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OPENING COMMENTS OF THE WESTERN COAL TRAFFIC LEAGUE

Pursuant to the decisions that the Surface Transportation Board (“Board” or
“STB”) served in the above-captioned proceeding on December 20, 2013, April 2, 2014,
and June 16, 2014, the Western Coal Traffic League (“WCTL”) hereby submits its reply
comments addressing the methodology that the Board should utilize to calculate the cost
of equity (“COE”) portion of the railroad industry current cost of capital (“COC”).

WCTL’s reply comments primarily respond to the opening comments filed
by the Association of American Railroads (“AAR”), but also address the opening
comments of other parties as appropriate. WCTL’s comments are accompanied by Reply
Verified Statements from Dr. Harvey A. Levine (“Levine RVS”) and Professor

Alexander J. Triantis (“Triantis RVS”).



l. INTRODUCTION AND SUMMARY

The Board asked parties to “address how it determines the railroad
industry’s cost of equity capital.” Decision served April 2, 2014, at 4. WCTL addressed
that question in its opening comments (“WCTL Op.”), explaining that the STB should
rely only on the Capital Asset Pricing Model (“CAPM”), modified to utilize a Market
Risk Premium (“MRP”) that reflects the current investment environment and a Blume
adjustment for the beta. WCTL and its expert witnesses showed that this approach will
improve the accuracy of the Board’s COE and COC estimates, conform to mainstream
practice in the financial/investment community, and track industry benchmarks.

The AAR confined its opening comments to a narrower question, whether
to retain the Multi-Stage Discounted Cash Flow model (“MSDCF”), rather than the
broader question posed by the Board. The AAR contends that the MSDCF should be
retained. Its position is hardly surprising since the MSDCF value has surpassed the
CAPM value for at least sixteen consecutive years, often by very substantial amounts in
recent years, e.g., 626 basis points in 2012 alone. See, e.g., Levine RVSat 11; WCTL Op
at 10.

What is surprising is the support, or rather lack thereof, that the AAR
presented for its position. The AAR offered no corroboration that the MSDCF values are
themselves in any way accurate, such as reference to industry benchmarks. Nor did the
AAR show that a substantial segment of the financial/investment community actually
uses the supposedly “commercially accepted” MSDCEF to estimate the COE. The AAR

and its expert, Dr. Villadsen of the Brattle Group, further avoided disclosing what they
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consider to be accurate COE/COC values for either the railroad industry or even equities
generally. Nor did they attempt to explain why the railroad industry should command a
large premium relative to equities generally. See, e.g., Levine RVS at 11-12.

The AAR instead advanced a narrow claim that using the higher MSDCF
values makes the resulting hybrid MSDCF/CAPM average more accurate. But its claim
could be true only if the CAPM values were already too low, which they are not, as
WCTL explained in its Opening Comments. The AAR’s logic is that since calculating
the COC is difficult and all models have their limitations, any two models must
necessarily yield a better answer than any single model. In other words, two wrongs not
only can make a right, but always will. See, e.g., Levine RVS at 2-3; Triantis RVS at 1.

However, just because models have limitations does not mean that all
models are equally bad, that combining two models always improves accuracy, or that all
information that might be available or manufactured has equal or even positive value.
Triantis RVS at 1-5. A model can yield faulty information and do so repeatedly,
rendering the model susceptible to displacement, as the CAPM has largely displaced
DCF approaches to the COE. Here, the MSDCF has not made the railroad CAPM values
any more accurate. Instead, it has made the already overstated CAPM values even
higher. The result has benefited the AAR and its members, but only by sacrificing
accuracy. See, e.g., Levine RVS at 4-7; Triantis RVS at 4, 6.

The AAR purported to respond to WCTL’s prior criticisms of the MSDCF
by noting various “fixes” that produce similar or even higher COE values. These are not

fixes at all, but simply efforts to exploit the MSDCF’s existing distortions. Triantis RVS
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at 7-8. The fact that the AAR has enough creativity to make an already flawed model
even worse provides no reason to use a flawed model in the first place. Levine RVS at 8.

If the AAR had any interest in presenting a constructive MSDCF, it would
at least mention what its retained expert has elsewhere depicted as her firm’s standard
MSDCF model. That model utilizes a narrower measure of cash flows, avoids any surge
of cash flow at the start of the third stage, and smoothly transitions to the terminal growth
rate over the second stage. Brattle’s standard approach is actually very close to the
MSDCF that WCTL presented six years ago to confirm the reasonableness of the CAPM
results. See Exhibit 1. In fact, those MSDCF values were below the corresponding
CAPM values, likely due to the high MRP employed by the Board in its CAPM.

Lacking any sound substance or logic in its own position, the AAR resorted
to making contradictory claims that WCTL’s criticisms of the MSDCF have somehow
been both inconsistent and intransigent. WCTL’s interest throughout has been in a
credible COC. The problem is that the hybrid methodology has not yielded credible
results, due largely to the flaws in the Ibbotson/Morningstar MSDCF as applied to the rail
industry. Levine RVS at 2; Triantis RVS at 5-9. WCTL never supported use of a simple
average. WCTL did note that a sound MSDCF could be useful as a sanity check and
demonstrated that a sound MSDCF (one very similar to the standard Brattle model)
confirmed the reasonableness of the CAPM approach. After six years, a sanity check of
the Board’s hybrid methodology is certainly in order, and it shows a disparity between
MSDCF and CAPM that is too large to be dismissed. See, e.g., Levine RVS at 3; Triantis

RVS at 5-6.



The AAR’s directive not to ignore good information presumes that the
information is “actually informative” or good in the first place. Triantis RVS at 1. There
is ample reason to be highly suspicious of the MSDCF, and the AAR failed to present
meaningful support to the contrary. Bad information, such as the MSDCF, should not be
used, and it should certainly not be used to dilute or distort good information. Levine
RVS at 1-4; Triantis RVS at 1-2, 9-10.

The CAPM conforms to mainstream practice and values, but the MSDCF
does not. Triantis RVS at 2-4 (citing practice of the Canadian Transportation Agency
(“CTA’) among others). Accordingly, the Board should rely solely on the CAPM,
modified with a realistic MRP and a Blume adjustment for the beta.

II.  ALL INFORMATION IS NOT EQUAL OR EVEN GOOD,
AND BAD INFORMATION SHOULD NOT BE UTILIZED

The AAR seeks to supply a quasi-epistemological foundation for continued
retention of the MSDCF. The AAR’s argument is effectively that: determining the COE
is difficult; much information is available; one should not discard useful information; one
should instead use multiple models to incorporate more information; the MSDCF
constitutes additional information, especially because it is “commercially accepted”; and
so the MSDCF should be utilized and not discarded. AAR Opening Comments (“AAR
Op.”) at 22-31; Villadsen VS at 4-8.

As discussed infra, not all information is equal, some information is better
than others, and some information, such as the Ibbotson MSDCEF, is inaccurate,

unreliable, and should be given no weight at all. Levine RVS at 1-7, 11-13; Triantis RVS



at 1-4 (AAR’s “argument implicitly assumes that the Ibbotson MSDCF produces
informative and unbiased estimates,” but it instead “produces unreliable and biased
estimates”). However, even if the AAR’s general premise were correct, it does not lead
to the conclusion that one should consider only two models (the Ibbotson MSDCF and
the Board’s version of the CAPM) and weight them equally. Under the circumstances
posited by the AAR, one would want to consider additional models, maybe all models
and all available information, in a multitude of weightings and permutations, and then
attempt to balance them altogether. However, it would become difficult to identify them
all, determine when one was being counted more than once, and then find a way to weigh
or reconcile them altogether. For example, would one weigh them equally, try to find a
weighted average, or employ a Monte Carlo analysis or other stochastic simulation?
These become difficult questions, without readily apparent answers, unless the values
happen to converge." However, the notion that one would select two, and only two,
values from the universe of possibilities, and weigh them equally together seems

inherently implausible and arbitrary, especially when they are divergent.

! Where values do happen to converge (COE calculated under the CAPM and a more
plausible MSDCF such as what WCTL proposed previously or the standard Brattle
model, or the MRP calculated based on a 50-year history and credible surveys), then it is
an indication that the values are sound and reliable. Disparate values call for critical
examination, not blithe acceptance or averaging. See, e.g., WCTL Comments in EP 664
filed Dec. 8, 2006, at 2 (“consider more than one methodology and seek to investigate
and reconcile divergent results, which is exactly what the Board eschewed in its 2005
determination”), and accompanying Verified Statement of James E. Hodder at 2 (“there is
an important benefit in using more than one methodology so as to obtain a cross-check on
the reasonableness of the underlying assumptions” and “good practice ... to explore any
substantial differences between the resulting estimates”).
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Furthermore, if all information is valuable, and equally so, no potentially
useful information should be discarded, and one has no basis or ability to weigh or
evaluate the information, what might start out as information is effectively transformed
into noise, and becomes devoid of meaning and useable information. Triantis RVS at 1.
The AAR’s approach is then ultimately one of nihilism.

The AAR also undermines its own logic by asserting that the MSDCF and
CAPM values are “converging.” AAR at 5, 40. The AAR’s assertion rests entirely on a
single year (2013), which is insufficient to establish a persistent trend. Levine RVS at 8;
Triantis RVS at 5-6.> However, even if the values were converging as posited by the
AAR, it still would not support the AAR’s position on the need for multiple models.
Converging values would lower the utility of using more than one model because

including an additional model would have less or little impact on the result. If the values

2 More specifically, the AAR premises its convergence theory on the 88 basis points
disparity between the CAPM and the MSDCF in 2013. The 2013 disparity represents
14% of the 626 basis points disparity in 2012 and 22% of the average 412 basis points
disparity for 2008-2012. Also, the MSDCF value has exceeded the CAPM value for at
least sixteen consecutive years. The fact that the disparity was smaller in one year hardly
demonstrates that it has disappeared.

It would be more useful if the AAR had attempted to explain why the disparity lessened
in 2013, e.g., whether the CAPM increase resulted from undue increases in its MRP,
RFR, and beta components; whether the MSDCF decrease resulted from higher stock
prices; whether the railroads’ increased exploitation of their market power drove higher
stock prices; whether those high stock prices drove higher betas and lower MSDCF COE,
etc.

In WCTL’s view, the convergence is illusory, especially as the CAPM values are
themselves overstated. Triantis RVS at 5-6 (noting presence of high railroad beta in
2013). For example, Professor Damodaran derived a CAPM railroad industry COE of
8.43% as of January 2014, compared to the Board’s CAPM COE of 12.52% for 2013.
WCTL Op. at 6, n.7.



are close, then the second model reflects redundancy rather than new information. For
this reason, one should not automatically average disparate results, but should consider
which results are accurate and which are not, as WCTL and its experts previously
recommended. “When using a multi-stage DCF approach as a cross-check on the CAPM
estimate, an obvious warning flag that suggests closer analysis is when the two estimates

are dramatically different.”®

WCTL and its experts also showed that a properly
configured MSDCF (one similar to what Brattle normally utilizes) confirmed the
reasonableness of the CAPM results for at least the 2002-2006 period, as discussed more
fully infra.

In any event, there is a relatively straightforward path out of the morass that
the AAR would seek to construct. The objective is to determine the opportunity cost of
capital, meaning the return that investors need to expect to receive in order to invest in
railroad equities as opposed to other equities. Villadsen VS at 4. One is more apt to
capture those expectations if one utilizes the methods and inputs that the investors utilize,
as opposed to methods and inputs that the investors do not utilize.* As WCTL and its
witnesses demonstrated on opening, the evidence is overwhelming that sophisticated,

informed investors and CFOs rely on the CAPM and do not rely on the MSDCF, as

WCTL demonstrated in its opening comments. See also Levine RVS at 2, 5-6, 8-9, 11;

¥ WCTL Comments in EP 664 (Sub-No. 1) filed April 14, 2008, Verified Statement of
James E. Hodder at 7 (copy attached as Exhibit 1). See also n.1, supra (discussing use of
a second COE methodology as a cross-check).

* Investors, of course, are always receptive to obtaining additional returns, and one should
ensure that their expectations are reasonable.
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Triantis RVS at 2-3. Utilizing a methodology that investors have largely discarded for
determining the COE is a very suspect means for achieving accuracy, particularly in
measuring the expectations of those investors.

I11.  THE IBBOTSON MSDCF DOES NOT CONSTITUTE GOOD
INFORMATION FOR ESTIMATING THE RAILROAD INDUSTRY COE

As demonstrated below, the AAR has not shown that the MSDCF model
constitutes good information for estimating the COE for the railroad industry.

A. The MSDCE is No Longer the Ibbotson/Morningstar MSDCF Model

As a threshold matter, it is appropriate to note that the 1bbotson/
Morningstar MSDCF model is no longer actually the Ibbotson or Ibbotson/Morningstar
MSDCF model. Morningstar announced that it would cease publishing the full yearbook
data (which it had acquired from Ibbotson), and Duff & Phelps announced shortly
thereafter that it would publish the data.”> Nonetheless, it may still be useful to continue
to refer to the MSDCF model formerly known as the Ibbotson model as the Ibbotson
MSDCF or Ibbotson/Morningstar model in order to distinguish it from other MSDCF
models, including Brattle’s own standard approach.

The change appears to reflect the fact that the MSDCF and associated data
are extraneous to Morningstar’s core purposes. See Triantis RVS at 3 (discussing
Morningstar’s own survey that showed limited use of MSDCF approach). The AAR has

presented no evidence that Morningstar gives any weight to the MSDCF calculations in

> See Villadsen VS at 37 n.53. Further explanations are available at
http://corporate.morningstar.com/ib/asp/subject.aspx?xmlfile=1414.xml and
http://www.duffandphelps.com/expertise/Pages/ValuationHandbook _Guide.aspx.
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determining the COE for its own valuation purposes. In that regard, Morningstar's
Quantitative Equity & Credit Ratings (July 2013) (copy attached as Exhibit 2) explains
that Morningstar itself uses a simplified version of CAPM that sorts companies into one
of four COE buckets (8%, 10%, 12%, and 14%) based on revenue cyclicality, operating
leverage, and financial leverage.® Significantly, Morningstar places most companies in
the average risk bucket (10%). Exhibit 2 at 21. While Morningstar’s COE values for
individual firms appear to be proprietary, it is difficult to imagine that the Morningstar
analysis would support the 13%-17% railroad industry COE values assigned by the
Board’s MSDCEF since 2007 or even the 12%-14% COE values produced by the Board’s
hybrid MSDCF/CAPM methodology since that date. See also Levine RVS at 12.

It is also appropriate to note that Duff and Phelps, the current publishers of
the Ibbotson MSDCF, itself advised in 2013 that the CAPM should be applied with a 5%
MRP. Client Alert: Duff & Phelps Decreases U.S. Equity Risk Premium
Recommendation to 5.0%, Effective February 28, 2013 (Duff & Phelps, March 20, 2013).

Triantis RVS at 10.

® In Methodology to be Employed in Determining the Railroad Industry’s Cost of Capital,
EP 664 (STB served Jan. 17, 2008) (“CAPM Decision™), the Board opted for the 1926-
based MRP based in substantial part on Morningstar’s use of that figure. 1d. at 7-9
(noting that “some experts believe that the forward-looking equity-risk premium should
be lowered,” but opting “to follow [what the Board characterized as] the standard
approach,” while stating openness to using a different approach if it “becomes the
industry norm”).

10



B. The CAPM Approach is Dominant

Dr. Villadsen asserts that “[a]ll models have their advantages and
disadvantages, and there is no consensus among academics or practitioners about which
models are ‘best.”” Villadsen VS at 4-5. The first part of Dr. Villadsen’s statement may
be true, there may be ongoing discussion, particularly among academics, regarding the
limitations of the CAPM model and the appropriateness of various tweaks, Levine RVS
at 11, and the MSDCF and even single-stage DCF models may continue to be used in
some instances. However, there should be no question that the CAPM model has become
the dominant model for estimating the COE, as explained in the WCTL Opening
Comments (“Op.”) at 20-21 and the accompanying Triantis VS at 5-6 and authorities
cited therein. See also Triantis RVS at 2-3 (noting that survey indicates that companies
“continue to rely predominately on the CAPM” and MSDCF approaches “are
infrequently used”).

Even Professor Stewart C. Myers, a principal of the Brattle Group, agrees.
In a report cited by Dr. Villadsen in her statement, he wrote that the CAPM is “the model
most widely used by U.S. corporations to estimate the cost of capital.” Stewart C. Myers,
Estimating the Cost of Equity: Introduction and Overview (prepared for the Australian
Pipeline Association for submission to the Australian Energy Market Commission, Feb.
17, 2013) (referred to as “Myers AER Report” by Dr. Villadsen), at 2; see also Levine
RVS at 8-9, 11 (quoting Professor Myers).

Furthermore, Dr. Levine notes the recent article by W. Todd Brotherson,

Kenneth M. Eades, Robert S. Harris, and Robert C. Higgins, ““Best Practices” in
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Estimating the Cost of Capital: An Update, 1 J. of Applied Finance 15 (2013), in which
the authors reviewed the practices for estimating the COC at twenty leading firms,
including UP. Levine RVS at 6 & n.12. The authors found that nineteen of the twenty
firms relied on CAPM. Furthermore, only one of the twenty firms (5%) relied on a
dividend discount (DCF) model, and did so as a check on the CAPM.

In short, theoretical debate may continue, but it should be clear that use of
the CAPM is dominant in practice, and the norm is not to rely on a DCF approach to
estimate the COE.

C. No Evidence that the Ibbotson MSDCEF is Commercially Accepted

The AAR repeatedly refers to the Ibbotson MSDCEF as being a
“commercially accepted” model. WCTL agrees that Ibbotson, Morningstar, and Duff &
Phelps are or were well-regarded compilers and publishers of financial data. However, it
is a very different thing to say that the Ibbotson MSDCEF is generally used in the
financial/investment community to calculate the COE or that its calculations are assigned
significant weight.

The AAR presented no evidence to that effect in its Opening Comments.
As shown above, there is no basis on which to conclude that Morningstar assigns any
weight to the Ibbotson MSDCF methodology in its own evaluations. In addition, WCTL
on opening presented evidence from a number of sources showing that MSDCF models
in general, not just the particular Ibbotson MSDCF, are generally not used in the
financial/investment community to calculate the COE. WCTL Op. at 20-21; Triantis VS

at 3-6; see also the article by Brotherson, et al., on the best practices of twenty firms
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discussed in Levine RVS at 6 & n.12. Indeed, the information that WCTL presented
indicates that the CAPM became dominant long before 2009, when the Board adopted its
hybrid average. Triantis VS at 5.”

The AAR has simply failed to establish the current commercial acceptance
of the Ibbotson MSDCF. The fact that the model and its underlying data continues to be
published by a reputable firm does not establish that it is recognized and utilized as a
credible and reliable indicator of the COE, especially where superior data is available.

Dr. Villadsen provides a few examples where regulatory and other
government agencies use a blend of DCF and CAPM models, including the New York
Public Service Commission, the British Columbia Utilities Board, and a handful of state
ad valorem taxation authorities. Villadsen VS at 34-37.% Several comments are in order.

First, the economic regulators cited by Dr. Villadsen (including FERC and
other jurisdictions that may rely solely on some DCF methodology) appear to regulate
primarily gas and/or electric utilities that have relatively modest growth rates, much less
resulting disparity between the initial and terminal growth rates, relatively high dividend
payout ratios (meaning the definition of cashflow is less problematic, and buyouts are apt

to be less of an issue), and typically pervasive rate regulation, generally used to guard

" The AAR and NS criticize shippers generally for having opposed use of the CAPM
around the time of the Staggers Act, nearly 35 years ago. AAR Op. at 7-9; NS Op. at 3,
n.10. However, the DCF, not CAPM, was dominant around the time of the Staggers Act.
Triantis VS at 5. The AAR and NS would have the Board ignore the dominance
achieved by the CAPM since that time as well as the Nobel Prize awarded in 1990
(Triantis VS at 3) for its development.

® The AAR refers to “a growing group of regulatory agencies” (AAR Op. at 30), but any
growth is undocumented and appears modest in any event.
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against rate discrimination. A DCF analysis is more likely to be probative under those
circumstances. See, e.g., Brattle study for the CTA at 51 (“DCF estimates are more
robust for large, rate regulated companies in relatively stable segments of an industry.”);
Myers AER Report at 7. Modern railroads are usually quick to note that they face very
different conditions, e.g., most rates are not subject to regulation, differential pricing is
not only allowed, but encouraged, growth rates have been significant, buybacks are
substantial, and anything approaching a return to “re-regulation” would reverse the
progress that the industry has achieved, etc.

Second, ad valorem tax assessment is not the same thing as economic
regulation. The authorities confront multiple industries, not just railroads. Taxing
authorities may be inclined to follow the Board’s treatment, and the AAR’s suggestion
that the Board follow these agencies may create circularity. Efforts to calculate property
taxes for railroads using a different COE methodology than is used for other industries
might also present impermissible discrimination under 49 U.S.C. 8 11501. See, e.g., CSX
Transp., Inc. v. Georgia State Bd. of Equalization, 552 U.S. 9 (2007).

Third, utilizing a DCF analysis or even a multi-stage DCF analysis does not
require utilizing the Ibbotson MSDCF with its underlying assumptions. Indeed, WCTL
demonstrated in 2008 that a soundly-constructed MSDCF could, and did, return results
very close to, and even lower than, those under the Board’s CAPM methodology.

Finally, the AAR’s and Dr. Villadsen’s review of the frequency of use of
multiple models to determine the railroad COE omits any mention of the recent decision

by the Canadian Transportation Agency to utilize only the CAPM, and not to incorporate
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any DCF component, despite full awareness of the Board’s approach.’ The CTA
engaged in a lengthy and thorough review and analysis, in which it had the benefit of not
only the Board’s MSDCF Decision,® but also a study commissioned from the Brattle
Group, where Dr. Villadsen was the second author. The CTA found that the CAPM was
“clearly superior,” CTA Decision at 1 209, and decided to utilize it exclusively:

CAPM is the only cost of equity model that was (at least
partially) accepted by all stakeholders. The CAPM also has
theoretical support, is widely used in regulatory settings, has
been systematically chosen by the Agency in each of the last
19 years, and has an intuitively rational way of characterizing
risks (risk-free asset; equity market risk; company-specific
non-diversifiable risk). Its three components react in different
ways to market information (rapidly for the risk-free rate;
moderately rapidly for the company-specific risk; and slowly
for the equity market risk), providing both responsive and
stable elements in the estimation of the cost of equity. Finally,
relying solely on the CAPM would reduce uncertainty in the
regulatory environment in which the Agency's cost of equity
estimates are applied.

Accordingly, the Agency determines that, in the interest of
providing greater certainty and transparency, it will use the
CAPM alone to estimate the cost rate of equity for federally-
regulated railway companies, and the practice of annually
assessing the results of three models and applying judgement
regarding the appropriate weight to assign to each will be
discontinued.

% CTA Decision No. 425-R-2011, Review of the methodology used by the CTA to
determine the cost of capital for federally-regulated railway companies (Dec. 9, 2011),
available at https://www.otc-cta.gc.ca/eng/ruling/425-r-2011 (“CTA Decision™).

19 Use of a Multi-Stage Discounted Cash Flow Model in Determining the Railroad
Industry’s Cost of Capital, EP 664 (Sub-No. 1) (STB served Jan. 23, 2009) (“STB
Decision”).
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Id. at 215-216. Dr. Villadsen’s failure to make any reference to the CAPM-only
approach taken by the CTA is conspicuous.

D. The MSDCF’s General Flaws

The AAR also faults WCTL for not challenging the validity of multi-stage
DCF models generally. AAR Op. at 32.

The criticism is misplaced. WCTL’s opening comments discussed at
length the numerous flaws in MSDCF models generally, including the reliance on a
snapshot of the stock price and on growth projections that are unlikely to prove accurate,
especially at the high levels utilized by the Board, and the relative superiority of the
CAPM, including its direct linkage to the risk-reward relationship and the ability to
confirm the soundness of each of the inputs. WCTL Op. at 14-20; Levine VS at 4-8, 13-
16; Triantis VS at 3-4, 6-18; Levine RVS at 4, 8-11; Triantis RVS at 6-7. In particular,
WCTL quoted the Brattle study done for the CTA, for which Dr. Villadsen was the
second author:

Moreover, the DCF model is highly sensitive to growth rate

estimates, which can vary widely among analysts — and that

variation may increase in times of greater economic

uncertainty. As such, the reliability of DCF methods can be

guestionable in times of economic turmoil or when an

industry is in transition.

CTA Decision at § 207 (quoting the Brattle study); see also AECC Op. App. A at 9-11.*

1 Dr. Villadsen offers some contradictory defenses for use of the analyst forecasts.
Valledsen VS at 18; AAR Op. at 39-40. In particular, she contends that: (a) a dated
analyst forecast is not relevant because the company in question has only a small weight;
(b) use of the median forecast value means that extreme values are ignored; (c) even
though there only a few forecasts, they provide additional information (apparently
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Beyond that, WCTL’s opening comments explained and documented that
the general MSDCF approach is not commonly utilized in the financial and investment
community to determine the COE. WCTL Op. at 20-21; Triantis VS at 5-6. The CTA
thus followed the overwhelmingly predominant practice of relying only on the CAPM.
Levine RVS at 5-6 (discussing the Brotherson survey).

The AAR also criticizes WCTL for not offering alternatives, but provides
very little in the way of details. AAR Op. at 32. The AAR criticism rests on a false
narrative.*> WCTL originally proposed CAPM as an alternative methodology to the
single-stage DCF, and has shown that it has become the dominant model in use and is
theoretically sound. WCTL also previously offered two versions of a MSDCF that
confirmed the reasonableness of the CAPM results, but the AAR criticized them at the
time, claiming that they were made for litigation. However, it turns out that, as explained

infra, that the models WCTL offered are actually quite close to what Dr. Villadsen and

regardless of whether they are the median). The reality is that there are only a few
forecasts, they vary widely, some are very dated, use of a median among a small number
of forecasts means that a single forecast can prove critical, and the forecasts are in large
part subjective and the forecasts are generally unlikely to prove reliable over the long-
term. WCTL Op. at 16-19; Triantis RVS at 6-7.

12 Another AAR distortion is its claim that WCTL once supported averaging the CAPM
and MSDCF estimates. AAR Op. at 4. WCTL supported using MSDCF as a check as
explained supra, but not as a simple average, especially when the values are divergent.
The AAR’s claims that the Ibbotson MSDCF is “a market-tested technique” and WCTL
has not “offer[ed] an alternative” (AAR Op. at 5) are similarly misguided. The evidence
is that the market uses CAPM and not MSDCF, and CAPM is the alternative that WCTL
offered, originally to the SSDCF, which the AAR staunchly defended, despite its
impossible assumption that high growth rates could continue in perpetuity. It is the AAR
that has been seeking the highest possible COE estimates.
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Professor Myers depict as Brattle’s standard MSDCF model. Nothing more can or
should be required of WCTL.

In addition, the AAR criticizes WCTL for being more concerned about the
results of the MSDCF than the methodology itself. AAR Op. at 19. This criticism is also
unwarranted.® WCTL demonstrated on opening that the MSDCF-type approach is not
generally relied upon for COE estimates in the financial and investment community and
that the growth rate projections that are critical for the model are very suspect and
generally unreliable. Notwithstanding this basic problem, it is theoretically possible that
the MSDCF could produce credible or useful results. Whether that theoretical potential is
actually realized often depends on the actual results. However, the disparity between the
MSDCF and CAPM values is too substantial and persistent and not explainable by any
downwards bias in the CAPM. WCTL Op. at 8-14. See also Arkansas Electric
Cooperative Corporation Opening Comments (“AECC Op.”), Appendix A (“App. A”) at
8-9; Levine VS at 13-15.

E. The Ibbotson MSDCF “Fixes” Proposed by the AAR Only Exacerbate
its Flaws

The AAR and Dr. Villadsen purport to offer three “fixes” ostensibly
designed to address flaws in the MSDCF previously noted by WCTL. AAR Op. at 36-

39; Villadsen VS at 25-31, 38-40. However, the AAR fixes, rather predictably (and

3 The AAR also asserts that “[t]ellingly, WCTL never discusses the possibility that
CAPM is too low.” WCTL addressed that possibility at length on opening. WCTL Op.
at 10-14; Levine VS at 8-13; Triantis VS at 6-15; Triantis RVS at 5.
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seemingly intentionally), have little impact, and in some cases even increase the resulting
COE. ™

Dr. Villadsen’s first proposed fix is to phase-in the reduction to the terminal
growth rates over the second stage, so that the transition does not suddenly occur at the
start of the third stage. Villadsen VS at 26-28. However, Dr. Villadsen insists on
combining the phased-in reduction of the growth rate with a phase-in of the surge in
cashflows that otherwise occurs at the start of the third stage, when cashflow is redefined
as earnings (with no deferred taxes, and capital expenditures deemed to match
depreciation). The surge in cashflows at the start of the third stage is a separate problem

with the Ibbotson MSDCF,™ and Dr. Villadsen’s pairing of the two changes causes them

 Dr. Villadsen concludes that making the changes that she considers would have too
small of an impact to justify the changes. Villadsen VS at 25, 32. However, the AAR
and its witness have “stacked the deck” by considering only narrow (and complicated)
changes to the Ibbotson MSDCF, and not, as explained infra, use of a more standard
MSDCF model, such as the type that Brattle normally employs.

> Dr. Villadsen seems to offer two somewhat contradictory defenses for the redefinition
of cash flows in the third stage. Villadsen VS at 12-13. The first is that the model’s
assumption would actually be realistic if economic depreciation were used instead of
accounting depreciation. But if the model needs to be changed, it is either defective
generally or not a good fit for the industry. The second (which the Board has supported)
is to the effect that the large capital expenditures would continue only if they yielded
growth in excess of the terminal growth rate. This assertion is inconsistent with the need
of railroads to make large capital expenditures that do not involve expanding capacity or
increasing volume. For example, the Federal Railroad Administration calculates that the
“majority of this [railroad] investment is for upkeep to ensure a state of good repair” and
only “15 to 20 percent of capital expenditures, on average, are used to enhance capacity.”
Federal Railroad Administration, Freight Rail Today, available at
www.fra.dot.gov/Page/P0362. Dr. Villadsen’s attempted defenses for the model thus
confirm that the model does not accurately depict the railroad industry. Triantis RVS at
8-9.
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to essentially cancel each other out, the net result being a very modest (less than 1
percentage point) decrease in the COE. Triantis RVS at 7-8.

Dr. Villadsen’s second proposed fix purports to address stock buybacks and
includes two adjustments. The first adjustment purports to adjust the growth in cashflows
to reflect the reduction in shares due to buybacks. This adjustment varies by stage. In
the first stage, the adjustment is provided to total cashflows, but in the second stage the
adjustment applies only to growth in earnings before extraordinary items. The phase-in
of the surge in the cashflow redefinition that would occur in the third stage is unaffected.
The second adjustment is to increase the level of cashflows in each year to reflect the
(unspecified) amount of “stock repurchases in that year.” The dollar value of buybacks is
calculated by interpolating (extrapolating may be the better term) from Value Line data
during the first stage, but the buybacks are deemed to phase out to zero in the second
stage so as to maintain consistency with the other (dubious) assumptions. Villadsen VS
at 28-30.

The various assumptions in Dr. Villadsen’s “fix” for buybacks are all
questionable, but the second adjustment, namely, expanding the measure of cashflows to
reflect the dollar value of the buybacks, is fundamentally defective. The Board opted for
the Ibbotson MSDCF model in substantial part because it already purports to “account[]
for all of the relevant cash flows a reasonable investor is likely to anticipate, including

share repurchases and earnings’ reinvestments to obtain greater future cashflows, along
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with dividends.”*® The Board later elaborated that the “model does not explicitly account
for stock options and stock repurchases because it focuses on a broader measure of free
cash flow that is potentially available to equity investors. Although the model does not
assume that these cash flows are actually paid out to equity investors, it does assume that
investors will ultimately benefit from these flows through specific distributions of stock
price appreciation.” MSDCF Decision at 12. Indeed, the broad measure of cashflows
was one of the supposed virtues of the Ibbotson MSDCF compared to the alternative
approaches that WCTL identified. 1d.'” By expanding the available cashflow to include
the substantial distributions that are actually made to stockholders through buybacks, Dr.
Villadsen has simply engaged in a double-count (available cashflow plus distribution
cashflow). Triantis RVS at 7. Stated differently, Dr. Villadsen causes railroad
stockholders to have their cake (total available cashflow) and eat it, too (buybacks). An
adjustment that causes the model to utilize more than 100% of available cashflow is a
poor means for improving accuracy.

