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Abstract

Reciprocity norm in théJ.S. Congressnd stateassemblies has bestudied extensively. By
contrast,obedience norms frequently observedmany legislativebodies outside the United
States hve received relatively littlattention. We seek to provide an evolutionary account of
obedience norms. Drawing on a detailed observation ofethislative game irthe Korean
NationalAssembly, we model it abe repeated carrot-and-the-stick game. The results gtadw
obedience is an evolutionarily stable strategy (ESS).
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1.1. Introduction

In the U.S. Congresandstateassemblieshere is a time-tested observation of reciprocity
norm in the organization of thdegislative activitiegMatthews, 1960; Clapp, 1963; Feno, 1962;
Asher, 1973; Wahke, Eulagt. al., 1962). Also, the evolution of the normwsll understood.
The important works o¥Weingast(1979), Axelrod (1981), Shepsle and Weinga&t981), and
Taylor (1976, 1988) havell made a significantontribution toour understanding of how
reciprocity can evolve as an institutional practice.

In a marked contrast to the study of reciprocity, ldggslative norm of obedience has
been little studied. Imanylegislatures outsidéhe UnitedStates,especially incountries where
party discipline isstrong or where authoritariaagimesreduce their representatiagssemblies to
a rubber-stamp organization, members cannot act as the equals Aaséneiancounterparts do.
There is a strong pressure for them to obey party leadership or an authatt@fiexecutive. In
either case, obedience andmplianceare what igoutinely expected olegislative members.
Since there are numerous legislative bodies around the world which resemble very littigube
structure ofAmerican legislatures, ihay well bethe case that thabedience norms are more
widely practiced than the norm of reciprocity (Mezey, 1979; Kim, Barldnal., 1984,
Lowenberg, et. al., 1985).

In an attempt tanodel the evolution of obedience, we focus on the Koigatonal
Assembly, a typicatase inwhich aset of hierarclzial normsstructure thdehaviors of legislative
member%) (Kim and Pai, 1981Kim and Park, 1985; and Kim, 1988). In Koreacls®where
legislative memberpursue three goals: reelection, persamifience, andhe legislation ofgood
public policy(Fenno, 1973). Resources are requireddimieve any othese goals and the needed
resources in the National Assembly are highly concentrated in the hands of a few leaders.

The first step for a member's reelection is to obtain a party nominationanmer seeking

reelection without an endorsement by a party facemsuperableodds in Korean electoral



process. Thexclusivepower tonominate a candidatests with party leadershimaking the
member's personal loyalty the top party leader an important condition for renomination. Also,
the costs ofunning a successful election campasge schigh that few individualsan finance it
out of their own personal resources. One estimate for the 1988 N#tsseahblyelection shows

a figure of800 million won (approximately onenillion in U.S. dollars), an average amount spent
by thewinning candidate.g,.) Members need to raise a significinancial support to organize a
successful reelection campaign dad thissupport,they dependheavily onthe leader of their
party or faction.

Election campaignindoes not stopfter an election for themembersvho harbompolitical
ambitions. They must manage their districts and consolidate their electoralbloéisesf,which
require time, effort and money. One recent st{Rirk, 1988) shows thamemberstake these
tasksvery seriously indeed. Each memb#re study revealed, spent more than one-third of
his/her workinghours in home district, an average ofdeg®¥sper monthThis level of activity in
district compares favorably even with the district activities of the memb#rs ofost democratic
legislatures elsewhere. Each member maintains two or three diicies, the expenses efhich
the member has to pay for. Other district activitiesalso organized on regulasis:supporters'
meetings, open forums, neighborhood gatherings. Members frequentlyregeptions and
sponsor seasonal outings to entertain tbaie support group®ll of these cosmoney, and a
largepart ofthis expenditure is paid for withe funds supplied byhe leader of a mdver's party
or faction.

Personainfluence isanother goal that a membs&trives to attain. In th&).S. Congress
where the norms of theggalitarian sort such as reciprocity goverambers' behavior)ereexist
a variety of ways a member chnild hispersonal influence. Acquiring @axpertise, a reputation
of being hardworking and dependable, accumulating seniority, and demongtratimge is a

team player are normal routesgainingpersonal influence. Bgontrast, theseame qualities and



experiences render littleelp in the Korean Nationassembly, which is an example of a
legislative body in whiclmost prominent norms are of the hierazahsort (Kim, 1988).Instead,
for a Koreanlegislative membethe mostffectiveroute toinfluence is to be chosen to chair a
standing committee, to receive a key pg@igt, or togain a cabinet appointmerfithe power of
appointment tall of these coveted positions iofluencerests with party ofactional leadership.
Therefore, anember has talepend on a direct persorta@lp by a powerful leader tachieve
influence.

Legislating a good public policy is alsgart of a memér'sgoal. In the KoreaNational
Assembly, however, individual members have little influence on lawmaking. A majobitis @ire
submitted by governmemearly all of whichareroutinely passed othe floor. Forexample, a
total of 633bills were proposed in the 9th Natiomsdsembly,1973-1979 (Shin, 19. Of these
76 percent were governmdritls. Individual members haverght to submitbills and in the 9th
Assembly memberdlills accounted for 24 percent of the total. Tdiéference is even more
striking if oneexaminesthe passage ratdsighty-five percent of the governmebtlls became
laws, whereas a small 15 percent of member's billsictitarly. If a membedevelops dill which
he believes is a good policy, he aain its passagenly if he receives atrongbacking bythe top
leader of higparty or faction. Such a backing is, @jurse, contingent upon aember's loyalty
and obedience to the top leader.

