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BEFORE THE
SURFACE TRANSPORTATION BOARD

Ex Parte No. 664

METHODOLOGY TO BE EMPLOYED IN DETERMINING
THE RAILROAD INDUSTRY'S COST OF CAPITAL

COMMENTS OF THE ASSOCIATION OF AMERICAN RAILROADS
ON ADVANCE NOTICE OF PROPOSED RULEMAKING

I. INTRODUCTION AND SUMMARY/

The Association of American Railroads ("AAR") respectfully submits these Comments

as a party of record in accordance with the Board's Advance Notice of Proposed Rulemaking in

Ex Parte No. 664, Methodology to Be Employed in Determining the Railroad Industry's Cost of

Capital (served September 20, 2006) (the "ANPR Order"), The AAR is a trade association

representing the interests of North America's major freight railroads, and often presents

comments and testimony in STB proceedings. The AAR has participated actively in all prior

proceedings conducted by the Board and its predecessor, the Interstate Commerce Commission

("ICC"), dealing with the critically important issue of the appropriate methodology for

calculating the railroad industry's cost of capital, including the cost of common equity capital.1

1 The determination of the industry's cost of capital includes calculations of its current cost of
debt capital, cost of common equity capital, cost of preferred equity capital, the capital structure
mix, and the composite after-tax cost of capital. See, e.g., Ex Parte No. 558 (Sub-No. 9),
Railroad Cost of Capital-2005 (Decision served September 20, 2006) ("Ex Parte 555") at 2. It
is the appropriate methodology for calculating the cost of common equity capital that has
engendered criticism by the Western Coal Traffic League ("WCTL") and is the focus of the
Board's request for comments in this proceeding.



AAR has also participated in each of the annual determinations by the Board and the ICC of the

industry's cost of capital that have been undertaken since passage of the Staggers Act.

The ANPR Order seeks comments both on "the appropriate techniques and

methodologies to be used to develop and evaluate the evidence submitted for the cost of capital"

and on the question whether there have been "any changes in underlying railroad industry

economic conditions that would create the need to change the methodology currently employed

by the Board, and how any proposed methodology will overcome the shortcomings, if any, of the

currently used DCF model." ANPR Order at 2. AAR has a succinct and straightforward

response to the second issue posed by the ANPR Order: There is nothing in the underlying

economics of the railroad industry that warrants or justifies a change from the sound and widely-

accepted Discounted Cash Flow ("DCF") methodology that the Board and the ICC before it have

used for fully twenty years to make annual cost of capital determinations, Recent improvements

in the financial and stock market performance of the railroad industry provide no basis upon

which to conclude that there is something fundamentally wrong with the results generated by the

DCF methodology. Nor is there any basis upon which to conclude that there are any

"shortcomings" in the DCF methodology.

Parties such as WCTL which have argued otherwise, advocating a change to a

formulation of the Capital Asset Pricing Model ("CAPM") methodology that has serious

implementation problems, bear an extremely heavy burden in demonstrating that the tried-and-

true DCF methodology - which is used by numerous other federal and state regulatory bodies,

including the Federal Energy Regulatory Commission ("FERC") - should be discarded. As the

Board itself observed in Ex Parte 558, the presumption in favor of continued use of the DCF

methodology "is particularly strong where, as here, a party seeks to replace an established



methodology with one the agency has previously rejected," not to mention one which reflects "a

reversal of the prior position of the shipper community that the 'CAPM technique was

conceptually and technically flawed.'" Ex Pane 558 at 7 (quoting Railroad Cost of Capital -

1982, 367 I.C.C. 662, 670 (1983)).

As the Board is well aware, the issues on which it seeks comments have been explored

extensively and repeatedly by the ICC and the Board over the course of the past 25 years, and

they are at the core of the Board's regulatory responsibilities. The Board's current method of

estimating the railroads' cost of capital constitutes a key input to the Board's annual revenue

adequacy determinations. It also plays an important role in the development of URCS unit costs,

since the cost of capital is the primary factor for determining the return on investment ("ROI")

component of those URCS unit costs associated with a railroad's net investment base. In light of

the significant investments that railroads have made in recent years — and must continue to make

to meet the demand for rail transportation services that they face today and are projected to face

in the future — it is critical both that the assets in which railroads invest are valued accurately

and that the ROI that they must be permitted to try to earn on those assets is determined in a

reasonable and accurate manner.2

AAR believes that the DCF methodology is sound and remains the most appropriate

methodology for the Board to determine the railroad industry's cost of common equity capital.

However, should the Board, following a full and careful analysis of comments received in

response to the ANPR Order, decide to initiate a formal rulemaking proceeding with respect to

this issue, AAR urges the Board to make clear that the mere fact that it may be interested in

2 As the Board has acknowledged, the cost of capital determination is also used in other
proceedings, including "those involving the prescription of maximum reasonable rate levels, the
proposed abandonment of rail lines, and the setting of compensation for disputed trackage rights

r Ex Porte 558 all.



further exploration of the underpinnings of the DCF or other methodologies for calculating the

cost of equity capital in no way constitutes any sort of prejudgment about the continued efficacy

and accuracy of the DCF methodology. Stated differently, if the Board decides to issue a formal

NOPR to develop a more complete record on this matter, it should make explicit that it is not

thereby concluding that the DCF methodology is flawed, or that it believes that CAPM

calculated in the manner suggested by WCTL would be an acceptable methodology for

calculating the cost of equity capital, much less that CAPM would be preferable to DCF.

In addition, if the Board decides to issue a NOPR calling for further comments on the

methodology for calculating the industry's cost of equity capital, it should also seek comments

on an issue that is integrally related to the selection of such a methodology, namely the most

appropriate method for establishing the value of the asset base to which the cost of capital is

applied in making revenue adequacy determinations. At a time when railroads are making very

significant investments in their networks to meet the capacity and service demands of their

customers, it is essential that the market-based values of those investments be properly

ascertained, so that the Board's determination of the permissible return on those investments is

consistent with the expectations of investors for whose capital railroads must compete.

Finally, AAR has several specific observations and suggestions regarding the issue of

how most appropriately to evaluate the evidence that is submitted to the Board for its

determination of the cost of equity capital. Those observations and suggestions are set forth in

these Comments and in the supporting Verified Statement of Professor R. Glenn Hubbard, Dean

of the Graduate School of Business of Columbia University and former Chairman of the

President's Council of Economic Advisors.



II. ABSENT A COMPELLING SHOWING THAT THE WELL-ESTABLISHED DCF
METHODOLOGY FOR DETERMINING THE COST OF COMMON EQUITY
CAPITAL IS CONCEPTUALLY FLAWED, THE BOARD SHOULD NOT
DISCARD IT.

"There is a norm of regularity in government conduct that presumes an agency's duties

are best carried out by adhering to the settled rule," Ex Parte 558 at 7. The Board's consistent

policy has been to follow precedent established in its prior decisions "unless new evidence or

different arguments are presented that provide a persuasive reason to depart from that

precedent." Docket No. 42072, Carolina Power & Light v. Norfolk So. Ry. Co. (Decision served

December 22, 2003) at 8. See, also Docket No. 42071, Otter Tail Power Co. v. BNSFRy. Co.

(Decision served January 25, 2006) (refusing to revisit issue decided in earlier rate case); Docket

No. 42054, PPL Montana, LLC v. BNSFRy. Co. (Decision served November 26, 2001) at *5

(same); Ex Parte No. 347 (Sub-No. 3), General Procedures for Presenting Evidence in Stand-

Alone Cost Rate Cases (Decision served March 12, 2001) at 6. In refusing to adopt WCTL's

proposal to substitute CAPM for the DCF model in determining the rail industry's 2005 cost of

capital, the Board declared that "our default presumption is that we should use the DCF model

unless a party provides compelling evidence that it is flawed." Ex Parte 558 at 7. The Board

should decline even to consider adopting a new standard for determining the cost of equity

unless and until it is presented with a compelling reason to discard the DCF methodology.

