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equity,” which is synonymous to the “required ROE” that investors expect based on the
amount of risk inherent in the equity investment. In other words, the cost of equity from
the company’s perspective equals the required ROE from the investor’s perspective.

The “earned ROE” is a historical return that is measured from a company’s
accounting statements, and it is used to measure how much shareholders earned for
investing i a company. A company’s earncd ROE is not the same as the company’s cost
of equity. For example, an investor who mvests in a risky company may require a return
on investment of 10%. If the company used the same estimates as the investor, then the
company will estimate that its cost of equity is also 10%. If the company performs poorly
and the investor earns a return of only 7%, this does not mean that the investor required
only 7%, or that the investor will not still require a 10% return the following period. Thus,
the cost of equity is not the same as the earned ROE.

Finally, the “awarded™ return on equity is unique to the regulatory environment; it
is the return authorized by a regulatory commission pursuant to legal guidelines. As
discussed later in this testimony, the awarded ROE should be based on the utility’s cost of
equity. The relationship between the terms and concepts discussed thus far could be
summarized in the following sentence: If the awarded ROE reflects a utility’s cost of
equity, then it should allow the utility to achieve an earned ROE that is sufficient to satisfy
the required return of its equity investors. Thus, the “required” or “expected” return from
an investor’s standpoint is not simply what the investor wishes he could get. Likewise, the
expected return of a utility investor has nothing to do with what the investor “expects” the
ROE awarded by a regulatory commission to be. Rather, the expected return/cost ofequity

is estimated through objective, mathematical financial modeling based on risk.
4
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the investor for the extra risk he or she assumes by buying a stock rather than a riskless
U.S. Treasury security. The CAPM has been utilized by companies around the world for
decades for the same purpose we are using it in this case — to estimate cost of equity.

In stark contrast to the Nobel-prize-winning CAPM, the risk premium modelks relied
upon by utility ROE witnesses are not market-based, and therefore have no value in helping
us estimate the market-based cost of equity. Unlike the CAPM, which is found in almost
every comprehensive financial textbook, the risk premium models used by utility witnesses
are almost exclusively found in the texts and testimonies of such witnesses. Specifically,
these risk premium models attempt to create an inappropriate link between market-based
factors, such as interest rates, with awarded returns on equity. Inevitably, this type of
model is used to justify a cost of equity that is much higher than one that would be dictated
by market forces.

VIIL. COST OF EQUITY SUMMARY

PLEASE SUMMARIZE THE RESULTS OF THE CAPM AND DCF MODEL
DISCUSSED ABOVE.
The following table shows the cost of equity results from each model T employed in this

case, 101

101 See Exhibit DIG-12.

78












| A DOES THIS CONCLUDE THE COST OF CAPITAL PORTION OF YOUR
2 TESTIMONY?

3 A Yes. The following sections of my testimony are related to depreciation.
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PROFESSIONAL ASSOCIATIONS

Oklahoma Bar Association

Society of Depreciation Professionals

Board Member — President

Participate in management of operations, attend meetings,
review performance, organize presentation agenda.

Society of Utility Regulatory Financial Analysts

SELECTED CONTINUING PROFESSIONAL EDUCATION

Society of Depreciation Professionals

“Life and Net Salvage Analysis”

Extensive instruction on utility depreciation, including actuarial
and simulation life analysis modes, gross salvage, cost of removal,
life cycle analysis, and technology forecasting.

Society of Depreciation Professionals

“Introduction to Depreciation” and “Extended Training”
Extensive instruction on utility depreciation, including average
lives and net salvage.

Society of Utility and Regulatory Financial Analysts
46th Financial Forum. "The Regulatory Compact: Is it Still Relevant?”
Forum discussions on current issues.

New Mexico State University, Center for Public Utilities
Current Issues 2012, “The Santa Fe Conference”
Forum discussions on various current issues in utility regulation.

Michigan State University, Institute of Public Utilities

“39th Eastern NARUC Utility Rate School”

One-week, hands-on training emphasizing the fundamentals of
the utility ratemaking process.

