Foundations of Financial Economics

Bernardino Adao

Final Exam

Total time: 1:30 hours. Total points: 20

Instructions:

Please sit in alternate seats. This is a closed-book, closed-note exam. Please
get rid of everything but pen/pencil. In your answer explain all the steps in
your reasoning. Keep answers short; I don’t give more credit for long answers,
and I can take points off if you add things that are wrong or irrelevant.

Formulas:

If x and y are random variables then

E (zy) = ExEy + cov (z,y)
0% (z) = E2® — (Bx)”
If 2 is normal distributed then exp(z) is lognormal, and
Eexp(z) = exp(Ex 4 0.502 (z))

Brownian motion
Zt4+ A — Rt ™ N(O, A)

Differential
dzy = lima~o(zi4a — 2t)
dz? =dt, dzdt =0, dt* =0, if a > 1

Ei(dz) = 0,vary(dz) = Ei(dz?) = dz7 = dt

Ito’s Lemma

1
df (x,t) ﬁﬁ+hw+§hmﬁ

1

1. (4 pts). (4 pts) 1. What is a complete market? Explain how we can
complete the market with options.

-
2. Consider a model with power utility, u(Cy) = %, and 8 = 1. Assume

that In (Ca1> = Actyq is normal distributed. Let my;y; denote the stochastic

discount factor.
(2 pts) a. Show that the ratio

o (miy1)
E(mi41)



is approximately equal to yo (Aci41).
(2 pts) b. Consider the market Sharpe ratio

‘E?ij’ : (JIEEZ;

where R,, is the return on the market portfolio. The postwar NYSE index
excess return is around 8% per year, with standard deviation around 16%. The
standard deviation of log consumption growth is about 1%. Is this a challenge
to the model? Explain.

(2 pts) c. Assume that F (Aci11) = 2. What do the data and the model
imply for the riskless interest rate? Discuss.

3. Consider the Epstein and Zin utility model

1

Vi= ((1=B)C " + B (H, (Vi)' )

1
where, H; (Viy1) = (E:V\5%) 7.
(2 pts) a. Show that when o = 0 we have the usual standard time-separable
expected discounted utility with discount factor 5 and risk aversion 7.
(2 pts) b. The stochastic discount factor with the Epstein and Zin utility is

C L e
me =0 (1) Rid, 0= 1.

Assume that log (Cé—tl) = Acyy1 is normal distributed, log (R t41) = Tm,t+1
is normal distributed and they are independently distributed. What is the
expression for the riskless interest rate?

(2 pts) c. Can these preferences explain the risk free rate puzzle?

(4 pts) 4. Let there be N assets with payoffs over S states of nature given
by R, = (Rn1, Rna, ...y Rus) € RS for n = 1,...,N. Let asset prices P =
(Py, Py, ...,Py) € RY be given by P, = Zle AR5, for some Ay, > 0, s =
1,...,5and n = 1,..., N. Show that P is arbitrage free. What is the relationship
between the \; and the contingent claims?