A. The Board's Practice of Utilizing the DCF Methodology Is Well-Established.

The Board's practice of using the DCF methodology to determine the cost of common

equity capital is the product of a lengthy and deliberate process by the ICC. Even prior to the

Staggers Act, the ICC relied upon DCF-based studies in making its revenue adequacy

determinations. For example, in Ex Parte No, 353, Adequacy of Railroad Revenue (1978

Determination), 361 I.C.C. 79 (1978) ("Ex Parte 353"), the ICC based its revenue adequacy



findings primarily on two DCF-based analyses, as well as one study using the CAPM

methodology. Ex Parte 353,361 I.C.C. at 94. While the ICC found that the CAPM study

presented in that case "merit[ed] consideration," it expressed concern regarding certain

"weaknesses" in the CAPM methodology. Id. at 92.

In Ex Parte No. 393, Standards for Railroad Revenue Adequacy, 364 I.C.C. 803 (1981)

("Ex Parte 393"), the ICC acknowledged the Staggers Act's mandate that it seek to promote the

ability of railroads to earn adequate revenues, and established new standards for measuring

revenue adequacy. Based on extensive evidence submitted by AAR, individual railroads and

shipper interests, the ICC concluded that "revenue adequacy standards must be based on a rate of

return equal to the current cost of capital." Ex Parte 393, 364 I.C.C. at 807. In so doing, the ICC

explicitly endorsed the testimony of AAR witness William J. Baumol, who observed that

any ICC decision which forecloses the opportunity to earn a
compensatory rate of return on the railroads' capital must
guarantee deterioration of plant and equipment, neglect of
replacement and opportunities for modernization, and more
generally, withdrawal in one way or another of railroad services
which the market would otherwise show to be valued by customers
at amounts that exceed their costs.

Id, at 809-810. The Commission therefore adopted the rail industry's cost of capital as the sole

benchmark of whether a railroad is earning a sufficient return on its assets to achieve revenue

adequacy. The ICC rejected other measures - such as financial ratios and funds flow analysis -

that "were and are inappropriate as indicators of long-term revenue adequacy .. ." Id. at 808.

The ICC reasoned that basing revenue adequacy determinations on short-term financial results

could result in "denying a railroad the pricing flexibility necessary to obtain long-term revenue

adequacy simply because that railroad was making some progress to achieving that goal." Id.

The ICC reaffirmed this approach in Ex Parte No. 393 (Sub-No. 1), Standards for Railroad

Revenue Adequacy, 3 I.C.C. 2d 261 (1986), stating that the revenue adequacy analysis should



"center on the long-term viability and capability of the railroads to provide essential rail service."

Ex Pane 393 (Sub 1), 3 I.C.C. 2d at 267.

The ICC gave further consideration to the appropriate methodology for determining the

common equity component of a railroad's cost of capital in Ex Parte No. 436, Railroad Cost of

Capital - 1982, 367 I.C.C. 662 (1982) ("Ex Parte 436"}. Upon reviewing the evidence presented

by railroad and shipper witnesses, the Commission found that "[w]hile there was substantial

disagreement among the parties concerning the numerical value of the cost of equity produced by

the DCF approach, there was unanimity of opinion that the DCF methodology was an

appropriate means of estimating the railroads' cost of equity capital for 1982." Ex Parte 436,

367 I.C.C. at 670. By contrast, the ICC noted that "shippers, in general objected to the use of the

CAPM as a means of determining the cost of capital for the railroad industry" on the grounds

that "the CAPM technique was conceptually and technically flawed." Id.

In Ex Parte No. 466, Railroad Cost of Capital - 1986, 3. I.C.C. 2d 948 (1987) ("Ex

Parte 466"), the ICC again requested comments from interested parties regarding the merits of

alternatives (including CAPM) to the DCF methodology for determining the cost of equity. As it

had in prior revenue adequacy proceedings, AAR proposed a cost of equity based upon the DCF

methodology.3 AAR's submission also included a CAPM-based study, which it proffered as

"verification" of the cost of equity produced by the DCF model.4 However, noting that it "ha[d]

not used the CAPM figure" in prior cost of capital determinations, the ICC once again declined

3 Shipper parties elected not to submit evidence in Ex Parte 466.
4 It is noteworthy that the CAPM-based studies submitted by AAR during this period generally
produced a higher cost of equity than that generated by the DCF model. Nevertheless,
recognizing concerns about the accuracy of CAPM, AAR advocated, and the ICC adopted, a
DCF-based cost of equity. See Ex Parte 466, 3 I.C.C. 2d at 953. Shippers concurred with the
use of a DCF-based methodology over CAPM during this period in which the DCF model
produced a lower cost of equity capital.



to adopt CAPM, Rather, observing that the DCF methodology "is used by a majority of state

regulatory agencies and [that] its use has been accepted by the Commission for many years," the

ICC once again adopted the DCF methodology to determine the industry's cost of equity capital

for 1986, Ex Parte 466, 3 I.C.C. 2d at 953. Thus, by 1987, the ICC had as a practical matter

abandoned CAPM even as a verification tool in its determination of the railroad industry's cost

of equity capital based upon the DCF methodology.

The STB has consistently followed the precedent established by the ICC by utilizing the

DCF approach in making its annual revenue adequacy determinations.5 Shipper interests largely

concurred with the Board's approach until the recent Ex Parte 558 proceeding, in which WCTL

recommended that the Board discard the established DCF model in favor of a form of CAPM

methodology. Ex Parte 558 at 6-8. Upon reviewing WCTL's submission, the Board (correctly)

concluded that "there is not enough evidence that our longstanding DCF model must be

replaced" (Ex Parte 558 at 6). Accordingly, the Board calculated the 2005 cost of capital using a

DCF-based cost of equity component.

In light of these repeated findings - over more than two decades - supporting use of a

DCF-based methodology to determine the railroads' cost of common equity capital, and the

longstanding policy favoring adherence to precedent, the Board should apply a presumption in

favor of retaining the DCF model. Indeed, the Board should decline even to consider replacing

the DCF methodology unless the record in this proceeding discloses compelling reasons why

continued use of that model would be inconsistent with the Board's statutory duties - a record

5 See, e.g., Ex Parte 552 (Sub-No. 10), Railroad Revenue Adequacy-- 2005 Determination
(served Oct. 17, 2006) at 1; Ex Parte 552 (Sub-No. 9), Railroad Revenue Adequacy - 2004
Determination (served Nov. 17, 2005) at 1; Ex Parte 552 (Sub-No. 8), Railroad Revenue
Adequacy - 2003 Determination (served Aug. 11, 2004) at 1; Ex Parte 552 (Sub-No. 7),
Railroad Revenue Adequacy - 2002 Determination (served June 20, 2003) at 1; Ex Parte 552
(Sub-No. 6), Railroad Revenue Adequacy - 2001 Determination (served July 19, 2002) at 1.



that most certainly does not exist now. To do otherwise - e.g., by issuing a NOPR that

proceeded from the assumption that the Board will, in fact, adopt a new methodology for

determining the cost of equity - would be inconsistent with sound administrative rulemaking

procedures and this Board's prior pronouncements. Indeed, as Professor Hubbard observes:

It would be poor public policy in terms of regulatory consistency
to abandon a method which has been used successfully for a
number of years based on careful analysis, particularly when
adjustments can be made to cure perceived problems.

V.S. Hubbard at 13.

B. Any Analysis of Possible Alternatives to the DCF Methodology Would Have
To Include Careful Consideration of the Statutory Mandate to Promote
Long-Term Revenue Adequacy, and the Regulatory Impacts of Adopting An
Alternate Methodology.

If the Board concludes, on the basis of evidence submitted in response to the ANPR

Order, that there exist sound reasons for exploring alternatives to the DCF methodology, it

should engage in the same type of broad-ranging inquiry that the ICC conducted prior to settling

on the DCF model as the preferred methodology for estimating the cost of equity capital. In

particular, the Board must consider the full range of possible alternatives, including retaining the

DCF methodology with appropriate modifications to correct any demonstrated "shortcomings" in

the current form of the DCF model, or adopting a different version of the DCF model.6

Likewise, the Board must scrutinize carefully any methodology (e.g., CAPM, Fama-French or

Arbitrage Pricing) that may be proposed as a replacement for the DCF model. In particular, in

addition to evaluating the "theoretical" merits of each alternate methodology, the Board must

take into account any practical difficulties likely to be encountered in implementing it, as well as

6 Indeed, in evaluating the parties' submissions in this proceeding, the Board should keep in
mind that methodologies such as "DCF" and "CAPM" have multiple formulations that can affect
the validity and accuracy of their outputs. Because CAPM relies on more variables that require
subjective judgment, it is inherently more susceptible to manipulation.



the question whether that methodology is fundamentally more suitable than the DCF model for

the specific regulatory purposes for which it would be employed.

