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Two-fund separation theorem

« Each utility-maximising investor’s portfolio will be somewhere on the
CML, i.e., he/she invests in a combination of

— the risk-free asset

— a portfolio of risky assets that is determined by the tangential line drawn
from the risk-free rate of return to the efficient set of risky assets.

+ E(R)

v



What will happen if you invest in the market portfolio
and a risky asset?
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E(R,)=aE(R)+(1-a)E(R,)

o(R,))= \/azaf +(1-a)’c;, +2a(1-a)o,,



E(R,)=aE(R)+(1-a)E(R,,)

o(R) = d’c? +(1-a)’c?, +2a(1-a)o,,

 When we start changing weights of the portfolio, i.e., how much we invest in
the risky asset and in the market portfolio, the expected return and risk will

change accordingly:
OE(R )
—=E(R)-E(R,)

Oa
do(R,) 1 2a0] —20,, +2ac0,, +20,, —4ac,,
da 2 \/azo-f +(1-a)’oc;, +2a(l-a)o,,

But in equilibrium, the market portfolio contains all assets, so the proportion put
in any risky asset above what is in the market portfolio must be zero, hence:

OE(R
( p) =E(R)-ERy)
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do(R,) 1-20; +20,, 0, -0y
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* The risk-return trade-off for the market portfolio is:
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but the slope must be the same as the slope of the capital market line 6(Ry,)
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CAPM: Capital Asset Pricing Model

E(R)~R,..= PER,)~R,.) where =4/,
M
« Empirical representations:
R-R,,=pBR,~R,,)+e or R=a+pR, +e
« Total risk = systematic risk + nonsystematic risk
o’ =pBloc; +0o’

* Properties of the market portfolio:

— Assets included: all securities

market value of the individual asset
w. =

l

— Weights
market value of all assets



What is the (3 of the market portfolio?

CAPM : E(R)-R,, =B(E(R,)-R,,.) where g =% -
M

Hence, §,,= 1.
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