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1. s¾‘6 (1, 2) 5^àƒb®u:

U1(x1, y) = x1y; U2(x2, y) = x2y
2

w2 x Ñ®A5’�¾‘ (g�Ñø), 7 y uø‹,�tu‹ (g�Ñ p)�

IsA5F)®Ñ:

I1 = 200; I2 = 300

• (10%) ¤sAÈñ5tu‹ Pareto |_¾ y∗ uÖý?

(Ans) PO y∗ must satisfy Samuelson foc

∑

i

MRSi =
x1

y
+

2x2

y
= p

and aggregate budget constraint:

x1 + x2 + py = I1 + I2 = 500

There are infinite solutions. 2

• (10%) â¤sAAèœ.5 Nash Ì©tu‹,¾ ȳ uÖý?

(Ans) From individual incentives:

MRS1 =
x1

y1 + y2

= p, MRS2 =
2x2

y1 + y2

= p

and individual budget:

x1 + py1 = 200, x2 + py2 = 300

we have:

y1 = 0, y2 =
200

p
= ȳ, x1 = 200, x2 = 100 2

• (10%) JsAªçÞ›¼tu‹A…5}Új�, † Lindahl Ì©5_

Ag� pi øuÖý?
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(Ans) Demand for y for two consumers are:

y1 =
200

2p1

, y2 =
2 × 300

3p2

Hence p2 = 2p1. Also we must have p1 + p2 = p, so:

p1 =
p

3
, p2 =

2p

3
, y = y1 = y2 =

300

p

Note that Lindahl equilibrium must be Pareto optimal since it satisfies Samuel-

son foc. But PO may not necessarily be Lindahl. 2

• (10%) JsA�.ø−új5^àƒbDF), Lindahl ›¼u´EÍ

?D®ƒ^04?

(Ans) Yes. 2

2. ø_%Èñ2� n P°”5¾‘6 (homogeneous consumers) ¸s_�^

¼¹ (complements): ’�‹ x ¸‹,�5tu‹ y� cqVA5^àƒb

îu:

Ui(xi, y) = min{xi, y}, ∀ i = 1, . . . , n

7F)îÑ I� ~½:

• (10%) Pareto |_5tu‹,¾ y∗?

(Ans) For PO, must have:

y = x1 = · · · = xn

Then with aggregate budget:

y + x1 + · · ·+ xn = nI

Hence:

y∗ = x1 = · · · = xn =
nI

n + 1
2

• (10%) ú˚ Nash Ì©5tu‹,¾ ŷ?

2
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(Ans) Each consumer i would also like y = xi.

Equilibrium is then again:

ŷ = x1 = · · · = xn =
nI

n + 1
2

• (10%) ç,Ab n Ó‹v, »Zš˙�},¯´u-±?

(Ans) Since y∗ = ŷ, free-riding index δ(n) = 1 for any n ≥ 2. 2

3. w/�ùæ5qì, OÛÊcqs¼¹uêr�H¹ (perfect substitutes)�

]VA5^àƒbîu:

Ui(xi, y) = 2xi + y, ∀ i = 1, . . . , n

~½:

• (10%) ¤v Pareto |_5tu‹,¾ y∗?

(Ans) y∗ = nI, xi = 0 2

• (10%) ú˚ Nash Ì©5tu‹,¾ ŷ?

(Ans) ŷ = 0, xi = I 2

• (10%) ç,Ab n Ó‹v, »Zš˙�},¯´u-±?

(Ans) Free-riding index δ(n) = ŷ/y∗ = 0 for any n ≥ 2. 2
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1. (40%) cqsA (i = 1, 2) �ó°íŸ˙ w1 = w2 = 10, /�ó°í

Cobb-Douglas ^àƒb:

Ui(xi, y) = x0.6

i
y0.4

w2 xi Ñ i 5’�¾‘¾, 7 y Ñtu‹,¾� Ê¤sA%Èñ2, tu‹

ÑsAœ.5¸ y = y1 + y2, ]sA5ã�Ì„�ÌÑ wi = xi + yi�

D5?ø_s¼¨ˇ�, sAÊí‚°v²ìu´b¡D� 7Ê�ù‚2Aè

¡D6y²ìwœ.Àç, .¡D6Zª»Zš��wA�

• tj|¤ˇ�Êû�ª?¡DÕ” (1 ª¡‹C.¡‹, 2 ª¡‹C.¡

‹) -5sA^à�

(Ans) If none participates, both get U1 = U2 = 0 (with x1 = x2 = 10 and

y = 0). With i participating only, i gets Ui = 5.10 (with xi = 6 and y = 4),

and j gets Uj = 6.93 (with xj = 10 and y = 4). When both are in, their

Nash utility levels are U1 = U2 = 6.38. If costless bargaining is possible, their

Lindahl utility will be U1 = U2 = 6.73. Therefore, we have the following

normal-form game:

(U1, U2) 2 in 2 out

1 in (6.73, 6.73) (5.10, 6.93)

1 out (6.93, 5.10) (0, 0)

• ~½¤ˇ�5 SPE Ì©ÑS? u´x�^04?

(Ans) There are two equilibria: (1 in, 2 out) and (1 out, 2 in). 2

2. (30%) J C(S) [ýø¾‘6ÊÞú²áÕ¯ S }²|íRßÕ¯� tJ-

WzpªJ¯Ü“ (rationalize) ¤¾‘6²ÏWÑ C(·) 5Rß R „.u

4



ˆØÞ 2009.01.12

quasi-transitive:

{x} = C({x, y, z})

{x} = C({x, y})

{y} = C({y, z})

{x, z} = C({x, z})

(Ans) Since xP
∗

y , yP
∗

z , but xI
∗

z , we know C(·) is rationalizable, but R∗ is only acyclic,

not quasi-transitive. 2

3. (30%) tj|Ê Harbaugh [PC 1996] íI�DzÞ_�2, �£I�0í

s_Ì©jI�0�

(Ans) The equilibrium requires:

Area(V )

a2
=

nV

n

Let the voting rate
nV

n
≡ η

We have:
[

a −
t

r

1

η

] [

a −
t

r

]

= a2η

So:

η =
a[a − t

r
] ±

√

a2[a − t
r
]2 − 4a2 t

r
[a − t

r
]

2a2

assuming

a >
5t

r

for real solutions. 2
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