B.E. International Program
Faculty of Economics
Thammasat University

EE311 Microeconomics Theory, Semester 2/2019
Homework Assignment #7 | Due date: Sunday 12 April 2020
Instruction:

1) Attempt all questions.

2) You may study and discuss in group but you have to write up your
solutions independently and by handwriting only. Copying and/or
Plagiarism is considered as a serious crime in academic arena and
it will not be tolerated. If detected, all parties involved receive
‘zero.’

3) If you have any questions, please feel free to email me at
pongpalin@gecon.tu.ac.th

Game Theory (CH 14)
Please attempt the following questions from your Textbook (available

on Moodle).
The questions are on Page 597 onwards.

Review Question 1 Briefly Explain
Review Question 2 Briefly Explain
Review Question 3 Briefly Explain

Problem 14.6
Problem 14.15 Answer only Sub-Question (b), 1.e. find MSNE.
Problem 14.23



1. What is a Nash equilibrium? Why would strategies

that do not constitute a Nash equilibrium be an unlikely 6101540830
outcome of a game? Piﬂacho\'l' K.
Ans. Nosh equilibriom ocurs when the player choose strategy thot provide o highest payoft

, oven the strodegies chosen by the other plyers in dhe game.

T8 plagers choose strateqy that do mot constitvte the Nosh equilibivm , the plagers oould
chogse  anather strategy that increase their payeft  given the sﬁmha‘nes chosen b\1 the other plyers.

Since plyers omld increase tneiv payoft by choosing othe shrodegies , shategies ot
do not constitute a Nash eqilibium ae an wolikely whome .

2.  Whatis special about the prisoners’ dilemma game? Is

every game presented in this chapter a prisoners’ dilemma?

s, A prisoners’ dilemma game show e conflict behween self - inderest and collechve - interest.
The chicken i3 Special because it has muthiple  Nosh eqilibim. In cach Nash eqilirom , one player
thooses o coopevafive strodeqy while the ofnev plyer cheose a non- coopemtive strategy.

Te different behween the pisoners ' dilemma ond children game i3 fat in the prisoners’s  dilemma

bt players have & dominant Shrategy to contess and by choosing s domi namt strokegy , both players receive
a pyoff worse toan if they both choose to vt conless.

3. What is the difference between a dominant strategy

and a dominated strategy? Why would a player in a game
be unlikely to choose a dominated strategy?

Ans. A dowinant strateny is o strategy Mt is better fan any other shotegy e plager
wight Falsw no matter what e oher dager does. A layer has o domineted shatesy
when it has other sh—a’udies ot give it a higher payeff no matiey what he oter
player does. A player would be wnlikely o chaose o domineled stadegy becarse the payer

wild alnays impove ks payort by choosing omather Shrategy regardless of the sradegies
thosen by e other players.



14.6. Asahi and Kirin are the two largest sellers of beer
in Japan. These two firms compete head to head in the
dry beer category in Japan. The following table shows
the profit (in millions of yen) that each firm earns when
it charges different prices for its beer:

Kirin
¥630 ¥660 ¥690 ¥720

¥630 | 180,180 | 184,178 | 185,175 | 186,173
¥660 | 178,184 | 183,183 | 192,182 | 194,180
¥690 | 175,185 | 182,192 | 191,191 198,190
¥720 | 173,186 | 180,194 | 190,198 | 196,196

Asahi

a) Does Asahi have a dominant strategy? Does Kirin?

b) Both Asahi and Kirin have a dominated strategy: Find
and identify it.

¢) Assume that Asahi and Kirin will not play the domi-
nated strategy you identified in part (b) (i.e., cross out the
dominated strategy for each firm in the table). Having
eliminated the dominated strategy, show that Asahi and
Kirin now have another dominated strategy.

d) Assume that Asahi and Kirin will not play the domi-
nated strategy you identified in part (c). Having elimi-
nated this dominated strategy, determine whether Asahi
and Kirin now have a dominant strategy.

¢) What is the Nash equilibrium in this game?

¥630
¥660
¥690
¥720

Asahi

Kirin

¥630  ¥660  ¥690  ¥720
184)178 | 185,175 | 186,173
178,084) | 183,183 | (192182 | 194,180
175,185 | 182,092 | 191,191 | (198) 190
173,186 | 180,194 | 190,198 | 196,196

6104 )4 0430
Pi\,achotl' K,

o) Domitat s & strdegy thod is better than amy other sivabegy
ot & plager might choose , no mather what strutegy the other
plascr foloms. Dot Kirin  and Asohi don't have domivart shotegy
becavse it is beHer off for Asahi to sell ¥ 630 i Kirim el
ot ¥430, but Asohi better off fo sell % 60 iF Kiein sel ¥ 690

b) Duminated is & stodegy sich that e ployer has anether

trategy fat gives o bigher oyt , wo watter what dhe other player-
Tn this game , Asahi hos & dominated ot ¥720 omd Kirin has

o dominated af ¥ 320 oy well. No madter whet Grin does , Asohi will
vot sell ot $720 omd no matfer what Asohi does, Kivin wil mot

sel ot $720. TF neither player wil pay these dominated strodegies,

70 cn be vemoved fiom the table . ed Wilight in fhe table)