Significantly, Dr. Villadsen notes earlier in her statement that “[t]he cash

distributed to shareholders is larger than the forecasted free cash flow to shareholders,”

16 Use of a Multi-Stage Discounted Cash Flow Model in Determining the Railroad
Industry’s Cost of Capital, EP 664 (Sub-No. 1) (STB served Aug. 11, 2008) (“MSDCF
Notice™), at 5 (emphasis added).

Y WCTL’s first model defined cashflows as dividends plus buybacks. The second model
reflected free cashflow, with additional adjustments beyond the Ibbotson model to reflect
changes in working capital, amortization, and new debt. Both were opposed and rejected
as being too narrow. MSDCF Decision at 12. WCTL explained that the railroads are
unlikely to achieve the growth rates posited in the Ibbotson MSDCF without, for
example, a related increase in working capital. The Ibbotson MSDCF thus overstates
available cashflow, even assuming the model is otherwise correct.
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and then appears to assert that the Ibbotson MSDCF model is actually conservative in this
respect. Villadsen VS at 16. Distributions in excess of free cash flow can be temporarily
supported by retained earnings, additional borrowing, reduction in working capital,
liquidation of assets, etc., but they are not apt to be sustainable for the long-term,
especially for firms operating in what the railroads claim is a competitive and capital-
intensive industry. Furthermore, one of the motives for conducting buybacks is that their
discontinuation carries little stigma compared to dividend cuts.’® Basing a long-term
DCF valuation on cash flows that are not sustainable will lead to overstated cash flows
and overstated COE discount rates, rather than accuracy.

Dr. Villadsen’s third proposed fix is to extend the second stage from five
years to ten years. Id. at 30-31. This change actually increases the COE value, but the
increase is due to the deferral of the terminal growth rate™® and the other changes that Dr.
Villadsen has made, particularly phasing-in the increase in cashflow that otherwise
occurs at the start of the third stage and double-counting cashflow with the buybacks.
Because of the other adjustments, the effect of the longer second stage is to increase the

resulting COE on average. Triantis RVS at 7-8.

18 «Investors know that managers are reluctant to reduce dividends and will not increase
dividends unless they are confident that the payment can be maintained;” in contrast,
“[a]Jnnouncement of a share repurchase is not a commitment to continue repurchases in
later years.” Richard A. Brealey, Stewart C. Myers, and Franklin Allen, Principles of
Corporate Finance (11th ed. 2014) at 403, 405.

9 In particular, Dr. Villadsen’s third “fix” causes the initial cashflow in the third stage to
reflect fifteen years of escalation at a high growth rate (founded upon projections of only
three-to-five years), rather than ten. Extending the length of the second stage diminishes
the significance, on a net present value basis, of the lower terminal growth rate. Triantis
RVS at 7-8.
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Dr. Villadsen then concludes her analysis by stating that “I do not believe
the Board needs to expend its limited resources pursuing some kind of ‘best” MSDCF
model” because the “elaborations ... are complex and prone to create controversy” and
make a “tiny difference.” 1d. at 31-32. WCTL agrees and adds that Dr. Villadsen’s
machinations demonstrate that an already flawed model can be made more complicated
and worse, but in no way demonstrate that the Ibbotson model should actually be utilized
to determine the railroad industry COE. As stated by Dr. Levine, “eliminating the
MSDCF does not require revamping what is no longer in use.” Levine RVS at 8.

F. The Standard Brattle MSDCEF Differs from the Ibbotson MSDCF,
But Closely Resembles the MSDCF WCTL Previously Proposed

As explained above, Dr. Villadsen’s “fixes” do not address the core
problems in the Ibbotson MSDCF, but simply exploit and actually exacerbate them.
What is more interesting and significant is what Dr. Villadsen ignores in considering the
soundness of the Ibbotson MSDCF and its underlying assumptions. Specifically, Dr.
Villadsen gives no consideration to what she elsewhere describes as her firm’s standard
MSDCF model:

Another example of more recent multi-stage DDMs
[Dividend Discount Models] used is the version frequently
estimated by Brattle, where company-specific growth rates
are used for the first five years while the long-term GDP
growth rate is used from year 10 onwards. In the in-between
years (6-10), the model assumes that the growth rates
converge linearly from the company-specific rates to the GDP
growth rate. Similarly, Professor Myers’ report suggests that
in many industries it is important to look at the total cash flow
that accrues to shareholders rather than on a per share basis,
because stock buyback programs make the per share figures
less reliable. In this model, the fundamental variable being
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determined is the market value (total price) of a company

rather than the price per share, and instead of looking to

dividends per share the model uses total cash flow to

shareholders.
Bente Villadsen, et al., Estimating the Cost of Equity for Regulated Companies, Prepared
for Australian Pipeline Industry Association (Brattle, Feb. 17, 2013), at 30 (footnote
omitted).? In his accompanying report, Professor Myers stated that the Brattle approach
uses ten years in the second stage. Myers, AER Report at 8.

The measure of cashflow, “total cash flow to shareholders,” in the standard
Brattle MSDCF appears to consist of dividends plus buybacks. Professor Myers clearly
recommends what he terms this “aggregate cash payout” approach consisting of
dividends plus repurchases in his report that accompanied Dr. Villadsen’s report for the
Australian Pipeline Industry Association. Myers AER Report at 9-10.>* Moreover, the
definition of cashflow appears to remain constant throughout the Brattle model. In
particular, there is no discussion of any redefinition at the start of the third stage, and thus

there is no surge at the start of the third stage, as there is in the Ibbotson MSDCF.

Triantis RVS at 7-8. In addition, the second stage effectuates a smooth transition from

2% The report is available on the Brattle website at
http://www.brattle.com/system/publications/pdfs/000/004/809/original/Estimating_the_C
ost_of Equity for Regulated Companies_Villadsen et al Feb 17 2013.pdf?13787721
31. The omitted footnote references the 11th edition of Brealey, Myers, and Allen’s
Principles of Corporate Finance, which discusses dividends plus buybacks as an
appropriate measure of cashflows.

2! professor Myers recognizes the need to take into account buybacks in defining
cashflows, but does not clearly address the need to adjust the growth rate projections to
reflect the declining number of shares going forward.
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the stage one growth rate to the terminal growth rate starting in year six and concluding
in year ten (or year fifteen, according to Professor Myers).

The standard Brattle MSDCEF is thus constructed in a manner that avoids
the problems in the Ibbotson MSDCF model, i.e., the overly broad definition of
cashflows, the redefinition of cashflows in the third stage, and the use of a putative
industry-average growth rate in the second stage instead of a smooth transition to the
terminal growth rate. Because the standard Brattle MSDCF avoids the Ibbotson MSDCF
problems at the outset, there is thus no need for any of the various “fixes” proposed by
Dr. Villadsen, i.e., modifying the phase-in during the second stage to include the
expanded cashflow measure that otherwise occurs during the third stage (but which
should not occur at all), and adjusting for buybacks through a double-count of the
available cashflow. The model does fail, however, to address the overstatement in the
growth rate associated with reduction in the total shares outstanding. The model also
remains dependent on the accuracy of the analyst growth rates (albeit to a lesser extent
than the Ibbotson model).

The standard Brattle model is then very closely aligned with the first
MSDCF “Modified Payout” model described in the Hodder Verified Statement and
implemented in the Crowley/Fapp Verified Statement submitted with the comments that

WCTL filed in EP 664 (Sub-No. 1) on April 14, 2008 (copy attached as Exhibit 1). This
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model defined cashflow as dividends plus buybacks (averaged over three years),? used
the IBES growth rates for the first five years, used a ten-year second phase with a linear
transition from the initial growth rate to the terminal growth rate, and then used the
terminal growth rate for the economy as a whole starting year 15.2° The
WCTL/Hodder/Crowley/Fapp approach thus conformed closely to the standard Brattle
MSDCEF. Significantly, it yielded a COE that was generally below the STB CAPM for
the 2002-2006 period.

WCTL also proposed a second version of the MSDCEF that defined
cashflow as Free Cash Flow to Equity (“FCFE”) as earnings plus depreciation,
amortization, deferred taxes, and net new debt, less change in capital expenditures and
working capital. It yielded results closer to the CAPM.

For convenience, the following table is taken from the data presented in

WCTL’s filing at p. 9, modified to include the average values for the 2002-2006 period:

22 A clear specification of how the standard Brattle model defines the initial cash flows
(e.g., whether and how dividends are buybacks are averaged or smoothed) could not be
found.

2> The WCTL model was similarly conservative in growth rates for earnings per share
that did not adjust for the reduction in total shares outstanding due to stock buybacks.
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Table 1
Comparison of COE Results for 2002-2006
Under CAPM, MSDCF (Modified Payout),
and MSDCEF Free Cash Flow to Equity
Year STB MSDCF COE MSDCF
CAPM Modified Payout FCFE
2002 10.05% 10.41% 11.64%
2003 9.93% 7.84% 10.10%
2004 10.38% 7.22% 8.87%
2005 10.61% 8.81% 9.92%
2006 11.08% 9.52% 9.84%
Average 10.41% 8.76% 10.07%

WCTL’s analysis demonstrated and confirmed the reasonableness of the
CAPM model, and the analysis also showed that the CAPM COE values were relatively
stable.?* The CAPM results also appear conservative (in the sense of being higher)
relative to the MSDCF alternatives, although that is attributable in large part to use of the
Ibbotson 1926-based MRP. In other words, a lower MRP would have decreased the
difference between the CAPM and the Modified Payout MSDCF.

The AAR opposed WCTL’s MSDCEF as constituting a biased model that
was made for litigation, and the Board chose the Ibbotson model that the AAR sponsored
because it was supposedly independent and commercially accepted. However, the
similarity of the WCTL models to what can now be determined to be the standard Brattle
MSDCF approach indicates that no litigation bias was present. Furthermore, the

closeness of the results compared to those under the CAPM (which would have been

24 «[C]areful applications of the CAPM tend to give estimates of the cost of equity that

are sensible and reasonably stable over time.” Myers, AER Report at 3, quoted in Levine
RVS at 8-9. Nonetheless, the Board’s claimed that greater stability was a reason to
combine the MSDCF with the CAPM and equated stability with precision. MSDCF
Notice at 2; MSDCF Decision at 14-15.
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closer still if the CAPM employed a more representative MRP), indicates that: (a) the
CAPM results are reasonable, (b) a MSDCF approach need not result in a significant
disparity compared to a CAPM analysis, and (c) the disparity probably reflects the
particular characteristics of the Ibbotson MSDCF model, rather than the use of a
MSDCEF-type approach itself.

Dr. Villadsen concludes her analysis of the alleged flaws in the MSDCF
model as follows:

In my opinion, the search for a MSDCF perfectly

tailored to the railroad industry is misguided as there are

many standard financial techniques of which the Board has

reviewed and selected two.... | emphasize that it is important

to take a comprehensive view of the cost of equity estimation

for the railroad industry (or any industry) and evaluate the

allowed return on equity rather than the results from one of

two relied upon models.
Villadsen VS at 32. However, Dr. Villadsen, notwithstanding her credentials and
experience, has simply failed to take anything approaching such a “comprehensive” view.
In particular, she has considered only limited, cosmetic tweaks to the Ibbotson MSDCF,
rather than use of what she herself has described as the type of MSDCF that Brattle
frequently employs. Nor has she given any explicit consideration to whether it makes
any sense for the railroad industry to have a cost of equity that so vastly exceeds the

expected returns for equities in general. Levine RVS at 10-12. She also has not given

any consideration to the possibility that the CAPM values may be overstated.
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G. The AAR’s Claim that the CAPM is Backwards-Looking,
Whereas the MSDCF is Forwards-Looking, is Unfounded

The AAR claims that a virtue of the MSDCF model is that it is forwards-
looking, whereas the CAPM is backwards-looking, and combining the two thus creates a
more complete or robust estimate. AAR Op. at 23; Villadsen VS at 10-11. This
distinction is an oversimplification and, ultimately, a significant distortion.

As explained by Dr. Levine and Professor Triantis, both models rely
heavily on historical information. To the extent that the MSDCF model might appear to
rely more on prospective information, it is really relying on guesses that are informed by
historical information, but the guesses are still likely to prove to be inaccurate. “For the
AAR to characterize the MSDCF as a futuristic model and the CAPM as an historic
model is pure folly.” Levine RVS at 4; Triantis RVS at 6-7 (explaining that analyst
growth rates “are heavily influenced by recent corporate performance” and “ultimately
dependent on subjective beliefs™).

The Ibbotson MSDCEF relies on five years of historical data to establish the
initial level of cashflows. The Ibbotson MSDCEF then utilizes long-term earnings
projections, but those are projections only for the next three-to-five years, which is not
long-term at all compared to the length of the model (at least ten years before the terminal
growth rate) or the 20-year Treasury bond used as the RFR in the Board’s CAPM. While
the AAR may view the projected growth rates as being forward looking, they are apt in
practice to reflect in substantial part an extrapolation from past trends. Accordingly, the

projections are not purely prospective. Levine RVS at 3-4; Triantis RVS at 6-7.
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Moreover, the projections are likely to prove inaccurate over their specified period, as
explained in WCTL’s Opening Comments at 17-18 (citing analyses by Fama and French,
Cusatis and Woolridge, and McKinsey & Company). There is thus even less reason to
think that the projections will prove accurate over the ten-year period utilized by the
Ibbotson MSDCF (or the fifteen-year period used under Dr. Villadsen’s third “fix”).
Saying that the MSDCF is forwards-looking is thus a convenient way of stating that it
rests on a guess as to the future, and a not very reliable one at that. The Board has
acknowledged that a DCF approach should not be utilized unless the estimates are
believed to be accurate and reliable. MSDCF Decision at 14; see also Triantis VS at 17
and Levine VS at 20.

The characterization of the CAPM as backwards-looking is also distorted.
The risk-free rate (“RFR”), meaning the twenty-year Treasury bond for present purposes,
represents the expected value today of the future yield, and is thus inherently forwards-
looking. Levine RVS at 3-4; Triantis RVS at 10. Moreover, it represents the consensus
of the market as a whole based on the interactions between all buyers and sellers, rather
than the view of a few analysts (or at most two analysts under Dr. Villadsen’s
construction of the median value) that do not have any direct “skin in the game.”

The AAR then treats the MRP as representing a depiction of nearly eighty
years of historical data going back to 1926. Villadsen VS at 20; AAR Op. at 25-26.
However, Dr. Villadsen and Brattle have elsewhere disagreed with the characterization of

the MRP and its underlying data as “backward looking”:
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However, we do not think it is correct to characterize the use

of historical data as ‘backward looking’. Rather, as we note

above, the premise is that the past is the best guide to the

future. Moreover, the ERP estimate will only be based on the

historical data. As we discuss above, economists have

recognized that there are a number of events that have taken

place in the past that may affect the historical ERP that some

of these events may not be repeated, and so the historical data

should be revised to account for these events and make a

better forward-looking ERP estimate.
Dan Harris, Bente Villadsen, and Francesco Lo Passo, Calculating the Equity Risk
Premium and the Risk-Free Rate (Brattle Group, Prepared for NMa, OPTA, Nov. 26,
2012), at 29 (original emphasis) (available on the Brattle Group’s website).

Moreover, it is the AAR that successfully advocated using the 1926-based
Ibbotson figure on the basis that one needed to go back that far in order to obtain an
accurate measure of the long-term relationship between equities and the RFR. CAPM
Decision at 8 (“The railroads argue that a 50-year period is too short and that our
proposal thereby understates the market-risk premium.”). In attacking the MRP as being
too dated, the AAR is seeking to disparage a creation of its own making, supposedly
intended to best measure the persistent difference between the expected return in equities
and the RFR. However, a major problem with the AAR’s approach is that there is

substantial evidence that use of the 1926-based data reflects actual returns that surpassed

expected returns. See Triantis VS at 10-11; WCTL Op. at 33-35.° This issue can be

% Dr. Villadsen purports to acknowledge the possibility that actual historical returns may
exceed the returns that were expected in the past. “Even after the fact, realized returns
and risk measurements are only point observations from the distribution of outcomes that
were possible at the time of the investment.” Villadsen VS at 4. See also Levine RVS at
4, 8-9; Triantis RVS at 10.
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addressed by using a shorter period, such as fifty years, to measure the MRP and/or use
of a figure that reflects current expectations based on survey data. Indeed, the survey
MRP data is inherently “forward looking” in a similar manner as the analyst forecasts
utilized in the MSDCF, except that the MRP surveys reflect to a substantial extent the
views of persons who have actual responsibility for making large-scale investment
decisions.”® Levine RVS at 4. As explained in WCTL’s Opening Comments, both MRP
approaches (a more recent historical approach and the surveys) lead to a very similar
MRP figure not exceeding 4.7%, which is very close to the 5% MRP currently specified
by Duff & Phelps. Triantis RVS at 10.

The third component of the CAPM is the beta. The AAR criticizes the beta
for reflecting five years of historical data.”” However, the purpose is to utilize a
measurement period long enough to give a fuller picture of the relative degree of
systematic risk, rather than rely on a shorter period that may be less representative,

although some compilers utilize a shorter period, such as two or three years. MSDCF

26 The analysts project the earnings of individual firms, while the MRP surveys reflect the
market as a whole and are thus more amenable to being linked to macroeconomic reality,
as opposed to firm-specific considerations. Levine RVS at 6-7 (noting that CAPM is
amenable to benchmarking), 11 (quoting Professor Myers that the CAPM is “simple and
logical™).

2 For example, Dr. Villadsen asserts that “the CAPM estimates, which are based on five
years of historical information, by definition will change relatively little from year to
year.” Villadsen VS at 9; AAR Op. at 25. However, the Board stated that stability was
such an important factor that justified use of the hybrid average. MSDCF Notice at 2,
MSDCF Decision at 14-15. Nonetheless, the CAPM COE increased by over two
percentage points (or 22%) in 2013, due in substantial part to the increased beta,
undermining Dr. Villadsen’s claim that the CAPM cannot change significantly from year
to year. Triantis RVS at 5. Even so, the AAR uses the increased value in 2013 as the
predicate for its convergence theory, discussed at 7 & n.2, supra.
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Decision at 19 (finding “that a 5-year period is more common and will provide a more
forward-looking estimate that will better and more quickly reflect the changing nature of
the rail industry”). In contrast, the MSDCEF relies on a single day’s snapshot of stock
prices. In addition, the consensus is that the beta is made more accurate and
representative of the long-term trend by including a Blume adjustment. WCTL Op. at
40-45, Levine VS at 23-24, Triantis VS at 8-9, CTA Decision at { 380.

In short, the AAR’s claim that the MSDCF is forwards-looking and the
CAPM is backwards-looking is an inaccurate oversimplification. Triantis RVS at 6-7.
The COE is inherently a forwards-looking concept, the CAPM is the dominant model for
estimating a firm’s COE, and the CAPM has supplanted the DCF approach because it is
recognized as providing a more accurate estimate of the COE. Levine RVS at 1-4, 6, 8,
11; Triantis RVS at 2-3. To the extent that the Board’s CAPM is backwards-looking, it is
only because the AAR has convinced the Board to apply the CAPM in a manner that is
more backward-looking. The AAR should be allowed to complain about problems of its
own making, and the Board should adopt the changes (more contemporary MRP and
Blume adjustment) that would make the CAPM more forwards-looking.

H. No Showing by the AAR that the MSDCF COE Values are Credible
or Realistic, Either Alone or in Conjunction with the CAPM Values

The AAR and its expert made no effort to demonstrate that the Ibbotson
MSDCF COE values, standing alone, were in any way accurate, credible, or plausible.
Indeed, Dr. Villadsen directly states “that the relevant question is not whether the

[railroad COE] as derived from MSDCF is appropriate, but if the combined CAPM and
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MSDCEF estimate adopted by the Board is appropriate.” Villadsen VS at 21-22. But if
the CAPM is already at or above relevant benchmarks, and the MSDCF values are
higher, and generally substantially so, then the combined CAPM and MSDCEF is not
going to increase accuracy and representatives, but will instead undermine them. Levine
RVS at 4; Triantis RVS at 2 (stating the models’ “biases do not offset each other in any
way”), (“current STB practice ... exacerbates error rather than mitigating it”); see also
AECC Op., App. Aat 12.

In particular, the AAR and Dr. Villadsen made no attempt to explain why
the MSDCF and the combined MSDCF/CAPM values should indicate that railroad
investors should require or expect a return such a substantial premium relative to equities
generally, e.g., the 10% average value used by Morningstar. As explained by Dr. Levine,
the railroads’ traffic volumes are generally reflective of the economy as a whole, and
there is little reason to think that the railroad industry should be viewed as substantially
riskier than equities generally. Levine VS at 4-7; Levine RVS at 5-6, 9-10. Nonetheless,
the MSDCF has produced a substantial premium relative to the CAPM in recent years,
such as 452 basis points in 2011 and 626 basis points in 2012, despite CAPM betas in
excess of 1.15 in those years. Levine RVS at 11. The AAR has identified no factor that
could explain suppression in the CAPM values to that extent, id. at 12,%® and there is

much reason to think that the CAPM values are themselves overstated.

%8 The AAR’s low-interest rate theory is discussed next. For present purposes, it is
sufficient to note that Dr. Villadsen identifies an impact of only 50 basis points in 2011-
2012, Villadsen VS at 25, which could explain only a small portion of the divergence.
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Norfolk Southern (“NS”) takes a more extreme position in asserting that the
Board should continue using more than one model in the interests of “regulatory
consistency.” NS Opening Comments (“Op.”) at 2-4. NS’s position is effectively that
the agency should continue using an inaccurate measure because it has done so in the
past. If estimating the COE is difficult, it can only be because it is possible to develop a
poor answer, and one cannot determine if an estimate is unreliable without reviewing the
evidence, especially in terms of the reasonableness of the underlying assumptions and
results. The COE is a consequential matter, and considering whether its methodology is
accurate should be an ongoing responsibility of the Board, especially when its two chosen
methodologies yield divergent results over a sustained period of time.?

Moreover, NS’s focus on regulatory consistency does not square with its
own actions, alone and/or in conjunction with other railroads, in asking the Board to
revisit its established regulatory approaches in other areas, such as the existence of a
separate revenue adequacy constraint, the use of replacement costs to measure revenue
adequacy (more than once), the consideration of geographic and product competition in
ascertaining market dominance, limitations on including and the methodology for

allocating revenues on cross-over traffic, etc. Regulatory consistency appears to be a

% NS also asserts that “[t]he Board does not use the COE in any way to determine the
level of returns that railroads must be guaranteed.” NS Op. at 2. The statement may be
true with respect to overall revenues, but the COE is certainly a key input to determining
stand-alone cost (whether an individual rate is unreasonable), variable cost/jurisdictional
threshold and market dominance (whether a shipper may challenge a rate and how much
rate relief it may receive), ratios for the three-benchmark test, whether a carrier is revenue
adequate (at least for now), and potentially elements of a revenue adequacy constraint.
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principle that NS invokes only when doing so sulits its purposes, i.e., when the status quo
benefits NS.

I11. THE BOARD SHOULD UTILIZE THE CAPM, WITH A
MORE REALISTIC MRP AND A BLUME ADJUSTMENT

WCTL explained in its opening comments that the Board should estimate
the COE using only the CAPM, but the CAPM should be modified to utilize a more
realistic MRP and also a Blume adjustment to the beta. WCTL Op. at 30-45. These
matters were largely ignored by the AAR (and NS), which contended only that the flawed
MSDCF should be retained. However, some other parties addressed various aspects of
the CAPM, and it is thus appropriate for WCTL to respond to these comments, with some
brief treatment of matters noted in its opening comments.

A. Reliance on Only the CAPM Conforms to Standard Practice

While the AAR claims that it is standard practice to rely on more than one
model, WCTL demonstrated on opening that the standard and common practice in the
financial/investment community is to rely solely on the CAPM. The community views
the CAPM as the superior model, and even Professor Myers has recognized the CAPM’s
dominance. Levine RVS at 8; Triantis RVS at 2-3.

The AAR has produced no evidence that the Ibbotson MSDCF or other
MSDCEF is commonly relied upon in the financial/investment community to estimate the
COE. The evidence is that the MSDCF is not relied upon. See, e.g., Brotherson, Eades,
Harris, and Higgins, “Best Practices™ in Estimating the Cost of Capital: An Update, 1 J.

of Applied Finance 15 (2013), discussed in Levine RVS at 6 & n.12 (noting that nineteen
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of twenty leading firms relied on the CAPM, and one only relied on a dividend discount
(DCF) model, and that was as a check on the CAPM).

Furthermore, even if one wanted to utilize a MSDCF approach, one would
need to decide which MSDCF model to utilize, e.g., the Ibbotson MSDCF model or the
standard Brattle MSDCF model (very similar to the MSDCF noted by WCTL in EP 664
(Sub-No. 1)), whether to adjust the growth rates for stock buybacks, etc. One would also
have to determine whether the growth rates utilized by the MSDCF are reliable, for
which the AAR has presented no supporting evidence.

As WCTL noted in its opening comments, an additional benefit of the
CAPM is that it could be modified to incorporate a surrogate or proxy for BNSF such as
assigning additional weight to the beta for UP, which BNSF most closely resembles, or
including a beta value for BNSF’s parent, Berkshire Hathaway, Inc., thereby making the
estimate far more representative of the industry as a whole. Levine RVS at7. The
Alliance for Rail Competition made a similar point in its Opening Comments. An
approach that requires one to ignore 30% of the industry is of dubious value, especially if
one is seeking not to throw away valuable information.

Accordingly, the Board should rely solely on the CAPM and not utilize the
MSDCF. This position is also supported by Concerned Shipper Associations, Olin
Corporation, and AECC.

B. The CAPM is Not Tainted by Unduly Low Interest Rates

The AAR and Dr. Villadsen attempt to construct an argument that starting

in 2008, and perhaps continuing through 2012, the CAPM has had a downwards bias
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because of unduly low interest rates. The supporting evidence appears to consist entirely
of the observation that there was an increased spreads between corporate and Treasury
bond yields over that period, perhaps due to expansionist monetary policies that lowered
Treasury bond yields. Villadsen VS at 22-25.

The claim is defective in numerous respects. First, the corrective
adjustment posited by Dr. Villadsen (1.1% in 2008-2009, and no more than 0.5% in
subsequent years; Villadsen VS at 25), is very modest in view of the substantial disparity
between the MSDCF COE and CAPM COE values for the railroad industry calculated by
the Board using its hybrid methodology. Appropriate adjustments to the CAPM COE to
reflect a more accurate (less backwards looking) MRP would dwarf the adjustments
contemplated by Dr. Villadsen.

Second, the available data for railroad debt does not reflect spreads of the
magnitude discussed by Dr. Villadsen. As part of its annual cost of capital decisions, the
Board determines the cost of debt (“COD”) * as well as the RFR, reflecting the rate on
20-year Treasury bonds. It is thus a simple matter to calculate the resulting spread as the
difference between the railroad COD and the RFR. The railroad spread is not nearly as

large or persistent as that noted by Dr. Villadsen for corporates generally. The following

%9 NS’s expert witness, Professor Cornell, misstates how the Board measures the COD.
He asserts that “[t]he cost of investment grade debt is readily identifiable by the interest
rate that a company pays on recently issued debt; its measurement is straightforward and
relatively uncontroversial.” Cornell VS at 28. In fact, the Board looks to the interest rate
implied by the outstanding payment rate and the prices for all outstanding railroad debt
over the past year (to the extent information is available). Professor Cornell’s approach
invites distortion to the extent that the maturity and other qualities of the debt (collateral,
etc.) issued in the past year differ from those of the outstanding railroad debt as a whole.
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table compares the spread between the Board’s COD and RFR with that noted by Dr.
Villadsen between A-rated corporates and 20-year Treasury bonds (presumably the same

measure as the RFR) on page 24 of her VS:

Table 2
Comparison of Basis Point Spreads Between Railroad Cost of Debt

(“COD”) and A-Rated Corporate Bonds Relative to RFR/20-Year Treasuries

Year Spread Between Railroad | Spread Between A-Rate Corporate
COD and RFR Bonds and 20-year Treasuries

2003-2007 64> 106
2008 221 265
2009 161 263
2010 58 166
2011 37 183
2012 75 180
2013 56 161

The spread between the railroad COD and the RFR is far more modest than
discussed by Dr. Villadsen, and the increase in the railroad spread was also smaller
and/or briefer and was effectively reversed by 2010. The data shows similar increases in
the railroad and corporates spreads for 2008 relative to 2003-2007 (157 for railroads and
159 basis points for corporates), although the railroad COD yield was still 44 points
below that for corporates in 2008, reflecting the low railroad baseline spread for 2003-
2007. However, the railroad COD declined by 61 basis points in 2009 (compared to only
2 basis points for general corporates). By 2010, the railroad spread was only 58 basis
points, one-half of the general corporate spread (106 basis points) identified by Dr.

Villadsen for the 2003-2007 baseline for A-rated corporates, and even below the baseline

%! The railroad baseline COD/RFR spread for 2003-2007 of 64 basis points includes a
spread of only 4 basis points in 2003 and 21 basis points in 2004.
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spread of 64 basis points for railroads. The railroad COD spread remained at low levels
in subsequent years (37 basis points in 2011, 75 basis points in 2012, and 56 basis points
in 2013). The railroad data thus does not reflect the spreads depicted by Dr. Villadsen.
Triantis RVS at 10-11.

Third, the core of Dr. Villadsen’s concern seems to be that spreads had
grown to be too large compared to the historical norm, such that the CAPM COE is
understated relative to long-term trends because of temporary conditions. Significantly,
Dr. Villadsen and her colleagues took the opposite view in responding elsewhere to a
“NERA claim that the WACC in the Brattle report is too low,” when they asserted that
“NERA fail to account for the significant fall in both nominal and real risk-free rates
which have occurred since 2009.... In this particular case, the risk-free rate has dropped
substantially since 2009 and 2010.”*? Furthermore, the concern expressed by Dr.
Villadsen is effectively that the CAPM has become too forwards-looking and
insufficiently representative of the past. That concern is contrary to her contention
elsewhere is that “[t]he backward-looking nature of CAPM means that it may not capture
contemporaneous changes in the market, an industry or a company.” Villadsen VS at 20-
21, quoted in AAR Op. at 26. The AAR thus relies on the sort of contradictory assertions

that it unfairly seeks to impute to WCTL.

%2 Dan Harris, Bente Villadsen, and Jack Stirzaker, The WACC for the Dutch TSOs,
DSOs, water companies and the Dutch Pilotage Organisation (Brattle Group, Prepared
for NMA, March 4, 2013) (available on the Brattle Group’s website), at 32, 33.
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Fourth, and related, the objective of the COE estimation is to measure the
opportunity cost of investing in railroad equities. If the Treasury rate has declined, then it
is reasonable to expect that an investor needs less of a total return to be induced to invest
instead in railroad equities. Ignoring the posited decline in the RFR would thus result in
offering the investor excessive inducement. Dr. Villadsen’s analysis may thus be further
confirmation that the MSDCF values have been overstated for the five-year period.
Moreover, if the RFR is too low to be sustained, then the RFR will eventually increase,
and the COE will increase along with it.

Fifth, Dr. Villadsen’s assertions that the CAPM COE has been suppressed
by monetary policy are, as explained by Professor Triantis, contradicted by the relatively
high CAPM in 2013, “the second highest since the STB began utilizing the CAPM, and
higher than the 2006 value when the RFR was 5%.” Triantis RVS at 11. He further
notes the importance of “look[ing] at the overall cost of equity rather than simply the
RFR in isolation,” and concludes that the evidence does not indicate “that monetary
policy has distorted the cost of equity emerging from the CAPM.” 1d.

There should be a very strong basis, which the AAR has not provided, for
overriding the directly observable RFR, especially as the RFR is the most tangible
element of the CAPM. In any event, the AAR has certainly not provided a basis for
concluding that railroad investors needed a 15.95% return in 2008, as estimated by the
CAPM, or even a 13.17% combined MSDCF/CAPM average return, in order to be

induced to invest in railroad equities.
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C. The Board Should Utilize a More Realistic MRP

WCTL explained in its opening comments that the Board should apply the
CAPM using a more realistic MRP, such as one based on a 50-year historical average or
one reflecting current surveys of financial professionals, both of which would support a
MRP no higher than 4.7% in the current environment. WCTL Op. at 31-40; Levine VS
at 13, 24; Triantis VS at 12-15; Triantis RVS at 5, 10-11.

Dr. Villadsen has elsewhere recognized the limitations in relying on an
excessively dated MRP without appropriate adjustment. “[E]Jconomists have recognized
that there are a number of events that have taken place in the past that may affect the
historical ERP,” and “some of these events may not be repeated, and so the historical data
should be revised to account for these events and make a better forwards-looking ERP
estimate.” Harris, Villadsen, and Lo Passo, Calculating the Equity Risk Premium and the
Risk-Free Rate, supra, at 29. Use of 50-year historical or survey MRP would also
generally conform to 5% MRP now recommended by Duff & Phelps.

