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-S&P Analyst*
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Committee on Oversight’ and- Government Reform s
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THE CAPITAL ASSET
PRICING MODEL

Capital Asset Pricing Model (CAPM)

Readings
BKM Chapter 9 through section 9.3

(1AL GKS YFGSNAIE RSFfAY

0KS YIFNJ] SO LR2XWYF2f A2
Skip the mathematical derivation leading up to
equation (9.8)

Problems
All concept check problems
Problem sets: -B, 612, 16, 19
CFA problems-9

oL
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¢tKS atz2NE G2 GKAa LU

Estimate9 NXsaandr s
for all risky securities.

Construct set of efficient

ortfolios
\Aﬂ\ﬂ P

Look upr;

Identify the tangency
portfolio P

Pick a point on the
resulting Capital
Allocation Line

¢CKS a0G2NEB O2Y (AYydzS3

Suppose that all investors identify the same rf and the
same portfolio P
They agree on the portfolio weights that define P.
They agree on the Capital Allocation Line
They can still disagree about how much of their net worth will
be in P (relative to rf).
Then
t A& GKS aYFN]SG LRNITF2
I ASOdzNARGE&Qa NARA]L RSLISYRaA
NAA]l 2F UKS YINJSU LIEZ2NUTF2
The framework that includes the assumptions and
implications is called the Capital Asset Pricing Model
(CAPM)

>

2 ¢
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t A2
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Caution

The assumptions and results are linked by a forma
mathematical proof.
This lends the model a aura of truth and inevitability.

However
The assumptions are violated (significantly).
The model is practically impossible to verify
empirically.

CKSNBEF2NEZ GKS Y2RSf A
An approximation.
Viewed with skepticism.

Why teach/use the CAPM?

Results are powerful and practical
t 2y GKS /! [ Aa GKS YIFNJ]S
¢ KS LINBLISNI YSI &dzNB 2F | &S
UKS asoddbrueQa oSul X
There are no practical alternative models.
The model is weltstablished in professional and
I OF RSYAO aSuuAy3aad LU LN
A framework for common discourse and discussion.
A focus for criticism.

A point of departure for development of more realistic
models.
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If all investors identify the same portfolio H

Central role for the market portfolio (The portfolio
2y UKS /! [ GKFG 6SQ@S
YEN]SG LRNIOF2f{A2 dGagdood
Simplifies portfolio selection.
t NPOARSE || NXraGA2ylfS FT2N
strategy.
Riskreturn trade-off for individual stocks (The
security market line)

Provides estimates of expected return for use in
capital budgeting, valuation and regulation.

Economic Equilibrium

Equilibrium analysis:
Assume economic behavior of individuals.

Draw conclusions about overall market prices,
guantities, returns.

The CAPM is based on equilibrium analysis.
Problems:

There are many dubious assumptions.

Its main implication concerns expected returns, which
OFryQii 0S 20aSNIBBSR RANBOI
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Assumptions underlying the CAPM

There are many investors. They behave competitively.

All investors are looking ahead over the same (one period
planning horizon.

All investors have equal access to all securities.
No taxes.

No commissions.

Each investor cares only abdat.and s,

All investors have the same beliefs abouEr,. . .Er,
M 2 i{ax nrisky assets, ali; and all correlations
0GK2Y23SyS2dza 0SftASTFacvov

The market portfolio of large U.S. stocks

The market portfolio (in theory) includes everything we might want
to invest in.

