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INTRODUCTION

A. Qualifications

1. This is a joint statement by Bruce E. Stangle and George Kosicki, economists at
Analysis Group, Inc., a national economic consulting firm with nearly 500

professional consultants in ten offices in North America.

2. My name is Bruce E. Stangle. | am an economist with 30 years of experience
with issues relating to antitrust, regulation, securities matters, and other areas of
economic analysis. |1 am Chairman and a co-founder of Analysis Group, Inc.
Over the course of my career, | have provided testimony on a number of topics
including antitrust, market definition, entry conditions, competitive effects,
security valuation, cost of capital, and damages. | am a member of the
American Economic Association, the Board of Trustees of Bates College, and
the Board of Directors of two separate money management firms: Wellington
Trust Company, NA, and The Marsico Investment Fund. | have a B.A. from
Bates College, and an M.S. in Management and a Ph.D. in Applied Economics
from the Sloan School of Management at Massachusetts Institute of
Technology. On behalf of the Association of American Railroads, | submitted
six written statements and testified in person on two occasions before the United
States Surface Transportation Board during its review of the methodology for
determining the railroad industry’s cost of capital.® My curriculum vita is
included with this report as Appendix A.

3. My name is George Kosicki. | am a Vice President at Analysis Group, Inc. |
have a Ph.D. in Economics from Cornell University and over 25 years of

experience in economic research and teaching. Prior to joining Analysis Group,

Surface Transportation Board, In the Matter of Methodology to be Employed in Determining the
Railroad Industry’s Cost of Capital, Ex Parte 664, and Use of a Multi-Stage Discounted Cash
Flow Model in Determining the Railroad Industry’s Cost of Capital, Ex Parte 664, Sub-No. 1. |
also submitted two written statements regarding the implementation of the multi-stage discounted
cash flow model in connection with the STB’s Railroad Cost of Capital 2008 Proceeding, Ex Parte
558, Sub-No. 12.



I was chair of the Economics Department at the College of the Holy Cross in
Worcester, Massachusetts, where | spent 15 years on the faculty. My areas of
specialization are applied microeconomics, industrial organization, competition
policy, and labor economics. As an economic consultant, 1 have worked on a
number of applied issues, including market definition, monopolization, price
discrimination, the competitive impact of mergers, the cost of capital, and
commercial damages. A more detailed description of my background and
credentials is contained in my curriculum vitae, which is included with this

report as Appendix B.

B. Assignment

4. We have been asked by Canadian Pacific Railway (CP) to comment on the
methodology to be used by the Canadian Transportation Agency (CTA) for
determining the cost of capital rate for federally regulated railways in Canada.
We were also asked to comment on the Brattle Group report “Review of

Regulatory Cost of Capital Methodologies.”

5. In commenting on the appropriate cost of capital methodology, our objective is
to propose a methodology that is (i) reasonable, in that it provides federally
regulated railways with a fair and reasonable return; (ii) transparent, in that it
relies on well-established economic theory and replicable formulas; (iii) robust,
in that it produces consistent, stable cost of capital estimates that accurately
reflect underlying economic conditions; and (iv) pragmatic, in that it is based
entirely on publicly available information. In an industry as capital-intensive as
the railroads, we believe that the provision of a fair and reasonable return to the
railroads is particularly important. 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.

Michael J. Vilbert, Bente Villadsen, and Matthew Aharonian, “Review of Regulatory Cost of
Capital Methodologies,” The Brattle Group, September 2010 (hereafter, “The Brattle Group
Report™).



SUMMARY OF CONCLUSIONS

6. The current methodology used by the CTA has produced cost of equity

estimates that are so low they are essentially no different than the cost of debt,
which is an illogical result from an economic standpoint given the additional
risks associated with equity investments. Consequently, in this report we
propose a specific alternative to the CTA’s cost of equity methodology. This
alternative is based on sound principles of economics and finance and would
result in greater incentives for railroad investment and ultimately a more

productive Canadian railroad industry.

Specifically, we believe that the CTA should rely on cost of equity estimates
from multiple models when determining the cost of equity capital for CP. In
addition, we recommend that the CTA rely on an average of the cost of equity
estimates from the capital asset pricing model (CAPM) and the multi-stage
discounted cash flow (MSDCF) model.> The CAPM and MSDCF models
should be used in a systematic way (e.g., by taking a simple average of the two
methods) to incorporate information from both frameworks and create a more
predictable and stable outcome. A more stable estimate over time is consistent
with the CTA’s regulatory objectives and is more sensible from an economic
perspective. In stable economic environments, the expected rates of return
required by providers of equity capital typically do not change substantially

from year to year.

The CTA’s current methodology for estimating the cost of equity from the
CAPM should be modified. In particular, the estimate of the market risk
premium should be based on the most complete set of historical data available,
and the risk-free rate used in the CAPM formula should be the long horizon

risk-free rate of return.

Decision No. 52-R-2004 allows the CTA to combine results from up to three models (CAPM,
DCF, and ERP). The decision states that, “cost of common equity calculations using all three
methods are assessed by the Agency and weight is given to that model or combination of models
that best reflect the state of capital markets.” More recently the CTA has relied exclusively on the
CAPM.



9. The CTA should use a longer historical period to calculate the equity market

risk premium. CTA currently uses a moving 45-year period and computes a

market risk premium over short-term (3-5 years) and long-term bonds (10+

years). The results are then averaged.” The CTA’s approach should be revised

for several reasons:

While the CTA has expressed concern that the use of a long time
series may introduce irrelevant information into the estimate of the
market risk premium, it is important to recognize that many types of
historical events tend to repeat themselves over time, and so even
events that occurred long ago may provide relevant information about

the future performance of financial markets as a whole.

Recent financial market events in the U.S. and elsewhere suggest that
risk premia incorporating information from past crises may be

informative in assessing current market conditions.

Morningstar/lIbbotson publishes an annual study titled “Canadian Risk
Premia Over Time Report” which presents a long-horizon equity risk
premium estimate for Canada using data from 1936.° The estimate of
the market risk premium through 2009 is 5.1 percent. In contrast, for
the 2010-11 crop year cost of capital determination, the CTA used the
study period 1965-2009 and computed an average market risk

premium of 2.66 percent.6

Use of the annual Morningstar/Ibbotson Canadian study would
significantly simplify the cost of equity determination for CTA and

In its Decision No. 52-R-2004, the CTA notes that: “[L]ong-term averages over periods of 30
years or more do tend to produce stable results. However, building on its earlier conclusions, the
Agency finds that a very extended time period is inappropriate because it puts emphasis equally on
recent and early historic data.”

This estimate of the market risk premium is calculated using data denominated in Canadian
dollars. Morningstar/lbbotson also publishes an estimate using data from 1939 denominated in
U.S. dollars. Through 2009, this estimate is 5.7%.

Correspondence from CTA to CP regarding File No. T6285/10-2, “2010/2011 Crop Year Cost of
Capital Rate for the Canadian Pacific Railway Company for the Transportation of Western Grain,”
April 27, 2010, Appendix A, p. 2.



result in a much more reasonable cost of equity estimate for CP. There
IS no need to make a de novo calculation of the key input to the CAPM
when a reputable financial data provider specializes in precisely this
calculation and has performed the calculation specifically for the

Canadian markets.

10. The CTA should use a risk-free rate consistent with the market risk premium

11.

12.

13.

calculation. The CTA currently uses the average of the return on short-term (3-
5 vyears) and long-term (10+ years) Canadian government bonds.
Morningstar/lbbotson calculates the market risk premium with reference to
Canadian long-term government bonds. If the CTA were to use the
Morningstar/lbbotson long-horizon market risk premium published in the
“Canadian Risk Premia Over Time Report,” then the CTA should also update its
risk-free rate to be the return on long-term Canadian government bonds used by
Morningstar/Ibbotson.’

The CTA’s MSDCF model should be based on the Morningstar/Ibbotson multi-
stage model, which allows for periods of above- or below-normal earnings
growth in the short-run, but assumes that railroads’ earnings growth cannot
exceed that of Canada’s nominal GDP in the long run. We note that this

approach maintains the railroads in qualitatively similar positions over time.

The CTA should use yields-to-maturity on long-term debt instruments as an
estimate of the cost of debt. Currently, the CTA relies on a methodology based
on coupon rates. This methodology ignores the capital appreciation or
depreciation experienced by debt holders and does not necessarily reflect a

firm’s debt costs in different economic environments.

The CTA should use market values instead of book values when determining
the equity weight in CP’s capital structure. This approach is consistent with
using market values when estimating the cost of equity with the CAPM and

MSDCF models. Further, the use of market values will eliminate the need to

In the United States, the STB uses the 20-year U.S. Treasury bond rate to be consistent with the
way in which Morningstar/lbbotson calculates the market risk premium.