Compared to the 1926-based Ibbotson MRP, which yielded a figure of just
under 7% for 2013, the recommended MRP would better reflect current expectations and
better capture the opportunity cost of investing in equities generally, which is how a
forwards-looking COE estimate should operate.

D. The Board Should Utilize a Blume Adjustment for the Beta

The Blume adjustment to the beta reflects mainstream financial practice
and contributes to accuracy, as WCTL explained in its opening comments. WCTL Op. at

40-45; Levine VS at 23-24; Triantis VS at 8-9; Triantis RVS at 5, 11.
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A Blume adjustment is also responsive to Dr. Villadsen’s concern that the
CAPM be more forwards-looking and less backwards-looking. Dr. Villadsen’s work
elsewhere has made use of a Vasicek adjustment to the beta. See, e.g., The WACC for the
Dutch TSOs, et al., supra, at 18. The CTA considered both the Vasicek and Blume
adjustments, which provided similar adjustments on average, but adopted the Blume
adjustment as it was “simpler, more easily understood, and easier to implement.” CTA
Decision at { 376, discussed in WCTL Op. at 41, n.35.

A Blume adjustment would also help address some of the concerns with the
beta portion of the CAPM noted in the AECC Op., App. A at 3-8, 14.

IV. AN ENVIRONMENTAL IMPACT STATEMENT IS NOT NEEDED

The Board stated in its April 2, 2014 decision at 5 that “[t]his action will
not significantly affect either the quality of the human environment or the conservation of
energy resources.” It would seem difficult to disagree with the Board’s conclusion since
all the Board has done so far is to issue a notice and invite comments, and has not issued
any proposal of its own.

Nonetheless, Friends of the Earth, Inc., supported by Western Organization
of Resource Councils Inc. and Northern Plaints Resource Council Inc. (collectively,
“FOE”), has filed comments, including a supporting Verified Statement from Gerald W.
Fauth 111 (“Fauth VS™), challenging the finding of no significance. The FOE/Fauth
theory is that change in the COE methodology will result in a change in railroad coal

rates, which will in turn result in a change in the volume of coal transported by rail,
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which will have a significant effect on coal volumes transported and burned, which will
have a significant impact on the environment.

However, the FOE theory is completely speculative with no real facts or
solid analysis to support any of the assertions. Indeed, Mr. Fauth carefully employs
terms such as “could have” (pp. 8, 22), “could result” (p. 9), “may have” (pp. 11, 15, 16)
in his statement, rather than “will” or “likely.” Mr. Fauth’s analysis is thus inherently
speculative and does not constitute a showing sufficient to require the Board to alter its
initial analysis.*®

Moreover, there is reason to be very skeptical of Mr. Fauth’s and FOE’s
conjectures. For example, Mr. Fauth posits that NS has been constrained by revenue
adequacy, but only one coal rate case has been brought against NS invoking the
constraint, and that case settled. No other coal rate case has been brought against NS for
over ten years. Moreover, very few rate cases in general have been brought in recent
years,* indicating that a modified COE methodology is unlikely to have a significant

impact on coal volumes.

%% See, e.g., Hammond v. Norton, 370 F. Supp. 2d 226, 246 (D.D.C. 2005) (EIS need not
address “remote and highly speculative consequences”); All Indian Pueblo Council v.
United States, 975 F.2d 1437, 1444 (10th Cir. 1992) (NEPA “does not require agencies to
analyze the environmental consequences of alternatives it has in good faith rejected as
too remote, speculative”), quoted in Colorado Envtl. Coal. v. Dombeck, 185 F.3d 1162,
1174 (10th Cir. 1999); Concerned About Trident v. Rumsfeld, 555 F.2d 817, 829
(D.C.Cir. 1977) (“NEPA does not mandate that every conceivable possibility which
someone might dream up must be explored in an EIS.”), quoted in The Ocean
Conservancy v. Gutierrez, 394 F. Supp. 2d 147, 164 (D.D.C. 2005).

% The recent coal rate cases are Intermountain Power Authority (2010, 2012), Southern
Mississippi Electric Power Association (2008), Arizona Electric Power Cooperative
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While a revised COE may have a significant bearing on the rates that some
shippers pay their carriers, it is a very different thing to say that changes in those rates
will result in significant increases in volumes. Notably, Mr. Fauth presents no evidence
to that effect, and the Board’s regulations specify that “[n]o environmental
documentation will normally be prepared ... for ... [r]ate, fare, and tariff actions.” 49
C.F.R. § 1105.6(c)(3). The Board has jurisdiction to consider a rate case only where the
shipper is captive and there is no effective competition. Accordingly, the volumes
shipped in such a situation are unlikely to be sensitive to the rates.*

In short, FOE has said nothing to disturb the Board’s finding that “[t]his
action will not significantly affect either the quality of the human environment or the

conservation of energy resources.”

(2008), and Seminole Electric Power Cooperative (2008). Four rate cases in over six
years is not a large number.

% A shipper that could induce a carrier to offer reasonable rates by withholding
shipments would have little reason to engage in a protracted and expensive rate case. If a
volume reduction was a significant consequence of the high rates, it would be in the
railroads’ interests to find a way to move those volumes, independent of any litigation,
which would reduce the impact of any COE change on coal volumes. While coal
shippers need no longer address product and geographic competition for market
dominance purposes, the explanation is in large part that if such competition were
effective, coal shippers would exercise such options and avoid bringing rate cases in the
first place. It is only when such measures are ineffective (meaning market dominance is
present) that shippers become willing to bear the substantial cost, risk, and disruption of
bringing a rate case before the Board.
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V. CONCLUSION
For the reasons stated above and in WCTL’s Opening Comments, the
Board should estimate the COE by relying solely on the CAPM, modified to include a
more reasonable MRP and a Blume-adjusted beta.
Respectfully submitted,

WESTERN COAL TRAFFIC LEAGUE

Of Counsel: William L. Slover

Robert D. Rosenberg
Slover & Loftus LLP Slover & Loftus LLP
1224 Seventeenth Street, N.W. 1224 Seventeenth Street, N.W.
Washington, D.C. 20036 Washington, D.C. 20036
(202) 347-7170 (202) 347-7170
Dated: November 4, 2014 Its Attorneys
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REPLY VERIFIED STATEMENT

OF

DR. HARVEY A. LEVINE

My name is Harvey A. Levine. My initial Verified Statement in this
proceeding, EP 664 (Sub-No. 2), was included in the “Opening Comments of the
Western Coal Traffic League,” dated September 5, 2014. In that Statement, |
included an overview of my qualifications, along with a resume, and thus do not
repeat such information herein. The purpose of this second Verified Statement is
to respond to the Opening Comments of the Association of American Railroads
(AAR),* and the Verified Statement of its expert witness, Dr. Bente Villadsen of

the Brattle Group, as they relate to the issues that I initially addressed.

I. THE DUBIOUS AAR FOUNDATION
Initially, I offer four concerns with the underlying foundation of the AAR

submission.

% Opening Comments of the Association of American Railroads, Before the Surface
Transportation Board, Docket No. EP 664 (Sub No. 2), September 5, 2014.



First, | am puzzled by the AAR’s premise that there is no way to test the
predicted estimates for the cost of equity.3” The AAR may be correct in a
technical sense that the cost of equity does not lend itself to precise or
scientific determination. The same could be said of many, perhaps most,
“economics” determinations, but is ultimately inconsequential. The fact is
that investment and financial decisions are made all the time, and those
decisions need to take into account, or at least not distort, the cost of equity.
The CAPM has become the dominant model for estimating the cost of equity
because it produces what the AAR should recognize is useful information.
Even if the resulting decisions may be less than perfect, they plainly pass the
“test” of functional soundness, as otherwise we would have little to show in
terms of an economy and society. The AAR’s suggestions to the effect that
both MSDCF and the CAPM are both limited to the point of being questionable
value and that they should consequently be averaged together does not
reflect the consensus of business professionals, who have opted for the CAPM
for financial and investment decisions. The AAR’s suggestions do, however,
lead to my second general observation and concern with the AAR philosophy.

A second puzzlement is the AAR’s underlying logic that averaging

two “bads” results in a “good.” On one hand, the AAR states that because all




financial techniques used to estimate the cost of equity are inherently imprecise,®
and every technique has different strengths and weaknesses,*® the proper course of
action for the Board would be to continue to average the imprecise results of two
flawed models. In the mind of the AAR, the rationale of the averaging approach is
that it can harness the strengths of each model while mitigating the known
weaknesses, resulting in a more reliable estimate of an inherently undetectable
figure.*® But in espousing such a philosophy, the AAR does not provide evidence
that the strengths of each model cancel the weaknesses of the other model. Rather,
the AAR implicitly assumes that the two models are equal in strengths and
weaknesses, and by averaging them, more information would be added to the
calculation, resulting in an improved output. The AAR supports this notion by
quoting Stewart Myers, Professor of Finance at MIT’s Sloan School of
Management, who stated that: Because estimating the opportunity cost of capital
is difficult, only a fool throws away useful information.** Yet, the AAR provides
no evidence that the MSDCF is accompanied with more useful information than
the CAPM, and as | have discussed in my Opening Comments, | believe that the
opposite is true. Thus, a superior CAPM, or even the Board’s current CAPM with
its limitations, is far preferable to the average of the CAPM and an inferior

MSDCF.

* Ibid., p. 2
* Ibid. p. 3
“ 1bi
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Third, much of what the AAR has espoused seems to be based on the
mistaken premise that the MSDCF is a forward-looking model, compared with the
supposedly backward-looking approach of the CAPM. As the AAR has stated: A
disgruntled WCTL launched a campaign to encourage the Board to ignore the
valuable information provided by the forward-looking MSDCF model and instead
rely just on the backward-looking CAPM.*  The AAR goes on to quote its
witness, Dr. Villadsen, who stated that . . . CAPM relies on historical information
to determine the risk factor for the railroad industry, while a multi-stage DCF
model uses forward-looking growth estimates and contemporaneous cash flow and
stock price information.”* But the reality is that both models employ historic
information to project future investor behavior, and in fact, some CAPM historic
data are more current than MSDCF historic data. Current risk-free interest rates
can be easily obtained from the Treasury Department (on-line), as well as from a
host of financial institutions. The most recent betas are more current than railroad
cash flows that are usually available 3-6 months after the prior year’s end. And
risk-premium rates, although historic under the Board’s current approach, tend to
exhibit relative small changes from year to year, and are also available on a “real-
time” basis (although the Board also could, and should, employ available survey
data on the risk premiums currently used by Chief Financial Officers and others).

In essence, both the MSDCF and the CAPM are forward thinking in that they

2 |pi

* Ibid., p. 4.

o

o



project future measures such as risk-free interest rates, investment risk, risk-
premium rates, and railroad cash flow. Similarly, they both use historic
information and relationships to make such projections. In reality, the historic
relationships within the CAPM are far steadier and more reliable as the basis for
future projections than are five-years of railroad cash flow information, and then
pure speculation as to what the next 10-plus years will bring. For the AAR to
characterize the MSDCEF as a futuristic model and the CAPM as an historic model
is pure folly.

Fourth, and finally, the AAR reliance on the quote that only a fool throws
away useful information, is hypocritical. | don’t disagree with the quote. In fact, |
endorse it. But the AAR has ignored a significant body of useful information on
forming its positions regarding the determination of the railroad cost of equity
capital (COEC). Presented below are some examples of useful information that
the AAR has, and continues, to ignore:

1. The CAPM is used as the sole determinant of railroad cost of equity

capital in Canada. The Canadian Transportation Agency adopted the
CAPM after much research, analysis, and debate. The two major
railroads in Canada, the CN and CP, are members of the AAR and
operate lines in the U.S., and the largest U.S. railroads operate
segments in Canada.

2. There are long, historical records of the three CAPM components

that have been collected and recorded by highly respected financial



institutions. These data are publicly available and allow for a market
(nation-wide) cost of equity capital. Consider the market data over

the past six years, when the Board used the MSDCF and CAPM.

20-Year**  Market Risk® Market Cost

Of46
Year Bond Rate + Premium Rate = Equity
Capital
2008 4.36% 6.47% 10.8%
2009 411 6.67 10.8
2010 4.03 6.72 10.8
2011 3.62 6.62 10.2
2012 2.54 6.70 9.2
2013 3.12 6.96 10.1

As shown above, the market CAPM rates (cost of equity capital)
have been rather consistent, and fall around 10 percent. These
calculations should not be ignored in that, putting aside for the

moment the overstatement in the market risk premium, they provide

“us. Treasury Department, 20-year maturities, website. (Adopted by STB in annual CAPM
calculations.)

%> |bbotson data adopted by STB in annual CAPM calculations.
“® A beta of 1.0 was employed, representing market risk as a whole.



a sound benchmark for Board determinations, assuming, as | believe,
that the risk of investment in railroads mirrors the market as a whole.
Thus, the market COEC can, and should, be used as a “default” and
benchmark for the railroad industry.

3. The AAR ignores the “useful information” that the CAPM has wide
acceptance in the financial and business communities, as | stated in
my Opening Comments. Most recently, a comprehensive study of
the best practices used by financial and business entities (including
the UP) concluded that, CAPM is currently the preferred model for
estimating the cost of equity, relied on exclusively by 90% of the
leading firms surveyed.*’

4. The AAR ignores that it has become common practice to implement
the CAPM with a lower Market Risk Premium than the Board has
utilized and also with a Blume adjustment to the beta, as discussed in
my Opening Comments.

5. The AAR ignores the transparency and ease of benchmarking the
CAPM. The inputs to the CAPM are publicly available and easily
obtainable from a variety of credible sources, and used by financial
analysts and corporate management throughout the country.

Investors make decisions based on CAPM data and since the

" W. Todd Brotherson, et al., “Best Practices in Estimating the Cost of Capital: An Update,”
Journal of Applied Finance, No. 1, 2013, pp. 17, 19, 32. Only one of the twenty firms surveyed
relied at all on the dividend discount model, and that was as a check on the CAPM.




COEC is an opportunity cost, comparative CAPM inputs and results
are as accessible to the Board, the railroad industry, and railroad
customers, as they are to the investors.

6. Finally, the AAR ignores the fact that virtually a third of the railroad
industry (BNSF) is excluded from the MSDCF determination, but
can readily be included in the CAPM calculation. As | discussed in
my Opening Comments, the beta for the BNSF’s parent company is
around 0.27, while the beta for the BNSF’s comparable railroad
(UP) is about 1.04. An average of the two betas, or the midpoint of
the two betas, or even an “in-between” beta based on BNSF relative
revenue to Berkshire Hathaway, could readily be adopted by the

Board. Such is not the case with the MSDCF.

Il. THE THREE (FOUR) REASONS
The AAR provides three reasons, the Board should stand fast.*® In fact,
the AAR offers four such reasons. First, it opines that multiple models benefit
from the relative strengths of each model, especially when one is based on historic
data while the other is forward-looking.*® | have already discussed this fallacy,

above. Second, the AAR professes overwhelming support for the use of multiple

8 Ibi
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models,*® while not providing evidence of such support, and in fact (as stated
above), ignoring the high popularity of the CAPM as the preferred model by the
business and financial communities, and the use of exclusively the CAPM by the
Canadian Transportation Agency. Third, the AAR proclaims the MSDCF to be
reasonable in that its results in 2013 were close to the results of the CAPM,™
while ignoring rather huge deviations between the two models in the five prior
years. In no year is the difference in the outcomes of the two models supposed to
approach the realities between 2008 and 2012. And finally, the AAR claims that
replacing the current MSDCF model with a revamped MSDCF model would be
onerous and require the Board to address a wide range of complex issues in
tailoring a model for the railroad industry.”> However, eliminating the MSDCF

does not require revamping what is no longer in use.

I1l. RATIONALE FOR USING THE CAPM FOR RAILROADS

In my Opening Comments | discussed the rationale of the CAPM as the
preferred model to determine the railroad COEC, and | will not repeat that
discussion in this Statement.  Rather, | have found additional support for the

CAPM in a review of alternative models undertaken by Stewart C. Myers, a

Ibi

o (o

. Pp. 5.

Ibid.
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principal of the Brattle Group, for the Australian Pipeline Industry Association
(APIA).>® Professor Myers confirms that the CAPM is the model most widely

1,°* and that careful

used by U.S. corporations to estimate the cost of capita
applications of the CAPM tend to give estimates of the cost of equity that are
sensible and reasonably stable over time.>® He offers four reasons of caution
regarding the CAPM that should not be major hurdles to the Board. First, he
warns that betas and risk-premium data are statistics that are subject to a degree of
error (confidence limits), and thus a final calculation is actually within a statistical
range. But as Professor Myers also states, statistical ranges also apply to other
models,*® and it is my contention that the statistical probabilities of betas and risk-
premium spreads are more reliable than for projections of “average” railroad cash
flows. Even if not the case, the issue of statistical ranges applies to all forecasts
and all models, and should not impede the Board’s use of the CAPM.

Second, Professor Myers claims that the CAPM has historically

underestimated the returns to low-risk firms with betas under 1.0, and states that in

a regulatory environment, the matter has been addressed by the use of an

%3 Stewart C. Myers, “Estimating the Cost of Equity: Introduction and Overview,” for the
Australian Pipeline Industry Association (APIA), February 17, 2013, accompanying the Brattle
Group, Inc., “Estimating the Cost of Equity for Regulated Companies.”

>4 Ibid., p. 2. Dr. Myers cites J.R. Graham and C. Harvey (2001), “The theory and practice of
corporate finance: Evidence from the field,” Journal of Financial Economics 60, 187-243, and
J.R. Graham and C. Harvey (2002), “How do CFOs make capital budgeting and capital structure
decisions?,” Journal of Applied Corporate Finance 15, 8-23.

> |bid., p. 3.
*% bid., p. 3.
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“empirical CAPM.””" In this case, the railroad betas have recently been over 1.0,
and thus not prone to Professor Myers’s assertion, but if the Board desires, it could
adopt a Blume adjustment or other mechanism to achieve better correlation with
historic results.

Third, Professor Myers discusses the potential mismatch between CAPM
inputs that are based on a widely-diversified market, with the investment in a
particular company and/or industry.®® But investing in the railroad industry is
somewhat akin to investing in the general economy. The demand for railroad
transportation is a “derived” demand in that it derives from the demand for a
multitude of products and services to be available at various locations throughout
the country. This is precisely why the weekly railroad carload reports published
by the AAR are used by many entities, including the U.S. government, as a
concurrent indicator of the nation’s economic activity. Container traffic (general
merchandise) constitutes the largest percentage of railroad traffic, while bulk
commodities (coal, grain, petroleum, building materials, etc.) and automobiles
dominate the remaining traffic. The third concern about the CAPM - diversified
market versus more narrow industry — does not apply to the railroad industry, and
should not be an issue with the Board’s use of the CAPM.

And fourth, Professor Myers warns of a mechanical application of the

CAPM because in such times when interest rates have been forced to

> 1bid., pp. 3-4.

%8 |pi
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extraordinary low levels by the government, routine implementations of the CAPM
have yielded costs of equity less than the regulated company’s cost of debt — an
impossible result.®®  However, the phenomena has never even been close to
occurring when the CAPM has been used by the Board over the past six years,
particularly as the railroads have continued to enjoy a very low cost of debt, and if
benchmarked, as | have suggested in my Opening Comments, the CAPM would
never be mechanically and/or routinely applied.

In summary, the four concerns of Professor Myers can readily be addressed
by the proper application of a CAPM, given all the other “useful”” information to
check, validate, or adjust initial CAPM results.

From an academic perspective, it may make sense to use multiple models in
estimating the COC and COEC, as in academia continuous study toward the goal
of perfection is the lifeline of research and ensuing publication. In fact, there are
other COC and COEC models discussed in academia.”® But to a regulatory
agency tasked with applying a standard of capital attractiveness, reasonableness
and transparency should be at the core of its decision-making. The CAPM, as

61
l.

Professor Myers states, is simple and logica There is no need to employ a

MSDCEF that is far from simple, far from transparent, and far from reliable.

> Ibid., p. 5.

% The Comparable Earnings Model is popular and is one that | previously suggested would be an
apt benchmark for CAPM calculations. Profession Myers , in his paper for APIA, discusses the
Fama-French Three-Factor Model and Dividend Discount models.

* 1bid., p. 2.
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Consider the comparative results of the COEC for the U.S. market as a
whole, and the railroad industry using both the CAPM (with its high Market Risk

Premium and without a Blume beta adjustment) and MSDCEF as presented below.

Railroad

Year U.S. Market CAPM MSDCF
2008 10.8% 10.4% 16.0%
2009 10.8 11.4 13.3
2010 10.8 11.8 14.1
2011 10.2 11.3 15.8
2012 9.2 10.3 16.5
2013 10.1 125 134
Average 10.3% 11.3% 14.8%

The experience over the past six years is that on average, the railroad
COEC according to the CAPM was about 10% higher than the market as a whole,
and according to the MSDCF, about 47% higher. This is useful information that
the AAR ignores, but more importantly, it reveals the illogical calculations of the
MSDCF. Rhetorically speaking, is it possible, let alone probable, that investors
have required returns from the railroad industry that are almost 50% greater than
from the market as a whole (and even greater with a more reasonable market risk

premium)? Is it likely that in the recent period of very low interest rates that the
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COEC to the railroad industry was as much as eight times higher than the cost of
debt? Do railroad costs of equity capital in the 15% and 16% range pass the
“sanity test” when investors are hard pressed to earn a 0.5% return on their bank
deposits? Have any of the major railroads had difficulty in attracting capital over
the past six years? Are not the UP and BNSF less risky and more profitable than
the market as a whole? These, and other, rhetorical questions come to mind when
comparing the results of the market and railroad MSDCF results since 2008.

In conclusion, | suggest that that Board not allow its annual determination
of the railroad COC to be overtaken by academic theories that result in
unnecessarily complicating what is, at best, a forecast of market factors. Rather,
there is a long history of these alternative risk/return measures that readily are
evident in the CAPM. With four dominant railroads operating in the U.S., with
one of the two largest railroads being part of a conglomerate, and with the railroad
business being reflective of markets in general, the CAPM is clearly the preferred
model for determining the railroad COEC, and together with a process of
benchmarking its results, should be retained by the Board as the sole model for its

annual calculation.
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Reply Verified Statement of Prof. Alexander J. Triantis

The opening comments filed by the Association of American Railroads (AAR)
and its expert, Dr. Villadsen, contain a number of statements and opinions that are
contrary to widely held beliefs and practice for cost of equity estimation. My reply

comments address these issues.

Estimates don’t necessarily improve when multiple models are used

AAR’s central argument appears to be that since the CAPM does not produce
perfect estimates of the cost of equity, the STB would be well served by averaging
the CAPM estimate with the estimate inferred from the Ibbotson MSDCF model.
This argument implicitly assumes that the Ibbotson MSDCF model produces
informative and unbiased estimates of the cost of equity. However, as | explained
In my opening statement dated September 5, 2014, the Ibbotson MSDCF as
applied by the STB produces unreliable and biased estimates of the cost of equity
for the railroad industry. Specifically, | noted that “the MSDCF unnecessarily

introduces noise into the estimation process.”

While I don’t dispute Dr. Villadsen’s notion that one shouldn’t throw away
information, the underlying logic behind this statement requires that the

information is - to be redundant - actually informative. AAR and Dr. Villadsen do



not appear to explicitly acknowledge that there are biases in the MSDCF
technique, and that the errors in estimating the many input assumptions required
by the MSDCF model effectively get aggregated into a large estimation error for
the resulting cost of equity inferred from the model. Once the bias and large errors
are recognized, the argument that estimates improve by using additional models no
longer holds true. Instead, the opposite occurs, as use of the MSDCF contributes to

distortion rather than accuracy.

On page 9 of her report, Dr. Villadsen states “For example, it is possible that one
assumption in the current environment has a slight upward bias while another
assumption has a slight downward bias, so that the offsetting biases lead to an
accurate overall result.” While she does say that this is “possible”, and not likely, |
still view this statement as suggesting the hope of an idealistic outcome that comes
from combining model estimates, as opposed to the reality that we have seen in

recent years where biases do not offset each other in any way.

The CAPM has widespread support in practice; MSDCF does not

The AAR opening statement (page 4) notes that there is “overwhelming support
for the use of multiple models.” As | presented in my opening statement, there is
instead overwhelming support for the use of the CAPM alone. Despite Dr.

Villadsen’s assertion that “best practices use multiple models...,” survey evidence
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does not indicate that companies are typically using multiple models, but rather
that they continue to rely predominantly on the CAPM. If companies did not
consider the CAPM to be reliable and informative, they would not rely on it so
heavily and would make considerable use of other models. Furthermore, the
MSDCF approach in general, and thus the Ibbotson model itself in particular, are
infrequently used. The companies that are using the CAPM to determine the cost
of equity are investing billions of dollars in new capital and corporate acquisitions
every year. The fact that they have chosen to apply the CAPM to guide their
decisions, rather than employ two or more models and average out their estimates,
speaks to their confidence in the CAPM. It is unclear to me why the STB should
deviate from this common practice consistently followed by financial
professionals across various industries. The AAR’s insistence on using a specific
variant of the MSDCF approach that appears to consistently yield estimate values
that depart significantly from those produced by the CAPM seems particularly
suspect, especially in the absence of any demonstration that the CAPM values are

actually inaccurate

It should also be noted that Morningstar has chosen to no longer provide cost of
equity estimates based on the MSDCF. This follows evidence from its own cost of

capital survey in 2010 that shows that few companies use the MSDCF model. ® In

%2 M. Barad, “Capturing Industry Risk within Cost of Capital Analysis,”
BVUpdate (March 2011) (also available from Morningstar’s website).
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contrast, several major financial data providers supply beta and MRP estimates,
providing clear confirmation of the importance of the CAPM model and its

widespread use.

It is also the case that the Canadian Transportation Agency (CTA) utilizes the
CAPM as its sole methodology to estimate the cost of equity, following an
extensive review of evidence that included a study coauthored by Dr. Villadsen.
The Agency cited many advantages of using the CAPM to provide greater

certainty and transparency, and to adapt to changing market information.

Harness the strengths while mitigating the known weaknesses

AAR suggests (on page 3) that by using multiple models, one would “harness the
strengths while mitigating the known weaknesses.” As mentioned earlier, | don’t
see how merely averaging out estimates from two models would necessarily
accomplish this mitigation of weaknesses. In fact, current STB practice ignores
apparent weaknesses in the models and in so doing exacerbates error rather than
mitigating it. Since the MSDCF values have exceeded the CAPM values in recent
years, use of the MSDCF would appear to reflect an assumption, tacit or
otherwise, that the CAPM has produced values that are too low. But there is no
convincing support for this assumption, and significant basis to conclude, as

discussed later in this statement as well as in my original statement, that the STB
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has implemented the CAPM in a way that has produced values that are overstated,

particularly recently.

With regards to the MSDCF model, its weaknesses are numerous and
unfortunately are not easily mitigated, particularly given the way STB currently
applies the model. With regards to the CAPM model, the strengths of the CAPM
model are well accepted, leading to its widespread use in practice. However, |
have also identified in my opening statement two weaknesses of the current
application of the CAPM model by the STB. The first weakness is the use of a
beta that does not incorporate the well-known and frequently utilized Blume
adjustment. The second weakness is the use of a Market Risk Premium (MRP) that
is too high relative to common practice. Addressing these two weaknesses will
achieve the goal of harnessing the strength of the most widely used model while

addressing known weaknesses of the current application of the model.

Convergence of estimates is illusory

AAR argues (on pages 5 and 40) that because the cost of equity estimates in 2013
from the CAPM and MSDCF are relatively close, they are somehow converging to
the same (and presumably accurate) value. This is a strong and inappropriate
conclusion. While the MSDCF doesn’t provide as large of an upward biased

estimate in 2013 as in previous years, especially 2012, it continues to provide an
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estimate that is consistently higher than the CAPM. Furthermore, the estimates are
closer to one another in 2013 largely because of a very high beta estimate, the
highest beta by far since the STB began utilizing the CAPM in 2006. As |
discussed in my opening statement, high beta estimates based on historical data
are upward biased relative to the forward-looking betas that are observed. If the
Blume adjustment were applied, as is appropriate, the beta estimate would be
lower, and the CAPM would be significantly lower than the MSDCF estimate for
2013. Use of a more recent MRP would also lower the CAPM estimate for the

cost of capital, not only in 2013, but in all years since 2006.

Looking back not simply at one year but at many years of evidence, it appears
clear that the MSDCEF is consistently high, which begs the question of why this is
the case. The answer lies with the issues | outlined in my opening statement. I’ll
outline each again, and will refer to statements of AAR and Dr. Villadsen that

relate to these issues.

First, any attempt to divide up a long horizon into three simple stages is a rough
approximation to start off with. It forces strong assumptions about constant growth
rates over long periods of time, which loses the flexibility that analysts and

investors typically build into their DCF models.



Second, the procedure uses an EPS growth estimate based off of the median of
typically disperse estimates provided by a few analysts. These estimates are based
on recent history of the company’s performance, and adjusted based on guidance
provided by companies and on analysts’ own opinions. These estimates are
unlikely to prove accurate in practice, especially over the period of time employed
by the MSDCF. AAR does not address these shortcomings in its statement.
Instead, it touts the MSDCEF as being a fundamentally different approach from the
CAPM in that it is forward-looking rather than backwards-looking. In fact, both
models are forward-looking in theory. In practice, they both use historical
information to try to estimate key parameters. In the case of MSDCEF, the analyst
growth rate estimates that are such a crucial driver of the resulting cost of equity
are heavily influenced by recent corporate performance. While analysts make
adjustments to the recent trajectory of earnings growth, since the median estimate
is used in AAR’s approach, the growth estimate is ultimately dependent on the

subjective beliefs of only those analysts whose estimates are closest to the median.

Third, EPS growth rates are biased upwards when a firm repurchases its shares.
Dr. Villadsen puts forth an argument that there is an offsetting effect due to a
simultaneous adjustment to the cash flow. However, this argument is unclear and
potentially misleading. The adjustment made appears to rest on a double counting

of the cash flow by aggregating a measure of the payout projected to be made to



shareholders through the buybacks with the preexisting measure of cash that the

original model posits is available to be made to shareholders.

Fourth, the STB’s use of a single growth rate in the second stage that drops
suddenly at the terminal date is unrealistic and produces an upward biased cost of
equity. Dr. Villadsen discusses using a second-stage where the growth rate is
phased-in gradually toward the terminal growth rate, which is preferable. This
phased-in approach appears to be the standard approach of the Brattle Group and
has appeared in other testimony/reports that she has (co-)authored. However, she
applies some of the terminal period shortcuts to cash flow estimation that are
inaccurate, as | describe below. As a result, her conclusion that the effect on the
cost of equity is not large is misleading. She also suggests (on pages 31-32 of her
testimony) that the second growth period should be much longer than five years,
which increases the cost of equity by projecting high growth rates for an extended
period of time. It is unlikely that high EPS growth will be sustained in the rail

industry for such a long time period.

Fifth, the cash flow earnings metric used in the terminal value differs from that in
the earlier stages in ways that upward bias the cash flow and lead to a cost of
equity estimate that is too high. The STB currently assumes that during the
terminal period, capital expenditure and depreciation are equal in value each year,

and that deferred taxes are equal to zero. Dr. Villadsen supports this practice by
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explaining that in steady-state, there will be “no growth capital,” and only
“maintenance capital,” and therefore that capital expenditure each year is merely
equal to depreciation. This is not necessarily the case in an environment with
positive inflation where new capital may be more expensive than the book value
of existing capital. Capital expenditures, like all cash flows in the analysis, are in
nominal (not real) dollars, and depreciation is based on historical costs, not
replacement costs. Given the long depreciation horizon of many fixed assets in the
rail industry, the impact of this on cash flows can be quite significant.
Furthermore, capital expenditures associated with maintenance of existing
capacity, rather than capacity expansion, appear to be quite significant in the
railroad industry and will likely decrease the free cash flow for an extended period

of time.®

Dr. Villadsen also believes that “because deferred taxes are linked to capital
expenditures, this amount is expected to disappear as capital expenditures
approach maintenance levels in the long term steady-state equilibrium” (page 12
of her statement). The tax system is based on accelerated depreciation, which
allows companies to reduce taxable income in the early years of holding an asset,
and thus defer taxes into later years. This benefits companies due to the time value

of money. However, tax payments do not disappear, they are merely deferred into

% Federal Railroad Administration, Freight Rail Today, available at
www.fra.dot.gov/Page/P0362.



the future. Deferred taxes represent a significant liability for railroad companies,
and this liability correspondingly reduces the terminal value of equity, or
equivalently the cash flows that drive this equity value. By ignoring the negative
impact of deferred taxes in the terminal period, the cash flows are upward biased,

and thus so is the cost of equity inferred from the MSDCF calculation.