New Mexico State University, Center for Public Utilities

“The Basics: Practical Regulatory Training for the Changing Electric Industries”
One-week, hands-on training designed to provide a solid

foundation in core areas of utility ratemaking.

The Mediation Institute

“Civil / Commercial & Employment Mediation Training”
Extensive instruction and mock mediations designed to build
foundations in conducting mediations in civil matters.
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2007 — Present

2014 — Present
2017

2014 — Present

Austin, TX
2015

New Orleans, LA
2014

Indianapalis, IN
2014

Santa Fe, NM
2012

Clearwater, FL
2011

Albuquerque, NM
2010

Oklahoma City, OK
2009





















DCF Stock and Index Prices

Ticker AGSPC  ATO NIR NWN 0GS Sh SWX SR

30-day Average 3137 100.25 3182 5519 7619 2440 6872 B6.16
Standard Deviation 68.9 1.64 1.04 2.94 2,25 123 2.24 2.63
06/05/20 3207 10432 3569 64.04 B3.95 28.09 7451 7446
06/10/20 3190 103.74 3422 6189 8248 2742 7106 72.60
06/11/20 3002 99.27 3185 5762 7671 2513 6710 67.69
06/12/20 3041 100.43 3130 5713 7693 2506 6678 67.63
06/15/20 3067 10108 3156 S5B48 7762 25.19 68.67 68.84
06/16/20 3125 102.26 32.60 5880 7845 2615 69.02 69.66
06/17/20 3113 10118 3158 5700 7622 2528 6722 6729
08/18/20 3115 10145 3165 57.07 7635 2515 6861 66.63
06/15/20 3098 99,72 3163 5485 7451 2467 6606 6546
06/22(20 3118 10012 3162 5581 7574 2467 66.69 66,08
06/23/20 3131 98.84 3119 5583 75.42 2435 6627 65.65
06/24/20 3050 9896 3094 5443 7496 2417 6569 64.43
06/25/20 3084 97.07 3103 5385 7405 2385 6537 63.96
06/26/20 3008 9746 3126 5296 7351 2365 6552 6217
06/29/20 3053 9838 3223 5500 7485 2456 6752 64.39
06/30/20 3100 99.58 3265 5579 77.05 2459 B9.05 6571
07/01/20 3116 100.69 3222 5575 77.00 2461 67.80 66.59
07/02/20 3130 10118 3240 5568 77.35 2453 6846 67.17
07/06/20 3180 101.24 3245 5462 7639 2399 69.46 67.07
07/07/20 3145 100.07 3180 53.36 7537 23.60 68.87 6635
07/08/20 3170 98.38 3125 5261 75.42 2345 6827 6532
07/09/20 3152 97.69 3017 5102 7407 2268 6695 63.22
07/10/20 3185 99.09 3103 5284 7514 2327 6899 6555
07/13/20 3155 9969 31.29 5235 7569 2324 ©69.72 65.26
07/14/20 3158 10043 3142 5232 7530 23328 7107 64.93
07/15/20 3227 10064 3206 5275 7544 2334 7181 6451
07/16/20 3216 10055 3144 5257 7478 2343 7113 6447
07/17/20 3225 101.06 31.92 53.44 7505 23.63 7207 6452
07/20/20 3252 99.81 3062 5225 7389 2307 7057 6273
07/21/20 3257 102.15° 3147 53.39 7588 2343 7136 64.06

All prices are adjusted closing prices reported by Yahoo! Finance, http://finance.yahoo.com
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DCF Stock and Index Prices
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DCF Dividend Yields
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DCF Dividend Yields
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(1] (2] (3]
Stock Dividend

Company Ticker Dividend Price Yield
Atmos Energy Corporation ATO 0.575 100.25 0.57%
New Jersey Resources Corporation NJR 0.313 31.82 0.98%
Northwest Natural Holding Company NWN 0.477 55.19 0.86%
ONE Gas, Inc. 0GS 0.540 76.19 0.71%
South Jersey Industries, Inc. S 0.295 24.40 1.21%
Southwest Gas Holdings, Inc. SWX 0.570 68.72 0.83%
Spire Inc. SR 0.623 66.16 0.94%
Average $0.48 $60.39 0.87%

[1] Most recent reported quarterly dividends per share. Nasdag.com

[2] Average stock price from DIG stock price exhibit.

