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Abstract

Purpose: This study examines the impact of individual recgalgreferences on coalition formation. The reciprowadiel considers a player’s
own payoff, the player’'s perception of others’ pligoand others’ perceptions of the player’s paydtesearch design, data and
methodology: A reciprocal model is built to illustrate how recipitydnfluences individual decisions in a coalitigame and its formation. The
prediction is examined with experimental evidencesnfa dictator game and a membership gdResults: The theoretical result suggests that
the coalition formation could be unstable due tgatiwe reciprocal kindness. The experimental findisgsport that negative reciprocal kindness
could lead players participating in a coalition, natter their dominant strategies are. When subjecte e®sential to make contributions to a
coalition, they were more likely to cooperate ifithveere treated badly. In contrast, when subjects wenecessary, the reciprocal kindness could
enhance cooperative tendenci@enclusions: This study reveals that the reciprocal behaviotccmiluence individual decisions and reshape the
coalition formation. In terms of policy implicationshis study has shown that coalition formation dobke reshaped by reciprocal prefe
rences. Due to the strategic and complicated decipimcess in an interactive environment, a compreie investigation of factors
would be required in a climate coalition in practice
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1. Introduction achieve little, if their agreements include no #&ddal
policy mechanisms.

The dynamics of how international environmental However, a number of experimental studies have
agreements are reached have been discussed fatedecachallenged this thinking, by suggesting that coapen
with an important subset of such research focusing does exist in the absence of policy interventisxli as
climate coalitons in particular (e.g., Carraro, 929 Kosfeld, Okada, & Riedl, 2009; Bosetti, Heugues, &
Carraro, Eyckmans, & Finus, 2006; Nagashima, Dellin Tavoni, 2017; Calzolari, Casari, & Ghidoni, 2018hese
Van lerland, & Weikard, 2009). A seminal study bgrigtt ~ Studies have claimed that people are more likely to
(1994) hypothesized that because countries are- seffooperate than the self-interested prediction sstgge
interested, their participation in such coalitionti tend to ~ Several studies, including those by Charness artinRa
be self-enforced. Most of the subsequent literatnogably ~ (2002); Fischbacher and Gachter (2010); Hadjiyisyinis,
including Breton, Sbragia, and Zaccour (2010), Bgse and Tabakis (2012) and Dannenberg, Loschel, Pdplacc
Carraro, De Cian, Massetti, and Tavoni (2013), andreif, and Tavoni (2015), have reported thatial or other-

Nordhaus (2015) has suggested that stable coalitioiegardingpreferences are the main reason for the formation,
in reality, of larger coalitions than theories hawedicted.

Several models of social preferences have beeropeap
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coalition formation. These authors assumed thath suc This study examines the impact of individual recgal

attitude for others is unidirectional and does msk for

anything in return. Yet, psychological evidenceigates

that most altruistic behavior is more complex (Nyho
2018; Rabin, 1993): people make decisions basedoan

they are treated by others, behaving generoushnvithey

meet altruistic people and ungenerously when thegtm
stingy ones.

The motivations that underlie reciprocal behaviawé
also been studied extensively. Such research can
categorized into three strands: reciprocal fairfess, Fehr
& Schmidt, 1999; Bolton & Ockenfels 2000), recipabc
altruism (e.g., Levine, 1998; Dufwenberg & Kirchgts,
2004), and the quest for efficiency gains througdiprocity
(Brandts & Schram, 2001) - for an overview of ditee
strands, see (Seinen & Schram, 2006).

The reciprocal model has been tested experimenfally
instance, via ultimatum bargaining games (Dickinson
2000) and public-goods games (Bardsley & Moffadd)2).
One of the present paper’s distinctive contribwgiathat it
serves as a bridge between such experimental stadie
the existing body of literature on the motivations
underlying reciprocal altruism. Specifically, wellwise an
experimental approach to test the prior
literature’s consensus that a coalition may be ilsted
through sufficiently strong and widespread recipioc
preferences — an idea that can intuitively be goestl as
unworkable in practice. The findings provided pyplic
implications on international conventions, climate
coalitions in particular. A number of experimensalidies,
such as Lin (2018) andris, Lee, and Tavoni (2019),
employed laboratory evidences to explain that déma
coalitions are driven more by public pressure thgrself-
interest. The microfoundation approach is a reasenaol

to explain the behavior of nations.
Previously, Lin (2018) considered the impact of
unidirectional altruistic preferences on individsial

decision-making in a climate coalition, using a igesof
self-interested dominant-strategy equilibrium tospect
both the individual behavior and coalition formatio
However, the experimental results showed that #haes
players who were altruistic in a dictator game beea
hostile in an interactive climate-coalition gammplying
that the unidirectional model may be unable to joted
decisions in an interactive game. Thus, to ensha¢ its
model is capable of understanding individuals’ ceragive
behavior, this study also takes account of mutwaias
preferences. Specifically, it studies how mutuakialo
preferences influence individual decisions on ctena
coalition membership, based on experimental evideas
well as seeking to explain how individual sociatferences
affect coalition formation.