5



use the “deferred taxes and investment tax credit” category currently in use by
the CTA® Deferred taxes arise from the accounting treatment of capital
investment, specifically the ability of firms to use accelerated depreciation for
tax purposes and straight line depreciation for accounting purposes. Any
economic effects resulting from the investment incentives associated with

deferred taxes will be reflected in market values.
111. BACKGROUND

A. Historical Perspective on the Cost of Equity Rates Computed for CP

14. Figure 1 below shows that the CTA’s regulated cost of equity rates for CP have
fallen significantly (by more than 50 percent) since 2001. There is no rationale
in the macroeconomy or in CP’s own business conditions that would explain
why its cost of equity should have declined by 50 percent over the past decade.
In addition, Figure 1 shows that CP’s regulated rates are unusually low when
compared with rates for Class | railroads in the U.S.° In the two most recent
years, CP’s regulated rates are more than 50 percent lower than the most recent
rate allowed by the STB. In comparing these rates, it is important to note that
the CTA reports “pre-tax” rates, whereas the STB’s methodology determines
after-tax rates. When the CTA rates are converted to an after-tax basis, as
shown in Figure 1, it is more readily apparent that the CTA’s methodology is
generating unusually low cost of equity estimates, which in turn push the cost of
capital estimates for CP to unreasonably low levels. From an economic
perspective, there is no reason to expect cost of equity rates for railroads in
Canada and the U.S. to be so different given the existence of well established

financial markets linking the two countries’ economies.

This portion of the capital structure is currently assigned a cost of 0%.

o One reason for the difference is that the CTA only relies on the CAPM whereas the STB’s current
cost of equity methodology averages estimates from the CAPM and the Morningstar/Ibbotson
MSDCF model. Ignoring this difference in methodology, STB’s CAPM estimates are still higher
than CTA’s in every year since 2003-04.



15. Furthermore, the CTA’s recent after-tax cost of equity estimates are now so low
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that they are basically equal to the cost of debt. This result is nonsensical from
an economic perspective given that the providers of equity capital generally
bear significantly more risk than providers of debt capital. The result also
demonstrates that the methodology used by the CTA to estimate CP’s cost of
equity capital is at odds with realities of the market for investment capital. This
situation reduces the incentives for Canadian railroads to invest in new plant

and equipment.

Figure 1
Comparison of After-Tax Cost of Equity Rates
Canadian Transportation Agency and Surface Transportation Board
Crop Years 2000/01 - 2010/11
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Notes and Sources:

CP data: The 2010-11 figure is from the April 27, 2010 letter from CTA to CP; figures for other crop years equal pre-tax figure x (1 —0.3187), where 0.3187 is the tax rate used in the
2009-10 CTA determination. U.S. data: The 2009 figure is from the AAR submission in 2009 Cost of Capital proceeding, Ex Parte No. 558 (Sub-No. 13), May 17, 2010. The 2008
figure is from the STB decision in Ex Parte No. 558 (Sub-No. 12), September 24, 2009. The 2000-2007 figures are from Exhibit 1 to Stangle Reply Verified Statement, STB Ex Parte
No. 558 (Sub-No. 12), June 19, 2009. Canadian data for crop year 2000-2001 and U.S. data for calendar year 2010 were not available. Canadian data for crop year 2001-2002 are lined
up with U.S. data for calendar year 2001.

B. Impact of Unreasonably Low Cost of Capital Rates on CP

16. Inadequate cost of capital rates may adversely affect CP’s operations and

investment plans. One way in which the cost of capital rate affects CP is
through its maximum grain revenue entitlement (or “revenue cap”). Currently,
the regulated cost of capital is a component of the volume-related composite
price index (VRCPI), which is a component in the CTA’s annual calculation of

7



17.

18.

CP’s revenue cap.” If the cost of capital estimate is set below an appropriate
level, the revenue cap likewise will be too low. For CP, as well as other
railroads, substantial net investment is needed to stay competitive with other
forms of shipping. A consequence of the inadequate revenues caused by
inadequate regulated cost of capital rates includes underinvestment in
productive assets.

Economically inefficient outcomes may also occur in final offer arbitrations
with CP’s major customers. If the regulated cost of capital is too low, the
underlying costs of the rail assets used to provide the service at issue will be
underestimated.  If these costs are underestimated, the arbitrator may
disproportionately accept the shipper’s final offer in rate disputes, resulting in
insufficient revenues to CP and, eventually, insufficient net investment in

productive assets.

Several other aspects of CP’s operations and investment plans may be adversely
affected to varying degrees by an unusually low regulated cost of capital. These
include: interswitching rates, determination of railway (hosting) rates for
passenger service providers, apportionment of cost for construction and
maintenance of railway crossings, establishment of competitive line rates/joint

tariffs, rates for running rights, and remedies for incidental service disputes.**

IV. THE COST OF EQUITY

19.

The cost of equity is the return required by investors for bearing the risk
associated with owning a firm’s equity capital.'® It is important to note that,
while the cost of equity is an important theoretical concept in financial
economics, there is no single measure that is always considered to be best.

Market participants must estimate the cost of equity using models such as the

10

11

12

See CTA “Backgrounder: Revenue Caps and Costs,” and “Questions and Answers on the Railway
Revenue Cap,” available at http://www.otc-cta.gc.ca/.

QGI Consulting, “Description of Canada’s Rail Based Freight Logistics System,” November
2009, pp. 63-68.

Shannon P. Pratt (2002), Cost of Capital: Estimation and Applications, 2" ed., Wiley, p. 4.

8



Capital Asset Pricing Model (CAPM) and the Multi-Stage Discounted Cash
Flow model (MSDCF). Ideally, it would be best to use a single model that
outperforms all others in every situation. Unfortunately, such a scenario is
unrealistic. In reality, cost of equity models each have positive and negative
attributes that must be considered before relying on their results. A widely
accepted method for increasing the reliability of results generated from these
models is to combine individual estimates from multiple models into a single

cost of equity estimate.*®

A. The Capital Asset Pricing Model

20. The CAPM is based on the idea that investors expect returns that are

commensurate with the amount of non-diversifiable risk they expect to bear in
holding a given asset. Investors achieve these expected returns by selling assets
that they perceive to be overvalued and buying assets that they perceive to be
undervalued until asset prices are such that investors can expect to earn
relatively high returns for buying risky assets and low returns for buying

riskless assets. ** Mathematically, this relationship can be expressed as follows:

E[rcp] = e+ Bep X E[TMarker — ] (Equation 1)

where E[rcp] is the return investors expect for investing in CP’s equity (the cost
of equity for CP), r¢ is the risk-free rate of return, Bcp IS a parameter that
measures the sensitivity of CP’s stock returns to market returns, and
E[rpmarket — I'r] denotes the market risk premium. The expectation operator

“E” indicates that the cost of equity and market risk premium in the CAPM

13

14

The Brattle Group Report, pp. 3 and 5.

Richard A. Brealey, Stewart C. Myers, and Franklin Allen (2006), Principles of Corporate
Finance, 8" ed., McGraw-Hill Irwin, pp. 188-191.

9



21.

22.

23.

reflect investor expectations. Appendix C contains a detailed summary of the
data sources and methodology used in this report to implement the CAPM.*

The CTA currently relies on the CAPM when determining CP’s cost of equity.
In light of the specific methodology currently in use by the CTA, there are two
inputs that merit discussion: the market risk premium and the risk-free rate of

return.
i.  Market Risk Premium

The CTA currently estimates the market risk premium by averaging the
difference between the annual return of the Toronto Stock Exchange Index and
the contemporaneous total return on Canadian Government bonds over a 45-
year historical period.*® This approach suffers from two major shortcomings:
(i) it does not rely on all of the available data (which go back to 1936); and (ii)
the risk-free rate of return used in the calculation of the market risk premium is

measured using total returns, as opposed to income returns.

The rationale for basing the market risk premium on a long time series of
historical data is well established. Conceptually, the market risk premium is the
excess return over the risk-free rate that investors demand for holding a well-
diversified portfolio of investments. Because the return on even a well-
diversified portfolio can be extremely volatile in the short-run, a large number
of observations are required to obtain a reasonably precise and stable estimate

of the market risk premium.’

15

16

17

While we rely exclusively on Canadian data in constructing our proposed cost of capital estimates,
we note that CP competes for capital in international capital markets, as evidenced by the fact that
CP’s stock is traded on both the Toronto and New York Stock Exchanges. Consequently, it would
be reasonable for the CTA to incorporate data from U.S. capital markets when estimating CP’s
cost of capital.