All of the vital resourcethat a membeneeds to achievas goals are in fact concentrated
in the hands of a fewop leaders. In structural terms the pattern of resodistibution in the
National Assembly resembles closelyhat Lasswell and Kaplar(1950) characterize as an
‘agglutinated structure' of valueall vitally important politicalresources areightly linked
togetherand come in a single package, so to speak. If a meanfmis adirect access to and
confidence of @op leader, thaalone is sufficient to bringim all ofthe resources he wouteted

to achieve his politicajoals. Agglutination and concentration of resoudsfgethe legislative



game in the Assembly, which we shall call 'the carrot-and-the-stick game'.

The leader who has a full array of vital resources rewards a membetheHatierobeys.
If a member disobey#he leadepunishes in either dfvo ways: withdrawthe support oinflict a
direct pain. We havexamined a few selecases irwhich a member disobeyed. Punishntenk
several different formsll very costly tothe defectingnembers (Kim, 1985). Ithe first instance,
a defecting membewas immediately denied amqual access to the resources thader
controlled. In another case, a recalcitrant imenfailed toget his party nominationFor another
defecting membethe leader ohis faction refused to supply campaign funds and ultimately led
him to hisdefeat. A member who defected between elections hadfter a suddewut in the
flow of funds to finance hisoutine district activities. In some cases defectimgmbers found
themselves ostracized and abandoned even by their close friends and colleagues. They felt isolated
and ineffective as legislative members.

One of the more seveferms of punishment involves expulsidhere were instances in
which defecting membengere expelled from garty when they disobeydte will of their top
leader. An expulsion means mutiore than a loss of one's padffiliation. It meanghe loss of
almost everythingthat matters for asuccessful politicalcareer: a nomination, funds,
organizational soport,and a sociastature.Unquestionablythe most severe form plunishment
is corporal. We have observedveral such cases the Korearlegislative politics. Defecting
membersvere arrested without a warramthen they disobeyethe will of president who was
also the head of the government paftyeywerephysically abused dhe intelligence agency and
were later imprisoned under fabricated accusations.

Legislative game irKorea is based on system ofrewards and punishments. What is
distinctiveabout the Koreasystem ishiatall the vital resources are concentrated at disposal
of a few top leaders, which enables the leadership to induce a nearly total obedienceirdfiewed

the perspective omemberswho seek resources, there are no alternative sources but those



controlled by their leaders. This relationship makesystem ofrewards angbunishmentsighly
effective in the Korean National Assembly.

In "the workadaylingo' we observe thesalience of obediencaorms, too. In the
vocabulary used ithe Korean Nationassemblyonefrequently hearshe words andometimes
the code wordsall admonishing members tife dosand the don'ts: “Nevewt before you
receive a directive from aboveAlways fall into the line," "Try to read your leader'sind in
advance,” "Obethe directive from above,' and "Close the formation.' These phrases sinijte a
very much similar tahe ones used in threilitary organization. There are alswmanywords with
similar connotations: "the words from the command post,' "the intent of the higher-up,’ "the power
core,' "boss,' “inner circle,’ “insubordination,’ ‘the holder of real power,' and 'the royal court'.(Kim,
1988) Phrases and words such as these reflect ththddherelationships amontpgislative
membersare hierarchicallyorganized andhat they are expected to condutiemselves in a

manner consistent with a superior-subordinate framework.

1.2. The Carrot-and-the-Stick Game in the Korean National Assembly

In this section we discuss thregamples othe carrot-and-the-stiadfame to show how
the game is played ithe realife. The first case shows howl@yal member, saedicated to his
leader that hevilingly committed anllegal act,was later rewarded more thamply. The second
case shows howtiff a price a member has to pay when he disobHysfinal case shows an
example in which a leader failed to reward a deserving member and whathetftssture had on

the group he led.

Case 1. Member S belongs tthe YS faction (the Youn§amKim faction). This faction is
arguably the most enduring and the best known factional grouping. Mr. Kim foisri@ction in

themid-60s and led it successfully tile present. Iinaynot beinaccurate to sathat Mr. Kim



has ridden on the back tifis faction orhis way tothe 'Blue House the presidential mansio™
Member S started his political career working as a personal aide for Mr. Kim. His rise in rank and
influencewas steady dsis loyal servicavasduely rewarded. By 198%nember Svas amajor
figure both in the legislature and in his party of which Mr. Kim was president théxpriln1989

a midterm election was to Ibeld inthe Donghaidistrict due to the death of tirecumbent. Mr.
Kim seized this opportunity and tried to transfdh@ contest into a people&ferendum on the
performance of President Roh T@o andhis rulingparty. Member S, itis capacity as the
Secretary-General dfis opposition party, waput in chege of overseeing tHg2onghai district
election. It was hotlgontested election with its outcorhanging inthe air. In the heat of the
campaign a scandafoke ait, involving the illegality of membelS's action. lorder toenhance
the chance ofis party's nominee, membergitempted tduy off acandidate of another party.
The purpose was to force the candidate to withdraw from the election arfdsmiémoval from
the race it was thought the partg@mineewould have a better chance. la&ge sum of money
wasallegedlyhanded over to tempt the candidate to withdngsvname.The scandal made the
headlines inthe weeks thdbllowed. Under pressuraember S had to resign frdms legislative
seat and also frornis party post ofSecretary-General. Soon after, he hadive up hisparty
membership as well.