preferences on coalition formation. The reciproceidel
considers a player’'s own payoff, the player's pptioa of
others’ payoffs, and others’ perceptions of theygis
payoff. With the addition of reciprocal preferences
theory, coalition formation can be reshaped and edov
beyond the dominant-strategy equilibrium. Spedificalue
to the interactive nature of perceptions of playpes/offs
in this scenario, coalition size might become eitbraaller
be larger than they would in a state of dominardatsgy
equilibrium based on self-interest. That is, peolglarn
about their feelings based on their respectiveoties of
prior interaction and will make decisions, in pdased on
how they have been treated by others. We hypothékit
negative reciprocal kindness could turn down plglyer
dominant strategies, no matter whether they arenair
critical to an effective coalition.

This study also employs Lin (2018) experimental
evidence to test the theoretic prediction. The Erpant
consists of a dictator game and a membership gadime.
later one concentrates on a dominant strategy ibguih.
Its key strength is that it allows investigationindlividual
incentives for participating in a coalition. Oumdiings

theoreticabuggest that negative reciprocal kindness wouldd lea

players participating in a coalition, no matter ez they
were critical to an effective coalition or not.

The remainder of this paper is structured as fdtow
Section 2 describes the reciprocity model and 8e@i the
experimental design. Section 4 illustrates recigkoc
behavior in both the dictator game and the coalitio
membership game with experimental evidence, and the
final section presents our conclusions

2. Models

2.1. Self-interested model

The model in this study is built for illustratingdividual
behavior in a climate coalition. In a climate-ctiah game
played by N countries, the model considers two scenarios:
the self-interested and the reciprocal. In thet fiacenario,
countries concern themselves with only their owxoffa.
The welfare function of an arbitrary countky is its own
payoff matrix for strategy profileS{ X ...S, ..x Sy = R)
as

we (s, 5-) = (s 5_x) Yk €[1,N] (1)

where s, , a strategy from countrk’s strategy sews, ,
defines countryk’s decision in participating in a coalition.
s_, is used to denote the strategies of countriesr ¢tz
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country k. The strategy profile is set as the dummyn-member coalition exists when the following conistig

variable which equals 1 if the country chooseto pr O if
the country chooses not to join. Within a curlydket is a
strategy profile which summarizes the collection aif
countries’ strategies. The self-interested welfanaction
equals the payoff, which depends on a strategylerof

Since the purpose of a climate coalition is dedidab
action against climate change, it is intuitive ssw@me that
countries which participate in the coalition (hdterq

‘signatory) do abatement, while the rest which does noi

participate (hereafter, nobnsignator}) does pollution.

Suppose thatn countries participate in the coalition,

signatories move as one to maximize the coalitioréffare.
When no effective coalition is formed, all playeesceive
nothing. An effective coalition
collective contribution is large enough so the swatiom of
the marginal benefits of signatories is no less:thize
standard abatement cost. A signatirghooses to join a

is formed when the

are satisfied:

u; (si =1, s_i) =y (si =0,s_;

4
(5)

y (55 =0s5) 2y (5 =1s)

Inequality (4) is the internal constraint which eres a
signatory has no incentive to leave an effectivaliton
and becomes a non-signatory. On the other hanguiatiey
(5) is the external constraint which ensures thay a
nonsignatory has no incentives to join the coalitas its
new member. Thus, when both constraints are sadiséin
n-member stable coalition would exist.

Though the coalition formation is predictable, many
stable coalitions have been identified by both tbtcal
and experimental studies (e.g., Kosfeld et al.,9200n
these cases, the sizes of the coalitions tendedeto
predictable, but the joining decisions of indiviloauntries

coalition is; =1) and s_; is used to denote the strategies,,ere not. However, this was probably due to a latk
of countries other than countiiy Each signatory shares the cjear-cut preference on the part of the countriesich

joint payoff equally, so that signatoiiys payoff is the sum  nade their decisions difficult or impossible todeee. To

of all signatories’ marginal benefit minus the
abatement cost,

n — no,.
T[i(si =1, s_;) = {(Zi:l }/1) 1 if Zl=1 Yi 2 1
0 otherwise
Vi € [1,n] (2)
where y; is signatoryi’s marginal benefit of total
abatement in the range of 0 and 1.