Back to the CAPM, done right

Given all these issues with the MSDCF, one should not have confidence in the
cost of equity estimates that emerge from the Ibbotson MSDCF model. Errors in
each of the input assumptions all feed into a much larger potential error in the
single output that is being backed out of the model, namely the cost of equity.
While one might hope that the errors could offset each other, each error here
appears to have an upwards bias. This is inherently a challenging and unstable

model structure to be using to estimate the cost of equity for the railroad industry.

The CAPM requires inputs as well, though fewer, and with a long history of usage
that informs how best to apply the model. The risk-free rate (RFR) is directly
observable. The MRP can be estimated based on historical experience. As
discussed in my initial report, using the past fifty years to estimate the MRP

provides the benefit of a sufficiently long time period to reflect periods of
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economic recessions and recovery, as well as high and low interest rates, while at
the same time not going too far back in time as to reflect periods with significantly
different market and institutional characteristics. In addition, the reasonableness of
the estimated MRP can be confirmed through available surveys. These surveys are
useful in that they provide a direct measure of current expectations of future (what
Dr. Villadsen describes as forward looking) returns, whereas historical data may
reflect actual (ex post) returns, as opposed to expected (ex ante) returns that reflect
the opportunity cost of capital. A level of 4.7% or less for the MRP appears
appropriate under both approaches. It is also the case that Duff and Phelps, which
acquired the maintenance of the Morningstar MSDCF model, currently

recommends that an MRP of 5% should be used in the CAPM. %

AAR’s contention that the risk premium has increased and/or that the RFR has
been artificially suppressed since the financial crisis of 2008 is based on looking
only at one class of corporate bonds, and making an adjustment for default risk
that is not well-founded. Bonds of railroad companies don’t appear to reflect a
higher risk premium or spread relative to the RFR, despite the higher risk
assessment of these companies, at least as reflected in a higher beta estimate.
Indeed, the cost of equity determined by the CAPM was quite large in 2013, the

second highest since the STB began utilizing the CAPM, and higher than the 2006

% Duff and Phelps, “Duff & Phelps Decreases U.S. Equity Risk Premium
Recommendation to 5.0%, Effective February 28, 2013” (March 20, 2013).
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value when the RFR was 5%. It is appropriate to look at the overall cost of equity
rather than simply the RFR in isolation, and it doesn’t appear from this evidence

that monetary policy has distorted the cost of equity emerging from the CAPM.

The STB should rely simply on the CAPM, the most widely used model for
making corporate investment decisions, and employ Blume-adjusted beta
estimates as well as a reasonable MRP below 5%, which are typical norms used in

practice.
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REPLY VERIFIED STATEMENT
OF

DR. HARVEY A. LEVINE

My name is Harvey A. Levine. My initial Verified Statement in this
proceeding, EP 664 (Sub-No. 2), was included in the “Opening Comments of the
Western Coal Traffic League,” dated September 5, 2014. In that Statement, I
included an overview of my qualifications, along with a resume, and thus do not
repeat such information herein. The purpose of this second Verified Statement is to
respond to the Opening Comments of the Association of American Railroads (AAR),!
and the Verified Statement of its expert witness, Dr. Bente Villadsen of the Brattle

Group, as they relate to the issues that I initially addressed.

[. THE DUBIOUS AAR FOUNDATION

Initially, I offer four concerns with the underlying foundation of the AAR
submission.

First, | am puzzled by the AAR’s premise that there is no way to test the
predicted estimates for the cost of equity.? The AAR may be correct in a technical
sense that the cost of equity does not lend itself to precise or scientific
determination. The same could be said of many, perhaps most, “economics”

determinations, but is ultimately inconsequential. The fact is that investment and

1 Opening Comments of the Association of American Railroads, Before the Surface
Transportation Board, Docket No. EP 664 (Sub No. 2), September 5, 2014.
2 Ibid. p. 2.



financial decisions are made all the time, and those decisions need to take into
account, or at least not distort, the cost of equity. The CAPM has become the
dominant model for estimating the cost of equity because it produces what the AAR
should recognize is useful information. Even if the resulting decisions may be less
than perfect, they plainly pass the “test” of functional soundness, as otherwise we
would have little to show in terms of an economy and society. The AAR’s
suggestions to the effect that both MSDCF and the CAPM are both limited to the
point of being questionable value and that they should consequently be averaged
together does not reflect the consensus of business professionals, who have opted
for the CAPM for financial and investment decisions. The AAR’s suggestions do,
however, lead to my second general observation and concern with the AAR
philosophy.

A second puzzlement is the AAR’s underlying logic that averaging two
“bads” results in a “good.” On one hand, the AAR states that because all financial
techniques used to estimate the cost of equity are inherently imprecise,3 and every
technique has different strengths and weaknesses,* the proper course of action for the
Board would be to continue to average the imprecise results of two flawed models.
In the mind of the AAR, the rationale of the averaging approach is that it can harness
the strengths of each model while mitigating the known weaknesses, resulting in a
more reliable estimate of an inherently undetectable figure.> But in espousing such a

philosophy, the AAR does not provide evidence that the strengths of each model
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cancel the weaknesses of the other model. Rather, the AAR implicitly assumes that
the two models are equal in strengths and weaknesses, and by averaging them,
more information would be added to the calculation, resulting in an improved
output. The AAR supports this notion by quoting Stewart Myers, Professor of
Finance at MIT’s Sloan School of Management, who stated that: Because estimating
the opportunity cost of capital is difficult, only a fool throws away useful information.®
Yet, the AAR provides no evidence that the MSDCF is accompanied with more useful
information than the CAPM, and as I have discussed in my Opening Comments, |
believe that the opposite is true. Thus, a superior CAPM, or even the Board’s current
CAPM with its limitations, is far preferable to the average of the CAPM and an
inferior MSDCF.

Third, much of what the AAR has espoused seems to be based on the
mistaken premise that the MSDCF is a forward-looking model, compared with the
supposedly backward-looking approach of the CAPM. As the AAR has stated: A
disgruntled WCTL launched a campaign to encourage the Board to ignore the valuable
information provided by the forward-looking MSDCF model and instead rely just on
the backward-looking CAPM.” The AAR goes on to quote its witness, Dr. Villadsen,
who stated that. .. CAPM relies on historical information to determine the risk factor
for the railroad industry, while a multi-stage DCF model uses forward-looking growth
estimates and contemporaneous cash flow and stock price information.8 But the

reality is that both models employ historic information to project future investor
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behavior, and in fact, some CAPM historic data are more current than MSDCF
historic data. Current risk-free interest rates can be easily obtained from the
Treasury Department (on-line), as well as from a host of financial institutions. The
most recent betas are more current than railroad cash flows that are usually
available 3-6 months after the prior year’s end. And risk-premium rates, although
historic under the Board’s current approach, tend to exhibit relative small changes
from year to year, and are also available on a “real-time” basis (although the Board
also could, and should, employ available survey data on the risk premiums currently
used by Chief Financial Officers and others). In essence, both the MSDCF and the
CAPM are forward thinking in that they project future measures such as risk-free
interest rates, investment risk, risk-premium rates, and railroad cash flow.
Similarly, they both use historic information and relationships to make such
projections. In reality, the historic relationships within the CAPM are far steadier
and more reliable as the basis for future projections than are five-years of railroad
cash flow information, and then pure speculation as to what the next 10-plus years
will bring. For the AAR to characterize the MSDCF as a futuristic model and the
CAPM as an historic model is pure folly.

Fourth, and finally, the AAR reliance on the quote that only a fool throws
away useful information, is hypocritical. I don’t disagree with the quote. In fact, I
endorse it. But the AAR has ignored a significant body of useful information on
forming its positions regarding the determination of the railroad cost of equity
capital (COEC). Presented below are some examples of useful information that the

AAR has, and continues, to ignore:



The CAPM is used as the sole determinant of railroad cost of equity
capital in Canada. The Canadian Transportation Agency adopted the
CAPM after much research, analysis, and debate. The two major
railroads in Canada, the CN and CP, are members of the AAR and
operate lines in the U.S., and the largest U.S. railroads operate
segments in Canada.

There are long, historical records of the three CAPM components that
have been collected and recorded by highly respected financial
institutions. These data are publicly available and allow for a market
(nation-wide) cost of equity capital. Consider the market data over

the past six years, when the Board used the MSDCF and CAPM.

20-Year? Market Risk1®  Market Cost of1!

Year Bond Rate + Premium Rate = Equity Capital
2008 4.36% 6.47% 10.8%
2009 411 6.67 10.8
2010 4.03 6.72 10.8
2011 3.62 6.62 10.2
2012 2.54 6.70 9.2
2013 3.12 6.96 10.1

As shown above, the market CAPM rates (cost of equity capital) have
been rather consistent, and fall around 10 percent. These calculations
should not be ignored in that, putting aside for the moment the
overstatement in the market risk premium, they provide a sound

benchmark for Board determinations, assuming, as I believe, that the

9 U.S. Treasury Department, 20-year maturities, website. (Adopted by STB in annual CAPM

calculations.)

10 Ibbotson data adopted by STB in annual CAPM calculations.
11 A beta of 1.0 was employed, representing market risk as a whole.



risk of investment in railroads mirrors the market as a whole. Thus,
the market COEC can, and should, be used as a “default” and
benchmark for the railroad industry.

3. The AAR ignores the “useful information” that the CAPM has wide
acceptance in the financial and business communities, as I stated in
my Opening Comments. Most recently, a comprehensive study of the
best practices used by financial and business entities (including the
UP) concluded that, CAPM is currently the preferred model for
estimating the cost of equity, relied on exclusively by 90% of the
leading firms surveyed.12

4. The AAR ignores that it has become common practice to implement
the CAPM with a lower Market Risk Premium than the Board has
utilized and also with a Blume adjustment to the beta, as discussed in
my Opening Comments.

5. The AAR ignores the transparency and ease of benchmarking the
CAPM. The inputs to the CAPM are publicly available and easily
obtainable from a variety of credible sources, and used by financial
analysts and corporate management throughout the country.
Investors make decisions based on CAPM data and since the COEC is

an opportunity cost, comparative CAPM inputs and results are as

12'W. Todd Brotherson, et al.,, “Best Practices in Estimating the Cost of Capital: An Update,”
Journal of Applied Finance, No. 1, 2013, pp. 17, 19, 32. Only one of the twenty firms
surveyed relied at all on the dividend discount model, and that was as a check on the CAPM.



accessible to the Board, the railroad industry, and railroad customers,
as they are to the investors.

6. Finally, the AAR ignores the fact that virtually a third of the railroad
industry (BNSF) is excluded from the MSDCF determination, but can
readily be included in the CAPM calculation. As I discussed in my
Opening Comments, the beta for the BNSF’s parent company is around
0.27, while the beta for the BNSF’s comparable railroad (UP) is about
1.04. An average of the two betas, or the midpoint of the two betas, or
even an “in-between” beta based on BNSF relative revenue to
Berkshire Hathaway, could readily be adopted by the Board. Such is

not the case with the MSDCF.

II. THE THREE (FOUR) REASONS
The AAR provides three reasons, the Board should stand fast.13 In fact, the
AAR offers four such reasons. First, it opines that multiple models benefit from the
relative strengths of each model, especially when one is based on historic data while
the other is forward-looking.14 [ have already discussed this fallacy, above. Second,
the AAR professes overwhelming support for the use of multiple models,'> while not
providing evidence of such support, and in fact (as stated above), ignoring the high

popularity of the CAPM as the preferred model by the business and financial

o, o

1

Ibid
Ibi

13 1bid,, p. 4.
14 [bid.
15 [bid.
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communities, and the use of exclusively the CAPM by the Canadian Transportation
Agency. Third, the AAR proclaims the MSDCF to be reasonable in that its results in
2013 were close to the results of the CAPM,1¢ while ignoring rather huge deviations
between the two models in the five prior years. In no year is the difference in the
outcomes of the two models supposed to approach the realities between 2008 and
2012. And finally, the AAR claims that replacing the current MSDCF model with a
revamped MSDCF model would be onerous and require the Board to address a wide
range of complex issues in tailoring a model for the railroad industry.1” However,

eliminating the MSDCF does not require revamping what is no longer in use.

[II. RATIONALE FOR USING THE CAPM FOR RAILROADS
In my Opening Comments | discussed the rationale of the CAPM as the
preferred model to determine the railroad COEC, and I will not repeat that
discussion in this Statement. Rather, | have found additional support for the CAPM
in a review of alternative models undertaken by Stewart C. Myers, a principal of the
Brattle Group, for the Australian Pipeline Industry Association (APIA).18 Professor
Myers confirms that the CAPM is the model most widely used by U.S. corporations to

estimate the cost of capital,'® and that careful applications of the CAPM tend to give

16 Ibid., p. 5.

17 Ibid.

et

18 Stewart C. Myers, “Estimating the Cost of Equity: Introduction and Overview,” for the
Australian Pipeline Industry Association (APIA), February 17, 2013, accompanying the
Brattle Group, Inc., “Estimating the Cost of Equity for Regulated Companies.”

19 Ibid., p. 2. Dr. Myers cites J.R. Graham and C. Harvey (2001), “The theory and practice of
corporate finance: Evidence from the field,” Journal of Financial Economics 60, 187-243, and



estimates of the cost of equity that are sensible and reasonably stable over time.20 He
offers four reasons of caution regarding the CAPM that should not be major hurdles
to the Board. First, he warns that betas and risk-premium data are statistics that are
subject to a degree of error (confidence limits), and thus a final calculation is
actually within a statistical range. But as Professor Myers also states, statistical
ranges also apply to other models,?! and it is my contention that the statistical
probabilities of betas and risk-premium spreads are more reliable than for
projections of “average” railroad cash flows. Even if not the case, the issue of
statistical ranges applies to all forecasts and all models, and should not impede the
Board’s use of the CAPM.

Second, Professor Myers claims that the CAPM has historically
underestimated the returns to low-risk firms with betas under 1.0, and states that in
a regulatory environment, the matter has been addressed by the use of an
“empirical CAPM.”22 In this case, the railroad betas have recently been over 1.0, and
thus not prone to Professor Myers’s assertion, but if the Board desires, it could
adopt a Blume adjustment or other mechanism to achieve better correlation with
historic results.

Third, Professor Myers discusses the potential mismatch between CAPM

inputs that are based on a widely-diversified market, with the investment in a

J.-R. Graham and C. Harvey (2002), “How do CFOs make capital budgeting and capital
structure decisions?,” Journal of Applied Corporate Finance 15, 8-23.

20 Ibid., p. 3.

21 Ibid., p. 3.

22 Ibid., pp. 3-4.



particular company and/or industry.23 But investing in the railroad industry is
somewhat akin to investing in the general economy. The demand for railroad
transportation is a “derived” demand in that it derives from the demand for a
multitude of products and services to be available at various locations throughout
the country. This is precisely why the weekly railroad carload reports published by
the AAR are used by many entities, including the U.S. government, as a concurrent
indicator of the nation’s economic activity. Container traffic (general merchandise)
constitutes the largest percentage of railroad traffic, while bulk commodities (coal,
grain, petroleum, building materials, etc.) and automobiles dominate the remaining
traffic. The third concern about the CAPM - diversified market versus more narrow
industry - does not apply to the railroad industry, and should not be an issue with
the Board’s use of the CAPM.

And fourth, Professor Myers warns of a mechanical application of the CAPM
because in such times when interest rates have been forced to extraordinary low
levels by the government, routine implementations of the CAPM have yielded costs of
equity less than the regulated company’s cost of debt - an impossible result.24
However, the phenomena has never even been close to occurring when the CAPM
has been used by the Board over the past six years, particularly as the railroads have
continued to enjoy a very low cost of debt, and if benchmarked, as I have suggested
in my Opening Comments, the CAPM would never be mechanically and/or routinely

applied.
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In summary, the four concerns of Professor Myers can readily be addressed
by the proper application of a CAPM, given all the other “useful” information to
check, validate, or adjust initial CAPM results.

From an academic perspective, it may make sense to use multiple models in
estimating the COC and COEC, as in academia continuous study toward the goal of
perfection is the lifeline of research and ensuing publication. In fact, there are other
COC and COEC models discussed in academia.2> But to a regulatory agency tasked
with applying a standard of capital attractiveness, reasonableness and transparency
should be at the core of its decision-making. The CAPM, as Professor Myers states, is
simple and logical.26 There is no need to employ a MSDCF that is far from simple, far
from transparent, and far from reliable.

Consider the comparative results of the COEC for the U.S. market as a whole,
and the railroad industry using both the CAPM (with its high Market Risk Premium

and without a Blume beta adjustment) and MSDCF as presented below.

Railroad
Year U.S. Market CAPM MSDCF
2008 10.8% 10.4% 16.0%
2009 10.8 11.4 13.3
2010 10.8 11.8 14.1
2011 10.2 11.3 15.8
2012 9.2 10.3 16.5
2013 101 125 134
Average 10.3% 11.3% 14.8%

25 The Comparable Earnings Model is popular and is one that I previously suggested would
be an apt benchmark for CAPM calculations. Profession Myers, in his paper for APIA,
discusses the Fama-French Three-Factor Model and Dividend Discount models.

26 Ibid., p. 2.
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The experience over the past six years is that on average, the railroad COEC
according to the CAPM was about 10% higher than the market as a whole, and
according to the MSDCF, about 47% higher. This is useful information that the AAR
ignores, but more importantly, it reveals the illogical calculations of the MSDCF.
Rhetorically speaking, is it possible, let alone probable, that investors have required
returns from the railroad industry that are almost 50% greater than from the
market as a whole (and even greater with a more reasonable market risk premium)?
[s it likely that in the recent period of very low interest rates that the COEC to the
railroad industry was as much as eight times higher than the cost of debt? Do
railroad costs of equity capital in the 15% and 16% range pass the “sanity test”
when investors are hard pressed to earn a 0.5% return on their bank deposits?
Have any of the major railroads had difficulty in attracting capital over the past six
years? Are not the UP and BNSF less risky and more profitable than the market as a
whole? These, and other, rhetorical questions come to mind when comparing the
results of the market and railroad MSDCF results since 2008.

In conclusion, I suggest that that Board not allow its annual determination of
the railroad COC to be overtaken by academic theories that result in unnecessarily
complicating what is, at best, a forecast of market factors. Rather, there is a long
history of these alternative risk/return measures that readily are evident in the
CAPM. With four dominant railroads operating in the U.S. with one of the two
largest railroads being part of a conglomerate, and with the railroad business being

reflective of markets in general, the CAPM is clearly the preferred model for

12



determining the railroad COEC, and together with a process of benchmarking its

results, should be retained by the Board as the sole model for its annual calculation.
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Reply Verified Statement of Prof. Alexander J. Triantis

The opening comments filed by the Association of American Railroads (AAR) and its
expert, Dr. Villadsen, contain a number of statements and opinions that are contrary
to widely held beliefs and practice for cost of equity estimation. My reply comments

address these issues.

Estimates don’t necessarily improve when multiple models are used

AAR’s central argument appears to be that since the CAPM does not produce perfect
estimates of the cost of equity, the STB would be well served by averaging the CAPM
estimate with the estimate inferred from the Ibbotson MSDCF model. This argument
implicitly assumes that the Ibbotson MSDCF model produces informative and
unbiased estimates of the cost of equity. However, as I explained in my opening
statement dated September 5, 2014, the Ibbotson MSDCF as applied by the STB
produces unreliable and biased estimates of the cost of equity for the railroad
industry. Specifically, I noted that “the MSDCF unnecessarily introduces noise into

the estimation process.”

While I don’t dispute Dr. Villadsen’s notion that one shouldn’t throw away
information, the underlying logic behind this statement requires that the
information is - to be redundant - actually informative. AAR and Dr. Villadsen do not

appear to explicitly acknowledge that there are biases in the MSDCF technique, and



that the errors in estimating the many input assumptions required by the MSDCF
model effectively get aggregated into a large estimation error for the resulting cost
of equity inferred from the model. Once the bias and large errors are recognized, the
argument that estimates improve by using additional models no longer holds true.
Instead, the opposite occurs, as use of the MSDCF contributes to distortion rather

than accuracy.

On page 9 of her report, Dr. Villadsen states “For example, it is possible that one
assumption in the current environment has a slight upward bias while another
assumption has a slight downward bias, so that the offsetting biases lead to an
accurate overall result.” While she does say that this is “possible”, and not likely, I
still view this statement as suggesting the hope of an idealistic outcome that comes
from combining model estimates, as opposed to the reality that we have seen in

recent years where biases do not offset each other in any way.

The CAPM has widespread support in practice; MSDCF does not

The AAR opening statement (page 4) notes that there is “overwhelming support for
the use of multiple models.” As I presented in my opening statement, there is instead
overwhelming support for the use of the CAPM alone. Despite Dr. Villadsen’s
assertion that “best practices use multiple models...,” survey evidence does not
indicate that companies are typically using multiple models, but rather that they

continue to rely predominantly on the CAPM. If companies did not consider the



CAPM to be reliable and informative, they would not rely on it so heavily and would
make considerable use of other models. Furthermore, the MSDCF approach in
general, and thus the Ibbotson model itself in particular, are infrequently used. The
companies that are using the CAPM to determine the cost of equity are investing
billions of dollars in new capital and corporate acquisitions every year. The fact that
they have chosen to apply the CAPM to guide their decisions, rather than employ
two or more models and average out their estimates, speaks to their confidence in
the CAPM. It is unclear to me why the STB should deviate from this common
practice consistently followed by financial professionals across various industries.
The AAR’s insistence on using a specific variant of the MSDCF approach that appears
to consistently yield estimate values that depart significantly from those produced
by the CAPM seems particularly suspect, especially in the absence of any

demonstration that the CAPM values are actually inaccurate

It should also be noted that Morningstar has chosen to no longer provide cost of
equity estimates based on the MSDCF. This follows evidence from its own cost of
capital survey in 2010 that shows that few companies use the MSDCF model. ! In
contrast, several major financial data providers supply beta and MRP estimates,

providing clear confirmation of the importance of the CAPM model and its

widespread use.

1 M. Barad, “Capturing Industry Risk within Cost of Capital Analysis,” BVUpdate (March 2011) (also
available from Morningstar’s website).



It is also the case that the Canadian Transportation Agency (CTA) utilizes the CAPM
as its sole methodology to estimate the cost of equity, following an extensive review
of evidence that included a study coauthored by Dr. Villadsen. The Agency cited

many advantages of using the CAPM to provide greater certainty and transparency,

and to adapt to changing market information.

Harness the strengths while mitigating the known weaknesses

AAR suggests (on page 3) that by using multiple models, one would “harness the
strengths while mitigating the known weaknesses.” As mentioned earlier, I don’t see
how merely averaging out estimates from two models would necessarily accomplish
this mitigation of weaknesses. In fact, current STB practice ignores apparent
weaknesses in the models and in so doing exacerbates error rather than mitigating
it. Since the MSDCF values have exceeded the CAPM values in recent years, use of
the MSDCF would appear to reflect an assumption, tacit or otherwise, that the CAPM
has produced values that are too low. But there is no convincing support for this
assumption, and significant basis to conclude, as discussed later in this statement as
well as in my original statement, that the STB has implemented the CAPM in a way

that has produced values that are overstated, particularly recently.

With regards to the MSDCF model, its weaknesses are numerous and unfortunately
are not easily mitigated, particularly given the way STB currently applies the model.

With regards to the CAPM model, the strengths of the CAPM model are well



accepted, leading to its widespread use in practice. However, I have also identified
in my opening statement two weaknesses of the current application of the CAPM
model by the STB. The first weakness is the use of a beta that does not incorporate
the well-known and frequently utilized Blume adjustment. The second weakness is
the use of a Market Risk Premium (MRP) that is too high relative to common
practice. Addressing these two weaknesses will achieve the goal of harnessing the
strength of the most widely used model while addressing known weaknesses of the

current application of the model.

Convergence of estimates is illusory

AAR argues (on pages 5 and 40) that because the cost of equity estimates in 2013
from the CAPM and MSDCF are relatively close, they are somehow converging to the
same (and presumably accurate) value. This is a strong and inappropriate
conclusion. While the MSDCF doesn’t provide as large of an upward biased estimate
in 2013 as in previous years, especially 2012, it continues to provide an estimate
that is consistently higher than the CAPM. Furthermore, the estimates are closer to
one another in 2013 largely because of a very high beta estimate, the highest beta by
far since the STB began utilizing the CAPM in 2006. As [ discussed in my opening
statement, high beta estimates based on historical data are upward biased relative
to the forward-looking betas that are observed. If the Blume adjustment were
applied, as is appropriate, the beta estimate would be lower, and the CAPM would

be significantly lower than the MSDCF estimate for 2013. Use of a more recent MRP



would also lower the CAPM estimate for the cost of capital, not only in 2013, but in

all years since 2006.

Looking back not simply at one year but at many years of evidence, it appears clear
that the MSDCF is consistently high, which begs the question of why this is the case.
The answer lies with the issues [ outlined in my opening statement. I'll outline each
again, and will refer to statements of AAR and Dr. Villadsen that relate to these

issues.

First, any attempt to divide up a long horizon into three simple stages is a rough
approximation to start off with. It forces strong assumptions about constant growth
rates over long periods of time, which loses the flexibility that analysts and investors

typically build into their DCF models.

Second, the procedure uses an EPS growth estimate based off of the median of
typically disperse estimates provided by a few analysts. These estimates are based
on recent history of the company’s performance, and adjusted based on guidance
provided by companies and on analysts’ own opinions. These estimates are unlikely
to prove accurate in practice, especially over the period of time employed by the
MSDCF. AAR does not address these shortcomings in its statement. Instead, it touts
the MSDCF as being a fundamentally different approach from the CAPM in that it is
forward-looking rather than backwards-looking. In fact, both models are forward-

looking in theory. In practice, they both use historical information to try to estimate



key parameters. In the case of MSDCF, the analyst growth rate estimates that are
such a crucial driver of the resulting cost of equity are heavily influenced by recent
corporate performance. While analysts make adjustments to the recent trajectory of
earnings growth, since the median estimate is used in AAR’s approach, the growth
estimate is ultimately dependent on the subjective beliefs of only those analysts

whose estimates are closest to the median.

Third, EPS growth rates are biased upwards when a firm repurchases its shares. Dr.
Villadsen puts forth an argument that there is an offsetting effect due to a
simultaneous adjustment to the cash flow. However, this argument is unclear and
potentially misleading. The adjustment made appears to rest on a double counting
of the cash flow by aggregating a measure of the payout projected to be made to
shareholders through the buybacks with the preexisting measure of cash that the

original model posits is available to be made to shareholders.

Fourth, the STB’s use of a single growth rate in the second stage that drops suddenly
at the terminal date is unrealistic and produces an upward biased cost of equity. Dr.
Villadsen discusses using a second-stage where the growth rate is phased-in
gradually toward the terminal growth rate, which is preferable. This phased-in
approach appears to be the standard approach of the Brattle Group and has
appeared in other testimony/reports that she has (co-)authored. However, she
applies some of the terminal period shortcuts to cash flow estimation that are

inaccurate, as [ describe below. As a result, her conclusion that the effect on the cost



of equity is not large is misleading. She also suggests (on pages 31-32 of her
testimony) that the second growth period should be much longer than five years,
which increases the cost of equity by projecting high growth rates for an extended
period of time. It is unlikely that high EPS growth will be sustained in the rail

industry for such a long time period.

Fifth, the cash flow earnings metric used in the terminal value differs from that in
the earlier stages in ways that upward bias the cash flow and lead to a cost of equity
estimate that is too high. The STB currently assumes that during the terminal
period, capital expenditure and depreciation are equal in value each year, and that
deferred taxes are equal to zero. Dr. Villadsen supports this practice by explaining
that in steady-state, there will be “no growth capital,” and only “maintenance
capital,” and therefore that capital expenditure each year is merely equal to
depreciation. This is not necessarily the case in an environment with positive
inflation where new capital may be more expensive than the book value of existing
capital. Capital expenditures, like all cash flows in the analysis, are in nominal (not
real) dollars, and depreciation is based on historical costs, not replacement costs.
Given the long depreciation horizon of many fixed assets in the rail industry, the
impact of this on cash flows can be quite significant. Furthermore, capital
expenditures associated with maintenance of existing capacity, rather than capacity
expansion, appear to be quite significant in the railroad industry and will likely

decrease the free cash flow for an extended period of time.2

2 Federal Railroad Administration, Freight Rail Today, available at www.fra.dot.gov/Page/P0362.
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Dr. Villadsen also believes that “because deferred taxes are linked to capital
expenditures, this amount is expected to disappear as capital expenditures
approach maintenance levels in the long term steady-state equilibrium” (page 12 of
her statement). The tax system is based on accelerated depreciation, which allows
companies to reduce taxable income in the early years of holding an asset, and thus
defer taxes into later years. This benefits companies due to the time value of money.
However, tax payments do not disappear, they are merely deferred into the future.
Deferred taxes represent a significant liability for railroad companies, and this
liability correspondingly reduces the terminal value of equity, or equivalently the
cash flows that drive this equity value. By ignoring the negative impact of deferred
taxes in the terminal period, the cash flows are upward biased, and thus so is the

cost of equity inferred from the MSDCF calculation.

Back to the CAPM, done right

Given all these issues with the MSDCF, one should not have confidence in the cost of
equity estimates that emerge from the Ibbotson MSDCF model. Errors in each of the
input assumptions all feed into a much larger potential error in the single output
that is being backed out of the model, namely the cost of equity. While one might

hope that the errors could offset each other, each error here appears to have an



upwards bias. This is inherently a challenging and unstable model structure to be

using to estimate the cost of equity for the railroad industry.

The CAPM requires inputs as well, though fewer, and with a long history of usage
that informs how best to apply the model. The risk-free rate (RFR) is directly
observable. The MRP can be estimated based on historical experience. As discussed
in my initial report, using the past fifty years to estimate the MRP provides the
benefit of a sufficiently long time period to reflect periods of economic recessions
and recovery, as well as high and low interest rates, while at the same time not
going too far back in time as to reflect periods with significantly different market
and institutional characteristics. In addition, the reasonableness of the estimated
MRP can be confirmed through available surveys. These surveys are useful in that
they provide a direct measure of current expectations of future (what Dr. Villadsen
describes as forward looking) returns, whereas historical data may reflect actual (ex
post) returns, as opposed to expected (ex ante) returns that reflect the opportunity
cost of capital. A level of 4.7% or less for the MRP appears appropriate under both
approaches. It is also the case that Duff and Phelps, which acquired the maintenance
of the Morningstar MSDCF model, currently recommends that an MRP of 5% should

be used in the CAPM. 3

AAR’s contention that the risk premium has increased and/or that the RFR has been

artificially suppressed since the financial crisis of 2008 is based on looking only at

3 Duff and Phelps, “Duff & Phelps Decreases U.S. Equity Risk Premium Recommendation to 5.0%,
Effective February 28, 2013” (March 20, 2013).
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one class of corporate bonds, and making an adjustment for default risk that is not
well-founded. Bonds of railroad companies don’t appear to reflect a higher risk
premium or spread relative to the RFR, despite the higher risk assessment of these
companies, at least as reflected in a higher beta estimate. Indeed, the cost of equity
determined by the CAPM was quite large in 2013, the second highest since the STB
began utilizing the CAPM, and higher than the 2006 value when the RFR was 5%. It
is appropriate to look at the overall cost of equity rather than simply the RFR in
isolation, and it doesn’t appear from this evidence that monetary policy has

distorted the cost of equity emerging from the CAPM.

The STB should rely simply on the CAPM, the most widely used model for making

corporate investment decisions, and employ Blume-adjusted beta estimates as well

as a reasonable MRP below 5%, which are typical norms used in practice.
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BEFORE THE
SURFACE TRANSPORTATION BOARD

In the Matter of.

USE OF A MULTI-STAGE
DISCOUNTED CASH FLOW
METHODOLOGY IN DETERMINING
THE RAILROAD INDUSTRY’S COST
OF CAPITAL

STB Ex Parte No. 664 (Sub-No 1)

e’ et mat apt et "t e’ “apt ‘vt et

COMMENTS OF THE WESTERN COAL TRAFFIC LEAGUE
The Western Coal Traffic League (“WCTL” or “League™)' hereby submits
its comments regarding the Advance Notice of Proposed Rulemaking (“ANPR™ or
“Notice™) that the Surface Transportation Board (“STB™ or “Board™) served 1n this
proceeding on February 11, 2008
L. SUMMARY
As explained more fully below and in the accompanying Venfied

Statements of Thomas D. Crowley and Damiel L. Fapp of L.E. Peabody & Associates, Inc.