[3] = [1] / [2] (quarterly)



DCF Terminal Growth Rate Determinants
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DCF Terminal Growth Determinants

Terminal Growth Determinants Rate
Nominal GDP 3.9% 1]
Inflation 2.0% [2]
Risk Free Rate 1.4% [3]
Highest 3.9%

[1], [2] CBO, The 2019 Long-Term Budget Outlook, p. 54, June 2019
[3] From DIG risk-free rate exhibit
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DCF Final Results
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(1] [2] [3] [4]
Dividend Stock Price Growth Rate DCF
(do) (Po) (g) Result
50.48 $60.39 3.90% 7.3%
[1] Average proxy dividend from DJG dividend exhibit
[2] Average proxy stock price from DJG dividend exhibit "

[3] Highest growth rate from DJG growth determinant exhibit

[4] Quarterly DCF Approximation = [dp(1 + g][m/Po +{1+g) -1
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CAPM Risk-Free Rate
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Date Rate
06/09/20 1.59%
06/10/20 1.53%
06/11/20 1.41%
06/12/20 1.45%
06/15/20 1.45%
06/16/20 1.54%
06/17/20 1.52%
06/18/20 1.47%
06/19/20 1.47%
06/22/20 1.46%
06/23/20 1.49%
06/24/20 1.44%
06/25/20 1.43%
06/26/20 1.37%
06/29/20 1.39%
06/30/20 1.41%
07/01/20 1.43%
07/02/20 1.43%
07/06/20 1.45%
07/07/20 1.38%
07/08/20 1.39%
07/09/20 1.32%
07/10/20 1.33%
07/13/20 1.33%
07/14/20 1.30%
07/15/20 1.33%
07/16/20 1.31%
07/17/20 1.33%
07/20/20 1.32%
07/21/20 1.31% -

Average 1.41%

*Daily Treasury Yield Curve Rates on 30-year T-bonds, http://www.treasury.gov/resources-
center/data-chart-center/interest-rates/.



CAPM Beta Coefficient

Company Ticker Beta
Atmos Energy Corporation ATO 0.80
New Jersey Resources Corporation NIR 0.90
Northwest Natural Holding Company NWN 0.80
ONE Gas, Inc. 0GS 0.80
South Jersey Industries, Inc. Sl 0.95
Southwest Gas Holdings, Inc. SWX 0.90
Spire Inc. SR 0.80

Average 0.85

Betas from Value Line Investment Survey
NR - not reported

20200051-GU
Exhibit DIG-8

DCF Beta Coefficient
Page1of1






CAPM Equity Risk Premium Results
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CAPM Equity Risk Premium Results

|ESE Business School Survey

Graham & Harvey Survey

Duff & Phelps Report

Damodaran

Garrett

Average

Highest

5.6%

4.4%

6.0%

5.7%

5.8%

5.5%

6.0%

[1]
[2]
(3]
(4]

(5]

[1] IESE Business School Survey 2020

[2] Graham and Harvey Survey 2018

[3] Duff & Phelps, 3-5-2020

[4] http://pages.stern.nyu.edu/~adamodar/, 7-1-20
[5] From DJG implied ERP exhibit
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CAPM Final Results
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CAPM Final Results

Page 1of1
[1] [2] [3] [4]

Risk-Free Value Line Risk CAPM

Company Ticker Rate Beta Premium Results
Atmos Energy Corporation ATO 1.41% 0.800 6.0% 6.2%
New Jersey Resources Corporation NJR 1.41% 0.900 6.0% 6.8%
Northwest Natural Holding Company NWN 1.41% 0.800 6.0% 6.2%
ONE Gas, Inc. 0GS 1.41% 0.800 6.0% 6.2%
South Jersey Industries, Inc. sl 1.41% 0.950 6.0% 7.1%
Southwest Gas Holdings, Inc. SWX 1.41% 0.900 6.0% 6.8%
Spire Inc. SR 1.41% 0.800 6.0% 6.2%
Average 0.850 6.5%

