Exercise of Asset Price Function

Lucas (1978): Pricing Arbitrary Assets

EX: Price a 1 period, pure-discount bond paying 1 unit tomorrow
in all possible states
State: z = (21, 29) holdings of stock and bonds

(P1) v(z,y) = maxu(c) + BE[v(2], 25, 4')|y] s.t.

c+p1(y)z1 +p2(y)zh < z1(pi(y) +y) + 22 and ¢ > 0,27, 25 > 2

Definition: A recursive equilibrium is
(e(z, ), 81(2, 9), 52(2,9), Pr(y), p2(y)) s.t.
1. (optimization) (¢(z,y),s1(z,y), s2(2,y)) solve P1.
2. (market clearing)
¢(1,0,y) =y and 51(1.0,y) = 1 and s2(1,0,y) =0,Vy €Y

Lucas (1978): Pricing Arbitrary Assets

EX: Price a 1 period, pure-discount bond

FONC:

u'(c)pa(y) = BE[va(21, 25,9 |y]]

u'(c(2,y))p2(y) = BE[ (c(s1(2,y), s2(2,9).9"))|y]
FONC + equil condtions:
pu'(y')

u'(y)p2(y) = BE[U'(y')|y] = p2(y) = E| W)

Y]

Question: Within the Lucas model, when does the mean
return to stock exceed the risk-free bond return?



Answer:
1. 1= E[E%Y Rs(y, y/)|y] where R*(y,y) = WL

u'(y) p1(y)
2. 1= B2 RY(y,y)|y] where R¥(y,y') = -
3. 0= B[S (R (y.y) = By, )|y

4. Use E[ab] = E[a|E[b] + Cov(a,b) to get
0 = E[m|y|E[R® — R®|y] + Cov(m, R® — R%|y)

8 b _ =Cov(m,R*=R)y) _ —Cov(m,R*—R"|y)
5. E[R® — Rly] = E[mly] - p2(v)
6. Need m to be random AND to covary negatively with R*%.

Stock return needs to be high w/ high endowment shocks.