Member Sgot himself nto trouble in the line difis duty, i.e., to produce winner at all
cost. Hemade a mistakbut it wasclearly in compliance witthe directive ohis party leader.
Moreover, he gave uall of what hehad worked for so hard eveince he joinedhe YS faction
as a young aide. Perhaps, what was even more admirable, seen from the viewpoint of his factional
leader and members, whais decisivenessith which he alone assumduk responsibilityfor the
scandal. In fact, this is@ime example of self-sacrifice committedptect the goodiame of
one's leader.

Loyalty and obedience must bmvarded. Otherwise, a strong bond between a leader and



a follower cannot besustained for long. Indeed, thisdagactly what happened in the 1992
general election. Member S ranoine of the districts where the YS faction had strength. Since
his resignation a year earlier, he had no formal access to organizations and hedbaer no
choices but to run as an independent. As is well-known, indepessé&dm do well in national
elections. However, he won with a lamgargin surprisingnanypeople. How could ihappen?
The answer is:loyalty and obedience pag factional politics. Mr. Kim's party chose a weak
candidate, largely unknown to most voters, to run against member S, a sort of conspnaay to

it certain that ramber S win. Asoon as heegainedhis seat, nember S rejoinethe YS faction.

A memberreadshis leader'smind and doesis utmost to achiewbe leader's preference.
Rewards of morenfluence,coveted appointmenmoney, and reelectioare aloyal member's

dues.

Case 2. This case showlsow severely a defecting member is punishBte case in question is
known as ‘the October 2 Incident of Insubordination." The incident occurred in S&ukral
months intohis administration, Presider®ark Chung Hee decided to expamd control of
power. In theNationalAssembly his rulingparty had a comfortablaajority of 112 seatsut of a
total of 175. The incident had to do with the vote of no confidence against three cahistets.
In thesummer, 1971 several widely publicizeakses of social disturbanda®ke out. Wen the
Assemblyconvened in thdall, members ofopposition began to investigate the causes of the
disturbances and decided to place blenes onthree ministers. The opposition didot have
enough votes to carry the day.

President Park, the authoritarian leader ofgibverning party, made it cletirat the vote
of no confidence asked Itge opposition be blocked. When the votes were countgthcking
result emerged. A majorityoted noconfidence irone ofhis ministers. Itvas cleathat twenty-

two of his memberslefected, collaborating with the oppositiontbat vote. Presideninfuriated



by thisact ofmassive disobedience, quickly issuedater tohis intelligence chief to identify the
defectors and their ring-leaders. Theishmentshatfollowed were swift, harsh arfehal as the

following eyewitness accounts indicate (Lee and Kang, 1988: 332-333):

Kim So_ng-Gonone of the four most powerful leaders of the DemocR¢ipublican
Party, went to bed early at home in this fateful nightad@utmidnight hisphone rang
loudly and he woke up. He heard an excited voice at other end of the line.

"Hello, people from th@agencyare on theiway toyour house. Listerget out of
your house right now, and go to a hideout.”

He got intohis clothes in a hurry and ran to tleor. It wastoo late. He heard the
footsteps outside. As he turned back and rushed imeagbycloset, a dozen or more
darkfiguresbroke into the house and he was draggetofthe closet ohis home like a

dog. Heresisted. Afterall, hewas one most prominepolitician ofthe day. The people
from theagency kickedhe oldman brutally Another agenpulled off hismoustache to
humiliate him. He was later taken to an unknown intelligence place. Time was 12:30 a.m.

Kil Jae-hq a member of ‘the Gang of Four' who ran the partpedralf ofPresident Park
was a very important politician. A key mbar ofthe 1961coupand the person who was
most responsible for General Park's ascepoteer. Mr.Kil was thenumber 2 man in the
party hierarchy. Irthe early morninghour, at about 2 a.m., a group mken from the
agency came to his home. One of the men said:

"We are here to take you in."

"Where are we going?"

"Our chief wants to talk to you, Sir."

"If he has something important to talk about, why couldn't he come himself?"

"Look, you bastard. What do you think you are ..."

Themen intheblack jackets punchddm and beat oiis head till hisace and body were
pitifully bloodied. Then, they left hauling a corpse-like body to an unknown place.



This wasonly the beginning oftheir punishment. Thewere subsequently interrogated by
the Korean Centrdhtelligence Agency anthe confessions of their involvemewtere forcefully
extracted. At a party meeting held later, they were summarily dismissedlftbmpositionghey
heldboth in the party and in the legislatuféieywere also stripped of their paryembership, a
severe punishment of expulsion. They neeeopvered from it. Others who weresolved all met
a similarfate. The sticks' in factional politiegge swift and brutal, indeed. itlearly shows that

defection does not pay.

Case 3. The so-called "JHivision'was one of the largest and most powerful factions in the 60s.
The groupformed aroundVr. Jong-pil Kim, who was &ading military officer inthe 1961coup
and who laterplayed a centrakole in creating the Democratic Republican Pantgich
undergirded the eighteen year rule of Presiéank Chung Hee. At ortéme, he was considered
the most powerful leader second only to Presidieméelf. The fact that he wasdose relative of
President Park must have also helped in more than one way to propel his rapid rise in power.

