ECON 204B (Daniel Friedman, Winter 2017): Final Exam - Answer Key

Problem 1
(a)

()

(+)

Player I is incumbent and Player I is potential entrant.

(b)

E € BRy; < p(—20) + (1 — p)30 > 0
& 30 > 50p

Sp=

ol w

That is, Player I (potential entrant) will choose to enter if p < %

(c)

The first step of backward induction (BI) is shown in the game tree in part (a). The remaining normal form
game (NFG) is

;  PFpGy [35,-20] 85,0
NFpGy | 40,30 | 100,0

So the SPNE is (NFpGy, E) with p = 0.
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That is, for the incumbent, it is a (weakly) dominant strategy and subgame perfect (SGP) to not prepare
(N), to fight if prepared (Fp, not on the equilibrium path) and to go easy if not prepared (Gy) and the
entrant’s best response is to enter (E).

Problem 2
(a)

Simple BI gives (Outp,c,,Outp,c,,Inpycy,Inp,cy) for entrant, thus (Pg|Ch, Pr|Cr) for incumbent,
with expected payoffs (1,1)¢cy, - (:2) + (3,1)¢, - (.8) = (2.6,1).

(b)
1) Try (Pu|Ch, PL|CL).
So the beliefs can be updated as p1(Cy|Pr) = 1 and u(Cr|Pr).
Then {BRy(Py) = In, BRy(Pr) = Out} ™), but BR; to (%) includes Py |C, breaking this equilibrium.
2) TI‘y (PL|CH,PH‘CL).
So the beliefs can be updated as u(Cy|Pr) =1 and pu(Cr|Pr).
Then { BRy(Py) = Out, BRy(Pr) = In} %), but BR; to (**) includes Py |C}, breaking this equilib-

rium.

Thus, neither possible pooling strategy is part of a PBE.

(c)
1) Try (Pu|Cw,CL).
So the beliefs are u(Cpg|Py) = .2 (the prior) and u(Cg|Pr) = g € [0,1] (i.e. arbitrary).
Then, BRy(Py) = Out and BRy(Pr) = In iff ¢ > .5.
Then, BR1(Cy) = Py and BR,(CL) = Py if ¢ > .5.

So a pooling PBE is
{m* = (Py|Cux,CL); u(-|Pu) = prior, n(Cu|Pr) = ¢ > 0.5;a*(Pp) = In,a*(Py) = Out}.

2) Try (Pp|Cy,CL).
So the beliefs are u(Cg|Pr) = prior and u(Cyg|Py) = q € [0,1] (i.e. arbitrary).
Then, BRy(Pr,) = Out and BRy(Py) = In ift ¢ > .5.
Then, BR,(Cr) = P, and BRy(Cy) = Pr, if ¢ > .5.

So again we have a pooling PBE as

{m* = (Pr|Cu, Cr); u(:|Pr) = prior, u(Cu|Pr) = ¢ > 0.5;a*(P) = Out,a”(Py) = In}.
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Problem 3
(a)
w(¢) =0 w({1}) =1 w({1,2}) =6
w({2}) =2 w({2,3}) =10
w({3}) =3 w({1,3}) =8
The core is
T € [1,8]
XTo € [2, 10]
X3 € [3, 12]

An example is (6,6, 6).

w({1,2,3}) =18
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(b)

p | MCy | MCy | MCjs
123 1 5 12
132 1 10 7
213 4 12
231 8 8
312 5 10
321 8 7

> 27 36 45
o | 92 | 6 | 152

The normalized Shapley values are (1/4,1/3,5/12).

(c)

Yes, since w is convex (supermodular), ¢(w) € Core(w).

(d)
The NBS solves
max (1‘1 — 1)(.’1?2 — 2)(373 — 3) st. x14+x2+x3=18
T1,T2,T3

& max Y1y2ys s.t. oy +ye +ys3 =12
Y1,Y2,Y3

= y1:4 fori=1,2,3

& x1=50,1x9=06,23=7

Problem 4
(a)
w; = CE; = p; +0.207 = 1+02-1% =12 (i=1)
2+02-22=28 (i=H)
(b)
E(loss) = (4)2+ (6)1=14=P
(c)

At P = 1.4, low risk people refuse (1.2 < 1.4), so only H-type people accept. Then,
E(profit) = 4000(P — E(loss|H) = 4000(1.4 — 2) = —2400,

which is $ 2.4 million loss.
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(d)

Assuming a uniform price, insurers will serve only H types (as just seen) at the price P =2+ .4 = 2.4.

(e)

With free entry, P gets down to zero-profit level, so P = 2.

(f)

Use screening model and find the insurance company’s participation constraint (PC) to separate contracts
aimed at H-types and L-types.THe PC’s imply that an upper bound in profit for each H-type customer is
(0.2)2% = 0.8 and for each L-type customer is (0.2)1% = 0.2, or (0.2)6, 000 + (0.8)4,000 = 44, 000, which is $

44 million.

(2)

U is not equivalent to Eu, as explained in the Notes 1 (p.24+). It is equivalent up to second order. OVer a

2

limited rantge, the function u(x) = x — cx* works. See also Problem 2 of Problem Set 1.

Problem 5
(a)

Yes, it is symmetric in the column player’s payoff matrix is the transpose of the row player’s.

(b)

For z € (—2,0), we have p* = etr = s € (0,1), e.g., p* = 1/3 for x = —1. Tt is downcrossing since

0> a; =3 —>5and 0 > ag, hence a unique, stable NE.

(c)
For z € (0,10), as = = > 0 > a; = —2, hence s is a dominant strategy. Therefore, the pure NE s is
globally stable.

(d)

Since a; = —2 < 0, the CO case with two pure NE is not possible.

(e)

With = 1, (s1, s2) is the stage game NE. To sustain cooperation, consider grim trigger strategy: play s;
untill someone first plays so, then play sy ever after.

Playing s; (or trigger) against trigger yields stream 3,3,3,... (x).

Playing so against trigger yields stream 5,1,1,... ().
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(x) is BR (.. (trigger,trigger) € NE) iff

3 1
< 2>5(1-9)
3
o> —.
< -5

If § = 7L, the the condition is ¢ > 2(1+7).
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