BOOTH GMi 2007

Cost of Capital

Professor Laurence Booth
CIT Chair in Structured Finance

Rotman School of Ma

nagement

Hagie de I'énergie
bossien 12 362 .

DEPUSEE BN AUTIENCE

Date: 320 Rowlv

2o

Piscesn™ C.¥ . 2L BAC M G




Fair Return

¢ Return earned on book value of equity (ROE) invested in a
regulated utility

¢ Treat equities like bonds

— Equity investors invest $105, $5 goes in issue costs and $100 goes into
rate base. If investor wants to earn 10% {opportunity cost) then 10% on
$105 means the firm has to earn 10.5% on $100 net invested in the firm

— RORE is slightly above the opportunity cost so there is no dilution

— Regie allows 0.30%, others 0.50% as issue costs over what the investor
wants and equity market values should be slightly above book values

— ¥f M/B increases much above 1.1-1.2 investors have received an above
fair return

¢ Yardstick is the investor’s opportunity cost, which is the cost of
attracting and maintaining capital
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Estimating the Opportunity Cost (K)

¢ Comparable Earnings
— ROE’s earned by a sample of low risk comparable firms
— Few comparable firms
— Not 2 measure of investor opportunity cost

¢ Discounted Cash Flow (DCF)

— Investors receive their return as a dividend plus a
capital gains yield

— Standard technique used in the US

d
K=—+
P g

¢ Risk premium: Risk fredrate + risk premium

K =R, +RP
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Risk Premium Models

¢ Bond yield plus risk premium
— Long standing history for estimating cost of capital
— Extensive use in regulatory hearings
% Estimate DCF cost-bond yield over time
<+ Experienced utility returns
¢ Explicit Risk premium models
— CAPM (Nobel prize for William Sharpe)

K =R, + MRP* 3

Time Value of Market Risk
Money Premium * “beta”
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Tests of CAPM

Return

91 day T Bill
Yield

1.0 “Actual or Raw” beta

Models are prediction models of return over next 30 days
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Regulatory CAPM

¢ Use long Canada Yield instead of 91 day T. Bill yield

— Adds 1.25% to risk free rate and flattens the slope as in
the Empirical CAPM

— 1.25% is average term spread between T Bills and long
Canadas

— T Bill yields not relevant to corporate finance as they
reflect the short term influence of monetary policy

¢ Adjusted not actual or raw betas

— Actual betas are extremely variable as they depend on
the estimation

— Adjust from experience or mechanical

& Corrects for Empirical CAPM
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Formula Allowed ROEs

¢ BCUC 1993, NEB 1994, PUBM 1995 all established

adjustment mechanisms, in most cases af the request of the
company,

¢ Extensive evidence from different estimation techniques to
set “going in” fair ROE
- Comparable earnings
— DCF
~— Equity risk premium (not just CAPM)
¢ Reason for 75% adjustment to forecast long Canada rate

— “The NEB was of the view that as interest rates change, the
risk premium for the benchmark pipeline also changes,” GEB
suidelines March 1977 page 17

— No references to any “modified risk-free rate”

[vellTg ~ G 7vo )
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Other Risk Premium Models

¢ Arbitrage pricing theory (APT)
— K is related to a series of unspecified factors

— Roll and Ross (1980) factors

% Industrial production/changes in expected and
unexpected inflation, term and default spreads

& “Statistical” Factor models
¢ Return Factor models

— Fama-French (Dr. Chretien): Market, book to market
ratio and size

— Fama-French (Schink and Bower): market, book to
market, size, default, term spread

— QOthers: momentum, liguidity, skewness
— All use short term treasury bill rate as risk-free rate

[ AREOR ]
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Implications

¢ CAPM: Noble prize winning model
— Easily understood
— Incorporates portfolio diversification
— Used with long Canada yield and adjusted betas
~ Accepted in regulatory hearings

¢ Factor models
— Many varieties and highly controversial
— Use treasury bill yields
— Factors not obvicus
— Data mining/snooping
— Not accepted in regulatory hearings

& Key is market risk premium to benchmark returns
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Annual Returns 1926-2006

Annual Rate of Return Estimates 1926-2006
U.5. CANADA
S&P Long US Excess TSE Long Excess
Equities Treasury Return Equities Canadas Return
AM 12.34 5.79 6.55 11.67 6.51 5.16
GM 10.41 5.41 5.00 10.07 6.16 3.92
OLS 11.19 4.92 6.27 10.47 5.60 4.86
Volatility' 20.07 9.24 18.47 8.91

Arithmetic is simple average; geometric is compound and OLS is the least squares estimate.

Approximately Geometric Mean = Arithmetic Mean - .5%variance

For example, US variance is about 4%, so AM and GM diverge by about 2%
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US & Canadian Risk Premium

Equity Bonds
¢ Canada 11.67 6.51 5.16
¢ US 12.34 5.79 6.55
¢ Difference +0.67 ~0.72 1.41

“Equally” split equity & bond markets
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Risk Premium Estimates Forward from 1924
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Market Risk Premium Estimates Back From 2006
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Farned Risk Premiums for Different Holding Periods

Start dates on the horizontal and ending dates on the vertical. For example, an investor would have
earned a 3.24% arithmetic risk premium investing from 1957-1996.