As a factional leadeMr. Kim has earned amenviablereputation of doing the least to
protect his loyalfollowers. The case in pointivolved member Kwho was the second in
command in the JP group. Member K, reading the inner thoughts of his boss, quiettytcday
the organizational bases in anticipation of the leageést forPresidency. A presidential election
was scheduled toccur in 1971And PresidenPark, in themidst of hissecond term, could not
seek a third term because of the constitutional tenitation. This wasthe context irwhich
member K was performing his expected role.

However, the situatiowithin the ruling party was complex. Those who weret part of
the JP faction had different agenda: they wanted to amehe Constitution so that tisgting
President could serve another tefirhis led to a clash betweéme supporters of themendment

and the JP faction. Themendmengroup, armed with bothmplicit and explicit approvals of
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ambitious PresiderRark,cameout ahead in the conflict. The result waslecisionadopted in a

DRP members' meeting to expel member K and others for inciting dissension. Thisriplng

defeat for the JP factiolVhile the fate ohis second in command waeging decided ithe party,

Mr. Kim did not provide any help. Member K did what he did merelyattvancehis leader's
political cause. He did what any loyal and dedicated follower would do. Instead of being rewarded
for his effort, member K suffered desertion byis leader.Given hisstature andahfluenceand his

special personal relationship to Presideatk, Mr.Kim could have donenuchmore to protect

the career of one difis most trustedand loyal members. Thisase shows that memberacts

loyally and the leader take® actionto rewardhim. The JP faction has been observed to be a
distinctly less cohesivgroup than othersand itmay bethe results of its leadetigkewarm

support for his followers, especially at the time members needed his help most.

2. Model

Thelegislative game ithe Korean Nationaghssembly is modelled as an infinrepetition
of 'the carrot-and-the-sticgame' between a leader and a followertHa stage game, G, a
legislative member whom we c#tle Follower movefirst; he chooses either to obey a 'directive,’
explicit or implicit, from hisLeader (O) or to resist it (X). Nexbpserving the ember's move,
the Leader decides his choice among the three actions; to reward (R), to punish (P), or not to take
anyaction (N). If the mmber obeys, a surplus wpsoduced as a result of the Leader-Follower
cooperation and theenefits earnedre divided between them. lthe meioer disobeys, the
Follower receives amall payoff b > Obut the Leader gets nothing. Our reasoningtHisr
assumption ishat theFollower makes some gains in termshifpopularity and votes/hen he
projects animage of being an independent-minded and principdgulesentative. Those who
alwaysvote with their faction or party are oftemdiculed in Korea asgusugior the mindless

voting automata.
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Also, for simplicity let us assumthat the Leadepays a fixecamount k to the Follower
when he decides to give a reward to the Follower, where b <4?.<TWe Leader pays@st ¢ >
0 to punishthe Follower and the damage to the Follower is p Birlly there is no change in
either player's payoff wheihe Leader doesot takeany action. The treeliagram ofthe carrot-
and-the-stick game is as shown in Figure 1.

To analyze the longterm relationship between the Leader and the Folloasswaethat
players play the carrot-and-the-stg&meinfinitely manytimes. Wedenote thenfinitely repeated
game G¢). Following evolutionary game theory \aaalyze gpopulation game model. There is a
large population of agen@.A player inthe population catake the role of the Followewith
probability T, where 1/2 <mt < 1, and take the role of the Leadeith probability 17t The
matching rule ighat a Leader ialways matched against a Follower and vieesa. Thats, two
role identified players playhe infinitely repeated carrot-and-the-stigikme G¢). Since every
player is symmetric from the ex ante point of view, we define a new symmetrized gam)ddd~(
our population model. A player&rategy in thgame G~¢) is a role contingemlanc = (OF,0
L); a player takes a strategy as the Follower and takes a strategyas the Leader in thgame
G(0).

We assumehat players make mistakes witbmall but positiveprobability at every
decisionnode.Following Fudenberg and Mask{h990) we als@ssumehat players' preferences
are lexicographic: payoffs conditional on no mistake infinitely more important than paffs
conditional on one mistakehich are infinitely more important thapayoffs conditional on two
mistakes, and son. This lexicographic preference is justified whbe probability of mistake is
small inthe following sensethe moslikely event, withprobability almost 1, ishat noplayer
makes a mistake. The nditely event, with asmall probabilitye, is for exactly one mistake
somewhere along the infinite course of play. Two mistakes has probabilit)eaband SO on.

Finally we restrict the strategy space to the set of pure strategiésitef complexity.
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Informally, astrategy offinite complexity is a finitgorogram thatan be run on finite computer
with bounded memory (for a formal definition, see Kalai and Stanford, 1988).

A pair of finitely complex strategies = (OF,0L) gives rise to a sequence of actions
[((aF(1),a_(2)), (&(2),a.(2)), ...], where g&(t)'s and @a(t)'s are the Follower's and the Leader's
actions in period t = 12,..., respectively. Because is finitely complex, the sequence of actions
must repeat itself eventually, i.e., form a repetitive cyclesMppose thablayers danot discount
their future payoffs.6) That is, playersmaximize their time-average payoffs. Playes time-
average payoff fromy is

Uj(o) = IimT - 0 1/T Zt=1T u(ar(t),a_(t)), fori=F and L,
where y(ar(t),a (1)) is playern's stagegame payoff function iperiod t. Let {(o]h) be player i's
expected payoff fromo conditional on history h occurring, where the length of history h, I(h), is
Then, if [(g=(t+1), g_(t+1)), (g=(t+2), g_(1+2)),...] is the sequence of actipairs induced by
after history h,

Uj(alh) = limT- o 1/T Zt=1+1T+1 Uj(ar(t),a_(t)), fori = F and L.