This implies that a country has incentive to akmthy if
the overall signatories’ abatement benefit is largeugh to
overcome the private abatement cost

On the other hand, a nonsignatcrychooses not to join
a coalition (s; =0) and s_; is used to denote the
strategies of countries other than courjryNonsignatory;
pursues its own interest by performing no abatemthien
an effective coalition is formed, the payoff of sa@natory
j is the product of its individual benefit and thealition
size,

If Z?:l Yi = 1
otherwise
Vj€[n+1,N]

vin
m(s =0s)={'§

®)

wherey; is nonsignatoryj’s marginal benefit of total
abatement in the range of 0 and 1.

help rectify that problem, a special property ofbé¢
coalitions is given in the following result.

Proposition 1. Consider the self-interested behavior of a
coalition game, a dominant strategy equilibriunthis only
stable coalition.

Proof: Since countries are self-interested, the welfare
function is the country’s own payoff function. Bgtsng up

the ranks of marginal benefitl >y; > - > yp_1 >

Vn* > Vnre1 > ¥y > 0, a coalition is stable when both
internal and external constraints are satisfiechusT the
constraints (4) and (5) could be rewritten in treyqff
function as

(ETEy)-120 vi € [1,n°] @)

yn' = (ZLyv) vy —1vjem + LNl (5)

The left-hand-side of inequality (4") is a signafer
payoff whilst the right-hand-side is the payoff whé
becomes a nonsignatory. The left-hand-side of iakigu
(5" is the payoff of a nonsignatory while the rigtand-
side is its payoff when it becomes a signatoryquadity
(5’) also implies that a nonsignatory has a higpayoff
than what a signatory has. In other words, the-fidiag
benefit could ensure the stability externally.

A dominant strategy equilibrium categorizes cowstri
into two groupscritical (country 1, ...,n*) andnon-critical

Following d'Aspremont, Jacquemin, Gabszewicz, an(countryn* + 1,...,N). No matter what strategy is chosen

Weymark (1983), if all countries are self-interesta stable

by others, the critical countries will choose tooperate



because they are necessary to the existence dfemtive
coalition, and non-critical countries will choosetnto
participate because they could receive
advantages. A dominant strategy equilibrium imptrest a
critical country cannot be replaced, even by althef non-
critical countries combined. So that

Y > X enrin ¥ (6)

In summary, a dominant strategy equilibrium enswaes
n*-member stable coalition in the game. Those coemtri
with large marginal benefits are essential to dectife
coalition and have no incentive to separate. Tlvosmtries
with small marginal benefits are not necessary hade

free-riding incentives. Thus, this profile is thely stable
formation.

2.2. Reciprocal model

Turning now to consider a reciprocity model, diffet
from the welfare function (1), the reciprocal wed#fa
depends on not only the combinations of actuakesjras
but also decision makers’ beliefs. Following Rati993),
we assume that count¥’s subjective expected welfare
when it chooses its strategy, depends on three factors:
(i) country k’s actual strategy, (ii) its beliefs about the athe
countries’ strategy choice, and (iii) its beliefsoat the
other countries’ beliefs about its strategy. Thus,will use
the following notations:a, € S, is denoted as the actual
strategies chosen by countky b_, € S_, is denoted as
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kindness and reciprocal kindness occur within gedinom
—1 to 0.5.

free-riding In the same way as the welfare function (1), couikis

pure self-interest v;) is country k’'s own payoff. The
notion of fairness is used to specify counklg preference
by both reciprocal kindneswv}) and straight kindnesvg).
Reciprocal kindness indicates how counkyexperiences
other players’ kindness, while straight kindnesiidates its
kindness to other players. The impact of reciprégainess
on welfare depends on a country’s feelings aboberst
That is, the overall welfare of who feel they areing
treated badly will be lower than those countrieayqifs.
Straight kindness, on the other hand, is rootedthi@
strength of feeling. If a country is straight htestiit cares
little about others’ decisions, while a country wi®
straight generous depends on the communication of
kindness for its welfare — i.e., if treated kindlg, welfare is
higher than its payoff, and if treated badly, itldsver.
These definitions of kindness are expressed axvsl|

Definition 1: Reciprocal kindness defines countkys
beliefs about how generous other countries aregbiirit,
as

e (og bog )T (ke
o (e by) = Mo v il )

(
”}kl(ck ) min(fk )

al
if mit(c, ) —n(ce ) =0, thenug(cy ,b_y) = 0.