The Board's ultimate decision whether to retain or replace the DCF methodology must

also be guided by certain fundamental principles:

First, the Board's regulations (including its methodology for determining the cost of

common equity) must be consistent with the statutory goal of promoting long-term revenue

adequacy. Revenue adequacy standards based upon short-term financial considerations would

unlawfully penalize railroads for making the very progress toward long-term revenue adequacy

that the Staggers Act intended to promote. See Ex Parte 393 at 808. Moreover, as the Board

recognized in its recent decision in Ex Parte 558 (at 7), it would be inappropriate to "swing back

and forth" between methodologies on the basis of the carriers' short-term earnings or the results

likely to be produced by a particular methodology during a given time period. Such a results-

oriented approach would be contrary to both the Board's statutory duties and sound regulatory

policy.

The rail industry's ability to have a meaningful opportunity to achieve long-term revenue

adequacy is especially critical in the current capacity-constrained environment. As the Board is

well aware, railroads and their customers are currently facing significant capacity shortages in a

number of important rail corridors.7 The demand for rail freight transportation is projected to

grow rapidly for the foreseeable future. USDOT has predicted that demand for rail freight

transportation will increase 55 percent by the year 2020, and the American Association of State

Highway and Transportation Officials ("AASHTO") projects that freight tonnage will grow by

7 See, e.g., "Traffic Jam on the Tracks," The Wall Street Journal, April 4, 2006, A18.

10



almost 57 percent by that time.8 Most Class I railroads have undertaken substantial capacity

expansion and improvement projects in response to this growth in demand for rail service, and

they will be called upon to make increasing investments in facilities in the coming years,9

Moreover, the increasing volume of rail traffic is resulting in more rapid deterioration of, and

need to replace, existing rail facilities.

Second, given the daunting investment challenges that carriers face to keep pace with the

needs of their customers, the Board's revenue adequacy standards (including its methodology for

determining the industry's cost of capital) must be "forward looking" - that is, they must

accurately reflect the returns that will be required to support ongoing investments in the rail

network,10 The DCF model currently employed by the Board provides such a forward-looking

approach to the common equity component of the cost of capital determination.

Finally, the Board should keep in mind that any change it makes in the methodology for

calculating the cost of common equity will have other far-reaching regulatory effects. As the

ANPR Order recognized, the Board's annual cost of capital finding is used not only in making

revenue adequacy determinations, but for other regulatory purposes as well. See ANPR Order

at 1. The methodology employed by the Board to calculate the railroads' cost of common equity

will impact not only each railroad's revenue adequacy determination, but also its URCS costs

Federal Highway Administration, Freight Analysis Framework (Oct. 2002), FHWA-OP-03-
006(R), available at www.ops.mwa.dot.goy/freight/documents/fafoverview.pdf; American
Association of State Highway and Transportation Officials, Freight-Rail Bottom Line Report,
at 2 (2003).
9 See, e.g., "Rails Say Capital on Track," Traffic World, March 27, 2006, at 31 ("The nation's
biggest rail carriers will expand their capital spending 21 percent [in 2006], investing $8 billion
on rail cars, track and facilities to keep up record volume growth and improve service.").
10 In comments recently filed in Ex Parte No. 646, Simplified Standards for Rail Rate Cases,
USDOT warned that the Board's rate regulations "must avoid undercutting railroad incentives to
increase productivity, expand capacity, and improve service." See Comments of USDOT, filed
October 24, 2006 at 2.

11



and, potentially, the results in individual rate proceedings, particularly if the Board adopts its

current proposal in Ex Parte 646 to base S ARR operating and equipment expenses on URCS

system-average costs in cases under the proposed SSAC methodology,

III. WCTL'S CRITICISMS OF DCF ARE UNPERSUASIVE.

In its Reply Comments in Ex Parte 558, WCTL contended that AAR's DCF-based cost

of capital analysis "is entirely too high and devoid of rational support." WCTL Reply Comments

at 2,1' In particular, WCTL contended that "the weight assigned to equity has increased

substantially" and "the cost of equity has increased even more." Id. at 3 WCTL further

postulated that "the underlying cause" of such changes is "the dramatic increase in railroad

earnings and associated stock prices," and that this is the "complete (but entirely tacit)

explanation" for such "unacceptable" results. Id. at 4-5.

WCTL proposed that the Board respond to the short-term increase in the cost of common

equity under the DCF methodology by discarding DCF altogether, and replacing it with a version

of the CAPM approach calculated by Mr. Crowley. According to WCTL, CAPM has become

the preferred alternative to the DCF method, and "is not so utterly dependent on projections that

railroads will continue to achieve growth in revenues and stock prices that exceeds market

levels." WCTL Reply Comments at 7. In addition, Mr. Crowley asserted that the economic

literature widely supports the CAPM over the DCF approach. As set forth below, none of these

contentions withstands scrutiny. Indeed, Professor Hubbard's analysis of WCTL's presentation

11 AAR filed a brief rebuttal to WCTL's Reply Comments, noting that the fundamental change
proposed by WCTL "cannot adequately be analyzed in the context of the annual determination
being made in the proceeding," and should not be analyzed in that context in light of the ICC's
and STB's long acceptance of the DCF methodology, which came only after careful deliberation
and the agency's repeated rejection of CAPM - in large part at the behest of shippers.

12



to date led him to conclude that "I have seen nothing from the WCTL that would warrant

abandoning the DCF method in favor of using the CAPM in isolation." V.S. Hubbard at 3.

A. That the Calculation of Railroad Cost of Common Equity Capital As
Determined Under the DCF Methodology Has Increased Recently Provides
No Basis for Questioning the Continued Validity of That Methodology.

The DCF approach has, in one year (2005) out of many, produced results which represent

an apparently significant increase in the railroads' cost of common equity capital for that year.

Any claim that this, by itself, renders the DCF approach suspect is totally unprincipled and, in

effect, blames the ruler for the measurement. This claim should be rejected by the Board. As

one of the leading authorities relied upon by Mr. Crowley points out, "[s]ometimes growth is

high in the short run not because the firm is unusually profitable, but because it is recovering

from an episode of low profitability." Brealey, R., Myers, S. and Allen, F., Principles of

Corporate Finance, 8th ed. (2006) ("Brealey, et al") at 71. As the Board is well aware, that is

precisely the situation of the railroads, whose stock prices have lagged the broader market for

most of the past 25 years.

Moreover, as explained above, one of the principal reasons why the ICC adopted the cost

of capital as the benchmark for revenue adequacy in the first place was to work from along-run

perspective, so as to provide the ratemaking flexibility necessary to encourage investment in

railroad infrastructure in light of alternative opportunities available to investors in capital

markets. Changing the rule for making such determinations merely because railroad revenues,

profits and share prices have recently increased would have precisely the undesirable

consequences that led the ICC to abandon the short-term measures that had been used prior to the

ICC's implementation of the revenue adequacy provisions of the Staggers Act in 1981. As the

ICC warned, reliance on such standards would improperly deny railroads the pricing flexibility

they need to achieve long-term revenue adequacy simply because they were making progress

13



toward achieving that goal. Ex Parte 393, 3641.C.C. at 80S.12 That same concern must surely

be present here as well.

B. The Alleged "Upward Bias" in Analysts' Forecasts That Would Justify
Abandoning the DCF Methodology Is Insignificant If It Is Even Present.

The possibility of "upward bias" in analysts' earnings forecasts is a potential issue

inherent in any forward looking approach to determining the cost of capital. However, as

Professor Hubbard explains:

The primary critique of the DCF model raised by the WCTL and
its expert Mr. Crowley is that the model relies upon forecasts that
are prone to be upwardly biased. However, there is no consensus
in financial economics research as to whether such upward bias
exists. Even where found, such bias is not of economic
significance.