For m=1,2,..., let i¥n(o) be player i'expectedprayoff conditional ortherehaving been m
mistakes, when players choose strategid¥e call m(o) player i's "mth-order" payoff from the
strategy paio. The lexicographic assumptionpliesthat, foranytwo straegy pairso anda’, if
m<m' any differencéetween {n(c) and Ym(c') outweighs a difference betweemi{c) and
Uijm'(c’) in a player's performance.

We can derive the payoff function in the gamedsg+{om the payoff function in the game
G(). A player's payoff, when he chooses (0,01 ) and the populatiofiequency i’ = (OF,
al ), is the following:

V(0;0) =UR(oF,0L") + (1-MUL(oF,0L).

Likewise a player'expectedpayoff conditional on history bccurring, when he choosesand

the population frequency @, is



13

V((0;0)[h) =MUR((oF,oL)[h) + (1UL((oF oL )lh).
Sometimes we analyze a numerical example, in whicll@,d =1, k=4, p=74nd c =

2. The tree diagram of this game is shown in Figure 2.

3. Analysis

In this section we characteriige set of ESS's in thefinitely repeated carrot-and-the-
stick game. As was initiated ftihe repeated PrisonePdemma byAxelrod and completed by
later works (e.gFudenberg and Maskin, 1990; Binmore and Samuelson, 1992; Kim, 1992), we
can also prove the existence theorem anefficeencytheorem for some weaker version of ESS
in ourgame. It will be showthat,because of thdifference in game rulethe ESS's imur game
do notimply the norm of reciprocity but the norms fattional leadership and obedience to
directives.

We beginour analysiswith the traditionalgame theoretic approach. In traditiogaime
theory a Nastequilibrium isthe most standard solution concept. A stratsgybination in a
game is called a Nagguilibrium if it satisfieshe mutual best respongeperty. In theanalysis
of a multistage game sometintbere aramplausibleNash equilibria in which deast oneplayer
chooses amcrediblethreat. In that case r@finement of Nash equilibrium, a subgapesfect
Nash equilibrium, isvidely used as the main solution concept. A Naghilibrium in a game is
called a subgame perfect Nash equilibrium if it induces a Nash equilibrium in every subgame.

In the sequel we will characterize both #& ofsubgame perfect Nagguilibriaand the
set of ESS's for the repeated carrot-and-the-stick g&oral definitions ofthese solution

concepts are as follows.

Definition: A strategy combinatioa in thegame Gé) is a subgame perfect Nastuilibrium if

it is a Nash equilibrium and induces a Nash equilibrium in every subgame.
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Definition: A strategyo in the game G~¢) is evolutionarily stable iffor all finitely complex
strategie®’, one of the following two conditions hold:
(i) There existgl] >0 and m* such that
Vm(o; (1-€)o+ea’) = Vm(o'; (1€)o+ea’) for all m<m* and aleJ(0,e0 ), and
v (a: (1-€)o+ea) > VT (0'; (1€)o+ea’) for alle0(0.£0 ).
(if) There exist€[] >0 such that

vMo; (1€)o+ea’) = VT(0'; (1€)o+ea’) for all m ance(0,e01 ).

The abovelefinition of ESS is thesame aghat of neutraESS except thdéxicographic
preference ordering is considered. If playersidiomake a mistake, daSS is aneutralESS. The
mistake imposestrong restrictions on player's behavior in subgames whigbuld not have
been reached without tremble. It can be shtvah ourdefinition is equivalent to Fudenberg and
Maskin's (1990).

Lemma 1lshows that an ESS is symmetric Nastequilibrium stategy which satisfies

additional stability conditions.

Lemma 1: A strategyo in G~(») is an ESS iandonly if, for all finitely complex strategies’,
either condition (iii) or condition (iv) holds:
(i) there exists m such that

(A-1) VT(o;0) = V™M(0";0) for all m<m*, and

(A-2) VM(o;0") = VM(0';0") if the equality holds in (A-1); and

(B-1) VW (g:0) > VM (5"0), and

(B-2) VW (0:0") > V' (0";0") if the equality holds in (B-1).

(iv)  Forallm,
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(c-1) V(o;0) = VM(0"0), and
(C-2) Vm(o;o') > Vm(o';o') if the equality holds in (C-1).

Proof: It is straightforward to show thabnditions (i) and (iijare equivalent to condition§ii)

and (iv) respectively.

It is easy toshow that the ES8onditionimplies the Nastequilibrium condition in the

underlying game.

Lemma2: AnESSo = (oF,0L) in G~(0) is a Nash equilibrium in @&).

Proof: Condition (A-1), (B-1), or (C-limpliesthat V(o;0) = V(0';0) for all ¢'. Thatis, forall o
=(oF.0L"),
TUR(oF,0L) + (1)UL (oF0L) 2 TUR(oF,oL) + (1-mUL(oF,0L").
Leto'=(ofF,0L). Then we have
UF(of,0L) =2 UR(of,o ) for all ofF.
Next leto'=(oF,0L"). Then we have
UL (oF,0L) =2 UL (of,0") for alla .
The above two conditions show that=(o| ) is a Nash equilibrium in the gameog(

Q.E.D.

Lemma 3, which was first proved by Selten (1983) for a finite extensive form game, shows

the relationship between an ESS and a subgame perfect Nash equilibrium.