'WCTL 15 a voluntary association, whose regular membership consists entirely of
utility shippers of coal mined west of the Mississippi River that 1s transported by rail.
WCTL members presently ship and receive in excess of 140 million tons of coal by rail
each year, WCTL's members are: Alliant Energy, Ameren Energy Fuels and Services,
Anzona Electric Power Cooperative, Inc., Austin Energy (City of Austin, Texas),
CLECO Corporation, CPS Energy, Kansas City Power & Light Company, Lower
Colorado River Authonty, MidAmencan Energy Company, Minnesota Power, Nebraska
Public Power District, Omaha Public Power District, Texas Municipal Power Agency,
Western Farmers Electric Cooperative, Western Fuels Association, Inc., Wisconsin Public
Service Corporation, and Xcel Energy



("Crowley/Fapp VS," attached as Exhibit A) and Dr James E Hodder (“Hodder VS,”
attached as Exhibit B), calculating a cost of capital (“COC™), and specifically a cost of
equity (“COE”), for the railroad industry using a multi-stage discounted cash flow
(“MSDCF"") model with a measure of cash flow broader than dividends is complicated by
sharp year-to-year fluctuations or lumpiness in the underlying cash flows for the four
railroads (BN, CSX, NS, and UP) that meet the Board’s screening criteria

The fluctuations can be addressed by normalization or averaging that
smooths out the annual fluctuations. Using a three-year averaging period and measuring
cash flows under either a modified cash payout approach (that tracks dividends and stock
buybacks less cash inflows from the exercise of stock options) or broader free cash flow
to equity (“FCFE") approach, the MSDCEF analysis yields COE values for the 2002-2006
period that are generally consistent with the results under a CAPM analysis.

In fact, the results under the MSDCF analysis are generally lower than those
under the CAPM, sometimes by as much as 200 to 300 basis points. That the CAPM
values are higher than the MSDCF values 1s generally to be expected 1n hight of the
Board's decision in Ex Parte No 664, Methodology to be Emploved in Determining the
Railroad Industry's Cost of Capital (STB served Jan 17, 2008), to implement CAPM
using a historic market nsk premium (“MRP”), rather than a significantly lower
prospective MRP. The DCF methodology 1s mherently prospective in design in that it

seeks to calculate future cash flows, and is unlikely to match the results of a CAPM
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analysis that focuses on historical rather than prospective returns. This difference in
perspective 1s an additional reason for the Board to revisit its treatment of the MRP. For
example, the Board could consider use of a blend of the historic and prospective MRPs.

While the 2002-2006 MSDCF results thus provide further validation of the
CAPM results, WCTL does not believe 1t would be worthwhile for the Board to receive
and consider evidence concerning MSDCF calculations along with CAPM calculations as
part of 1ts annual railroad industry COC determinations at this time. Because of the
underlying lumpiness and need for averaging, the MSDCF values are unlikely to be
particularly stable For example, over the 2002-2006 period, the MSDCF values fluctuate
considerably more than the CAPM values. Combining the MSDCF and CAPM values 1s
thus more likely to reduce stability and precision than to increase them. Considenng
MSDCF along with CAPM will also require additional time and resources, which will
contribute to delay, expense, and controversy, without necessarily contributing to greater
accuracy. That said, it would make some sense for the Board to revisit the matter after a
period of time such as five years, when 1t has more experience working with CAPM, or if
the CAPM results should reveal sharp fluctuations that appear to have little linkage to
changes in inflation or nsk.
II. THE BOARD'S NOTICE AND WCTL"S PRIOR MSDCF SUBMISSIONS

The Board’s Notice observes that the record in Ex Parte No. 664 addressed

use of a discounted cash flow (“DCF™) method to determine the cost of capital, but
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indicates that some additional matters or aspects need to be addressed First, the model
needs to be a MSDCF and not a single-stage DCF (“SSDCF”) model Second, 1t needs to
focus not merely on dividends, but instead incorporate a “broader measures of cash flow
or shareholder returns ™ Third, the model needs to be limited to only those firms that
passed the established screening critena, i.e , the Morningstar/Ibbotson three-stage model
is unsatisfactory as i1t includes other firms. Fourth, when used in combination with
CAPM, 1t needs to “enhance the precision™ of the COE estimate, e, ““result in a lower
variance than rehiance on the CAPM approach alone ” In addition, the Notice tnvites
comment on other criteria, including what 1t refers to as atypically large railroad capital
investment, and on other features of an appropriate MSDCF model. Notice at 3-4
WCTL’s instant filing addresses the matters noted in the Board's Notice.
However, 1t 1s appropnate to note that WCTL’s earhier filings were largely responsive to
most of the concerns stated in the Board’s Notice. First, WCTL's December 8, 2006
filing in Ex Parte No 664 presented, through Professor Hodders VS, a MSDCEF that
included only the four railroads (BNSF, CSX, NS, and UP) that met the Board's
screening criteria. Professor Hodder and Messrs. Crowley and Fapp elaborated upon and
modified that model in their further filings 1n Ex Parte No. 664. While that MSDCF
considered only dividends, dividends were the focus of the attention of the Board and the
Association of American Railroads ("AAR™) at that time. Moreover, only one carrier

(BNSF) engaged 1n stock buybacks dunng the 2002-2005 penod, although the other
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railroads are now engaging in buybacks as well. Indeed, as explained infra, introducing a
measure of cash flow that is broader than dividends presents certain complications

In addition, WCTL and 1ts witnesses addressed in Ex Parte No. 664 the
deficiencies of the Morningstar/lbbotson 3-stage DCF model, including not only 1ts
inclusion of additional carriers, but also its unrealistic assumption that growth during the
second five-year period would match industry average growth dunng the first five-year
period when that growth was more than double the expected growth rate of the general
economy.

Nonetheless, WCTL's experts have engaged in the analysis requested by the
Board in its Notice.
1II. IMPLEMENTING MSDCF WITH A BROADER CASH FLOW MEASURE

A.  The Modified Pavout and FCFE Approaches

In response to the Board’s directive that the MSDCEF not be confined to
dividends, WCTL"s witnesses have considered two alternative measures of cash flow
The first is modified cash payout, and the second 1s free cash flow to equity ("FCFE™)
Crowley/Fapp VS at 6-7, 14-15; Hodder VS at 3-4, 6

Modified cash payout 1s a relatively narrow measure that considers
dividends and stock buybacks (those being the distributions to stockholders) less dollars
paid to exercise stock options (those being a cash flow, sometimes quite sigmificant, from

stockholders, typically rail management). Modified cash payout thus reflects distributions
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that are made directly to (and from) common equity stockholders. Crowley/Fapp VS at 6-
7; Hodder VS at 3-4.

In contrast, FCFE is a broader measure that reflects earnings, plus
depreciation, amortization, deferred taxes, and net new debt, less change in capital
expenditures and working capital In essence, the adjustments are designed to convert
accounting earnings to actual cash flow Crowley/Fapp VS at 14-15.

In both instances, a yield (equivalent to the dividend yield under the
Board’s pnior SSDCF methodology) 1s determined by from the relevant cash flows and
then applied 1n the MSDCF model to estimate the COE, much as a dividend growth
model determines the COE using dividends as the imtial cash flow Crowley/Fapp VS at
6-7, 12-16.

B.  Cash Flow Lumpiness and the Need for Averaging

Review of the inputs used in the modified payout and FCFE approaches
reveals very stzeable fluctuations, or lumpiness, 1n the railroads’ cash flows 1n recent
years Crowley/Fapp VS at 7, 12, 14, 16; Hodder VS at 4-6.> For example, for BNSF
(the only carmer that engaged in stock buybacks 1n recent years until 2006), the modified

payout ratio in 2004 was 23.6%, but nearly quadrupled to 92.9% in 2005 The BNSF

2See the Crowley/Fapp electronic workpapers for the COE calculations. In
particular, the the 2006 modified payout and FCFE calculations show the relevant ratios
for each carrier for 2004-2006,
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FCFE ratio also experienced a large change in those two years, growing from 20.6% in
2004 to 73 1% 1n 2005.

The UP data also reveals sharp fluctuations. From 2004 to 20085, the UP
modified payout ratio went from 34.4% to 5 1% (essentially, a reduction to a seventh of
the prior value). However, the UP FCFE expenienced an even more abrupt change, going
from 108.8% in 2004 to negative 21.8% in 2005.

The Eastern camers also had sharp fluctuations as well as some negative
values 1n those years For example, CSX’s modified payout ratio was slightly negative
(-0.4%) 1n 2005, but 1ts FCFE ratio was negative 44.4% that year. NSC’s modified
payout ratio was -2.2% 1n 2004 and 0% in 2005, and its FCFE was negative 18.6% in
2005.

One the advantages of the dividend growth model that then emerges is that
dividends are relatively stable, whereas broader measures of cash flow are not. Hodder
VS at 6-7. Indeed, one of the common explanations for using buybacks rather than
increasing dividends to distribute cash to stockholders 1s that sigmificant stigma can attach
to the subsequent reduction of a dividend, whereas stock buyback programs are usually
limited in duration or amount, meaning that there is less or no expectation that they will
continue indefimitely Crowley/Fapp VS at 5.

The variability or lumpiness 1n the MSDCF 1nputs, especially for recent

years (2002-2006), can be addressed at least in part by using a multiple-year average to
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normalize or smooth out the sharp year-to-year fluctuations. Crowley/Fapp VS at7, 12,
16; Hodder VS at 5. A three-year averaging pertod serves to produce realistic results for
the 2002-2006 peniod discussed infra.
C Other Aspects of MSDCF Implementation

WCTL’s witnesses have continued using most elements of their prior
MSDCEF approach, including relying on the truncated I/B/E/S forecast to govern growth
for the first five years of the model, and a ten-year transition or phase-1n such that the
terminal growth rate applies starting at year fifteen. Crowley/Fapp VS at 7-11, Hodder
VS at3 WCTL notes that a five-year phase-in would lower the MSDCF result where the
growth rates for the firm are higher than that for the general economy.

For the termunal growth rate, WCTL has utilized the Blue Chip economic
forecast figure of 5% for growth 1n gross domestic product Dr. Myers previously
recommended this source, and it appears to be 1n line with other forecasts. Crowley VS at

10-11.°

*In 1ts Notice of Proposed Rulemaking in Ex Parte No. 664, the Board proposed to
use of the 4 6% GDP growth figure from the Social Security Administration (“SSA™) as
its terminal growth rate, The most recent (2008) SSA Trustce Report, available at
http.//www ssa.gov/OACT/TR/TR08/trTOC.html, also indicates a long-term GDP growth
rate of 4.6%. (Table VI F6 at p 184 projects, for the intermediate case, a 2007 GDP
value of $13,841 billion and a 2085 GDP value of $465,848 billion, 33.65 times greater.
33.65'™ =1.0461 )
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D. MSDCF Results
Crowley/Fapp Exhibit No. 3 depicts the results of the MSDCF analysis for

the 2002-2006 period and compares those results 1o those under SSDCF and CAPM

approaches as follows

Comparison of COE Results for 200;?213(;861 Under SSDCF, CAPM and MSDCF

Year STB SSDCF STB CAPM MSDCF COE MSDCF COE
COE COE Modified Payout FCFE
2002 12 60% 10.05% 10.41% 11.64%
2003 12 70% 9.93% 7 84% 10.10%
2004 13 16% 10.38% 7.22% 8 87%
2005 15 18% 1061% 8.81% 992%
2006 16.10% 11.08% 9.52% 9.84%
Source: Crowley/Fapp Exhibit No 3

Several observations are tn order. First, the SSDCF values are consistently
higher than the other COE values, confirming the unsuitability of the SSDCF approach.
Hodder VS at 7. Second, the CAPM values are uniformly higher than the modified
payout values, typically by 150 to 300 basis points. Third, the FCFE values are higher
than the modified payout values, albeit sometimes by only a modest amount, and in three
of the five years, the FCFE values are lower than the CAPM values (by over 100 basis

pormnts 1n 2004 and 2006).




Also, the MSDCF values fluctuate more than the CAPM values. The range
of the CAPM values over the 2002-2006 period 1s 115 basis points, a relatively modest
amount In contrast, the range on the modified payout values 1s 319 basis points, nearly
three imes as much. The range on the FCFE values 1s 277 basis points, modestly less
than that for the modified payout, but still more than double that for the CAPM.

IV.  APPROPRIATE USE OF THE MSDCF METHOD

The 2002-2006 data provides considerable validation for the results of the
CAPM results Moreover, the level of validation would be increased the CAPM were
calculated using a prospective MRP or, at the very least, a blend of the histonc and
prospective MRPs, especially as a prospective MRP would more closely align with
projected future cash flows.

However, the lumpiness 1n the underlying cash flows and the resulting need
to resort to averaging present substantial drawbacks to regular use of the MSDCF 1n
conjunction with the CAPM at this time In addition, the MSDCF values reveal greater
fluctuation than the relatively stable CAPM values (during a period that railroad stocks
have performed very favorably), indicating that inclusion of the MSDCF together with the
CAPM values 1s unlikely to improve stability

Under these circumstances, there is little to be gained at this time by having
the Board receive and consider MSDCF evidence along with CAPM calculations as part

of its regular annual determinations of the railroad industry COC. Substantial effort
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would be required to perform the MSDCF calculations, particularly as there 1s
opportumty for disagreement as to such matters as how to define the scope of the relevant
cash flows, how to construct the yield, the reliability of the imtial growth forecasts, the
length of the transition peniod, and the selection of the terminal growth value.
Additionally, the lumpiness of the cash flows will likely engender disagreement over how
to normalize the data, and, even after averaging or other normalization, the MSDCF
values will not necessanly be particularly stable. There 1s no apparent basis for
concluding that considenng MSDCF along with CAPM values will result in greater
preciston or stability. Presenting MSDCF values will, however, consume trme and
resources of both the parties and the Board, and 1t will also contribute to regulatory
uncertainty.

Accordingly, WCTL does not believe that 1t 1s appropriate at this time for
the Board to consider MSDCF as well as CAPM evidence as part of its regular COC
determinations in Ex Parte No. 558. However, 1t may make some sense for the Board to
revisit the matter after a period of time, such as five years, when 1t will have accumulated
more experience working with CAPM By the same token, 1t may be appropriate to
revisit the matter before then 1f the CAPM results should exhibit less stability, especially
1if those fluctuations appear not to be linked to changes in underlying inflation, interest

rates, or nsk.
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V.  NO ADJUSTMENT IS WARRANTED FOR CLAIMS OF
ATYPICALLY LARGE RAILROAD CAPITAL INVESTMENT

The Board’s ANPR at 4 also expresses a willingness to consider other
matters, and then notes that “parties [presumably the railroads] to STB Ex Parte No. 664
indicated that atypically large capital investment by the railroads could affect the results
of a DCF analysis.” The ANPR then specifically asks that parties “address this concern
and show how a multi-stage DCF would account for such investments.” /d.

The Board's statements appear rather cryptic. As best WCTL can discern,
the concern seems to be that if the railroad industry were to have abnormally large capital
needs, then some adjustment to the MSDCF model -- presumably one that gives an
otherwise artificial increase to the COC -- might be an appropriate subject for
consideration.

Based on the available evidence, WCTL sees no need for any such
adjustment as the implicit premise 1s unfounded Crowley/Fapp VS at 17-18 To the
contrary, the available evidence -- for example, the report prepared for the AAR by
Cambndge Systematics, Inc (the “Cambnidge Report™), and submitted by the AAR in Ex

Parte No. 664* -- indicates that use of the growth rate for the general economy will

*WCTL's comments should not be construed as any sort of endorsement of the
Cambndge Report, especially its effort to model railroad capacity using methods and
assumptions developed for highways. WCTL's use of the Cambridge Report 1s largely
confined to its growth analysis for traffic and the general economy, much of which
appears to have been developed by others.
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actually be quite generous for the railroad industry. Furthermore, the recent experience
indicates, as WCTL demonstrated in 1ts Ex Parte No. 664 filings, that the railroads are
more inclined to use additional cash flows to reward their stockholders than to increase
their capital expenditures, especially as increasing their capital expenditures could make 1t
more difficult for them to continue the rate increases that have been at their heart of their
so-called renaissance.

The Cambndge Report does not depict any massive surge in railroad traffic.
Instead, 1t states that “[t]he anticipated rates of growth for the U S. economy and freight
transportation demand are about the same as those experienced over the last 30 years ™
Id at2-5 The report does project an 88% increase 1n railroad tonnage, apparently over
the 30-year period 2005-2035. /d* An 88% increase 1s hardly trivial, but over the thirty-
year period that appears to be addressed, the underlying annual compound growth rate 1s
approximately 2.1% (1.88'3° = 1,0212653).

In contrast, the Cambndge Report, apparently relying on a separate analysis
prepared by Global Insight, Inc , “forecasts that the U S. economy will grow at a
compound annual rate of about 2.8 percent over the next 30 years.” /d. at n.8.° The
AAR'’s Cambridge Report thus indicates that railroad traffic 1s expected to grow at only

about 75% of the growth rate of the general economy This relationship suggests that use

SThis increase 1s less than the 98% increase projected for trucks and highways. /d.
*The 2.8% figure appears to reflect real, and not nominal, GDP growth.
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of the growth rate for the general economy will actually overstate growth 1n the railroad
industry for MSDCF purposes.

Tonnage 1s not an 1deal measure of output. In contrast, the Board's
productivity adjustment for the rail cost adjustment factor measures output according to a
189-cell matnix.” The STB’s most recent decision 1n Ex Parte No. 290 (Sub-No 4),
Railroad Cost Recovery Procedures--Productivity Adjustment (STB served March 28,
2008), shows output index figures for the 2002-2006 peniod of 1.012, 10 39, 1.033, 1.021,
and 1.018, respectively, which yield a compound annual growth rate (geometric average)
of 2.46% (1.0246) Significantly, the growth in the output index actually trailed the rate
of increase 1n real gross domestic product {(“GDP™) as measured by the Bureau of
Economic Analysis, using chained 2000 dollars over that period. Specifically,
http://www .bea.gov/ national/xls/gdpchg xls shows GDP growth for the 2002-2006
period at 1.6%, 2 5%, 3.6%, 3.1%, and 2.9%, which yields a compound annual growth
rate (geometric average) of 2.74%, nearly 3 basis points (or 11%) more than the growth in
Class I railroad output, during a period of high demand growth that was accompanied by
significant capacity constraints in the trucking industry Again, nothing in the available
evidence suggests that use of the growth rate for the general economy will understate

growth n the railroad industry.

"While the productivity calculation tracks the output of all Class I railroads, and
not just the four that appear to qualify for inclusion 1n the Board's COC analysts, the four
account for the vast bulk of the total Class I railroad traffic.
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The growth in output has thus had a modest role in the railroads’
improvement in earnings in recent years. Productivity has also grown at a modest rate (an
average of 1.2% a year for the 2002-2006 penod according to the Board’s most recent
RCAF decision). Accordingly, the most significant source of the railroads’ past financial
improvement, and what likely drives the current 1I/B/E/S projections for further growth
earnings, is the railroads’ imposition of higher rates on their traffic. Indeed, the 14 75%
growth rate presented 1n the AAR s mnutial filing for the 2006 capital posits that railroad
earnings will double in five years and quadruple in ten years. Given the moderate level of
traffic growth projected and a continuation of productivity growth at current levels, only a
massive increase 1n rates could generate earnings growth of that magnitude

As WCTL has previously explained, the railroads have devoted more of the
increase In earnings and profits to increasing their dividends and stock buybacks (and
even to reduce their long-term debt), rather than to increasing capital expenditures
Indeed, 1n recent years, the railroads have reduced their capital expenditures expressed as
a percentage of revenues See, ¢ g, Submission of Edward M Wolfe, Semor Managing
Director of Bear, Stearns & Co Inc., before the House Transportation & Infrastructure
Committee, Forum on Freight Rail Finance, December 12, 2007 (excerpt attached as
Exhibit D), showing capital expenditures by United States railroads averaged 17.7% of
revenues over 1995-2006, but only 15.9% over 2001-2006. While capital expenditures

may have increased in nominal dollar terms, that nominal increase reflects the impact of
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inflation, and thus the comparison of capital expenditures to revenues 1s particularly
telling since both the capital expenditures and revenues are subject to inflation.

The fact that relative capital expenditures have decreased in the face of
growth 1n output and especially rate increases is particularly significant in at least two
respects First, it represents a deviation from what the railroads’ public representations
that there is a close correlation between railroad capital spending and changes 1n revenues
and net income See Crowley/Fapp VS at 17-18. Second, there is the very significant
possibility that railroads have been limiting capital expenditures specifically in order to
drive up rates. In other words, the railroads may well have found 1t profitable to limit
their capital expenditures, and thus their capacity, forcing shippers to pay more for the
limited capacity that 1s available. Under such conditions, the Board should not be
rewarding the railroads with the benefit of a higher cost of capital for having engaged in
the equivalent of economic withholding, : e, refusing to serve as a means of establishing
higher prices
VI  CONCLUSION

For the reasons stated above, the Board should not adopt a MSDCF
estimate of the COE based on a measure of cash flows broader than dividends as part of
its formal COE calculation at the present time. In any event, there 1s no basis for any

adjustment to the COE estimate to reflect atypically large railroad investment, especially
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when evidence demonstrates that the railroads have actually curtailed their capital

expenditures relative to their increasing revenues 1n recent years,
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EXHIBIT A

Venfied Statement of
Thomas D. Crowley and Daniel L. Fapp



[. INTRODUCTION

We are Thomas D Crowley and Dantel L Fapp We are economuists and, respectively. the
President and a Vice President of L £ Peabody & Associates. Inc . an economic consulting firm that
specializes m solving cconomic. transportation. marketing. financial. accounting and fuel supply
problems Mr Crowley has spent most of his consulting career of over thirty-seven (37) years
evaluating fuel supply 1ssucs and railroad operations. including railroad costs. prices. financing.
capacity and equipment planning 1ssucs  1is assignments 1n these matters were commissioned by
ratlroads. producers. shippers of different commodities. and government departments and agencies

A copy of his credenuals 1s included as Exhibit No 1 to this venfied statement ("VS™)

Mr Tapp has been with L E Peabody & Associates, Ine since 1997  During this time. he has
worked on numerous projects dealing with railroad revenue, operational. economic and financial
1ssues  Priortojomng L E Peabody & Associates, Ine , Mr Fapp was emplayed by 13HI* Copper
Inc¢ 1n the role of Transportation Manager - 'inance and Admimstration, where he also served as an
officer and Treasurer of the three BHP Copper Inc subsidiary railroads, 'he San Manual Arizona
Railroad, the Magma Arizona Railroad and the BHP Nevada Railroad A copy of his eredentials 1s

meluded as Exhibit No 2 to this VS

Our consulting assignments regularly imvolve working with and determining various facets of
railroad financial 1ssues, including cost of capital determinations  In these assignments. we have
calculated rarlroad capital structures. market values, cost of railroad debi. cost of preferred railroad
equity and common raifroad equity We ar¢ also well acquainted with and have used the commonly

accepted models for determming a firm’s cost of cquuty. includimg the Discounted Cash Flow Model
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(~“DCF™). Capital Asset Pricing Model (“CAPM”), Fama-French Three Factor Model and Arbitrage

Pricing Model

We have developed railroad industry average cost of capnial and company specific cost of
capital for use in hitigation and for use i general business management |-or several chients, we have
both individually and together determined the Going Concern Value (“GCV™) of privately held
rafroads Developing the GCV under the Income Based Methodology requires developing company
specific costs of debt and equity for usc m discounting fuiure company cash Tows, as well as
creating forecasts of expected cash [Tows to the firm and to holders of common equity from company
linancial statements We have also developed cost of capital in order to capture the costs associated
with shipper v estment 1n ranlroad cquipment and road property  Our {indings regarding ramiroad
cost of capital have been presented to U'S Distriet and State courts, the Interstate Commerce

Commussion, the Surface Transportation Beard (“STB™) and the Federal Ralroad Admimstration

We have been ashed by Counsel for the Western Coal Traffic League (*WCTL™) to provide
comments on the use of Mulu-Stage Discounted Cash Flow (*“MSDCF™) models to estimate the
ratlroad industry’s cost of equity tn responsce to the Advance Notice of Proposed Rulemaking 1ssued
by the STB in L'x Parte No 664 (Sub-No 1), Use Of A4 Mulu-Stage Discounted Cavh Flow Model
In Determinmg The Radroad Industry s Cost Of Capital. Served February 11,2009 7Ly Parte664
Sub-No 1 )"t Speaitically, WCTL 1cquested that we address the following 1ssues noted by the
SI'B (1) the expansion of a dividend based MSDCF model to include broader measures of

cashflow to shareholders. including stock repurchases. (2) the use o' a MSDCT model that relies
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upen a defimtion of cashflow bevond agpregaie dividends and stock repurchases. and (3) the
comparison of the railroad industry cost of equity from such broader MSDCF models to the railroad
industry cost of equity as produced under the STB's Capital Assct Pricing Model ("CAPM™)

approach
We summarize our testumony below under the following topical headimgs

11 MSDCF With Dividends And Stock Repurchases
11 MSDCT Using Free Cash Flow To Equity

IV Comparison of MSDCF to CAPM Costs Of Equity
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1. MSDCF WITTI DIVIDENDS
AND STOCK REPURCHASES

InS78 Ix Parte No 664, Methodology 10 he Emploved m Determinmng the Radroad Indusing's
Costof Caprial, served January 17. 2008 ¢ “Ex Parte 664"), the STB changed the methodology 1t uses
to calculate the ratlroad industry’s cost of equity. concluding that the Single-Stage Discounted
Cashflow Model (“SSDCF™) approach 1t had previously relied upon to estimate rulroad cost of
cquity had been supplanted by more modern. accurate methods ¥ Instead of the SSDCF model
previously replied upon by the STB, Ex Parte 664 adopted the CAPM approach as the methodology

to be used to estimate the ralroad sndustry cost of equity ‘The STB also imtiated Ex Parte 664 (Sub-

No 1) 1o address other cost of capital 1ssues. including a determination of whether or not st 15
necessary to develop a MSDCF cost ol equity o complement the CAPM in developing the rarlroad
industry’s cost ol equity

In £x Pepte 664 (Suh-No _[). the S 1 B asked parties o propose forms of MSDCF maodels that
would compliment the CAPM approach lor developing the cost of equity for the rallroad mdusiry
The STB directed that proposed MSDCF models meet two specitic requirements = First. proposed
models must be able to accommodate different growth rates in rarlroad expected cashilows by using
a MSDCF format  Sccond. the DCF models should not focus solely on dividend payment only. but
should also factor in other methods used by compamies to return cash to their sharcholders. including

stoch repurchase programs

= See Ly Parie 664 at |

Sve Lx Parte 664 (Suh-No [1at 3 The S1B also histed two additronal critgrta in s £y Dewte 664 (Sub-No 1)
decsion  First, that the proposed model only be used on firms that pass the STB's current screeming crilena for
inclusion in railruad cost ol capital determinations. and secend, that the use of the MSDCF in conjunction with the
CAPM approach. reduces variability in cost of equity ealculations
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We have developed two MSDCF models which meet the STB's modeling criteria One relies
upen discounting expected cash pavments to common equity holders based upon current dividend
and common stock repurchases  The second uses expected future cash flows available for common

equily holders Each MSDCF model s discussed below

A. INCORPORATION OF
DIVIDENDS AND

STOCK REPURCIIASES

Companies attempl to maintain stability in their payment of dividends. as stigma ollen attaches
1o a publicly traded company that 1educes or elimunates 1ts dividends 1 his stability 1s uselul when
constructing a MSDCF model However. many linancial researchers have noted the decline 1n
dividends paid by publicly traded companies over the last 20 years  Fama and 1'rench reported that
only 20 8 pereent ol [irms paid dividends in 1999, compared with 66 5 percent that pad dividends
in 1978 2 T'he decline in dividends has been attributed to many different factors. including an
increasing number of investors who do not want div idends. an inerease in diosyneratie rishs, and/or
a larger number of smaller lirms that are uninterested in paying dividends = Not only have dividends
declined but the difference between dividends paid and potenual dividends has widened  This
difference creates a challenge for estimating a company’s cost of equity using a dividend discount

approach

= Seelama,[ [ and French K R “Disappearing Dividends Changing | irm Characteristics or Lower Propensity
to Pay”?  Jownnadl of Finane ied Economies 60, pp 2-44. 60. 2001

= See. Damodaran. A “Valuation Approaches and Metrics A Survev of the Theory and | vidence, Stein School of

Busmess, 2001 { “Damodaran’ )
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To address this 1ssue. financial researchers have expanded stright dividend discount models
to include other forms of payment 10 stochholders. mcluding stock repurchases, while also
considering the inflow of cash to the firm ielated to common equity  The most strasght forward
adjustment to the standard dividend discount model 15 w0 incorporate stock repuichuses to the
dividends paird by a firm te develop apgregate cash distributed to sharcholders, and to net against this
the cash recerved from exereising of stock options and from shares 1ssued The netung of cash
received from the exercising of stock options 15 a logical extension of the dividend discount model
because 1t makes little sense 1o consider cash flows to stochholders without alse considering the
inflow of cash flows from stockholders

Because a firm stock s price 1s equal to the discounted value of future cashflows. 1t 1s necessary
(o create & mechanism to forecast the future cashflow stcam One way to develop a forecast ol future
dividends and stock repurchascs 1s 1o link these cashilows to forecasts of net income  Net income.
or carnings forecasts. are produced continuously by financial and investment analysts and can be
readily adopted to estimate cost of equity

To develop a stream of expected future dividends and stock repurchases. annual aggregate net
cashflow can be divided by the [irm’s net income (earnings) for the year to develop a modified
payout ratio ¥ The modified pasout rauo can then be applied to forecasts of expected company
earnings to develop a forecast of aggregate disbursements to sharcholders for using a cost of equity

MSDCI" model

2 Afirm's payout ratio s usually defined as the ratio off dividends to earmings per share  See Richard A Brealey,
Stewart C Myersand Frankhn Allen Principios of Corporgty L unam e, 8™ Udinon 2006 “Breales, Mvers & Allen *)
at 66 Alse see Damodaran at 20
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While this approach 1s relatively direct. the resulting modified payout ratio for any particular
year may be skewed  This 1s because stoch repurchases. unlike dividends. are not levehized over
ume. which can lead to dramatically uncven cash flows For example. CSX repurchased $103
million in common stock 1n 1998 and $42 mullion in 2000. but did not repurchase stock agan unul
2006 when 1t bought back $465 million 1n common equity ® 1o miugate agamnst these uneven cash
disbursements. a better estimate of the modified payout ratio can be obtained by using an average

payout rauo based upon several years of payout data ¥

B. MULTIPLE
GROWTH RATES

The major failing ol the SSDCT model 1s 1ts rehiance upon a single growth rate to estimate
cushilows into perpetuity ¥ Application of a growth rate that 15 too high will ulumately lead to a
high cost olequity. while an unreasonably low growth rate will understate equity capital costs The
STB proposes to address the SSDCTF model’s failings through the use of a MSDCF. which can
incorporate multiple rates of growth

An inherent 1ssue with the MSDCI appioach 1s choosing which are the appropiiate growth rates

to mclude 1n the model  As we indicated 1n our Reply VS in the Ex Parte 664, there 15 no single

® See CSXT 1998, 2000 and 2006 SISC Form 10-K

¥ See Damodaran at 20 discussing the use of averages to smaoth cashilows o sharcholders when developing
moditied paxout ratios

= See £x Purte 664 at 4
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correct MSDCI model formation = This same sentiment was expressed by Dr Stewart C Myers

tn his writings on the application of MSDCF modcls

Anvone who has reviewed and tried to absorb |the DCTF model
results] will be fiustrated at the inexplicable scatter of the DCF
cost ofequity estimates  [11s tempung to look for some simple
rule or message 1n these results Unfortunately. the scatter 1s
the rules and 15 the message  DCF 1s not one method but many,
1t 15 dillicult (probably impossible) to say which growth rate
measure or vanable growth method 1s correct &

Without a single preferred approach for applying the variable growth factors. the challenge s
devcloping a method which 1s open and transparent. uses generally reliable data inputs and provides
a mechanism for apply ing reasonable future growth patterns  We believe the approach we advocated
in our Reply VS m the Ex Parte 664 procecdings for applying different growth rates meets these

objeetives We discuss each component ol our approach below

| Imtial Growth Stage
The imitial stage should refleet growth over arelatively short initial term. 1 ¢ . onc to five years
A relatively short initial term consistent with this approach 1s used by Myers/Boruch il and Brealey,