Specifically, the CTA estimates the market risk premium using two risk-free rates, the yield on 1-3
year Canadian Government bonds and the yield on 10+ year Canadian Government bonds. See
The Brattle Group Report, p. 71.

See Tim Koller, Marc Goedhart, and David Wessels (2005), Valuation: Measuring and Managing
the Value of Companies, 4" ed., McKinsey & Company, p. 298, which advocates using “the
longest period possible,” and Stocks, Bonds, Bills and Inflation, Market Results for 1926-2009,
2010 Yearbook, Valuation Edition, Morningstar, Inc., p. 59, which notes that, “When calculated
using a long data series, the historical equity risk premium is relatively stable.”

10



24.

25.

While a large number of observations is a necessary condition for a good
estimate of the market risk premium, it is not a sufficient condition. It is also
important to recognize that many types of historical events tend to repeat
themselves over time, and so even events that occurred long ago may tell us
something about the future performance of financial markets as a whole.
Morningstar/Ibbotson explains the rationale for basing the market risk premium
on a very long time series of historical data as follows:
The 84-year period starting with 1926 is representative of what can
happen: it includes high and low returns, volatile and quiet markets,
war and peace, inflation and deflation, and prosperity and
depression.  Restricting attention to a shorter historical period
underestimates the amount of change that could occur in a long
future period. Finally, because historical event-types (not specific
events) tend to repeat themselves, long-run capital market return
studies can reveal a great deal about the future. Investors probably

expect “unusual” events to occur from time to time, and their return
expectations reflect this.'®

Figure 2 below shows the annual return of the Canadian stock index over the
period 1936-2008, as well as the timing of recessionary periods in the United
States. Figure 2 shows that the CTA’s current practice of focusing on a 45-year
period when calculating the market risk premium excludes several periods when
the Canadian equity market generated unusually low or high returns, which
were usually periods associated with the beginning or end of recessionary
periods. By excluding these periods of unusually high or low equity returns
from the estimation of the market risk premium, the CTA’s methodology

understates the non-diversifiable risk faced by equity investors.

18

Stocks, Bonds, Bills and Inflation, Market Results for 1926-2009, 2010 Yearbook, Valuation
Edition, Morningstar, Inc., p. 59.

11



Figure 2
Recessions in the United States and Canadian Stock Index Returns
1936 - 2008
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Notesand Sources: Gray shaded areasrepresent yearsin which a recession occurred asreported by the National Bureau of Economic Research. Recession dates
are from "Business Cycle Expansionsand Contractions,” National Bureau of Economic Research, http://www.nber.org/cycles/cyclesmain.html; Canadian Stock
index returns are from the "Report on Canadian Economic Statistics, 1924-2008," Canadian Institute of Actuaries, June 2009.

26. In a recent review of the research on the equity risk premium, Rajnish Mehra
and Nobel laureate Edward C. Prescott described the period from 1926 to the
present as “the ‘Golden Age’ with regard to accurate financial data.”®

Consequently there is no valid reason to limit the data series to more recent

periods out of concern about data reliability. In contrast, the 45-year time

period currently used by the CTA is an arbitrary period that discards relevant

information available to investors in forming their expectations.

27. Further, Morningstar/lbbotson provides an estimate of the Canadian long-

horizon market risk premium that uses Toronto Stock Exchange and Canadian

1 Rajnish Mehra and Edward C. Prescott (2008), “The Equity Premium: ABCs,” in Chapter 1 of
Handbook of the Equity Risk Premium, Elsevier.

12



government bond income return data beginning in 1936.* The underlying data
are provided to Morningstar in part by the Canadian Institute of Actuaries
(CIA), a source that is currently used by the CTA. The Morningstar/Ibbotson
report is publicly available and eliminates the need for the CTA to continually
update the necessary data and estimate its own version of the market risk

premium.?

28. An additional benefit of relying on the Morningstar/Ibbotson report is that in

calculating the market risk premium, Morningstar/Ibbotson uses bond income
return data (as opposed to bond total return data). In general, a portion of the
historical long term total return is attributable to coupon payments (the “income
return”) and another portion is attributable to changes in the price of the bond
(which rises and falls throughout the bond’s life in response to general
economic conditions). Morningstar/lIbbotson uses bond income return data
because only that portion of the return associated with the coupon payments can
be considered truly risk-free.?> This distinction is important when bond prices
change significantly. For example, Morningstar/Ibbotson reports that the total
return on a long-term U.S. government bond in 1971 was 13.23 percent. Of this
return, roughly half (6.32 percent) was attributable to the coupon payments and

20

21

22

See Morningstar (2010), “Canadian Risk Premia Over Time Report 2010.” The lead author of
The Brattle Group Report, Dr. Michael J. Vilbert, has used this source in publicly available cost of
capital testimony before the Ontario Energy Board and Régie De L’Energie. See, for example,
“Written Evidence of Michael J. Vilbert for Union Gas Limited,” EB-2005-0520, January 2006,
Workpaper #1 to Table No. MJV-9; and “Written Evidence of Michael J. Vilbert for Gaz Métro
Limited Partnership,” Régie De L’Energie, R-3690-2009, May 4, 2009.

The 2010 version of the Morningstar/Ibbotson “Canadian Risk Premia Over Time Report” is
publicly available for a cost of US$219. Morningstar/Ibbotson is a leading provider of investment
research and financial markets data to market participants worldwide. Ibbotson Associates was
established in 1977 by Roger Ibbotson, and the company became a subsidiary of Morningstar, Inc.
in 2006. For its annual railroad cost of capital proceeding, the Surface Transportation Board in the
U.S. uses the long-horizon equity risk premium reported by Morningstar/Ibbotson in its annual
Stocks, Bonds, Bills and Inflation Yearbook. For the 2009 proceeding, the STB used the
Morningstar/Ibbotson estimate of 6.67%. See Stocks, Bonds, Bills and Inflation, Market Results
for 1926-2009, 2010 Yearbook, Valuation Edition, Morningstar, Inc., p. 54, and Railroad Cost of
Capital -2009, STB Ex Parte 558 (Sub-No. 13), September 30, 2010.

Stocks, Bonds, Bills and Inflation, Market Results for 1926-2009, 2010 Yearbook, Valuation
Edition, Morningstar, Inc., pp. 55-56.

13



29.

30.

roughly half (6.61 percent) was attributable to changes in the price of the
bond.?

ii.  Time Horizon of the Risk-Free Rate

The risk-free rate used in the CAPM formula should have the same time horizon
as the risk-free rate that is used in calculating the market risk premium.?* In
general, medium to long-term risk-free rates (10 years or more) are appropriate
for the railroad industry because such durations are consistent with the railroad
industry’s long-term investment horizon.”® Because the Morningstar/lbbotson
estimate of the Canadian market risk premium is measured relative to a long
horizon risk-free rate, using the Morningstar/Ibbotson estimate of the market
risk premium resolves any uncertainty over the appropriate risk-free rate to use
in the CAPM formula.

Exhibit 1 shows the impact that the proposed modifications discussed above
have on the CAPM cost of equity for CP. Over the period 2005-2010, the
CAPM cost of equity estimates using this recommended methodology range
from a low of 7.85 percent (in 2009) to a high of 10.29 percent (in 2005). The
results from this recommended approach confirm that the CTA’s current
methodology produces estimates of the cost of equity that are far too low.?

B. The Multi-Stage Discounted Cash Flow Model

31.

The cost of equity in the discounted cash flow model is the discount rate that

equates a firm’s market value to the present value of the stream of future cash

23

24

25

26

Stocks, Bonds, Bills and Inflation, Market Results for 1926-2006, 2007 Yearbook, Classic Edition,
Morningstar, Inc., pp. 239-243.

The Brattle Group Report, pp. 22-23.

Canadian Pacific Railway, Annual Report 2009, p. 2. (“In our industry, our investments can have
a 10, 20, or 30 year horizon and we must balance near-term pressures with a long-term horizon.”)
In addition, see The Brattle Group Report, p. 23, which states: “Another reason given for using a

long rate to estimate cost of equity is that equity can be viewed as a long-term claim on the firm‘s
assets, and therefore the relevant “alternative risk free investment’ is a long bond.”

The CTA pre-tax estimates have been converted to after-tax estimates using a tax rate of 31.87%,
which was the tax rate used in the 2009-10 CTA cost of capital determination.

14



32.

33.

