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THE CAPITAL ASSET 
PRICING MODEL

The CAPM and its uses

1

2
*Transcript of IM conversation, reported in hearings conducted by the House 

Committee on Oversight and Government Reform 

ñWe rate every deal. It could be structured 

by cows and we would rate it.ò

-S&P Analyst*
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Capital Asset Pricing Model (CAPM)
3

Ã Readings
ÄBKM Chapter  9 through section 9.3

Ä{ƪƛǇ ǘƘŜ ƳŀǘŜǊƛŀƭ ŘŜŀƭƛƴƎ ǿƛǘƘ ά¢ƘŜ Ǌƛǎƪ ǇǊŜƳƛǳƳ ƻŦ 
ǘƘŜ ƳŀǊƪŜǘ ǇƻǊǘŦƻƭƛƻέ όǇǇΦ нуо-284)

ÄSkip the mathematical derivation leading up to 
equation (9.8)

Ã Problems
ÄAll concept check problems

ÄProblem sets: 1-3, 6-12, 16, 19 

ÄCFA problems 3-9

¢ƘŜ ǎǘƻǊȅ ǘƻ ǘƘƛǎ ǇƻƛƴǘΦ ²Ŝ Χ

Ã Estimate 9ǊΩǎ, ss, and rs
for all risky securities.

Ã Construct set of efficient 
portfolios

Ã Look up rf

Ã Identify the tangency 
portfolio P

Ã Pick a point on the 
resulting Capital 
Allocation Line

4

Er

s

rf ¶

¶P

¶

¶

¶



October 28, 2008

Copyright (c) Joel Hasbrouck 3

¢ƘŜ ǎǘƻǊȅ ŎƻƴǘƛƴǳŜǎ Χ
5

Ã Suppose that all investors identify the same rf and the 
same portfolio P
Ä They agree on the portfolio weights that define P.
Ä They agree on the Capital Allocation Line
Ä They can still disagree about how much of their net worth will 

be in P (relative to rf).

Ã Then
Ät ƛǎ ǘƘŜ άƳŀǊƪŜǘ ǇƻǊǘŦƻƭƛƻέ ŘŜƴƻǘŜŘ άaέ
Ä! ǎŜŎǳǊƛǘȅΩǎ Ǌƛǎƪ ŘŜǇŜƴŘǎ ƻƴ ǿƘŀǘ ƛǘ ŎƻƴǘǊƛōǳǘŜǎ ǘƻ ǘƘŜ ƻǾŜǊŀƭƭ 
Ǌƛǎƪ ƻŦ ǘƘŜ ƳŀǊƪŜǘ ǇƻǊǘŦƻƭƛƻ όǘƘŜ ǎŜŎǳǊƛǘȅΩǎ ƳŀǊƪŜǘ ǊƛǎƪύΦ

Ã The framework that includes the assumptions and 
implications is called the Capital Asset Pricing Model 
(CAPM)

Caution
6

Ã The assumptions and results are linked by a formal 
mathematical proof.
ÄThis lends the model a aura of truth and inevitability.

Ã However
ÄThe assumptions are violated (significantly).

ÄThe model is practically impossible to verify 
empirically.

Ã¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ƳƻŘŜƭ ƛǎ Χ
ÄAn approximation.

ÄViewed with skepticism.
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Why teach/use the CAPM?
7

Ã Results are powerful and practical
Ät ƻƴ ǘƘŜ /![ ƛǎ ǘƘŜ ƳŀǊƪŜǘ ǇƻǊǘŦƻƭƛƻ όάaέύ

Ä¢ƘŜ ǇǊƻǇŜǊ ƳŜŀǎǳǊŜ ƻŦ ŀ ǎŜŎǳǊƛǘȅΩǎ Ǌƛǎƪ ƛǎ ƛǘǎ ƳŀǊƪŜǘ ǊƛǎƪΣ 
ǘƘŜ ǎŜŎǳǊƛǘȅΩǎ ōŜǘŀΣ b.

Ã There are no practical alternative models.

Ã The model is well-established in professional and 
ŀŎŀŘŜƳƛŎ ǎŜǘǘƛƴƎǎΦ Lǘ ǇǊƻǾƛŘŜǎ Χ
ÄA framework for common discourse and discussion.

ÄA focus for criticism.

ÄA point of departure for development of more realistic 
models.

Economic Equilibrium
8

Ã Equilibrium analysis: 

ÄAssume economic behavior of individuals.

ÄDraw conclusions about overall market prices, 
quantities, returns.

Ã The CAPM is based on equilibrium analysis.

