Problem 1
a) The individual's problem is to choose labor supply, Li, to maximize expected utility, condimenal on the
realization of P, . That is, the problem s

max gflc; - o)Ly
Substituting C; = P,-0Q, /P and Q; = L; gives us:
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Since only P is uncertam, this can be rewritten as:
l'ﬂl.-ﬂ-l E[[P,HFH Fi] ' Li. - [I]FT)L]'T

The first-order condmion 15 given by:

(1) E[(F;/PHR;]-L" =0

T
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Thus optimal labor supply is given by:
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Taking the log of both sides of equation (2) and defining & = InL; yields:

(3) &= [1/y - II-IE[(F: /PHP; ]

b} The amount of labor the individual supplies if she follows the certainty-equivalence rule 15 gven by (in
logs):

(4) &= 1y - D}FE[{F; /PYF; ]

Since In(P; /P) is a concave function of (F, /F), then by Jensen's meguality InE[(P; /P)|P; ] = E[n(P; /P)|P; ]
Thus the amount of laber the individual supplies if she follows the certainty-equivalence rule is less than
the optimal amount derived in part (a).

¢} We are given that:
(5) In(F;/F) = E[ln(P; PHP ] +u; u—~ N0V, )
Taking the exponential function of both sides of equatica (5) yields:
6] B .-"I“=eE|-hrP”'Pm:‘] g™
Tiow take the expected value, conditional on Py , of both sides of equation (8):
@ E[(ri/p)| B.] = FPAR] g e )
Taking the natural log of beth sides of equation (7) yields:
(8 nE|(P,/P)| P,] = E[lnp; /PR, ] + I E[e™ | P,
Mate that In E[z“i |® } is just a constant whose value is independent of P, . Substinuting equation (8) inte
eguation {3} — the optunal ameunt of (log) labor supply — mves us:

6 =[(y-1)]- [E[ncr, /iR, ) + 1 E(e® | )|
or simply:
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@ ¢ =[x~ 1] Ellap, 2yp ) + [ty - 1] JmEfe™ [ 7, |
The fizst term — [ 1y - 1] E[In(®; /B)P; ] - is the cenainty-equivalence choice of (log) labor supply, while
the secomd term is a constant. Thus the € that maximizes expected utilty differs from the certainty-
equivalence rule enly by a constant



