CY 2007 $ 

i 

NAME OF ORIGINAL INSURED 
Atma8 En- corporatian 

Efue$hu& &tsum~~ct? Servfces, &d 

Craig Appin House 
P.O. Em HM 2450 
HamillonHMJX 
&asnuda 

Cia AQN INSURANCE MANAGERS (BEMWDA) LTD. 

TQTAE, PREMIUM DUE USS 2,216,825,OO 

S.W.I.F.T. &de: csnus 33 

Beneficiary Bank: THE BANK OF BERMUDA LIMITED 
Hamiltan, Bmauda 

S.W.I.F.T. Cbdc BBDA BMRM 

For fmtlwr &E 
Acwount Number: 

BLUEFLAME l " c E  SERVICES, LTD- 
OlQO% 3 1 I 401 

Attention: Carlcnc Rottncy 



Company: Atm os Energy Corporation 

Payment Due &&# F O ~ ~ U P ~ Y  $3, aaa7 

State: Berm- 

Bank Zikune: Bank of Amarice 
BankAc&.Nwnbsr: 0 3 8 0 3 4 7 5 0 0  

ABANumber: 0 2 6 0 - 0 9 5 9 - 3  



. 

INVOICE NO. 1 
12 I 2007 Atmm Energy Corporrtha 

DAY I MO+ I YR 
POLICY NO. COVERAGE PREMIUM 

NAME OF ORlGINAL INSURED 

Eflkfive Jarrurrry 1'. 1007 fa Jmww t ,  2W8 

BFI 1001-07 Pr0pwtJlInSur;mffi USS 3,140,632.551 

TOTAL PREMSUM D'UIE: U$S3,140&32S9 





Coveraqe Effective Dec 31,2005-Dec 31,2006 CY 06 Premiums Monthlv 
Property Damage Deductible Reimbursement 2,649,997.00 
Property Insurance 3,385,716.00 

Total paid to Blueflame 6,035,713.00 12 5 0 2'9 7 6 

6,035,712.00 12 502,976 00 
(1.00) 

W.WdSt-KY Rate CaseE006 KY Rate Case\KPSC DR Set 2\Cover Sheets for KPSC DRP\Reviewed by Legal Finai\cASE 2006-00464 kpsc dr2-32 ITEM C 
ATTCY06 Invoices 



a 

Wnmes energy 
Funds Transfer E-Form 

A m o s  Energy Corporation 1, 

W:\MdSt-KY Rate CaseEflfl6 KY Rate Case\KPSC DR Set 2\Cover Sheets for KPSC DR2\Reviewed by Legal FinahcASE 2006-00464 kpsc dr2-32 ITEM C 
ATTCYOG Invoices 



a 

W:WdSt-KY Rate Caset2006 KY Rate Case\KPSC DR Set 2\Cover Sheets for KPSC DRP\Reviewed by Legal Final\cASE 2006-00464 kpsc dr2-32 ITEM C 
ATICY06 Invoices 



i 

Coveraae Effective Dec 31, 2004-Dec 31, 2005 CY 05 Premiums 
Property Damage Deductible Reimbursement 1,692,858.00 

1,307,142.00 Property Insurance 
-1 

Total paid to Blueflame 3,000,000.00 12 250,000 

Mg&ilJ 

- 

W:\MdSt-KY Rate Case\2006 KY Rate Case\KPSC DR Set P\Cover Sheets for KPSC DR2\Reviewed by Legal Final\cASE 2006-00464 kpsc dr2-32 ITEM C 
ATTCY05 Invoices 



Funds Transfer E-Form 

W:\MdSt-KY Rate Case\2006 KY Rate Case\KPSC DR Set 2\Cover Sheets for KPSC DRRReviewed by Legal Final\cASE 2006-00464 kpsc dr2-32 ITEM C 
ATTCYOB Invoices 



W:\MdSt-KY Rate Case\2006 KY Rate Case\KPSC DR Set 2\Cover Sheets for KPSC DR2\Reviewed by Legal Final\cASE 2006-00464 kpsc dr2-32 ITEM C 
ATTCYOB Invoices 





D v n i u m  omt to BFI Mav 15.2003-Dec 31,2004 CY 04 Premiums 
887,454.00 

1,400,000.00 
120 214 00 1.520,214.00 Paid Apr-04 - -A 

2,407,668.00 350000 2,757,668.00 

I Feb-04 (Invoices not scanned in AIP at this point in time) 
d Jun-04 

Total paid to Blueflame 

'l'ofnl Premium UHC: $887,454 

187480 
480855 
263333 
760000 

187480 
699974 





cs 



Funds Transfer E-Form 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 33 

Witness: Laurie Sherwood 

Data Request: 
Refer to the Sherwood Testimony, page 9 and Exhibit LMS-2. Ms. Sherwood 
recommends that the Commission use Atmos’s projected cost of long-term debt, 
6.10 percent. Provide the basis for Atmos’s estimate of 6. -lo percent for its 
projected cost of long-term debt. 

Response: 

I 

Please see response to AG DR1-34 (a) and (b). 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 33 

Witness: Laurie Sherwood 

Data Request: 
Refer to the Sherwood Testimony, page 9 and Exhibit LMS-2. Ms. Sherwood 
recommends that the Commission use Atmos’s projected cost of long-term debt, 
6. I O  percent. Provide the basis for Atmos’s estimate of 6.10 percent for its 
projected cost of long-term debt. 

Response: 

Please see response to AG DRl-34 (a) and (b). 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 34 

Witness: Laurie Shewood 

Data Request: 
Refer to the Sherwood Testimony, Exhibits LMS-1 through LMS-3. 

a. Exhibit LMS-2 shows the average annualized long-term debt as of June 30, 
2008. Explain how Atmos determined the interest rate for the unsecured 
notes shown on line 9 and the US Bancorp debt shown on line 15. Include 
all workpapers, calculations, and supporting documentation utilized to 
determine these interest rates. 

b. Other than the two debt issuances noted in part (a) above, the interest rates 
shown on Exhibit LMS-2 match the interest rates for the corresponding debt 
issuances as of September 30, 2006, as shown in Exhibit LMS-1. Explain 
why it is reasonable to assume for these debt issuances that the interest 
rates as of September 30, 2006 will also be the interest rates as of June 30, 
2008. 

c. Exhibit LMS-3 shows the average annualized short-term debt as of June 
30, 2008. Explain how Atmos determined the balances and interest rates 
shown in this exhibit. Include all workpapers, calculations, and supporting 
documentation utilized to determine the balances and interest rates. 

Response: 

a. The unsecured note on line 9 of Exhibit LMS-2 is a floating rate note, and bears 
an assumed average interest rate of 6.02%, which is tlie budgeted rate for fiscal 
year 2007, assuming a floating rate of 5.75%, 5.75%, 6.00%, and 6.25% for each 
af the consecutive fiscal quarters, respectively (using a 360-day conveiition, and 
weighting each rate by the number of days in tlie quarter). This average rate is 
used as the estimated rate for flully refinancing the note upon maturity in October, 
2007. The US Bancorp note on line 15 of the sanie exhibit actually bears a fixed 
rate of 5.29%, as reflected in LMS-1, The 5.59% rate used is a typographical 
error which, if corrected, does not affect the composite interest rate of 6.10% due 
to tlie relative immateriality of this issuance. Nevertheless, this exhibit and 
similarly affected filing Schedules J-3 (base and test period) have been corrected 
and attached in response to AG DR 1 - 1. 

b. Using the same rate through the term of these notes is reasonable because all of 
these notes, except the floating-rate note mentioned above and the Pulaski note, 
bear fixed rates which will not change through maturity. The Pulaslci note uses 
the Rank of Anierica prime rate which changes annually, Since this note has an 
average priiiciple balance during tlie test year of only $69,23 1 , the current rate 
was used for siniplicity. 

c. The short-term debt balances for each fiscal year are projected for budget 
purposes using the actual daily increase and decrease trends from the prior year. 



More specifically, tlie 2006 actual and projected daily balance changes were used 
as the basis for projecting and budgeting fiscal 2007 daily balances, and that result 
was used to project fiscal year 2008. For each projected fiscal year, adjustments 
were made, spread evenly tlvougli tlie year, to account for budgeted changes in 
overall projected cash flow. Schedules aid work-papers showing this trending 
and resulting budgets & projections are attached. NOTE that these work-papers 
support REVISED Exhibit LMS-3, attached in response to AG DRl-1. 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 35 

Witness: Don Murry 

Data Request: 
Refer to the Direct Testimony of Donald A. Murry (“Murry Testimony”). Provide all 
schedules in electronic format (Excel) with formulas intact. 

Response: 

Please see the attached spreadsheet labeled Case 2006-00464 KPSC DR2-35 
ATT:! . 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 36 

Witness: Don Murry 

Data Request: 
Refer to the Murry Testimony, page 14, and Schedule DAM-5. Provide a schedule 
showing Atmos’s capital structure when all long-term and short-term debt is 
included in the calculation. 

Response: 

Please see filing Schedule J- 1 “Cost of Capital S m a r y ,  Thirteen Month Average as of 
June 30,2008”, attached as a REVISED schedule in response to AG Data Request 1-1, 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 38 

Witness: Don Murry 

Data Request: 
Refer to the Murry Testimony, page 16, and Schedule DAM-8. Provide an update 
to the schedule that also calculates the cost of any short-term debt held by Atmos. 

Response: 

Please refer to REVISED Exhibit LMS-3 as attached to AG 1-1. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 39 

Witness: Don Murry 

Data Request: 
Refer to the Murry Testimony, page 18, lines 1 through 14, pages 19 and 20, and 
Schedules DAM-9, DAM-I 1, and DAM-I 2. 

a. Provide documentation supporting the implied contention that Atmos’s 
relatively weak performance / standing relative to the comparison 
companies is attributable to a lack of performance in its utility gas 
distribution operations. 

b. Value Line company profile discussions are typically put together by a 
single analyst, whereas other financial reporting businesses publish 
average or consensus forecasts obtained from multiple analysts. Provide 
updates to Schedules DAM-9, DAM-I 1, and DAM-I2 using data obtained 
from financial information providers such as Reuters and Zacks. 

Response: 
a. Please refer to Dr. Murry’s testimony page 20, lines 4 through 15 and Schedule 
DAM-I1 showing Atmos’ net income is less than the comparable gas distribution 
utilities. Please refer to the response to AG 37.b. which demonstrates the 
preponderance of Atmos’ operating revenues are from the regulated gas 
distribution business. Also, as reported in the most recent 10-K annual reports, 
Atmos non-regulated operations have higher net income as a percent of revenue 
than its regulated utility operations. Additionally, Atmos’ non-regulated businesses 
perform relatively favorably to the non-regulated businesses of these same 
comparable companies. Therefore, the relatively low common stock returns of 
Atmos almost certainly derive from its regulated gas distribution business. Please 
see the following table. 

Atmos Utility Marketing Pipeline & Storage Non-utility 

Rev. $3,649,851 $2,481,856 $81,857 $1,799 
Net Inc. 53,002 37,757 19,457 545 
Percent 1.45% 1.56% 23.77% 30.30% 

AGL Distribution Retail Energy Energy Investments 

Rev. $1,624 $930 $41 
EBlT 31 0 63 I O  
Percent 19.09% 6.77% 24.39% 



NJ Res. Nat. Gas Distribution Energy Services Retail & Other 

Rev. $1,138,774 
Net Inc. 46,870 
Percent 4.12% 

$2,133,540 $27,568 
28,113 3,536 

1.32% 12.83% 

NICOR Gas Distribution Storage Other Energy Services 

Rev. 
Oper. Inc. 
Percent 

NW Nat. 

Rev. 
Net Inc. 
Percent 

Piedmont 

Rev. 
EBlT 
Percent 

Southwest 

Rev. 
Net Inc. 
Percent 

WGL Hldgs 

Rev. 
Net lnc. 
Percent 

$2,452.3 $398.3 $21 5.9 
123.9 47.5 26.6 
5.05% 1 1.93% 12.32% 

Utility Storage 

$1,000,188 $12,984 
56,653 5,982 
5.66% 46.02% 

Utility 

$1,924,628 
I 30,730 

6.79% 

Natural Gas Construction Services 

$1,727,394 $297,364 
71,473 12,387 

4.14% 4.17% 

Regulated Utility Non-Utility 

$1,637,491 $1,001,596 
84,599 13,765 

5.17% I -38% 

b. The data in the referenced schedules is historical and not forecasted data. 
Therefore, there are no average or consensus forecasts to obtain from Reuters 
or Zacks to update the referenced schedules. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 40 

Witness: Don Murry 

Data Request: 
Atmos has been pursuing a business strategy of growth through acquiring other 
gas distribution and gas pipeline companies over the years. Provide an 
explanation of whether this strategy could affect Atmos’s position relative to the 
comparison companies in Schedules DAM-9, DAM-I 1, and DAM-I 2. 

Response: 
Please see Murry Direct Testimony, page 14, lines 13-19. The level of temporary 
debt increase associated with acquisitions probably influenced Atmos’ cited, 
relative bond and credit ratings. However, Atmos has greater leverage, lower 
common stock equity and higher financial risk, but still lower realized returns on 
common equity than the comparable gas distribution utilities. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 41 

Witness: Don Murry 

Data Request: 
Refer to the Murry Testimony, pages 18 and 19. Is Dr. Murry aware that Atmos’s 
Kentucky Division currently operates under a gas purchasing incentive plan, has 
weather normalized rates and earns the majority of profits from the customer 
charge and not through its gas cost adjustment? Provide a detailed explanation 
of why each of these items would not serve to lower Atmos’s risk. 

Response: 
A gas purchase incentive plan and rate designs that provide stable revenues over 
time do not necessarily decrease the risk to investors because they do not lower 
the anticipated level of returns. For example, weather normalization plans 
decrease the higher revenues and at the same time increase the lower revenues 
expected. As these provisions are common in the gas distribution sector, many 
investors are familiar with their existence. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 42 

Witness: Don Murry 

Data Request: 
Refer to the Murry Testimony, page 32. Explain why an investor would prefer to 
use 52-week high and low stock prices in the Discounted Cash Flow calculations 
rather than more recent data. 

Response: 
Many investors follow research services, such are Reuters and Zack’s, that report 
52-Week market price ranges. Value Line lists annual highs and lows as well. An 
annual range of prices is consistent with the expectations of many investors. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 43 

Witness: Don Murry 

Data Request: 
Refer to the Murry Testimony, Schedules DAM-I 8 through DAM-21. Provide 
updated Schedules using the most current dividends per share and earnings 
figures, as opposed to the 2000-2002 figures, as the base for calculating the 
Growth Rate column. 

Response: 
Please see the attachment labeled Case 2006-00464 KPSC DR2-43 ATTI. 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 44 

Witness: Don Murry 

Data Request: 
Refer to the Murry Testimony, pages 13, 14, and 35. 

a. Provide a detailed explanation of why Dr. Murry selected companies that 
are similar to Atmos as a comparison group, having excluded companies 
that have market capitalizations of less than $1 billion and still argues that a 
small company adjustment is necessary in his Capital Asset Pricing Model 
(“CAPM”) analysis. 

b. Provide updates to Schedules DAM-I8 through DAM-25 in electronic 
format (Excel) including smaller natural gas distribution companies (listed in 
Value Line), Le., those with less than $1 billion. 

Response: 
a. Please refer to Murry Direct Testimony (page 35, line 7 through page 37, line 

21) for an explanation of the CAPM’s bias in its empirical application regarding 
an underestimate of the returns of companies with smaller market 
capitalizations. Please see the documentation provided in response to KPSC 
DR 2-45. The adjustment reported in Schedule DAM-24 is the one 
recommended by I bbotson Associates for the respectively sized companies in 
that schedule. 

b. Please see the attached spreadsheet labeled Case 2006-00464 KPSC DR2- 
44b. 



K 
0 .- 
.I- e 
E 
0 
x 
P 
E 

;5 

W 
cn 
E 

cn 
0 
E 
;5 

cn 
a, w e 
9 a 
-cn 
a, 
K m 
Q 

.- 

Li 
0 

e 
a, 
.Q 
- 

% 
E 
0 



rc 
0 

W 
Fcn 
2:: 
0 
N 

Inc 
I! .o, 
.a, I: 

c zg .- 
L 

a 

r 

Lo 
c? 
r 

co 
Y. 
T- 

d 

05 

co 
N 
T- 

co 

N 
2 



v) 

" _  8 
h 
a, 



K 
0 .- 
.L e 
0 

P 
h 

E 

3 

W 
v) 
0 
E 

8 
e 
8 a 

0) 

-v) a, 
C m 
Q 

.- 

5 
0 

5 e 
a, 

m 
Q 

5 
0 

v) 
a, 
0) e 
9 a 
-v) 
a, 
C m 
Q 

.- 

5 
0 

5 e 
a, 

m 
Q 

5 
0 



cn 
I- 8 
L 

a 

cn 
.- E) 

w" E 



s 
0 
0 

v) 

._. 8 
h 
e! m -c 
v) 

v)-c 
0 .o, 
.a, I >. 

a 
d 

;?; 

WmO"0CDNCO m 
L o ~ L o C D d o 0 C O m  "! 
4 4 4 4 4 4 0 0 4  T- 

CO 
c\! 
r 

U 
8 5  ox? 
N .r n 

0 z m 

U 

0 
a, 
2 

2 
.- 

-1 

a 

8 
e 
$ a 

0) 



> 



UJ n 
w ?  
0 8  

l 8  

Z N  

$ a  
10 

(N 
1 . r  
l o  ' 0  

N 

$ 
-I 

Y 
a, 

f N 

cn 
I 
.- 

-c 

Iz a 
Ll 
d P 
c;l 
ni n 
52 
Q 
Y 

8 
8 

Lo 

N 
: 

a 
0 
(.j m 

d 
6 
0 
% 

a 
C 
W 

P 

cn 
E 
3 

d 

m 2 

z 
w- 
0 
a3 

6 
2 
S 
v )  

I .  



CL 
(3 
0 

0 
T- 

.+-4 

E a 

i 
l 

i s  
I O  
I N  
I 

2 
0 

0 

w 
T- 

I 
j W  
I T -  
I h  I o  
10 
I N  

I T -  

r n  

h 
a, > 

g 
0 

0) 

E z 

I- 
3 cn 



E a 

$ 
R 
Y 

I 
0 

lx 
c3 
e 
3 

a, m m 
R 



z 
Y- 
O 
t- 
t- 

o m m 
Q 







a, 
0, 

a, 
E 
k 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 45 

Witness: Don Murry 

Data Request: 
Refer to the Murry Testimony, pages 36 and 37, including footnote I O ,  and 
Schedules DAM-24 and DAM-25. Provide a copy of the relevant pages from the 
lbbotson Associates’ “Stock, Bonds, Bills, and Inflation: 2006 Yearbook Valuation 
Edition” that discuss the need for, and describe the method of, the small company 
adjustment used by Dr. Murry. 

Response: 
Please refer to the attached document labeled Case 2006-00464 KPSC DR-45 
ATTI Firm Size. 



Chapter 7 
Firm Size and Return 

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. 

~ .- I --- 
Construction of the 5ecile 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 methodol- 
ogy of creating size-based portfolios and has applied this methodology to the entire universe of 
NYSEIAMEXNASDAQ-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 capitalization 
of their eligible equity securities. The companies are then split into 10 equally populated groups, or 
deciles. Eligible companies traded on the American Stock Exchange (AMEX) and the Nasdaq 
National Market (NASDAQ) are then assigned to the appropriate deciles according to their capital- 
ization 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 security 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 miss- 
ing, 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. 

Base security returns are montlzly holding period returns. All distributions are added to the 
month-end prices, and appropriate price adjustments are made to account for stock splits and divi- 
dends. The return on a portfolio for one month is calculated as the weighted average of the returns 
for its individual stocks. Annual portfolio returns are calculated by compounding the monthlty port- 
folio returns, 

Size of the Deciles 

Table 7-1 reveals that the top three deciles of the NYSE/AMEX/NASDAQ account: for most of the 
total market value of its stocks. Nearly two-thirds of the market value is represented by the first 
decile, which currently consists of 169 stocks, while the smallest decile accounts for just over 

I Rolf W. Banz was the first to document this phenomenon. See Banz, Rolf W. “The Relationship Between Returns and 
Market Value of Common Stocks,” jo~mo(ofFi~za~cia~Ec~norrz~cs, VoI. 9, 1981, pp. 3-18. 
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Chapter 7 

one percent of the market vatue. The data in the second column of Table 7-1 are averages across all 
80 years. Of course, the proportion of market value represented by the various deciles varies from 
year to year. 

Columns three and four give recent figures on the nrunber of companies and their market cap- 
itaiization, presenting a snapshor of the structure of the deciles near the end of 2005. 