Ã Problems:

ÄThere are many dubious assumptions.

Ä Its main implication concerns expected returns, which 
ŎŀƴΩǘ ōŜ ƻōǎŜǊǾŜŘ ŘƛǊŜŎǘƭȅΦ
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Assumptions underlying the CAPM
9

Ã There are many investors.  They behave competitively.

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

Ã All investors have equal access to all securities.

Ã No taxes.

Ã No commissions.

Ã Each investor cares only about ErCand sC.

Ã All investors have the same beliefs about rf, Er1,. . .,Ern, 
мΣΧΣn for n risky assets, all si and all correlations  
όάƘƻƳƻƎŜƴŜƻǳǎ ōŜƭƛŜŦǎέύ

The market portfolio of large U.S. stocks
10

Ã The market portfolio (in theory) includes everything we might want 
to invest in.
Ä But we usually focus on more limited sets of investment possibilities

Ã The market portfolio of large US common stocks is a starting point
Ä It is easy to define and compute

Ä We can add other securities and/or investment possibilities

Ã ¢ƘŜ ƳŀǊƪŜǘ ǾŀƭǳŜ ƻŦ ŦƛǊƳΩǎ ǎǘƻŎƪ όάŜǉǳƛǘȅ ŎŀǇƛǘŀƭƛȊŀǘƛƻƴΣέ άƳŀǊƪŜǘ 
ŎŀǇƛǘŀƭƛȊŀǘƛƻƴέύ ƛǎ
Ä number of shares x price per share

Ã ! ŦƛǊƳΩǎ ǿŜƛƎƘǘ ƛƴ ǘƘŜ ƳŀǊƪŜǘ ǇƻǊǘŦƻƭƛƻ ƛǎ ƛǘǎ ƳŀǊƪŜǘ ŎŀǇƛǘŀƭƛȊŀǘƛƻƴ 
relative to the market capitalization of the total.

Ã The S&P 500 index 
Ä comprises the 500 largest US firms.

Ä uses market value weights.
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From standardandpoors.com (September 30, 2008)

11

About 75% of 
total US equity 

market 
capitalization

12
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13

Adding up individual holdings
14

Ã¢ƘŜ ǘƻǘŀƭ ƻŦ ŀƭƭ ƛƴǾŜǎǘƻǊǎΩ ƘƻƭŘƛƴƎǎ ƛƴ a{C¢ Ґ 
a{C¢Ωǎ ƳŀǊƪŜǘ ŎŀǇƛǘŀƭƛȊŀǘƛƻƴΦ

Ã¢ƘŜ ǘƻǘŀƭ ƻŦ ƛƴǾŜǎǘƻǊǎΩ ƘƻƭŘƛƴƎǎ ƛƴ ŀƭƭ ǎǘƻŎƪ Ґ
the total market capitalization

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

Ã When will all investors have the same portfolio 
weight on MSFT?
Ä²ƘŜƴ ǘƘŜȅ ƛŘŜƴǘƛŦȅ ǘƘŜ ǎŀƳŜ άtέ
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If P is the same for everybody, then P is the 
market portfolio (M)

15

M f

C f C

M

Er r
Er r s

s

-
= +
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¶

CML(Capital Market Line)

M

CAL(Capital Allocation Line)

P

Indexing
16

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

Ã CAPM provides a rationale for indexing based on a 
market-value-weighted index.

Ã Indexing is a passive strategy.  (No security 
ŀƴŀƭȅǎƛǎΤ ƴƻ άƳŀǊƪŜǘ ǘƛƳƛƴƎέΦύ
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History of indexing
17

Ã DǊƻǿƛƴƎ ŀŎŎŜǇǘŀƴŎŜ ƻŦ ǘƘŜ /!ta ƛƴ ǘƘŜ мфслΩǎ ƻƴǿŀǊŘǎ 
led to increased use of indexing by
Ä Pension funds and other fiduciaries
Ä Individual investors via index mutual funds and (nowadays) 

index ETFs
Ä Management fees on index products are very low.
Ä Developments brought pressure on active money managers 

(who try to beat the market)

Ã Today indexing and active management coexist.
Ä Many investors start with an indexed portfolio and
Â tilt the weights toward favored sectors (and away from unfavored)
Âkeep part of their portfolio indexed and turn part over to active 

managers.

²Ƙŀǘ άƳŀǊƪŜǘ ǇƻǊǘŦƻƭƛƻέ ǎƘƻǳƭŘ ǿŜ be buying?

18

Ã What assets/securities do we want to consider?