(8)

Country k’s reciprocal kindness consists of its payoffs:
me (ce ,b_y) is the payoff thatk thinks what others

country k's belief about which strategy other countries arepelieve in k’s strategy and others think whkt believes in

choosing; andc, € S, is denoted as countri’s belief
about what other countries believe its own straisgy
Country k attempts to maximise its expected welfare
which incorporates both payoff and its shared motid
fairness. This reciprocal welfare can be expressed

Vk(ak oy, )
= vi(a, b)) + vie(cie, boi)[1+ vt (a , boy)]

vk € [1,N] (7

where

v; is the payoff which depends diis actual strategy and
k’s beliefs about what strategies others are chgosin

is reciprocal kindness which depends bs beliefs
about what others believk’s strategy is andk’s
beliefs about what strategies others are choosing,
is straight kindness which also dependskd actual

Vi

Vi

strategy andk’s beliefs about what strategies others

are choosing.

Both kindness functions are normalized, straigh

their strategiesn(c, ) and mi(c, ) are the highest and
lowest in the set of all feasible Pareto-efficigrayoffs,
respectively.¢(c_,) is the equitable payoff defined as
the average of the highest and lowest pay(rf(c, ) +
ni(ce )|/2 . The equitable payoff provides a crude
reference point to measure how kind others aregbtsn
country k. Finally, =*"(c, ) is the worst possible payoff
for player k in the set of all possible payoffs.

Definition 2: Straight kindness defines playkis kindness
to other nork countries, as

a B e ()
Vi (ak 'b—k) = (o) - (b

g Tk
W (b.) = 0, thenuf (g, b.,) =0

9)

if 7, (b_k, ) -

In other words, countrk’s straight kindness consists of
the payoffs of other countries: i.en_.(b_y, a;) is a
nonk country’s payoff that what strateck’ chooses and

L
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what k believes others would do to her” (b_,, a;) In a situation of a dominant strategy equilibriuen,
and ﬂl—k(b—k') are the highest and lowest payoffs,crltlcal countryi believes a non-critical countijy does not

respectively, that a nck-player could receive from among cooperate anci also believesj would believe thati

the set of all feasible Pareto-efficient payoffse equitable coo_perates. Whe_ri actually cooperates, country’s
e . . reciprocal welfare is
payoff, m¢,(b_x), is the average of the highest and lowest

payoffs; andm;(nm(ck ) is the worst possible payoff for a vi(a; =1b;=0¢ =1)
non-k player in the set of all possible payoffs. X SN, (N=n*—1)
Using these definitions, the following propositios = (Z?:ﬁi—l)—z(zl}" +?_;) 1- WD ] (11)
proposed to discuss the effects of reciprocal biehan =i
coalition formation.

If country i chooses not to cooperate, the reciprocal

. L . .. welfare becomes
Proposition 2 Considering the reciprocal behavior in a

coalition game, a dominant strategy equilibrium may
become unstable internally. vi(a; . 0,b_; = 0,¢; - 1)
Proof. Having defined the reciprocal preference, we nov= — Zijvn*“”i _ nt1)
find some examples which may change the coalitior, =171 2(N-1)
formation internally and externally. When we comsid
reciprocal behavior in the welfare function (7)e ttunction
depends on countries’ decisions and beliefs. Ategsaof
country k (S, ) is to determine whether or not to
participate in a coalition. A dummy variable dersothe

status of strategie'S, = 1 meansk chooses to cooperate MEY v~ 1D)EE i~ DN =D < Sy Gt 41— N)

12)

No matter countryi chooses to cooperate or not, both
reciprocal and straight kindness are negative. Goenfil1)
with (12), if the following condition occurs, theternal
stability would be violated:

and S, = 0 meansk chooses not to cooperate). (13)
Considering a situation in which an effective cioati is
formed, the highest in the set of all feasible Rasfficient It means that if other non-critical countries ankind to

payoffs of a critical country is (¥¥,y; —1) when all countryj, the straight kindness is still not enough no eratt
countries participate in a coalition. By contrabg lowest i’s choice. On the other hand, because the reciproca
in the set of all feasible Pareto-efficient payoffs kindness is negative, the internal stability cobédbroken

(Z?:lh — 1) when only critical countries participate. by a critical country. In other words, this criticgountry

nt N may turn down a coalition due to its hostile feglimbout

. .(Zl=1yl+21=1yl 2) g .. .

Thus, the equitable payoff . The worst  unkind non-critical countries.

possible payoff is zero, which means no effectigalition Having discussed the internal stability, the exaérn
is formed. stability could be violated by a non-critical coont; .

