Microeconomics Prelim August 31, 2006
Answer Keys

1. 1(a).

Case 1.0 > 1. In this case the utility function is stricttpiasiconcave, and, because all
prices are equal and the utility function is synmeein x, ..., X, the consumer demands the

same amount of every commodity or variety, i.et,\Walrasian demand for variefys o’ ] =
p

1,...,L. Hence she reaches the utility level

o o
01\ o1 01\ o1

Zi ﬂ ’ = Lﬂ ’ :Laﬂ:La-_lV_v:Lc‘lv_V'
i=1 Lp Lp p

an expression that is increasind-iwvhen ¢ > 1. Hence, in this case more variety is good
for the consumer.

Case 2.0 [0 (0,1). As in Case 1, the utility function is stljcquasiconcave and the
1
consumer reaches the utility IevE‘I"lv—v, an expression that is natecreasing in L. Hence, in
p

this case more variety hurts the consumer.

Case 3o < 0. Now the utility function is strictly quasiceex, and all the solutions to the
utility maximization problem are of the corner \&yi, with the consumer buying only one good.

01\ g1

Thus, she reaches the utility le %&} i :v_v’ independent of. Hence, in this case more
Y Y

variety neither benefits nor hurts the consumer.

1(b). The solution to the utility maximization problemorf(1) is the same as the
one for the usual CES function

L ot ci—l
(Zi:lxi ° j ' (2)
because (1) is an increasing transformation ofH{2ce,

X; (Pyy-es P, W) = W(Zil;l piH)_l pj_o.

with elasticity
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If pp=p2=...=pL = p, then this expression becomes
-@Q-0)p? (Lpl“’ )_1 -o=-1-0)p" "L -0=-01-0)L" -0,

which tends to & asL — oo.

-1
Intuitively, whenL is large, the tern{ziil pil_") varies very little with changes [, so

that X; (p,,...,p_, W) = CONSTANT x pj_", a demand curve of constant elasticity equal ¢ -
This limit demand elasticity equals (in absolutéue the elasticity of substitution of (1).

u, (X X,...,X)
Uy (LX)
consumer gets in b-variety world where she spreads a total amourtxotinits of the good
equally among thd. varieties, to the utility that she gets in a omeiety world where she

consumed x units of the only variety available. ﬁ(L,x) >1, she displays love for variety, and

1(c). The quotientB(L,x)E is the ratio of the utility that our

higher values of3(L, X indicate a stronger preference for variety.
Because (1) is homogeneous of degree ofrg,in,,X, ), we can write

u, (X X,...,X) _ X, 15...n _u 11...0 _u 1L...D

t L,X) = =[3(L),
AL x) u, (Lx) Lxu, () Lu, @) L P(L)
and we can compute
L{ : 100_1]0_1 o
i=1 — o 1
LY (L)G—l yl— Y
L) = = =L ot=L o1,
B(L) C 3
We can compute its elasticity as
L 1
L) =p'(L —y+ : 3
n(L) B()B(L) V¥ 3)

In Case 1 of 1(a) above we found that, yor O ando > 1, a higher number of
varieties benefits the consumer. Expression (3eggwith this finding, sincg(L) >0 wheny =
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0 ando > 1. In general, the terml—lis positive fora > 1, buty can in principle be of any sign.
0‘ —

A negativey of large absolute value could makéL nggative even witly > 1.

1(d). The monopolist faces a constant-elasticity demanmuvec of the form
1 3

y,(p;)=ap,”°, or, in indirect form, Ej(yj)=a5yj_8, and  maximizes

1
p;(y,)y; —¢c;(y,)=ay, oy, —c,(y,), where c,(y, Js the monopolist's cost function. The

1 1

FOC is (1—i)a5yj‘5 =c;'(y)), ora—_lp,- =c;'(y;), which yields p, =—"—c;'(y;) . We
o o -1

can then compute

p,—-¢c' _10 o o-o+1 1
J j :0 1 — — ) (4)

j j
Comparing (3) and (4), we observe that the elagtiof the love-of-variety function

brice-marginalcost, o it and only ify = 0, which is the case often
marginalcost

postulated in the literature (in other words, (%) dften replaced by (2)). But these two
magnitudes will in general differ unless the wilitinctionu, (x,,...,X_ ) is the one given by (2).

coincides with the
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3. (a) Paco Ophad allocdkins: O
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4.

(a) The firm would only consider offering a wagewf or a wage ofw,, . If the firm offersw,
then all types apply and the expected profit perkewis

Ty = (Pt PX,+ PXg) R-w,  (all types) (1)

while if the firm offersw, then only types 2 and 3 apply and the profit perker is (using
Bayes’ rule)

—| P Ps
T, = X, + X5 |[R=wW, (types 1 and 2) (2)
i {pﬁps * Pt P 3} ]

Thus the firm should offew, if 7z, >, and w_ if 7,> .