34.

flows that accrue to equity investors. The discounted cash flow model assumes
that investors will ultimately benefit from higher regular dividends, special
dividends, stock buybacks, or stock price appreciation.”” The CTA does not
currently rely on a discounted cash flow methodology when calculating the cost
of equity for CP. In light of this fact, a detailed description of the methodology
is provided in the paragraphs that follow.

The specific financial formula used to implement the MSDCF model of the cost
of equity proposed here is based on that presented in the Morningstar/Ibbotson
Cost of Capital Yearbook. Shannon Pratt’s widely cited textbook on the cost of
capital describes the Cost of Capital Yearbook as “a comprehensive source of
industry-level financial data” that presents “[c]ost of equity, cost of capital,
capital structure ratios, growth rates, industry multiples, and other useful
financial data” on over 300 industries.”® The formula is shown in Appendix D
to this report and is consistent with the formula contained in the Surface
Transportation Board’s January 28, 2009 decision in STB Ex Parte No. 664
(Sub-No. 1).

The financial inputs to the MSDCF model are cash flows, the expected growth
of earnings, the stock market value for CP and the expected growth of earnings
for Canadian National Railway (CN).* The methodology for collecting the

financial inputs is described below.
i.  Cash Flows

The MSDCF model defines cash flows (CF) as income before extraordinary
items (IBEI) minus capital expenditures (CAPEX) plus depreciation (DEP) plus
deferred taxes (DT). That is,

CF = IBEI - CAPEX + DEP + DT (Equation 2)

27

28

29

See, generally, Shannon P. Pratt (2002), Cost of Capital: Estimation and Applications, 2™ ed.,
Wiley, p. 112.

Shannon P. Pratt (2002), Cost of Capital: Estimation and Applications, 2™ ed., Wiley, p. 128.

For the purposes of this MSDCF model, which requires an assessment of industry-wide expected
growth rates, these two railroads are assumed to constitute the entirety of the Canadian railroad
industry.
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35. IBEI is computed by deducting extraordinary items from net income. These
financial data are then averaged over five years using the procedure described
below. This averaging process requires the collection of sales revenue for each

year of the relevant period.

36. For example, constructing the five-year average cash flow measure as of the end
of 2009 requires the collection of data on five financial measures for each
railroad for the fiscal years 2005 through 2009. These measures are:

e Net income before extraordinary items
e Capital expenditures

e Depreciation

e Deferred taxes

e Sales revenue

37. After these financial data are collected, they are combined into an average cash
flow measure using the procedure illustrated in Table 1 below, which shows as
an example the average cash flow calculation for CP at the end of calendar year
2009.

Table 1
Average Cash Flow Calculation for Canadian Pacific Railway

As of December 31, 2009
(in CAD Millions)

2005 2006 2007 2008 2009 Total

[A] Net Income Before Extraordinary
Items

©

528 $ 628 $ 673 $ 632 $ 460 $ 2920
[B] Capital Expenditures $ (884) $ (7949 $ (893 $ (892 $ (722) $ (4,186)
[C] Depreciation, Amortization and

Accretion Charges $ 465 $ 481 $ 484 $ 501 $ 498 $ 2429
[D] Deferred Taxes $ 258 % 7B $ 39 $ 161 $ 153 $ 686
[E] Cash Flow to Equity (CF) $ 367 $ 30 $ 302 $ 401 $ 390 $ 1849
[F] Sales $ 4266 $ 4427 $ 4555 $ 4815 $ 4175 $ 22,239
[G] Ratio of CF to Sales [$1,849/$22,239] =  0.08316
[H] Average Cash Flow - December 31, 2009 [.08316 x$4,175] = $ 347

Source:
Canadian Pacific Railway, Form 40-F for years 2001, 2003- 2009.
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38. The average cash flow shown in Table 1 is calculated by dividing the total cash

39.

40.

flow over the 2005-2009 period ($1,849 million; row E) by the total sales over
the period ($22,239 million; row F) to obtain an average cash flow to sales ratio
(0.08316; row G). This cash flow to sales ratio is then multiplied by sales
revenue in 2009 ($4,175 million; row F) to obtain the 2009 average cash flow
($347 million; row H) that is used as the starting point of the MSDCF model
(CFo in Appendix D).*

The financial data shown in Table 1 are reported on the consolidated financial
statements contained in CP’s annual Form 40-F filings with the Securities and
Exchange Commission. CP typically files its 40-F form within three months
after the end of the fiscal year, which is December 31. Capital expenditures,
depreciation, and deferred taxes were collected from the statement of cash
flows, while net income and sales revenue were collected from the income
statement. Extraordinary items (if any) are reported, net of tax effects, as line

items on the income statement. !
ii.  Earnings Growth Rates

The first stage of the Morningstar/Ibbotson MSDCF model applies to a period
that extends from one to five years in the future (the current year is considered
to be year 0). In each year of the first stage, CP’s annual earnings growth rate is
assumed to be the average value of the “long term” (three- to five-year) earnings
growth estimates made by railroad industry investment analysts during January,
February, and March of each calendar year (which coincides with the release of
the year-end financial statements). These analyst estimates are collected by the
Institutional Brokers’ Estimate System (I/B/E/S) and distributed by Thomson

30

31

This method of calculating average cash flows is consistent with the Morningstar/lbbotson
MSDCF model. See Cost of Capital Yearbook, 2010, Morningstar, Inc., p. 24.

According to a recognized accounting textbook (Stickney et al.), extraordinary items are
characterized by their “unusual nature” and “infrequency of occurrence.” Extraordinary items
generally fall into one or more of the following categories: (1) extraordinary gains or losses; (2)
gains or losses from discontinued operations; and (3) cumulative effects of accounting changes.
See Clyde P. Stickney, et al. (2010), Financial Accounting: An Introduction to Concepts, Methods,
and Uses, 13" ed., South-Western, pp. 686-692.
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Financial through its Thomson ONE Investment Management service.*> Table
2 shows the average earnings growth rate estimates for CP and CN during the
period 2005-2010.

Table 2

I/B/E/S Average Long Term Growth Rates Estimates
January, February, and March of Each Calender Year

2005-2010
Year CP Growth Rate CN Growth Rate
2005 (Crop Year 2005 - 2006) 12.00% 11.50%
2006 (Crop Year 2006 - 2007) 12.55% 13.75%
2007 (Crop Year 2007 - 2008) 12.00% 11.00%
2008 (Crop Year 2008 - 2009) 12.08% 11.00%
2009 (Crop Year 2009 - 2010) 10.00% 11.00%
2010 (Crop Year 2010 - 2011) 11.25% 10.75%

Notes and Sources:
[1] Growth rates are from Thompson Financial.
[2] February 2006 growth rate for CN of 29.3% was excluded as an outlier.

41. Research in financial economics has examined whether the actual earnings

growth of firms is consistent with forecasts of earnings growth by investment
analysts over the same period. Financial theory suggests possible explanations
for both an upward and downward bias in analyst growth estimates, and
empirical research has yielded mixed results.®* Table 3 below compares CP’s

actual earnings growth to investment analyst growth estimates. The comparison

32

33

The analyst estimates used in the first stage of the model are referred to by Thomson Financial as
the “Long Term Growth Forecasts.” The Thomson Financial Glossary describes the estimates as
follows: “[w]hile different analysts apply different methodologies, the Long Term Growth
Forecast generally represents an expected annual increase in operating earnings over the
company’s next full business cycle. In general, these forecasts refer to a period of between three
to five years.” See Thomson Financial Glossary 2004: A Guide to Understanding Thomson
Financial Terms and Conventions for the First Call and I/B/E/S Estimates Databases, p. 23.
Thomson Financial also distributes I/B/E/S average growth rate estimates on a historical basis
through its Thomson ONE Banker service.

S.P. Kothari reviews major empirical research on optimism and bias in analyst forecasts, see S.P.
Kothari (2001), “Capital Markets Research in Accounting,” Journal of Accounting and Economics
31, pp. 105- 231. See also Jeffery Abarbanell and Reuven Lehavy (2003), “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,
pp. 105-146.
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shows that investment analysts who track CP have not been overly optimistic
regarding CP’s earnings growth over time. Table 3 shows that analyst estimates
underestimated CP’s earnings growth in two of the four periods examined, and
overestimated earnings growth in the other two periods. Note that analysts
overestimated CP’s growth in 2009, which was a year characterized by unusual
economic activity that could not have been anticipated several years earlier
when the analysts generated their growth estimates. The results in Table 3
indicate that reasonable and reliable earnings growth estimates for CP are
available as inputs to the MSDCF model.
Table 3

Average Cash Flow Calculation for Canadian Pacific Railway
Comparison to Canadian Pacific Railway Actual EPS Growth

2006-2009
5-Year EPS Compound
Year ! Annual Growth Rate 2 Analyst Forecast el
2006 16.6% 10.6%
2007 14.4% 10.2%
2008 9.9% 10.3%
2009 7.2% 12.0%

Notes and Sources:
Data are from Thomson Financial.