V.S. Hubbard at 3. Indeed, as Professor Hubbard observes, "[o]ther studies have found evidence

that analysts' forecasts may be biased downward, to allow for positive earnings 'surprises',

[footnote omitted]." Id. at 6, Such claims also disregard analysts' self-interest in maintaining

their reputations and other factors. Id. Certainly, it is difficult to believe that investment

analysts are less objective with regard to projected growth insofar as it would affect the

determinations of the Board on cost of capital matters than advocates for the parties in those

regulatory proceedings. In any case, as Professor Hubbard suggests, the issue of possible bias

can be addressed by using median growth rates, perhaps after truncating the highest and lowest

estimates.13 Id. at 7.

12 As the ICC concluded, "we would be assigning the railroads the Sisphyean task of working
toward revenue adequacy, and every time it came close robbing it of the very means it had used
to get there. We do not believe this is desirable, nor do we believe it was intended by Congress."
Id.
13 Mr. Crowley expressly acknowledges that the Board in fact uses such truncated growth rates in
its cost of capital determinations, Mr. Crowley contends that "[e]ven with the truncation, the
remaining estimates can still be considered overly optimistic" (Crowley V.S. at 6-7), but he

14



C. Reliance On the DCF Methodology Will Not Produce an Endless Upward
Spiral.

Another supposed problem identified by Mr. Crowley with the DCF methodology is that in an

era of improving railroad earnings and profitability, the investment analysts' forecasts relied

upon by that methodology will produce an endless upward spiral. That is, according to WCTL,

"simply because the railroads are making greater revenues and profits, investment analysts

expect the growth in railroad revenues and earnings to continue." WCTL Reply Comments at 4-

5. WCTL provides no support whatsoever for this assertion. Furthermore, as explained by

Professor Hubbard, if and to the extent that this poses a problem - e.g., for industries that have

relatively volatile patterns of growth - it can be solved by using multi-stage growth forecasts.

That is the approach which the FERC and other regulatory agencies have taken for a number of

years. V.S. Hubbard at 7-8.

There is a critical fallacy underlying WCTL's analysis - i.e., that there is a single DCF

methodology and a single CAPM methodology and that the Board is faced with a choice

between the two. There simply is no single DCF or CAPM methodology that must or should be

followed uncritically.

D. Mr. Crowley's Analysis of the Economic Literature on DCF and CAPM Is
Superficial, Selective and Demonstrably Biased.

Not purporting to rely on his own credentials as an economist, Mr. Crowley attempts to

find criticism of the DCF methodology and support for CAPM in various published authorities.

However, Mr, Crowley's use of those authorities is flawed and highly superficial.

First, Mr. Crowley's universe of authorities is very small in light of what the Board

characterized as "thousands of articles and treatises by members of the financial economic, and

offers no explanation of why this would be so or why this problem could not be cured by the
techniques such as those suggested by Professor Hubbard.

15



regulatory communities" (Ex Parte 558 at 6), not to mention the numerous decisions and reports

to legislative bodies of other federal and state regulatory agencies. Mr. Crowley has been highly

selective in his choice not to discuss "relevant" literature which is highly critical of CAPM, as

Professor Hubbard points out, V.S. Hubbard at 8-11.

Second, Mr. Crowley's discussion of even the few authorities he cites is so highly

selective that it must be regarded as unfairly biased. For example, he quotes Pratt, S. Cost of

Capital, Estimations and Application, 2d ed. (2000) ("Pratt"), for the proposition that "it is

theoretically impossible for the sustainable [perpetual] growth rate for a company to significantly

exceed the growth rate in the economy" and that "[ajnything over a 6-7% perpetual growth rate

should be questioned carefully." Crowley V.S. at 8 (quoting Pratt at 113). However, in another

passage from the same source, Dr. Pratt makes clear that his point is merely that short term

growth estimates should not be used in perpetuity and that "any use of these forecasts in a single-

stage DCF model must be tempered with a longer-term forecast." Id. at 6 (quoting Pratt at 113).

Similarly, Mr, Crowley quotes Brealey, et al, for the proposition that care must be taken

in applying the DCF formula "to firms having high current rates of growth. Such growth can

rarely be sustained indefinitely, but the constant-growth DCF formula assumes it can." V.S.

Crowley at 8 (quoting Brealey, et al. at 69). Putting aside for the moment whether the recent

improved financial performance of the railroad industry can fairly be characterized as

"unsustainable," Brealey et al. also note - in a passage omitted by Mr. Crowley - that where

"near-term growth is unsustainably high," the solution may be "to use a two-stage DCF formula,

where near-term dividends are forecasted and valued, and the constant-growth DCF formula is

used to forecast the value of the shares at the start of the long run." Brealey, et al. at 77.

Brealey, et al. most certainly do not suggest that the solution is to adopt a CAPM approach.
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IV. CAPM HAS NOT BECOME THE "PREFERRED ALTERNATIVE" FOR
REGULATORY PURPOSES.

In his verified statement on behalf of the AAR in Ex Parte 558, Mr. Rockey noted that

"[t]he DCF method is recognized as a valid approach to measuring the cost of equity by the

overwhelming majority of financial experts in the country, and among federal and state

regulatory agencies it is the most widely used method for determining the cost of equity." V.S.

Rockey at 8. WCTL does not dispute Mr. Rockey's observation. Rather, WCTL suggests only

that, in the years since the ICC rejected reliance on the CAPM methodology in 1987, "CAPM

has attracted a significantly broader following," and "[ijndeed, there is abundant evidence that

outside the regulatory context. 'CAPM is the dominant model for estimating the cost of equity.'"

WCTL Reply Comments at 8 (emphasis added), quoting R. Bruner, K. Eades, R. Harris, and R.

Higgins, "Best Practices in Estimating the Cost of Capital: Survey And Synthesis," Financial

Practice and Education (Spring/Summer 1998) at 15.14 Even if this statement is correct, neither

WCTL nor Mr. Crowley make any effort to explain the continued prevalent use of DCF by a

variety of regulatory agencies, including the FERC and many state commissions.15 Such

agencies' statutory responsibilities require that they be far more regularly and intensively

14 Moreover, as Professor Hubbard points out, the article cited by WCTL shows "how
reasonable alternative methods of calculating beta and the market premium — as well as
reasonable alternative choices for the risk-free rate — can lead to dramatic variation in estimates
of the cost of equity." V.S. Hubbard at 9.
15 See, e.g., Williston Basin Interstate Pipeline Co., 87 FERC f 61, 264 (1999). In that
proceeding, the FERC stated that "[t]he DCF method is the most widely used procedure relied on
by regulatory bodies in the United States for determining rate of return, and it has been the
favored methodology of this Commission for many years." The FERC also stated that
"[although no methodology is perfect, the Commission, having given consideration to the merits
of all the methodologies proffered, finds the DCF method remains the most reasonable
methodology generally, as well as for the circumstances of this case." Id. at 62,009. See, also
Florida Power & Light Co., 73 FERC If 63,018 at 61, 188-189 (1995) (initial decision),
(concluding that "risk premium analyses are suspect because o f . . . . 'participants' ability to
choose any time period to support a particular hypothesis,' and 'the lack of correlation between
past rates of return and future investor-required rates of return'").
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engaged in cost of service ratemaking issues than the Board, and their conclusions on the most

appropriate methodology for determining cost of capital should be given considerable weight.

CAPM is clearly not new to the regulatory process, as the long experience of the Board

and its predecessor with that model shows. As noted above, CAPM was used by the ICC before

the passage of the Staggers Act and, for a time, enjoyed some favorable regard at least as a

corroboration device, notwithstanding that shippers declined even to submit revenue adequacy

estimates based on the CAPM model and strenuously opposed the use of that methodology.

WCTL does not even attempt to explain how the purported "significantly broader following" that

it claims CAPM is now supposed to enjoy reflects any cure of the "serious conceptual and

technical flaws" in the methodology that shippers pointed to in the 1980s, and which ultimately

led the ICC to abandon CAPM. Nor does WCTL offer any explanation (except for its

dissatisfaction with recent results) why it is now eager to jettison DCF in favor of that model,

As Professor Hubbard explains, "[t]he CAPM is not theoretically superior to the DCF

approach, and poses a number of difficulties in its practical implementation." V.S. Hubbard at 4.