¢) Anoter domivated - Asahi hos a dominated ot %470 amd Kirin hos o domivated ot ¥ b0,

d) Since we eliminated awther domivated straeqy , bot player have dominant stteqy which s at % 0.

e) Nash equifibriom in s gqame is (S5, ,S*K,_“) - (tip %ino)

N



14.15. Consider the following game between Sony, a
manufacturer of video cassette players, and Columbia
Pictures, a movie studio. Each firm must decide whether to
use the VHS or Beta format—Sony to make video players,
Columbia to release its movies for rental or purchase.

Columbia Pictures
Beta VHS

Beta | 20,10 0,0
VHS 0,0 10, 20

Sony

a) Restrict attention to pure strategies. Does either firm
have a dominant strategy? What is (are) the Nash equi-
librium (equilibria) of this game?

b) Is there a mixed strategy, Nash equilibrium in this
game? If so, what is it?

¢) Restrict attention again to pure strategies, but now
focus on a sequential-move game in which Sony chooses
its strategy first. What is (are) the Nash equilibrium
(equilibria) of this game?

Columbia Pictures
Beta VHS

Beta @@

Sony

0,0
VHs | 0,0 |(0)20

610440430
Piwachod' K.

1) Buth Sony ond Cduwbia Pickres do not have dowinant shoctegy
There are 2 Nosh equilibrivm : (Betw, Befa) | (VHS , VHS)

Columbia Pictures
b) 1‘-&‘ Betay, VHS 1-Tig
Beta | 20,10 0,0

VHS 0,0 10,20
1-Tig

Son,

Svm‘ set probability of Pla\,ing Beta = Ty

" " VRS = 1-Tig

Colvmbio set probability of playing Beta = T

r " VRS = 1- Tia
Playing wmixed stralegy - Sony choose Tig such foot

Colombia's expected T fiom Beta = Cilvmbia's cxpecked 1 from vd
0 +(1-T) < 0 = 0 (Tg) +(1-T) 20

T c 2
T3S

Sony's txpected T fram Bt

Son\i's expected T fram VHS

W+ 0-U-T) = 0-Tat 10(1-T)

)
Te 5

¢) Columbia wil olways chosse the same strotegy to be opfimal
In moving First therefore Nosh Eailibim is Sony will choose Beta

ollowed by Colvmbia chovse Beta

Show T =2 — Sy puts more prob. on the Beta thot Colvmbia doesu't like

Similarly, i any wited shotegy equilibivm — Columbin plays Beta with prob.
Tesd = Colvmbin. puts less prub. on fhe Beta thot Sony prefers.



14.23. ABC and XYZ are the two cereal manufacturers
contemplating entry into a South American market. Each
will be able to build one plant, and that plant can be used
to make either a cereal that is high in fiber and low in
calories (High Fiber) or a less healthy cereal with a sweet
taste (Sweet). Once a plant is chosen to produce one kind
of cereal, it will be prohibitively expensive to switch pro-
duction to the other type. The following table shows the
annual profit (in millions of pesos) that each firm would
earn given the production choices of the two firms.

ABC profit is the left number in each cell; XYZ’s profit
is the right number. For example, if ABC makes the
sweet cereal and XYZ produces the high-fiber cereal, an-
nual profits will be 50 million pesos for ABC and 60 mil-
lion pesos for XYZ.

a) Best response for ABC —— , Best response for xvz—
Thevt ave two Nash Equilibriom : ( s'm ,S’m ) < (50,40)
(S;w 'S',ﬁ!_) b (40, 60)

b) ABC il want to end wp in e (50,800 equilibrivm
;50 ey gain 50 milion pesos instead 0F (4o b0) equilibrivm
that +‘n¢3 gain only 4 milion pesus. As o vesit, ABC shovld

move first

¢) ¥z will both goin €0 willions pesos in both 40,600 amd 50,40

Nash equilibrivm. Sp it has no first mover adven’mde

6104 p4 0930
High Fiber Sweet P;\iaChﬂ\'I' K.

XYz

Sweet (50160) 30,40

ABC
— High Fiber 20, 30 (40Y60)

a) If the two firms choose the type of plant simultane-
ously, is there a unique Nash equilibrium? If so, what is
it? If not, why not?

b) Would ABC have a first-mover advantage if capacities
were chosen sequentially? If so, briefly explain how it
might credibly implement this strategy.
¢) Would XYZ have a first-mover advantage if capacities
were chosen sequentally? If so, briefly explain how it
might credibly implement this strategy.

p e first position
As¢

XYz
d TRRE H

(30,401  (50,00) (49,00) (20,30)

XYz

(30,40) (40, 60) (50,60) t20,30)