[1] 2005 is not included because the first long term EPS growth estimate for Canadian
Pacific is available from Thomson Financial as of December 2001, and the comparison
presented here requires estimates as of March.

[2] EPS data used in the calculation are from December 31 of each year. 5-Year EPS

compound annual growth rate is calculated using: [EPSn / EPSn-s]ll5 - 1. Forexample,

the value for 2006 is calculated as follows: [EPS2006 / EPSzom]l/5 -1

[3] EPS growth for each year is compared to the average of analyst long term growth EPS
estimates made as of March 31, 4 years prior. For example, the actual 5-Year EPS
growth rate as of December 31, 2006 is compared to the average long term EPS
growth forecast made by investment analysts as of March 31, 2002.

42. The second stage of the MSDCF model applies to a period that extends from six

to ten years in the future. During this stage, cash flows are assumed to grow at
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43.

44,

the average of the investment analysts long term growth forecasts for the
railroad industry, comprised of CP and CN.** For a given crop year, the second
stage growth rate is calculated by taking the average of the relevant CP and CN
growth rates shown in Table 2. For example, in 2010, the average growth
estimate for CP was 11.25 percent, while the average growth rate estimate for
CN was 10.75 percent.®*® Therefore, the second stage industry average growth
rate for the 2010 MSDCF model is 11.00 percent.

The third stage of the MSDCF model begins 11 years in the future and
continues in perpetuity. Starting in year 11, CP’s growth rate is assumed to
equal the long-run nominal growth rate of the Canadian economy. The long-run
nominal growth rate used in the MSDCF estimate of the 2010 cost of equity is
5.74 percent, which is the sum of average historical real gross domestic product
growth from 1961 to the present (3.23 percent) and the long-run inflation rate
(2.51 percent).*

The third stage growth rate is applied to a cash flow value that is based on two
additional assumptions about the long run: (i) depreciation equals capital
expenditures (i.e., zero net investment); and (ii) all tax expense is treated as a
cash outflow (i.e., changes in deferred taxes are zero). That is, cash flow in the
third stage of the model is based only on income before extraordinary items
(IBEI), whereas in stages 1 and 2 it is based on the expression in Equation 2
above. The initial value of IBEI (denoted as IBEl, in Appendix D) is

determined through the same averaging process that is illustrated in Table 1 for

34

35

36

This stage two growth rate is consistent with the Morningstar/Ibbotson MSDCF model. See Cost
of Capital Yearbook, 2010, Morningstar, Inc., p. 24 (“g, = Industry average of earnings growth
rates”).

Canadian National growth rate data are also collected by I/B/E/S and subsequently distributed by
Thomson Financial through its Thomson ONE Investment Management service.

The long-run inflation rate is measured by the difference between the yields of long horizon
Canadian government marketable bonds and long horizon real return bonds in March of 2010.
Data for historical GDP growth and long-run bond yields are from the World Bank and the Bank
of Canada, respectively.
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45.

46.

47.

cash flows.®” The third stage cash flow assumes CP has reached a steady state
of operation.

iii.  Observed Market Value of Equity

The final input to the MSDCF model is the stock market value of CP’s equity
(MV, in Appendix D). Consistent with the practice of using stock market
values that reflect the release of year-end financial statements, these data reflect
the average month-end market values during the first quarter of each calendar

year.*®

Equation Al of Appendix D gives the mathematical formula that is used to
generate the MSDCF cost of equity estimates. The left side of this equation is
the market value of CP in year 0. The right side of the equation is the
discounted value of the cash flows from the three stages of the firm’s expected
future growth. The numerator of the final term in Equation Al [specifically,
IBEIl1o(1+93)/(r-g3)] is often referred to as the terminal value of the model
because it represents the value in year 10 of the perpetual stream of cash flows
that begins in year 11. Equation Al in Appendix D is solved for the cost of
equity (r) using a relatively simple but powerful numerical tool, Microsoft

Excel’s Solver function.*

Applying the methods described above, Exhibit 2 shows the MSDCF estimates
for CP’s cost of equity during the period 2005-2010. The estimates range from
12.86 percent (in 2008) to 16.61 percent (in 2009) during the period 2005-2010.
The results from this approach are well above those generated by the CTA’s
CAPM approach.

37

38

39

For 2010, the value of IBEl, is calculated as follows: ($2,920 million/$22,239 million) x $4,175
million = 0.1313 x $4,175 million = $548 million.

See, for example, Cost of Capital Yearbook, 2010, Morningstar, Inc., p. 1. (“By the end of March,
many companies have reported their previous year’s financial results.”) Market value data are
collected from Thomson Financial.

A commonly used Excel user’s manual describes the Solver function as follows: “Solver is an
Excel add-in that goes several steps further than goal seeking. It uses the same basic trial-and-
error approach (known to scientific types as an iterative approach), but it’s dramatically more
intelligent than goal seeking.” See Matthew MacDonald, Excel 2007: The Missing Manual,
O’Reilly Media, p. 583.
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C. Average of the CAPM and MSDCF Cost of Equity Estimates

48.

49.

50.

ol.

In theory, there is no way to predict which model (CAPM or MSDCF) will
produce a higher or lower COE estimate in a given year. Were the CTA to use
both the CAPM and MSDCF models to determine CP’s cost of equity, it would
be sensible to start the process by giving the estimates from each model equal

weight.

Consistently averaging the cost of equity estimates from both models produces a
final estimate that is more stable than estimates from either model alone for two
reasons. First, in a statistical sense, the average estimate is less variable over
time than estimates from the individual models. Second, consistent application
of a reasonable cost of equity methodology will provide increased predictability
and reduce uncertainty in the investment environment. In contrast, the CTA’s
current methodology has resulted in a 50 percent decline in the regulated cost of
equity rate over the past decade (see, again, Figure 1). Such volatility
discourages investment in long-run assets. Increased transparency in the CTA’s
methodology is another benefit of using a simple average of the estimates each

year.

Exhibit 3 shows that over the period 2005-2010, the average of the MSDCF and
CAPM estimates ranges from 10.77 percent (in 2007) to 12.31 percent (in
2005). Exhibit 4 provides a graphical analysis comparing the MSDCF and
CAPM estimates over time with the average estimates. The average estimates

produce a stable pattern for CP cost of equity over time.

A common statistical measure of dispersion — the coefficient of variation —
confirms that taking the average creates a more stable estimate of CP’s cost of
equity.” Exhibit 5 shows that over the period 2005-2010 the coefficient of
variation of the CAPM estimates is 0.091 and the coefficient of variation of the

40

The coefficient of variation is equal to the standard deviation of a variable divided by its mean.
See, for example, Ajit C. Tamhane and Dorothy D. Dunlop (2000), Statistics and Data Analysis:
From Elementary to Intermediate, Prentice Hall, p. 116. It is important to adjust the variability by
the mean in this way to account for differences in the average magnitudes of variables. Note that
the coefficient of variation is independent of the unit of measurement.
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MSDCF model estimates is 0.099. The average of the two estimates has a
coefficient of variation of only 0.057 over this period. Thus, if the CTA were to
adopt the combined methodology demonstrated above it would produce a more
stable estimate of CP’s cost of equity than if it were to rely on the CAPM
methodology alone.

V. THE COST OF DEBT

52.

53.

The cost of debt represents the return that compensates creditors for bearing the
credit risk of the firm (i.e., the probability that the firm will fail to adhere to the
terms of an agreement to repay its debts).** We recommend that the CTA
compute CP’s cost of debt by combining three pieces of information: (i) the
weighted average time to maturity of CP’s debt instruments; (ii) CP’s debt
rating; and (iii) the yield to maturity of an index of Canadian bonds with the
same time to maturity and debt rating as CP. Exhibit 6 summarizes the results

of this proposed approach.

For any given year, the cost of debt shown in Exhibit 6 is computed by first
identifying the outstanding balance and time to maturity of each of CP’s
outstanding debt instruments as of December 31. Next, a weighted average
time to maturity for CP’s debt is calculated using each instrument’s outstanding
balance as the weight.** Exhibit 6 shows that CP’s weighted average time to
maturity ranged from 12.0 to 14.4 years over the period 2005-2010. Finally, the
yield to maturity for an index of Canadian bonds is obtained from Bloomberg.*?
The average yield of 10- and 15-year maturity BBB-rated corporate bonds is
used to be consistent with the debt rating and weighted average time to maturity

41

42

43

Shannon P. Pratt (2002), Cost of Capital: Estimation and Applications, 2™ ed., Wiley, p. 4.