To the contrary, "[tjhere is . . . . a well established body of research in financial economics

highlighting the shortcomings of the CAPM approach to estimating the cost of capital." Id. at 8.

Indeed, shippers have for many years objected to the use of the CAPM to determine the cost of

equity capital on the grounds that the CAPM technique was "conceptually and technically

flawed." Ex Parte 436, 367 I.C.C. at 670.

V. EVEN IF THE BOARD WERE TO BE PERSUADED THAT THE DCF
METHODOLOGY SHOULD BE REPLACED RATHER THAN MODIFIED, IT
SHOULD NOT CONCLUDE THAT A CAPM APPROACH IS THE ONLY
VIABLE ALTERNATIVE AVAILABLE.

Although WCTL's witness Crowley professes familiarity with other potential alternatives

to the DCF methodology, his statement is completely devoid of any reference to, let alone
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discussion of, such alternatives. As the ANPR Order clearly reflects, there are a variety of

alternate methodologies for calculating the cost of equity capital. While AAR supports the

Board's continued use of the DCF methodology, it recognizes that there may be adjustments to

that methodology as it is currently applied by the Board that could be explored. If the Board

nonetheless decides to initiate a more widely ranging NOPR to revisit the issue of the most

appropriate methodology for determining the cost of equity capital, it should not limit its inquiry

exclusively to the DCF methodology currently used by the Board, or to Mr. Crowley's version of

implementing CAPM.

Other available methodologies include not only "risk premium methods other than

CAPM, earnings-price ratios, and the comparable earnings method" (ANPR Order at 2), but also

the Fama-French and Arbitrage Pricing Models, neither of which was recognized or in wide use

when the ICC last examined the DCF and CAPM models in any depth. The Fama-French

Model, like CAPM, is based upon a risk premium methodology. But, unlike CAPM's

consideration of a single risk factor, the Fama-French Model takes into account multiple

systematic risk factors such as excess market return, relative firm sizes, and book-to-market

ratios. The Model was developed in response to the views of Professors Fama and French -

reiterated as recently as 2004 - that "despite its seductive simplicity, the CAPM's empirical

problems probably invalidate its use in applications."16 E. Fama and K. French, "The Capital

Asset Pricing Model: Theory and Evidence," Journal of Economic Perspectives (2004) pp. 43-

44. The Arbitrage Pricing Model, while preserving the fundamental underpinnings of CAPM,

16 As noted above, the FERC has also recognized a number of difficulties with CAPM, and it
has expressly cited criticisms of it by Fama and French, including their conclusion that "tests do
not support the central prediction of the [CAPM] model, that average stock returns are positively
related to market beta." Florida Power & Light Co., 73 FERC at 61,188. (citing E. Fama and K.
French , "The Cross Section of Expected Stock Returns", Journal of Finance, June 1992.)
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also reflects multiple risk factors in a manner analogous to Fama-French, incorporating such

items as changes in the rate of inflation and the rate of real economic growth. See, e.g., R. Roll
?

and S. Ross, "An Empirical Investigation of the Arbitrage Pricing Theory," Journal of Finance

(1980) at 1073-1103.

In short, should the Board decide to issue a NOPR to examine alternatives to the DCF

methodology, it should make clear that it in no way is endorsing any particular methodology for

calculating the cost of common equity capital, and most especially that it is not inclining towards

the WCTL-sponsored version of CAPM advocated by Mr. Crowley. Rather it should afford all

interested parties notice of its inquiry or proposal and allow ample time and opportunity for

parties to submit comments and replies in order to develop a fully adequate record upon which to

base such an important decision. As the Board noted in Ex Parte 558 (at 7), the ICC "settled

upon the DCF model to derive its cost-of-equity component" only "[a]fter considerable public

discourse", and the ICC and the Board have proceeded to use it for more than 20 years. Any

determination to revise or significantly modify that model - much less to replace it with another

methodology - should only come (if at all) after a similarly full and careful "public discourse."

VI. IF THE BOARD DECIDES TO CONSIDER ALTERNATIVES TO THE DCF
METHODOLOGY, IT SHOULD ALSO CONSIDER OTHER COMPONENTS OF
ITS REVENUE ADEQUACY DETERMINATION, INCLUDING THE
APPROPRIATE VALUATION OF THE RAILROADS' ASSET BASES.

For the reasons explained above, AAR urges the Board not to discard the DCF

methodology that it has employed for decades to calculate the industry's cost of equity capital.

However, should the Board for whatever reason question the continued validity of the DCF

methodology and initiate a rulemaking to consider alternative methodologies, it must recognize

the potential impact of its ruling on annual revenue adequacy determinations. In those

circumstances AAR strongly urges the Board to look as well at the other central component of
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those revenue adequacy determinations - namely, the appropriate valuation of the railroads'

asset bases. As the Board is well aware, for some time now, rather than being in the posture of

downsizing their networks to shed excess and underutilized assets, most railroads have been

investing at very high levels in their assets as they wear out (which is occurring more rapidly as

those assets are subject to heightened use in connection with the increasing demand for rail

transportation services). Indeed, the railroad industry is investing in new assets at rates not seen

in recent times. In such an environment, basing the industry's allowable return on book values is

inappropriate and can make it more difficult to attract needed scarce capital from investors.

The Board should apply the cost of capital that it derives from whatever methodology it

may ultimately settle upon - whether the current DCF, a DCF that is modified in one or more

respects, or even an alternative methodology such as Fama-French - to a market-based valuation

of railroads' assets. This means adoption of a valuation method such as replacement cost new

less depreciation ("RCNLD") or a similar current-value method that recognizes the significant

investments that the railroads have made to their networks in recent years and must continue

making in order to satisfy the capacity and service demands facing the industry. The superiority

of a market-based assessment of a railroad's asset base in determining revenue adequacy has

long been recognized.17 Any NOPR that the Board may decide to serve in this proceeding

should expressly include a request for comments on this important issue.

17 See, e.g., RAPB Final Report on Railroad Accounting Principles (September 1987) Vol. 2, at
60 ("current market valuation is preferable to historic valuation from a theoretical viewpoint. In
revenue adequacy applications, current market value represents the value upon which
competitive returns must be earned to attract and retain capital"); Ex Parte 393 at 818 (noting
that replacement costs better mirror the "true economic costs associated with an investment" and
more accurately reflect depreciation and inflation); Ex Parte No. 483, Railroad Revenue
Adequacy -1988 Determination,, 6 I.C.C,2d 933 (July 30, 1990) at 940 (favoring the use of
acquisition costs over predecessor costs as closer approximations of current market values).
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VII. CONCLUSION

Nothing has been presented to the Board to date that provides any sound reason to

reconsider the continued use of the DCF methodology in determining the rail industry cost of

common equity capital. However, if the Board elects to go forward in this matter, it should

provide all interested parties a full and fair opportunity to submit comments and evidence

without framing the issues in any way that would prejudge their outcome.
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Verified Statement of Professor R. Glenn Hubbard

I. INTRODUCTION

A. Qualifications

1. My name is R. Glenn Hubbard. 1 am the Dean of the Graduate School of Business

of Columbia University, where I hold the Russell L. Carson Professorship in

Finance and Economics. In addition, 1 am a Professor of Economics in the

Department of Economics of the Faculty of Arts and Sciences. At the National

Bureau of Economic Research, I am a research associate in programs on corporate

finance, public economics, industrial organization, monetary economics, and

economic fluctuations and growth. I am also a visiting scholar at the American

Enterprise Institute in programs on tax policy and financial markets. Prior to

joining the Columbia faculty as Professor of Economics and Finance in 1988,1

taught in the Department of Economics at Northwestern University. I have also

served as Visiting Professor of Business Administration at Harvard Business

School, John M. Olin Visiting Professor at the University of Chicago, Visiting

Professor and Research Fellow of the Energy and Environmental Policy Center at

the John F. Kennedy School of Government and John M. Olin Fellow at the

National Bureau of Economic Research. I hold A.M. and Ph.D. degrees in

economics from Harvard University, and B.A. and B.S. degrees in economics from

the University of Central Florida, summa cum laude.

