b2 0440244 _ Phaom

1. Two individuals agree at date 0 to a forward contract that matures at date
2. The contract is written on an underlying asset that pays a dividend
at date 1 equal to Dy. Let f, be the date 2 random payoft (profit) to the
individual who is the long party in the forward contract. Also let mg;
be the stochastic discount factor over the period from dates 0 to ¢ where
i = 1,2, and let Ej[] be the expectations operator at date 0. What is
the value of Eq [mo2f2]? Explain your answer.

P: cunal Price

b g By [ }qm"ﬁﬁo My |
wsing S0 hasYic di cougy okl
Po T Eomem] ‘ Eong—&sz = DO+E0£MOZPZ]

Povalt o e long porky

(0 PpoF, —3 lony Som s, g, o Bty o dale 0

Gk Pty of dale 2,
M oy Phat

EyLMe,F,0- EgLMg, CP - Fg,0) = ELmgPa]- E 1o Fy )
e ot 1 Pye EoLngy0,) b Egl P Pad = Dy bE I P,)
and E LMy, Fy 3= E[W\oz,]?()z E \Z(;ZFUZ
WY W\\]
EULM(IL ?Z‘J = EL%ZP;U' EL“01$073
_ 2
= Py Vg BeFy v
D AT i Mgt Somald pig sadistley sz Cp, -0y

Ls EU"‘UZFUJ3 ¥e)



2. Assume that there is an economy populated by infinitely-lived represen- ()2 0‘“’)4 quq - Phoom

tative individuals who maximize the lifetime utility function

Ey

f: —(5‘6_00}

t=0

where ¢; is consumption at date ¢t and @ > 0, 0 < 4 < 1.

The economy is

a Lucas (1978) endowment economy having multiple risky assets paying date ¢

dividends that total d; per capita. Write down an expression for the equilibrium

per capita price of the market portfolio in terms of the assets’ future dividends.
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3. For the Lucas model with labor income, show that assumptions (6.25) and 62 quq qu,q P}‘OOW

(6.26) lead to the pricing relationship (6.27) and (6.28).

I (Cha/CE) = o+ oenyy 6257 gl e
In (di41/dy) \ S
n(dey1/de) = pg+ Td€ts1
Mg 1
a=pg—(1=p+; [1=7 02 +03] - (1 =7)pocoa (6.28)
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4. Consider a special case of the model of rational speculative bubbles dis-
cussed in this chapter. Assume that infinitely-lived investors are risk-

neutral and that there is an asset paying a constant, one-period risk-free

return of Ry = 07" > 1. There is also an infinitely-lived risky asset with
price p; at date t. The risky asset is assumed to pay a dividend of d;
which is declared at date ¢ and paid at the end of the period, date ¢ + 1.

Consider the price p, = f; + b, where

o By [dysi]
fe=3 R @
i=0
and
%b, +erp1 with probability g
beyr = (2)
Ze41 with probability 1 — ¢,
where Ej [e;41] = E;[2441] = 0 and where ¢; is a random variable as of date

t — 1 but realized at date ¢ and is uniformly distributed between 0 and 1.

4.a Show whether or not p; = fi + bt subject to the specifications in (1) and

(2) is a valid solution for the price of the risky asset.

4.b Suppose that p; is the price of a barrel of oil. If pr > psotar, then solar
energy, which is in perfectly elastic supply, becomes an economically effi-
cient perfect substitute for oil. Can a rational speculative bubble exist for

the price of oil? Explain why or why not.

4.c Suppose py is the price of a bond that matures at date 7 < oo. In this
context, the d;, for t < T denotes the bond’s coupon and principal pay-
ments. Can a rational speculative bubble exist for the price of this bond?

Explain why or why not.
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5. Consider an endowment economy with representative agents who maxi-

mize the following objective function:

T
max  Fy [Z 0 u (Cs )}
i &=t

C, {wis}. Vs,

where 7" < oco.  Explain why a rational speculative asset price bubble

could not exist in such an economy.
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