. woow
(b) Since x,< x,, —=<—-.
3<% X X,

(b.1) In this case we havét <M < W The only piece rates that will be consideredHzy t
Xl X2 X3

firm are b= L , b =M andb=_ if the firm offersb="L then everybody will apply
X3 X X
and the profit per worker will be given by

7, = (P, + P X+ pgxs)(R—%j : (all types) ®)

If the firm offersb =W then only types 1 and 2 will apply and profit pearker will be
%

| B P W
T = + X, || R-——=|. (types1and 2) (4)
) (Dﬁple P+ P, ZJ[ ij

If the firm offersb:M then only type 1 will apply and profit per workeill be
X

T = &(R—W—):j- (only type 1) (5)



: P P2
> X > > + > +pX,+ . Furth
Sincex, >X, > X, X (p1+ple o pzxzj and x, >( px, + pX,+ px,) . Furthermore,
sinceﬂ<ﬂ<ﬂ, (R—ﬂj>(R—ﬂj>(R—ﬂJ.Thus 7T, > 11, > 11, and therefore
XXX X % X3
the optimal piecerateis b:ﬂ.
X
(b.2) In this case we havit < ¥ < Yo £ the firm offersb =L then everybody will
XX X3

apply and the profit per worker will be given Iy = ( PX + PX,+ pg(a)(R—ﬂJ (see (3)
X3

above). If the firm offerd =W then types 1 and 2 will apply and the profit perker will
X

be

_ P P> Wh
T, = X, + X R——j. (types 1 and 2) (6)
i (pﬁpz P+ P, ZJ( X,

If the firm offersb =t then only type 2 workers will apply and profit peorker will be
X

, = xz(R—%]. (only type 2) W

H pl p2 WH WL
Since + X, | >(pX+ pX,t P and [R——j>{R——j, T, > TT,.
(p1+p2x1 -y zj (PX,+ PX,* Py X y | BT

Hencethe optimal piecerateis b=Lh 7T, > 711, and b=t jf T, > 71,

(o) If p1=%,p2:—2,p3:—2; X,=42,x,= 40x,= 38;R= 54w = 90Qy, = 9Zthen we are

in case (b.1) abov%wH =924< WLi = 900:'—(2) = 94%. Thus the only options considered by
X

the firm arew,, ,w,_andb =W -9, The first yields a profit ofz,, =1,218 (see (1) above),
X

the second a profit off, = 1,216.8 (see (2) above) and the third a podfig = 1,344 (see
(5) above). Thusz is the largest profit anthe optimal choiceisa piecerateof b =

Wi — 9o

X



(d) If plzi, pzzi, p3:711; X,=16,x,=15x,= 12;R= 40w = 22%y, = 2Ethen we are
. W, _ W, _ W, _ , . :
in case (b.2) above| = =15<—-=15.7%— = 18.7%. Thus the firm will only consider
% X X3
W, W, =W andb =W . The first gives a profit of = 338 (see (1) above), the
X X

second givest, = 315 (see (2) above), the third gives= 379.92 (see (6) above) and the
fourth givesr, = 375 (see (6) above). Thtlee best option isa piecerateof b= W =

%
15.75.



S.

(a) The extensive game is as follows (P means propose, R means refuse or reject, A means accept,
E, means embargo on country 1, E, means embargo on country 2):

R
E/ \Ej E: E-
Z1 Z2 Z3 Za Zs
(@ The corresponding normal formis:
Country 2 Country 2

A R A R

Country P z1 z2 Country P z1 z3

1 R 74 z4 1 R z5 z5

Country 3: E1 Country 3: E2

(b) The von Neumann-Morgenstern payoffs are as follows (assign utility 1 to the best
outcome, O to the worst, etc.):

z, 1
z 3 2,7, 1 z 1
Country 1: | zz 2|, Country2: | z 4|, Country 3: | z,,Z, %
Z 3 2,2, 0 z,z, 0
z, O
Country 2 Country 2
A R A R
P %’%’1 0111% P %lé’l 11010
Country Country
1 R %1110 %11!0 1 R %’O’% %’O!%
Country 3: E1 Country 3: E2

(© Suppose Country 2 chooses R for sure. Let p be the probability that Country 1 chooses P
and let q be the probability that Country 3 chooses E, . Then the following must be true:
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(1) Country 1 must be indifferent between choosing P and choosing R: 1-q=%q+4(1-Q),
which gives g :% ; and

(2) Country 3 must be indifferent between choosing E, and choosing E,: 4 p =4 (1- p), which

, 1
gives p=E.
Given these probabilities, Country 2 strictly prefers R to A. Thus the mixed-strategy Nash
... . (P RIA R|IE E,
equilibriumis| = |
1 1/ 112 2
2 2 2 2

(d) The expected payoffs at the Nash equilibrium are as follows. For Country 1. % :

for Country 2: % for Country 3: %
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