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QUESTION 1.

a) Price is expected discounted payoff.

Pt = Eg[mip1me41]

o Derive the expressions for %) return, ) risk-free rate and i) excess return. (1 Point)

e Decompose the price, to discounted payoff with risk free-rate component and risk component. Describe

what is the source of risk in asset prices. (1 Point)

b) Consumption-CAMP
Consider an economy where the investor’s goal is to gain optimal consumption plan. That is, investor’s

objective is to maximize:

Moz u(e:) + BEi[u(ci1)] s.t.
ct = e — hp,
Ct+1 = €41 + AZyqq

where

et is the endowment at time ¢,

ct is the consumption at time t,

pt is the price of asset at time ¢,

w41 s the payoff of the asset at time t + 1,

h is the amount of the asset that investor chooses to buy,

and g is the subjective time-preference.

Derive the expression for the stochastic discount factor (mey1). (2 Points)

¢) The stochastic discount factor is subject to the utility function of the investor. Suppose that investor’s
utility function is in power form. That is:

u(e) =c¢77

e Show that the power utility function can be a good candidate to represent behavior of a risk-averse

investor. (1 Point)

e Use the power utility to derive the expression for stochastic discount factor. (1 Point)



QUESTION 2.

Suppose that:
Average excess return is about 8% (E(R®) = 8%)
Standard deviation of the return is about 16% (o(R®) = 16%)

Standard deviation of consumption growth is about 1% (o¢(Ac) = 2%)

a)
Under consumption-CAMP with power utility investor, the approximation for Sharpe-ratio in continuous

time is ;

|E[R]|
o(Re)

~ ¥0 (AC)pRe,ac

where 7 is the risk aversion parameter and pge, ac is the correlation between excess return and consumption

growth. Use the provided information and describe the equity premium puzzle. (3 Points)

b)

Under consumption-CAMP with power utility investor, the risk-free rate can be approximated by:

1
rf ~ B+ E[Ac) - E’Y(’H‘ 1)o?(Ac)

where 3 is the intertemporal rate of substitution. Let 8 = 0. Use the provided information and describe the

risk-free rate puzzle. (3 Point)



QUESTION 8. Consider following regression specifications:
eFort=12,...,T
Riy1 = a+bxy + €141

e Fort=1,2,...,T

Ri, =0+ Bifrer + 64
e Fori=1,2,...,N

B(Ri,) = (v+)B:x + as
e Fori=1,2,...,N

R: = (7 H)Bide + ain

Ryiy1 is the return at time ¢ + 1,
x; is a set of macro- variables,
ft+1 is the set of factors,

[ estimated 8 from regression 2,

Describe each regression and argue for what types of analysis they are applied. (6 Points)

QUESTION 4.

a) Ezxplain what is meant by liquidity as a characteristic. (1 point)

b) Describe liquidity risk. (1 point)

¢) Describe liquidity spirals. (1 point)

(1)

(3)

d) The attached Table reports the alphas of value-weighted portfolios sorted on predicted liquidity betas.

Can CAPM price these portfolios? What about 3-factor model or 4-factor model? Has liquidity become more

important risk factor during the more recent periods? (& points)
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