Reported book values of debt are used in the weighted average time to maturity calculation
because market values are not available for some of the debt instruments.

Average yields are computed from the values reported in Bloomberg’s “Fair Value Curve” for 10-
and 15-year BBB-rated Canadian corporate bonds. The cost of debt represents the average month-
end yield to maturity for the first quarter of each year.
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of CP’s debt instruments.** Exhibit 6 shows that CP’s cost of debt ranged from
5.44 percent (in 2007) to 7.71 percent (in 2009). These estimates represent the
cost of replacing CP’s portfolio of debt instruments in each year. The cost of
debt estimates shown in Exhibit 6 are used in the weighted average cost of

capital (WACC) calculations for CP discussed in the next section.

54. Yields to maturity are the appropriate cost of debt measure to use in the cost of
capital determination because they represent a better estimate of CP’s current
cost of borrowing than do the coupon rates that are currently used by the CTA.*
The yield to maturity reflects the market’s assessment of the actual cost of debt
for a given maturity at a particular point in time. Specifically, the yield to
maturity is the coupon rate that the market would charge a company with CP’s
debt rating to issue par bonds at a particular point in time. Therefore, the yield
to maturity reflects the current market cost of debt faced by the firm.*® Yields
not only account for returns to investors from any coupon payments, but also for
any expected return from the difference between the current price of the debt
instrument and its par value at maturity. Using only coupon rates as the cost of
debt ignores the capital appreciation/depreciation component of the return to
debt holders over the remaining life of the debt instrument.*’

CP debt was rated BBB by Standard & Poor’s over the period 2005-2010. See Form 40-F filings
made by CP over this period.

The Brattle Group Report, p. 55.

Tim Koller, Marc Goedhart, and David Wessels (2005), Valuation: Measuring and Managing the
Value of Companies, 4" ed., McKinsey & Company, p. 320.

Zero coupon bonds are the simplest way to illustrate this point. Although zero coupon bonds do
not offer investors any coupon payments, they are not a costless source of debt financing. Zero
coupon bonds are issued at a discount and provide investors with a market rate of return,
commensurate with the bond’s risk, through capital appreciation between the time of issue and the
bond’s maturity.
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V1. WEIGHTED AVERAGE COST OF CAPITAL

A. Market Value Weights

55.

56.

57.

The CTA currently uses accounting book values of debt, equity and deferred
taxes to determine each component’s weight in CP’s capital structure. Although
book values of debt are generally close to the market values of debt, market
values should be used for constructing the weights for the WACC calculation.
CP provides an estimate of the fair market value of its outstanding debt in the

notes to the financial statements contained in its annual Form 40-F filings.

Similarly, market values of equity are a more appropriate basis for constructing
the weights for the WACC calculation than book values.”® Market value
weights are also consistent with the CAPM and MSDCF methods for estimating
the cost of equity, both of which rely on market values for key inputs. Market
values of equity are readily available for public companies such as CP and are
generally used when determining the capital structure for a firm.** Consistent
with the practice of using market values of equity that reflect the release of
year-end financial statements, the market value of CP’s equity is calculated in
this report as the average of the month-end market values during the first
calendar quarter of each year.

Using market value weights also eliminates the need to identify deferred tax
liabilities as a component of CP’s capital structure. Deferred tax liabilities stem
from the depreciation policies used to account for capital investment,
specifically the ability of firms to use accelerated depreciation for tax purposes
and straight line depreciation for accounting purposes. Any economic effects
associated with the depreciation policies that generate deferred tax liabilities

will be captured in the market value of equity.

48

49

Richard A. Brealey, Stewart C. Myers, and Franklin Allen (2006), Principles of Corporate
Finance, 8" ed., McGraw-Hill Irwin, p. 514; The Brattle Group Report, p. 64.

CP’s equity has been publicly traded since 2001.
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58.

59.

The deferred tax liability is currently treated by the CTA as a separate
component of the capital structure and assigned a zero cost in the CTA’s
calculation of the weighted average cost of capital. This treatment contributes
to an unreasonably low cost of capital and counteracts the investment incentives

associated with the government’s accelerated depreciation policy.

Although using the market value of equity is the best method for determining
the capital structure weighting, book values are sometimes used in regulatory
settings as an alternative proxy for market values. In cases when book values
are used, operating liabilities should not be considered part of the capital
structure and equity equivalents, such as deferred tax liabilities, should be
combined with the book value of equity.® Such an aggregation will more
closely approximate market values of equity and be more in line with how the
cost of equity is estimated under CAPM and MSDCF. There are no
circumstances under which equity equivalents such as CP’s deferred tax
liabilities should be assigned a zero cost of capital and maintained as a separate
category in the capital structure when determining the cost of capital for

regulatory purposes.

B. After-Tax WACC

60. Once a firm’s capital structure has been determined and its costs of debt and

equity have been estimated, the final input required for the WACC calculation
is the applicable tax rate.® For purposes of this report, we used a 31.87 percent
tax rate, which is the rate used in the 2010 CTA determination for CP’s

interswitching costs and rates.”® A tax rate is required to convert the estimated

50

51

52

Tim Koller, Marc Goedhart, and David Wessels (2005), Valuation: Measuring and Managing the
Value of Companies, 4™ ed., McKinsey & Company, pp. 168, 173.

The Brattle Group Report, p. 64.

See CTA Staff Report, “Canadian Pacific Railway Company: Summary of Calculation for the
Cost of Capital Rate for the Development of Interswitching Costs and Rates for the Year 2010,”
October 2009, p. 2.
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cost of debt from a pre-tax rate to an after-tax rate in order to account for the tax
deductibility of interest payments made by CP.>

61. Once all of the inputs to the model have been identified, the weighted average
cost of capital for CP is calculated as follows: Cost of Debt x (1 — 0.3187) x
(Debt/(Debt + Equity)) + Cost of Equity x (Equity/(Debt + Equity)). No tax
adjustment is needed for the equity component because dividends are not tax
deductible. As discussed previously, market values of debt and equity are used

when determining the weighting.

62. CP’s debt and equity weights are reported in Exhibit 7, which summarizes CP’s
WACC for the years 2005 through 2010. Exhibit 7 lists the relevant inputs to
the calculations and compares the CTA’s WACC estimates to the estimates
resulting from the methodology described in this report. The WACC estimates
are presented on an after-tax basis to allow the CTA flexibility to use the rates
for multiple purposes. These rates can be grossed up to a pre-tax basis if needed
or left on an after-tax basis depending on the regulatory application. Exhibit 7
shows that CP’s after-tax WACC computed using the methodology proposed in
this report is substantially higher than the CTA’s estimate in every year. When
converted to an after-tax basis, the CTA’s WACC estimates ranged from 4.35
percent to 5.67 percent over the period 2005-2010, for an average value of 5.22
percent. In contrast, the methodology proposed in this report yields after-tax
WACC estimates ranging from 8.56 percent to 9.36 percent over the period
2005-2010, for an average value of 9.1 percent.

VIl. COMMENTS ON THE BRATTLE GROUP REPORT

A. Use of Multiple Approaches for Estimating Cost of Equity

63. Three of the regulatory authorities reviewed by The Brattle Group (Alberta
Utilities Commission, Ontario Energy Board, and U.S. Surface Transportation

> See, for example, The Brattle Group Report, footnote 105: “As this is all on an after-tax basis, the

cost of debt reflects the tax value of interest deductibility.”
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Board) use more than one method to estimate the cost of equity.* We agree
with The Brattle Group’s conclusion that “Looking at evidence from a number
of models continues to be best practice, because different models may be better
at capturing different aspects of pricing.” We believe the STB’s explicit use
of equally weighted results from the CAPM and MSDCF models is the most
transparent approach and would be a good methodology for CTA to adopt given
its regulatory objectives. Using data for CP, we find that averaging the results
from the CAPM and MSDCF models provides a more stable estimate of the
cost of equity over time than a single model.

B. Risk-Free Rates Used in the CAPM

64. We agree with The Brattle Group’s conclusion that the risk-free rate used
directly in the CAPM formula should be internally consistent with the risk-free
rate used to calculate the market risk premium.*® In addition, we agree with The
Brattle Group that regulators should use long-term risk-free rates in the CAPM
because “equity can be viewed as a long-term claim on the firm’s assets, and
therefore the relevant ‘alternative risk free investment’ is a long bond.”’
Consequently, we believe that the CTA should modify its cost of equity
methodology and implement the CAPM using a long-term risk-free rate. This
change would bring the CTA’s CAPM methodology more into line with the

economic reality of CP’s operations and investors’ required returns.

