Midterm Exam for Experimental Economics IT (Spring 2019)

Note: You have 180 minutes (1:20-4:20pm) and there are 137 points; allocate your time wisely.

PART A: The Sleeping Game (35 pts)

Read the (abridged) article below:
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Consider the following game played between the two sleepy pilots: Each pilot chooses to
either sleep or stay awake. Falling asleep gives the sleepy pilot some rest, which is worth
NT$2,000 to each pilot. The plane flies safely if at least one pilot to stay awake, which is
worth NT$10,000 to each pilot. If both pilots fall asleep, the plane would be in danger,
which would cost the pilot NT$100,000 each.

Now consider the case where the two pilots are inequality averse in the sense of Fehr and
Schmidt (1999) and have the same utility function. Assume the pilots dislike earning less
than the other player by a factor of «, but feel guilty about earn more by a factor of S.

Hint: Consider the following utility function:

Zmax(wk —x;,0) — né 1 Zmax(wi — xx,0)
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U(X)=x; — —

a. (13 pts) Write down a utility function to represent the pilots’ inequality-averse
preferences and draw the new payoff matrix.

b. (12 pts) Solve for all of the pure and mixed Nash equilibrium of this game.

c. (10 pts) For what parameter values can this explain the intended outcome of the FAA
(where both pilots always stay awake) and the outcome in Taiwan (where one pilot asks

the other to cover him when he is taking a nap)? Why or why not?
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PART B: Ultimatum Games (32 pts)

Paul the Proposer and Rachael the Respondent divide $10. Paul proposes how to split the
money between the two of them, and Rachael decides to accept or reject. If Rachael accepts,
the money is divided accordingly; if Rachael rejects, both earn zero. Find the SPE when the

set of possible offers is:

a. (10 pts) 4, = {(P, R): (9.99, 0.01), (9.98, 0.02), (9.97, 0.03), ..., (0.01, 9.99)}.
b. (10 pts) A, = {(P, R): (10, 0), (9, 1), (8, 2), ..., (0, 10)}.
c. (12 pts) What do you think would happen when real people play this game?

PART C: 2-period Bargaining Game (30 pts)

Player 1 offers how to split a pie of $100 with player 2; player 2 can accept the offer (and
split accordingly), or reject it. If player 2 rejects, the pie shrinks to $25 and player 2 gets to
offer how to split it with player 1. Player 1 can accept the offer (split accordingly), or reject

it (both earn zero).

a. (14 pts) What is the Nash equilibrium of the subgame after player 2 rejects?
b. (16 pts) What is the subgame perfect Nash equilibrium of this game?

PART D: Voter Participation Model (40 pts)

Consider the voter participation model in class and assume now the number of voters in
the minority group L is [ = 1 and that in the majority group M is m = 2. (Suppose that the

cost of voting k < 1 is the same for all individuals).

a. (20 pts) Find out a quasi-symmetric mixed-strategy equilibrium in which all individuals
in group L use the same mixed strategy, i.e., for all 4 € L, v; =0 € (0,1) and the
number of participants from group M is exactly m* = [ = 1. Do you think there also
exists a similar equilibrium with m* = 2?7  Show why or why not.

b. (20 pts) Also find out a totally mixed quasi-symmetric equilibrium in which all 7 € L
use a mixed strategy o and all j € M use a mixed strategy v (there can be many such
equilibria). Among the equilibria you found (if there were many), can you identify any
equilibrium of the form v = (0,1 — 0)—that is, all ¢« € L play ¢ and all j € M play

v=1-907
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1 The Sleeping Game (35 pts)

a. (13 pts)

(5 pts) Utility functions to represent pilots’ inequality-averse preferences are

Uy(X) = 21 — amax(zy — x1,0) — fmax(z; — 2,0)
Uy(X) = x9 — amax(z; — x3,0) — fmax(zxes — z1,0)

(8 pts) The original payoff matrix, where U;(X) = x;, was:

Pilot 2
Pilot 1

Sleep (-$98000, -$98000) | ($12000, $10000)

Awake ($10000, $12000) | ($10000, $10000)

Sleep Awake

Applying the utility functions above, the new payoff matrix would be:

ilot 2
Pilot Sleep Awake
Sleep (-$98000, -$98000) ($12000-3$2000, $10000-$2000)
Awake | ($10000-a$2000, $12000-5$2000) ($10000, $10000)
b. (12 pts)

(9 pts) For simplicity, we assign characters to each candidate of Nash equilibrium:

Pilot 2
Pilot 1 Sleep | Awake
Sleep A B
Awake C D

The pure Nash equilibrium depend on the values of « and 3. After some calculation,
we obtain:
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(3 pts) For mixed Nash equilibrium, we assume that each pilot chooses "Sleep” with
probability p and chooses " Awake” with probability 1 —p. At Nash equilibrium, the two
strategies should be indifferent, and thus:

1—p

P (=98)+(1-p)-(12-20) =p- (10-20) + (1-p) 0= p= 7

Note that 0 < p < 1 should be satisfied, or else mixed Nash equilibrium doesn't exist.

c. (10 pts)

(4 pts) The intended outcome of the FAA (where both pilots always stay awake) is
when the only Nash equilibrium is D. Therefore, it could be explained by parameter
values o < 54 and 8 > 1.

