Experimental Economics I: Behavioral Game Theory Homework (18S)

For BGT2

Part A: Find the Nash Equilibrium for the Following Simultaneous Games:

1.

Public Goods Game: There are N players, and each choose to invest ¢; from their
personal endowment ej. Total investment, cai = sum of ¢, is then multiplied by m and
divided among all players. In other words, payoffs are e - ¢; + m * can / N.
Prisoner’s Dilemma: (T>H>L>S)
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Part B: Find the SPE for the Following Sequential Games:

1.

Dictator Game: Paul and Rachael are to divide 10 dollars. Paul proposes how to split

the money, and the money is divided accordingly.

. Trust Game: Ian the Investor has 50 dollars, and has to decide how much to invest in

the new business project of Tracy the Trustee. Ian can invest any amount $X, between 0
and 50. After Ian’s investment of $X, the project succeeds and $X is multiplied by a factor
of m. Now, Tracy has to decide how much to repay lan. Tracy can repay any amount

$Y, between 0 and mX.

Part C: The Sleeping Game

Read the (abridged) article below and answer the following questions:

1. 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. Draw the game
matrix (assuming each pilot only cares about the sum of their own monetary payoffs).

2. Is it consistent with equilibrium for both pilots to stay awake? Why or why not?

3. Solve for all of the pure and mixed Nash equilibrium of this game.

4. Which equilibrium could result in the case described in the news below where both
pilots fall asleep despite FAA forbidding pilots sleeping? Which equilibrium
corresponds to the case where one pilot tells the other s/he is going to rest for a while?
Which one has a higher monetary payoff for the pilots?

5. How did different rules (across countries) select different equilibrium? Do you think

the experts rightly blame the FAA for this “accident”? Why or why not?
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6. Now consider the case where the two pilots are altruistic and have the same utility
function. Assume the pilots discount the payoffs of others by a factor of a.

a. Write down a utility function to represent the pilots’ altruistic preferences and
draw the new payoff matrix.

b. Solve for all of the pure and mixed Nash equilibrium of this game.

c. Can this explain both the outcome in the US (where both pilots occasionally fell
asleep) and that in Taiwan (where one pilot asks the other to cover him when he is
taking a nap)? Why or why not?

7. 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 3.

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

b. Solve for all of the pure and mixed Nash equilibrium of this game.

c. 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?

8. Which model of pilot’s preferences do you think is more realistic and explains more

empirical facts? Justify your answer.

Hint: Consider the following two utility functions:

C6: U(X)=x +ax,

C7: U,(X)=x, —Lz max(x, — x,,0) —iz max(x, —x,,0)
n—1 ki n—1 ki
FEE T ETE BEFAARANE 2009/10/26 EqEER (S5 FERETHE]
Wiz e B DR T - SEAVEE ? EEETRMAEE (FAA) lABRRZA - B - F A ARNERE
BEE A MM NE > A ERUEER TS

SEEIPEILATZE ST H AT ERA B SR AT _EZ22@P TR A - ST —E 0 Har A A TS - KR EATEr
> ERAEIERE > DURSRESI - ZREFHHETITRERFIRA 2 - RS ERBIEFRENITIRNERGERME
AEEREHISHE - MAERERERN B A FNVBORAKHE L - LEE TR - .. (TH8). B R0 R > Hr]6E
AEREE " I REEE SO T ) o . (FH8).. 225 Rk - IRAEERIEEMAER - KERZEE - 17
BHIEE T A A - RLHF  RINERERLE M2 A B C B S MGG > #45EE 2R "%
FR > FAANKRERERA - ARRMFIGI > A TR A s | -

A E A ATRAERE - ARVEELLAE - " BEAREI A e - B/ NE— BT | SN E AR EEE - 5D
WEE T - BRI REBIFR AR SERIBAVATIY NE—& 5 St OERE EEREEE - TrREmbaRE
BUEE ~ ERZEARESE o SEIEANIEREREE © R T2 > SN - KMtz e - sEas
BEEGHEHEM SRR " B EFTR—E5 > BRI EIth P -