Table 7-1 
Size-Deck PortfoIios of the NYSElAMEWNASDAQ Size and Composition 
1926 through September 30, 2005 

~~ 

Recent 
Historical Average Recent Decile Market Recent 

Percentage of Number of Capitalization Percentage of 
Decile Total Capitalization Companies (in thousands) Total Capitalization 

1 -largest 63,29% 169 $8,869,801,117 60.92% . .  
2 '13:97% 7 82 2,025,323,685 13.91% 

.)I _-__.----..- .------ 

3 7.57% f 95 1,074,440,763 7.38% 

4 4.74% 206 656,297,080 .. . 4!51% 

7 1.73% 299 31 9,642,175 220% 

3.24% 207 462,329,097 3.11% 5 

6 2.37% 238 . . , .  389,595,517 2.6896 

8 1.28% 352 287,783,718 . . .  1.9846 

- -.-- 

0.99% 693 268,738,291 1.85% ? 
1 0-Smallest 0.81 % 1,746 216,334,858 1.49% _____-_ 
Mid-Cap 3-5 15.55% 608 2,183,?74,940 14.99% 
Low-Cap 6-8 5.39% 889 997,021,410 6.85% 

Source: 0 200603 C R S P  Center for Research in Security Prices. Qraduate School of Business, The University of Chicago. Used 
with permission. All rights reserved, www..crsp.uchicago.edu. 

Historical average percentage of total capitalization shows the average, over the last 80 years, of the decilo market values as a 
percentage of the total NYSEIAMEWNASDAQ calculated each month. Number of companies In deciles, recent market 
capitalbation of deciles, and recent percentage of total capitalization are as of September 30, 2005. 

Micro-Cap 9-10 1.80% 2,439 485,073,149 3.33% 

Table 7-2 gives the current breakpoints that define the composition of the NYSE/AMEX/NASDAQ 
size deciles. The largest company and its market capitalization are presented for each d e c k  Table 
7-3 shows the historical breakpoints for each of the three size groupings presented throughout this 
chapter. Mid-cap stocks are defined here as the aggregate of deciles 3-5, Based on the most recent 
data (Table 7-2), companies within this mid-cap range have market capitalizations a t  OK below 
$7,187,244,000 but greater than $1,728,888,000. Low-cap stocks include deciles 6-8 and currently 
include all companies in the NYSE/AMEX/NASDAQ with market capitalizations at  or below 
$1,728,888,000 but greater than $586,393,000. Micro-cap stocks include deciles 9-10 and include 
cornparries with market capitalizations at or below $586,393,000. The market Capitalization of the 
smallest company inchided in the micro-capitalization group is currently 9; 1,079,000. 

130 SBBl Valuation Edition 2006 Yearbook 
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Table 7-2 
Size-Decile Portfolios of the NYSWAMEWNASDAQ, Largest Company 
and Its Market Capitalization by Decile 
September 30, 2005 

Market Capitalization 
of Largest Company 

Decile (in thousands) Company Nzme 

1 -Largest $367,495,144 General Electric Co. 
2 16,016,450 Entergy Corp. 

3 
4 

7,187,244 Chesapeake Energy Corps 
3,961,425 Ball Corp. 

5 2,519,280 Celenese Corp. 

6 1,728,888 AGCO Corp. 
7 1,280,966 ESCO Technologies Inc. 
8 872,103 West Pharmaceutical Services inc. 
Q 586,393 General Cable Gorp. 
10-Smallest 264,981 4Klds Entertainment Inc. 

Source: Center for Research in Security Prices, University of Chicago. 

----_1_ ____-_I___-_____._I_." 
Presentation sf the Decilie Data 
Summary statistics of annual returns of the 10 deciles over 1926-2005 are presented in Table 7-4. 
Note from this exhibit that both the average return and the total risk, or standard deviation of annual 
returns, tend to increase as one moves from the largest decile to the smallest. Furthermore, the 
serial correlations of returns are near zero for all but the smallest two deciles. Serial correlations and 
their significance will be discussed in detail later in this chapter. 

Graph 7-1 depicts the growth of one dollar invested in each of three NYSEIAMEWNASDAQ 
groups broken down into mid-cap, low-cap, and micro-cap stocks. The index value of the entire 
NYSE/AMEX/NASDAQ is also included. All returns presented are value-weighted based on the mar- 
ket: capitalizations of the deciles contained in each subgroup. The sheer magnitude of the size effect 
in some years is noteworthy. While the largest stocks actually declined 9 percent in 1977, the 
smallest stocks rose more than 20 percent. A more extreme case occurred in the depression-recovery 
year of 1933, when the difference between the first and tenth decile returns was far more 
substantial, with the largest srocks rising 46 percent, and the smallest stocks rising 224 percent. This 
divergence in the performance of small and large company stocks is a common occurrence. 

._--__ - - 
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Table 7-3 
Size-Deciie Portfolios of the NYSE/AMEX/NASDAQ 
Largest and Smallest Company by Size Group 

-- from 1926 to1965 ---- 
Capitalization of Largest Company Capitalization of Smallest Company 

(in thousands) (in thousands) 

Date 
(Sept 30) 

1926 
1927 
1928 
1929 
1930 

Mid-Cap 
3-5 

$61,490 
$65,281 
$81,998 

$1 07,085 
$67,808 

--- 
Low-Cap 

6-8 

$1 4,040 
$14,746 
$1 8,975 
$24,328 
$13,050 

.-~.-.---- 

Micro-Cap 
9-1 0 

l"---l___ 

$4,305 
$4,450 
$5,074 
$5,875 
$3,219 

1931 
1932 
1933 
1934 
1935 

$42,607 
$12,431 
$40,298 
$38,129 
$37,631 

$8.142 
$2.1 70 
$7,210 
$6,669 
$6,519 

$'1,905 
$473 

$1,669 
$1,350 

$1,830 

Mid-Cap L.ow-Cap 

$14,100 $4,325 
$1 5,31 I $4,496 
$19,050 $5,119 
$24,480 $5,915 
$13,068 $3,264 

$8,222 $I ,927 

3-5 6-8 

"- 

$2,196 $477 
$7,280 $1,875 
$6,734 $1,673 
$6,549 $7,383 

Micro-Cap 
9-10 

$43. 
$72 

$1 35 
$126 

$30 

$1 5 
$19 

$1 00 

$68 

. - - ~ -  

$38 

1936 $46,920 $1 1,505 $2,660 $1 'I ,526 $2,668 $98 
1937 $51,750 $13,601 $3,500 $13,635 $3,539 $68 
1938 $36,102 $8,325 $2,125 $8,372 $2,145 $60 
1939 $35,784 $7,367 $1,697 $7,389 $7,800 $75 
1940 $31,050 $7,990 $1,861 $8,007 $1 ,872 $51 

1941 $31,744 $8,3 16 $2,086 $8,336 $2,087 $72 
1942 $26,135 $6,870 $1,779 $6,875 $1,788 $82 
1943 $43,218 $1 1,475 $3,847 $1 I ,480 $3,903 $395 
1944 $46,621 $13,066 $4,800 $13,068 $4,812 $309 
1945 $55,268 $17,325 $6,413 $1 7,575 $6,428 $225 

1946 $79,158 $24,192 $10,013 $24,199 $10,051 $829 
~ - - - -  __ I___--__-I________ 

1947 $57,830 $1 7,735 $6,373 $17,872 $6,380 $747 
1948 $67,238 $19,575 $7,313 $19,651 $7,329 $784 
1948 855,506 $14,549 $5,037 $14,577 $5,108 $379 
1950 $65,881 $18,675 $6,176 $18,750 $6,201 $303 
~l- -_l -_- I I_ . -_  " ___ 
1951 $82,517 $22.750 $7,567 $22,860 $7,598 $668 
1952 $97,936 $25,452 $8,428 $25,532 $8,480 $480 

1954 $1 25,834 $29,645 $8,484 $29,707 $8,488 $463 

1953 $98,595 $25,374 $8,156 $25,395 $8,168 $459 

1955 $170,829 $41,445 $12,353 $41,681 $12,366 $553 

1956 $183,434 $46,805 $13,481 $46,886 $1 3,524 $1 ,I 22 
1957 $192,861 $47,658 $13,844 $48,509 $13,848 $926 
1958 $1 95,083 $46,774 $1 3,789 $46,871 $13,816 $550 
1959 $253,644 $64,221 $19,500 $64,372 $19,548 $1,804 
1960 $246,202 $61,485 $19,344 $61 ,529 $19,385 $831 

1961 $296,261 $79,058 $23,562 $79,422 $23,6 13 $2,455 
1962 $250.433 $58,866 $18,952 $59,143 $18,968 $1,018 
1963 $308,438 $71,846 $23,819 $7 1,971 $23,822 $296 
1964 $344,033 $79,343 $25,594 $79,508 $25,595 $223 
1965 $363,759 $84,479 $28,365 $84,600 $28,375 $250 

-_I__---- .......-..-- ..------ ________ ___ 

----_I_ _ _  ______.___ ~ --____ -_-__ 

Source: Center for Research in Security Prices, University of Chicago. 
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Firm Size and Return 

Table 7-3 (continued} 

Size-Decile Portfolios of the NYSEIAMEWNASDAQ 
Largest and Smallest Company by Size Group 

~ _ - - - _ _ _ - - . - ~ - -  from 1966 to 2005 .-- 
Capitalization of Largest Company Capitalization of Smallest Company 

(in thousands) (in thousands) 

Date Mid-Cap Low Cap Micro-Cap Mid-Cap Low-Cap Micro-Cap 

1966 $399,455 $99,578 $34,884 $99,935 $34,966 $381 
1967 $459,170 $1 17,985 $42,267 $1 18,329 $42,313 $381 
1968 $528,326 $149,261 $60,351 $150,128 $60,397 $592 
1969 $517,452 $144,770 $54,273 $145,684 $54,280 $2,119 
1970 $380,246 $94,025 $29,910 $94,047 $29,916 $822 

1971 $542,517 $145,340 $45,571 $1 45,673 $45,589 $865 
1972 $545,211 $139,647 $40,728 $139,710 $46,757 $1,031 
1973 $424,584 $94,809 $29,601 $95,378 $29,606 $561 

1975 $465,763 $96,954 $28,140 $97,266 $28,144 $540 

1976 $551,071 $116,184 $31,987 $1 7 6,212 $32,002 $564 

1978 $572,967 $159,778 $46,621 $160,524 $46,629 $830 

(Sept 30) 3-5 6-8 9.10 3-5 6-8 9-10 
---I__ __ -___ -- - 

- -- 

1974 $344,013 $75,272 $22,475 $75,853 $22,481 $444 

-- __...I-- - ~ - - ~ ~  

1977 $573,084 $135,804 $39,192 $137,323 $39,254 $513 

I 979 $661,336 $1 7 4 ~ 8 0  $49,a88 $174,517 $49,172 $948 
1980 $754,562 $1 9401 2 $48,67 1 $194,241 $48,953 $549 _--- --I_- .-- -- 
1981 $954,665 $269,028 $71,276 $261,059 $71,289 $I ,446 
1982 $762,028 $205,590 $54,675 $206,536 $54,883 $i ,060 
1983 $1,200,680 $352,698 $103,443 $352,944 $103,530 $2,025 
1984 $1,068,972 $31 4,650 $90,419 $3 15,214 $90,659 $2,093 
1985 $1,432,342 $367,413 $93,810 $368,249 $94,000 $760 

1986 $1,857,621 $444,827 $109,956 $445,648 $1 09,975 $706 
1987 $2,059,143 $467,430 $1 1 2,035 $468,948 $1 12,125 $1,277 
1988 $1,957,926 $420,257 $94,268 $421,340 $94,302 $696 
1989 $2,147,608 $480,975 $100,285 $483,623 $100,384 $96 
1990 $2,164,185 $472,003 $93,627 $474,065 $93,750 $1 32 

--. --- 

-- 
1991 
1992 
1993 
1994 
1995 

1996 

1998 
1999 
2000 

1997 

-_I_. 

$2,129,863 
$2,428,671 
$2,711,068 
$2,497,073 
$2,793,761 

53,150,685 
$3,511,132 
$4,216,707 
$4,251,741 
$4,143,902 

---- 

-.-- 
$457,958 
$500,346 
$608,520 
$601,552 
$653,178 

$763,377 
$818,299 
$934,264 
$875,309 
$840,000 

--_- 

$87,586 
$1 03,352 
$1 37,945 
$1 48,435 
$158,011 

$1 95,l 88 
$230,472 
$253,329 
$21 8,336 
$192,598 

--.__ 

~- 
$458,853 
$501,050 
$608,825 
$602,552 
$654,019 

$763,812 
$82 1,028 
$936,727 
$875,582 
$840,730 

---I---- 

$87,733 
$103500 
$1 37,987 
$1 49,532 
$158,063 

$1 95,326 
$230,554 
$253,336 
$218,368 
$1 92,721 

$278 
$510 
$602 
$598 

$89 

$1,043 
$480 

$1 $7 1, 
$1,502 
$1,462 

-I___ 

- .----- 
2001 $5,252,063 $1 ,I 14,792 $269,275 $1,115,200 $270,391 $443 
2002 $5,012,705 $1,143,845 $314,042 $1 144,452 $31 4,174 $501 
2003 $4,794,027 $1,166,799 $330,608 $1,167,040 $330,797 $332 
2004 $6,247,953 $1,607,854 $505,437 $1,607,931 $506,4 10 $1,393 
2005 $7,187,244 $1,728,888 $586,393 $1 I 729,364 $587,243 $1,079 

Source: Center for Research in Security Prices, University of Chicago 
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I 

- ~ -  --- _----. 
Table 7-4 
Size-Decile Portfolios of the NYSEIAMEWNASDAQ, Summary Statistics of Annual Returns 

Geometric Arithmetic Standard Serial 
Decile Mean Mean Deviation Correlation 

1926-2005 
_-.....-...---.I_ ----.- 

---.... ___,._l_.l__l_. -.-. 
1 -Largest 9.5 11.3 19.17 0.09 

3 11.3 13.8 23.66 -0.02 
4 11.3 14.3 25.94 -0.02 
5 11.6 14.9 26.78 -0.02 

7 11.6 15.6 29.99 0.01 

2 '10.9 13.2 21,86 0.03 

6 11.8 15.3 27.84 0.04 

8 11.8 16.6 33.47 0.04 
9 12.0 17.5 36.55 0.05 
10-Smallest 14.0 2'1.6 45,44 0.15 _I_--. ----..-- 
Mid-Cap, 3-5 11.4 7 4.2 24.74 -0.02 
Low-Cap, 6-8 11.7 15.7 29.52 0.03 
Micro-Cap, 9-10 12.7 18.8 39.16 0.08 

NYSVAMEWNASDAQ 
Total Value-Weighted Index 10.1 12.0 20.21 0.03 

Source: Center for Research in Security Prices, University of Chicago. 

-__ -_._ -._ -. .- 
Aspects of the ~ i r m  Size Efiect 

The firm size phenomenon is remarkable in several ways. First, the greater risk of small stocks does 
not, in the context of the capital asset pricing model (CAPM), fully account for their higher returns 
over the long rerm. In the CAPM only systematic, or beta risk, is rewarded; small company stocks 
have had returns in excess of those implied by their betas, 

Second, the calendar annual return differences between small and large companies are serially 
correlated, This suggests that past annual returns may be of some value in predicting future annual 
returns. Such serial correlation, or autocorrelation, is practically unknown in the market for large 
stocks and in most other equity markets but is evident in the size premia. 

Third, the firm size effect is seasonal. For example, small company stoclrs outperformed large 
company stocks in the month of January in a large majority of the years. Such predictability is sur- 
prising and suspicious in light of modern capital market theory. These three aspects of the firm size 
effect-long-term returns in excess of systematic risk, serial correlation, and seasonaiiry-will be 
analyzed thoroughly in the following sections. 

_.I -- 
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Graph 7-1 
Size-Decile Portfolios of the NYSE/AMEX/NASDAQ: Wealth Indices of Investments in Mid-, Low-, Micro- and 
Total Capitalization Stocks 

Year-end 1925 = $1 .OO 
1925-2006 

, 
1925 1935 1945 1955 1965 1975 1985 1995 2005 

Source: Center for Research in Security Prices, University of' Chicago. Year-end 



Long-Term Returns in Excess of Systematic Risk 
The capital asset pricing model (CAPM) does nos fully account for the higher returns of small com- 
pany stocks. Table 7-5 shows the returns in excess of systematic risk over the past 80 years for each 
decile of the NYSEIAMTWNASDAQ. Recall that the C U M  is expressed as follows: 

k, = t-, -i- (p, xERP) 

Table 7-5 uses the CAI”  to estimate the retilrn in excess of the riskless rate and compares this esti- 
mate to historical performance. According to  the CAPM, the expected return on a secilrity should 
consist of the riskless rate plus an additional return to compensate for the systematic risk of the secu- 
rity. The return in excess of the riskless rate is estimated in die context of the CAPM by multiplying 
the equity risk premium by p (beta). The equity risk premium is the return that compensates investors 
for taking on risk equal to the risk of the market as a whole (systematic risk).2 Beta measures the 
extent to  which a security or portfolio is exposed to systematic risk.3 The beta of each decile indi- 
cates the degree to which the decile’s return moves with that of the overall market. 

A beta greater than one indicates that the security or portfolio has greater systematic risk than 
the market; according to the CAPM equation, investors are compensated for taking on rhis additional 
risk. Yet, Table 7-5 irlustrates that the smaller deciles have had returns that are not fully explained 
by their higher betas. This return in excess of that predicted by CAPM increases as one moves from 
the largest companies in decile 1 to the smallest in decile 10. The excess return is especially pro- 
nounced for micro-cap stocks (deciles 9-1 0). This size-related phenomenon has prompted a revision 
to the C U M ,  which includes a size premium. Chapter 4 presents this modified CAPM theory and 
its application in more detail. 

This phenomenon can also be viewed graphically, as depicted in the Graph 7-2. The security 
market line is based on the pure CAPM without adjustment for the size premium. Based on the risk 
(or beta) of a security, the expected return lies on the security market line. However, the actual his- 
toric returns for the smaller deciles of the NYSEIAMEXINASDAQ lie above the line, indicating that 
these deciles have had returns in excess of that which is appropriate for their systematic risk. 

2 The equity risk premium is estimated by the 80-year arithmetic mean Ieturn on large company stocks, 12.30 pcrcent, less 
the 80-year arithmetic mean income-recum component of 20-year government bonds as the historical risldess rate, in chis 
case S.22 percent. (It is appropriate, however, to match the maturity, or duration, of the riskless asset with the investment 
horizon.) See Chapter 5 for more detail on equity risk premium estimation. 

30-day U.S. Treasury bill total returns versus the SBCP 500 total reruns in excess of the 30-day U.S. Treasury bill, 
January 1926-December ZOOS. See Chapter 6 for more detail on beta estimation. 

3 Historical betas were calculated using a simpk regression of the monthly portfolio (decile) total returns in excess of the 



C_p.-"-.- 

Table 7-6 
Long-Term Returns in Excess of CAPM Estimation for Decile Portfolios of the NYSE/AMEX/NASDAQ 
'I 926-2005 

Realized Estimated Size Premlum 
Arithmetic Return in Return in (Return in 

Mean Excess of Excess of Excess of 
Beta* Return Riskkss Rate** Riskless Ratet CAPM) - Deci'e __-_- 

1 -Largest 0.91 11 29% 6.07% 6.45% -0.37% 
2 1.04 13.22% 8.00% 7.331 0.67% 
3 1.10 13,84% 8.62% 7.77% 0.85% 
4 1 . I3  14 31% 9.09% 7 98% 1.10% 
5 1."16 14.91% 9.69% 8.20% 1.49% 
6 1.18 15.33% 10.11% 8.38% 1,73% 
7 1.23 15.62% 10.40% a:73% 1.67% 
8 1.28 16.60% 11.38% 9.05% 2.33% 
9 I .34 17.48% 12.26% 9.50% 2.76% 

6.36% f 0-Smallest 1.41 21 59% 16.37% 

Low-Cap, 6-8 1.22 15,66% 10 44% 8.63% 1.8'1 % 

__..._____.. --...-.....-- I 

- 10.01 % 
. ~ . ~ I _  -_I__ -_. 

Mid-Cap, 3-5 1.12 14.15% 8.94% 7.91 % 1.02% 

Micro-Cap, 9-10 1.36 18.77% 13.55% 9.61 % 3.95 

%etas are estimated from monthly portfolio total returns in excess of the 30-day US. Treasury bill total return versus the S&P 
500 total returns in excess of the 30-day US. Treasury bill, January 1926-December 2005. 

*"Historical risltiess rate is measured by the 80-year arithmetic mean income return component of 20-year government bonds 
(5.22 percent). 

tcalculated in the context of the CAPM by multiplying the equity risk premium by beta. The equity risk premlum is estimated by 
the arithmetic mean total return of the S&P 500 (I 2.30 percent) minus the arithmetic mean income return component of 20-year 
government bonds (5.22 percent) from '1926-2005. 

~ ~ 

Graph 7-2 
Security Market Line versus Size-Decile Portfolios of the  NYSE/AMEWNASDAQ 
1926-2005 
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Chapter 7 

i 

Further Analysis of the 10th Decile 
The size premia presented thus far do a great deal to explain the return due solely to size in publicly 
traded companies. However, by splitting the 10th decile into two size groupings we can get a closer 
look at the smaIlest companies. This magnification of the smallest companies will demonstrate 
whether the company size to size premia relationship continues to hoid true. 

As previously discussed, the method for determining the size groupings for size premia analysis 
was to take the stocks traded on the NYSE and break them up into 10 deciles, after which stocks 
traded on the AMEX and NASDAQ were allocated into the same size groupings. This same method- 
ology was used to split the 10th decile into two parts: 10a and lob,  with 10b being the smaller of 
the two. This is equivalent to breaking the stocks down into 20 size groupings, with portfolios 19 
and 20 representing 20a and 10b. 