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

Ã Theory says we should invest in everything.

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

Ã Theory assumes everyone has the same beliefs. 

Ä We may feel especially positive or negative on a sector.

Ã Theory assumes that everyone is exposed to the same risks.

Ä .ȅ ǾƛǊǘǳŜ ƻŦ ǿƘŜǊŜ ǿŜ ƭƛǾŜΣ ǿƻǊƪΣ ŜǘŎΦΣ ǿŜΩǊŜ ŜȄǇƻǎŜŘ ǘƻ ŘƛŦŦŜǊŜƴǘ ǊƛǎƪǎΦ

Ä !ƴȅ ƻǊ ŀƭƭ ƻŦ ǘƘŜǎŜ ƛƳǇƭȅ ǿŜ ƳƛƎƘǘ ǿŀƴǘ ǘƻ ŘƛǾŜǊƎŜ ŦǊƻƳ ǘƘŜ άƳŀǊƪŜǘέ 
portfolio.

Ã Still, a well-diversified portfolio of stocks is a good starting point. 
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How should we invest?
19

Ã Buy and hold individual stocks.
Ä Trading costs (commissions and bid-ask spreads) will be 

high.

Ã Pick a broad-based stock index
Ä Invest in an index mutual fund.
ÂThe Vanguard Index 500 Fund is an open-ended with an annual 

expense ratio of 0.18%

ÄBuy and hold an index exchange traded fund (ETF).
ÂThe SPDR has an annual expense ratio of 0.10% 
ÂThe iShares Index 500 ETF (Barclays Global Investments) has an 

expense ratio of 0.09%
ÂWith either, you pay standard brokerage commissions when you 

buy or sell.

The risk-return trade-off for individual stocks.

20

Ã The CMLspecifies the tradeoff between risk and 
return (ErCand sC) in combined portfolios.

Ã An individual stock will not lie on the CML.

Er

s

r f ¶

¶

CML

M

¶GE

sGE

ErGE
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How should we measure the risk of GE?
21

Ã As an investor, I care only about sC(the risk in my 
combined portfolio).

Ã The risk in Cderives entirely from the risk in the 
market portfolio M:
sC= y sM

Ã What does GEcontribute to sM?

Ã Answer based on:
ÄThe idea of diversifiable vs. nondiversifiablerisk.

ÄThe (market) index model.

Index (Market) Model
22

Ã bGEmeasures how much GEis driven by the 
market return.

Ã It measures the market portion of GEΩǎ ǊƛǎƪΦ

Ã Diversifiable risk will be eliminated in a large 
portfolio.

Ã So ErGEshould depend only on market risk (bGE)

k k k
market, non-market,constant
systematic, unsystematic,
undiversifiable idiosyncratic,

diversifiable

GE GE GE M GEr r ea b= + +
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Consider a company thinking about an initial 
public offering

23

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

Ã If the stock has a high positive b. . .
Ä It will have large price swings driven by the market
ÄLǘ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ǘƘŜ Ǌƛǎƪ ƻŦ ǘƘŜ ƛƴǾŜǎǘƻǊǎΩ ǇƻǊǘŦƻƭƛƻǎ
Ä Investors will demand a high Erin compensation.

Ã If the stock has a negative b. . .
ÄLǘ ǿƛƭƭ ƳƻǾŜ άŀƎŀƛƴǎǘέ ǘƘŜ ƳŀǊƪŜǘΦ
ÄLǘ ǿƛƭƭ ŘŜŎǊŜŀǎŜ ǘƘŜ Ǌƛǎƪ ƻŦ ƛƴǾŜǎǘƻǊǎΩ ǇƻǊǘŦƻƭƛƻǎ
Ä Investors will accept a lower Er(in exchange for the risk 

reduction).

Security Market Line (SML)
24

Ã The SML gives the relationship between band Er.
Er

0
b

SML

Note that bcan be negative.
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25

Ã In order to fix the position of the SML, we need 
to know two points.

Ã For the risk-free security, b=0.  (The risk-free 
ǊŜǘǳǊƴ ƛǎ ŎƻƴǎǘŀƴǘΤ ƛǘ ƛǎƴΩǘ άŘǊƛǾŜƴέ ōȅ ǘƘŜ 
market.)

Ã For the market itself, b=1.  (If we run a 
regression of rM vsrM, the slope is 1.)

Er

0
b

SML

26

Er

0
b

SML

¶ M

1

ErM

r f ¶

( ),
where 

 is the expected return on an

     (arbitrary) stock or security .

 is security 's beta.
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