Myers & Allen & A key aspect though 1s matchung the length of the imtial term to the length of the

= See Reply Verified Statement ol Thomas D Crowley and Daniel L. Fapp submitted on behalf ot the WCTL n Ex
Derie 664, October 29, 2007 (“Crowlev/Fapp Reply VS™)

See " Disconnted Cash Flow Eximates of the Cost of Equin Copied - A Case St Myers, Stewant € and
Boruchi. 1ynda §  Fmwnced Menkens, Insttunions & Imramenn, Volume 3. Number 30 1994, 9-45, 27
(“Myers/Borucht™)

See Myers/Borucks at 21

See Breales, Myers & Allen at 70-71

it

L]
-~
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forecast  Usmg a three year forecast of carnings growth wath a five vear imitial stage could lead to
un mistatement 1n the cost of cquity

Therc are scveral methods  for estimating eaimings growth duning the mitial phase Some
analysts have relied upon historical average growth 1n net earnings as a proxy for future growth
INowever. empirical studies have shown historical averages 1o be poor forecasters of future growth
rates 12 A better approach 1s to utihize earnings forecasts produced by financial analysts Analvsts
lorecasts ol [uturc carnings growth have been more rehable than using historie averages ' However,
forecasts are apt to be bused n large part on recent past performance, and there 1s no certainty that
forecasts will prove accurate

We propose Lo utilize the truncated consensus I/B/E/S carnings forecasts previously used by the
STB 10 esumate rallroad carmings growth under the SSDCT procedures  The use of truncated
consensus {orecasts provides an open and transparent means for [orecasting luture earnings growth,
and are produced by at least somewhat independent third panties &

As indicated above, there 1s no one strict formulation for a MSDCEF. nor limit on the number
ol transition growth rates that may be apphied &' Logic dictates though that, at some pomnt. growth
will diverge towards the average rate of growth m the overall cconomy A growth rate that 15

significantly above that of the overall economy wall cause the firm(s) or sector to overtake the entire

-
-~

See Patterson. C S . “The Costof Capital Theory and Estmation,” Quortm Books. 1995 at 871090 * Patterson™)

2 gee Patterson at 94

12 As we have noted previously, there 1s sigmficant evidence that financial analysts are subject to some pressures that
can result in overstated torecasts See Mr Crowley’s April 28, 206 Reply VS a1 610 7 mSI'B Ex Purte Ao 558

” iSub-No Y5 Rudrowd Cost of Copind — 2603

See Brealey Myers & Allenat 71
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economy, and 1’ the growth rate 1s substantially below the general growth rate, the lirm(s) or scetor
will disappear altogether Neither outcome 1s at all plausible for the railroad industry

We proposc that the transition stage ol growth would begin in year 6 ol the MSDCF modecl. with
growth moving from 1ts short-term levels in the mtial stage towards the estimated growth n the
GDP 1n strmight-line manner In other words. the difference in each railroad’s short-term carnings
growth rate and the expected growth rate in the GDP would be calculated. and the difTerence divided
by the 10 years in the transition growth range to develop an annual growth adjustment factor
Application of the growth adjustment factor to the prior year's growth estimate will lead to a lincar
change n transition penod growth rates until the long-term growth rate 1s reached 1n vear 15

Others have advocated or used similar approaches for developing transition phase growth rates
Breuley, Myers & Allen suggested using such an approach. and provide an example 1n their book
Fuller and IHsia proposed a similar approach where. afier an initial growth phase. growth 1s assumed
to change lincarly over a user specified number of vears before leveling at a steady mean rate ol
growth ¥

3 Terminal Growth Stage

The final. or termunal. stage should rellect the long-term expected growth rate in the GDP As
indicated by Morningstar. *  ¢ven 1n a rapidly growing industry there will come a ume when
growth slows (o be more i line with the overall economy ™ I'is approach has also recerved

aur

support from Brealev. Myers & Allen

o

See Braaley, Mvers & Allen at 71

SeeFuller, R J ,and C C Hsia,* A Simphificd Common Slock Valuation Model.” Financial Analysts Joumal, 40(5),
1984 a1 49 to 536, and Dumodaran at 12

¥ qee SBBlatog

2 See Brealey, Myers & Allenat 71
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As for an estimate of the eapected long-term GDP growth rate.  we propose using the
consensus forecast of the long-term nominal growth mn the GDP as calculated by Blue Chip
l-conomic Indicators (“Blue Chip™) The Maich 10. 2008 1ssu¢ of Blue Chip places long-term GDP

growth at 5 0 percent

C. APPLICATION OF
THE MODIFIED
PAYOUT MODFL

Based upon the approaches and methodologies descnibed above. we developed a MSDCF cost

of equity for the rarlroad industry for the years 2002 o 2006 utilizZing the modilied payout method

Our approach utihized the following procedures =Y

] Tor each rallroad company meeting the STB's cost of capital sclection eniteria=. we
extracted total cash outllows for dividends on common stock and stock repurchascs. cash
inflows from stock options exercised and 1ssuance of new cquity and annual net income
from each company’s consohidated statement ol cashilows as reported 1n the company's
SEC Form 10-K.

2 Wecalculated the modilied payout ratio for each company by year by netting cush outflows
from dividends and buybacks against cash inflows from the excrcsing of stock options
and ssuance ol new equity and dividing the ditference by the year’s net income.

3 Wenormalized each company s modified pay out ratios by calculating the simple average

of the rauos over the three most recent years Tor example. the normalhized modilied pavout
ratio applicable for 2006 was developed by averaging the ratios for 2004 10 2006,

4 We developed an estimate of next year’s cash disbursements per share for cach company
by applyving the normalized madified pavout ratio to the most current vear’s reported nct
income We then muluiphied this product by one plus the truncated [/13/1 /S [orecast of

v
-

Consistent with the ST s request in its fx Pearte 664 (Suh-No I} deeiston, we have included with this VS the
workpapers assoctated with vur calculations

= Tins mcludes the Burlington Northern Santa e Corporation ("BNSE™). CSX Cuorporation (“CSX °). Norfolk
Southern Corporation (" NS *) and Union Pacitic Corporation (*UF")

i
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earmings growth and divided the resultant product by the average number of common
shares outstanding to develop an estimated cash to shareholder per share.

We developed a 15 year forecast of expected cash disbursements per share by utihzing the
cxpected growth factors discussed above Specifically. for the inttial 5 vear growth stage.
we apphied truncated consensus I/3/1/S forecast applicable for cach railroad  For the 10
vear transition phase, we adjusted the growth 1in a linear manner between the railroad’s
truncated I/B/IE/S forecast and the long-term lorecast of growth in the GDP - The termmal
growth stage was calculated using the long-term GDP forecast of 5 ) percent,

We developed the cost of equity for cach railroad through an iterative process which
equaied discounted future cashtlows to the raillroad’s average weekly closing stock price

lor the subject vear. and

We developed a weighted cost of equity tor the railroad industry by weightuing  cach
rallroad’s cost of equity based upon its equity market capitalization for the year

The results of our analysis are shown in T'able 1 below

Table 1
Fstimates of the Railroad Industry Cost of Equity

Using A Modified Payout Ratio MSDCF

Muodified Payout MSDCT
Railroad Industry

Year Cosl of F'quita
(N (2)
1 2002 10 41%
2 2003 7 844%
3 2004 722%
4 2005 881%
5 2006 9 820,

Sources Exhibit No 3
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As Table | above indicates, the railroad industry cost of equity under the modified pavout

MSDCF approach ranges Irom 7 22 to 10 41 percent over the 2002 through 2006 time penod
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[1I. MSDCF USING FREE
CASH FLLOW TO EQUITY

Dividend diseount maodels, and their progeny like the modilied payout model we discussed
above, rest on the premise that a stock’s value 1s equal to the discounted value of fulure cash
disbursements to sharcholders  Implieit in such models 1s the assumption that companies arc payving
out all cash avaulable atier taking into consideration cash required for current and (uture operations
and repayment of debt  In the long-run this maybe an accurate assumption However. n the short
run. the amount ol cash returned to shareholders maybe significantly difterent than the cash actually
avatlable afier considering other cash requirements

Because of this difference between actual cash disbursements made to sharcholders. and what
are essentially potential cash disbursements o sharcholders, analvsts have developed valuation
models using Free Cashflow To Equity ("FCFE™) as a replacement for estimated cash distributed
to sharcholders in the torm of dividends and stock repurchases ' We discuss the calculation of FCFE

and our use of 1t in the calculation of railroad cost of equity below

A. CALCULATION
OF FCFE

As descnibed above. | CFE generally reflects the cash left over in the firm after reinvesiment

needs are meet and debt repand  This 1 speeifically delined as



Net Income

+ Noncash charges (e g deprectation,
amortization, deferred revenue and deferred
taxes)

- Capttal Cxpenditures

+ Change 1in Working Capital

- Dividends on Prelerred Stock (1f any)
& Chanye in Long 'erm Debt
=TICFL=

When FCFE replaces dividends in un equity valuation, 1t 1s imphicitly assumed that the FCFE will
be paid out to stochholders  There are two consequences to this assumption  First, there will be no
cash building-up i the liim. since the cash available afier debt repayments and reiny estment 1s paid
to shareholders each year Sccond. the expected growth in FCFE will come fiom growth in

operating assets and not growth 1n income from mncreases in marketable securities %

B. INCORPORATION
OF FCFE INTO
THE MSDCF

To develop the cost of rarlroad equity using 1 CI L and a MSDCT model, we used the tollowing

methodology

='  See Pratt. Shannon P, Cone of Capitad Cattmrateon wid A pplicattons.”™ 2002 at 16 ( "Prait’ ) Also see Damodaran
at 21
=’ gee Damodaran at 21
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For cach railroad in the study group, we idenulied annual net mcome. non-cash charges,
capital expenditures. new debt issuances and debt repayments Irom cach company’s
consoliduted statement of cashflows contmined in their S1.C F'orm 10-K.

For each railroad i the study group, we caleulated the annual net change in non-cash
working capital. net of debt Irom current asset und current liability information contained
cach company’s consolidated balance sheel.

Using the data from the rahoad’s statement ol cashllows and our calculation of net
changes in working capital. we deseloped cach radroad’™s TCIE.

We calculated the annual ratio of FCFE to net income for each 1anlioad, and averaged these
1atios over a three year period to develop a normalized 1C1 e to net income ratio.

We developed an estimate ol next vear’s FCI 12 per share for cach company by applying
the normalized FCHE to net income ratio to the most cuirent sear’s reported net income.
multiply ing this product by one plus the truncated 1/B/E/S forecast ol earnings growth and
dividing the resultant product by the average number of common shares outstanding.

We developed a 15 year forecast of TCTL per share by utilizing the expected growth
tfactors discussed above Specilically. for the inual 3-year prowth stage. we applied
truncated consensus [/B°1-'S forecast applicable for cach railroad — For the 10-year
transiion phase. we adjusted the growth in a lincar manner between the rarlroad s
truncated IVB/E/S forecast and the long-term forecast of growth in the GDP | he terminal
growth stage was caleulated using the long-term GDP forecast of 5 0 pereent.

I he cost of equity lor each raitlioad was developed through an ierative process which
equated diseounted Tuture 1 Cl 1L o the 1ailroad’s average weekly closing stock price lor
the subject yewr. and

We developed a weighted cost of equity for the railroad industry by werghting each
ratlroad’s cost ol equity based upon its equity market capitalization for the year

Table 2 below displays the results of vur analysis
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Table 2

Cstimates of the Rmlroad Indusery
Cost of Equity Using A FCFE MMDCF

FCFE MSDCr
Railroad Indusiry
Y'ear Cost of | quity
th (e

| 2002 11 64%
2 2003 10 10%
3 2004 8 87%
4 2008 9 9ae,
5 2006 9 84%

Source Exhibit No 3

The Table 2 results show that the ralhoad industy cost of equily 1anged [rom 8 87 percent to
11 64 percent over the 2002 through 2006 time perted

I the 1 B chooses 10 utihize a FCFE approach 1n developing 1its MSDC1 model calculations,
it should rely upon the model described above  All of the mputs to the model are readily availabie
form public sources  Additionally, the model does not rely upon proprictary information regarding
future growth rates or expected luture cash iequirements for capital expansions and uses reasonable
assumptions about {uture growth in expected FCFE

Some may arguc that the aboye model does not 1ake into consideration luture ratlroad capnal
nceds This argument s a red hearing - As the ranlroads have previously stated . changes in railroad

capital spending closely track changes 1n revenues. net income. and returns = In other words. as

I

See for example, the wnitten lesumony submitted by UP on Navember 27, 2007 preceeding the Oral Hearing
Ex Pt 664 al 3 “As our camings have improved, Union Pacific has responded (o the challenges of providing
adequate mirastructuie and has been investing for long-ferm growth ™ See also shde 34 to BNSE's November 14,
2006 presentation at the Citigroup Annual Transportation Conference. and shide 30 1o BNSE's February 14 2008
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revenues and net income have increased, so have the railroads™ willingness to expend funds on
capital projects By calculatng a TCIE 10 net income ratio. and using that ratio to calculate future
FCFE bascd on increases 1n net income. the MSDCF model impheitly accounts fon increases in

capnal invesiment

presentation at the BBET Capital Markets Annual @ ransportation Conterence available on BNSI “s website
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IV. COMPARISON OF MSDCF
TO CAPM COSTS OF EQUITY

T he two models we discuss above are reasonable examples ol methodologies used to develop
cost of equity using MSDC1 approaches To compare the results of these two models o the 1esults

of the CAPM costof equity. we developed the cost of equity as outfined under the STB s £x Purie

664 procedures for the vears 2002 to 2006 = Table 3 below compares the results of our analyses

Table 3

Estimates of the Raiiroad Industry Cost of Cguity

STB CAPM Modified Payout MSDCF FCIE MSDCE
Railroad Indusiry Raulroad Industrs Rulroad Industry
Year Cust of Fquin Cost ol Eguity Cost of | quin
h (W] (3) H
I 2002 10 05% 10 41% 1 64%
22003 9030, 7 84" 10 160
302004 10 38% 7220 B &7
4 2008 10 61 8R1% 0 gy,
S 2006 11 08% 9 82%, 0 84"a

Sources Cxhibit ho 3

As shown in Table 3 above. the two MSDCF models produce similar but not idenueal resules

to that of the CAPM cost of equity

]

1 he calculatons Tor our 2002 to 2006 C AP\ costs of equity are meluded in our workpapers accompuns ing this
V5 In developing the CAPM cost of equins. we used the approach specified in our I'ebhruary 13, 2008 Reply VS
in |\ Parte No 538 (Sub-No 10) Rurlroad Cost of Copated 20000
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Exhibit No. 1
Page 1 of 6

STATEMENT OF QUALIFICATIONS

My name 1s Thomas D Crowley 1 am an cconomist and President of the economic
consulumg firm of . E Peabody & Associates, Inc The firm's offiees are located at 1501 Duke
Street, Suite 200, Alexandria, Virgima 22314, and 10445 N Oracle Road, Suite 151, Tucson,

Arnizona 85737

I am a graduate of the University of Maine from which I obtained a Bachelor of Science
degree in Economics I have also taken graduate courses 1n transportation at George Washington
University in Washington. D C | spent three years in the United States Army and since February

1971 have becn employed by I. EE Peabody & Associates, Inc

1 am a member of the American Fconomic Association, the Transportation Rescarch Forum,

and the American Raillway Enginecring and Maintenance-of-Way Association

The firm of L E Peabody & Associates, Inc specializes in analyzing matters related to the
rail transportation of coal As a result of my extensive economic consulting practice since 1971
and my participating 1n maximum-rate. ral merger, service disputes and rule-making procecdings
before various government and private governing bodies, I have become thoroughly famihiar with
the rail carriers that move coal over the major coal routes 1n the United States  This famihiarity
extends to subjects of railroad service, costs and profitability, railroad capacity. railroad traffic
prioritization and the structure and operation of the various contracts and taritfs that historically

have governed the movement of coal by rail
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TATEMENT OF QUALIFICATIONS

As an economic consultant. 1 have organized and directed economic studies and prepared
reports for railroads. freight forwarders and other carriers, for shippers. for associations and for
state governments and other publhic bodies dealing with transportation and related economic
problems Lxamples of studies 1 have participated 1n include orgamzing and directing traffic,
operational and cost analyses in connection with multiple car movements. unit train operations for
coal and other commodities. Jreight forwarder facihines, TOI'C/COY'C rail facilities, divisions of
through rail rates. operating commuter passenger service, and other studies dealing with markets
and the transportation by different modes of various commodities from both eastern and western
origins to various destnations n the United States  The nature of these studies enabled me to
become familiar with the operating practices and accounting procedures utilized by railroads n

the normal course of business

Additionally. T have mspected and studied both railroad terminal and line-haul facihties used
in handling various commodities. and in particular unit train coal movements trom coal mine
origins 1n the Powder River Basin and i Colorado to vanous utility destinations 1n the castern,
mid-western and western portions of the United States and irom the Eastern coal fields to various
destinations in the Mid-Atlantic, northeastern, southeastern and mid-western portions of the
United States Thesc operational reviews and studies were used as a basis for the determination
of the traffic and operating characteristics for specific movements of coal and numerous other

commodities handled by rail



Exhibit No. 1
Page 3 ol' 6

STATEMENT OF

I have frequently been called upon to develop and coordinate economic and operational
studies relative to the acquisition of coal and the rail transportation of coal on behalf of clectric
utility companies My responsibilities mn these undertakings included the analyses of 1a1l routes,
rail operations and an assessment of the relative efficiency and costs of railroad operations over
those routes I have also analyzed and made recommendations regarding the acquisition of
railcars according to the specific needs of various coal shippers  The results of these analyses
have been cmployed 1n order to assist shippers 1n the development and negotiation of rail

transportation contracts which optimize operational efficiency and cost elfectiveness

Moreover, I have developed numerous variable cost calculations utilizing the various formulas
employed by the Interstate Commerce Commission (“1CC™) and the Surface Transportation Board
(*STB™) for the development of vanable costs for common carriers, with particular emphasis on
the basis and use of the Uniform Railroad Costing System (*URCS™) and its predecessor. Rail
Form A T have utilized URCS/Rail form A costing principles since the beginning of my career

with L E Peabody & Associates Inc 1n 1971

I have trequently presented both oral and written testimony before the ICC, STB, Federal
Energy Regulatory Commussion, Railroad Accounting Principles Board, Postal Rate Commuission
and numerous state regulatory commussions, federal courts and state courts  This testimony was
generally related to the development of variable cost of service calcutauons. rail traffic and

operating patterns, fucl supply cconomics, contract nterpretations. economic principles
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concerning the maximum level of rates. implementauon of maximum rate principles. and
calculation of reparations or damages. including nterest I presented testimony before the
Congress of the Unnted States, Commutiee on Transportation and Infrastructure on the status of
rail competition in the western Umited States I have also presented expert testtmony 1n a number
of court and arbitration proceedings concerning the level of rates, rate adjustment procedures,
service, capacity, costing, rail operating procedures and other economic components of specific

contracts

Since the implementation of the Staggers Rail Act of 1980, which claritied that rail carriers
could enter mto transportation contracts with shippers, I have been actively involved in negotiating
transportation contracts on behalf ol coal shippers Specilically, 1 have advised uulities
concerning coal transportation rates based on market conditions and carrier compeuition,
movement specific service commitments. specific cost-based rate adjustiment provisions, contract
reopeners that recognize changes n productivity and cost-based ancillary charges T have also
reviewed, analyzed and cvaluated both UP*s Circular 111 and BNSF 90068 rate levels and other

terms and conditions on behalf of coal shippers

[ have been actively engaged 1in negouiating coal supply contracts for various users throughout
the United States In addition, I have analyzed the economic impact of buying out, brokering, and

modifying existing coal supply agreements My coal supply assignments have encompassed
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analyzing alternative coals to determme the impact on the delivered price of operating and
maintenance costs, unloading costs, shrinkage factor and by-product savings

I have developed different economic analyses regarding rail transportation matters tor over
sixty (60) electric utility companies located 1n all parts ot the United States, and for major
associations, ncluding American Paper Insutute. American Petroleum Institute, Chemical
Manufacturers Association, Coal Exporters Association, Edison Electric Institute, Mail Order
Association of America, National Coal Association, Nauonal Industrial Transportation League,
North America Freight Car Association, the Fertilizer Institute and Western Coal Traffic League
In addition, 1 have assisted numerous government agencies, major industries and major railroad

companies n solving various transportation-related problems

In the two Western ratl mergers that resulted in the creation of the present BNSF Railway
Company and Union Pacific Railroad Company and n the acquisition of Conrail by Norfolk
Southern Railway Company and CSX [ ransportauon. Inc . [ reviewed the rallroads’ apphcations
including their supporting trallic. cost and operaung data and provided detatled evidence supporting
requests for conditions designed to maimtain the compettive rail environment that existed before the
proposed mergers and acquisiion  In these procecdings. I represented shipper interests, including

plastic. chemical. coal. paper and steel shippers
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I have participated mn various proceedings involved with the division of through rail rates
For example, | participated 1n ICC Docket No 35585, Akron, Canton & Youngstown Railroad
Company, et al v_Aberdeen and Rockfish Ratlroad Compamy, et al which was a complaint filed
by the northern and mid-western rail lines to change the primary north-south divisions 1 was
personally involved m all traffic, operating and cost aspects of this proceeding on behalf of the

northern and nud-western rail hines I was the lead witness on behalf ot the Long Island Rail

Road 1n JCC Docket No 36874, Notice of Intent to File Division Complant by the Long Island

Rail Road Company
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STATEMENT OF QUALIFICATIONS

My name 1s Daniel L Fapp [ am Vice President of the economic consulting firm of L E
Peahody & Associates. Inc  The tirm’s offices are located at 1501 Duke Street. Suite 204).
Alexandna. VA 22314, und 10445 N Oracle Road. Suite 151, Tucson, AZ. 85737

I recerved a Bachelor ol Science degree in Business Administration with an option n
Markeunyg (cum laude) from the California State Unmiversity. Northridge (n 1987. and a Master of
Business Administration degree from the University of Arizona’s Eller College of Management
in 1993, specializing in finance and operations management | am also a member of Beta Gamma
Sigma, the national honor society for collegsate schools of business

[ have been employed by L C Peabody & Associates. Inc since December 1997 Prior
tojommg L E Pcabody & Associates, Inc . [ was employed by BHP Copper Inc 1n the role of
Transportation Manager - Finance and Administration. and where 1 also served as an ofticer of
the three BHP Copper Inc subsidiary railroads. The San Manual Anzona Railroad, the Magma
Anzona Railroad (also known as the BHP Anizona Railread) and the BHP Nevada Railroad |
have also held operanons management positions with Arizona | ithographers in l'ucson. AZ and
MCA-Umversal Studios in Umiversal Cny. CA

While at BIIP Copper Inc . 1 was responsible for all financial and admimstrative functions
of the company’~ transportation group [ also directed the BHP Copper Ine subsidiary railroads’
cost and revenue accounting staff. and managed the San Manuel Arizona Ralroad’s and BHP
Arnizona Railroad’s dispatchers and the railroad dispatching funcuons | served on the company’s
Commercial and | ransportation Management Team and the company’s Railroad Acquisition
Team where 1 was responsible for evaluating the acquisition of new ranlroads. tncluding

developing financial and economic assesstent models While with MCA-Universal Studios. 1
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held several operations management positions. 1ncluding Tour Operatiens Manager, where my
duttes included vehicle routing and scheduling, personnel scheduling. forecasting facilitics
utilization. and designing and performing queuing analyses

As part of my work for L E Pcabody & Associates. Inc . [ have performed and directed
numerous projects and analyses undertaken on behalf of utility companies. short hine ralroads.
bulk shippers. and industry and trade associations  Examples of studies which 1 have participated
in organizing and directing include, traftfic. operational and cost analvses 1n connection with the
ra1l movement of coal, metallic ores. pulp and paper products, and other commodities [ have
also analy 7ed multiple car movements. unit train operations. divisions of through rail rates and
switching operations throughout the United States  The nature of these studies enabled me to
become amiliar with the operating procedures utithized by railroads in the normal course of
business

Simee 1997, [ have participated n the development of cost of serviee analyses for the
movement of coal over the major castern and western coal-hauling railroads | have conducted
on-site studies of switching. detention and line-haul activities relatng to the handlhing of coal 1
have also participated 1in and managed several projects assisting short-line railroads In these
engagements. | assisted short-line rantroads 1n their negotiations with connecting Class | carriers.
performed railroad property and business evaluations. and worked on rail line abandonment
projects

[ have been frequently called upon 1o perform linancial analyses and assessments of Class
i. Class 1 and Class {11 railroad companies [n additon. T have developed vanous financial

models exploring alternative methoeds ol transportation contracting and cost assessment.
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developed corporate profitability and cost studies, and evaluated capital expenditure
requirements | hasve determined the Going Concern Value of privately held freight and passenger
ratlroads, including developing company specific costs of debt and equity lor use in discounting
future company cash flows My consulting assignments regularly involve working with and
determining various facets of ralroad financial 1ssues, meluding cost of capital determinations
In these assignments. | have calculated railroad capital structures. market values. cost of rmlroad
debt. cost of preferred railroad equity and common ratlroad equity [ am also well acquainted
with and haye used the commonly accepted models for determining a firm's cost of equty.
including the Discounted Cash I'low Model ("IDCI™ ). Capial Asset Pricing Model (*CAPM").
Farma-French ‘| hree Tactor Model and Arbitrage Priemg Model

In my tenure with I E Peabody & Associates. Ine . | have assisted m the development
and presentation of traffic and revenue forecasts. operating expense forecasts. and discounted
cash-flow models which were presented 1n numerous proceedings belore the SIB | presented
evidence applying the STR’s stand-alone cost procedures in Docket Number 42057, Public
Service Company of Colorado drb/u Xcel Energy v Fhe Burlimgion Northern and Santa T'e
Ruaihwav Company. and in Docket Number 42071, Ower Taill Power Company v BNSF Ruarlwey
Company | have also presented evidence betore the STB n Ex Parte No 661, Rail Fuel
Surcharges, in Fx Parte No 558 (Sub-No 10). Ratlroud Cost of Capural — 2006, and 1°x Parte No
664. Methodology To Be Emploved In Determiming The Railroad Industry Cost Of Capital  In

addition. my reporls have been used as evidence before the Nevada State Tax Commission
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Companrison of Railroad Costs of Equity - 2002 to 2006

Free Cash
STI'B Smgle- Maodified Flow To Equit)
Stage DCF STB CAPM Pavout Method Method Cost
Year Costof Equaty 1/ Cost of Equaty 2/ Coat of Equity 3/ of Equity 4/

h ] &} ) (3}
on2 12 6%, 10 05%, 10 41% 11 64%,
2007 12 0% Y YI% 7 84% 10 10%
2004 13 16% 14+ 3%%, 722% R R7%
208 15 18% 1061% K RI% v Y2%
2006 16 10% 11 O8%, Y 52% 9 84%

2002 (o 2005 from STB Ex Parte No 338 decisions 2006 [rom (he AAR's ¢vidence m
STB Ex Parte No 538 {(Sub-No 10}

Using the STB's CAPM method as ontlmed 10 our Febniarny 15, 2008 tesumony in 2y Parte
No 5358 (Sub-No 1)

Based on multt-stage DCF approach nsing dividends and stock repurchases net of cash
receved from oplions evcensed

4/ Based on minlti-stage DCF approach using Iree cash {low 1o oquits
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VERIFIED STATEMENT
OF

JAMES E. HODDER

My name 1s James E. Hodder 1 am the Charles and Laura Albnight Professor of Finance
at the University of Wisconsin-Madison and am currently also Chairman of the Finance
Department My address 1s 3441 Crestwood Dnive, Madison, Wisconsin 53705.

I have served on the faculty of the Umiversity of Wisconsin Business School stnce 1992
From 1978 to 1992, I served on the faculty of Stanford Umiversity, where | received my Ph D 1n
Economics 1n 1979 At Wisconsin, | have taught a masters-level Corporate Finance course as
well as corporate-onented courses on Financial Policy and on Multinational Business Finance
In addition, | have taught several courscs on options and other denvative securitics, at both
introductory and advanced levels At Stanford, most of my teaching was in corporate finance
with a particular focus on valuing manufacturing and technology investments Hence, 1 have
been teaching corporate finance courses since 1978 — almost 30 years

A substantial portion of my research and publications has addressed the subjects of
investment evaluation and discounting A key aspect of those subjects 1s the firm or project cost
of capital, including appropnate nsk and inflation adjustments. Another substantial portion of
my rescarch has addressed corporatc capatal structure I have previously submitted testimony to
the Surface Transportation Board {Board) in two coal rate cases on bchalf of Wisconsin Power
& Laght 1n 1ts case against Union Pacific Railroad Company and on behalf of PPL Montana mn 1ts

case against the Burlington Northern and Santa Fe Raillway Company. In connection with Ex
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Parte No. 664, Methodology to be Employed 1n Determining the Railroad Industry’s Cost of
Caputal, 1 have provided testimony on scveral occasions to the Board on behalf of the Western
Coal Traffic League (WCTL) Thosc occasions include a Venified Statement (December 2006),
a Public Heanng (February 2007), a Venfied Statement (September 2007), a Reply Venfied
Statement (October 2007), and a Public Hearing (December 2007) A copy of my detailed
curriculum vitae 1s included herewith as Appendix A

In the current instance, | have been asked by Counsel for WCTL to providc comments 1n
response to the Board™s Advance Notice of Proposed Rulemaking (ANPR) in STB Ex Parte No
664 (Sub-No. 1) regarding Use of a Multi-stage Discounted Cash Flow Model in Determining
the Railroad Industry’s Cost of Capital 1 have also been asked to review and comment on the
Verified Statement (VS) regarding that ANPR being submitted by Thomas D Crowley and
Daniel L Fapp on bchalf of WCTL

1 view the analysis and comments contained 1n the Crowley and Fapp VS as appropnate
and 1llummnating Indced, [ had several discussions with them as the models and calculations
rcported 1n that Venfied Statement were being developed There are, howcver, some underlying
1ssues and modeling choices that are important but may not be obvious from looking at their
summary results In what follows, I attempt to highlight those 1ssues

The Board 1s 1n the position of trying to determine a cost of equity (morc generally, a cost
of capital) 1n a situation where the various parties to the proceeding have differing and
sometimes opposing perspectives regarding desirable outcomes  This suggests that 1t 18 very
important for the Board to use a procedurc that 15 transparent and not easily mampulated by any

of the partics This suggests using publically available information and argucs for relatively



simple models. Since we are talking about an input for valuing long-term investments, 1t 1s also
desirable that the estimated cost of equity be relatively stable through time

The basic approach in the Crowley and Fapp VS 1s a modification of the procedure uscd
n their Reply VS from October 2007 1n connection with Ex Parte No. 664. This 1s a three-stage
mode! with a short-run growth rate for the first five years using the IBES truncated conscnsus
earmngs forecast The long-run growth rate begins 1n year 15 and continues indefimtely The
long-run growth ratc for cach of thc railroads 1s assumed to match the long-run nominal GDP
growth forecast for the U S economy obtained from Blue Chip Economic Indicators (Bluc
Chip) In between the first and third (long-run) stages, they usc a simplc adjustment mechanism
for the annual growth rate such that 1t converges over a ten ycar period to the long-run rate. In
the current situation with a relatively high short-run rate, the growth rate duning stage two
declines annually by 10% of the difference between the short-run and long-run growth rates.

Two additional 1nputs arc nced to implement this model, an 1mtial share price and an
imitial cash flow estimate. In pnior years when the Board was using a single-stage DCF
procedure, the standard approach was to calculate a monthly average of the firm's dividend yicld
for the year in question In the ANPR, the Board requested a procedure which uses a broader
mcasurc of cash flow to sharcholders The Board mentioned in particular share buybacks (also
called repurchases) in addition to dividends This suggests decoupling the cash flow cstimate
from the imtial price  The input for initial price used 1n the Crowley and Fapp VS 1s the weekly
avcrage of the firm'’s closing stock price for the year 1n question.

Obtaining an input for the imitial cash flow to sharcholders raises some 1ssues Logically,

such a cash flow estimate should reflect not only share buybacks but also share 1ssuance by the
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firm As pointed out in Professor Stewart Myers Reply VS (October 2007) 1n conncction with

Ex Parte No. 664.