2. My professional work has centered on problems in corporate finance, public

economics, industrial organization, monetary economics, and natural resource

economics. I have authored more than 100 research articles, edited a number of

books, and authored a leading textbook on money and financial markets and a new

textbook on principles of economics. In my own work, I have used various

methodologies for calculating the cost of capital of firms and industries, including

the Discounted Cash Flow ("DCF") model, the Capital Asset Pricing Model

("CAPM") and variations of each of these models.

3. I have been an advisor or consultant to the Board of Governors of the Federal

Reserve System, Congressional Budget Office, Federal Reserve Bank of New
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York, Internal Revenue Service, International Trade Commission, National Science

Foundation, U.S. Department of Energy, and U.S. Department of the Treasury.

From 1991 to 1993,1 served as Deputy Assistant Secretary (Tax Analysis) of the

U.S. Department of the Treasury, where I was responsible for economic analysis of

tax policy, the administration's revenue estimates, and health care policy issues.

From 2001 to 2003,1 served as Chairman of the President's Council of Economic

Advisers; over that time period, I also served as Chair of the Economic Policy

Committee for the Organization for Economic Co-operation and Development

(OECD) in Paris.

4. My curriculum vitae, which is attached as Appendix A, gives more biographical

details, lists my writings, and specifies the testimony that I have given in the past

four years as an expert witness.

B. Assignment

5. 1 have been asked by the Association of American Railroads ("AAR") to comment

on "the appropriate methodology to be employed in determining the railroad

industry's estimated cost of capital to be used in future annual cost-of-capital

determinations."1 As the Board notes, "cost of capital is used in evaluating the

adequacy of railroad revenues each year," and "may also be used in other Board

proceedings, including, but not necessarily limited to, those involving the

prescription of maximum reasonable rate levels."2

II. SUMMARY OF CONCLUSIONS

6. One of the primary concerns in regulating an industry is to ensure that the

regulation does not create inefficient investment incentives. This objective is

particularly important in an industry as capital-intensive as the railroads. If the

estimated regulated cost of capital is set too low, investment will be deterred, and

both the quantity and quality of rail service provided will suffer. Adverse and

inefficient consequences may also arise if the estimated regulated cost of capital is

set too high.

' Surface Transportation Board Decision STB Ex Parte 664, "Methodology to be Employed in
Determining the Railroad Industry's Cost of Capital," September 20, 2006.

2 Id.



7. The DCF approach has been used for over two decades in ICC/STB revenue-

adequacy determinations. Other regulatory agencies, including the Federal Energy

Regulatory Commission ("FERC"), have also used the DCF approach to apparently

good effect.

8. I understand that in April 2006, in a prior proceeding, the Western Coal Traffic

League (the "WCTL") advocated that the STB switch to the CAPM to calculate the

railroad industry cost of equity capital, arguing that the DCF method produces a

cost of capital that is too high. (I have been advised that the WCTL previously

opposed the use of the CAPM in favor of the DCF.) I have seen nothing from the

WCTL that would warrant abandoning the DCF method in favor of using the

CAPM in isolation. If after careful consideration of the costs and benefits of a new

approach, the STB decides to modify the DCF approach or even to augment the

DCF approach, it could do so by using, for example, the CAPM or Fama-French

model to check its results. Implementation of any revisions to the existing

methodology would require careful study before a new approach is adopted.

9. DCF and CAPM are among the techniques most widely used by regulators. A

constant-growth DCF model may be most appropriate for industries with stable

growth rates, where current expectations of future growth should be reasonably

close to historical growth.3 However, there is nothing intrinsic to the theory

underlying DCF modeling that requires an assumption of constant growth.

Variations and refinements of the DCF can be used to tailor it to specific industries

and economic conditions. FERC, for example, uses a two-stage DCF model in the

regulation of natural gas pipelines.

10. The primary critique of the DCF model raised by the WCTL and its expert Mr.

Crowley is that the model relies upon analysts' earnings forecasts that are prone to

be upwardly biased, However, there is no consensus in financial economics

research as to whether such upward bias exists. Even where found, such bias is not

of economic significance. Moreover, while theoretically attractive, the CAPM

3 See, for example, R. Breatey, S. Myers, and F. Allen, Principles of Corporate Finance, 8lh Edition, p.
66: "Utilities are mature, stable companies which ought to offer tailor-made cases for application of
the constant-growth DCF formula" (Hereafter cited as Brealey, Myers, and Allen, 8th Edition).



approach advocated by the WCTL and Mr. Crowley has been shown to have

numerous shortcomings in its implementation, which WCTL and Mr. Crowley

ignore.

11. Both the DCF and the CAPM models require the exercise of judgment regarding

key inputs to the model. The CAPM is not theoretically superior to the DCF

approach, and poses a number of difficulties in its practical implementation.

III. ASSUMPTIONS REQUIRED BY THE DCF AND CAPM METHODS

12. Both DCF and CAPM require a number of judgments in the selection of the

particular form of the model to be used as well as the inputs. For example,

application of the DCF model requires judgment as to:

• Model type (e.g., single-stage versus multi-stage);

• Source and type of inputs (e.g.. I/B/E/S median versus average versus
consensus analyst estimates);

• Expected dividends;

• Expected growth rates and pattern of growth;

• Peer group.

13. Likewise, application of the CAPM requires judgment regarding:

• Model type (e.g., single-factor versus multi-factor);

• Risk-free rate (e.g., short-term versus long-term);

• Market risk premium (e.g., the appropriate market index, period of
measurement over which it is calculated, method of measurement
[arithmetic versus geometric mean]);

• Beta estimate (estimation period, frequency of data);

• Peer group.

14. I do not believe that the CAPM can be favored over the DCF by claiming that it is

more straightforward or more reliant on objective facts. Both models require

judgment in order to be properly applied. Neither method should produce

consistently higher or lower estimates of the cost of equity than the other.

Objective and reasonable estimates of input parameters may produce a wide range

of cost of equity estimates, as described below with respect to the CAPM.



IV. ADVANTAGES AND DISADVANTAGES OF DCF AND CAPM

A. DCF Approach

15. DCF is a forward-looking approach that is focused on investor expectations, which

determine the cost of capital. DCF has been widely used in estimating the cost of

equity capital and is a generally accepted model for valuing securities.4 It is based

on readily available data, simple to implement, and subject to straightforward

adjustments to adapt to specific circumstances.

16. Like other approaches. DCF can be subject to error. When properly applied,

however, the impact of such error on the estimated cost of equity can be minimized.

For example, in the constant-growth version of the model, if an .unrealistically high

growth rate (g) is assumed to last in perpetuity, the estimated cost of equity will be

too high. The two principal concerns, both expressed by WCTL's Mr. Crowley,

are that the analyst reports used to estimate the growth rate may be biased upward,

and that the model may improperly identify a high transitory growth rate as a high

permanent growth rate. As I will explain, these concerns can be exaggerated.

/. Use of Biased Analyst Estimates

17. Compilations of analysts' earnings and growth projections have been widely used

in applying the DCF methodology.5 For example, Pratt states:

A common approach to deriving a perpetual growth rate is
to obtain stock analysts' estimates of earnings growth rates.
The advantage of using these growth estimates is that they
are prepared by people who follow these companies on an
ongoing basis. These professional stock analysts develop a
great deal more insight on these companies than a casual
investor or valuation analyst not specializing in the industry
is likely to achieve.6

See, for example, Brealey, Myers, and Allen, 8lh Edition, p. 65; A, Kahn, The Economics of
Regulation, The MIT Press, 1988, pp. 58-60; and S. Pratt, Cost of Capital, Estimations and
Applications, 2nd Edition, Wiley and Sons, 2002, p. 112.

The Institutional Brokers' Estimate System is a service provided by I/B/E/S that assembles analysts'
estimates of future earnings for thousands of publicly traded companies. I/B/E/S data are available
through Bloomberg and Thomson First Call.

S. Pratt, Cost of Capital, Estimations and Applications, 2nd Edition, Wiley and Sons, 2002, p. 113.



18. There is conflicting evidence in research in financial economics as to the existence

of upward bias in analysts' estimates. A number of studies have reported evidence

consistent with analysts' forecasts being optimistic,7 which could result in too high

an estimate of the cost of equity under the DCF methodology. For example,

Brealey, Myers, and Allen state:

Estimates of this kind are only as good as the long-term
forecasts on which they are based. For example, several
studies have observed that security analysts are subject to
behavioral biases and their forecasts tend to be overly
optimistic. If so, such DCF estimates of the cost of equity
should be regarded as upper estimates of the true figure.

