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Comparative Evaluation of the
Predictive Risk Premium Model,

‘the Discounted Cash Flow

Model and the Capital Asset
Pricing Model for Estimating the
Cost of Common Equity

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

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

I. Introduction reregulation of the electric utility
industry and putting the planning
of generation assets, whether
renewable or not, back in the

hands of the experts and those

The lead article in the July 2008
issue of this Journal, “Integrating
Renewables into the US Grid: Is it

Sustainable,” by Professors Peter
Mark Jansson and Richard A.
Michelfelder,’ called for the

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

he regulatory process for

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

ince publication, more

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

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

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

II. Development of the
PRPM

The cost rate of common equity
is not directly observable in the
capital markets and must be
inferred using various financial
models. The most commonly
used cost of common equity
models in the regulatory arena are
the aforementioned DCF and the
CAPM. Since these models are
based upon many restrictive
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assumptions, they involve a
significant amount of analyst
subjectivity in their application, o
resulting in much debate over thq)
application and results of these E
models. O

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

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

L copyh

Dec 1

May 2013, Vol. 26, Issue 4 1040-6190/$~see front matter © 2013 Elsevier Inc. All rights reserved., http://dx.doi.org/10.1016/§.tej.2013.04.005 ¢




III. Estimation Method

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

IV. Application of the
PRPM to Publicly Traded
Utility Companies

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

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

l l sing EViews Version 7.2,
the PRPM coefficients and

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

18.00%
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rate of common equity for each
utility, the average predicted
utility specific equity risk
premium through each month
ending from January 2006
through December 2011 was then
added to the projected consensus
forecast of the expected yields on
30-year U.S. Treasury bonds for
the next six quarters by the
reporting economists in the
concurrent Blue Chip Financial
Forecasts (Blue Chip).

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

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

he CAPM was applied by

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

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

Figure 1 shows that indicated

ROEs derived from the PRPM

15.00%
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Figure 2:

Indicated Return on Common Equity Based upon the PRPM,

PRPM = = CAPM e =DCF

CAPM and DCF

Methodologies for the AUS Utility Reports Electric Companies

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

15.00%

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

Figures 2-5 present a
comparison of the average PRPM,
DCEF, and CAPM cost of common
equity estimates for each AUS

14.00%

13.00%

y NAAA
12.00% —\l\ \v (AV \A,\ v \
11.00% V/ - | l \-\ \/ \
10.00% /\-Av’\,f, \/\\ (v\
/"’ \ /w \/’ S\W
9.00% “ \
\/ \—
8.00%
W W WO WO I~~~ 0 0 0 G & O O O C © O i o o
SS3585656588888888a8gsdddy
5538523882388 238558388%5338
—=——PRPM = = CAPM === =DCF

Figure 3: Indicated Return on Common Equity Based upon the PRPM, CAPM, and DCF
Methadologies for the AUS Utility Reports Combination Companies

_ OFFICIAL copy

132019

Dec

M[Zy 2013, Vol. 26, Issue 4 1040-6190/$-see front matter © 2013 Elsevier Inc. All rights reserved., http://dx.doi.org/10.1016/j.tej.2013.04.005 87




16.50% —

o I‘\-/\MM
14.50% +4

13.50%

12.50%

11.50% %/\‘ ~N

17.50%

po— u\ J
A |
10.50% \J‘__,__,___ B
9.50%J\\‘v—l A £ N ~—
S Va'A -/ \
8.50% -~
7.50%
W W W W N N0 0 0 0 O O O O © 0O O O v ovd vt
AR I I A - A B B B B B B R B
5538553855238 5583853385535§
,
PRPM = = CAPM === =DCF

Figure 4: Indicated Return on Common Equity Based upon the PRPM, CAPM and DCF
Methodologies for the AUS Utility Reports Gas Companies
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Utility Reports utility industry
group, i.e., the electric utility
group; the combination electric
and natural gas distribution
utility group; the natural gas
distribution utility group; and,
the water utility group for each
month from January 2006 through
December 2011.
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Figure 5: Indicated Return on Common Equity Based upon the PRPM, CAPM and DCF
Methodologies for the AUS Utility Reports Water Companies

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

V. Conclusion

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

I ts results are stable and
consistent over time. It is not
based upon restrictive
assumptions, as are the DCF and
CAPM. The PRPM is also not
based upon an estimate of investor
behavior, but rather, upon a
statistical analysis of actual
investor behavior by evaluating
the results of that behavior, i.e.,
the volatility (variance) of
historical equity risk premiums.
In contrast, subjective decisions
surround the choice of the inputs
to both the DCF and CAPM, from
the choice of the time period over
which to measure the dividend
yield for the DCEF, the choice of the
DCF growth rate (e.g., historical
or projected, earnings per share or
dividends per share, and the like),
to the selection of the appropriate
beta (e.g., adjusted or
unadjusted), market equity risk
premium (e.g., historical or
projected) and the appropriate
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portfolios are perfectly diversified " 1 to Estimatine the C. possible to estimate all three models in
containing no unsystematic risk. pproach to Estimating the Cost of any given month. For example, if ABC
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M

il uux :

Subjective decisions surround the choice of the inputs to both the DCF and CAPM.
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