Corporations 1ssue shares through various channcls, for cxample to finance acquisitions,
from exercise of stock options or from conversion of convertible debt  Absence of formal

public offerings does not mean that stock 1ssues are zcro
Hence, we need to also consider cash received by the firm from selling new shares or from the
exercise of employcee stock options The amounts of such cash inflows to the four major
railroads have been very substantial 1n recent years — 1n several cases exceeding the firm’s
dividends duning that year This suggests that we definc the Net Payout to shareholders dunng a
year as the amount paid out 1n dividends plus the cash used for share buybacks less the cash
recetved from share sales or option exercises dunng that same year

When making such a calculation, onc immediately notices that Nct Payout has been quitc
volatile at all four of the large U S railroads over the last several years This 1s 1llustrated 1n

Table | with data for CSX Corporation (CSX)

Table 1
CSX Corporation
{(Amounts arc $ millions)

Year 2007 2006 2005 2004 2003

Net Income 1336 1310 1145 339 246
Dividends Paid 231 145 93 86 86
Stock Repurchases 2174 465 0 0 0
Option Exercises 153 319 98 12 0

Net Payoul 2252 291 (5) 74 86

Data from CSX 10-K reports

! The other three railroads also have very volatile Net Payouts in recent years
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In large part, the volatihty of Net Payouts for all four railroads 1s duc to thc lumpiness of
share buybacks, however, simply netting the cash inflows from option exercise etc against
dividends paid creates constderable uncvenncess and cven ncgative Net Payouts Using a
necgative number for the initial cash flow to shareholders 1s going to lead to a nonsensical cost of
equity cstimate. So some sort of smoothing mechanism 1s needed, and the Crowley-Fapp VS
uscs a three-ycar moving avcrage procedurc bascd on the ratio of Net Payout to Net Income.

Smoothing helps, but 1t 1s clear that decisions to repurchasc sharcs can substantially affect
the imitial cash flow estimate and hence the firm’s estimated cost of equity. Unless 1t represents a
major recapitalization, the decision to repurchase shares (or pay dividends) should theorcticalty
have only a very modest impact on a firm’s cost of equity Consider the CAPM perspective,
where a share buyback will not alter the nsk-free rate or the market nsk premium. A share
buyback can alter beta via cither decrcasing the cash position of the firm or increasing its
leverage However, 1f the buyback 1s a modest proportion of the total shares outstanding, the
effect on beta will be quite small

So smoothing doesn’t fully elminate the problem of buybacks substantially altering the
estimated cost of equity in the sort of relatively simple DCF model being contemplated The
undcrlying 1ssuc 1s that DCF models (simple or complicated) are based conceptually on forecasts
of future cash flows What 1s happening in the three-stage model employed 1n the Crowley-Fapp
VS 1s that a historic average 1s used as a starting point to predict the future If the Net Payout
declines substantially next year (for example), that 1s not consistent with this relatively simple
model One could make forccasts of future payouts that were not based on historic averages, but

that sort of approach takes us into the realm of subjectivity and potential manipulation
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In Table 1, 1t 1s clear that the Net Payout for CSX jumped massively upward in 2007.2 So
when that year replaces 2004 1n the three-year average, 1t will tend to push up the cost of equity
cstimate. We can note further that CSX had a Net Payout 1n 2007 that dramatically exceeded
Net Income Clearly, that situation 1s not sustainable in the long run, however, forccasting how
the Net Payout rate will return to more sustainable levels would again take us away from the
relatively simple three-stage model and from using the publically-availablce IBES forecasts.

Given the above 1ssues, Crowley and Fapp also explored using the same three-stage
modcl but with the Imhial Cash Flow to Shareholders estimate bascd on Free Cash Flow to
Equity (FCFE) rather than Nct Payout. Again there was substantial volatility over time, and they
optcd to usc a three-year averaging mechamsm analogous to that used with Net Payout.
Smoothing helped, but the FCFE based estimates can also move up or down for reasons which
have very hittle to do with a firm's cost of equity *

In summary, the relative simplicity of the three-stage model plus the use of histonc
information and publically availablc forccasts can lead to cost of equity estimates which are not
accurate upon closer inspection Nevertheless, rclative simplicity and avoiding proprietary
forecasts appear cnitical for the Board's cost of capital estiimation procedure  Consecquently, 1t
seems we will need to make do with a model which can sometimes generatc estimates that we
can 1dentify as too high or too low for reasons which are visiblc 1n the data. To a substantial

extent, avcraging across firms will tend to mitigate inaccuracics that are attnbutable to firm-

2 Similar statements can also be made about the other major railroads

3 For example, the CSX cost of equity estimated using the FCFE approach was 12 73% for 2005 but dropped to

5 39% for 2006 That precipitous drop was primanly due to the three-year average of FCFE to Net Income ratio
droppmg from 29 8% 1n 2005 1o only 1 5% mn 2006 The very low ratio for 2006 1s due to a large negative ratio in
2005, whuch 15 in turn pnmanly due to a relatively large debt payment  Theoretically, a leverage reduction should
reduce beta and the cost of equuty, but not this much  The underlying difficulty in this situation 1+ that a negative
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specific anomalies Consequently, we will need to focus on identifying situations where the
industry average 18 pushed up or down by some systematic effect that 1s not truly related to the
industry’s cost of equity. When using a multi-stage DCF approach as a cross-check on the
CAPM estimate, an obvious warning flag that suggests closcr analysis 1s when the two estimates
are dramatically different. Looking at Exhibit 3 1n the Crowley-Fapp VS, the model which
appears dramatically inconsistent with the others 1s the old single-stage DCF procedurc That
suggests we have made considerable progress in identifying procedures which are more robust

and reasonable, even 1f not complctely perfect

FCTT, even with averaging, can lcad to unreasonably small esiimates 1n some years for the imtial Cash Flow to
Shareholders In tum, this leads to an unreasonable cost of equity estimate
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VERIFICATION

1, James E Hodder, verify under penalty of perjury that the foregoing 15 true and correct
Further, I certify that | am qualified and authenzed to file this Verified Statement Executed on

Apnl 14, 2008



Appendix A: Curriculum Vitae

JAMES E. HODDER

Charles and Laura Albright Professor of Finance

School of Business Phone (608) 262-8774
University of Wisconsin - Madison Fax: (608) 263-0477
975 University Ave Email jhodder@bus wisc edu

Madison, W1 53706-1323

Areas of Specialization. Corporate Finance, Denivative Secuntics, International Finance, and
Risk Management

Education’
1967 B.S Industnal Engineenng, Stanford Umversity
1968 MBA Business Admimstration, University of Michigan
1976 MA Economics, Umversity of Califorma (Berkeley)
1979 PhD Economucs, Stanford Umiversity

Dissertation The Hedging of Exposure to Exchange-Rate Movements

Employment.
1968-69  Sylvama Electronic Systems Project Administrative Engineer

1969-73 U S. Navy" Engincening Duty Officer

1974-76  Dcpartment of Economics, Umiversity of Cahifornia (Berkelcy)
Research and Teaching Assistant

1976-78  Department of Economics, Stanford Umversity. Teaching Assistant and
Instructor

1978-92  Department of Industrial Engincening and Engineening Management, Stanford
University: Assistant Professor and Associate Professor, Associate Chairman
1987-1988, Ph.D Program Director 1987-1992

1992- School of Business, University of Wisconsin - Madison Professor of Finance,
Director of Quantitative Masters in Finance (QMF) Program 1995-2004,
Department Chairman since 2004.



Visiting Appointments-

1986 Visiting Scholar, Department of Economics, Osaka University -- funded by a
fellowship from the Japan Society for the Promotion of Science

199091  Visiting Associate Professor, School of Business, Umiversity of Wisconsin -
Madison

Teaching. Advanced Decrnivatives
Corporate Finance
Fixed Income and Denivative Securities
Options and Financial Futurcs

Ph D. Semmar Interest Rate and Credit Risk Models
PhD Seminar' Risk Management in Financial Institutions
Multinational Business Finance

Financial Policy

Doctoral Seminar in Financial Decisions

Engineering Economy

International Economics

Awards: Outstanding Teacher, Department of Industrial Engineenng and Engincering
Management, Stanford University, 1981-82 and 1986-87

Lawrence J. Larson Award for Excellence 1n Teaching, School of Business,
Umiversity of Wisconsin-Madison, 1999

Wisconsin Idea Fellow, In recognition of extraordinary public service on behalf
of the Umversity of Wisconsin, 2004-2005

Publications'

"Foreign Investment from the Firm's Perspective,” in D. Bonham-Yeaman, ed., Developing
Global Corporate Strategics, Academy of International Business and European Intcrnational
Busincss Association Joint Conference, Barcelona, Spain, December, 1981

"Exposure to Exchange Ratc Movements," Journal of International Economics, November,
1982

"Plant Location Modeling for thc Multinational Firm," wath J. V. Jucker, Proceedings of the
Academy of International Business Conference on the Asia-Pacific Dimension of
International Business, Honolulu, Hawait, Dccember, 1982

"Financial Market Approaches to Facility Location Under Uncertainty," Operations
Research, November-December, 1984

"Pitfalls in Evaluating Risky Projects," with H E Riggs, Harvard Busincss Review,
January-February, 1985 This article has also been reprinted 1n Managing Projects and
Programs, Harvard Business School Press, 1989 and as Chapter 3 in Kim B Clark and
Steven C. Wheelwnight, cds , The Product Development Challenge, Harvard Business
School Press, 1995.
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"Pricing to Reduce Investment When Costs Follow an Expcrience Curve Constrained
Dynamic Programming as well as Heuristic Rules,” with Y. A Tlan, Procecdings of the

Amencan Institute for Decision Sciences Fourteenth Annual Mecting, Western Regional

Conference, Monterey, California, March, 1985

"Intcrnational Plant Location Under Price and Exchange Rate Uncertainty,” with J V.
Jucker, Engincening Costs and Production Economics, April, 1985.

"Some Aspects of Japanesc Corporate Finance,” with A E Tschocgl, Journal of Financial
and Quantitative Analysis, Junc, 1985. This article 1s also reprinted as Chapter 3 in Edwin
J. Elton and Martin J Gruber, cds , Japanese Capital Markets, Harper-Row, 1990.

"A Simplec Plant Location Model for Quantity-Setting Firms Subject to Price Uncertainty,”
with J V Jucker, European Journal of Operational Research. July, 1985.

"Evaluation of Manufacturing Investments A Companson of U S. and Japanese Practices,"
Financial Management, Spring, 1986 This article has also been reprinted 1n Stephen H.
Archer and Halbert S Kerr, eds . Readings and Cases 1n Corporate Finance, McGraw-Hill,
1088

"Capital Cost Difference Between U S and Japan Shrinks" (1n Japanese), Nthon Keizai
Shimbun, August 30, 1986

"A Multifactor Model for International Facility Location and Financing Under Uncertainty,"
with M. C Dincer, Computers and Operations Research, 1986

"Declining Prices and Optimality When Costs Follow an Expenience Curve," with
Y. A llan, Managenal and Dccision Economics, December, 1986

"Technology Transfer and Second Sourcing when Production Costs Follow an Expenience
Curve," with Y A Ilan, IEEE Transactions on Engineering Management, February, 1987

"Simple Solution Procedures for Nonlinear Programming Problems that are Denvative
Dccomposable," withR C Carlson and J V. Jucker, European Joumnal of Operational
Research, July, 1987

"Corporate capital structure 1n thc United States and Japan financial intermediation and
implications of financial deregulation,” in John B Shoven, ed., Government Policy Towards
Industry in the USA and Japan, Cambndge Urniversity Press, 1988.

"On Dumping at Less than Marginal Cost," in Developments in Pacific-Asian Business
Education and Research, Volume 2, Pacific Asian Management Institute, 1989.

"A Commentary on 'Japanese Capital Exports through Portfolio Investment 1n Forcign
Sccunties,”™ in Charles A E Goodhart and George Sutija, eds., Japanese Financial Growth,
Macmuillan (London), 1990

"Agency Problems and Intemational Capital Structure,” with L. W Scnbet, in 8 Ghon Rhee
and Rosita P, Chang, eds , Pacific Basin Capital Markets Rescarch, Elsevier, 1990.

"Valuing Flexibility as a Complex Option,” with A J Tnantis, Journal of Finance, Junc,
1990

"International Capital Structure Equilibrium,” with L. W Senbct, Journal of Finance,
Dccember, 1990
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"Is the Cost of Capital Lower in Japan?”, Journal of the Japanese and International
Economies, March, 1991

"The Cost of Capital for Industnal Firms 1n the U.S. and Japan," in William T. Ziemba,
Warren Bailey, and Yasushi Hamao, eds., Japanese Financial Market Research, Elsevier,
1991.

"Corporate Finance 1n Japan,” with A. E Tschoegl, in Shinj Takag, ed., Handbook of
Japanesc Capital Markets, Basil Blackwell, 1993

"Valuing Flexibility An Impulse Control Framework," with A J. Trniantis, Annals of

Opcrations Research, vol 45, 1993

"Cross-holdings* Estimation Issues, Biases and Distortions,” with M Fedenia and A J
Trnantis, Review of Financial Studies, Sprning, 1994

“Risk Management and Assessment,” n Richard C Dorf, ed , Handbook of Technology
Management, CRC Press, 1998

“Pnicing Models with Transaction Fees,” with T Zanphopoulou, n W M McEneaney, G

Y1n, and Q. Zhang, eds., Stochastic Analysis, Control, Optimization and Applications A
Volume 1n Honor of W. H. Fleming, Birkhauscr Boston, 1999

“Multinational Capital Structure and Financial Flexibility,” with K Singh, Journal of
International Money and Finance, vol 19, 2000

“Numernical Schemes for Vanational Inequalities Arising in Intcrnational Asset Pricing,”
with A, Tourin and T Zanphopoulou, Computational Economics, February, 2001

“Valuing Rcal Options: Can Risk Adjusted Discounting Be Made To Work?”, with A. S
Mcllo and G S Sick, Journal of Applied Corporate Finance, Summer, 2001

“Corporate Fiance,” 1n Allan Bird, ed , Encyclopedia of Japanese Business and
Management, Routledge, 2002

"Debt/Equity Ratios,” in Allan Bird, ed . Encyclopedia of Japancse Business and
Management, Routledge, 2002

“Incenfive Contracts and Hedge Fund Management,” with J C. Jackwerth, Journal of
Financial and Quantitative Analysis, December, 2007 (Lead Article)
Published Book Reviews"

"Review of The Economic Analysis of Industnal Projects by Lynn E. Bussey," James E
Hodder and James V Jucker in The Engincenng Economist, Winter, 1980

"Review of Investment Analysis and Management by Anthony J Curley and Robert M
Bcar," in The Engineenng Economust, Spring, 1980.
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Research in Progress
“Default Risk with Managenal Control,” with T Zanphopoulou

“Managenal Responscs to Incentives. Control of Firm Risk, Denvative Pricing Implications,
and Outside Wealth Management,” withJ C Jackwerth

“Optimal Compensation Structure for Hedge Fund Managers,” with J C Jackwerth

“Hedge Fund Performance. Attnbution, Time Vanation, and Persistence,” with J. C
Jackwerth and O. Kolokolova

“Credit Default Risk with Optimal Management Control,” with J C. Jackwerth

“Recovening Delisting Returns of Hedge Funds,” with J C. Jackwerth and O Kolokolova.

Presentations at Conferences and Public Lectures.

"A Plant-Location Model for the Multi-National Firm,” with J V. Jucker, TIMS/ORSA
Jomt National Meeting, Washington, D C , May, 1980

"Exposure to Exchange Ratc Movements," Annual Meeting of Western Finance
Association, San Diego, Calhifornia, June, 1980

“International Plant Location Under Price and Exchange Rate Uncertainty,” withJ V.
Jucker, CORS/TIMS/ORSA Joint National Meeting, Toronto, Canada, May, 1981

"Hedging Intcrnational Exposure: A Model with Flexible Exchange Rates and
Expropnation Risk," Academy of Intcrnational Business Annual Meeting, Montreal,
Canada, October, 1981

"Foreign Investment from the Firm's Perspective,” Academy of Intcrnational Business and

European International Business Association Joint Meeting, Barcelona, Spamn, December,
1981,

"A Simple Approach to Solving a Family of Nonlincar Programming Problems," withR C
Carlson andJ V Jucker, TIMS/ORSA Joint National Meeting, Detroit, Michigan, Apnl,
1982

"Evaluating Risky R&D Projects,” with H E Riggs, TIMS/ORSA Joint National Mccting,
San Dicgo, Califorma, October, 1982.

"A Multifactor Model for International Facility Location Under Uncertainty,” withM C
Dincer, Academy of International Business Annual Meeting, Washington, D.C , October,
1982

"Hedging Intemational Exposure Capital Structure Under Flexible Exchange Rates and
Expropnation Risk," Amenican Finance Association Annual Meeting, New York,
Dccember, 1982,

"Technology Transfer When Production Costs Follow an Experience Curve," with
Y A Ilan, TIMS/ORSA Joint National Mccting. San Francisco, California, May, 1984
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"Investment and Financial Decision Making in Japanese Firms: A Companson with U S
Practices,” Academy of International Business Annual Meeting, Cleveland, Ohio, October,
1984

"Pricing to Reduce Investment When Costs Follow an Expenence Curve: Constrained
Dynamic Programming as well as Heunistic Rules," with Y. A. Ilan, Fourteenth Annual
Mceting of the Amenican Institute for Decision Sciences, Western Regional Conference,
Monterey, California, March, 1985

"Corporate Capital Structure in the U S and Japan: Financial Intermediation and
Implications of Financial Deregulation," Conference on Government Policy Towards
Industry in the Umted States and Japan, Koret Conference Series, Center for Economic
Policy Research, Stanford, Califormia, May, 1985. This paper was also presented at the
Academy of International Business Annual Mecting, New York, October, 1985

"International Capital Structure Equilibnum,” with L W, Senbet, Allied Social Sciences
Association Annual Meeting, New York, Decembecr, 1985

"Secunty Market and Capital Structure Issues in U S.-Japanese Economic Relations," Public
Lecture at Osaka University, June, 1986

"International Capital Structure Equilibnum," with L W Scnbet, presented at the 1987
Annual Meetings of the Western Finance Association (San Diego, Junc), the European
Finance Association (Madnd, September), the Academy of Intemational Business (Chicago,
November), and the American Finance Association {(Chicago, December).

"A Commentary on 'Japanese Capital Exports through Portfolio Investment 1n Foreign
Securities,” International Conference on Japancsc Financial Growth, London, England,
October, 1988

"Capital Structure and Cost of Capital inthe U S and Japan," presented at the 1988 Annual
Meeting of the Academy of International Business (San Dicgo, November) and the 1989
Annual Mccting of the Association of Japanese Business Studics (San Francisco, January)
This paper was also presented at a symposium on Japanese Finance at the University of
Michigan, January, 1989.

"On Dumping at Less than Marginal Cost," Second Annual International Symposium on
Pacific-Asian Business, Honolulu, January, 1989.

"Agency Problems and International Capital Structure,” with L. W. Senbet, First Annual
Pacific-Basin Finance Conference, Taipel, Taiwan, March, 1989

"Japanese Corporate Financing Patterns,” Applied Secunties Analysis Conference,
University of Wisconsin-Madison, Scptember, 1989.

"Is the Cost of Capital Lower in Japan®" Presented at the 1990 Annual Meeting of the
Academy of International Busincss (Toronto, October) and the 1990 TIMS/ORSA Joint
National Meeting (Philadelphia, October)

"Global Manufacturing Planning Modecls and Practices,” TIMS/ORSA Joint National
Mccting, Philadelphia, October, 1990

"International Financial Structure and Competitiveness,” 1991 International Conferencc on
Economics and Management, Tokyo, Japan, March, 1991
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"Cross-holding and Market Return Measures," with M Fedcma and A. J Tnantis, presented
at the 1991 Western Finance Associahon Annual Meeting (Jackson Lake Lodge, Wyoming,
June), the 1991 TIMS/ORSA Joint National Meeting (Anaheim, November), and the Osaka
Umiversity - Wharton Conference on Corporatc Financial Pohicy and International
Competition (Osaka, Japan, January, 1992)

"Multinationality and Capital Structure,” with K. Singh, presented at TIMS/ORSA Joint
National Meeting, Boston, Apnl, 1994

“The Bubblc Burst, Then Things Got Worse Perspectives on the Japancse Financial Cnisis,”
with N. Buchan and K Ito, presentation at the World Affairs and Global Economy (WAGE)
workshop, Unmiversity of Wisconsin-Madison, April, 1998

“The Japanese Banking Cnisis,” presented at the U.S -Asian Pacific Relations in the 21
Century Conference, St. Norbert College, De Pere, Wisconsin, October, 1998.

“Default Risk with Managenal Control,” with T. Zanphopoulou, presented at the Bachelier
Finance Society Congress, Crete, Junc, 2002.

“Incentive Contracts and Hedge Fund Management,” with J. Jackwerth, presented at the
Conference on Delegated Portfolio Management jointly sponsored by the Umiversity of
Orcgon and the Journal of Financial Economics { Eugene, Oregon, September 2004) and at
the 2005 Frontiers of Finance conference (Bonaire, Netherlands Antilles, January 2005).

"Employee Stock thmns Much More Valuable Than You Thought,” with J. C. Jackwerth,
presented at the 15" Annual Denivative Sccuntics and Risk Management Conference
(Arlington, Virgima, Apnl 2005), at the 2005 FMA Europcan Conference (Siena, Italy,
June), and at the 2006 Frontiers of Finance conference (Bonairc, Nctherlands Antilles,
January 2006)

Testimony

Wisconsin Power and Light Company vs Union Pacific Railroad Company, Surface
Transportation Board, Venificd Rebuttal Statement, September 2000

PPL Montana, LLC vs Burlington Northern and Santa Fe Rallway Company, Surface
Transportation Board, Venfied Rebutial Statement, Apnl 2001

Xcel Energy vs United States Government, Expert Report (March), Rebuttal Report (May),
Deposition (June), 2006

Surface Transportation Board, Methodology to be Employed 1in Determining the Railroad
Industry’s Cost of Capital, Venfied Statement (Dccember 2006), Public Heaning (Fcbruary
2007), Venficd Statement (September 2007), Reply Venficd Statement (October 2007),
Public Hearing (December 2007)

Deutsche Finance New Zealand vs New Zealand Commussioner of [nland Revenue, Witness
Statement, October 2007
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The Philosophy of Morningstar’s Quantitative Ratings

Morningstar has been producing differentiated investment research since 1984. Although our
roots are in the world of mutual funds, Morningstar research has expanded to Equity, Corporate
Credit, Structured Credit, ETFs and more. Traditionally, our approach has been to provide
analyst-driven, forward-looking, long-term insights alongside quantitative metrics for further
understanding of the investment landscape. However, we have now developed a new way of
combining our quantitative and analyst-driven output while expanding the coverage of our
analysis beyond the capabilities of our analyst staff.

In general, there are two broad approaches that we could have chosen to expand our analyst-
driven rating coverage in a quantitative way: either automate the analyst thought process
without regard for output similarity, or, alternatively, replicate the analyst output as faithfully as
possible without regard for the analyst thought process.

We find that attempting to mechanically automate a thought process introduces needless
complexity without marginal benefit, so we have opted to build a model that replicates the
output of an analyst as faithfully as possible.

To this end, our quantitative equity and credit ratings are empirically driven and based on the
proprietary ratings our analysts are already assigning to stocks.

Utilizing the analyst-driven ratings in our quantitative rating system strengthens both systems.
The quality of our quantitative recommendations is intertwined with the quality of our analyst-
driven ratings. Accordingly, improvements to our analyst-driven research will immediately flow
through our quantitative rating system and leaves the analyst-driven research as the internal
focal point of our rating improvement efforts.

But perhaps the most obvious benefit of developing a quantitative set of ratings is the gains to
breadth of coverage. Our quantitative coverage universe is many times the size of our analyst
covered universe, and growing. It is limited only by our access to the necessary input data.
Morningstar, and indeed the investment sector continue to grow their data collection efforts at
a rapid pace.

Of course no rating system, quantitative or otherwise, is valuable without empirical evidence of
its predictive ability. Just as we regularly test and diagnose problem areas in our analyst-driven
research, we have rigorously tested the performance of our quantitative ratings. We have
peppered some of these studies throughout this document and will continue to enhance our
methodologies over time to improve performance.
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Quantitative Valuation for Stocks

To an investor that thinks about stocks as a claim on the cash flows of a business, the true
intrinsic value of those cash flows is a must-have piece of information for any investment
decision. As part of our continuing effort to provide investors with better estimates of intrinsic
values for stocks, we have developed a quantitative valuation algorithm.

In essence, the quantitative valuation algorithm attempts to divine the characteristics of stocks
that most differentiate the overvalued stocks from the undervalued stocks as originally valued
by our team of human equity analysts. Once these characteristics have been found, and their
impact on our analyst-driven valuations has been estimated, we can apply our model beyond
the universe of analyst-covered stocks.

To be more precise, we use a machine learning algorithm known as a random forest to fit a
relationship between the variable we are trying to predict (an analyst's estimate of the over- or
under-valuation of the stock) and our fundamental and market-based input variables. A sample
representation of our data is shown in Figure 1.

Figure 1: Sample Data Representation for Random Forest Model

Identifiers Input Variables Variable to predict
UNIQUE COMPANYID | EP B8P SP MV EV EVIMV REV VOLUME | VOLATIUTY| DRAWDOWN| ROA | SECTORID FvP
OPOO000DCE 0.0347| 0.081 | 0.0743|39199114198| 36681008676 |0.935761|18369517000| 5674537 | 031351 | -0.263773 |0.400154|IGO00BACOS|  0.086801732
|OPO000000G 0.0923| 0.8306 1.0667|19942746460| 24182746460 | 1.212608)|21246000000| 6026459 | 0.277207 -0.241388 | 0.073901|1GO00BADD9 0.106692919
(0POOOOCOOM 0.0637) 0.1796| 1.256 | 6545107721 | 9284307721 |1.510182| 8649000000 | 1090576 | 0.146817 | -0.220973 |0.057214|1G000BA003|  -0.013511769
|OPOO00ASRZ 0.0688| 1.2264] 0.7631|33389928000| 1.23468E+11 | 3.697759|24110000000|66307334| 0.349422 | -0.336826 |0.003652|1GO00BAQ10| -0.052260517
[0POCO000OY 0.0853| 0.514 | 0.4299|61122484587| 36129282001 |0.591096|55928324000| 9071117 | 0.235078 | -0.252752 |0.014602|IGO00BADIO|  0.096673345
|0PO000000Z 0.0925| 0.5383] 0.5677|71107636254| 1.1671E+11 | 1.641309)82538000000|13562853| 0.277794 -0.254558 | 0.016547 | IGO00BAD1D 0.145448765
(OPOOOOASIA 0.0651| 1.3175| 0.7017 | 55893574928 | 2.86367E+11 | 5.132371|53736722000|97791713| 0.340433 | -0.358028 |0.003851|IGO00BA0I0|  -0.032205931

Variable we're trying to predict (FVP) = log(.0001+Analyst-Driven Fair Value Estimate/ Most
Recent Closing Price)

Input Variables:

» Trailing 12 Month (TTM) Return on Assets (ROA)
TTM Earnings Yield (EP)

TTM Sales Yield (SP)

Most Recent (MR) Book Value Yield (BP)
TTM Equity Volatility (VOLATILITY)

TTM Maximum Drawdown (DRAWDOWN)
TTM Total Revenue (REV)

MR Market Capitalization (MV)

MR Enterprise Value (EV)

TTM Average Daily Volume (VOLUME)

MR EV/MV (EVMV)

VVyVYyVVVYVYYVYYY
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» Sector (SECTORID)

Our random forest model uses 500 individual regression trees to generate its predictions for the
quantitative fair value estimates for stocks. See Appendix A for a description of a random forest
model.

Of course this quantitative model is meaningless to an investor that does not understand the
methodology used by a Morningstar equity analyst to value stocks in the first place. The
methodology for our discounted cash flow approach to equity valuation can be found in
Appendix B.

In production mode, we re-fit the random forest model each night using all of the most recent
input data we can gather from Morningstar's Equity XML Output Interface (XOI) database. We
refit each night because we believe the input variables have a dynamic impact on the
valuations, which can change on a daily (if not more frequent) basis. Therefore a static model
would not be appropriate. At the time of this update, we generate predictions for roughly
75,000 equities globally. Breakdowns of our coverage by country of domicile and exchange are
available in Appendices D and E, respectively.

Naturally, all of the theoretical rigor in the world will not validate our quantitative model if it
does not work in practice. Equity valuations are meant to predict future excess returns, and so
we would hope that the stocks which appear undervalued in our quantitative system would
generate positive excess returns and the stocks we designate as overvalued would generate
negative excess returns. We have tested our quantitative valuations historically to examine
how they would have performed. Figure 2 shows that the results of this test confirm the value
of our quantitative valuations.

Figure 2: Out-of-Sample Quantitative Valuation Quintile Event Study
[Q5 is most undervalued quintile, Q1 is most overvalued quintile.]
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Quantitative Valuation Uncertainty Ratings for Stocks

No valuation is a point estimate. There is always uncertainty embedded in any estimate of
value. This uncertainty arises from two sources: model uncertainty and input uncertainty. Our
quantitative valuation uncertainty rating is meant to be a proxy for the standard error in our
valuation estimate or, if you will, the range of possible valuation outcomes for a particular
company.

Unlike our quantitative valuations and quantitative moat ratings, we do not need to fita
separate model for valuation uncertainty. Our quantitative valuation model supplies all the data
needed to calculate our quantitative uncertainty ratings.

As described in the Quantitative Valuation for Stocks section of this document, we use a
random forest model to assign intrinsic valuations, in the form of Quantitative Fair Value-to-Price
ratios to stocks. However, our random forest model generates 500 intermediate tree
predictions before averaging them to arrive at the final prediction. The dispersion (or more
specifically, the interquartile range) of these 500 tree predictions is our raw Valuation
Uncertainty Score. The higher the score, the higher the disagreement among the 500 tree
models, and the more uncertainty is embedded in our quantitative valuation estimate. This is
analogous to how an analyst-driven uncertainty estimate is derived. The 10 companies with the
lowest quantitative uncertainty and the 10 companies with the highest quantitative uncertainty
as of the most recent update of this document are listed in Figure 3.

Figure 3: Ten Highest and Lowest Quantitative Uncertainty Rating Companies - 10/17/2012

10 Lowest Quantitative Uncertainty Companies 10 Highest Quantitative Uncertainty Companies
SCANA Corp (SCG) Stem Cell Therapeutics Corp. (SSS)
CMS Energy Corp (CMS) Loon Energy Inc. (LNE)

AGL Resources, Inc. (GAS) Ventrus Biosciences, Inc. (VTUS)

OGE Energy Corp (OGE) Geovic Mining Corporation (GMC)
Travelers Companies, Inc. (TRV) Vanda Pharmaceuticals, Inc. (VNDA)
Alliant Energy Corporation (LNT) SVC Group Ltd (SVC)

Chubb Corp (CB) Vector Resources, Inc. (VCR.P)

DTE Energy Holding Company (DTE) Syngas Limited (SYS)

Commerce Bancshares, Inc. (CBSH) War Eagle Mining Company Inc. (WAR)
Fortis, Inc. (FTS) St. Elias Mines Ltd. (SLI)
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We tested our Quantitative Uncertainty metric to see if it were predictive of the future
dispersion of excess returns. That is, stocks with low valuation uncertainty scores should have

a relatively tight ex-post alpha distribution while stocks with very high uncertainty scores should

have a very wide distribution of ex-post alpha. We see that empirically, these scores perform

exactly as we would hope (Figure 4).

Figure 4: Quantitative Valuation Uncertainty Event Study

45%
40%
35%

\
\

30%

25% /?
20% // /
15% -
10% - /—4
5% =

0% T T T T T T T T T T T T T 1
5 1219 26 33 40 47 54 61 68 75 82 89 96

Subsequent Trading Days

\

CAPM Alpha

Interquartile Range of Cumulative Ex-Post

Disagreement
Percentile>99%

= [)isagreement
Percentile>80%

— [isagreement Percentile
80-20%
Disagreement
Percentile <20%

== )isagreement
Percentile<1%

Morningstar's Quantitative Equity & Credit Ratings Methodology | October 30, 2012

MCORNINGSTAR

© 2013 Morningstar, Inc. All rights reserved. The information in this document is the property of Morningstar, Inc. Reproduction or transcription by any means,

in whole or part, without the prior written consent of Morningstar, Inc., is prohibited.




Quantitative Moat Ratings for Companies

A company that has an economic moat can be expected to earn economic profits for a non-
trivial period of time into the future. Many investors look for the presence of an economic moat
when considering investing in a company as a quality litmus test. The stability of a firm's
expected economic profits yields some insight into the safety net that an investor has if they
choose to invest. Companies with economic moats tend to experience smaller drawdowns,
fewer dividend cuts, smaller dividend cuts, and fewer periods of financial distress. This
information can be very valuable when controlling the risk exposure of a portfolio.