19. Other studies have found evidence that analysts' forecasts may be biased

downward, to allow for positive earnings 'surprises'.9 To the extent that there may

be upward bias, there is also evidence that such bias is not of economic

significance. In estimating bias, it is critical to consider the distribution of the

forecast errors as the mean forecast error may indicate bias when the median

forecast error does not. Kothari noted, "In most studies [suggesting the presence of

bias] the median forecast bias is quite small (e.g.. 0.01% in Lim, 1998)."'° The

incentive for sell-side analysts to issue optimistic earnings forecasts is deterred by

the fact that "a portion of their annual compensation and their reputation, and thus

human capital, are an increasing function of forecast accuracy and a decreasing

function of forecast bias."1' Another study examined the optimism of analysts who

had an investment-banking relationship with a company relative to those with no

See, for example, S.P. Kothari, "Capital Markets Research in Accounting," Journal of Accounting and
Economics 31 (2001), pp. 153-15 4.

8 Brealey, Myers, and Allen, 8* Edition, p. 67,
9 See, for example, K. Louis et at., "Analysts' Conflict of Interest and Biases in Earnings Forecasts,"

March 2003, NBER Working Paper 9544, which found "evidence that analysts manipulate forecasts
downward so that firms are positioned for positive earnings surprises at announcement dates." As
cited in Federal Reserve System [Docket No. OP-1229] Federal Reserve Bank Services Private Sector
Adjustment Factor, Notice, Federal Register Vol. 70, No. 98, May 23, 2005, p. 29517.

10 S.P. Kothari, "Capital Markets Research in Accounting," Journal of Accounting and Economics 31
(2001), p. 155. That is, the difference between median forecast earnings and actual earnings expressed
as a percentage of stock price is 0.01 percent. Kothari's reference was to a working paper by Lim. In
Lim's subsequent published article, the median forecast bias was zero. T. Lim, "Rationality and
Analysts' Forecast Bias," The Journal of Finance, vol. LVI, No. 1, February 2001.

" S.P. Kothari, "Capital Markets Research in Accounting," Journal of Accounting and Economics 31
(2001), p. 156.



relationship and found that the median forecast error for both groups was close to

zero.12

20. Abarbanell and Lehavy state that "the extensive literature that investigates whether

analysts' earnings forecasts are biased and/or inefficient has produced conflicting

evidence and no definitive answers to either question."13 They suggest that

apparent analyst bias may actually be attributable to firms' own accounting

practices. That is, the reporting choices of firms in a given quarter may "play an

important role in determining analysts' forecast errors."14 In an earlier study,

Hassell et at. (1988) found that management forecasts were related to subsequent

analysts' revisions,13 This result is consistent with management guiding analysts'

forecasts so that companies beat expectations.

21. There is little research in financial economics to suggest that upward bias in

analysts' forecasts would warrant abandoning the DCF method in favor of the

CAPM. To offset potential bias that may remain, practitioners often use the

median growth rate (or the median after eliminating the highest and lowest rate) to

produce better long-term estimates of the cost of equity.16

2. Unrealistically High Temporary Growth Rate

22. The second primary concern with the DCF approach is that the near-term growth

rate (g) from I/B/E/S may not be a perpetual, constant growth rate. In theory,

however, there is nothing in the DCF approach that precludes using multiple

growth rates. For example, a multi-stage DCF may be used, in which the current

growth rate is assumed to continue for only a limited period, followed by a period

u A. Dugar and S. Nathan, "The Effect of Investment Banking Relationships on Financial Analysts'
Earnings Forecasts and Investment Recommendations," Contemporary Accounting Research, Vol. 12,
No. 1 (Fall 1995), p. 143.

13 J. Abarbanell and R. Lehavy, "Biased Forecasts or Biased Earnings? The Role of Reported Earnings in
Explaining Apparent Bias and Over/Underreaction in Analysts' Earnings Forecasts," Journal of
Accounting and Economics 36 (2003), p. 105.

14 Id., p. 105.
15 J. Hassell et al., "Management Earnings Forecasts: Their Usefulness as a Source of Firm-Specific

Information to Security Analysts," Journal of Financial Research, Winter 1988, pp. 303-319.
16 S.P. Kothari, "Capital Markets Research in Accounting," Journal of Accounting and Economics 31

(2001), p. 158.



of "normal" growth.17 For example, since 1994, a two-stage DCF model has been

used by the Federal Energy Regulatory Commission ("FERC") in natural gas

pipeline rate cases to take into consideration both short-run and long-run growth

expectations.18 In fact, analysts rarely project "perpetual" growth rates; rather, they

forecast growth over the near/middle term, which, when combined with an

assumption of "normal" growth at the rate of overall economic growth thereafter,

provides a basis for applying a two-stage DCF model:

Analysts are rarely prepared to stick their necks out by
forecasting dividends to kingdom come, but they often
forecast growth rates over the next five years, and these
estimates may provide an indication of the expected long-
run growth path.19

B. CAPM Approach

23. The CAPM model has been used in a number of contexts, including regulation, to

estimate the cost of equity capital. It is grounded in economic theory and may

appear straightforward to implement. There is, however, a well established body of

research in financial economics highlighting the shortcomings of the CAPM

approach to estimating the cost of capital; alternative models have been proposed

by Fama-French and by Ross (Arbitrage Pricing Theory ["APT"]).20 In fact, while

calling CAPM a "theoretical tour de force," Fama and French also state that

"despite its seductive simplicity, the CAPM's empirical problems probably

invalidate its use in applications."21 They state further:

The version of the CAPM developed by Sharpe (1964) and
Lintner (1965) has never been an empirical success.. .in the
late 1970s, research begins to uncover variables like size,

17 See, for example, Brealey, Myers, and Allen, 8tfl Edition, pp. 70-71.
18 See, for example, Federal Energy Regulatory Commission, Cost-of-Service Rates Manual,

Washington, D.C., June 1999; 68 FERC H 6*1,032, Order Affirming in Part and Reversing in Part Initial
Decision, Ozark Gas Transmission System, Docket Nos. RP94-105-002 (Phase I) and RP94-105-003,
July 7,1994; and 117 FERC f 61,077, Opinion No. 486, Kern River Gas Transmission Company,
Docket RP04-274-000, Opinion and Order on Initial Decision, October 19, 2006.

19 Brealey, Myers, and Allen, 8* Edition, p. 66.
20 S. Ross, "The Arbitrage Theory of Capital Asset Pricing," Journal of Economic Theory, Vol. 13, No.

3, 1976.
21 E. Fama and K. French, "The Capital Asset Pricing Model: Theory and Evidence," Journal of

Economic Perspectives, Vol. 18, No. 3, Summer 2004, p. 44.



various price ratios and momentum that acid to the
explanation of average returns provided by beta. The
problems are serious enough to invalidate most applications
oftheCAPM,22

24. The most basic form of the CAPM includes only three components, the risk-free

rate, beta, and the market risk premium. However, there are judgments to be made

with respect to each of these, as well as with respect to what additional factors

should be included, such as a firm size component. The choice of risk-free rate is

typically between a 90-day Treasury bill yield and a long-term Treasury bond yield.

While finance theory calls for a forward-looking beta, empirical implementation of

the CAPM requires estimation of beta using historical data, and thereby requires

judgment as to the estimation period and frequency of data. The market risk

premium varies depending on the risk-free rate, the market-index used (for

example, the S&P 500, the NYSE composite, or some other index), the period over

which market returns are measured and the use of arithmetic or geometric mean

returns over that period.

25. The fact that the CAPM is highly sensitive to alternative reasonable assumptions

about the risk-free rate, beta, and the market risk premium is well-recognized. In

fact, this sensitivity was illustrated in an article by Bruner et al, that the WCTL

cited in its comments on the 2005 cost-of-capital proceeding (at p. 8). In that

article, the authors examine how reasonable alternative methods of calculating beta

and the market premium—as well as reasonable alternative choices for the risk-free

rate—can lead to dramatic variation in estimates of the cost of equity.23 Below I

reproduce this article's calculation of the cost of equity for Black & Decker, which

demonstrates how betas drawn from three reputable sources (Bloomberg, Value

Line, and S&P) can lead to cost of equity estimates that vary by 585 basis points.