[1] From DIG risk-free rate exhibit

[2] From DJG beta exhibit

[3] From DJG equity risk premium exhibit
[6]=[1]+([2] * [3]



Cost of Equity Summary Eﬁ?g::ﬂ;i;til;

Cost of Equity Summary
Page1of1
Model Cost of Equity
Discounted Cash Flow Model 7.3%
Capital Asset Pricing Model 6.5%

Average 6.9%




Market Cost of Equity

Source Estimate
IESE Survey 7.0% [1]
Graham Harvey Survey 5.8% [2]
Duff & Phelps 7.4%
Damaodaran 7.1% [3]
Garrett 7.2% [4]

Highest 7.4%

[1] Average reported ERP + riskfree rate

[2] Average reported ERP + risk-free rate

[3] Recent highest reported ERP + risk-free rate
[4] From Implied ERP exhibit

20200051-GU

Exhibit DJG-13
Market Cost of Equity
Page1of 1



Utility Awarded Returns vs. Market Cost of Equity
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Utility Market Cost of Equity vs. Awrded Returns

Pagelofl
(1] [2] [3] [4] [5] (6] (7]
Electric Utilities Gas Utlilities Total Utilities S&P 500 T-Bond Risk Market
Year ROE # ROE # ROE # Returns Rate Premium COE
1930 12.70% 38 12.68% 33 12.69% 71 -3.06% 8.07% 3.89% 11.96%
1991 12.54% 42 12.45% 31 12.50% 73 30.23% 6.70% 3.48% 10.18%
1992 12.09% 45 12.02% 28 12.06% 73 7.49% 6.68% 3.55% 10.23%
1993 11.46% 28 11.37% 40 11.41% 68 9.97% 5.79% 3.17% 8.96%
1994 11.21% 28 11.24% 24 11.22% 52 1.33% 7.82% 3.55% 11.37%
1995 11.58% 28 11.44% 13 11.54% 41 37.20% 5.57% 3.29% 8.86%
1996 11.40% 18 11.12% 17 11.26% 35 22.68% 6.41% 3.20% 9.61%
1997 11.33% 10 11.30% 12 11.31% 22 33.10% 5.74% 2.73% 8.47%
1998 11.77% 10 11.51% 10 11.64% 20 28.34% 4.65% 2.26% 6.91%
19389 10.72% 6 10.74% 6 10.73% 12 20.89% 6.44% 2.05% 8.49%
2000 11.58% 9 11.34% 13 11.44% 22 -9.03% 5.11% 2.87% 7.98%
2001 11.07% 15 10.96% 5 11.04% 20 -11.85% 5.05% 3.62% 8.67%
2002 11.21% 14 11.17% 19 11.19% 33 -21.97% 3.81% 4,10% 7.91%
2003 10.96% 20 10.99% 25 10.98% 45 28.36% 4.25% 3.69% 7.94%
2004 10.81% 21 10.63% 22 10.72% 43 10.74% 4,22% 3.65% 7.87%
2005 10.51% 24 10.41% 26 10.46% 50 4.83% 4.39% 4.08% 8.47%
2006 10.32% 26 10.40% 15 10.35% 41 15.61% 4.70% 4.16% 8.86%
2007 10.30% 38 10.22% 35 10.26% 73 5.48% 4.02% 4.37% 8.39%
2008 10.41% 37 10.39% 32 10.40% 69 -36.55% 2.21% 6.43% 8.64%
2009 10.52% 40 10.22% 30 10.39% 70 25.94% 3.84% 4.36% 8.20%
2010 10.37% 61 10.15% 39 10.28% 100 14.82% 3.29% 5.20% 8.49%
2011 10.29% 42 9.92% 16 10.19% 58 2.10% 1.88% 6.01% 7.89%
2012 10.17% 58 9.94% 35 10.08% 93 15.89% 1.76% 5.78% 7.54%
2013 10.03% 49 9.68% 21 9.93% 70 32.15% 3.04% 4.96% 8.00%
2014 9.91% 38 9.78% 26 5.86% 64 13.52% 2.17% 5.78% 7.95%
2015 9.85% 30 9.60% 16 9.76% 46 1.38% 2.27% 6.12% 8.39%
2016 9.77% 42 9.54% 26 9.68% 68 11.77% 2.45% 5.69% 8.14%
2017 9.74% 53 9.72% 24 9.73% 77 21.61% 2.41% 5.08% 7.49%
2018 9.64% 37 9.62% 26 9.63% 63 -4.23% 2.68% 5.96% 8.64%
2019 9.64% 67 9.67% 27 9.65% 94 31.22% 1.92% 5.20% 7.12%