Lemma 3: An ESS in G~f) is a subgame perfect Nash equilibrium imo§5(
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Proof: Since we allow players to make a mistake with positive probability at every information
set,every subgame is reached with positive probability E&S in G~) must induce a Nash
equilibrium in everyreached subgame hgmma 2.Therefore an ESS issabgame perfedtiash

equilibrium in Géo). Q.E.D.

Lemma 3shows that the set of ESS's in fyenmetrized game is a subsettlod set of
subgame perfect Nagguilibria inthe original game. Hencthe firststep to characterize the set
of ESS's in a game is to find the set of subgame perfect Nash equilibria in the original game.

It is easy tasshow that there is anique subgame perfect Nastuilibrium inthe one-shot
game. In thisequilibrium the Leader wilhot takeany action whatever strategy the Follower
chooses, and the Follower dasst doey the directive. There is anotheperfect pure-strategy
Nashequilibrium inthe staggame;the Followerobeysthe Leader's directive, and the Leader
does not takeanyaction if the Follower obeys, but the Leagenisheshe Follower otherwise.
This Nashequilibrium isnot sensile sinceghe Leader uses amcrediblethreat; if the Follower
really does nobbey, the Leader doe®t have amcentive to punisithe Follower. We caalso
show that the subgame perfect Nash equilibrium is the unique ESS in the stage game when players
make mistakes.

This resultdoes notthange whetthe game isrepeatedinitely manytimes. In thdfinitely
repeatedgamethe unique subgame perfect Nasquilibrium isthe repetition of no interaction
betweentwo players in evenperiod. This straégy combination is alsthe unique ESS when
players make mistakelSor example, if every player makes a mistake whdnsame probabilitg
>0 at every decision node, each player's unique best response is to cheqa#ithem strategy
with as high probability as possiblelence the above strategypmbination is astrict Nash

equilibrium under theuniform tremble, whichmplies that it is an ESS in thénitely repeated
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game.

On the other hand if thgame isrepeatednfinitely many times we have qualitatively
different results. Athe Folk TheorenfAumann, 1985; Fudenberg and Maski®86) implies,
there aremany subgame perfect Nasequilibria with different payoffsfFor any individually
rational and feasible payoff we can alwdiysl atleast one subgame perfect Nasjuilibrium
which supports it. Forexample players can receiRareto efficient payoffs by using the
equilibrium inthe staggame ashe threat strategy. Thes, onthe equilibrium path players
choose the actionwhich result in theefficient outcomeand if somebody deviates from the
equilibrium path they choose the equilibrium of the stage game from then on forever.

There aramany inefficientsubgame perfect Nagguilibriatoo. The infinite repetition of
subgame perfe@quilibrium ofthe stageame is still a subganperfect Naskequilibrium in the
repeated game. There is a more severe threat strategyinfirtitely repeatedyame; a player can
use theminimax strategy topunishthe other player whdeviates from arequilibrium path. The
set of equilibrium paths which can besupported bythis severe punishmerstrategy isbig.
Formally this observation is summarized in Theorem 1.

To state Theorem 1, let us observe thatRbkower'sminimax stategy combination is
(X,PP),andthat the Leader'minimax grategy combination i€X,NN). The minimax payoffs of
bothplayersare as followsming. maxg& ur(ag,a ) = b-p, andminge maxa u| (ag,q ) = 0.
Finally wedefinethe set ofndividually rational and fasible payoffs to be V = {gu)UF : u==

b-p, and y = 0}, where F is the convex hull of the set of all feasible payoffs in the game G.

Theorem 1. Supposelayers danot make mistakes in implementistrategies. Foanyv=(u,u’)
0 V there exists a subgame perfect Naghilibrium inthe game G¢) in which players receive

the expected payoff v.
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Proof. Forany vV, let S be a path with averagayoff v and suclthateach player gets more
than vinfinitely often. We vill construct asubgame perfeaquilibrium by firstclassifying the
subgames into three states; 5, &d $ .

Consider thdollowing strategies: "Begin ithe cooperative state S. Isabgame belongs
to state S, then the acti@ombination following S has to be played and remain instiaite as
long as there are no deviations. If player i deviates, thestabemoves to $and player i has to
be minimaxedor N =max{(b+k+p)/(u-b+p), (w+k)/u'} periods, for i = F and L. It msasy to
check that the number N satisfies the following two inequalities:

(b+k) + N(b-p) < -p + Nu, and

w < -k + Nu'.

After the N periods have elapsed, return to the coopersiate S, regardless of whether there
were any deviations from the punishment.”

To verify that these strategies are a subgame perfect equilibrium, we can show that there is
no strategy that improves a player's payoff in sutygame. The condition on N ensuttest any
gains from deviations ithe cooperative state are removed atpim@ishmentstate, so no
sequence of finite or infinite number ofleviations can increase playsrpayoffabove uor u’).
Moreover, even thougminimaxing adeviator is costly in terms of per-period pay@ify finite
number of such loss@se costless with the time-average criterion. Thus, pfaysreragegpayoff
in a subgame where player bising punished is (or u),and no player j can gain by deviating in
any subgame fo#j. Therefore the strategies are a subgame perfect equilibrium.

Q.E.D.