C. Market Risk Premium Measurement

65. The Brattle Group’s discussion of the various methodologies for estimating the
market risk premium (MRP) suggests that any of the approaches reviewed in the

Report may be appropriate, depending of the objectives of the Agency.”® We

54

55

56

57

58

The Brattle Group Report, p. 96.
The Brattle Group Report, p. 5.

The Brattle Group Report, p. 23.
The Brattle Group Report, p. 23.
The Brattle Group Report, pp. 33-34.
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disagree with this The Brattle Group Report on this subject. The MRP used to
determine a regulated cost of capital for Canadian railroads should be measured
over a long period of time. A long-run MRP represents the best estimate of
future performance because many types of historical events recur over time.*
A long-run MRP also tends to be stable.®® A stable cost of capital rate is
essential for efficient planning and investment decisions in an industry such as
the railroad industry with exceptionally long-lived physical assets. The
alternative approaches to measuring the market risk premium reviewed by The
Brattle Group may be appropriate for other industries or other regulatory
situations, but the long-run historical average methodology represents the best

choice for the Canadian railroad industry.

D. Consequences for CP of Setting the Cost of Capital Too Low

66. The Brattle Group states, and we agree, that the cost of capital represents “the

expected rate of return investors require based on the risk-return alternatives

available in competitive capital markets” and is “a type of opportunity cost.”®*

The Brattle Group goes on to describe the benefits of achieving a fair return in a

regulated utility setting as follows:

Setting and achieving a fair return helps ensure that the regulated
company has access to capital for maintaining and expanding
utility infrastructure, as needed, yet does not charge customers
more than is needed. Thus, the regulated company is entitled to
receive the return of its invested capital and to expect a fair return
on the invested capital.®®

67. While we agree with The Brattle Group’s assessment of the regulatory process,

we believe that the Report does not adequately apply the arguments to regulated

59

60

61

62

The Brattle Group Report, p. 31, notes that “Periods of market volatility due to possible bubbles
and financial crises are not new, and the effect of market volatility is reflected in the historical
record of the realized MRP.”

The Brattle Group Report, p. 34, notes that “if, as a policy matter, the Agency seeks to maintain a
stable rate of return over time, the historical average MRP has an advantage over the other three
models.”

The Brattle Group Report, p. 2.
The Brattle Group Report, p. 3.
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68.

railroads such as CP. In order to attract the capital needed to maintain and
expand CP’s productive capital, investors need to earn a return that fairly
compensates them for the risk of their investment in CP. If an investment in CP
cannot offer a “fair return,” investors will reallocate their capital to other
investments that compensate them for the risk assumed. An investment in CP
can only provide a “fair return” to investors if CP generates returns that meet
investors’ expectations. Generating sufficient returns is only possible if CP’s

cost of capital is appropriately determined.

Setting the cost of capital too low will result in capital that would otherwise be
invested in CP instead being reallocated to other investments that generate
returns commensurate with the risks taken. Furthermore, CP will face
incentives to underinvest because it cannot earn at least its cost of capital on
new investments. Although the immediate impact from underinvestment due to
an inadequate regulatory cost of capital may not readily apparent, in the long-
run the effects of persistent underinvestment will be: (i) decreased productivity;
(ii) decreased service levels; and (iii) longer shutdown periods due to inoperable

infrastructure.
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Appendix C
The cost of equity (E[r]) in the CAPM is estimated using the following equation:
E[r] =7+ B X E[tmarker — 77]
where E[r] is the cost of equity, 7y is the risk-free rate of return, £ is a parameter that

measures the sensitivity of a firm’s stock returns to market returns, and E[rMarket — rf]

denotes the market risk premium. The expectation operator “E” indicates that the cost of

equity and market risk premium in the CAPM reflect investor expectations.

Beta for each year is calculated by regressing 5 years of weekly CP adjusted excess stock
returns on excess returns to the TSX Index, ending in the last week of March of the given
year. Beta estimates for March 2005 and 2006 were calculated using data beginning on
8/31/2001 as this is the first date stock price data are available. Data are from
Bloomberg.

Market risk premium data are from the Morningstar Canadian Risk Premia Over Time
Report 2010 and are calculated relative to the long horizon risk-free rate using historical
data from 1936 through the end of the most recent calendar year. The Morningstar
estimate is calculated as the difference between the average market return and the income
return on long-horizon Canadian Government Bonds over this period. The S&P/TSX
Composite Index is used for the period 1957 - present; market return data are provided to
Morningstar by the Canadian Institute of Actuaries for the period 1936 - 1956. Income
return data are calculated from Canadian Long Term Government Bond yields provided
by the International Monetary Fund International Financial Statistics for the period 1958 -
present; year-end Long Term Government Bond yield data are provided to Morningstar
by the Canadian Institute of Actuaries for the period 1936 - 1957.

The risk-free rate of return is the average daily yield of 10+ year Canadian marketable
bonds during the last full week of March of the given year. Data are from the Bank of

Canada.



Appendix D

The cost of equity (r) in the MSDCF model is the solution to the following equation:®®

1BEl,(1+9,)
L CRlrg) &CRUtg)  rog, |
' Equation Al
tz—ll (L+r) ; A+r)" " A+1)" (Equation AL)

where

MV, = market value of equity for CP in year O (i.e., the year for which the cost of equity

IS being estimated).

CF; = average cash flow for CP at the end of year t, expressed in Canadian dollars.
g; = earnings growth rate for CP in stage j (j = 1, 2, or 3).

IBEly = IBElo(1+g1)°(1+g,)°.

Note that IBEI, is determined by the same process as CF, (see Table 1).

Cash flows are assumed to grow in three stages, according to the following growth rates:
Stage one (five years) - average analyst estimate of CP’s long term EPS growth; stage
two (five years) - average of long term EPS growth estimates for CP and Canadian
National; stage three (terminal) - the long term nominal growth of the Canadian
economy. The stage one and two growth rates are calculated as the average security
analyst estimates of long term EPS growth during the first quarter of each calendar year.
The terminal growth rate is the sum of average historical real GDP growth (from 1961 to
the present, using World Bank WDI data) and the long term inflation rate (measured by
the difference between long horizon Canadian government marketable bond and long
horizon real return bonds in March of each year). Market capitalization (expressed in
Canadian dollars) is calculated as the average month-end market capitalization during the

first quarter of each calendar year.

Data are from Thompson Financial, the Bank of Canada, and the World Bank.

63 This methodology is based on that shown in the Cost of Capital Yearbook, 2010, Morningstar,

Inc., p. 24.
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Exhibit 1

Proposed Capital Asset Pricing Model Estimates of Canadian Pacific Cost of Equity
Comparison to CTA Cost of Equity Estimates (After Tax)

2005 - 2010
CTA After-Tax Cost
Market Risk ~ Risk - Free Cost of Equity of Equity
Year " Beta ¥ Premium ! Rate ¥ (Using CAPM) 5] (Using CAPM) [6]
2005 (Crop Year 2005 - 2006) 1.08 5.10% 4.79% 10.29% 7.54%
2006 (Crop Year 2006 - 2007) 0.94 5.30% 4.26% 9.27% 7.54%
2007 (Crop Year 2007 - 2008) 0.81 5.40% 4.21% 8.58% 7.53%
2008 (Crop Year 2008 - 2009) 0.94 5.40% 3.91% 9.00% 7.40%
2009 (Crop Year 2009 - 2010) 0.89 4.80% 3.56% 7.85% 5.74%
2010 (Crop Year 2010 - 2011) 0.92 5.10% 3.98% 8.68% 5.61%

Notes and Sources:
[1] The CTA states that cost of capital rates used for the development of the composite price index are determined in March of
each year (see http://www.otc-cta.gc.ca/doc.php?did=968&lang=eng). Therefore, the beta estimate and risk-free rate for

each year are based on data through the last week of March.
[2] Beta for each year is calculated by regressing 5 years of weekly CP adjusted excess stock returns on excess returns to the

TSX Index, ending in the last week of March of the given year. Beta estimates for March 2005 and 2006 were calculated
using data beginning on 8/31/2001 as this is the first date stock price data are available. Data are from Bloomberg.

[3] Market risk premium data are from the Morningstar Canadian Risk Premia Over Time Report 2010 and are calculated
relative to the long horizon risk-free rate using historical data from 1936 through the end of the most recent calendar year.

[4] The risk-free rate is the average daily yield of 10+ year Canadian marketable bonds during the last full week of March of the
given year. Data are from the Bank of Canada.

[5] The cost of equity is calculated using [Ryjone + B*MRP),,], or [4] + [2] * [3].