Meanwhile, the highest in the set of all feasibsd®o- Considering an effective coalition, the highesthie set of
efficient payoffs of a non-critical countijyis (N —1)y;  all feasible Pareto-efficient payoffs of a nonicet country
when countryj separates. By contrast, the lowest in the s¢/ is (N —1)y; if country j separates from the grand
of all feasible Pareto-efficient payoffs n*y; when it joins coalition. By contrast, the lowest in the set dffahsible

the smallest effective coalition. Thus, the equiabayoff ~ Pareto-efficient payoffs is(n*y;) when it joins the

(N+n*~ smallest effective coalition. Thus, the equitaldgqdf for a

for a non-critical country is Dyj. The worst possible

" . (N+n"-1)y; .
outcome occurs when no effective coalition is fodmand ~non-critical country is—————. The worst possible
everyone gets nothing. outcome occurs when no effective coalition is fodmand

Regarding the internal stability, the reciprocallfae  everyone gets nothing.
function of a critical countryi is In a situation of a dominant strategy equilibritaanon-
critical countryj believes a critical country does not
Uz(ai ;¢ ) = cooperate an(g also believes theit believesj se_parates_.
. (a‘ b 4)+ When countryj actually separates from an ineffective
AT coalition, j's reciprocal welfare is
T (CL 'b-i)_nf(cl ) 1+ ”-i(ai 'b-i) ”il(b-l) 10
e )rm(e ) |- ) () (10)

_ (N+n*-1)
2(N-1)

(¢j =0,b_;=0,c; =0)= (14)
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If non-critical j believes that no effective coalition Hypothesis 2: Negative reciprocal kindness and positive
would be formed, everyone gets nothing. Courjrg  straight kindness could lead a non-critical country
reciprocal kindness becomes negative, and its ghifrai participating in a coalition.
kindness is zero. A negative welfare level implieat the

non-critical country is unkind to others but fedlsstile In the dictator game, subjects were anonymously and
from other non-critical countries. randomly paired with each other to make 20 ‘keepioe’
If non-critical j actually chooses to participate andecisions. In each round, each subject was givertaien,
ineffective coalition and its reciprocal welfarecbenes and required to decide whether to give it to herfiartner.
The participants did not learn what their partnelecisions
v, (a; =1,b_;=0,¢c; =0)= _ N+n'-1) (15) were until the end of the session. Each of the dihds
S ot 2(N-1) featured different monetary values for keeping thken

) ) _and giving it away along with how many subjectsided
Country j receives a negative welfare level due to its give it away in each case. Because the subjectise
beIiefs. about the separation of a critif:al courﬁ}gmparlng dictator game did not know how they were beingtaedy
(14) with (15), no matter what countjis actual strategy is, thejr partners, only straight kindness — not rexipt
it has identical reciprocal welfare jfbehaves unkind and kindness — was calculated. And because the desigimn
feels hostile. The external stability, thereforeecéimes keep and to give are both Pareto-efficient solstjoie
unstable. _ . o worst payoff for the opponent was nothing. Thus, a
In summary, taking the reciprocal behavior intoaot,  sybject's straight kindness level was indicatededker
a stable coalition could be reshaped internally an_gg (keep) or0.5 (give) in the dictator game.

be violated due to the coalitional benefit. session, which was conducted anonymously. A pagpbie

was provided to indicate possible outcomes. Depgndn

their decisions and the combination of players lie t
3. Experimental Design coalition, players received different payoffs whidall

somewhere in the range of £0 to £24. They werecatke

This study employs the laboratory experiment resultmake a decision to join or not join a coalitionfour 15-

reported by Lin (2018) to test the hypotheses frhr@  round treatments. Unlike in the dictator gamehatend of
reciprocal model. Here we briefly introduce theigesof  each round, subjects were informed about their payoffs
the experiment. Fifty subjects were recruited Etb@ratory  and the coalition formation.
in a University in the North East of England. That The treatments were all designed to achieve a tiondi
experiment consisted of two parts: the first beandictator of dominant-strategy equilibrium. From treatment to
game that evaluated individual altruistic attitudesd the treatment, each player had offered a strategy ggidi
second, a membership game mimics a climate caalitiowhether s/he ought to participate in a coalitioas&l on
formation. The design in other experimental studi@y be their dominant strategies, players were divided ihwvo
able to observe the possibility of multiple equiilpy groups: critical and non-critical players. A critigplayer’s
however, they were incapable to predict individualdominant strategy was to cooperate and a non-lritic
decisions in an interactive game. Therefore, th&igeof player’'s dominant strategy was to stay out. As ioaed
dominant-strategy  equilibrium  provides a suitableearlier, critical players who were essential toedfective
environment in which to observe individual decisipn coalition and noncritical players were offered eliffnt
because it ensures that each player's assignetégstra levels of free-riding incentive from an effectiveatition.
provides a better payoff than any other strategmnmé#iess No critical country could be replaced, even by all

of the other players' strategy. noncritical players acting jointly. The setting déminant

Following up on the previous section, two hypotlseme, strategy equilibrium ensures that there is a unisiable

therefore, proposed: coalition structure in the corresponding coalitformation
model.