Table 7-7 shows that the pattern continues; as companies get smaller their size premium increas- 
es. There is a noticeable increase in size premium from 10a to IOb, which can also be demonstrated 
visually in Graph 7-3. This can be useful in valuing companies that are extremely small. Table 7-6 
presents the size, composition, and breakpoints of deciles 10a and lob. First, the recent number of 
companies and total decile market capitalization are presented. Then the largest company and its 
market capitalization are presented. 

Breaking the smallest decile down lowers the significance of the results compared to results for 
the 10th decile taken as a whole, however. The same holds true for comparing the 10th decile with 
the Micro-Cap aggregation of the 9th and 10th deciles. The more stocks included in a sample the 
more significance can be placed on the resulrs. While this is not as much of a factor with the recent 
years of data, these size premia are constructed with data back to 1926. By breaking the 10th decile 
down into smaller components we have cut the number of stocks included in each grouping. The 
change over time of the number of stocks included in the 10th decile for the NYSE/AMEX/NASDAQ 
is presented in Table 7-8. With fewer stocks included in the analysis early on, there is a strong pos- 
sibility that just a few stocks can dominate the returns for those early years. 

While the number of companies included in the 10th decile for the early years of our analysis 
is low, it is not too low to still draw meaningful results even when broken down into subdivisions 
10a and lob. All things considered, size premia developed for deciles loa and 10b are significant and 
can be used in cost of  capital analysis. These size premia should greatly enhance the development of 
cost of capital analysis fat very small companies. 

_ I ~  

Table 7-6 
Size-Dede Portfolios 10a and lob of the NYSUAMEWNASDAQ, 
Largest Company and Its Market Capitalization 
September 30, 2005 

_I__.-- .--...._. 
Recent Decile Market Capitalization 

Recent Number Market Capitalization of Largest Company Company 
Deciie of Companies (in thousands) (in thousands) Name 

1 Oa 483 $1 08,194,821 
10b 1,279 $1 02,f57,012 

Note: These numbers may no1 aggregate to equal decile 10 figures. 
Source: Center for Research in Security Prices, University of Chicago. 

$264,981 4Kids Entertaint lnc. 
$169,195 Quaker Chemical Corp. 
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Table 7-7 
tong-Term Returns in Excess of CAPM Estimation for Deciie Portfolios of the 
NYSElAMEWNASDAQ, with 10th Decile Split 
1926-2005 --...._-- --.-- - 

Realized Estimated Size Premium 
Arithmetic Return in Return in (Return in 

Mean Excess of Excess of Excess of 
Beta* Return Riskless Rate** Riskless Rate? CAPM) 

1 -Largest 0.91 11.29% 6.07% 6.45% -0.37 % 
1.04 13 22% 8 00% 7.33% 0.67% 
1.10 13.84% 8 62% 7.77% 0.85% 
1.)3 1431% 9.09% 7.98% 1.10% 

5 1 .I6 14.91 % 9 69% 8.20% 1.49% 
6 1.18 16.33% 10,11% 8.38% 1.73% 

____--".__-l-.ll.-l- ~ _ - . - . .  

8.73% 1.67% 
2.33% 

9 1.34 17.48% 12.26% 9.50% 2.76% 

1.39 24.87% 19.65% 9.82% 9.83% 
1.02% 

. ,  
10.40% 7 1.23 15.62% . , .  

8 1.28 16.60% . .  1 1.38% 9.05" .. . 

1 Oa 1.43 19.7f% t 4.49% 10.10% 4*39.% 
Iob-smaliest 

Mid,,Cap, 3-5 1.12 14.T5K . .  8.94% 7+1% . ,  

10.44% . 8.63% . . . .  1.81% Low-Cap, 6-8 1.22 15.66% . . .  , 

Micro-Cap, 9-10 1.36 18.77% ,13.55% 9.61 % 3.95% 

_I____----- .--- 

'Betas are estimated from monthly portfolio total returns in excess of the 30-day US. Treasury bill total return versus the S&P 
500 total returns in excess of the 30-day [JS.  Treasury bill, January 1926-December 2005 I 

'"Historical riskless rate is measured by the 80-year arithmetic mean income return component of 20-year government bonds 
(5.22 percent). 

*Calculated in the context of the CAPM by multiplying the equity risk premium by beta. The equiw risk premium is estimated by 
the arithmetic mean total return of the S&P 500 (12.30 percent) minus the arithmetic mean income return component of 20-year 
government bonds (5.22 percent) from 1926-2005. 

\ 

- --. l_"-.___-___. 

Graph 7-3 
Security Market Line versus Size-Decile Portfolios of the NYSWAMEWNASDAQ, with 70th Decile Split 
1926-2005 
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Source: Center for Rosearch in Security Prices, University of Chicago (decile data). Beta 
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-..__.1___11_ .... I_ ____.---..-.. 
Table 7-8 
Historical Number of Companies for NYSElAMEWNASDAQ Decile 10 
_ _  
Sept. Number of Companies ---- 
1926 52* 
1930 72 
1940 75 
1950 100 
1960 109 
1970 865 
1980 685 
1990 1,814 
2000 1,927 
2005 1,746 

'The fewest nrlmber oi companles was 49 In March, 1926 

Source: Center for Research in Security Prices, (Jniversity of Chicago. 

Alternative Methods 05 Calculating the  Size Premia 
The size premia estimation method presented above makes several assumptions with respect to the 
market benchmark and the measurement of beta. The impact of these assumptions can best be exam- 
ined by looking at  some alternatives. In this section we will examine the impact on the size premia 
of using a different market benchmark for estimating the equity risk premia and beta. We will also 
examine the effect on the size premia study of using sum beta or an annual beta.4 

Changing the Market Benchmark 
In the original size premia study, the S&P 500 is used as the marker benchmark in the calculation of 
the realized lzistorical equity risk premium and of each size group's beta. The NYSE total value- 
weighted index is a common alternative market benchmark used to calculate beta. Table 7-9 uses this 
market benchmark in the calculation of beta. In order to isolate the size effect, we require an equity 
risk premium based on a large company stock benchmark. The NYSE deciles 1-2 large company 
index offers a mutually exclusive set of porrfolios for the analysis of the smaller company groups: 
mid-cap deciles 3-5, low-cap deciles 6-8, and micro-cap deciles 9-10. The size premia analyses using 
these benchmarks are summarized in Table 7-9 and depicted graphically in Graph 7-4. 

For the entire period anaIyzed, 1926-2005, the betas obtained using the NYSE total value- 
weighted index are higher than those obtained using the S&P 500, Since smaller companies had 
higher betas using the NYSE benchmark, one would expect the size premia to shrink. However, as 
was illustrated in Chapter 5 ,  the equity risk premium calculated using the NYSE deciles 1-2 bench- 
mark results in a value of 6.33, as opposed to 7.08 when using the S&P 500. The effect of the 
higher betas and lower equity risk premium cancel each other out, and the resulting size premia in 
Tabie 7-9 are slightly higher than those resulting from the original study. 

4 Sum beta i s  the method of beta estimation described in Chapter 6 that was developed to better account for the lagged 
reaction of small stocks to market movements. The sum beta methodology was developed for the same reason that the 
size premia were developed; small company betas were roo small ro account for all of their excess returns. 
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Table 7-9 
Long-Term Returns in Excess of CAPM Estimation for Declle Portfollos of the 
NYSE/AMEX/NASDAQ, with NYSE Market Benchmarks 
1926-2005 
_ _ l l l _ _ _ _ ~ I  -...---I -" I___-__- 

Realized Estlmated Size Premium 
Arithmetic Return in Return in (Return In 

Mean Excess of Excess of Excess of 
Return Riskless Rate** Riskless Rate+ CAPM) Decile Beta* 

1 -Largest 0.94 I 1  -29% 6.07% 5.98% 0.10% 
2 1.09 13.22% 8.00% 6.91% 1.09% 
3 1.16 I 3.84% 8.62% 7.32% 1.30% 
4 1.20 14.31% 9.09% 7.57% 1.52% 

1.23 14.91% 9.69% 7.77% 1.92% 5 

6 '1.26 15.33% 10.1'1% 7.98% 2.14% 
7 1.32 15.62% 10.40% 8.34% 2.06% 
a 1.37 16.60% '1 '1.38% 8.68% 2.70% 
9 1.44 17.48% '1 2.26% 9.11% 3.15% 
IO-Smallest 1.52 21 "59% 16.37% 9.63% 6.74% 

14.15% 8.94% 7.47% 1.46% 

.---- -.-.---.--- I__._-- 

....-____ 

.--.. I_- 

Mid-Cap, 3-5 1.18 . .  . 

Low-Cap, 6.8 1 30 7 5.66% 10.44% 8,23% 2.21% 
Micro-Cap, 9-'10 1.46 18.77% 13.55% 9.22% 4.3i% 

"Betas are estimated from monthly portfolio total, returns in excess of the 30-day US. Treasury bill total return versus the NYSE 
total capitalization-weighted index total returns in excess of the 30-day US. Treasury bill, January 1926-December 2005. 

**Historical riskless rate Is measured by the 80-year arithmegc mean income return component of 20-year government bonds 
(5.22 percent). 

TCalculated in the context of the CAPM by multiplying the eqiilty risk premium by'beta., The e,quity risk premium Is estimated by 
the arithmetic mean total return of the NYSE deciles 1-2 (1 7 $55 percent) minus ,he anthmetic mean tncoms return component 
of 20-year government bonds (5.22 percent) from 1926-2005. 

..~.__..._.._ I_- ~ - -  -- -.- 
Graph 7-4 
Security Market Line versus Size-Decile Portfolios of the NYSE/AMEWNASDAQ with NYSE Market Benchmarks 
1926-2006 

0,o 0.2 0.4 0.6 0.8 1 .o 1.2 1.4 1 *6 
Beta Source: Center for Research in Security Prices, University of Chicago (deone data}. 

. - - ~  _____..*__--.- -.-- --- 
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Measuring Beta with Sum Beta 
The sum beta method attempts to  provide a better measure of beta for small stocks by taking into 
account their lagged price reaction to movements in the market. [See Chapter 6.1 Table 7-10 shows 
that using this method of beta estimation resulrs in larger betas for the smaller size deciles of the 
NYSEIAMEWNASDAQ whiie those of the larger size deciles remain relatively stable. From these 
results, it appears that the sum beta inethod corrects far possible errors that are made when esti- 
mating small company betas without adjusting for the lagged price reaction of small stocks. However, 
the sum beta, when applied to  the CAPM, still does not account for all of the returns in excess of the 
risltless rate historically found for small stocks. Table 7-10 demonstrates that a size premium is still 
necessary to estimate the expected returns using sum beta in conjunction with the CAPM, though the 
premium is smaller than that needed when using the typical calculation of beta. 

Graph 7-5 compares the 10 deciles of the NYSEIAMEXINASDAQ to the security market line. 
There are two sets of decile portfolios-one set is plotted using the single variable regression method 
of calculating beta, as in Graph 7-2, and the second ser uses the sum beta method. The portfolios 
plotted using sum beta more closely resemble the security market line. Again, this demonstrates that 
the sum beta method results in the desired effect: a higher estimate of returns for small companies. 
Yet the smaller portfolios still lie above the security market line, indicating that an additional pre- 
mium may be required. 

-- -._--...-.I -.--___--..-- _-__.- 
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Table 7-1 0 
Long-Term Returns in Excess of CAPM for Decife Portfolios of the NYSWAMEWNASDAQ, with Sum Beta 
1926-2005 

Realized Estimated Size Premium 
Arithmetic Return in Return in (Return in 

Sum Mean Excess of Excess of &cess of 

1 -Largest 0.9 1 11,2946 6,07% 6.45% -0.38% 
Decile Beta* Return Riskless Rate** Riskless Rate? CAPM) --__. - ..l..ll___-__--."__-__I ______-.-- 

6 
7 
8 
9 
I 0-Smallest 

1.06 
1.13 
1.20 
1.24 

1.30 
1.38 
1.48 
1.55 
1.71 

13.22% 8.00% 7.50% 0.51 % 
13.84% 8,629'0 8.00% 0.62% 
14.31 % 9.09% 8.49% 0.60% 
14.91 % 9.69% 8.77% 0.92% 

15.33% 10.11% 9.24% 0.87% 
15.62% 10.40% 9.76% 0.64% 

___^-. _ I _ ~ .  

. . _  , 
16.!0% 11.38% 10.50% 0.88% 
17.48% 12.26% '1 I .OO% 1.26% 
21 39% 16.i7% 12.12% 4.26% -- -*.---- l-l__l__. 

Mid-Cap, 3-5 1.17 14.15% 0.94% 8.28% 0.65% 
Low-Cap, 6-8 1.36 15.66% 10.44% 9.66% 0.78% 
Micro-Cap, 9-10 1 60 18.77% 13.55% 11.31% 2.24% 

'Betas are estimated from monthly portfolio total returns in excess of the 30-day US. Trsastiry bill tntai return versus the SBP 
500 index total returns in excess of the 30-day US. Treasury bili, January 1926December 2005. 

*'Historical riskless rate is measured by the 80-year arithmetic mean income return component of 20-yesr government bonffs 
(5.22 percent). 

?Calculated in the context of the CAPM by multiplying the equity risk premium by beta. The equity risk premikim is estimated by 
the arithmetic mean total return of the SLP 500 (12.30 percent) minus the arithmetic mean income return component of 20-year 
government bonds (5.22 percent) from 1926--2005. 

Graph 7-5 
Security Market Line versus Size-Decile Portfolios of the NYSE/AMEWNASDAQ, Sum Beta (with Lag) 
versus Unadjusted Beta (withotit Lag) 
1926-2005 

25 

20 

5 

C 

0.0 0.2 0.4 0.6 08 1.0 1"2 1,4 1.6 

Beta 
. . . - ~ -  XII-. 

lbbotson Associates 143 



Annual Data versus Monthly Data 
Another potential way to correct for the low beta estimates of small company stocks is ro calculate 
the long-term beta with annual data instead of monthly data. Using annual data may eliminate the 
infrequent trading argument because of the long period of time covered. However, Table 7-11 and 
Graph 7-6 illustrate that the size premium is still present when estimating beta with annual dam. 

l_l___ -...--.. -_--.-.-.--. ."I_..--.----- -- 
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____-_-- ~ "_l_"--- .--..-- 
'Table 7-1 1 
Long-Term Returns in Excess of CAPM Estimation for Decile Port'folios of the 
NYSWAMEWNASDAQ, with Annual Beta 
1926-2005 

-.- _____-~-..- I_..- --.. 
Realized Estimated Size Preniium 

Arithmetic Return in Return in (Return in 
Annual Mean Excess of Excess of Excess of 

Declle Beta* Return Riskless Rate*' Riskless Ratet CAPM) 

2 1.04 13.22% 8.00% 7.36% 0.62% 
3 1.08 13.84% 8.62% 7.68% 0.94% 
4 1.17 14.31% 9.09% 8.27% 0.82% 

1.20 14.91% 9.69% 8.51% 1.19% 5 

6 1.20 15.33% 10.17% 8.51 % 1.60% 

8 1.37 16 60% 11.38% 967% 1.71 % 
9 1.46 17.48% 12.26% 10.31 % 1.95% 
IO-Smallest 1.65 21.59% 16.37% 11 "69% 4.69% 

Mid-Cap, 3-5 1.13 14.15% 8.94% 8.01 % 0.93% 

Low-Cap, 6-8 1.27 15.66% 10.44% 8.08% ,I .46% 
Micro-Cap, 9-1 0 1.51 18.77% 13.55% 10.72% 2.83% 

~ - " . ~ - - - - - - . -  
1 -Largest 0.94 1 I .29% 6.07% 6.65% -0.58% 

--.~I_- " - l . . . , ~ - l l .  -. 

7 1.30 15.62% 10.40% 9.21 % 1.19% 

. .  

Î  __C______.-. 

'Betas are estimated from annual portfolio total returns in excess of the 30-day US. Treasury bill total retum versus the S&P 500 
Index total returns in excess of the 30-day US. Treasury bill, January 1926-December 2005. 

"'l-ilstorlcal riskiess rate is measured by the BO-year arithmetic mean income return component of 20-year government bonds 
(5.22 percent). 

tCaiCLJlated in the context of the CAPM by multiplying the equity risk premium by beta. The equity risk premium is estimated by 
the arithmetic mean total retum of the S&P 500 (12.30 percent) minus the arithmetic mean income return component of 20-year 
government bonds (5.22 percent) from 1926-2005. 

.___ -___ -I -- 
Graph 7-6 
Security Market Line versus Size-Decile PortFolios of the NYSWAMEWNASDAQ Annual Beta versus Monthly Beta 
1926-2005 

0.0 0.2 0.4 0.6 0.8 1 .o 1.2 1.4 '1 .6 1.8 

Beta Source: Center for Research in Security Prices, University of Chicago (decile data). 
~ - . .  _-.-__ -"....----..._I._I 
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Serial Correlation in Small Company Stock Returns 
In five of the last ten years, large-Capitalization stocks have outperformed small-capitalization stocks. 
This recent role reversal has led some to speculate that there is no size premium, but statistical evi- 
dence suggests that periods of underperformance should be expected. 

History tells us that small companies are riskier than large companies. Table 7-4 shows the 
standard deviation (a measure of risk) for each decile of the NYSE/AMEX/NASDAQ. As one moves 
from larger to smaller deciles, the standard deviation of return grows. Investors are compensated for 
taking on this additional risk by the higher returns provided by smali companies. It is important 
to note, however, that the risldreturn profile is over the long term. If small companies did not pro- 
vide higher long-term returns, inm-estors would be more inclined to invest in the less risky stocks of 
large companies. 

The increased risk faced by investors in small stocks is quite real. The long-term expected retum 
for any asset class is quite different than short-term expected returns, and investors in small-capital- 
ization stocks should expect losses and periods of underperformance. Graph 7-7 shows five-year 
rolling period returns of four size groups: large-cap (deciles 1 4 ) ,  mid-cap (deciles 3-5), low-cap 
(deciles 6-8), and micro-cap (deciles 9-10). There have been a number of five-year periods in which 
the Iarge-cap group outperformed some or all of the small-cap groups. 

\ 
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Graph 7-7 
Five-Year Rolling Period Returns for the Size-Decile Portfolios of the NYSE/AMEWNASDAQ 
1926-2005 
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Source: Center for Research in Security Prices, University of Chlcago. 5-Year Period Rolling 

Serial correlation, or first-order autocorrelation, measures the degree to which the return of a given 
series is related from period to period, Serial correlation, like cross-correlation, ranges from positive one 
to negative one. A positive serial correlation can be an indicator of a trend in a return series. A serial 
correlation of positive one indicates that returns from one period have a perfectly positive relationship 
to the returns of the next period; returns are therefore perfectly predictable from one period to the next. 
A negative serial correlation can be an indicator of a cycle in a return series. A serial correlation of 
negative one indicates that returns from one period have a perfectly negative relationship to the next 
period. A serial correlation near zero indicates that returns are random or unpredictable. 

If stock returns have a positive or a negative serial correlation, one can gain some information 
about future performance based on prior period returns. The serial correlation of returns on large- 
capitalization stocks is near zero. [See Table 7-4.1 For the smallest deciles of stocks, the serial 
correlation is near or above 0.1. This observation bears further examination. 



To remove the randomizing effect of the market as a whole, the returns for decile 1 are gea- 
metrically subtracted from the returns for each decile 2 through 10. The result illustrates that these 
series in excess of decile 1 exhibit greater serial correlation than the individual decile series them- 
selves. Table 7-12 presents the serial correlations of the excess returns for: deciles 2 through 10. These 
sexial correlations suggest some predictability of smaller company excess returns; however, caution is 
necessary. The serial correlation of small company excess returns for non-calendar years (February 
through January, etc.) do not always confirm the results shown here for calendar years (January 
through December), Therefore, predicting small company excess returns may not be easy. 

--.--. I_-..- - 
Table "7-1 2 
Size-Deck Portfolios of the NYSEIAMEWNASDAQ, 
Serial Correlation of Annual Returns 
in Excess of Decile 1 Returns 
1926-2005 

Decile 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Ssrial Correlation of 
Annual Returns in Excess 

of Decile 1 Returns 
0.27 
0.31 
0.24 
0.27 
0.35 
0 28 
0.34 
0.32 
0.40 

Source: Center lor Research in Security Prices, University of Chicago. 

The size premia developed in this chapter also remove the randomizing effect of the market as a 
whole and appear to be serially correlated. Graph 7-8 shows the size premia for rolling five-year peri- 
ods for each of the three size groups: mid-cap, low-cap, and micro-cap, (A five-year period is neces- 
sary to calculate the beta for each portfolio, which is then used to calculate the size premia.) There 
are periods in which the size premia are positive and periods in which they are negative. However, 
nane of these periods appears to contiiiue for an extended time. Basing a long-term estimate of the 
size premia on the most recent periods would therefore be inappropriate. 