But we usually focus on more limited sets of investment possibilities
The market portfolio of large US common stocks is a starting point

It is easy to define and compute

We can add other securities and/or investment possibilities
¢KS YIFN] SO @FtdzS 2F FTANNVQa adi
OFLIAGFEEATFGAZ2YED Aa

number of shares x price per share
! FANVQE ¢gSAIAKG Ay GKS YIFNJ]SG
relative to the market capitalization of the total.
The S&P 500 index

comprises the 500 largest US firms.

uses market value weights.
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. 3.05%
Materials B

337%

Info Tech
15.96%

Industrials
11.08%

]
Health Care
13.09%

From standardandpoors.com (September 30, 2008)
N
Index Portfolio Characteristics
Number of Companies 500
Adjusted Market Cap ($ Billion) 10,182.19
Company Size By Market Cap (Adjusted $ Billion): About 75% of
Average 2036 total US equity
Largest 403.37 mar.ket ]
Smallest 0.68 capitalization
Median 8.67
% Weight Largest Company 3.96%
Top 10 Holdings (% Market Cap Share) 20.58%
Sector Breakdown
Telecom Sve  Utilities  Cons Disc
3.56% 8.48%

R

Cons Staples
12.20%

Energy
13.36%

Financials
15.85%
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Top 10 Companies By Weight
Float Adjusted

Market Cap Index
Country Company ($ Million) Weight
USA Exxon Mobil Corp. 403,366.3 3.96%
USA General Electric 253,674.7 2.49%
USA Procter & Gamble 211,461.1 2.08%
USA Microsoft Corp. 209571.3 2.06%
USA Johnson & Johnson 193,602.7 1.90%
USA JPMorgan Chase & Co. 172,040.7 1.69%
USA Chevron Corp. 169,452.8 1.66%
USA AT&T Inc. 164,532.6 1.62%
USA Bank of America Corp. 159,604.0 1.57%
USA International Bus. Machines 158,462.1 1.56%
Adding up individual holdings
¢KS Gz2drt 2% Lttt Ay@dSa
a{CeQa YENLSG OFLAGEE A
¢KS G20t 2F Ay@Saiz2NE

the total market capitalization

If all investors have the same portfolio weight on
MSFT then that weight = market capitalization
weight.

When will all investors have the same portfolio
weight on MSFT?
2 KSy (KSe@

ARSYyGATe (KS

v

a
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If Pis the same for everybody, thd?is the
market portfolio M)

- ALCapitalillocationLine)
Er CML(Capital Market Line)

Indexing

The portfolio strategy of matching your portfolio
(of risky assets) to a popular index

CAPM provides a rationale for indexing based on
marketvalueweighted index.

Indexing is a passive strategy. (No secur[ty
FylFfeaAraT y2oeayYl NSO
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History of indexing

DNRgAY3I I OOSLIIyOS 2F (GKS
led to increased use of indexing by
Pension funds and other fiduciaries

Individual investors via index mutual funds and (nowadays)
index ETFs

Management fees on index products are very low.
Developments brought pressure on active money managers
(who try to beat the market)
Today indexing and active management coexist.
Many investors start with an indexed portfolio and
tilt the weights toward favored sectors (and away fromfavored

keep part of their portfolio indexed and turn part over to active
managers.

2 K aYlFN] SO LI2oebuyigg? A

What assets/securities do we want to consider?

Domestic stocks (certainly). International stocks? Bonds? Real estate
Gold? Art?

Theory says we should invest in everything.

But the theory ignores transaction costs. _
As we move away from large domestic stocks and domestic
government bonds, trading costs get much higher.

Theory assumes everyone has the same beliefs.
We may feel especially positive or negative on a sector.

Theory assumes that everyone is exposed to the same risks.
. @ OANIdzS 2F 9KSNB 6S tAQPSs g2
lye 2NJFft 2F (GKS&AS AvyLXeée ¢S Y
portfolio.

Still, a weldiversified portfolio of stocks is a good starting point.
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How should we invest?

Buy and hold individual stocks.
'rI]'.raﬁing costs (commissions and-aisk spreads) will be
igh.
Pick a broasbased stock index
Invest in an index mutual fund.

The Vanguard Index 500 Fund is an epaded with an annual
expense ratio of 0.18%

Buy and hold an index exchange traded fund (ETF).
The SPDR has an annual expense ratio of 0.10%

The iShares Index 500 ETF (Barclays Global Investments) has :
expense ratio of 0.09%

With either, you pay standard brokerage commissions when you
buy or sell.