[1], [2), (3] Average annual authorized ROE for electric and gas utilities, RRA Regulatory Focus: Major Rate Case Decisions

[31=11] +[2]

[4], 15], [6] Annual S&P 500 return, 10-year T-bond Rate, and equity risk premium published by NYU Stern School of Business
[7] = [5] + [6] ; Miarket cost of equity represents the required return for investing in all stocks in the market for a given year



Summary Accrual Adjustment

Plant

Plant Balance

Company OPC OPC
Function 12/31/2020 Proposal Proposal Adjustment
Distribution 2,035,932,594 48,739,863 43,273,741 (5,466,122)
General 31,902,517 1,812,056 1,812,056 -
Total S 2,067,835,111 S 50,551,919 $ 45,085,797 S (5,466,122)
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Summary Accrual Adjustment
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Observed Life Tables and lowa Curve Charts
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PGS
Gas Division
378.00 Meas. & Reg. Sta. Eq - General
Observed Life Table
Retirement Expr. 1970 TO 2020
Placement Years 1940 TO 2019
$ Surviving At $ Retired Retirement % Surviving At
Age Beginning of During The Ratio Beginning of
Interval Age Interval Age Interval Age Interval
36.5-37.5 $544,884.60 $11,046.24 0.02027 66.48
37.5-38.5 $521,854.36 $11,936.91 0.02287 65.13
38.5-39.5 $491,619.41 $3,811.13 0.00775 63.64
30.5-405 $456,126.01 $18,646.58 0.04088 63.15
405-415 $412,561.05 $27,873.91 0.06756 60.57
41.5-425 $357,731.78 $7,837.79 0.02191 56.48
425-435 $349,168.38 $72,087.29 0.20645 55.24
43.5-445 $255,456.53 $3,338.50 0.01307 43.83
44.5-455 $218,069.65 $4,316.09 0.01979 43.26
45.5- 46.5 $200,651.58 $4,763.09 0.02374 42.41
46.5-47.5 $182,352.15 $11,301.93 0,06198 41.40
47.5-48.5 $159,184.85 $1,515.40 0,00952 38.83
48.5-49.5 $152,764.81 $4,450.19 0.02913 38.46
49.5-50.5 $144,010.37 $8,130.74 0.05646 37.34
50.5-51.5 $133,697.70 $8,697.89 0.06511 35.23
51.5-525 $114,265.55 $18,654.85 0.16326 32.94
52.5-53.5 $77,623.66 $17,820.67 0.22958 27.56
53.5-54.5 $57,598.21 $2,546.83 0.04422 21.23
54.5-55.5 $48,863.01 $3,691.12 0.07554 20.30
55.5- 56.5 $42,999.27 $5,617.30 0.13064 18.76
56.5 - 57.5 $32,520.73 $416.30 0.01280 16.31
57.5-58.5 $31,105.82 $964.99 0.03102 16.10
58.5-59.5 $26,787.83 $0.00 0.00000 15.60
59.5-60.5 $26,169.83 $825.82 0.03156 15.60
60.5-61.5 $13,272.63 $0.00 0.00000 15.11
61.5-62.5 $5,600.74 $0.00 0.00000 15.11