I 
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Graph 7-8 
Five-Year Rolling Period Size Premia for Decile Portfolios of the NYSEYAMEWNASDAQ 
1926-2005 

1930 1940 1950 1960 1970 1980 1990 2000 2005 

Source: Center for Research in Security Prices, llniversity of Chicago (decile data). 5-Year Period Rolling 

The logic behind using a long history to estimate the size premia is similar to the argument for using 
a long history in estimating the equity risk premium (see Chapter 5). Longer historical periods pro- 
vide more stabIe estimates of the size prepia because unique events are not weighted heavily, and the 
probability of such events occurring is better represented by an avexage that covers a long period of 
time. Graph 7-9 demonstrates the calculation of the size premia using different starting dates. It 
shows the realized size premia for a series of t ine  periods through 2005. In other words, the first 
value on the graph represents the average realized size premium over the period 1926-2005. The next 
value on the graph represents the average realized size premium over the period 1927-2005, and SQ 

on, with rhe last value representing the average over the most recent five years, 2000-200.5. 
Concentrating on the Ieft side of Graph 7-9, one notices that the realized size premia, when meas- 
ured over long periods of time, are relatively stable. The increased volatility of the size premia in 
more recent periods is due to their cyclicai nature. 

I____.- ----._I__̂.-.----.-- ---- 
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Graph 7-9 
Size Premia for Decile Portfolios of the NYSElAMEWNASDAQ Calculated with Different Starting Dates 
7 926-2005 
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Starting Date* 
Source: Center for Research in Securlty Prices. (Jniversiiy of Chicago (deck3 data). 

Through Year-End 2005 

Seasonality 
Unlike the returns on large company stocks, the returns on small company stocks appear to be 
seasonal. The January effect denotes the empirical regularity with which rates of return for small 
stocks have historically been higher in January than in the other months of the year. Small company 
stocks often outperform larger stocks by amounts in January far greater than iu any other month. 

Table 7-13 shows the returns of capitalization deciles 2 through 10 in excess of the return on 
decile 1; the excess returns are segregated into months. For each decile and for each month, the 
exhibit shows both the average excess return and the number of times the excess return was positive. 
These two statistics measure the seasonality of the excess return in different ways-the average excess 
return illustrates the size of the seasonality effect, while the number of positive excess returns shows 
its reliability. 

-.-I-.. _--_- L--- --_-- -- 
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Table 7-13 
Returns in Excess of First Decile, Size-Decile Portfolios of the NYSE/AMEX/NASDAQ 
1926-2005 

Total 
Decile Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec (Jan-Dec) 
2 0.81% 0.52% -0.03?6 -0.33% 0..09% -0.08% -0.05% 0.25% 0.10% -0.25% 0,11% 0.36% 1.56% 

59 50 37 29 41 39 37 42 4.5 36 44 44 
3 1.'15% 0.32% 0.01% -0.12% .-O.iT% -0.11% 0.00% 0.38% -0.02% -0.38% 0.57% 0.32% 2.01% 

59 51 41 30 35 36 40 47 43 34 46 46 

-p-I_---I__I--_r-_-p 

_l.,-___-_-----____l_II__ -~ 
4 1.30% 0.59% -0.07% -0.30% 0.08% -0.06% -0.02% 0.32% 0.12% -0.76% 0.41% 0.48% 2.19% 

-- 28 16 46 -- 56 52 38 34 39 39 37 48 40 
------,-.. -~ 
5 2.19% 0.57% -.0.13% -0.29% -0.18% 0.03% -0.04% 0.35% 0.16% -0.80% 0.38% 0.3'1% 2.67% 

58 48 37 35 36 37 39 45 40 31 46 42 -. .-.- 
6 2.56% 0.56% -0.20% -0 18% 027% -0 13% -0,08% 0.54% 021% -1.24% 0.30% 0.22% 3.01% 

60 51 40 33 38 37 41 45 44 31 42 42 -_..--- ---.___I_-- _ . - ~ -  
7 3.16% 064% -0.20% -0.19% 0.14% -0.27% -005% 0.23% 0.29% -1.04% 0.22% 0.02% 3.02% 

61 52 41 36 34 33 35 40 44 29 42 38 
8 432% 0.73% -0.44% 4.46% 0.45% 4 ~ 0 %  0.11% 0.07% 0.10% -1.04% 0.31% -0.30% 3.77% 

60 47 36 33 32 36 37 37 41 32 37 35 
9 5 79% 0.98% -0.25% -0.31% 0.28% -0.35% 0.04% 0.13% -0.03% -1.26% 0.19% -1.05% 4.40% 

.- 63 44 40 32 33 33 36 40 38 30 34 33 -.-..- -. ---..----. 
IO 9.13% 1.01% -Os8O3'0 0.03% 0.51% 4.64% 0.56% -0.10% 0.68% -1.4'1% -0.34% -1.69% 7.80% 

72 41 34 36 35 32 37 30 42 28 30 28 

First row: average excess return In percent. 
Second row: number of times excess return was positive (in 80 years). 
Source: Center for Research in Security Prices, University of Chicago. 

Virtually all of the small stock effect occurs in January, as the excess outcomes for small company 
stocks are mostly negative in the other months of the year, Excess returns in January relate to size in 
a precisely rank-ordered fashion, and the January effect seems to pervade all size groups. Yet, simply 
demonstrating that the size premium is largely produced by the January effect does nothing ta refure 
the existence of such a premium. 
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Possible Explanations for the January Effect 
There is no generally accepted explanation of the January effect, One potential explanation is that it 
results from year-end window dressing by portfolio managers. Window dressing is the process of 
dumping money. losing stocks just before year-end so that such stocks are not included in the port- 
folio managers’ annual reports. 

Another explanation of the January effect is that it results from tax-loss selling at year-end, 
whereby money-losing stocks are sold at  the end of the year for tax purposes. They are then repur- 
chased in the market in January. Investors who have earned a capital loss on a security may be 
motivated to sell their shares shortly before the end of December in order to realize the capital loss 
for income tax purposes. This creates a preponderance of sellers in need of willing buyers at year- 
end. Amid such selling pressure, transactions will generally occur at the bid price, or the price a buyer 
is willing to pay for a particular stock, which is generally Iower than the ask price. Therefore, a pre- 
ponderance of sell orders will register more transactions a t  lower bid prices, which may create some 
temporary downward pressure on the prices of these stocks. They will only appear to recover in 
January, when trading returns to a more balanced mix of buy and sell orders, though rhere may be 
some actual recovery of prices as money generated by tax-loss selling returns to the market, driving 
up demand. 

How does this cause “small” stocks to have higher apparent returns? Stocks that are ulosers” 
will tend to have depressed stock prices. Also, stocks whose prices are quoted a t  the “bid” price will 
teiid to have lower apparent market values than stocks quoted at the “ask” price. These two effects 
may lead to a bias when we use the market value of equity as our measure of “size.” If losing stocks 
have both depressed prices and a tendency to sell at the “bid” at year-end, then they will likely be 
pushed down in the rankings according to  market value. At  the same time, winners will be pushed 
up. Thus, portfolios composed of “small” market value companies will tend to  have more ‘‘losers” 
whose returns in January are distorted by tax-loss selling. 

Tbis argument vanishes if one itses a non-value criterion (such as net sales, total assets, or num- 
ber of employees) to measure “size,” As long as the “size” measure is not based on market value, 
there will be no tendency for firins with depressed stock prices to be ranked lower than other firms 
or for “small” stock portfolios to include a preponderance of “bid” prices a t  year-end. One study 
that corroborates the effect of different size measures is the PricewaterhouseCoopers study.S The 
PricewaterhouseCoopers study focused on different measutes of size and calculated size premia using 
these different measures. The measures of size considered by the study are market value of equity, 
book value of equity, five-year average net income, market value of invested capital, total assets, five- 
year average EBTTDA, sales, and number of employees. This study is updated annually and now sold 
as the Duff & Phelps, L.LC. Risk Premium Report.6 

5 Grabowski, Roger, and David W. King. “New Evidence on Size Effects and Rates of Return,’’ B~isirtess Vahntiorr Review, 

6 For more information on the “Duff & Phelps, L.L.C. Risk Premium Report” see Ibbocson’s Cost of Capital Center at 
September 1996, p. 203. 

httpd/www.ibbotson.com. 
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The Size Phenomena Across Industries 
One question regularly raised concerning the size premium is whether it is relevant for specific indus- 
tries. Ln the past there has been no concrete evidence to  counter the contention that a size effect exists 
for the economy as a whole but may not be relevant to a specific industry. The problem of support- 
ing a size premia for a specific industry has been made difficult by a lack of data for companies in 
individual industries. 

We have attempted to answer this question by performing an industry-specific size effect study. 
The study uses the Center for Research in Security Prices (CRSP) database and the following 
methodology: 

1. Industries are defined a t  the two-digit SIC (Standard Industrial Classification) code level. 
Companies are sorted into industries using the CRSP SIC code classification system. In 
order to be incIuded in the study, an industry must have a minimum of ten companies for 
all periods. Any industry containing less than 30 years of data was not included in 
the study. 

2. On a calendar year-end basis, companies are ranked by market capitalization within each 
industry from largest to smallest. Each industry is split into a “large” and a “small” port- 
folio with an equal number of companies. 

3.  A capitalization-weighted return series is calculated for each “large” and “sma!l” portfolio. 
The excess return for each industry is represented by the “small” portfolio arithmetic return 
Iess the “large” portfolio arithmetic return. 

The results of the study can be found in Table 7-14. Note that a large majority of industries exhibit 
returns where small company stocks outperform large company stocks over extended periods. 

The excess returns presented in this table should not be construed as size premia. Due to 
limited data, we have defined size in rather general terms. In addition, the populatian of companies 
in most industries is very small. Table 7-14 only provides evidence that smaller companies have 
generally outperformed larger companies across industries. The size premium study presented 
earlier in this chapter provides more reliable statistics as they relate to the size premium. In addition, 
measures of industry risk for use in the buildup model are presented in Table 3-S.  
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Table 7-14 
Size Effect within industries 
Summary Statistics and Excess Returns 

(Through Year-end 2005) 
.-.- --. __..._____., _____l_l_l__-- 

_I 

Large Company Group --- 
sic Geometric Arithmetic Standard 
Code Description Years Mean Mean Deviation 

7.87% 11.47% 29.09% 
13 Oil and Gas Extraction 43 11.41% 74.3456 26.13% 
15 Building Construction-General Contractors & Op. Builders 34 12.93% 19.66% 39.85% 
16 Hvy. Construction Other than Bidg. Construction-Contractors 35 7,28% 10.93% 30.54% 

10 Metal Mining 80 

80 10.88% 12.52% 18.98% 
22 Textile Mill Products 80 7.00% 11.87% 32.64% 
20 Food and Kindred Spirits - 
_I_ --_- -.- ___--- --.. 

Apparel & other Finished Products Made from Fabrics & Similar 46 8.01% 12.64% 32.81% 23 
9.62% 12.26% 25 37% 

25 Furniture and Fixtures 36 10.11% 12.469'0 22.37% 
24 Lumber and Waod Products, Except Furniture 43 

26 

27 
28 
29 
30 
31 
32 
33 
34 
35 

-. 

76 10,295'0 13.68% Paper & Allied Products - 
Printing, Publishing and Allied Products 47 10.71% 12.81% 

_I .-.--- 

Chemicals and Allied Products EO 11.78% 
Petroleum Refining & Related industries BO 11.40% 

43 12.74% Leather & Leather Producfs __ 
Stone, Clay, Glass & Concrete Products 77 8.66% 

Fabricated Metal PrOdtJCtS, Except Machinery & Trans. Equip. 80 9.56% 
industrial & Commercial Machinery & Computer Equipment 80 10.68% 

Rubber & Miscellaneous Plastics Products 59 2083% 

-PI_-- 

Primary Metal Industries 80 8.08% 

13.91% 
13.50% 
13.54% 
17,08% 
12.46% 
12.01 % 
12.08% 
14.09% 

-I 

28.09% 
21.05% 
22.45% 
21 -34% 
25.34% 
33.02% - 
31 .SO% 
30.39% 
23.1 0% 
27.66% 

Electrjcal Equipment & Components, Except Computer _,_,). 80 9.86'3'0 !3,58% 28.54% 36 
37 Transportation Equipment 80 10.82% 15.07% 32.08% 
_I_- 

38 
39 Misceilaneous Manufacturing Industries 
40 Railroad Transportation 

Measuring, Analyzing & Controlling Instruments 69 12.04% 14.14% 21.96% 
44 7.88% 11:74% 28.57% 
80 9.65% 12.67% 24.86% 
42 9.78% 13.24% 28.28% 
60 7.26% 11.67% 32.37% 

42 Motor Freight Transportation & Warehousing , 

45 Transport by Air 
48 Communications 
49 Electric, Gas & Sanitary Services 
50 Wholesale Trade-Durable Goods 

8.89% 11.20% 22.08% 43 
80 8.78% 10.89% 21.48% 
60 10.12% i2.34% 22.64% 
38 9.94%-,- 12.89% 24.9'1 % 51 Wholesale Trade-Nondurable Goods , 

53 General Merchandise Stores 80 9.88% 13.09% 26.56% 
_I. 

54 Food Stores 
56 Apparel & Accessory Stores 
57 Home Furniture, Furnlshlngs, and Equipment Stores 

49 11.29% 13.79% 23.37% 
59 14.08% 18.18% 32.15% 
33 12.37% 23.69% 60.37% 
37 10.85% 15.36% ,33.13% 

Miscellaneous Retail 43 12.66% 15.93% 25.94% 
I_. .---. 58 Eating and Drinking Places 

59 
60 
61 
62 
63 
64 
65 
67 
70 

Depository institutions 37 11.64% 13.78% 
Nondepository Credit Institutions 56 12 83% 15.66% 
Security and Cornmod. Brokers, Dealers, Exchanges 33 17.78% 24.55% 

37 10.63% 12.51% 
Insurance Agents, Brokers, and Service 33 14.79% 16,25% 
Real Estate 43 7.34% 11.82% 
Molding & Other Investment Offices 76 10.00% 13.17% 
Hotels, Rooming Houses, Camps, & Other Lodging 36 1003% 15.69% 

lnsuranceC2rriers - ..- 

21.37% 
26.45% 
43.10% 
20.39% 
18.2'1 % 
30.63% 
25.21 % 
35.13% 

"P 

8.73% 13.40% 30.78% 

Motion Pictures 55 12.11% 16.67% 33.13% 
Amusement and Recreation Services 33 12.44% 16.16% 27.50% 

34 13.77% 18.92% 35.76% 

---. 36 Persona' ~ e ~ c e s  __._^_____.____I " ~ "  

Business Services 43 10,200/0 is.ai% 32.56% 
72 
73 
78 
79 
80 Wealth Services 
Source: Center for Research in Security Prices, llniversily of Chicago. 
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%bk 7-1 4 (continued) 

Size Effect within Industries 
Summary Statistics and Excess Returns I 

(Through Year-end 2005) 
-.-.....---.- -. 

~ _ _ _ - - . . - I -  -I_.-.- 

Small Company Group ---. 
SIC Geometric Arithmetic Standard Excess 
Code Description Mean Mean Deviation Return 

10 Metal Mining 8 31?6 1630% 46.05% 4 83% 
13 Oil and Gas Extraction 1287% 21.07% 46.60% 6 73% 
15 Building Construction-General Contractors & Op, Builders 664% 15.87% 4337% -3.79% 
16 Hvy. Construction Other than Bidg. Construction-Contractors 18 58% 2337% 37.33% 12 65% 

12.36% 15.95% 30.16% 3,44% 20 Food and Kindred Spirits 
22 Textile Mill Products 977% 1535?6 34.60% 3.49% 
23 Apparel & other Finished Products Made from Fabrics & Similar 5.72% 11 52% 37.95% -1 I 12% 
24 Lumber and Wood Products, Except Furniture 11 02% 21 19% 5351% 8.93% 
25 Furniture and Fixtures 9,12% 13.29% 29.62% 0.83% 

14.21% 19.79% 42.06% 6.12% 26 Paper & Allied Products __ 
27 Printing, Publishing and Allied Products 16.30% 19,15% 24.91% 634% 
28 Chemicals and Allied Products 1338% 18.87% 39.59% 4.95% 
29 Petroleum Refining & Related Industries 73.21% 17.68% 31.92% 4.18% 
30 Rubber & Mlsceilaneous Plastics Products 12.60% 17.05% 32.93% 3 52% 

11.75% 16,79% 34.22% -0.29% 31 Leather & Leather Products 
32 Stone, Clay, Glass & Concrete Products 9.71% 1454% 3316% 208% 
33 Primary Metal industnes 13.01% 18.76% 38.48% 6.75% 
34 Fabricated Metal Products, Except Machinery &Trans. Equip. 11 77% 17 41 % 37.42% 5 33% 

12.20% 17.59% 3560% 3.50% 
36 Electrical Equipment & Components, Except Computer 12.01% 2002% 45.90% 644% 
37 Transportation Equipment 12.04% 1832% 38.3196 3.25% 
38 Measuring, Analyzing & Controlling Instruments 1325% 18.19% 3501% 405% 
39 Miscellaneous Manufacturing Industries 8.07% 12.56% 31,90% 0.82% 

8.46% 1482% 36.36% 2.15% 40 Railroad Transportation 
42 Motor Freight Transportation & Warehousing 7.21% 13.19% 38.93% -0.04% 
46 Transport by Air 8.71% 17.13% 48.27% 546% 
4a Communications 17.30% 25.50% 46.1 8% 14.30% 
49 Electric, Gas & Sanitary Services 10.34% 13.96% 29.63% 3.08% 

51 Wholesale Trade-Nondurable Goods 8.64% 12.33% 28.69% -0.66% 
53 General Merchandise Stores 9.37% 1684% 43.14% 3.75% 

56 Apparel & Accessory Stores 11.87% 18.02% 38.93% -0.16% 
Home Furniture, Furnishings, and Equipme?t Stores 1582% 2633% 51.19% 2.64% 57 
Eating and Drinking Places 2.03% 7.97% 36.84% -7.39% 58 

59 MlsceiianeorJs Retall 12.11% 1766% 36.52% 174% 
60 Depository lnstitqtlons 1533% li.99% 25.10% 421% 
61 13.52% 1744% 29.94% 1.78% 

14.58% 21.59% 42.10% -2.962 
63 insurance Carriers 1339% 16252 24.02% 3.76% 
64 Insurance Agents, Brokers, and Service 11.82%‘ 19.26% 43.80% 3.01% 
65 Real Estate 6 72% 11.65% 34.85% -0.16% 
67 Holding & Other investment Offices 11,19% 15,46% 31 15% 228% 

6.42% 12.53% 37.23% -3.16% 
Personal Services 18.06% 9% 32.80% 9.09% 72 

73 Business Services 13.95% 2368% 59.91% 8.67% 
78 Motion Pictures 6.18% 14.05% 45 60% -2.62% 
79 Amusement and Recreation Services 11.18% 15.10% 31.68% -1.07% 
80 Health Services 15.59% 22.05% 4075% 3 13% 
Source: Center for Research in Secunty Prices, University of Chlcago 

.- --- p_--__I?--- 

-I - 
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35 Industrial & Commercial Machinery & Computer Equipment - 

_” - -. -- --.. 

50 Wholesale Trade-Durable Goods I__ 
i 1.01% i6.2mL36.3a% 3.92% 

54 Food Stores . 10.00% 13.82% 29 54% 0.03% 

- -- 

-- 

-.-.”.. 62 Security and Commod. Brokers, Dealers, Exchanges __ 

- 70 Hotels, Rooming Houseeamps, & Other Lodging _-. 

I- ~---. .-- ~- 
--I 
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Other Criticisms of the Size Premium 

Bid/Ask Spread 
All stocks have a bidlask spread that represents the differential between the highest price a prospec- 
tive buyer is prepared to  pay (bid) and the lowest price a seller is willing to accept (ask). Market 
makers in a particular security make their money off of this spread. The spread is a form of transac- 
tion cost and is a function of the liquidity of a particular security; the greater the liquidity, the lower 
the bid/ask spread. In genera1, larger companies have more trading activity and therefore have greater 
liquidity and a lower hid/ask spread. 

Some argue that the existence of such a spread adds a bias to all stock returns but particularly 
so to portfolios comprised of less liquid (generally smaller) companies that have higher bid/ask 
spreads. The bias arises because the movement from a bid price to an ask price creates a measured rate 
of return that is higher in absolute value than a mavement from one ask price to another ask price. 
Since trades occur randomly at either the bid or the ask price, some bias may slip into the measured 
returns. This bias can be especially pronounced if one is measuring rates of rerurn on a daily basis. 
Most studies (e.g., Ibbotson Associates and PricewaterhouseCoopers) calculate returns at the portfolio 
level on a monthly basis and then compound the portfolio returns for each of rhe 12 months of the year 
to obtain an annual rate of return. 

The “bidlask bias” is a valid concern that deserves some consideration. Most studies of the 
small stock effect use the Center for Research in Security Prices (CRSP) database to  measure rates of 
return. CRSP generally uses the closing price, which will be either a “hid” or an “ask,” to measure 
the rates of return. If there are no trades on a given day, CRSP will use the average of the “bid” and 
“ask” prices. Note that the most illiquid stocks (those with the highest bidlask spreads) will be the 
least likely to trade on a given day. For rhese stocks, CRSP uses the bid/ask average, which auto- 
matically rectifies the “bias” to some extent. 

The “bid/ask bias” has only a trivial impact on the observed size/return relationship. Average 
bid/ask spreads are Iess than four percent of the underlying stock price for all but the very smallest 
portfolios of Spreads of under 4 percent could give rise to biases in measured returns that are 
at most 50 basis points (assuming that annual returns are being compounded from monthly portfo- 
lio results, as in the Ibbotson and PricewaterhouseCoopers studies), yet the sizeheturn relationship is 
manifest even for mid-sized public companies. 