The riskreturn trade-off for individual stocks.

TheCMLspecifieghe tradeoff between risk and
return (Er.and s in combined portfolios.

An individuabktockwill not lieon the CML.

Er
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How should we measure the risk GE

As an investor, | care only abaosit (the risk in my
combined portfolio).

The risk irCderives entirely from the risk in the
market portfolioM:
Sc=YSm
What doesGEcontribute to s,,?
Answer based on:
The idea of diversifiable vsondiversifiableisk.
The (market) index model.

Index (Market) Model
rGE= ﬂGE +|,b@EM +%GE

constant market, non-market,

systematic, unsystemati

undiversifiable  idiosyncratic
diversifiable

bsemeasures how mucEis driven by the
market return.

It measureshe market portionof GE2a N a |

Diversifiable risk will be eliminated in a large
portfolio.

SoEr;eshould depend only on market risk{9
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Consider a company thinking about an initial
public offering

New stock will be created and sold to the public.
What return will prospective investors expect?
How will prospective investors evaluate the risk?

If the stock has a high positite . .
It will have large price swings driven by the market
LG Attt AyONBFaAS (G4KS Nmxal 27
Investors will demand a hidghrin compensation.

If the stock has a negative. . .
LG Attt Y2@0S al3IFrAyadé GKS Y
LG eAff RSONBIFIAS GKS Nmxnal 27
Investors will accept a lowdr(in exchange for the risk
reduction).

Security Market Line (SML)

The SML gives the relationship betwetandEr.
Er

SML

I

0
Note thatb can be negative.
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Er

SML

I

b
0
In order to fix the position of the SML, we need
to know two points.
For the riskfree security6=0. (The riskree )
NBUdzNy Aa O2yaulyuT AU
market.)

For the market itselip=1. (If we run a
regression of,, vsr,,, the slope is 1.)

28

SML

Er=r, (ErM I+ )

where

Er is the expected return on
(arbitrary) stock or securit

b, is securityi 's beta.
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Er

SML

A Most stocks havéssbetween 0 and 3.

A In principle, a stock witth <O will have
Er<r;. (Ifb<<0, could hav&r0.)

could have a low return.

29

i Like the CML, the SML is a statement about expected returns.
given year, a low stock could have a high return and a higktock

In any

for explanation.

HD LN Equity Relative Index [E
Data  (EEHGEE M Rence

HLinear [Beta +/- E|Non Parametnc

Sec \LN'\D Qka.ra.c‘*c“'lS"'l

riod

. L .
< ine
EquityBETA

BETA - Historical Beta

Value
1.091
1.061

-0.255
0.282]
2,669
0.266
0.173

103

Germony 43 63 520410

P - T 1/ |Y = HOME DEPOT INC
YI=1.091X-U-255 1| X = 5&P 500 INDEX
10 ; : * 5 5 Item
- : ! | Raw BETA
« [T i AdiBETA
5 N - 1 | ALPHA(Intercept)
z - * A 3 ‘g.:‘ N R2(Correlation)
& = : VI I 7 * | Std Dev Of Error
5 O v e #g»‘:—\&a' T | Std Error Of ALPHA
?I I:' i 4, e { - - . i ' | Std Error Of BETA
= 5l e oY : | Number Of Points
- i - :
~10- -
15 Hal Ll
n
& 5 4 -3 -2 1 o 1 2 3 a *lastObservation
* = 5PX Index
Australia 61 2 9777 8600 Brozil 5511 3048 4500 rope 44 20 7330 7500

Hong Kong 852 25977 6000 Jopon 21 3 3201 8900 Singopore 63 6212 1000 5. 1 212 318 2000 Copyright 2007 Bloomberg L.P.

EE53-375-1 28-Sep-2007 15:32:42

Copyright (c) Joel Hasbrouck

October 23, 200

15



¢HELP> for explanation. 62x324 EquityBETA
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