62.5-63.5 $455.57 $0.00 0.00000 15.11





















Age
Interval

36.5-37.5
37.5-385
38.5-39.5
39.56-40.5
40.5-41.5
41.6-425
42.5-43.5
43.5-44.5
44.5-45.5
455-46.5
46.5-475
47.5-48.5

20200051-GU
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Observed Life Tables and lowa Curve Charts

PGS
Gas Division
380.02 Services - Plastic

Observed Life Table

Retirement Expr. 1970 TO 2020
Placement Years 1959 TO 2020

$ Surviving At 8 Retired Retirement
Beginning of During The Ratio
Age Interval Age Interval
$8,449,421.61 $83,313.58 0.00986
$4,969,330.80 $74,839.61 0.01506
$3,609,791.31 §54,839.25 0.01519
$2,443,895.83 $43,796.59 0.01792
§1,573,205.87 $21,354.86 0.01357
§772,861.50 $31,528.55 0.04079
$281,846.16 $51,991.00 0.18447
$144,585.99 $54,644.70 0.37794
$89,941.29 $18,757.92 0.20856
$71,183.37 $18,404.75 0.25855
$52,778.62 $14,185.07 0.26877

$38,593.55 $18,338.00 0.47516

Page 90of 13

% Surviving At
Beginning of
Age Interval

85.00
84.16
82.90
81.64
80.17
79.08
75.86
61.87
38.48
30.46
22.58
16.51
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The K obtained from the DCF equation corresponds to that specific
stream of future cash flows alone; and

Dividends, rather than earnings, constitute the source of value.

The General DCF can be rearranged to make it more practical for estimating the cost of equity.

Regulators typically rely on some variation of the Constant Growth DCF Model, which is

expressed as follows:

where: K
Dy
Po

Equation 5:

Constant Growth Discounted Cash Flow Model

I n

discount rate / required return on equity
expected dividend per share one year from now
current stock price

expected growth rate of future dividends

Unlke the General DCF Model, the Constant Growth DCF Model solves directly for the

required return (K). In addition, by assuming that dividends grow at a constant rate, the dividend

stream from the General DCF Model may be essentially substituted with a term representing the

expected constant growth rate of future dividends (g). The Constant Growth DCF Model may be

considered in two parts. The first part is the dividend yield (D1/Po), and the second part is the

growth rate (g). In other words, the required return in the DCF Model is equivalent to the dividend

yield plus the growth rate.

In addition to the four assumptions listed above, the Constant Growth DCF Model relies

on four additional assumptions as follows: 124

124 Id. at 254-36.
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ke The discount rate (K) must exceed the growth rate (g);

2. The dividend growth rate (g) is constant in every year to infinity;
3. Investors require the same return (K) in every year; and

4. There is no external financing; that is, growth is provided only by the
retention of earnings.

Since the growth rate in this model is assumed to be constant, it is important not to use growth
rates that are unreasonably high. In fact, the constant growth rate estimate for a regulated utility
with a defined service territory should not exceed the growth rate for the economy in which it
operates.

‘The basic form of the Constant Growth DCF Model described above is sometimes referred
to as the “Annual” DCF Model. This is because the model assumes an annual dividend payment
to be paid at the end of every year, as well as an increase in dividends once each year. In reality
however, most utilities pay dividends on a quarterly basis. The Constant Growth DCF equation
may be modified to reflect the assumption that investors receive successive quarterly dividends
and reinvest them throughout the year at the discount rate. This variation is called the Quarterly

Approximation DCF Model.'?>

Equation 6:
Quarterly Approximation Discounted Cash Flow Model
4
do(1+g)'*
K= +@A+ Y -1
P 0
where: K =  discount rate / required return

dp =  cwrrent quarterly dividend per share

Po =  stock price

g =  expected growth rate of future dividends

125 Id. at 348,
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the probable life curve, and back down to the age corresponding to point “B.” It is no coincidence
that the vertical line from ALx connects at the top of the probable life curve. This is because at

age zero, probable life equals average life.


















