Geometric versus Arithmetic Averages 

It has been suggested that rising geometric averages to formulate discount rates will correct for the 
alleged “bid/ask bias,” This argument is completely spurious. The difference between the geonzetric 
and arithmetic averages has nothing whatsoever to do with the bid/ask bounce. Both measures are 
huiir up from the same underlying monthly return measurements. Geometric averages are always less 
than arithmetic averages as a matter of mathematical law, not as a result of the bid/asIc spread. 
Though using geometric averages produces a Iower discount rate, the lower rate cannot be attributed 
to a correction of the bid/ask spread. 

7 Amihud, Yakov, and Haim h/lendelson, ”Asset Pricing and the Bid-Ask Spread,” Joupnal of Financia/ Economic& 
Vol. 17, 1986, pp. 223-249. 
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Infrequent Trading and Small Stock Betas 
It has been argued that betas for smaller, less frequently traded stocks are mismeasured; in 
particular, they tend to be COO low. If small stock betas were sufficiently high to measure their true 
systematic risk, then the small stock premium might disappear. This possibility has been offered as 
an argument against the use of a small stock premium in calculating discount rates. 

With a little bit of thought, one should come to a very different conclusion. If small stocks 
have high returns because they have high betas, and if methods of measuring betas for smaller com- 
panies produce betas that are too low, then in the context of the CAPM some sort of adjustment is 
necessary in order to produce a discount rate of the right magnitude. A small stock premium is one 
such adjustment. 

The Ibbotson Associates size premia study presented earlier in this chapter demonstrates this 
concept. Beta is calculated for each decile for the entire history back to 1926. These betas are then 
plugged into the capita1 asset pricing model to produce decile costs of equity under CAPM, which are 
then compared to the actual returns that the deciles achieved over this period of history. For all but 
the largest decile, CAPM underestimates the cost of equity. The amount of this underestimation is 
termed the size premium, 

As was noted earlier in this chapter, it is possible to estimate beta with a different regression 
equation to take into account the infrequent trading of sniall-.capitalization stocks. One can accom- 
plish tliis either by using the sum beta technique or by measuring beta with annual data. As seen in 
Tables 7-10 and 7-11, these techniques increase the cost of equity as predicted by CAPM, but fail to 
completely eradicate the size premium. 

Transaction Costs 
It has been argued that, because of high bid/ask spreads and other transaction costs, an investor in 
publicly traded small stocks is nor able to realize returns as high as those we observe in che histori- 
cal record. According to one theory, small stocks earn bigh returns in order to compensate investors 
for high transaction costs. However, in valuing a business, one typically applies to cash flows a dis- 
count: rate that does nor reflect the buyer’s or the seller’s transaction costs. It would be inconsistent 
to also use a discount rate that reflects a rate of return on a “net of transaction cost” basis. 

Delisted Return Bias 
Tyler Shumway published some evidence that the CRSP database omits delisting returns for a large 
number of This creates a potential bias because stocks generally experience negative 
returns upon delisting. Since delisting is concentrated in firms with small market values, this has been 
offered as a partial explanation of the observed size effect. 

Shumway’s data reveded that the possible bias is trivial for all but the very smallest companies, 
yet the historical size effect is stili evident in mid-cap companies. Therefore, this bias would explain 
little of the observed historical relationship. 

PricewaterhouseCoopers revised its methodology to take into account the Shumway evidence. 
Shumway reported that the average delisting rate of rerum for companies for which he could find 

8 Shumway, Tyler. “The Deliscing Bias in CRSP Data,“ /o,/o,/o,/o,/o,/o,/o,/o,/o,/o,/o,/o,/or/ Finance, Vol. 52, 1997, pp” 327-340. 
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data was approximately minus 30 percent. The Pricewaterhousecoopers calculations thus assumed 
a rate of return upon delisting of minus 30 percent for any company for which CRSP lacks delisting 
return data. This adjustment did not greatly affect the results of the 2.5 size portfolios in the 
Pricew~~erho~seCoo~e~s Risk Premia S&dy Even for the very smallest (25th) portfolio, the adjust- 
ment lowered the observed average return by only 22 basis points (less than one percent). For the rest 
of the portfolios, the adjustment was even smaller or non-existent. The 200.5 update to the original 
PricewaterhouseCoopers Study is published as the Dtlff& PheQs, LLC Risk Premiam RePo&. This 
report is available on www.bbotson.com. 

CRSP questions, in iis CRs23 De&sting Retwns Sttlfdy, “whether or not using one replace- 
ment value for ail missing delisting returns associated with poor performance delists is the most 
appropriate solution.” CRSP further implies that using one single replacement value may create more 
bias in the data than would otherwise have existed because of the “significant variation in the aver- 
age delisting returns for individual deiist codes.. .” The “codes” represent groupings of firms that 
were delisted from an exchange for the same reason. 

In the table below borrowed from the study, geometric annual returns of the 10 deciles are 
calculated over the 1926-2000 period in three ways: (1) Without Replacements - calculated with- 
out any substitution of the missing returns, as outlined on page 129 of this chapter, ( 2 )  Treating par- 
tial-month returns as delisting returns; partial-month returns are calculated by using the last daily 
trade price or bid-ask spread for the month in which the security delisted, if no post-delist value can 
be found, and ( 3 )  Using one of the three single-replacement values, based on the assumption “that 
all issues with missing delisting returns lost an additional 30, 55, or 100 percent of their pre-delist 
value afrer leaving the exchange.” 

Table 7-15 
Size-Decile Portfolios of the NYSIYAMEWNASDAQ, Geometric Annual Returns 
With or Without Single-replacement Values 

~ - . - ” - - -  - 

1926-2000 

Wiihout 
Replacements Partial -30% -55% -100% 

1 - Largest 
2 

3 

4 
5 

6 

7 

8 

9 

10 - Smallest 

10.31% 
11.28 

11 58 

17.53 
11.81 
11 82 

11.57 
11.65 
1 I .75 

13.11 

10.31 % 

11.27 
1 1.58 

11.53 
11.81 
11 84 
11.57 

1 I .66 

11.75 
13.11 

10.31 % 

I1 2 7  
‘1 1.58 
11.63 

11.81 
11.83 
11.57 
11.65 

11.74 
13.05 

10.31 % 

11 2 7  

11.58 

1 1.53 

11 .81 

1 I .83 

11 6 6  

11.64 

11.74 
13.00 

10.31 % 
11 2 7  
11.57 

1 I .53 
11 A1 
l l”82 
11.55 

11.63 

11.72 

12.92 

‘The highest difference between the returns calculated using a single-replacement value and KIO 

replacement value is 19 basis points in the case of the smallest decile portfolio (Decile 10: 
13.1 1%-12.92%); hence, single-replacement values have little impact on rhe overall decile 
portfolios. Consequently, the potential upward bias in the size premia-constructed by 
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Firm Size and Return 

applying Ibbotson Associates’ methodology to  CRSP’s NYSE/AMEX/NASDAQ Size-Decile 
Portfolios-is not evident, since the bias of the missing delisting returns (discussed by 
Shumway) does not manifest when decile portfolio remrns are cafculated with and without 
single-replacement value. For more information on delisting returns, visit CRSP’s web site a t  
http://www.crsp .uchicago.edu/. 

Small Stock Returns Are Unpredictable 

Since investors cannot predict when small stock returns will be higher than large stock returns, it has 
been argued that they do not expect higher rates of return for small stocks. ,4s was illuscrated 
earlier in this chapter, even over periods of many years, investors in small stocks do not always earn 
returns that are higher than those of investors in large stocks. By simple definition, one cannot expect 
risky companies to always Outperform less risky companies; otherwise they would not be risky. Over 
the long-term, however, investors do expect small stocks to outperform large stocks. 

The unpredictability of small stock returns has given rise to another argument against the exis- 
tence of a size premium: the argument that markets have changed so that there is no ionger such a 
thing as a size premium. As evidence, one might observe the last 20 years of market data to  see that 
the performance of largecapitalization stocks was basically equal to that of smalbcapitalization 
stocks. In fact, large-capitalization stocks have outperformed small-capitalization stocks in five of the 

While the 20-year returns of small-capitalization stocks currently seem low in comparison to 
large-capitalization stocks, the same relationship has been true in the past. Graph 7-10 shows the 
average excess returns of small stocks versus large stoclcs over historical rolling 20-year t ine periods. 
(Sniall stocks are represented by the CRSP NYSE/AMEX/NASDAQ deciles 9 and 10. The S&P 500 
represents large stocks. The excess return is calculated by subtracting the large stock returns from the 
small ones,) The graph clearly shows that over the most recent 20-year rolling periods, srnall- 
capitalization stocks have not outperformed large-capitalization stocks, 

As was noted earlier in this chapter, one thing that we do know about the size premium is that 
it is cyclical in nature. Most market returns (including those of large- and small-capitalization stocks) 
have no historical pattern; however, this is not true of the size premium. It is not unusual for the size 
premium to follow several years of consistently positive values with several years of consistently neg- 
ative values. Given the cyclical nature of the size premium, it is therefore not surprising that in recent 
years large capitalization stocks have dominated small-capitalization stocks. V e  should actually 
expect periods of small stock underperformance as well as overperformance in the future. 

\ last ten years. 

http://www.crsp
http://uchicago.edu
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Graph 7-10 
Small Stock Average Excess Returns over 20-year Rolling Periods 
1926-2005 

1945 1955 1985 1975 1985 '1 995 2005 

Source: Center for Research in Security Prlces, llniverslty of Chicago (decile data). 20-Year Period Ending 

Conclusion 
Most criticisms of the use of size premia do not address the underlying reason for the existence of 
size premia. Small-capitalization stocks are still considered riskier investments than large company 
stocks. Investors require additional reward, in the form of additional return, to take on the added 
risk of an investment in smalI-capitalization stock. It is unlikely that in the future investors will 
require no compensation for taking on this additional risk. 

The size premium will undoubredly continue to be questioned in some quarters. The goal of this 
section was to review the most common arguments against its existence. Most criticisms presented to 
date, however, have not provided sufficient evidence to disprove the existence of a size premium. 

...--.----.-.- -__I -I 
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Firm Size and Return 

'Table 7-1 6 
Size-Decile Portfolios of the NYSWAMEWNASDAQ 
Year-by-Year Returns 

.__.--______ ._....~--*----"-__.- from 1926 to '1 970 
-I 

Decile 1 Decile 2 Decils 3 Deciie 4 Recile 5 Decile 6 Decile 7 Decile 8 Decile 9 Decile 10 

1927 0.3400 0.2957 0.31 16 0.4134 0.3467 0.2312 0.3025 0.2553 0.3190 0.3126 
1928 0.3889 0.3777 0.3982 0.3736 0.4965 0.2809 0.3530 0.3212 0.3740 0.6974 

1926 0.1438 0.0545 0.0355 0.0085 0.0033 0.0335 -0.0250 -0.0932 -0.0997 -0,0605 

't929 4.1056 -0,0793 -0,2569 -0.31 77 -0.2448 -0,4044 -0.3769 -0.4082 -0.4993 -0.5359 
1930 -0.2422 -0.3747 -0.3465 -0.341 8 -0.3627 -0.3781 -0.3661 -0.4951 -0.4570 -0.4567 
__.--.I --- _._I_̂ ____.-- 
1931 -0.4215 -0.501 1 -0.4600 .-0.4569 -0.4865 -0.5102 -0.4787 -0.4907 -0.4908 -0.501% 

'1933 0.4619 0.7631 1..0107 1.7255 0.9787 1.0886 1.1649 1.5446 1.7262 2.2383 
7934 0.0213 0.0595 0.0889 0.1723 0.0806 0.2123 0.1693 0.2736 0.2290 0.3238 
1936 0.4164 0.5598 0.3638 0.3754 0.6417 0.5448 0.6677 0.6123 0.6583 0.8333 

1936 0.3010 0.3474 0:2813 0.4264 0.4823 0.5009 0.5213 0.4952 0.8323 0.8764 
1937 -0.3182 -0.3703 -0.3801 -0,4412 -0.4801 -0.4791 -0.4908 -0.5284 -0.5182 -0.5546 
1938 0.2505 0.3465 0.3367 0,3472 0,5081 0.4218 0.3556 0.4584 0.2996 0.0956 
1939 0.0473 -0.0279 -0.0482 0.0173 0.0224 0.0554 0.0521 -0.0433 -0.0619 0.1905 
1940 -0.0707 -0.0858 -0.0860 -0,0391 -0.0076 -0,0581 -0.6571 -0.0606 -0.0409 -0.3139 

1941 -0.1079 -0.0714 -0.0581-- -0.1003 -0.1174 -0.1018 -0.0947 -0.0868 -0.1258 -.0,17?2 
1942 0.1310 0.2360 0.2074 0:1961 0.2098 0.2441 0.2936 d.29b3 0.4337 0.7664 

1944 0.1'721 0.251.3 0.2394 0.3300- 0.3995 0.4438 0.3792 6.4980 . .  0.5613 0:7060 
1945 0:2935 0.4846 0.5447 0.6278 0.5429 0.6048 d.6400 0.7047 0.7621 0.9507 

1947 0.0557 0.006i -0.0034 0.0221 0.0260 , .  -0.0289 -0.021 1 -0:0293 -0.0360 -9.0201 
1948 0.0370 0.0009 0.0226 -0.0186 -0.0166 -0.0430 -0.0246 -0.0741 -0.0698 -0.0495 
1949 0:1868 0.2566 0.2652 0.1957 0.1802 0.2349 0.21'95 0.1600 0,1975 .. .... 0.2464 
1950 0.2862 0.2856 0.2636 0.3210 0.3682 ' 0.3398 0.3794 0.4043 0.4029 0.5577 

1951 0.2149 0.2245 0.2176 0,1656 0,1455 0,1373 . 0.1832 0.1528 0.1109 0.0581 
1952 o . i a o  o:I294 0.1220 0.1209 o.id99 &io02 0.0974 . .. . 0;0849 0.0859 0.0172 . .  
1953 0.01 10 0.0177 0.0623 -0,0135 -0.0309 -0.0090, -0:0251 -0.0751 -0.0463 -0.0846 
,1954 6.4844 0,4831 0.5668 0.5122 0,5770 0,5927 0.5736 0.524: 0.6328 .. . .  . Oh388 
1955 0.2833 0.1897 0.1893 0.1875 0.1795 0.2373 O:l790 0.2061 0.2008 6.2648 

1932 -0,1226 -0.0024 -0.0252 -0.1261 -0.1018 0.0398 --0.1734 0.0147 0.0000 0.3946 

-._. -1 

~ - I  _..--- 

1943 0.2361 0.3578 0.3342 0.4018 0.4844 0.4262 0.7259 0.7i64 0.8446 1.42i6 

. . l _ _ _ _ . . . ~ -  ...... I -.- 
1946 -0.0445 -0.0442 -0.0789 -0.1289 -0:0955 -0.0656 . .  . .  . -0.1588 -,0,1470 -0.0950 -0.1882 

- ~ .  _I_-___I_̂ ---.- - 

. ~ " - - -  ---- .- --.- 
1956 0.0789 0.'1138 0,0765 0.0849 0.0845 0.0653 0.0729 0.0532 0.0603 -0.01 60 
1957 -0,0932 -0,0845 -0.1324 -0,1063 -0.1391 -0.1848 -011'712 -6.1809 , . ,. .. . -0.1474 -0.1613 
1958 0.4076 0.4957 0.5439 0.5923 0.5569 0.5674 0.6794 0,,6570 0.7057 0.6988 
1959 0,1236 0.0960 0.1340 0.1545 0.1858 . . ,  . 0:1497 0,2089 0.1748 0.194q 0.1552 
1960 0.0037 0.0551 0.0441 0.0.161 -0.0131 -0.0096 -0.057'1 -0.0463 -0.0372 -0.0824 

1961 0.2633 0.2685 0.291 I 0.3013 0.2808 0.2704 0.3007 0.3448 0.2984 0.3227 
1962 -0.0880 -9.0943 -"0.1192 -0.1276 -0.1652 -0.1795 -0.1647 -0.1528 -0.1661 -0.1420 
1963 0.2244 0.2131 0,1649 6.1716 0.1273 0.1843 0.1745 0.1992 0.1291 0.1101 
1964 0.1596 0.1450 0.1997 0.1612 0.1588 0.1721 0.1592 0.1708 Oil537 be2101 
1965 0.0893 0.1913 0,2456 0,2429 0.3218 0.3801 0.3391 0.3182 0.3195 ' 0.4338 

1967 0.2193 0.2099 0.3179 0.4524 0.5238 0.5275 0.65'19 0.8i77 0.9018 . . .  1,1410 

1969 -0.0584 -0.1297 -0.1 170 4.1674 -0,1804 -6,1852 -0.2458 -0.2473 -0.3167 -0,3291 
1970 0.0231 0.0182 0.0328 -0.6698 -0.0594 -0.0604 -0.0971 -0.161 f -0.1535 -0.1787 

.- 

I, 

1966 -0.1033 -0.0529 -0.05j7 -0,0606 . .  4.0729 -0.0495 -0.0905 -Q.08?2 -0.0583 -0.1021 

1968 0.0753 0.1'657 0 .1~78 0.1829 0,2765 0.3040 0.2671 0.4028 0.3759 0.6128 

Source: Center for Research in Security Prices, University of Chicago. 
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78bIe 7-1 6 (continued) 

Site-Decile Portfolios of the NYSE/AMEWNASDAQ 
Year-by-Year Returns 

from 1971 to 2005 

1971 
1972 
1973 
1974 
I975 
1976 
1977 
1978 
1979 
1980 

- 

Decile 1 
0.1484 
0.221 2 

-0.1 274 
-0.2803 
0.3169 

0 2073 
-0.0884 
0 0637 
0.1 51 9 
0.3275 

-- 

Wecile 2 
0,1328 
0.1278 

-0.2266 
-0.2441 
0.4573 
0.3045 

-0.0367 
0.0229 
0,2871 
0 3442 

--_. 

___- 
Decile 3 
0,201 1 
0.0938 

-0.2278 
-0.2449 
0.5363 

0.381 1 
0 0109 
0.1084 
0.3061 
0.3186 

--- 
Decile 4 
0.2472 
0.0881 

-0.2680 
-0 2834 
0 6168 
0.4008 
0.0376 
0,0974 
0.3516 
0.3043 

Decile 5 
0,1890 
0.0863 

-0,3277 
-0.2167 
0.5966 

0,43fi3 
0.7126 
0.1207 
0 3557 
0 3193 

--- 
Declie 6 
0,2244 
0.0695 

-0.31 77 
-0.2694 
0.5675 

0.4808 
0.7408 
0.1637 
0 4888 
0.3141 

-- 

-- 
Decile 7 
0,201 8 
0.0632 

-0.3730 
5.2552 
0.6326 
0,501 8 
0.1754 
0.1705 
0.4206 
0.3623 

--- 

-- 
Decile 8 
0.1 735 
0 0205 

-0 3532 
-0.2360 
0 6579 

0,5690 
0 2261 
0.1632 
0.4638 
0.3233 

-.-- 
Decile 4 
0.1647 

.-0.0229 
-0.3895 
-0,2704 
0.6634 

0.5101 
0.2022 
0.1 605 
0.4594 
0 3823 

._II_. 

Deck 10 
0. f 853 

-0.0057 
-0.4200 
-0.271 6 

0.7579 

0.551 6 
0.231 0 
0.281 5 

0,3071 

--- 

0,4158 

. . . . ~  -._"- --- 
1981 -0,0833 0,0059 0.0372 0.0403 0:0484 0.0677 -0.0040 0.0055 0.08R2, 0.0856 

1982 0,1964 0.1749 0,2081 0.2566 0,3076 0.2B4; 0.2919 0.2955 0.2608 0.2855 

1983 0.2057, 0,1286. 0.2662 ?.?633 . 0:2628 9.2589 0.2727 0:372l 0.3130 0.3690 
1984. 0.0840 0,0770 0,0253 -0.0458 -0.0269 0.0248 -0.0426 -0.0747 -0.0896 -0.1951 
1985 0.3137 0.3770 0.2910 0.3390 0.3315 0.3097 0.3254 0.3651 0.3077 0.2582 

1986 (X1801 0,18JO 0.1636 0.1741 0,1504 0:0871 0.1250 0.0387 0.0572 0:0040 

1967 . 0,0504. 0.00?6 0:0393 !)01.67 -0.0402 -0,0509 -0.08% -0.0804 -9.3274 -0.1488 
1988 0,1486 0.1982 0.2126 Q:2237 ?:21,36 0,2336 0.2394 0.2854 0.2283 0.2105 

1989 0.3295 0.3005 0,2629 0.2308 0.2423 . '9.2197, "11785 9,1788 0.'1058 0,0550 
1990 -0,0088 .-0.0853 -0.'1015 -0,0675 -0.1409 -0.1849 -0.1532 ,-0.1979 -0.2460 -0.3128 

1991 0.3039 0.3463 0.4140 0:3883 0.4813 0,5326 0:4421 0.4707 0.5066 0.4804 
1992 . .., 0.0474 0.1S77 0.1387 0.1249 0.2609 0,1885 0.1977 0.1287 0.2495 0.3374 

1994 0.01 74 -0.0174 -0.0423 -0.0098 -0.0166 0,0034 -0.0252 -0.0308 -0.0312 -0.0297 
1995 0.3940 0.3526 0.3533 0.3275 0.3324 0.2692 0.3264 0.2935 0.3497 0 3048 

ID96 0.2375 0.1963 0.1714 OJ883 0.1366 0.1.737 0.'1965 0.1720 0.2064 0.1722 
1997 0.3486 0,3012 0.2512 0.261 1 0.1565 0.2865 0.3003 0.2537 0.2554 0.2201 

19$6 0.3515 0.7272 0.0764 0.0724 0.0054 0.0116 -0.0090 0.0102 -0,0502 -0.1155 
1999 0.2450 0.1976. 0.3433 0.300G. 0.2595 0,3492 0.2570 0.3888 0.3436 0.2809 

. _ ~  - -..I"__ 

-..... .~~ 

1993 0,9733 0,1316 0.'1614 0,1567 0:1691 0.1733 0,1882 0.1865 q.1656 0,2561 

-____-_.___... - .."._._ 

2000 -0.1362 -0.0030 -0.0620 -0.0997 -0.0770 -0.1028 -0.1070 -0.1297 -0.1337 -0.1295 

2001 -0:1529 -0.0882 -0.0411 -0.0096 -0.0274 0.0962 0,1226 0.21 19 0.3157 0.3668 
2002 -0.2246 -0.1736 -0.1934 -0.1771 -0.1778 -0.2122 -0.2297 -0.1998 -0.1859 -0.0555 

_-____---_I-- ----_- 

2003 0.2565 0.3738 0.4029 0.4402 0.409b 0.4877 0.5075 0.5780 0.6822 0.9208 
2004 0.0794 0.2013 0.1796 0.1874 0.1734 0.2205 0.1887 0.2190 0.'1516 0.1858 
2005 0.0372 0.1199 o:m7 0.1058 0.1011 0.0323 o -1048 0.0755 0.0200 o.os80 

i 

Source: Center for Research in Security Prices, University of Chicago. 