Hypothesis 1: Negative reciprocal kindness and positive In this setting, a critical player could achiever/his

straight kindness could lead a critical countryistg away highest possible payoff only when all players coape

from a coalition. and a non-critical player’s highest payoff coulddmhieved
by her/him becoming the only free-rider. In additighe
lowest Pareto-efficient payoff occurred when alayars
took their dominant strategies.
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The equitable payofié,(b_;) is the average of the
highest and lowest payoffs. For critical playehg highest
payoff exists if everyone participates and the Wwpossible
payoff would be 0 if no effective coalition existsshould
be noted that the signs of reciprocal and strakgidness
depend on the numerators, since the denominaterslbr

11

would like the others to believe are based on thet p
decisions made by them and their opponents. Thus,
. (ck »b_y) is playerk’s payoff in the past round, while
me (ax by, ) is k's payoff givenk’s present and others’
past decisions.

Table 1 reports descriptive statistics and datacssufor

positive numbers. A player who earns less than ththe experimental results. The former includes thigjests’

equitable payoff can safely assume that some qtlagers
are hostile to her/him and, thus, becomes hostitbém in
response.

For example, when all players participate in a itioal,
the collective payoff reaches the highest levele Thtical
players have positive straight and reciprocal ke
meaning that their welfare is greater than theimetary
payoffs. Due to their lack of free-riding benefipwever,
the non-critical players feel that other playere &eing
hostile to them, and thus their welfare is loweartttheir
monetary payoffs. In other words, non-critical ges/have
no incentive to coordinate with others.

On the other hand, a critical player, who feels -non
critical players are mean to her/him, may lead tbeo

birth years. Altruistic attitude, determined by thietator
test, indicates the subject’s average straightrésd level
across all 20 rounds of the game. Because the dafmeot
measure reciprocal kindness, the overall averageghbt-
kindness level wa—0.21, implying that the subjects, as a
group, were hostile to others across the game \akade.
Interestingly, subjects became more altruistic wihba
token was more valuable to receivers than to givers
showing that the value to the giver was an impadractor
in a subject’s decision-making. Specifically, whae value
of the token to the potential giver was relativetyall, s/he
was more likely to behave kindly by giving it up.

Table 1: Descriptive statistics and data sources

players undergoing costly punishment at the harfidbai

player. In such a case, the consequence would beake
the coalition unstable internally. When a critiqgalayer

decides to take revenge through non-cooperativavieh

the coalition becomes ineffective and everyone war
nothing. In other words, all possible responsesdyel

players the same payoff, at which point, kindnessses to
be an issue. This situation will change only whée t

critical player in question believes that otherypta will
behave cooperatively, and such a player will coatger

when s/he believes the coalition has the potentiabe
larger than it would be in a state of dominanttegy

Variable Observations | Mean SD Min Max
Birth year 50 1988 4.37 1968 199
Altruism 50 0.71 0.31 0.05 1

N Membership
decisions 3,000 0.68 0.47 0 1
Straight 2,800 035 | 045 -1.05| 0.4
kindness
Reciprocal
Kindness 2,800 -0.35 0.45 -1.05 0.14
Reciprocal
feeling 2,800 -0.05 0.18 -1.06 0.16

equilibrium.

Together, these results provide important insighte
the formation of unstable coalitions due to playbeiefs
and reciprocal behavior. In a coalition of all gay (also
known as a ‘grand coalition’), non-critical onesgimi feel
hostile due to their non-attainment of any freengd
benefit. In a state of dominant-strategy equilibrjuon the
other hand, the critical players might feel hodtileard the
free-riders. Thus, coalition formation can be slpad
reshaped by the subjects’ beliefs and preferences.