E. Fama and K. French, "The Capital Asset Pricing Model: Theory and Evidence," Journal of
Economic Perspectives, Vol. 18, No. 3, Summer 2004, p. 43

" R.F. Bruner et a/., "Best Practices in Estimating the Cost of Capital: Survey and Synthesis," Financial
Practice and Education, Spring/Summer 1998, p. 24.



Estimates of Black & Decker Cost of Equity in 1995
(Adapted from Exhibit 9, Panel A of Bruner et at.)

Risk Free Rate: 5.36%, 90-Day Treasury Bill Yield
Market Risk Premium: 8.50%, Ibbotson arithmetic average since 1926

Beta
Beta Service Estimate Cost of Equity
Bloomberg 1.06 14.40%
Value Line 1.65 19.40%
S&P 1.78 20.25%

26. Of course, this table demonstrates the sensitivity of the CAPM only to alternative

calculations of beta. It thereby understates the full range of estimates that can be

produced by reasonable assumptions regarding not only beta, but also the market

premium and risk-free rate. Choice of the appropriate market risk premium has

been the subject of much debate in financial economics, as noted by the source for

the above table:

Even wider variations in market risk premiums can arise
when one changes the historical period for averaging.
Extending US stock experience back to 1802, Siegel (1992)
shows that historical market premia have changed over
time and were typically lower in the pre-1926 period.
Carleton and Lakonishok (1985) illustrate considerable
variation in historical premia using different time periods
and methods of calculation even with data since 1926."

As noted above, in choosing a risk-free rate, the key question relates to the

appropriate maturity of the Treasury bill or bond. While less significant in periods

with a flat yield curve (such as today), this choice can have substantial

consequences for the estimated cost of equity in periods where there are significant

differences between short-term and long-term interest rates. For example, just three

years ago this month, the spread between 90-day and 20-year Treasuries was 420

basis points.23

24 Id, p. 22.
25 In December 2003, the yield on the 3-month nominal constant maturity Treasury was 0.9] percent,

while the yield on the 20-year nominal constant maturity Treasury was 5.11 percent. Board of
Governors of the Federal Reserve System, Statistical Release H.15: Selected Interest Rates. Available
at http://www.federalreserve.gov/releases/h 15/data.htm.
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27. While reasonable alternative implementations of the CAPM can lead to substantial

variation in cost-of-equity estimates, research has also found that the three

parameters of the CAPM do not fully explain the tradeoff between risk and return.

The addition of other factors, such as size and book-to-market ratio, appears to

explain the risk/return tradeoff more fully than relying on beta alone.26 The CAPM

also does not capture the relationship between the risk of a given firm's stock price

and that of many other important assets apart from the overall market return (e.g.,

real estate and human capital) that also influence the required return.27

28. These shortcomings and the need to consider other methodologies have been

recognized by research in financial economics. For example:

... [the CAPM] has several unsatisfactory features, and we
will look at some alternative theories. Nobody knows
whether one of these alternative theories is eventually
going to come out on top or whether there are other, better
models of risk and return that have not yet seen the light of
day.28

... evidence on the CAPM is less convincing than scholars
once thought. But it will be hard to reject the CAPM
beyond all reasonable doubt. Since data and statistics are
unlikely to give final answers, the plausibility of the CAPM
theory will have to be weighed along with the empirical
'facts/29

29. Thus, while the CAPM is grounded in economic theory and may appear

straightforward to implement, researchers have found that it does not fully explain

the risk/return tradeoff, and that its implementation requires substantial judgment,

which can have a significant effect on the resulting cost of equity.

V. RELEVANCE OF THE DECISION BY THE FEDERAL RESERVE BOARD
TO ADOPT CAPM

30. In some circumstances, other regulatory authorities have decided to adopt the

CAPM. In evaluating these decisions, however, the STB should carefully consider

26 Brealey, Myers, and Allen, 8th Edition, pp. 194-195.
27 Brealey, Myers, and Allen, 8* Edition, p. 196.
28 Brealey, Myers, and Allen, 8th Edition, pp. 192-193.
29 Brealey, Myers, and Allen, 8th Edition, p. 197.

II



the rationale for the decision and the context within which the resulting cost of

equity is used. For example, a recent decision by the Board of Governors of the

Federal Reserve System ("FRB") changed its methodology for estimating the cost

of equity in favor of adopting a simplified version of the CAPM methodology. The

FRB's previous approach was to average estimates produced by three separate

models: DCF, CAPM, and Comparable Accounting Earnings ("CAE"). Given

significant differences in the context in which the cost of equity is used by the FRB

compared to how it is used by the STB, 1 do not believe that the FRB's decision

should have any effect on the STB's choice of methodology. I also note that much

of the commentary offered to the FRB by interested parties indicated that there is

substantial disagreement regarding implementation of the CAPM. Notwithstanding

its decision to adopt the CAPM, the FRB has acknowledged that the use of the

CAPM in the past would have led to increased volatility in cost of equity estimates

(at least partially due to fluctuations in interest rates),

31. Moreover, the FRB's decision to adopt the CAPM is not analogous to the choice

facing the STB. The FRB calculates a target return on equity as part of the private-

sector adjustment factor. That factor is used by the FRB to impute "the costs that

would have been incurred and profits that would have been earned had the Federal

Reserve Banks' priced services been provided by a private firm"30 in order to set

the fees for the "priced services"' it provides to depository institutions. Because the

cost of equity selected by the FRB does not affect its investment in the priced

services it provides, it makes sense for the FRB to focus on methods that are

"simple to understand, administer, and monitor" even if they may not be the best

available methods. The STB's decisions, on the other hand, directly influence

railroads' investment decisions, with potentially significant consequences. Thus,

the stakes (relative to the value of the regulated firm) associated with the estimation

process are fundamentally different in the case of the FRB and the STB.

Furthermore, the FRB faced another problem that may have influenced its choice of

30 Federal Reserve System, Federal Reserve Bank Services Private Sector Adjustment Factor, Notice
with request for comments, Federal Register Vol. 70, No. 98, May 23, 2005, p. 29512.

jl Federal Reserve System, Federal Reserve Bank Services Private Sector Adjustment Factor, Notice,
Federal Register Vol. 70, No. 199, October 17, 2005, p. 60346.
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the CAPM, and yet is not significant in the STB proceeding—that of identifying a

relevant peer group. In implementing the CAPM, the FRB assumes a beta of 1.0,

allowing it to avoid having to choose a peer group and calculate the historical beta

specific to that group.

VI. PUBLIC POLICY CONSIDERATIONS

32. It would be poor public policy in terms of regulator}' consistency to abandon a

method which has been used successfully for a number of years based on careful

analysis, particularly when adjustments can be made to cure perceived problems

(for example, the above cited FERC approach to adjusting DCF).

33. If the STB were to abandon DCF, it must find a clearly superior alternative. But,

even within the CAPM approach, there is no unanimous agreement on

implementation, as noted above as well as in a number of the papers cited by the

WCTL's expert, Mr. Crowley/2 Furthermore, academic researchers have put

forward several alternatives to the CAPM.

34. As noted at the outset, one of the primary concerns in regulating an industry is to

ensure efficient investment. Allowing greater ratemaking flexibility to railroads

that are found to be revenue inadequate provides incentives for investment in new

and enhanced infrastructure.

35. In the absence of compelling evidence to the contrary, I see no reason for the STB

to abandon DCF in favor of the CAPM methodology for determining the cost of

equity capital. If, after careful study, the STB decides to investigate alternatives to

its current implementation of the DCF methodology, I would recommend that it

solicit comments and proposals regarding possible further adjustments to the DCF

methodology, and perhaps utilization of one or more alternatives. These could

include models such as Fama-French, APT, or the CAPM, which might be used to

verify the long term results generated by the DCF model.

See, for example, Bruner el al., and Brealey, Myers, and Allen, 8'1' Edition.
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