__...PI --_IX."_-. ----"-- _--.-.-.--- 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 46 

Witness: Don Murry 

Data Request: 
Refer to the Murry Testimony, pages 37 and 38 and Schedule DAM-24. There is 
no discussion of the underlying data or the selection of specific variables used in 
the calculations. 

a. Provide DAM-24 in electronic format (Excel) with formulas intact, including 
the underlying data. 

b. Provide a complete description of, derivation of, and the rationale for the 
use of each variable used in the Schedule. 

Response: 
a. Please reference the response to KPSC DR 2-35 for the requested electronic 

file. 

b. The following discussion describes the variables in Schedule DAM-24: 

“Risk Free Return” - the yield on a 20-Year Treasury Bond reported by The 
Federal Reserve Statistical Release H. 75. Dr. Murry chose this particular bond 
yield because lbbotson Associates recommends its use in its size adjusted cost 
of capital method. 

“Beta” - a measure of risk of particular security relative to the market as 
identified in the underlying theory of the CAPM. Value Line is the source for this 
data. 

“Equity Risk Premium” -the expected return of the market as a whole produced 
by lbbotson Associates from Table C-I from the SBBl Valuation €dition 2006 
Yearbook. 

“Adjusted Equity Risk Premium” - a calculated value derived by multiplying the 
equity risk premium times beta. This is from the underlying theory of the CAPM. 

“Size Premium” - an adjustment to the basic CAPM to account for its empirical 
bias that understates the expected returns of smaller companies. The source is 
Table C-I from the SBBl Valuation Edition 2006 Yearbook. For the companies 
with a market capitalization between $1.7 and $7.2 billion, lbbotson adds I .02 
percent. For the companies with a market capitalization between $587million 
and $1.7 billion, lbbotson adds 1.81 percent. 

“Cost of Equity” - the sum of the Risk Free Return, the Adjusted Equity Risk 
Premium, and the size premium for each respective companies. 

Please see the attachment KPSC DW-46 ATTl for supporting documentation. 



fiwenoix L 
__-I__II_ --- ._.-_- l___-l_l- 

Table C-1 
Key Variables In Estimating the Cost of Capital 

Value 

Yields (Riskless Ratesf 

Long-term (20-year} U S ,  Treasury Coupon Bond Yield 4.6% 

Equity Risk Premium* 

Longhorizon expected equity risk premium (historical): large company stock total 
returns minus long-term government bond income returns 

Long-horizon expected equity risk premium [supply side): historical equity risk premium 
minus price-to-earnings ratio calculated using fhree-year average earnings 

7.1 

6.3 

- Size premium3 
Market Capitalization Market Capitalization Size Premium 
of Smallest Company of Largest Company (Return in 

(in mlllions) Excess of CAPM) - Decile (in millions) 

Mid-Cap, 3-5 
Low-Cap, 6-8 $587.243 $1,728.888 1 .E1 

I 

$1,729.364 $7'1 87.244 1.02% 

Micro-Gap, 9-30 $1.079 $586.393 3.95 

Breakdown of Deciles 1-10 

1 -Largest 
2 

3 
4 

5 

6 
7 

8 

9 
IO-Smallest 

$1'6,091.01 5 

$7,189.887 
$3,968.998 

$2,525.472 
$1,729.364 

$1,282.276 

$872.443 
$587.243 

$1 "079 
$265,056 

$367,495.1 44 
$16,016.450 

$7,187.244 

$3,961.425 
$2,519.280 

$1,728.888 

$1 ;280.966 
$872.1 03 
$586.393 

$264.981 

-0.37 
0.67 

0.85 
1.10 

1.49 
1 .73 

1.6T 

2.33 
2.76 
6.36 

Breakdown of the loth Decile 

i oa 
10b 

$169.245 $264.981 4.39 

$1 079 $169.1 95 9.83 

~ 

1 As of December 32, 2005. Maturity is approximate. 
2 See chapter S for complete rnerhodology. 
3 See chapter 7 for complete methodology. 
Nore: Examples on how these variables can be used are found in Chapters 3 and 4 

.i 

~ . - . _ ~ . - -  -__-__. __-..-_- --- 
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...... 
--_".. 

FEDERAL ~ ~ S E R V E  statistical release __I .--I. *- 

..... 

2006 2006 2006 2006 
Jov27 Nov28 Nov29 Nov30 

H.15 (519) SELECTED INTEREST RATES 
Yields in percent per annum 

2006 
D e c l  Instruments 

1 _ 1 _  

Federal funds (effectlve)' 
Commercial PapeP 

Nonfinancial 
I-month 
2-month 
3-month 

I-month 
2-month 
3-month 

CDs (secondary marketI3 

Financial 

1 -month 

-___-..I - 

3-month 
6-month 

1-month 
Eurodollar deposits (L~ndon)~ 

I___. 

3-month 
6-month 

Bank prime loan2 E 
Discount window primary creditz 
U.S. government securities 

4-week 
3-month 
6-month 

Nominalio 

Treasury bills (secondary market)3 

Treasury constant maturities 

1-month 
3-month 
6-month 
1 -year 
2-year 
3-year 
5-year 
7-year 
1 0-year 
20-year 
30-year 

Inflation indexed" 
5-year 
7-year 
1 0-vear 
20-jrear 

Interest rate swapsq3 
Inflation-indexed long-term average12 

1 -year 
2-year 
3-year 
4-year 
s-year 
7-year 
1 0-year 
30-year 

Corporate bonds 
Moody's seasoned 

Aaaq4 
Baa 

State & local bonds15 
' Conventional mortgages16 

See overleaf for footnotes. 
n.a. Not available. 

For iise at 230 p.m. Eastern Time 
December 4,2006 

5.32 

5.20 
n.a. 
n.a. 

5.23 
5.24 
5.24 

5.29 
5.32 
5.32 

5.32 
5.37 
5.36 
8.25 
6.25 

5.1 6 
4.92 
4.94 

5.22 
5.05 
5.14 
5.00 
4.71 
4.60 
4.54 
4.54 
4.54 
4.73 
4.62 

2.33 
2.29 
2.24 
2.1 9 
2.14 

5.29 
5.08 
5.00 
4.98 
4.98 
5.01 
5.06 
5.1 8 

5.26 
6.1 5 

5.24 

5.24 
5.24 
5.23 

5.22 
5.23 
5.24 

5.29 
5.32 
5.31 

5.32 
5.36 
5.33 
8.25 
6.25 

5.1 8 
4.91 
4.93 

5.27 
5.04 
5.1 3 
4.98 
4.67 
4.57 
4.50 
4.50 
4.51 
4.70 
4.59 

2.28 
2.26 
2.21 
2.17 
2.1 3 

5.24 
5.01 
4.92 
4.90 
4.91 
4.93 
4.98 
5.1 1 

5.24 
6.1 3 

5.26 

5.21 
n.a. 
n.a. 

5.23 
5.23 
5.24 

5.29 
5.31 
5.30 

5.35 
5.36 
5.33 
8.25 
6.25 

5.1 7 
4.91 
4.93 

5.26 
5.04 
5.13 
4.98 
4.69 
4.58 
4.51 
4.51 
4.52 
4.72 
4.61 

2.28 
2.26 
2.22 
2.19 
2.1 5 

5.24 
5.00 
4.92 
4.90 
4.91 
4.93 
4.99 
5.1 1 

5.25 
6.14 

5.31 

5.22 
n.a. 
n.a. 

5.24 
5.22 
5.24 

5.30 
5.31 
5.30 

5.35 
5.36 
5.33 
8.25 
6.25 

5.14 
4.90 
4.91 

5.22 
5.03 
5.10 
4.94 
4.62 
4.52 
4.45 
4.45 
4.46 
4.66 
4.56 

2.21 
2.19 
2.16 
2.1 3 
2.1 0 

5.22 
4.96 

4.87 
4.87 
4.90 
4.96 
5.09 

5.20 
6.1 0 
4.04 
6.14 

4.89 

5.27 

5.1 9 
5.19 
n.a. 

5.23 
5.24 
5.23 

6.30 
5.31 
5.29 

5.35 
5.35 
5.28 
8.25 
6.25 

5.14 
4.90 
4.86 

5.21 
5.03 
5.05 
4.87 
4.52 
4.43 
4.39 
4.39 
4.43 
4.64 
4.54 

2.12 
2.1 3 
2.1 0 
2.09 
2.06 

5.1 1 
4.86 
4.78 
4.76 
4.78 
4.82 
4.89 
5.04 

5.1 8 
6.08 

5.26 

5.21 
5.22 
5.23 

5.23 
5.23 
5.24 

5.29 
5.31 
5.30 

5.34 
5.36 
5.33 
8.25 
6.25 

5.1 6 
4.91 
4.91 

5.24 
5.04 
5.1 1 
4.95 
4.64 
4.54 
4.48 
4.48 
4.49 
4.69 
4.58 

2.24 
2.23 
2.19 
2.15 
2.12 

5.22 
4.98 
4.90 
4.88 
4.89 
4.92 
4.97 
5.10 

5.23 
6.12 
4.04 
6.14 

5.24 

5.21 
5.1 6 
5.14 

5.23 
5.24 
5.25 

5.29 
5.32 
5.33 

5.31 
5.36 
5.37 
8.25 
6.25 

5.15 
4.93 
4.95 

5.23 
5.06 
5.15 
5.01 
4.75 
4.64 
4.58 
4.57 
4.58 
4.76 
4.66 

2.43 
2.36 
2.30 
2.24 
2.20 

5.30 
5.08 
5.01 
4.99 
4.99 
5.02 
5.07 
5.19 

5.30 
6.18 
4.14 
6.18 

2006 
N ov 

5.25 

5.21 
5.19 
5.17 

5.23 
5.24 
5.24 

5.29 
5.32 
5.33 

5.32 
5.36 
5.37 
8.25 
6.25 

5.13 
4.94 
4.95 

5.21 
5.07 
5.1 5 
5.01 
4.74 
4.64 
4.58 
4.58 
4.60 
4.78 
4.69 

2.41 
2.35 
2.29 
2.23 
2.19 

5.30 
5-09 
5.03 
5.01 
5.02 
5.05 
5.1 1 
5,23 

5.33 
6.20 
4.14 
6.24 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 47 

Witness: Don Murry 

Data Request: 
Refer to the Murry Testimony, pages 37 and 38 and Schedule DAM-25. There is 
no discussion of the underlying data or the selection of specific variables used in 
the calculations. 

a. 

b. 

C. 

d. 
e. 

f. 

Provide DAM-25 in electronic format (Excel) with formulas intact, including 
the underlying data. 
Provide a complete description of, derivation of, and the rationale for the 
use of each variable used in the Schedule. 
Provide a discussion of the validity of using both the Long Term Corporate 
Bond Return and the Aaa Corporate Bond Return in the same CAPM 
calculation. 
Explain why there was no size adjustment in the calculations. 
Explain why it is appropriate to use any measure of corporate bond returns 
in the CAPM analysis as opposed to using long-term government bond 
returns. 
The Market returns used in this Schedule appear to differ from those used 
in Schedule DAM-24. Provide an explanation of the difference. 

Response: 
a. Please reference the response to KPSC DR 2-35 for the requested electronic file. 

b. The following discussion describes the variables in Schedule DAM-25: 

“Market Total Returns” - an estimate of expected market returns using data from 
Table 2-1 of lbbotson Associates’ SBBl Valuation Edition 2006 
Yearbook,calculated as the average of the Large Company Total Stock Returns 
(12.3 percent) and the lbbotson Small Company Stocks Total Return (17.4 
percent). 

“Long-Term Corporate Bonds Return” - a bond yield from Table 2-1 of lbbotson 
Associates’ SBBl Valuation Edition 2006 Yearbook titled “Long-Term Corporate 
Bonds, Total Returns” (6.2 percent). 

“Risk Premium” - the difference between “Market Total Returns and Long-Term 
Corporate Bonds Return.” 

“Beta” - a measure of risk of particular security relative to the market as identified 
in the underlying theory of the CAPM. Value Line is the source for this data. 

“Adjusted Equity Risk Premium” - a calculated value derived by multiplying the 
equity risk premium times beta. This is from the underlying theory of the CAPM. 



C. 

d. 

e. 

f. 

“Aaa Corporate Bonds Return” - the yield on Moody’s seasoned Aaa Corporate 
bonds reported by The Federal Reserve Sfafisfical Release H. 15. Risk premium 
models like the CAPM require a bond yield to calculate a cost of capital. 

“Cost of Equity” - the sum of the Adjusted Equity Risk Premium, and the Aaa 
Corporate Bonds Return for each respective companies. 

lbbotson Associates cites the source of its Long-Term Corporate Bonds as total 
returns represented by the “Citigroup Long-Term High-Grade Corporate Bond 
Index.” The selection of the Moody’s Aaa Corporate Bond yield is for analytical 
consistency. The use of a current bond yield is to capture current underlying 
market sentiment. 

Please see the response to 47b above. The “Market Total Returns” in Schedule 
DAM-25 are “the average of the Large Company Total Stock Returns (12.3 
percent) and the lbbotson Small Company Stocks Total Return (17.4 percent).” 

The CAPM is a risk premium method and using a measured corporate bond risk 
premium with a corporate bond rate is methodologically consistent. 

As noted in the explanations in KPSC DR 2-46b and 47b, the market returns 
differ because the source data differ and they reveal different market 
relationships. 

Please see the attachment labeled KPSC DR2-47 ATTI for supporting 
documentation. 



Chapter 2 
..._.___l-.-l-- ... I --_..---._- 

Table 2-1 
Total Returns, Income Returns, and Capital Appreciation of the Basic Asset Classes 
Summary Statistics of Annual Returns 

l_____l_ --- ..- _______---__I- 

from 1926 to 2005 -- -..- 
Geometric Arithmetic Standard Serial 

Mean Mean Deviation Correlation Series 

Large Company Stocks 
Total Returns 10 4% 12 3% 20.2% 0.03 
Income 4.2 4.2 l "5  0 89 
Capital Appreciation 5 9  7 8  19.5 0 03 

lbbotson Smai Company Stocks 
Total Returns 12.6 17.4 32.9 0,OE 

Mid-Cap Stocks* 

income 4.1 4.1 1 7  0 89 

Low-Cap Stocks* 
Total Returns 11.7 15.7 29 5 0 03 
Income 3.7 3,7 2 0  0.89 

Micro-Cap Stocks" 
Total Returns 12.7 18 8 39.2 0 08 
Income 2.6 2.6 18 0 91 
Capital Appreciation I O  1 16.1 38.6 0.08 

Long-Term Corporate Bonds 
Total Returns 5 9  E.2 8 5  0 08 

-_I__ -.-.- -- 

__.___I_ _ . ~ - " -  
~ 

-I---. - ~____.------ 

Total Returns 11 4 14.2 24 7 -0.02 

Capital Appreciation 7.1 9 8  24.1 -0 02 

Capital Appreciation 7.9 11.7 28.9 0 03 

-~ _-- vl_______l-.-.- ..-IC_ 

Long-Term Government Bonds 
Total Returns 
income 

5.5 5.8 9.2 -0.08 
5.2 5.2 2.7 0.96 

Capital Appreciation 0.1 0.4 8.1 -0.22 ..._ll--__l- ."- 
Intermediate-Term Government Bonds 
Total Returns 5.3 5.5 5.7 0.15 
income 4.7 4.8 2.9 0.96 
Capital Appreciation 0.4 0.5 4.4 -0.19 

Treasury Bills 
Total Returns 3.7 3.8 3.1 0.91 

4.3 ..--- inflation ___" 
Total return is equal to the sum of three component returns: income return, capital appreciation return, 
and reinvestment return. 

'Source: Center for Research in Security Prices, University of Chicago. See Chapter 7 for details on decile construction. 

---- --. ..____. 

...,.-..- .- -- ---. 
0.65 3.0 3.1 ___________ .___-., II.. 
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. . . . I ) .  

.-- 
.- ---- FED~RAL RESERVE statistical release ---_.___- 

..... 
H.15 (519) SELECTED INTEREST RATES 
Yields in percent per annum 

Instruments 

Federal funds (effective)’ 
Commercial PapeP 

Nonfinancial 
I -month 
2-month 
3-month 

1 -month 
2-month 
3-month 

CDs (secondary market)3 

Financial 

1 -month 
3-month 
&month 

1 -month 
3-month 
6-month 

Bank prime loan2 
Discount window primary credit2 
US. government securities 

4-week 
3-month 
6-month 

Nominallo 

Eurodollar deposits ( L ~ n d o n ) ~  

Treasury bills (secondary market)3 

Treasury constant maturities 

I-month 
3-month 
6-month 
1 -year 
2-year 
%year 
5-year 
7-year 
1 0-year 
20-year 
30-year 

inflation indexed“ 
5-year 
7-year 
1 0-year 
20-year 

Interest rate swapsi3 
Inflation-indexed long-term averagelz 

1 -year 
2-year 
3-year 
4-year 
5-year 
7-year 
1 0-year 
30-year 

Corporate bonds 
Moody’s seasoned 

Aaa14 
Baa 

State & local bonds16 
Conventional mortgages16 
--p--p..p-..- 

See overleaf for footnotes. 
n.a. Not available. 

For use at 2:30 p.m. Eastern Time 
December 4,2006 

5.32 

5.20 
n.a. 
n.a. 