4. Analyses of the Experimental Evidence

Following equations (8) and (9), subjects’ recimloc
kindness and straight kindness can be measurqatabtice,
we employ the decisions in the past to represepiayger

k’'s beliefs about the strategy of other playb_, and a

Table 1 also reports the subjects’ decisions in the
coalition game (dummy of joining or not joining a
coalition). We applied this data to equations (8),and (10)
to illustrate straight kindness, reciprocal kindsesnd
reciprocal welfare. The latter comprises the subjeshared
notion of fairness, which incorporates both straigh
kindness and reciprocal kindness in the coalitiameg. As
noted earlier in equations (8) and (9), the denisimade in
the prior round are used to indicate players’ figlielence,
what the opponent players could believe indit, 2and
b, by using player 2's and player 1’s decisions ia plast
round, respectively. What the player think the opgpd
players would believe indicatc; and c, by using
player 1's and player 2's decisions in the pastndou
respectively. The highest and lowest Pareto-efiicie
payoffs are the highest and lowest payoffs amorig al
possible outcomes. For a critical player, the hsghayoff

player k's beliefs about other players’ beliefs about hetis a grand-coalition solution, and the lowest Ragdficient

strategyc,, . In other words, what players will believe and

payoff is the self-interested prediction. For a eritical
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player, the highest payoff is a solution in whibtle player from 93% to 85% among the critical players and fro®&o
is the only non-signatory, and the lowest Pareficieht to 46% among the noncritical ones. This means that
payoff occurs when s/he enters a coalition thaemtise subjects did not look after only their self-intdrésit also
consists only of the critical players. The worstygfd others. However, the more they learned about gilagers’
occurs when no coalition is formed (i.e., everyayes decisions, the less cooperative they became.
nothing). A player’'s straight kindness is compugtedthe Table 2, which shows panel-data estimates of the
average of her/his kindness toward all four of tiker probability-of-joining equation, covers the obsdiwas of
players. In the same way, by employing the players2,800 individual decisions in the public-goods gartie
historical decisions, we can determine a playestsprocal first observation in every treatment having beeolwed
kindness, i.e., subjective sense of how kind offlayers for indicating the direct and reciprocal kindneadsiongst
have been to her/him, as the average of her/litsdgtto  these observations, the subjects decided to jowadition a
other players in the group. total of 1,884 times.

When correlation coefficients were computed to ssse
the relationships between each individual's striaighd Table 2: Panel-datastimates of the probability-of-joining equation

reciprocal kindness, a significant positive cortiela (0. 84) Pooled _
between these two constructs were identified. Trearm Variable Least Fixed | Random
. . . Effects Effects
values of straight and reciprocal kindness w—0.351 Squares
and —0.346 , respectively, meaning that, in general 0.70 0.52™ 0.63
subjects were hostile to others and were treatetylzy | Constantterm (3.38) (0.01) (10.0)
others. Average reciprocal kindness among crititayers -0.0001 -0.0001
was slightly lower than among noncritical ones,.,i.e| ("} Age (0.002) (0.01)
—0.37 vs. —0.33. In general, the reciprocal kindness was _ 009 0.09
negative whenever subjects were critical or noicalit | (V2 Alruism (0.02) (0.07)
Hence, we can say that subjects behaved badly @md w| o 0.68™ 067" 0.68™
treated badly, in general, and that both these gthena | (V3 Straightkindness (0.03) (0.03) (0.03)
were more marked when they were critical players. _ , 050" 051 051"
Due to negative reciprocal kindness, as mentionetie (v4) Reciprocal kindness (0.03) (0.03) (0.03)
previous section, the subjects would feel worsen ttheir 0.40™ 0.39 0.40™
monetary payoffs usually provided. It is worth mgtithat | (Vo) Player role (0.01) (0.01) (0.01)
subjects were concerned with not only about them o Mg squared 0.30 0.30 0.31
payoffs, but also abou_t the pr_;tyoffs received byersth Total observations 2.800
Nevertheless, they felt jealous instead of proudtber’'s - —
gains. The more generous they were according to thebServations of joining 1,884
dictator game, the less likely they were to joiralitions | Hausman test Prob>chi2=  0.6653
and, thus, make contributions in the public-goodsne. Breusch-Pagan LM test Prob > chibar2 = 0.0000

This interesting result may be explicable via theiable of  Note: Each cell contains coefficient and standagdiation. *** means
reciprocal kindness; that is, when a subject wastéd  significant at 0.5% level

badly, s/he would be more likely to participate time

coalition. In other words, participation was notlyoself- Given our core interest in factors that might dffec
enforced but could also represent Comp“ance with individual deCiSionS, two time-invariant variablesere

punishment method out by one or more hostile aiitic included in the equation: (v1) birth year and (e®yuism
players. measured by the dictator game. As such, we cariresitly