(4 pts) On the other hand, the outcome in Taiwan (where one pilot asks the other to
cover him when he is taking a nap) is when the Nash equilibrium is B or C. Therefore,
it could be explained by parameter values o < 54 and § < 1.

(2 pts) The two outcomes differ because of the value of 5. To put it short, FAA is
actually asking pilots to be very averse to advantageous inequality, which may not apply
to the real world.

2 Ultimatum Games (32 pts)

a. (10 pts)

(5 pts) For any offer in A,, Rachael should choose to accept since it's better than
earning nothing.

(5 pts) Therefore, Paul should propose (P, R) = (9.99,0.01). This is the SPE.

b. (10 pts)
(3 pts) For the offer (P, R) = (10,0), both "accept” and "reject” are Rachael’s best
response.
(3 pts) If Rachael accepts, Paul should propose (P, R) = (10,0). If Racheal rejects,
Paul should propose (P, R) = (9,1).
(4 pts) Hence, there are two SPEs, (P, R) = (10,0) and (P,R) = (9,1).

c. (12 pts) | think when real people play this game, they will consider about fairness.
Therefore, it is unlikely that such an unequal split would be accepted.



3 2-Period Bargaining Game (30 pts)

a. (14 pts)

(6 pts) In this subgame, player 1 is choosing between accepting player 2's offer and
earning zero. Thus, player 1 would accept the offer ($¢, $25 — $¢), where € > 0 can be
infinitely close to zero.

(8 pts) Hence, (0,9$25) is the Nash equilibrium of this subgame.

b. (16 pts)

(6 pts) From the results above, we know that in this whole game player 2 is choosing
between accepting player 1's offer and earning $25 — $¢, where € > 0 can be infinitely
close to zero.

(10 pts) Hence, to make player 2 accept the offer, player 1 should propose ($75, $25).
This is the subgame perfect Nash equilibrium.

4 \Voter Participation Model (40 pts)

a. (20 pts)
1

(5 pts) When m? = 1, the voter in group L will earn 5 — « if he choose to vote, or
earn 0 if he choose not to vote. Since kK < % the voter in group L should choose to

vote. Hence, 0 = 1.

(5 pts) With the voter in group L voting for sure, the voter who abstains in group M
is actually preferring a tie over a win. However, he earns % in a tieand 1 — x in a win,
where the former payoff should be smaller than the latter given k < %

(3 pts) Therefore, the quasi-symmetric mixed-strategy equilibrium doesn't exist for the
case m’ = 1.

(2 pts) Next, we consider the case m* = 2. Under this condition, the voter in group
L chooses to abstain for sure, since there's no way he could change the result.

(2 pts) And with the voter in group L abstaining for sure, one of the voters in group
M has no point to vote, as he gets 1 if voting and 1 — k if abstaining.

(3 pts) Thus, the quasi-symmetric mixed-strategy equilibrium doesn't exist for the case
m" = 2 either.
b. (20 pts)

(8 pts) Using mixed strategy means that the voters are indifferent between voting and
abstaining. First we consider from the viewpoint of the voter in group L:

Probability v? 20(1 — ) (1—1)?
Decision (2 votes for M) | (1 vote for M) | (0 vote for M)
Vote —K % — K 11—k
Abstain 0 0 %




Since the two options are indifferent,

@2(—5)+2@<1—@)(%—n)+(1—v)2(1_ﬁ):-(1—@)2
:>v(1—v)+(1—v)2—/~;:%(1—v)2
:,352:%_,@ o= Vi—2n.

(8 pts) Next, we consider from the viewpoint of a voter in group M:

Prob.

0. v-(1—0) (1—0)-0 (1—-2)-(1—0)
Decisio (1 vote for each) | (1 vote for L) | (1 vote for M) | (O vote for both)
Vote 1—k 5 — K 1—k 1—k
Abstain 2 0 1 :
Since the two options are indifferent as well,
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=>0=1-V1-2k=1-7.
(4 pts) From the above, we can see that there exists an equilibrium of the form

v=(0,1-7)=(V1—-2k1—+v1-2k).