5.23 
5.24 
5.24 

5.29 
5.32 
5.32 

5.32 
5.37 
5.36 
8.25 
6.25 

5.1 6 
4.92 
4.94 

5.22 
5.05 
5.14 
5.00 
4.7’1 
4.60 
4.54 
4.54 
4.54 
4.73 
4.62 

2.33 
2.29 
2.24 
2.19 
2.14 

5.29 
5.08 
5.00 
4.98 
4.98 
5.01 
5.06 
5.1 8 

5.26 
6.1 5 

5.24 

5.24 
5.24 
5.23 

5.22 
5.23 
5.24 

5.29 
5.32 
5.31 

5.32 
5.36 
5.33 
8.25 
6.25 

5.1 a 
4.91 
4.93 

5.27 
5.04 
5.1 3 
4.98 
4.67 
4.57 
4.50 
4.50 
4.51 
4.70 
4.59 

2.28 
2.26 
2.21 
2.17 
2.1 3 

5.24 
5.01 
4.92 
4.90 
4.9 1 
4.93 
4.98 
5.1 1 

5.24 
6.1 3 

5.26 

5.21 
n.a. 
n.a. 
5.23 
5.23 
5.24 

5.29 
5.31 
5.30 

5.35 
5.36 
5.33 
8.25 
6.25 

5.17 
4.91 
4.93 

5.26 
5.04 
5.13 
4.98 
4.69 
4.58 
4.51 
4.51 
4.52 
4.72 
4.61 

2.28 
2.26 
2.22 
2.19 
2.1 5 

5.24 
5.00 
4.92 
4.90 
4.91 
4.93 
4.99 
5.1 1 

5.25 
6.14 

5.31 

5.22 
ma. 
n.a. 
5.24 
5.22 
5.24 

5.30 
5.31 
5.30 

5.35 
5.36 
5.33 
8.25 
6.25 

5.14 
4.90 
4.91 

5.22 
5.03 
5.10 
4.94 
4.62 
4.52 
4.45 
4.45 
4.46 
4.66 
4.56 

2.21 
2.1 9 
2.16 
2.13 
2.10 

5.22 
4.96 
4.89 
4.87 
4.87 
4.90 
4.96 
5.09 

5.20 
6.10 
4.04 
6.14 

5.27 

5.19 
5.1 9 
n.a. 
5.23 
5.24 
5.23 

5.30 
5.31 
5.29 

5.35 
5.35 
5.28 
8.25 
6,25 

S i 4  
4.90 
4.86 

5.21 
5.03 
5.05 
4.87 
4.52 
4.43 
4.39 
4.39 
4.43 
4.64 
4.54 

2.12 
2.1 3 
2.10 
2.09 
2.06 

5.1 1 
4.86 
4.78 
4.76 
4.78 
4.82 
4.89 
5.04 

5.18 
6.08 

- 
Week 
y e 3  
_.I.__ 

5.26 

5.21 
5.22 
5.23 

5.23 
5.23 
5.24 

5.29 
5.31 
5.30 

5.34 
5.36 
5.33 
8.25 
6.25 

5.1 6 
4.91 
4.97 

5.24 
5.04 
5.1 1 
4.95 
4.64 
4.54 
4,48 
4.48 
4.49 
4.69 
4.58 

2.24 
2.23 
2.1 9 
2.15 
2.12 

5.22 
4.98 
4.90 
4.88 
4.89 
4.92 
4.97 
5.10 

5.23 
6.12 
4.04 
6.14 
.__I_ 

7ding Gz- 
5.24 

5.21 
5.1 6 
5.14 

5.23 
5.24 
5.25 

5.29 
5.32 
5.33 

5.31 
5.36 
5.37 
8.25 
6.25 

5.15 
4.93 
4.95 

5.23 
5.06 
5.15 
5.01 
4.75 
4.64 
4.58 
4.57 
4.58 
4.76 
4.66 

2A3 
2.36 
2.30 
2.24 
2.20 

5.30 
5.08 
5.01 
4.99 
4.99 
5.02 
5.07 
5.19 

5.30 
6.18 
4.14 
6.1 8 

- 
2006 
Nov -.-._- 
5.25 

5.21 
5.19 
5.17 

5.23 
5.24 
5.24 

5.29 
5.32 
5.33 

5.32 
5.36 
5.37 
8.25 
6.25 

5.13 
4.94 
4.95 

5.21 
5.07 
5.15 
5.01 
4.74 
4.64 
4.58 
4.58 
4.60 
4.78 
4.69 

2.41 
2.35 
2.29 
2.23 
2.1 9 

5.30 
5.09 
5.03 
5.0’1 
5.02 
5.05 
5.1 1 
5.23 

5.33 
6.20 
4.14 
6.24 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR item 48 

Witness: Don Murry 

Data Request: 
Concerning the Customer Rate Stabilization (LICRS”) mechanism and the 
recommendations of Dr. Murry: 

a. Are you aware that Atmos has requested authorization to implement a CRS 
mechanism in this rate case? 

b. Explain why Dr. Murry did not adjust the return on equity to account for 
Atmos’s proposed CRS mechanism. 

c. Would you agree that the CRS would reduce a utility’s risk from sales 
fluctuations by adding more stability to revenues, cash flow and earnings 
without requiring the utility to file a general rate case? 

d. Are you aware that some jurisdictions have reduced a utility’s authorized 
ROE to reflect a reduced risk related to the implementation of similar 
mechanisms? 

Response: 
a. Yes. 

b. The CRS mechanism does not merit an adjustment to the return on common 
equity because it does not alter the business risk of Atmos. 

c. No. The proposed CRS alters only the variability] and not necessarily the 
relative level, of the revenue stream that investors anticipate from the company. 
The proposed rate design, which raises the lower end of the expected company 
revenues, also reduces the higher end of this range. 

d. Yes. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 49 

Witness: Bernard Uffelman 

Data Request: 
Refer to the Direct Testimony of Bernard L. Uffelman (“Uffelman Testimony”), 
Exhibit BLU-2, page I of 17. Explain the derivation of the returns provided on line 
17. 

Response: 
The returns shown on Exhibit BLU-2, page I of 17, line 17 are computed as 
follows: 

Total Operating Margins (Line I )  

Less: O&M Expense (Line 3) 

Depreciation & Amortization (Line 5)  

Property & Other Taxes (Line 7) 

Income Taxes (Line 15) 

- - Return 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 50 

Witness: Bernard Uffelman 

Data Request: 
Refer to the Uffelman Testimony, Exhibit BLU-2, page 4 of 17. 

a. Provide the basis for allocating 50 percent of the storage costs to demand 
and 50 percent to commodity. 

b. Provide a list of the costs included in the production category. 
c. Provide a list of the costs included in the transmission category. 
d. Provide the basis for allocating 100 percent of the costs as demand for the 

transmission and production costs. 

Response: 
a. 

b. 

C. 

d. 

Costs associated with gas storage are incurred to both meet customer 
demands placed on Atmos Energy Corporation’s Kentucky gas system, and 
to provide the gas commodity to customers. Atmos considers a 50/50 
allocation of storage costs to be reasonable and is consistent with the 50/50 
allocation of storage costs in Atmos last rate proceeding in Kentucky, Case 

The production costs shown in column a of Exhibit BLU-2, page 4 of 17, 
line 7 represent the production rate base components listed on Exhibit BLU- 
2, page 3 of 17, in column e. 

The transmission costs shown in column a of Exhibit BLU-2, page 4 of 17, 
line 5 represent the transmission rate base components listed on Exhibit 
BLU-2, page 3 of 17, in column d. 

Atmos’ Kentucky transmission and production plant is sized and 
constructed to meet the maximum demand placed on the gas system to 
provide service to customers, therefore, allocation of 100 percent of the 
transmission and production rate base amounts shown on Exhibit BLU-2, 
page 4, lines 5 and 7 respectively, is appropriate and consistent with the 
allocation of these costs in Atmos’ last rate proceeding in Kentucky, Case 

NO. 99-070. 

NO. 99-070. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 51 

Witness: Gary Smith 

Data Request: 
Provide electronic versions of Exhibit RRC-1 from the Cook Testimony, GLS-1 
through GLS-7 from the Direct Testimony of Gary L. Smith (“Smith Testimony”), 
and BLU-2 from the Uffelman Testimony. 

Response: 
Electronic versions of the referenced Exhibits are attached. File names 
corresponding to the specified Exhibits are as follows: 

Case 2006-00464 KPSC DR2-51ATTRRC.xls - Exhibit RRC-1 

Case 2006-00464 KPSC DR2-51ATTGLS.xls - Exhibits GLS-1 through GLS -7 
Case 2006-00464 KPSC DR2-51ATTBLU.xls - Exhibits BLU-2 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 52 

Witness: Gary Smith 

Data Request: 
Refer to the Application, Volume 3, Tab 12, the Smith Testimony, pages 6 and 7. 
Mr. Smith discusses the decrease in the average number of active customers since 
the price of natural gas first spiked in the winter of 2000-2001. 

a. Define an “active customer.” 
b. Chart GLS-2 shows an increase of approximately 2,000 in the number of 

customers in 2003 from the customer levels in 2001 and 2002. Explain, if 
known, why Atmos experienced an increase in customers during 2003. 

c. Supply any studies, analyses, or other documents that support the 
explanation that customers are leaving Atmos’s system due to the increase 
in natural gas prices. 

d. Does Atmos expect its proposed increase in rates to cause more customers 
to leave the system? 

Response: 
a. An “active customer” means a customer with an active meter set who 

therefore receives a monthly base charge. 
b. Atmos Energy believes that its growth to new customers during the period 

from FY 1999 through FY 2006 has consistently ranged between 1800- 
2100 per year. Therefore, we believe the difference between this gross 
growth rate and the net growth (or loss) from year to year represents 
attrition, or customers lost. Thus, the gain in FY 2003 indicates that our 
attrition rate was far lower than the other years either due to fewer losses or 
a return to service by a higher number of inactive customers, or both. 

c. Atmos Energy has not conducted any studies on this issue. However, we 
reached the conclusion that customer losses are related to higher natural 
gas costs due to the level of attrition, or customer losses, consistently 
evident since 2000-2001. The most profound level of attrition occurred in 
2000-2001 , when the Company suffered the net loss of more than 3000 
customers. This occurred in conjunction with the first gas supply price 
spike, with the average residential bill doubling from the prior year. 
Atmos Energy has recently participated in an analysis of price elasticity 
coordinated by the American Gas Association. Results of that analysis 
should become available during the conduct of this case. The Company 
would be pleased to supplement this response with the results of the price 
elasticity study when published. 

d. We do not believe the overall increase request of 4.6% will materially 
impact customer losses. For the average residential customer, if the full 
increase request is granted, the total annual increase would be less than 
$47 per year. With reference to Chart GLS-1, on page 6 of the Smith 
Testimony, increases due to gas costs have routinely increased at a rate 
greater than this amount, often at amounts more than twice that level of 
annual increase. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 53 

Witness: Gary Smith 

Data Request: 
Refer to the Smith Testimony, page 7, Chart GLS-3. Provide a revision of this 
chart using actual average residential consumption without weather normalizing 
the data. 

Response: 

Please see the chart below for the requested information. 

Average Actual Residential Consumption, in Mcf 
(Not Weather Normalized) 

I FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 



t m ~ s  Energy Corporation, Kentucky 

PSC 2nd Data Request Dated February 23,2007 
DR Item 54 

itness: Gary Smith 

Data Request: 
Refer to the Smith Testimony, pages I 1  through 16. 

a. 

b. 

C. 

d. 

e. 

Describe how the revenue and volume forecasts were prepared for the 
base period in this case. 
Explain why the 12-month period ending September 30, 2006, the 
“reference period,” was used to determine the billing determinants for the 
forecasted test period of July 1 , 2007 through June 30, 2008 instead of the 
base period of April 1, 2006 through March 31 , 2007. 
Were any sensitivity analyses performed on the revenue and volume 
forecasts? 

(1) If yes, describe the analyses and provide the results of the analyses. 
(2) If no, explain why sensitivity analyses were not performed. 

Explain in detail why Atmos did not utilize NOAA data for a 30-year period 
from 1976 through 2005 in its weather normalization calculations and the 
Weather Normalization Adjustment mechanism. 
Provide a revised Chart GLS-5 that includes NOAA Normal data for the 
period 1976 through 2005. 

Response: 
a. In a process similar to that described for the forecast test year, except with 

projections only through the end of March 2007. 
First, in order to build upon a foundation based on rate case quality billing 
data, the Company produced bill-frequency reports to isolate correct 
determinants of bills rendered and volumes delivered, This “reference 
period” reported the billing determinants to the customer class and rate 
classification level for the 12-month period ending September 30, 2006. 
The Base Period and Test Period were both built upon this same 
foundational reference period. 
Then, a number of pro-forma adjustments are applied to the reference 
period: 

I )  industriallcommercial adjustments to reflect known and 
measurable contract changes, load changes, new plant 
additions and closings. These adjustments are summarized on 
Exhibit GLS-3 of the Smith Testimony. Electronic copies of all 
the GLS Exhibits are provided in response to KPSC DR 2-51 , 
and include supporting workpapers. Workpapers for the 
multitude of industriakommercial contract and volume changes 
are attached as Attachment KPSC DR 2-54(a). 



b. 

C. 

d. 

e. 

2) adjust firm residential, commercial and public authority volumes 
to correlate to normal HDD’s, as currently defined (NOAA NDDs 
for 1961-1990). These adjustments are shown on Exhibit GLS-4. 

3) forward-looking adjustments from this reference period to the 
Base Period could also include a declining usage projection and 
a growth projection. However, for declining usage, the 
Company did not assume a further decline for the year following 
the reference period (due to the abnormally steep decline in FY 
2006). And, the net customer growth assumption for future 
periods was zero. So, neither of these adjustments impacted 
the Base Period. 

Lastly, for monthly filing requirement schedules, the Company supplied the 
required 6-months of per-book actual results. Therefore, the Base Period 
filing also includes affects of weather variances and does not include the 
normalization adjustments for industriallcommercial volumes outlined 
above. The derivation of the pro-forma, annualizing adjustments described 
above are utilizing for the budget months of September 2006 through 
March 2007. 
As stated in testimony and in the Company’s response to KPSC DR 2-54(a) 
above, the chose the reference period in order to build upon a foundation of 
rate case quality billing data. For this 12-month period ending September 
30, 2006, the Company produced bill-frequency reports to isolate correct 
determinants of bills rendered and volumes delivered to the customer class 
and rate classification level. The Base Period and Test Period were both 
built upon this same foundational reference period. 
The only sensitivity analyses performed by the Company for the revenue 
budgets were in regard to weather. The weather adjustment of the 
reference period and derivation of corollary factors is shown on Exhibit 
GLS-4 of the Smith Testimony. 
As indicated in the Company’s response to KPSC DR 2-6(b), we do not 
believe NOAA has published any reports relating to 30-year NDD data for 
the period from 1976-2005. It is our belief that the most current N O M  30- 
year NDD publication is for the period of 1971-2000, which is why we chose 
that basis for this Case. Please also refer to the Company’s response to 
KPSC DR 2-6(a). 
It is the Company’s understanding that NOAA has not published any 30- 
year NDD reports for the period of 1976-2005. Subsequent to our receipt of 
this data request, we researched the NOAA website to determine what 
information was available for the stated period to produce the revised Chart 
GLS-5. Even though the most recent NOAA publication of 30-year NDDs is 
for the period of 1971-2000, their website indicates that a “dynamic 
normals” tool is available which allows a user to select a more current 
timeframe than the latest published NDD report. We attempted to view a 
report for the period from 1976-2005, but the web-tool responded that the 
requested data was only available “through DEC 2001 .” 
Please also refer to the Company’s response to part (d) of this data request 
and to KPSC DR 2-6(a) and (b). 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 55 

Witness: Gary Smith 

Data Request: 
Refer to the Smith Testimony, page 20. Explain how Atmos’s agreement with BP 
Energy affects the agreement Atmos currently has with its asset manager, Atmos 
Energy Marketing, approved by the Commission in Case No. 2006-001 94. 

Response: 
In accordance with the referenced case, Atmos Energy Marketing (AEM) serves as 
the full-requirements supplier and asset manager for Atmos Energy’s Kentucky 
operations. Therefore, the only effect of the enterprise-level agreement with BP 
Energy for Kentucky is in conjunction with hedging transactions. Kentucky’s 
financial hedges are in the form of over-the-counter swaps through counterparties 
such as BP Energy and are outside the parameters of the asset management 
agreement with AEM or Atmos Energy’s Performance-Based Ratemaking 
mechanism. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 56 

Witness: Gary Smith 

Data Request: 
Refer to the Smith Testimony, page 22 and to the Application, Volume 1 , Tab 6, FR 
1 O(l)(b)(7), Proposed Tariff, Original Sheet 42.1 through 42.4. 

a. 

b. 

C. 

d. 

e. 

f. 

g- 

h. 

i. 

Does the CRS mechanism provide for any consideration of the appropriate 
rate of return on equity as part of each annual review? Explain why or why 
not. 
Does the CRS provide for consideration of the reasonableness of the costs 
and expenses incurred during the Evaluation Period or proposed for the 
Rate Effective Period? Explain why or why not. 
Does the CRS provide for updating the cost of debt as part of each annual 
review? Explain why or why not. 
Explain how the Commission, the Attorney General (,,AG”) and Atmos’s 
customers can be assured that rates are appropriate if there is no 
consideration of the appropriate return on equity or consideration of the 
reasonableness of the costs and expenses. 
Have any of the credit rating agencies published any information that leads 
Atmos to believe that it needs a CRS in order to maintain an acceptable 
credit rating? If yes, provide the documentation. 
Explain why Atmos is proposing that the CRS be a 5-year experimental 
program rather than a 2-year1 3-year or 4-year experimental program. 
Explain why Atmos believes that the CRS mechanism provides for a 
financially transparent rate review process. 
Explain why Atmos believes that the review and adjustments anticipated 
under the CRS mechanism can be performed at a very low cost. 
Is Atmos familiar with any other gas distribution company utilizing the CRS 
as proposed in this case? If, yes, identify those companies and the period 
under which they have used the CRS. 

Response: 
a. No. The CRS is not simply a traditional rate case compressed into a 

narrower time frame. The CRS is designed to allow costs and revenues to 
be annually updated to ensure that the rates in place continue to earn no 
greater or less rate of return than established in the most recent rate case. 
The CRS was designed as a low cost, pilot program for a limited time 
period. Nothing in the proposed CRS mechanism prohibits the Commission 
from choosing to review the Company’s return at any time nor prohibits the 
Company from filing a traditional rate case in order to have its return 
revisited. 

b. Yes for both. It is anticipated that the focus of the CRS, in fact, will be the 
reasonableness of the costs and revenues to be updated and projected, as 



opposed to other issues which often consume much time and attention 
during a rate case. 

c. Yes. Interest costs regularly change and it is appropriate that they be 
updated with each filing. 

d. Rates under the CRS will be more reasonable than they are under 
traditional rate case regulation because underlying costs and revenues will 
be reviewed annually (as opposed to every five years or so) and updated to 
ensure that rates continue to earn no greater or lesser rate of return than 
established in the most recent rate case. 

e. Yes, Moody’s Investors Services has issued a report and a rating action. 
The report titled “Local Gas Distribution Companies: Update on Revenue 
Decoupling and Implications for Credit Ratings” was issued June 2006 
while the rating action for Southwest Gas Corporation was issued March 
I O ,  2006. We believe the referenced report is somewhat applicable to our 
CRS proposal, as the report uses the term ‘revenue decoupling” (RD) in the 
broadest terms, as is evident in the following passage: 

“It appears that LDCs that already have full RD [revenue 
decoupling] similar to the “balancing accounts” including revenue 
normalization adjustments or customer utilization trackers being 
employed in certain jurisdictions such as California, Maryland and 
North Carolina, prefer to keep their rate designs intact as they are 
easily administered and allow for full recovery of their authorized 
margins. Most other companies that currently have WNC [weather 
normalization clauses] in some of their jurisdictions however, prefer 
to keep the conservation margin tracker or tariff separate, for the 
reason that their current WNC provide real time cash flow and 
earnings adjustments whereas the conservation trackers typically 
provide after-the-fact cash flow adjustments through deferral 
accounts that are collected over a subsequent 12-month period.” 

Please also refer to KPSC DR 2-59a for additional information about our 
CRS proposal and decoupling. The referenced documents are attached 
hereto as Attachment KPSC DR 2-56(e). 

f. The five year CRS pilot program would allow the Company and 
Commission the opportunity to observe this proposed mechanism over a 
time period which is roughly equivalent to the duration between traditional 
rate cases. While the Company is open to discussing alternative time 
periods, it believes the best approach is to allow several CRS filings before 
drawing conclusions as to the effectiveness of the process. 

g. It is the annual review process that provides financial transparency. More 
frequent filings also ensure rates earn no greater or less rate of return than 
the return established in the most recent rate case. Absent annual reviews, 
the Commission insight into the Company’s finances becomes less clear 
over time. 

h. An annual review is not simply a traditional rate case condensed into a 
smaller time frame. An annual review would involve fewer processes and 
require less time for the Company and the Commission than a traditional 
rate case. Many traditional rate case costs incurred by the Company and 
the Commission would be eliminated or substantially reduced because 
many traditional rate case processes would be eliminated or simplified. 



Among the traditional processes to be eliminated would be the preparation, 
filing and review of rate case testimony, and the preparation of special 
studies for depreciation, cost of capital and rate design (often performed by 
consultants). Because we envision a more streamlined approach to 
conducting an annual review, we would expect to incur less legal fees, less 
office supply expense, less printing and copying costs, less employee 
overtime or temporary labor expense, and less employee related expense. 
Refer also to the Company’s response to KPSC DR 2-58(d). 
The following is a list of Companies where periodic reviews similar to the 
proposed CRS exist and when the mechanism commenced: 

Alabama Gas - Alabama (1 983) 
0 Atmos Energy - Louisiana Gas Service (2001) 
0 Atmos Energy - Trans Louisiana (I 991) 
0 Atmos Energy - Mississippi (1 992) 
0 Centerpoint - Texas (1 982) 

Centerpoint Energy - Mississippi (1 996) 
0 Centerpoint Energy - Louisiana (2004) 
0 Centerpoint Energy - Oklahoma (2006) 
0 Entergy - New Orleans (2003) 

Mobile Gas -Alabama (2002) 
Piedmont Natural Gas - South Carolina (2005) 

0 South Carolina Electric & Gas - South Carolina (2005) 

i. 
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Thc other not imbk trend is that of falling heating degree dajs since thc winter of 2002 3mong the respunding 
LDG. On avemgeq thc wintcr of 2002 a p p s  to have been a hirly cold wintcr, tu t  &e numter of hcating degrorr 
days h3s since fallen by m a w r a F  of 3-52 in each of thc winter hating seasons sinm that year, LDCs Inching a 
WXTC or Ml demuphg mechanism would have d c r c d  in their gas consumption and _ p s s  margins whcn hccd with 
the strong combination of wmmcr than norm1 winters md declining gas consumption on account of customer con- 
servation. 