[6] Pre-tax estimates are from http://www.otc-cta.gc.ca/doc.php?did=970&lang=eng (accessed December 15, 2010) and have
been converted to after-tax estimates using a tax rate of 31.87%, which was the tax rate used in the 2009-10 CTA cost of
capital determination.




Exhibit 2
Proposed Multi-Stage Discounted Cash Flow Model Estimates of Canadian Pacific Cost of Equity
Comparison to CTA Cost of Equity Estimates (After Tax)

2005-2010
Growth Rates 12
Market CTA After-Tax
Cash Flow Capitalization Cost of Equity Cost of Equity
Year Stage 1 Stage 2 Terminal (CAD Millions) B (CAD Millions) ™ (Using MSDCF) P! (Using CAPM) 1

2005 (Crop Year 2005 - 2006) 12.00% 11.75% 6.14% $ 2716 $ 6,861 14.32% 7.54%
2006 (Crop Year 2006 - 2007) 12.55% 13.15% 6.07% $ 306 $ 9,043 13.62% 7.54%
2007 (Crop Year 2007 - 2008) 12.00% 11.50% 5.85% $ 321 % 9,949 12.96% 7.53%
2008 (Crop Year 2008 - 2009) 12.08% 11.54% 5.63% $ 310 $ 10,461 12.86% 7.40%
2009 (Crop Year 2009 - 2010) 10.00% 10.50% 4.97% $ 378  $ 6,004 16.61% 5.74%
2010 (Crop Year 2010 - 2011) 11.25% 11.00% 5.74% $ 347 % 8,903 13.67% 5.61%

Notes and Sources:

[1] Growth rate and market capitalization data are from the first quarter of each calendar year. Cash flow data are from the end of the prior calendar year. The crop year is defined as
the twelve month period beginning in August and ending in July of the following year.

[2] Growth rates are calculated as the average analyst growth rate estimate during the first quarter of each calendar year. CP and CN data are from I/B/E/S (provided by Thompson
Financial). Terminal growth rate equals the long-run nominal growth rate of the Canadian economy, which is the sum of average historical real gross domestic product growth since
1961 and the long-run expected inflation rate. The long-run expected inflation rate is measured by the difference between the yields of long horizon Canadian Government
marketable bonds and long horizon real return bonds in March each year. Data for historical GDP growth and long-run bond yields are from the World Bank and the Bank of
Canada, respectively. World Bank data are available through 2010. Note that the February 2006 growth rate for CN (29.3%) was excluded as an outlier.

[3] Cash Flow (expressed in millions of Canadian dollars) is calculated using Net Income (Before Extraordinary ltems) - Capital Expenditures + Depreciation + Deferred Taxes.
Consistent with the Morningstar/lIbbotson methodology adopted by the STB, the five-year average of this value as a percent of sales is used. Data are from Canadian Pacific Railway

Form 40-F for the respective years.
[4] Market capitalization (expressed in millions of Canadian dollars) is calculated as the average month-end market capitalization during the first quarter of each calendar year.

[5] See Section IV and Appendix D for a description of the calculation.
[6] Pre-tax estimates are from http://www.otc-cta.gc.ca/doc.php?did=970&lang=eng (accessed December 15, 2010) and have been converted to after-tax estimates using a tax rate of

31.87%, which was the tax rate used in the 2009-10 CTA cost of capital determination.



Exhibit 3
Proposed Estimates of Canadian Pacific Cost of Equity
MSDCF Estimates, CAPM Estimates, and Average

2005-2010
Multi-Stage
Discounted Cash Flow Model Capital Asset Pricing Model Average of
Year (MSDCF) ™ (CAPM) MSDCF, CAPM

2005 (Crop Year 2005 - 2006) 14.32% 10.29% 12.31%
2006 (Crop Year 2006 - 2007) 13.62% 9.27% 11.45%
2007 (Crop Year 2007 - 2008) 12.96% 8.58% 10.77%
2008 (Crop Year 2008 - 2009) 12.86% 9.00% 10.93%
2009 (Crop Year 2009 - 2010) 16.61% 7.85% 12.23%
2010 (Crop Year 2010 - 2011) 13.67% 8.68% 11.18%
Coefficient of Variation: 0.099 0.091 0.057

Notes and Sources:

[1] Expert Report of Bruce E. Stangle, Ph.D. and George Kosicki, Ph.D., Exhibit 2. See Section 1V and Appendix D for a description of the model and the
data sources.

[2] Expert Report of Bruce E. Stangle, Ph.D. and George Kosicki, Ph.D., Exhibit 1. See Section IV and Appendix C for a description of the model and the
data sources.
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Exhibit 4

Proposed Estimates of Canadian Pacific Cost of Equity
MSDCF Estimates, CAPM Estimates, and Average
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Coefficients of Variation of Proposed Cost of Equity Estimates
MSDCF Estimates, CAPM Estimates, and Average
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Exhibit 6
Proposed Canadian Pacific Cost of Debt Estimates
Comparison to CTA Cost of Debt Estimates

2005 - 2010
Fair Value of Debt Weighted Average
Instruments Time to Maturity CTA Cost of Debt
Year (CAD Millions) 1 (Years) ¥ Cost of Debt & Estimate
2005 $3,750.20 131 5.62% 6.43%
2006 $3,348.60 13.2 5.45% 5.58%
2007 $3,272.90 12.3 5.44% 5.50%
2008 $4,302.60 14.4 6.44% 5.40%
2009 $4,198.90 12.0 7.71% 5.74%
2010 $4,824.90 13.7 5.47% 5.98%

Notes and Sources:

[1] Fair value of long term debt outstanding as of December 31 of previous fiscal year from Canadian Pacific
Railway Forms 40-F, Annual Report Section: 2004 (p. 65); 2005 (p. 68); 2006 (p. 69); 2007 (p. 83); 2008 (p.
81); 2009 (p. 34). The amounts do not include the fair values of foreign exchange forward contracts, crude oil
swaps/futures, and interest rate swaps/locks.

[2] The weighted average time to maturity is calculated using data from the "Long Term Debt" section of Canadian
Pacific Railway Form 40-F, 2004-2009.

[3] Costs are calculated as average of month-end yields to maturity during the first quarter of each calendar year
from the 10- and 15-year Bloomberg Fair Value Curve for BBB Canadian Corporate Bonds. Canadian Pacific
debt is rated BBB by Standard & Poor's Corporation. See Canadian Pacific Railway Forms 40-F.

[4] Data are from http://www.otc-cta.gc.ca/doc.php?did=970&Ilang=eng (accessed on December 15th, 2010).



Exhibit 7
Proposed Canadian Pacific Weighted Average Cost of Capital Estimates
Comparison to CTA Weighted Average Cost of Capital Estimates (After Tax)

2005 - 2010
Long-Term Debt ™ Equity @ After-Tax WACC Estimates
Amount Amount
Outstanding Outstanding Difference

Year Cost (CAD Millions) Weight Tax Rate Cost (CAD Millions) Weight Proposed 31 CTA M (bps)[4]

2005 5.62% $ 3,750 0.35 31.87% 12.31% $ 6,861 0.65 9.31% 5.57% 374

2006 5.45% $ 3,349 0.27 31.87% 11.45% $ 9,043 0.73 9.36% 5.50% 386

2007 5.44% $ 3,273 0.25 31.87% 10.77% $ 9,949 0.75 9.02% 5.53% 350

2008 6.44% $ 4,303 0.29 31.87% 10.93% $ 10,461 0.71 9.02% 5.67% 335

2009 7.71% $ 4,199 0.41 31.87% 12.23% $ 6,004 0.59 9.36% 4.69% 466

2010 5.47% $ 4,825 0.35 31.87% 11.18% $ 8,903 0.65 8.56% 4.35% 421
Average: 6.02% $ 3,950 0.32 31.87% 11.48% $ 8,537 0.68 9.10% 5.22% 389

Notes and Sources:
[1] Yield to maturity data are from Bloomberg and amount outstanding data are from Canadian Pacific Railway Form 40-F, 2004 - 2009.

[2] Cost of equity data represent the average of COE estimates from the CAPM and MSDCF models.
[3] Cost of debt * (1-t) * debt weight + cost of equity * equity weight, where t is assumed to be 31.87%, which is the rate used in the 2010 CTA determination for interswitching costs

and rates.
[4] Pre-tax estimates (from http://www.otc-cta.gc.ca/doc.php?did=970&lang=eng) are converted to after-tax estimates assuming a constant debt weight (15.74%) and a constant tax rate

(31.87%), which are the values used in the 2010 CTA determination for interswitching costs and rates.
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