Example: For furtheranalysislet usanalyzethe numerical exampléentroduced in section 2. In
the stagegame there is a unique subgame perfect Mgshibrium, in whichthe Follower does

not obey thd_eader's directive and the Leadkres not reward thEollower whatever he does.
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Theequilibrium payoffsare 1 for the Follower and O for the Leadehjch are Paret@ominated
by the payoffs ofthe outcome (O,R). But the outcome (O,R) cannot be supported\bgha
equilibrium, sincghe Leader doesot have arncentive toreward the FollowerThis outcome
cannot be a part of the equilibrium outcome even when the game is repeated finitely many times.
If the game isrepeatednfinitely many times and players doot discount their future
payoffs, there armanysubgame perfect Naguilibria. The Folk Theoremnsaysthatany feasible
payoffs, whichare greater than @qual to thaninmaxpayoffs (-4,0), can be subgame perfect
Nash equilibrium payoffs. The set of individually rational ardifde payoffs ishe shaded area in
Figure 3. Inother words there at®o manysubgame perfe@quilibriaand the traditionajame
theoretic explanatiodoes notprovide a sharp prediction about h@hayers playthe infinitely

repeated game.

On the other hand if we use ESS asdtbi@tion concept we can shdlatmany subgame
perfect Nashequilibria are not evolutionarilgtable. For aninefficient subgameperfect Nash
equilibrium wecan construct a mutant strateghich invadeshe populatiorsuccessfully and
destabilizes the original population state. We prove this observation in Theorem 2.

Let usdefine an efficient payoffor thegame G~¢). A payoff vector (u,u’) in G is
efficient if it maximizeghe weightedum of players' payoffgge., (u,u’)] argmax fuE+(1-muy |

(up,uL)OF}.

Theorem 2: If o is an inefficient subgamgerfect Nastequilibrium of finite complexity in the

game G¢), then it is not evolutionarily stable in the game~(

Proof: Because is finitely complex, there is a history lihat minimizes V(f;0)|h). Sinceo is

an inefficient, V(¢;0)|h*) is inefficient too. Choose a sequence of action pairs g(g*a*_ (1))}
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suchthat a*(t)=0 and af (t)=R for all t. Fixactions & # a=(oF|h*) and @ # a_(oL|(h*,aF)),
where goj|h*) is the action induced by the strategwfter history h* for i = F and L. Let' be a
strategy thatoincides witho except after history h*. After h'jefine o'=(ofF,0L") so thatofg
plays & andaol' plays @ giventhat theFollower takes the actionFalf both playerschoose
(ar,a)) in the first period after hg' plays the sequence {(@t),a*|_(t))} beginning in the second
period after h*. If at least one playfails to play (&,a ) in period I(h*), thero' coincides witho
beginning in period I(h*)+1.

We can show that the strategycan invade the population of First observe that V§(o
)|h*) = V((0";0)|h*), sincea' converts tao after h* if its opponent doasot play according too'.
But V((o',0")|h*) > V((o,0")|h*), since ¢' receives theefficient payoff after the history h*.
Thereforeo' invadeshe population o6 ando is not an ESSSince h* is arbitrarghe argument

shows that no inefficient equilibriumis an ESS. Q.E.D.

As was shown in the proof of Theorem 2,EE®Smust choose aafficient outcome not
only on the equilibrium path but alsooff the equilibrium path. Thatis, anESS must choose
efficient threat strategies in the punishment phase. Finally it can be shown that some efficient Nash

equilibria in the game @&() are ESS's in the game @&)(

Theorem 3:1f k < w(1-m)/t, then there exists an ESS in the gamed®~(

Proof: First observe that theayoff vector (k,w-k) results in aefficient payoff inthegame G~
) if the following two inequalities hold:

TK+(1-m)(W-k) = Ti(b+k)+(1-m)(-k), and

TK+(1-1)(w-K) = (1-)w.

The secondnequality always hold whert > 1/2, and the firsinequality holds if k< w(1-m)/Tt
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That is, if k< w(1-m)/1t, players can receive tlefficient payoffrk+(1-)(w-k) in thegame G~¢)
by playing a subgame perfect equilibrium with payoffs (k,w-k) in the gam@ G(

Next let us construct a strategy= (OF,0L):
The Follower takes a strategys; Start outwith O in the first period and continue phay it
except wherthe Leadedid not take theaction R after the Follower's move O in the previous
period. Play X if the Leader did not choose R after O in the previous period.
The Leader takes a strategy; Start outwith RP and continue tplay it unless he didot take
the action R after the Follower's action O in the previous period. Choose Nblidfriwe choose
R after O in the previous period.

We claimthat the above strategyis an ESS. It i®bviously a combination ftrategies
of finite complexity. Itcan be showthat the strategy istable against invasion @iy other
strategy: no other strategyhich takesdifferent actions onhe equilibrium path caninvade the
strategyo, sinceo receives theefficient payoff. Hence it satisfieghe condition(ii) on the
equilibriumpath.Whenthere is one mistake, the strateggpgain receivethe efficient payoff. So
we cannot construct a successful invading strategy which takes different actions along this history.
Hence it satisfies the condition (ii) on these off-the-equilibrium paths. The same property holds for
any number of mistakes. This

completes the proof that the stratemis an ESS in the game Ge)( Q.E.D.

Unlike Fudenberg and Mask{d990) we do not have general existence theoresince
the underlying game is an asymmetric gafieere doesiot exist anESS if k > w(1r)/1t In this
case we can construct a non-Nasjuilibrium strategywhich invadeghe population oéfficient
equilibrium strategy successfully.

The strategy used in the proof of Theorem 8ingilar tothe strategy Tit-For-Tat in the

repeated Prisoner's Dilemma. It is also a nice, provokable and forgiving straségntsibutwvith
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cooperation punishesthe otherplayer's deviation onlpnce, and comes back to thé#icient
equilibrium path.
Besides this strategy thesze many other ESS's in thgame, since what happens in

finitely many periods do not matter at all as long as players do not discount their future payoffs.