1927 1937 1947 1957 1967 1977 1987 1997
1936 4,86 |
1946 3.53 2.21
1956 §.20 9.87 17.53
1966 7.50 8.38 11.46 5.39
1976 6.48 6.88 §.44 3.88 2.39
1986 6.46 6.78 1.92 4.71 4,38 6.36
1996 5.37 5.45 6.10 3.24 2,33 2.60 -1.17
2006 4.99 5.00 5.47 3.00 2.48 2.51 0.58 2.32
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Fquities Over Long Term Bonds in the U.S. & Canada
S&P500 U.S. Excess TSE Long Excess
Equities Treasuries Return Equities Canadas Return
1926-1956
AM 13.05 3.38 9.67 12.55 4.00 8.55
GM 10.11 3.27 6.84 10.30 3.87 6.42
OLS 8.98 3.46 5.52 8.90 3.99 4.91
Volatility' 24.88 4.93 22.09 5.41
1957-2006
AM 11.89 7.28 4.61 11.12 8.06 3.06
GM 10.61 6.77 3.84 9.93 7.60 2.34
OLS 11.31 7.68 3.63 10.40 8.55 1.86
Volatility 16.69 10.81 16.25 10.40
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Relative Uncertainty: Equity versus Bond Market
Risk (1935-2006)
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Bond Betas
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Central Message

¢ Market Risk Premium is not constant

— Risk premium of equities over bonds and bond risk has
not been constant

— Bond risk around the world is different even if equity
risk is the same

¢ Earned MRP has not been above 5% in the last 50
years

¢ Currently conditions are closer to the early 1950s than
at any time in the last 50 years

¢ I use 5.0% for the MRP: Equity cost for the market of
9.5% nominal or 7.5% real

¢ Canadian real equity return has averaged 6.97% since
1956
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Market Integration

“The relatively high ex post returns provided by internationally diversified
portfolios of securities may well be related to market imperfections. If current
restrictions on international capital flows, to say nothing of other market
imperfections, were removed, returns on internationally diversified portfolios
would be expected to decline relative to the risk-{ree rate of interest. More
importantly, the equilibrium rate of exchange of risk and return should decline for
most countries, non-diversifiable risk should decline for most projects, and the
resulting reduction in the risk premium component of the cost of capital to firms
should improve the efficiency of real capital allocation.”

R. Cohn and J. Pringle, “Imperfections in International Financial Markets: Implications for Risk and the

Cost of Capital to Firms,” Journal of Finance, March 1973, pp 59-66

The integration of capital m
reduces market risk pre:
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From US Perspective

¢ Assume US MRP is 6.5%
¢ Beta for investing in Canada is 0.4-0.6

¢ US investors require a risk premium of
- 040 %6.5=2.6%
— 0.60 *6.5=3.9%
¢ Canada is lower risk since the TSX is less correlated
with US markets and offers diversification gains.

¢ Canada is increasingly an economy driven by
resources (back to the 1970s)
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Utility Gamma
{(Interest Rate Sensitivity)
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Régle
de Panergle

Bordereau de télécopie

lDate : 2 ao(it 2007 , ) Nombre de pages: 2
Destinataire 1  M°® Joselyn Allard — Société en commandite Gaz Métro - (514) 598-3838
¢.L. . Tous les partici;:;ants auy dossier R-3307-24 {voir liste ci-dessous)
‘Expediteur:  Peggy Lareay
Bursau de Me Dubais

Tél. ; (514) 873-2452, poste 225
Télée. : (514) 873-2070

————s

Message ! R-3307-94 [ SCGM, Colt du gaz 1° aolt 2007

M. Yves Godin = (514) 376-5232

Me Louls Leclerc — (514) 871-8977

M. Jean-Marc Rousseau — (450) 462-5388
Me Guy Sarault — (514) 921-1317

AVIS DE CONFIDENTIALITE ET AVERTISSEMENT RELATIF A LA LOI SUR L’ACCES AUX
DOCUMENTS DES ORGANISMES PUBLICS ET SUR LA PROTECTION DES RENSEIGNEMENTS

FERSONNELS (L.R.GL, c.A-2.7)

Linformation tranzmise avee o6 bordereay est de nature privilégide ef confidentielle. Elie est destinés
a P'usage exchasit du destinatalre identifié ci-dessus, 8i vous n'dtes pasz le destinataire visé, vous
&tes, par la présente, avisé qu'il est stricterment inferdit d'utiliser cette information, de la copier, la
distribuer ou iz diffuser,

Tour de (@ Bourse, 800, Plate Victoria, 2° étage, buresu 2.55, Monlrdal (Quében) H4Z 1AZ
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e ]
e Pénergie

Québec ek

Bureaw it secréfalre

Moritréal, te 2 aofit 2007

PAR TELECOPIEUR

M Jocelyn B. Allard

Directeur, Affaires juridiques et réclamations
SCCM

1717, rue du Havre

Montréal (Québec) H2ZK 2X3

Ohjet Suivi des décisions D-95-44, D-99-11, D-2001-78, D-2001-214,
D-2002-196, D-2003-180, D-2004-156 et D-2006-86
Notre dossier : R-3307-94, phase XI
Votre dossier : 312-00259

Cher confrére,

Eir reponse aux documenis transmis a4 la Régic concernant le codt du gaz au
17 aoht 2007, la Régic constate que votre proposition est conforme 3 sos décisions
D-95-44, 3-99-11, D-2001-78, D-2001-214, 12002-196, D-2003-180, [3-2004-196 &t
D-2006-86,

Vewllez agreéer, cher confiére, I'expression de nos sentiments distinguss,

% %'f -
W Véronique Dubois, avecate
Secrétaire de la Régie de énerglc

VD/pl

£.C.  intervenarts

Tour da I bourse

Case postate 001

8049, place Victoris, 2¢ dtage

Bureay 2.55

Mantegal (Quibied HAZ 1A2
Teléphone : 514 §73-2452 poste 221
Tolecapieur 1 514 B73-2570
wiw.egie-rnargie.qo.ca