Final$, cxcepc fcc a period in 2003 whcn the 3';cragc customer consumption increased by .5%, the per customer 
consumption for resirlentid and conimcxial users h3s fdlen by 3-l.% in each of the last twowinter heatins xssons on 
a weather normalized basis. reprmting that pnrdon of loss m gas consumption mddng  h m  ccenmion.  
Changes in gas priccs 31r plotted 3+st p e n t a g c  changesin per customer consumption and heating d c F e  dq.; in 
Fig, 2. W c  nnte that while the dung in per customer consumption on account of cnnserr*ation ha5 teen declining 
since the 2003 winter heating x3son at a mh of .3-4?u pea., g a s  prices haw continued to rise much morc npidly 

The winter of 2005 saw the most d r m t i c  risc in borh natural gas ~ n e =  and 3150 per custcsmcr gas cmsumption 
decline on 3c-t of consemation (4% 3veraF decline). Thc westher normalized consumption decline for the loa 
winter ranges from rJ.12 in the case of onc LDC to s gain of 3.1 % in mothez as it hsd colder w-intmwwther in 20U5 
compmed with 2004. With the exception of another LDC that had no loss in consumption, all the other respondents 
had declines in gas consumption, SidarlF except for one LDC which experienced 3n increase in  per emmer con- 
sumption in ZOO4 of 1 i??;, 31 othcrs wx declines in pzr customer consumption from 2003 which mn+ frnm -0.2% 
tu -4.6?;. 

Impact of Consewation on Losses in Gross Margin 
M%cn L D G  w u e  askcd hm- much higher would their gross margins [ p s  rm-cnucs less cost of gas p u r h s e d  md 
ssscciated gas t w s )  h m c  hen had they becn fullyprotected ag& dcclines in p s  cansumption resultins from con- 
servation, dl indicatcd higher _ p s s  m @ n s  for the last M'D winter heating seasons. Thc average grou' margins would 
have i n c r e d  from 3 low of S2.4 millinn in 2003 tn a high of $52 million in POW. with one company indicating that 
thcywodd h n c  pincd $1%3 million in 20% done nnd $1 1.6 millicin in ZOOS, whcre the nerage cmpmy s t o c d  to 
gin an additional $4.6 million in p s s  

?xc  pmtdcm of dslinin_r ~ J S S  mgim on acmunt of pc' cumrner c o ~ n ~ 3 t i o n  i5 cnplhcd by the v;lrious mtc 
filing md testimonies bcing offcrcd by consultants on the sutject. Symptomtic oftht LDC consermnon problem is 
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the arLgumcnt for incorpcmdng 3 cowervation protccdon design. For cmmple. Quesur G a s  Grjmpny belicvcs that 
earning its authorized return has been very difficult due tu thc cclmbination of declining a ~ t n g e  consumption CRrcr 
time, the usc of a historical tcst ymr in general rate uses, a d  t he  E7ct that rnmt of its fixed-nun-fud CUSE arc reccnv- 
cred through a volumcmc charge. The uphot  has ken renrcnuej that in normal weather ymrs h c  fallm short of 
their own non-gas coscs---because average-cusmmcr 5310 in the n t c d c c d v e  yean feu short of the [histariul) e s t -  
ymr fiprcs that wcrc uwd to sct rates. Qucstar wcdd like to dccouplc its non-gas rcvcnucs fmm year-to-pr mmc- 
mens in the percustorncr XVZIX~C consumption In.els. The mh-hanics of the dcmupling w d d  employ a tnlacing 
acmunt to rccmw ncm-ps rclatcd ra-cnues lusig3ined whcn ~ X I D ~ C  cmumption dmps?riscr abovc the pmjcctcd 
merage. 

In attcmpting tc~ grapplewith thc consenmion issue, LDCs are in fact, hning to disp.1 thenc,ticlnthntthcir f ixd  
charges should be remered from t.alumemc sal= of gas. PS thc f i u d  charges appmr ','car in and ymr out reprdlcsr 
ofgas usssc, the x d u m e t r i c  apprcach to cost remxwy for opmdng a gss di5+bution sfmm is a hdty equation which 
nceds to bc rccdficcl in mtemalring, I t  would appcm thmforc, t h a t  unless and until this anomaly is corrccxecl. the 
LDCwodd lad: thc n c c c q  toolswith which ro c m  ia dlmd rate ofrcturn. 

1 

&ad Debt Expense and Increases in Working Capital 
Unc conzapencc ofrising n a n d  gas prices purchased by LDGs md pssed onto thdr customers is the hisher l m d  of 
bad dcbt c u p s e  and increavrs inwurling capital that these companiej mstnmv contend with. Inthe wintc~  of 1035 
for mmple, onc LDC rrportcd a doubling of their tnd dcht ~ C N C  which incrtllscd hy an sicragiz of 17% for all 
mpondcnn, LDCs in some smm such as thosc louted in h'orth Carolina. had the p o d  h m n e  of bcins ablc to 
recover the p s  mmpcmcnt of tad dcbt expense through their purchase gas adjustmcnt [PGAj mmhmism. thereby 
nlucing the lead of bad debt cxpcnsc that thc company had to ahsorb on their mm. Fig. 3 dcpicts thc close corrda- 
tion tehveen rising averige bad dcbt apcnvr and rising gas prim. 

Figure 3 
Gas Price w. Bad Debt 
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As one would apct. with the higher level of p s  commc*3ty prices th3t customers had to pay and the rise in bad 
debt expense experienced during the past three winter h d n g  smso11s, mmt LDCs incurred highcr Icz.cls of working 
captd .  The winter af 2COS witnessed one of the sharpest incrmses in seasonal working capiml on acccmt of accounts 
rccuwblcs and inventory truild-ups related to higher natural gas p r i ~ a ,  rising 136% over BO-! levels among those 
LDG respnding to affirmative increaws in working capital In.cls. Onelarge LDC reported a 155% inmeascin their 
2005 working capid IrvcI m-cr thc prior ymr. S m e  cumpanics hmevcr, were able to match thdr incrcser in 
ac~uunts rmeivallrs and inventory with amcunts payable by s n u d n g  rhcir p s  purehssc trmccictns tci mure 
dcdclp mtch their gas pqmenn for i m c n t n ~ a n d  timing thcic doscr to the andcipatcd cash rcccipts &om cusmmcrs, 
so that they had less working capit31 m finance. 

It is dm interesting m note, as depicted in Fig. 4, t ha t  on merage, LDC short term debt renmincd rclaavely flat 
afrcr 2003 despite t h e  continuing rise in &e cost of natural p s  prices. Some compmics i d m t d  that theywerc ddib- 
entely rcEinandng short-term debt h u g h  mccfiuni term notes or throush other means of long-term debt by locking 
in the cost of financing under iiwrable interest rates. while others were able 03 contain thc increases in thdr ZCi lS 
u*wking mpital la-ds and did not n d  to borrow as much h r  thcir m s o d  needs. In fact. appruumatelp half the 
LSZG indicating having higher lei& of working c3pital in ? O M  c o m p d  with prior yms were 3He tu d u c t  thdr 
short-term debt levels by xfinanncing via Ions-term debt or issuance of new equity. 

Figure 4 
Gas Pdte 115, Avg Sttart T m  Debt OPliZsllasrdlng 

LDCs Take Varied Approaches in Integrating WMC with RD 
It appem that LDCs &t already have Full RR similar to the -balancing amounts" including revenue normalization 
ad iumcnts  or eustomr utilization tracl~xs being employed in certain jurisdictions such as Glihrnk, AIa~-fland and 
North Carolina. p& to knep thdr rotc dcsisns inuct as they arc easily a d m i n i s d  and dlm- fur full rccor-cry of 
their authorized mxgjns. Most othcr companies b t  cwrcntly h e  VWC in wme of thcx jurisdictions hmwa,  
prefer to Lcep the consemation marL+ ts3Cl;er or mriff scpxate. for the reason tha t  their mrcnt WMC prcnide red 
time cash flow and earnings adiustmcnts whereas the conscn-ation tr3CEcrs t p i n l l y  pmide aftrr-the-ict cash flm 
adjustments through dcfcml accountsthat me collectd over a subqucn t  12-month period. 

FVhile some public utility commissions would permit t h e  filing of RD outride thc p c d u r a l  norm of 3 Ml rate 
cnsc, most would dearly prefer 3 full rJtc case to he fild in mnnectionwith a n t ~  d m i p  alteration or a t  I n s t  to miew 
a genenl rate COY after-the-ict in short order, It also appears that t he  great majority of respondents cxperiencing 
customer gas consumption declines on a ~ o u n t  of ccsnservation u~ould be indind to file md re-file fnr some form of 
RD if denied the kst time by their replators. For m y .  t h i s  is a long but neccsxq trek to take a5 a means of curing 
3 rate design ddciency dmt a p p m ~  to bc increasingly untenable. 

!c*xloo~'s Special' Comrnmr 5 
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Conclusion 

comnwion or weather variables through their rate design mcchmimirms, or had RD tiling plans c c  extension plms. 
Among these, Al3b3m3 Gas Corpomtion QLl1u3psm) ad-,iscs th3t thcir "mtc smbilizadon snd yuallization" medunism 
will mntinue through a t  least 20013 and Southern California Gas Company [SoCd Gas) appears to bc satisficd with 
how thcir "hlancing 3cc0unts'~ have been impkrnented p~m+ousIy and haw reycstd that the 1qpd3tnq' commis- 
sion continue with them going forwxd. Follwing the completion of 333 independent study m mmsurc the effcctise- 
ness of in conseriation mechanism. hT&*est Natural Gas Company w3s able to c~btain 3 p p d  af tht arcgan 
Puhlic Utility Commission in 7035 to continue its mnseriation tariff b r  an odditiond four yt3s ttuclugh Sepccmhx 
30. ZU03. m d  increa, the mishanism's csm-erage fmm 3 p a r d  disoupling of WJ?u of residential and cummehid gas 
usage tu a full dempling of ltQ% It olsn maintains 3 sepwate weather nomall3tion mechanism that was c3crendcd 
through September 2OD& 

h April of ?0Ix. b c a d e  bk'~Id G ~ s  Curpcmdun in \%&&on smtc obr;iintd opprcrvd from t he  Oregon 
Puttlic Lklifj' Commission to implcmcnt a dccoupling medunism to track changes in marL+ due to conseriation 
{variations in weathcr-normalized uage'l3nd tc9 mck chmgs in m q i n  due tc4  coth her vari3tions from n c m d  fcc 
residential and mmmcrcid custmners. Cascade's RD spplication for S V a s h i n p  Sutcis still pcnding. 

Piedmont _haturd G3s in North Gmlina obnincd approval for 3 full RD mechanism for athnre-year trid p % d .  
with the state's h o r n c y  Gcncrd appealing the dccisiun in the courts. The  appeal has b m  initiatcd and the court has 
taken no action. In the meantime, the c o m p y  h s  irnplemcntrd the mechanism effective November 1 of X0sJ.s. 

%%bshinL*n Gas Light Compny ohtained a full RD Epc;mue Normalization Adiusscnt) in its A I q I m d  iuris- 
&dun which w m t  into effca on October 1, ?KI5. It h35 praioudy 3ttcmptcd DJ introduce at hast prtd RD in its 
\5rb#nia and W~.liington D.C. iurisdcticms, 

Smthwcst Gas Corpnt ion did not fm 35 wdl in in Arkcaw RD appliadnn where it p e r a r e s  54% of its gross 
margin, The mmpany's d i t  mctriowerc alrady weaker than its Baa utility p r s  m d  it h d y  ncded an effectiw 
RD rnechmism across all its jurisdiczions to protect its gross mq@ns. %X'h.ile thc Xriuona Ccqxration Commission 
f d y  p td  it 3 pardal rate increme after ovcr nnc-year in the application prcccss and brought current reccnt mst 
md custnmer urige factcm in Arizonn, it denied the cumpny its request for RD through "bdancing3cmunts" 3s ithas 
in California. The  company also lo& RD in its hTwada jurisdictictn 1'33% of p s s  margins) and the corn- lost 
g rm mmgimin 2005 whcn it expcricnmd nnc ofthe 10 warmest ynrs  on remrd.which follcwed a w 3 m  ;IKi3. one of 
the w m a t  years in mer 1WJ years. The curnulntix7e Ctfects of tfiis wrmer than n o d  we3ther continued into the 
company's qmrtcr ending hfxch 3 1.7KG.u.hich ~ " 3 5  mostly respnsitk b r  the mmpny's loss of $9 d i o n  in oprr- 
ating margin. 3Ioo$'s mol: a&cm in ?;by 2005 to downLpde the compmy's senior unsecured debt to E3a3 from 
E 3 2  wherc i t  is cunmdy under stable outlook. 

In the mcandme. thekt of LDCs 3pp15?5 br RD continues to e x p n d s i t h  Amos Encrry Corpornucm attempt- 
ing to add cca~en~ition riders in kcy jurisdicuons where it 3lrea$ has WTK, I n d j m a  G;ls Company m d  Southern 
Indkns G 3 s  md Elecxric Company (utility s u E d ~ m  of 'SEcwn Utility Holdings) both applying h r  conservation 
mmgn protection in Indima to supplemcnt thar  recently approad WNC, and r Gas Corpomtion sceking a 
conum.3tiun uriff in Uuk Nnv Jerscy Natural G 3 5  and SouthJcrxy Gas Com 
in Nm-Jerscy, requmting a full decoupling mechanism. Buth  ufthese NewJersey 

Mad$ s bclievcs that the LDCs su~essful in thcir RD initiative will stand 3 better chmce than others in pn~tect- 
ingthei gross margins find o a m d l  credit menics from the nqat iw impm- of increasing wladi ty  ofnatural gas p r i m  
m d  climaric chmgc5. Stronger margins m d  nrning  would dso wn'c to cushion the b1clji.s inacted ty increosa in 
bad deht cxpcnse that tend to accompany rising 3% priccs. As p s  customers stcp up their mnservation efforts in 
rcsponsc to these ridng m m m d q  prim. itwill tecome inernsinglyimprtant for LDCs to witch finm a gas K.O~U- 

metric mst recwiwy methoddogym one of Rn. While RD may haw originally b c p n  3s a re,$od concept in ccrtain 
juridictiom i t  has quickly become 3 naticawidc phcnomcnon th3t sill chdcnge  replators and g;ls utilities slikc. as 
they seck to mrrect a st ructunl  imbdnncc in their ratc design that h s  tecomc inernsingly difficult to ipmre. 

6 !vfnociy's Special Comment 
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Global Credit Research 
Rating Action 

10 MAR 2006 

cftioep: Southwest Gas Corooratlon 

MOODY'S PLACES THE BaaZ/NEGATIVE OUTLOOK SENIOR 
UNSECURED DEBT OF SOUTHWEST GAS CORPORATION UNDER 
REVIEW FOR POSSIBLE DOWNGRADE 

Approximately $1.2 BN of Debt Affected 

New York, March 10, 2006 -- Moody's Investors Service places under review for 
possible downgrade the BaaZ/negative outlook senior unsecured debt of Southwest 
Gas Corporation (SWX), following the company's recent announcement that the 
Arizona Corporation Commission (ACC) issued a final decision not to adopt the 
company's proposed rate design for balancing accounts, thereby exposing it to 
continuing earnings risks associated with weather volatility and declining customer 
use resulting from the effects of gas conservation. At the same time, the company 
declared that 2005 was one of the 10 warmest years on record and that it lost 
approximately $17MM in operating margins, primarily as result of lower gas usage. 
Consolidated net income for 2005 declined 23% from 2004, largely on account of loss 
in operating margins resulting from warmer than normal weather. Arizona accounts 
for approximately 55% of SWX's gas distribution business and the ACC decision 
weighs heavily on the company. 

I n  its review, Moody's will consider what other options may be available to the 
company in terms of mitigating the effects of warmer than normal weather, loss of 
operating margins on account of gas conservation by customers, the reduction of 
regulatory lag in dealing with high capital expenditures in a fast-growing service 
territory and rising operating expenses. Also under review will be the impact of these 
factors on the company's credit metrics and future financial performance. 

Ratings of SWX under Review are as follows: 

Southwest Gas Corporation - Baa2 senior unsecured 
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Southwest Gas Capital I1 - Baa3 preferred trust securities 

Southwest Gas Corporation - (P) Ba l  preferred shelf 

Southwest Gas Corporation is headquartered in Las Vegas, Nevada, and provides 
natural gas service to over 1.7 million customers in Arizona, Nevada and California. 

New York 
John Diaz 
Managing Director 
Corporate Finance Group 
Moody's Investors Service 
JOURNALISTS: 212-553-0376 
SUBSCRIBERS : 2 12- 5 5 3 - 16 5 3 

New York 
Edward Tan 
Vice President - Senior Analyst 
Corporate Finance Group 
Moody's Investors Service 
JOURNALISTS: 212-553-0376 
SUBSCRIBERS: 212-553-1653 

@ Cowriaht 2006, Moody's Investors Service, Inc. and/or its licensors including Moody's Assurance Company, Inc. 
(together, "MOODY'S"), All rights reserved. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

KPSC 2nd Data Request Dated February 23,2007 
DR Item 57 

Witness: Gary Smith 

Data Request: 
Refer to the Smith Testimony, page 23, line 1 through page 24, line 9 and to the 
Application, Volume 1, Tab 6, FR lO(l)(b)(7), Proposed Tariff, Original Sheet 42.1 
through 42.4. 

a. Does Atmos plan to continue to apply the Weather Normalization 
Adjustment Rider (“WNA Rider”) if the CRS mechanism is authorized? 

b. Does the CRS mechanism allow for Commission consideration of the 
reasonableness of the six months of budgeted capital additions and 
associated items for the Rate Effective Period? Explain why or why not. 

c. Under the proposed CRS mechanism Atmos will be able to true-up or 
adjust its rates based on the results of the Evaluation Period to equal the 
return established in the last general rate case. Explain why it is 
reasonable for Atmos to also be able to adjust rates based on the Rate 
Effective Period which recognizes changes that occur after the Evaluation 
Period and includes six months of budgeted capital additions. 

d. Page 24, lines 3 through 6, states that the “annual review of the preceding 
calendar year (the Evaluation Period) incorporates a safeguard against 
returns for the Company either greater or lower than the authorized return 
on equity.” Doesn’t the WNA Rider accomplish the same thing? Explain 
why or why not. 

e. Explain why Atmos’s concerns over its revenue recovery are not fully 
addressed by its Performance Based Ratemaking mechanism, its Weather 
Normalization Adjustment mechanism and its Margin Loss Recovery 
mechanism. 

Response: 
a. Yes, the Company plans to continue to apply the WNA Rider in conjunction 

with CRS mechanism. The WNA Rider has performed well since its 
inception in Case 99-070, correcting for the impact of weather-related 
variations from normal on the Company’s non-gas revenues. Under 
traditional rate design, with the recovery of fixed costs through volumetric 
charges, winter temperature-driven customer volumes introduce significant 
variations in the Company’s return absent WNA. Since the inception of the 
WNA Rider in the winter of 2000-2001 , the mechanism has reduced annual 
distribution charges by as much as $1,034,462 (in a winter 6.4% colder 
than normal), and increased annual distribution charges by as much as 
$2,051,095 (in a winter 13.4% warmer than normal). The WNA mechanism 
adjusts though real-time adjustment based on the winter temperature 
variances in the customer’s billing cycle. We believe the WNA Rider is the 
ideal solution to address this challenge. By supplementing the CRS with 
the WNA rider, the CRS will simply correct for changes in costs and 
variables other than those already corrected through the WNA rider. 



b. Yes. With respect to the capital additions projected for the Rate Effective 
Period, we would expect that the focus of data requests will be the 
reasonableness of the projections. Refer also to the Company’s response 
to AG DR ?-82(a). 

c. The CRS proposal is designed to accomplish two review exercises with 
each filing, one historical and one prospective: 
The first review exercise is to true-up the historical Evaluation Period. This 
review will compare actual costs and revenues and then calculate the 
amount of revenue to be increased or decreased such that the earned rate 
of return for the Evaluation Period equals the return authorized by the 
Commission in the most recent rate case. This historical review will not 
involve anv tvDe of Dro-forma adiustments or adiustments to revenue billing 
determinants. The only adjustments applied to the Evaluation Period will 
be those traditionally applied for ratemaking purposes, calculating the 13- 
month average of rate base components, and removing non-recoverable 
costs as determined by the Commission in the Company’s most recent rate 
case (such as donations] promotional and institutional advertising 
expenses, lobbying expenses, etc.) 
The second review exercise is to project revenues and costs for the Rate 
Effective Period. This review will include adjustments to rate base and 
income historically approved by the Commission. Such adjustments would 
include updates to revenue billing determinants] six months of budgeted 
capital additions and other rate base adjustments. This prospective review 
would identify an amount of revenue to be increased or decreased such 
that the expected return for the Rate Effective Period equals the return 
authorized by the Commission in the most recent rate case. To the extent 
these prospective adjustments vary from the actual results in the Rate 
Effective Period, the following year’s true-up review will correct for such 
variances. 
The sum of the revenue adjustment required for the Evaluation Period and 
the revenue adjustment required for the Rate Effective Period will 
determine the total amount of revenue for which rates will then be adjusted. 
Those rates will remain in effect for the entire Rate Effective Period. 

d. The WNA rider provides] only in limited measure, a safeguard against 
returns for the Company either greater or lower than the authorized return 
on equity; but only as it relates to the collection of distribution (non-gas) 
revenues. In essence, without WNA, the Company’s distribution revenues 
would be greater than necessary to cover its costs and produce its 
authorized return on equity if weather was much colder than normal. 
Conversely, the Company’s return could be much lower than authorized if 
weather was much warmer than normal absent WNA. WNA only 
addresses the impact of weather-related variations from normal on the 
Company’s non-gas revenues. The proposed CRS would not only monitor 
revenues] but also changes in costs, ultimately comparing the actual return 
on equity achieved versus the authorized rate of return. 

e. Each of the referenced mechanisms achieves their intended purpose, but 
even in aggregate, they do not address the comprehensive scope of the 
proposed CRS. 