In developing our quantitative moat algorithm, we took the same approach as we did with our
quantitative valuation algorithm with a few small tweaks. We built two random forest models —
one to predict whether a company has a wide moat or not, and one to predict whether a
company has no moat or not. At first glance, these models may appear to be redundant, but
they are not. The characteristics that separate a wide moat company from the rest of the
universe are not identical to the characteristics that separate a no moat company from the rest
of the universe. For example, while Wide Moat stocks tend to have larger market caps than the
rest of the universe, market cap is much less significant in differentiating no moat companies.
We use the same input variables for these two models as we do in our Quantitative Valuation.

Once we have fit the two models, we need to aggregate their two predictions into one single
metric describing the moatiness of the company in question. To do so, we use the following
equation:

Raw Quantitative Moat Score = Wide Moat Model Prediction +(1-No Moat Model Prediction)

Wide Moat Model Prediction+(1—No Moat Model Prediction)
2

Raw Quantitative Moat Score =

Since both the wide moat model and no moat model predictions range from 0 to 1, they can be
interpreted as probability estimates. So in essence, our raw guantitative moat score is
equivalent to the average of the probabilities that our company does have a wide moat and the
probability that it is not a no moat. Figure 5 shows the 10 highest and lowest Quantitative Moat
rating companies globally.
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Figure 5: Ten Highest and Lowest Quantitative Moat Rating Companies - Data as of 10/17/2012

10 Lowest Quantitative Moat Companies 10 Highest Quantitative Moat Companies
Trina Solar Limited (TSL) Altria Group Inc. (MO)

JA Solar Holdings Co., ADR (JASO) Abbott Laboratories (ABT)

Yingli Green Energy Holding Company, Ltd. (YGE) Coca-Cola Co (KO)

Energy Solutions, Inc. (ES) Roche Holding AG (ROG)

SunPower Corporation (SPWR) British American Tobacco PLC (BATS)
Finmeccanica SpA (FNC) Colgate-Palmolive Company (CL)
Century Aluminum Company (CENX) Merck & Co Inc (MRK)

Barnes & Noble, Inc. (BKS) GlaxoSmithKline PLC (GSK)

MEMC Electronic Materials Inc (WFR) Oracle Corporation (ORCL)

Suntech Power Holdings Co., Ltd. (STP) Philip Morris International, Inc. (PM)

Since Moat ratings are not meant to predict excess returns, a cumulative alpha event study
would not be appropriate to measure the performance of our Quantitative Moat model. Instead,
we decided to see how closely it replicated our analyst ratings. Figure 6 shows that there is
significant agreement between the analyst ratings and the Quantitative Moat ratings.

Figure 6: Agreement Table Comparing Analyst Moat Ratings with Quantitative Moat Ratings —
Data as of 9/28/2012

Quant Moat Score Percentile Rank

[1..9) [.9,.5) [.5,0) Total
Wide 152 2 0 154
Narrow 3 738 0 41
None 0 20 505 525
Null 100 11,634 12,241 23,976
Total 255 12,394 12,746 25,396
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Market Implied Financial Health for Companies

Morningstar's Market Implied Financial Health measure ranks companies on the likelihood that
they will tumble into financial distress. The measure is a linear model of the percentile of a
firm's leverage (ratio of Enterprise Value to Market Value), the percentile of a firm's equity
volatility relative to the rest of the universe, and the interaction of these two percentiles. This is
a proxy methodology for the common definition of Distance to Default which relies on an
option-based pricing model. The proxy has the benefit of increased breadth of coverage, greater
simplicity of calculation, and more predictive power while maintaining the timeliness of a
market-driven metric.

Step 1: Calculate annualized trailing 300 day equity total return volatility (EQVOL)

Step 2: Calculate current enterprise value / market cap ratio (EVMV)

Step 3: Transform EQVOL into a percentile [0, 1] by ranking it relative to all other stocks in the
calculable universe (EQVOLP). 1 represents high equity volatility, 0 represents low equity
volatility.

Step 4: Transform EVMV into a percentile [0, 1] by ranking it relative to all other stocks in the
calculable universe (EVMVP). 1 represents high leverage companies, 0 represents low leverage
companies.

Step 5: Calculate new raw DTD = 1-(EQVOLP + EVMVP + EQVOLP*EVMVP)/3

Step 6: Transform new raw DTD into a decile [1, 10] by ranking it relative to all calculable US-
domiciled stocks. 10 represents poor financial health while 1 represents strong financial health.

For more information about the performance of Morningstar's Market Implied Financial Health
metric, please refer to the following white paper:

http://corporate.morningstar.com/us/documents/MethodologyDocuments/MethodologyPapers/
CompareModelsCorpBankruptcyPrediction.pdf
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Solvency Score for Companies

We consider several ratios to assess a firm's financial strength, including the size of a
company’s obligations relative to its assets, and comparing the firm’s debt load with its cash
flow. In addition to examining these ratios in past years, our analysts explicitly forecast the cash
flows we think a company is likely to earn in the future, as well as consider how these balance
sheet ratios will change over time. In addition to industry-standard measures of profitability
(such as profit margins and returns on equity), we focus on return on invested capital as a key
metric in determining whether a company’s profits will benefit debt and equity holders. At
Morningstar, we have been focusing on returns on invested capital to evaluate companies for
more than a decade, and we think it is particularly important to understand a firm’s ability to
generate adequate returns on capital in order to accurately assess its prospects for meeting
debt obligations.

Any credit scoring system would be remiss to ignore a company’s current financial health as
described by key financial ratios. In our effort to create a ratio-based metric, we used binary
logistic regression analysis to evaluate the predictive ability of several financial ratios commonly
believed to be indicative of a company’s financial health. This extensive testing yielded a
calculation that has shown to be more predictive of corporate bankruptcy. We refer to it as the
Morningstar Solvency Score ™.

Financial ratios can describe four main facets of a company’s financial health: liquidity (a
company’s ability to meet short-term cash outflows), profitability (a company’s ability to
generate profit per unit of input), capital structure (how does the company finance its
operations), and interest coverage (how much of profit is used up by interest payments). The
Morningstar Solvency Score includes one ratio from each of these four categories.

Although our extensive testing was based on previously reported accounting values,
Morningstar's equity analysts continually forecast the very same accounting values for future
time periods. No testing of our analysts’ forecasts has been possible due to data limitations,
but it is reasonable to assume that using analyst estimates of future accounting values will
yield more predictive results than previously reported ratios. As a result, the Morningstar
Solvency Score uses some analyst estimates of future ratios.
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Morningstar Solvency Score

« [TL+CLO  IE+RE () roiC,)- (15 QR,)
TA, +CLO, EBITDAR

Where:
TL, = Total Liabilities
CLO, = (apital Lease Obligations
TA, = Total Assets
IE, = Interest Expense
RE, = Rent Expense
EBITDAR = Eamings before Interest, Taxes, Depreciation, Amortization and Rent
ROIC, = Return on Invested Capital
QR, = Quick Ratio
EBITDAR
ROIC,=—— —1
I 0
IC, =
CA+ NetPPE+ NetGW + IA+ LTOA+ CLO - ExcessCash— AP —OtherCL— LTOL
Where:
CA = Current Assets
NetPPE = Net Property, Plant and Equipment
NetGW = Net Goodwill
1A = Intangible Assets
LTOA = Long Term Operating Assets
CLO = (apital Lease Obligations
ExcessCash = Excess Cash
AP = Accounts Payable
OtherCL = Other Current Liabilities
LTOL = Long Term Operating Liabilities

Part of the attractiveness of the Solvency Score is in its appeal to intuition. A practitioner of
financial analysis will recognize that each of the ratios included has its own ability to explain
default risk. In addition, the weighting scheme and ratio interaction appeal to common sense.
For instance, it is logical to assume that an interest coverage ratio would be highly predictive of
default.

Even healthy companies, however, can have odd years in which profits may suffer and interest
coverage is poor. For this reason, a multiplicative combination of the interest coverage ratio
with a capital structure ratio is more explanatory than either ratio individually, or even a linear
combination of the two. This is because interest coverage is not highly important for companies
with healthy balance sheets (perhaps they have cash on hand to weather even the most severe
of downturns), but interest coverage becomes more important as liabilities increase as a
percentage of a company's total capital structure.
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For more information about the performance of the Momingstar Solvency Score, please refer to
the following white paper:

http://corporate.morningstar.com/us/documents/MethodologyDocuments/MethodologyPapers/
IntroMorningstarSolvencyScore.pdf
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Concluding Remarks

Morningstar's Quantitative ratings are intended to be predictive of future return distributions,
and extensive performance studies (beyond those described in this document) have affirmed
that they are, in fact, performing as intended. For additional details on these performance
studies, please feel free to contact us.

We expect that, over time, we will develop enhancements to our Quantitative models to

improve their performance. We will document methodological changes in this document as
they are made.
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Appendix A: How Does a Random Forest Work?

A random forest is an ensemble model, meaning its end prediction is formed based on the
combination of the predictions of several sub-models. In the case of a random forest, these
sub-models are typically regression or classification trees (hence the forest' part of the name
'random forest'). To understand the random forest model, we must first understand how these
trees are fit.

Regression Trees

A regression tree is a model based on the idea of splitting data into separate buckets based on
your input variables. A visualization of a typical regression tree is shown in Figure 7. The tree is
fit from the top down, splitting the data further, into a more complex structure as you go. The
end nodes contain groupings of records from your input data. Each grouping contains records
that are similar to each other based on the splits that have been made in the tree.

Figure 7: Sample Representation of a Regression Tree with Dummy Data

RDOA> 10%

750 Companies with
Sector = Average FV/P of 1.1

Energy

800 Companies with 75 Companies with
Average FV/P of 0.8 Average FV/P of 1.4
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How are splits determined?

As you can see, the tree is comprised of nodes which then are split until they reach terminal
nodes that no longer split. Each split represents a division of our data based on a particular
input variable, such as ROA or Sector in Figure 7. The algorithm determines where to make
these splits by attempting to split our data using all possible splitpoints for all of the input
variables and chooses the split variable and split point to maximize the difference between the
variance of the unsplit data and the sum of the variances of the two groups of split data as
shown in the following function.

Z(y - ypresplit)z _ Z(y - }_’left)2 n Z(y - yright)z

N,

VarDiff =
presplit Nleft Nright

Intuitively, we want the split that maximizes the function because the maximizing split is the
split which reduces the heterogeneity of our output variable the most. That is, the companies
that are grouped on each side of the split are more similar to each other than the pre-split

grouping.

A regression or classification tree will generally continue splitting until a set of user-defined
conditions have been met. One of these conditions is the significance of the split. That is, if the
split does not reduce heterogeneity beyond a user-defined threshold, then it will not be made.
Another condition commonly used is to place a floor on the number of records in each end
node. These conditions can be made more or less constrictive in order to tailor the bias-
variance tradeoff of the model.

How are end-node values assigned?

Each tree, once fully split, can be used to generate predictions on new data. If a new record is
run through the tree, it will inevitably fall into one of the terminal nodes. The prediction for this
record then becomes the arithmetic mean of the output variable for all of the training set
records that fell into that terminal node.

Aggregating the Trees

Now that we understand how trees are fit and how they can generate predictions, we can
move further in our understanding of random forests. To arrive at an end prediction from a
random forest, we first fit N trees (where N can be whatever number desired — in practice, 100
to 500 are common values) and we run our input variables through each of the N trees to arrive
at N individual predictions. From there, we take the simple arithmetic mean of the N predictions
to arrive at the random forest's prediction.

A logical question at this point is: why would the N trees we fit generate different predictions if
we give them the same data? The answer is: they wouldn't! That's why we give each tree a
different and random subset of our data for fitting purposes (this is the 'random' part of the
name 'random forest'). Think of your data as represented in Figure 6.
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Figure 6: Sample Random Forest Data Representation

InputVarl | InputVar2 | InputVar3 | InputVar4 | InputVar5 | InputVar6 | InputVar7 | InputVar8 | InputVar9 [ InputVar10 | Variable To Predict
Recordl XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record2 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record3 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record4 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record5 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record6 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record7 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX Random Subset1
Record8 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX Random Subset2
Record9 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX Random Subset3
Record10 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record11 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record12 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record13 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record14 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record15 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record16 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record17 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record18 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record19 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record20 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record21 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record22 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record23 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record24 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record25 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record26 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record27 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record28 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record29 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record30 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record31 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record32 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX
Record33 XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX

A random forest will choose random chunks of your data including random cross-sectional
records as well as random input variables as represented by the highlighted sections in Figure 6
each time it attempts to make a new split. While Figure 6 shows 3 random subsets, the actual
random forest model would choose N random subsets of your data, which may overlap and
variables selected may not be adjacent. The purpose of this is to provide each of your trees
with a differentiated data set, and thus a differentiated view of the world.

Ensemble models are a 'wisdom of crowds' type of approach to prediction. The theory behind
this approach is that many 'weak learners' which are only slightly better than random at
predicting your output variable can be aggregated to form a 'strong learner' so long as the 'weak
learners' are not perfectly correlated. Mathematically, combining differentiated, better-than-
random, 'weak learners' will always result in a 'strong learner' or a better overall prediction than
any of your weak learners individually.

The archetypal example of this technique is when a group of individuals are asked to estimate
the number of jelly beans in a large jar. Typically the average of a large group of guesses in
more accurate than a large percentage of the individual guesses.

Random forests can also be used for classification tasks. They are largely the same as
described in this appendix except for the following changes: slightly different rules are used for
the splitting of nodes in the individual tree models (gini coefficient or information gain), and the
predictor variable is a binary 0 or 1 rather than a continuous variable. This means that the end
predictions of a random forest for classification purposes can be interpreted as a probability of
being a member of the class designated as '1" in your data.
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Appendix B: The Morningstar Analyst-Driven Valuation
Methodology

Discounted Cash Flow Valuation—Stage |

We value companies using a three-stage discounted cash flow (DCF) model. The first stage
includes our explicit forecasts. Analysts make specific predictions about a company's future
financial performance to arrive at annual estimates of free cash flow to the firm (FCFF). Our
Stage | forecasts can be seen on the Inputs tab in the section entitled "Discounted Cash Flows
starting on row 254. Free cash flow to the firm has two components: earnings before interest
(EBI) and net new investment (NNI). EBI is calculated as follows:

Operating Income (excluding charges)
+  Amortization
+  Other Non-Cash Charges'
—  Restructuring & Other Cash Charges
+  After-tax Operating Adjustments?
—  Cash Taxes®
+  Pension Adjustment*
= Earnings Before Interest

Net new investment is added to EBI to arrive at free cash flow to the firm. NNl is calculated as
follows:
Depreciation
—  Capital Expenditures
—  Net Investment in Working Capital®
—  Net Change in Other Operating Assets / Liabilities
Net Acquisitions / Asset Sales
= Net New Investment

! Impairment of goodwill and other intangibles, and other noncash charges, included in SG&A or other operating
expense accounts.

2 Minority interest and other after-tax operating gains.

% Cash taxes are calculated as taxes from the income statement, plus the net interest tax shield, plus net changes in
deferred taxes.

* This adjustment is needed to prevent double-counting of non-service components of pension cost (i.e. components
of pension cost related to existing assets and liabilities).

5 Excludes changes in cash.
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The most important element of Stage | is earnings before interest in the last year of the explicit
forecast horizon, since this is used as the jumping-off point for Stages Il and lll. /z/s critical that
the last year's EB/ be representative of a normalized, sustainable, midcycle level of earnings.
Analysts have the ability to choose either five or 10 years as the length of Stage . For most
companies, five years is appropriate, as estimates become increasingly unreliable as the
forecast horizon is extended. However, if a normalized level of EBI cannot be attained within
five years, a 10-year Stage | should be used.

Figure 1 shows the importance of the EBI forecast in the last year of Stage I. Stage Il and Il
assume a steady growth rate off of this base. If Stage | ends with a company's trough earnings,
the fair value estimate will likely be too low. If Stage | ends with a peak level of earnings, the
fair value estimate will likely be too high. The appropriate estimate incorporates a midcycle
level of bath revenue and margins.

Figure 1: Choosing an EBI Forecast in the Last Year of Stage |

Wrong: trough earnings \Wrong: peak earnings Right: "mid-cycle" earnings
used as the jumping off point used as the jumping off used as the jumping off point
for Stages II-Ill point for Stages II-Ill point for Stages II-Ill

Discounted Cash Flow Valuation—Stage Il (Standard Methodology)

Our standard Stage Il methodology uses a formula to simplify the summation of discounted
cash flows.® The formula relies on an assumption that EBI growth, return on new invested
capital (RONIC), and return on existing invested capital will be constant during Stage II.
Analysts are responsible for choosing the growth rate, RONIC, and the length of Stage II, but do
not make specific assumptions about revenue, operating costs, and so on.

Stable EBI growth and RONIC also imply stable FCFF growth. Let FCFF, represent a company's
free cash flow in the upcoming year (recall that FCFF, =EBI, +NNl,), G represent the growth
rate, and WACC represent the discount rate. In this case, the company's fair value (FV) today is
given by:

FCFF,  EBI,+NNI,
WACC-G  WACC-6

FV =

8 Qur Stage Il and Il formulas were derived independently, but are substantially similar to those found in McKinsey's
Valuation (Fifth Edition) by Tim Koller, Marc Goedhart, and David Wessels.
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Let us also define the investment rate (IR) as the percentage of EBI that is reinvested in the
business and return on new invested capital as the incremental EBI generated from increases in
invested capital. That is:

R=- NN Ronic = Bl —EBL

EBI AN

Dividing both the numerator and denominator of the RONIC definition by EBI, yields:

(EBl,,, ~EBI)/EB, _ G
—NNI, / EBI, R

This can be rearranged as IR=G / RONIC. Finally, note that we can factor out EBI from the
numerator of the fair value equation above and re-write the equation as follows:

RONIC =

_ EBI,(1-+NNI/EBI,) _ EBI,(1—IR) _ EBI,(1— G/RONIC)
WACC - G WACC - G WACC - G

We use the right-most version of this formula to value Stage Il cash flows. However, because
Stage Il'is assumed to have a finite length, we must subtract the value of cash flows from
years beyond the end of Stage Il. The final formula becomes:

FvV

EBl.,(1—I1R)  EBl..,(1-IR)
WACC—G  (WACC — G)(1+WACC)-

Stage Il Value =

Where T represents the last year of the Stage | forecast (either five or 10 years from now) and
L represents the length of Stage |.

Analysts input their assumptions for Stage Il growth and RONIC, and the length of Stage Il in
the Stage II-Ill Methodology box at the top of the Inputs tab. This box also includes the five-year
historical average and Stage | projected average values for RONIC and EBI growth to help
inform the analyst's choices.

Stage Il assumptions are the main way in which our equity valuation models incorporate our
analysis of economic moats. In general, companies with wide or narrow economic moats
should have RONIC>WACC and a relatively long Stage Il. The wider the moat, the longer the
company can be expected to outearn its cost of capital. As a rule of thumb, we think of wide-
moat companies as being able to earn excess returns on capital for at least 20 years, while
narrow-moat companies should be able to earn excess returns on capital for at least 15 years.
For no-moat companies, Stage Il RONIC normally should be close to or below WACC. If a
company's RONIC is below its WACC, it may be appropriate to assume a negative EBI growth
rate (that is, the company may rationally choose to disinvest in its business).
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Cost of Capital

Because the output of our general model assumptions is free cash flow to the firm--
representing cash available to provide a return to both equity and credit investors--we must
discount future cash flows using the weighted average cost of capital (WACC), which is a
weighted average of the costs of equity, debt, and preferred stock. In most cases, we
determine the weights using the book value of debt and preferred stock, and the fair value of
equity (using an iterative process). These weights may be adjusted if the company's current
capital structure differs from its long-run target capital structure. The cost of debt and preferred
stock should be based on observed market rates of return. Because we use a book rather than
market value of debt, it may be appropriate to base the cost of debt on a mix of the incremental
and historical cost of debt.

The cost of equity (COE) presents the greatest challenge in calculating the WACC because it is
unobservable. The most common methodology for estimating the COE is the Capital Asset
Pricing Model (CAPM). However, we find that the CAPM raises more questions than it
answers, by replacing one unobservable input with three (the risk-free rate, the equity risk
premium, and beta). While interest rates on U.S. Treasury bonds can serve as a reasonable
proxy for the risk-free rate, there is significant disagreement about appropriate values for the
equity risk premium and beta. For this reason, we have chosen a greatly simplified COE
methodology that captures the essence of the CAPM while avoiding precise estimates of
inherently unknowable quantities.

The central insight of the Capital Asset Pricing Model is that investors will only be rewarded, on
average, for taking on systematic or non-diversifiable risk. \We sort the companies in our
coverage universe into four buckets based on their level of systematic risk. The buckets
correspond to cost of equity values as follows:

Systematic Risk COE
Below Average 8%

Average 10%
Above Average 12%
Very High 14%

The choice of a systematic risk bucket must be approved by the analyst's director or associate
director. When deciding on a systematic risk bucket, the analyst should consider the question:
"If aggregate global economic output unexpectedly and permanently increased (decreased) by
5%, what would happen to this company's sustainable operating earnings?"

If the answer is that the company's operating earnings would increase (decrease) by about as
much as the average firm in the S&P 500, the company has average systematic risk. Most
companies should fall in this bucket. If the answer is that the company's operating earnings
would change by significantly less than most other firms, the company has below-average
systematic risk. For example, most regulated utilities and soft-drink manufacturers would fall in
this bucket. Finally, if the company's operating earnings would be expected to change by
significantly more than most other firms, it has above-average or very high systematic risk.
These buckets include economically sensitive businesses such as metal fabrication, hotels, oil
and gas drilling, and asset management.
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Viewed in another way, systematic risk to equity has three components: revenue cyclicality,
operating leverage, and financial leverage. Table 1 provides a rough guide for assigning
companies to systematic risk buckets based on an assessment of these underlying drivers.
Importantly, company-specific, diversifiable (that is, nonsystematic) risks do ot contribute to
the systematic risk rating. For example, companies with a high degree of product or customer
concentration, pending legal or regulatory issues, concerns about management execution, and
so on would not be allocated to a higher systematic risk bucket. In contrast, the uncertainty
rating should incorporate both systematic and company-specific risks. For this reason, the
uncertainty rating should be at least as high as the systematic risk rating (where below-average
systematic risk corresponds to low uncertainty, and so on). Additionally, company-specific risks
should be incorporated in fair value estimates through base-case cash flow forecasts, which
represent the expected value of future cash flows, or by explicitly probability-weighting
scenario-based fair value estimates.

Table 1: Assigning Companies to Systematic Risk Buckets

Revenue Cyclicality Operating Leverage Financial Leverage Systematic Risk to  Cost of Equity
Equity

Low Low Low Below Average 8%
Low Low Medium Below Average 8%
Low Low High Average 10%
Low Medium Low Below Average 8%
Low Medium Medium Average 10%
Low Medium High Average 10%
Low High Low Average 10%
Low High Medium Average 10%
Low High High Above Average 12%
Medium Low Low Below Average 8%
Medium Low Medium Average 10%
Medium Low High Average 10%
Medium Medium Low Average 10%
Medium Medium Medium Average 10%
Medium Medium High Above Average 12%
Medium High Low Average 10%
Medium High Medium Above Average 12%
Medium High High Very High 14%
High Low Low Average 10%
High Low Medium Average 10%
High Low High Above Average 12%
High Medium Low Average 10%
High Medium Medium Above Average 12%
High Medium High Very High 14%
High High Low Above Average 12%
High High Medium Very High 14%
High High High Very High 14%
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The 8%,10%,12%, and14%, COE values refer to companies whose primary business is in the
U.S. For international companies, we may add a premium to the baseline COE to account for
differences in country risk and inflation. The analyst should be sure that the impact of inflation
on future cash flow forecasts is consistent with the inflation rate implied by the cost of equity.

The country premium should be based on the location of the company's operations. This may be
different from the company's headquarters. For companies with operations in multiple countries
with different risk premiums, a blended rate may be appropriate.

The following table provides a guideline for country premiums as of January 2012. We revise
this table approximately every six months.” Please consult Allan Nichols
(allan.nichols@morningstar.com) for up-to-date values or for any countries not shown.

Table 2: International Cost of Equity Premiums

Argentina 9% Greece 11% Peru 3%

Australia 1% Hong Kong none Philippines 4%

Austria none Iceland 3% Portugal 4%

Bahamas 2% India 3% Russia 3%

Belgium 1% Indonesia 4% Singapore none
Bermuda 1% Ireland 4% South Africa 2%

Brazil 3% Israel 1% South Korea 1%

Canada none Italy 2% Spain 1%

Chile 1% Japan -1% Sweden none
China 1% Lithuania 2% Switzerland none
Colombia 3% Mexico 2% Taiwan 1%

Denmark none Netherlands none Thailand 2%

Finland none New Zealand none Turkey 4%

France none Norway none United Kingdom none
Germany none Panama 3%

" Country risk premiums are adapted from research by Aswath Damodaran and are based on differences in nominal
sovereign debt rates. See http://pages.stern.nyu.edu/~adamodar/.
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Appendix C: The Morningstar Analyst-Driven Moat
Methodology

Sustainable competitive advantages can take many forms, and some companies are better at
developing them than others. But more than anything, the principle of sustainability is central to
an evaluation of a company’s economic moat. A company with a wide economic moat is one
best suited to prevent a competitor from taking market share or eroding its margins.

Here is how Morningstar defines the five main types of economic moats.

Low-Cost Producer: Firms that can figure out ways to provide goods or services at a lower
cost than anyone else have an advantage because they can undercut their rivals on price. Wal-
Mart WMT is a textbook example of a low-cost producer because it can use its size to acquire
merchandise on the cheap, passing part of the savings to its customers.

Switching Costs: Switching costs are those one-time inconveniences or expenses a
customer incurs to change from one product to another. Customers facing high switching costs
often won't switch unless they are offered a large improvement in either price or performance.
Otherwise, the switch isnt worth it. As they say time is money. Companies whose customers
have switching costs can charge higher prices (and reap more profits) without the threat of
losing business.

Many financial-services companies enjoy the benefits of customer switching costs. Just ask
anyone who has contemplated moving a checking account from one institution to another. Is it
worth the hassle to open a new account, order new checks, switch direct deposit, and transfer
automatic billing just to save $1 on ATM transactions?

The Network Effect: The Network Effect occurs when the value of a particular good or
service increases for both new and existing users as more people use that good or service. For
example, the fact that there are literally millions of people buying and selling things on eBay
EBAY makes its service incredibly valuable to existing users—and makes it all but impossible
for another company to duplicate its service. Imagine if you started a competing auction site
tomorrow—there would be nothing for sale, so no buyers would be interested in your site. And
without any buyers, there would be no sellers, either. It's a virtuous circle for eBay, but a
vicious one for competitors.

Intangible Assets: Intangible assets generally refer to the intellectual property that firms use
to prevent other companies from duplicating a good or service. Of course, patents are the most
common economic moat in this category, critical for drugmakers, such as Pfizer PFE and
Johnson & Johnson JNJ. A strong brand name can also be an economic moat—just
consider consumer-product companies such as Coca-Cola KO and Procter & Gamble PG.
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Efficient Scale

This dynamic primarily occurs when a limited market size is effectively served by one or a small
handful of companies. In many of these situations, the incumbents have economic profits, but a
potential competitor has less incentive to enter because the limited opportunity would cause
returns in the market to fall well below the cost of capital, not just down to the cost of capital
itself. The companies that benefit from this phenomenon are efficiently scaled to fit a market
that only supports one or a few competitors, limiting rivalry. International Speedway ISCA is
a great example; there is simply not enough demand for more than a single NASCAR racetrack
in any given city. Airport companies like Grupo Aero del Sureste ASR (a Mexican airport
operator) also benefit from efficient scale because, for most cities, it makes sense to have just
a single commercial airport.

Companies can sometimes fall into just one of these buckets, while others may have two or
more sources of advantage. Take Grupo Aero del Sureste: Even though efficient scale alone
would keep competitors at bay, the company also sources its moat from intangible assets in
the form of government concessions that limit new airports from being built in geographies
where it operates. Or consider Coca-Cola: The company obviously benefits from the intangible
assets represented by its brands. But even if these brands were to lose their value and the
company were to produce generic cola, Coke would still have a major cost advantage because
of its distribution network.

Measuring Moats

At Morningstar, we classify moats as either wide, narrow, or none. To determine which bucket
a company fits into, we spend a lot of time getting to know the industries we cover, combing
through financial statements, and talking to management. Before we assign a company a
narrow or wide economic moat, we want to be confident that sustainable competitive
advantages will allow it to generate returns on capital in excess of its cost of capital for at least
one decade. To attain a wide moat rating, we must expect a company's competitive advantage
period to last at least two decades.

It is not easy for a company to meet our wide-moat criteria. Of the approximately 2,000
securities to which we assign moat ratings, only about 10% are classified as wide-moat. This is
all the more impressive when you consider Morningstar's coverage universe skews toward
large and successful firms; most companies in the overall economy don't have any sort of moat
whatsoever. By focusing on this select group of wide-moat firms, we are focusing on the at
least the top decile in terms of company quality.
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Appendix D: Breakdown of Quantitative Coverage by
Country of Domicile

Country of Equities Covered Country of Equities Country of Equities
Domicile Domicile Covered Domicile Covered
USA 18012 GRC 302 CoL 12
CAN 10116 IRL 284 HRV "
JPN 6544 TUR 254 PER 1"
DEU 4390 LUX 249 MCO 10
CHN 3400 POL 240 MUS 10
AUS 3259 PRT 235 CZE 8
GBR 2726 VGB 215 FRO 7
CYM 2371 JEY 212 KAZ 7
THA 2007 NZL 189 LIE 7
BMU 1877 RUS 186 ATG 6
FRA 1863 KOR 145 ISL 6
TWN 1584 LVA 134 BGD 5
ITA 1345 LTU 129 BHS 5
SGP 1297 MHL 118 MLT 5
CHE 1146 ARG 108 PAK 4
SWE 1103 IMN 79 PNG 4
HKG 927 CHL 78 QAT 3
IND 892 CYP 67 UKR 3
NLD 856 EST 52 GRL 2
ZAF 687 GGY 45 MWI 2
NOR 678 EGY 26 NAM 2
ESP 672 Cuw 21 Z\WE 2
FIN 594 MYS 21 AIA 1
DNK 545 PAN 21 BHR 1
BEL 516 PRI 20 KEN 1
AUT 501 PHL 18 NGA 1
MEX 449 HUN 17 ROU 1
BRA 361 LBR 17 COL 12
IDN 338 GIB 16 HRV

ISR 325 ARE 12 PER
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Appendix E: Breakdown of Quantitative Coverage by

Exchange
Exchange Equities Covered Exchange Equities
Covered

EX$$$SXFRA 9226 EX$$SSXHAN 335
EX$$S$XBER 9002 EX$$SSXASE 317
EX$$SSXETR 8339 EX$$$$XNGO 317
EX$$$$XSTU 5159 EX$$SEXMIL 312
EX$$$$PINX 4316 EX$$SSXNSE 307
EX$$$SXMUN 4168 EX$$$$XJSE 304
EX$$$$XLON 4015 EX$$$$X0SL 217
EX$$SSXNAS 2480 EX$$$$XBUE 205
EX$$SIXTKS 2254 EX$$$$XBRU 203
EX$$$IXTSX 2177 EX$$$SXCSE 177
EX$$$$XDUS 2108 EX$$$EXAMS 163
EX$ESEXNYS 2027 EX$$$$XMCE 150
EX$$$XSHE 1474 EX$$SSXHEL 146
EX$$$$XHKG 1439 EX$$$SXLUX 146
EX$$$$XBKK 1429 EX$$$$XBSP 140
EX$$EXASX 1303 EX$$SEXWAR 117
EX$$SSXTSE 1142 EX$$$$XIST 112
EX$$$SXHAM 1010 EX$SSSXNZE 112
EX$$$$XSHG 976 EX$$$$XCNQ 1M
EX$$$$XJAS 843 EX$$$$XWBO 85
EX$$SSXTAI 824 EX$$$EXATH 65
EX$$$$X0TC 805 EX$$$SXLIS 61
EX$SSSXSES 776 EX$$$$XDUB 42
EX$$$$XOSE 743 EX$$SSXRIS 31
EX$$$$ROCO 651 EX$ESSXLIT 29
EX$$$$XPAR 521 EX$$SEXTAL 12
EX$$SSXMEX 489 EX$$$$XICE 6
EX$$$$XBOM 392 EX$$$SARCX 1
EX$$$$XSTO 377 EX$$$SXHAN
EX$E$SXSWX 340 EX$$SSXASE
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