Example (continued): In the previousumerical exampléhe payoff vector (4,6) inFigure 3 is
Paretoefficient if 1/2 <m< 9/10.Any subgame perfect Nagguilibrium whichdoes not support
this payoff either orthe equilibrium path oroff the equilibrium path is not evolutionarilgtable.
For an inefficient subgameperfect Nashequilibrium we can alwaysonstruct asuccessful
invading strategywhich receiveshe efficient payoff whermrmatched against itself. Ghe other
hand it can be showthat thereexists anESSwhich supports theefficient payoffvector (4,6).

The strategy used in the proof of Theorem 3 is an example of ESS.

4. Concluding Remarks

We have presented a sketch of the structure of factional and partisan politics in the Korean
National Assembly. Two salient features afhe structure were noted: smordinate degree of
resources concentration and the sgvef punishmentOur initial intuition led us to hypothesize
that observedbedience norms must be a stable effidient outcome in degislative body where
resources concentration is high and punishment for defection severe.

We have sought an evolutionagyplanation for obedience norms. A game modetaille
the carrot-and-the-stick gamecisnstructed to see if the norm is an evolutionarily stable strategy.
Our results show that it is &8SS in the Korealegislative game. Wenust mention here two
caveats regarding thmodel we have employed. The first has something to do with our
simplifying assumptions of no discounting and pure strategiésitd complexity. Inthe future

modellingeffort we will relax these assumptions and incorpobath a discount ratend mixed
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strategies intoour theoretical model. The secondnitation relates to thedynamics of
evolutionary process. Norms such as obedience, reciprepéygialization evolvevertime in a
parliamentary body, and thisocess of evolution should properly be conceptualizedigsamic
one. Hence, we will take it into accountanr future study so thagvolution is analyzed as a
dynamicprocess. Oneossibleapproach is to adopt axplicit dynamic model oMarkov chain
as in Kandori, Mailath and Rob (1993).

Much has been sa@bout thereciprocity norm in Congress, sauch sathat one ided to
believe it is a universadorm in every democratic legislature. Obviously, this isiiawvarranted
expectation. It is, weelieve,morelikely thatreciprocity norm is, ihot uniquely American, then
confined to a vergmall number of legislatures whosé&ucture oflegislative game isimilar to
the UnitedStates. We speculate that theormal rule of reciprocity wouldhot be observed in an
overwhelming majority of world's parliamentary bodies.t# contrary, obedience normhst
we have analyzed or some of their varianéy turn out to bemostsalient inmanylegislatures.
One of our aims is todirect our research attention to a set aerdarchical norms which is

fundamentally different from the type of norms observed in the American legislative process.
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joon Kim, a Ph. D. student ipolitical science athe University of lowa, for his assistance in
collectingthe casenaterials. The partidinancial support from the Center fagksianand Pacific
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1) Previous studies have identified severglortant behavioral norms ime KoreariNational
Assembly. Inaddition to obedience norms, oth@msludethe norms of deference to the older
members, appeal to ong/soup lader for an arbitration wheronflict arises amongdividual
members, legislative productivity which meahat each membeshould dohis utnost tohelp
pass asnany governmentills aspossible inthe shortespossible time, politicatabooswhich
prohibit a member from makirgny statement relating to the person of presidastelatives, or
various intelligence agencigé/hat is common t@ll of these norms is the central fabat they
are the rules to regulateeharchical relationships (Kim, 1988)he Ierarchicalnature of the
legislative norms found ithe Korean Nationassembly maychange in the future. IRebruary
1993 a civilianrule after three decades willitary regimewas estabilished withthe election of
PresidentKim Young Sam.Many believethat the eventignals a beginning oflemocratic
transition. What effect this transition might havetio@ working of theAsssembly remains to be
seen. One of the authors is currergtudyingthe changes in committee practices and party

organizations to assess such changes.

2) The accuracy of compaign spending data is always problematic, and this is even more so in the

Korean politics. There is, however, an agreement artfenigformed observers and students of
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Korean electionthat acandidate must spendh@nimum ofonemillion US dollars to win.(Park,

1990) This may be a very conservative estimate for today.

3) In 1990 Mr.Kim Young Samled hisopposition party to a merger with both theverning
Democratic Justice Party andrenor party (the New Democratic Republican Party). The merger
created a dominamnnajority party, called the Democratidiberal Party. After a period of
byzantine and fractious factional maneuvéts, Kim emerged eventually abe leader of his
party. He ran in 1992 as a presidential candidate for this governing party and won, garmonic

of the event for a politician known for leading the opposition all his life.

4) We assuméhat utility is transferable. It isiot arestrictive assumption hersincethe main
results ofour analysis danot change even if we assume nontransferable utilayer when we
symmetrizethe game in a population model we have to assume comparability between the

Follower's and the Leader's utility.

5) For simplicity we assumethat the population isnfinite. The analysis becomes more
complicated for dinite population model, and d8SS need not beNashequilibrium in general.

But we can show the efficiency result of ESS for a finite population model as in Sobel (1993).

6) No discounting assumptionay beunrealistic,but it makesthe following analysiseasier. In
the case of discounting we cafiow invasion by clustering to destabilingefficient Nash
equilibria as in Axelrod1981). Thefull implication of clustering isnot understooget in current

evolutionary game theory.
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