In the membership part of the experiment, effectivecompare the fixed-effects and random-effects estiraaas
coalitions were formed in 387 out of 600 rounds.e Th the random-effects model provides separate estinudtthe
structure of coalitions tended to be unstable. $ize of Parameters on the time-invariant variables, whike fixed-
coalitions was usually larger than the dominanatetsy €ffects model cannot. The variables that were stidje
equilibrium, which was formed in only 112 rounds.change between one round to another included (u@pht
Moreover, even within the same treatment, it vafiedn  kindness and (v4) reciprocal kindness, indicateplager’s
group to group. This implies that, even though ¢jaene  reciprocal preferences in the coalition game. (piyer
was designed to favor dominant-strategy equilibriuhe  role is a dummy variable which describes the pfayer
formation of stable-coalition was unachievable. dominant strategy: 1 = critical to the coalitiondamer/his

As compared to the result in the first round, piptition ~ dominant strategy is to join, while 0 = non-criticand
rates declined over the course of the remainingidsy her/his dominant strategy is not to join.



Yu-Hsuan LIN / Journal of Business, EconomicsEmdronmental Studies 10-2 (2020) 5-15

When we performed tests for the statistical sigaifice

13

were both more efficient and more consistent thidimee

of the differences between the coefficient estimatefixed-effects or pooled least squares estimatesaimrAg

obtained by the models, Hausman testing reveal&dthie

individual specific effects were uncorrelated withe

random-effects estimates were more efficient andemo independent variables. The critical-player dummyd an

consistent than the fixed-effects estimates. Addilly, the

direct altruism were both positively and signifidgn

Breusch-Pagan LM test found that the random-effectassociated with the probability of joining a cdalit, and

estimates were more efficient than pooled leastisE
ones. As such, it can be said that the individymgcHic
effects were uncorrelated with the independentatdes.
However, two variables — critical player dummy atickct
altruism — were positively associated with a pelson
probability of joining a coalition, while reciprolcaltruism
was negatively associated with such probability.eseh
results are intuitive and as predicted: subjectsigd to
select the weakly dominant strategy, and kind siibjeere

reciprocal altruism was negatively and significantl
associated with that probability. Additionally, tacal

players were more likely to cooperate when theyewer
treated badly by others. This rejects the first diipsis:
when a smaller coalition or no effective coalitioad been
formed in the previous round, critical players wbul
neverthelesseek to form one in the current round.

It is worth noting that, across all treatments, the

participation rate in the first round was highearthin any

more likely than others to cooperate but even morgupsequent round. This could be explained by negati

cooperative when treated badly.
As noted above, the experiment’s design predeteunin
the number of critical players essential to formeffiective
coalition. Studying the behavior of critical plagecan
enhance our understanding of their decisions, dughdir
role in stabilizing the coalition internally. Taklé and 6
break down the panel-data estimates of the prababit
joining equation according to whether the obseoreti

reciprocal kindness: in a coalition that is largéan

dominant-strategy equilibrium would provide, criic
players felt treated kindly only when all non-ail players
cooperated with them, and their reactions to othersame
unkind when such cooperation was not forthcoming

Table 4: Panel-data estimates of the probability-of-joinegation (non-
critical players only

were of critical or non-critical players. Var Pooled Fixed Random
ariable Least Effects Effects
Table3: only Panel-data estimates of the probability-ofijog Squares
equation (critical players Constant term 7.93 0.87 (0.04) | 9.70 (16.8)
Al Fixed Random (550
variable oeast | Effects Effects (v1) Age -0.004 -0.004
Sy (0.003) (0.008)
Constant term -1.47 0.94™ -1.04
. -0.07 -0.07
(3.29) (0.008) (10.4) (v2) Altruism (0.04) (0.12)
0.001 0.001
(v1) Age . . 6.03 6.32 6.29
(0.002) (0.01) (v3) Straight kindness (0.35) (0.29) (0.29)
) -0.06™ -0.08 o
(v2) Altruism . . -6.00 -6.32 -6.30
(0.02) (0.08) (v4) Reciprocal kindness (0.35) (0.29) (0.29)
) i 0.69™ 0.66™ 0.66™ =
(v3) Straight kindness . ) -2.51 -4.04 -3.69
(0.02) (0.02) (0.02) (v6) Marginal benefit (0.32) (0.41) (0.38)
. . -0.39” -0.41™ -0.41"
(v4) Reciprocal kindness (0.02) 0.02) (0.02) R-squared 0.22 0.21 0.22
R-squared 041 0.40 0.40 Total obs.ervatlor\sl . 1,260
Total observations 1,540 Observations of joining 576 .
Observations of joining 1.308 Hausman test Prob>ch|2'— 0.0085
Hausman test Prob>chi2 = 0078 Breusch-Pagan LM tes.t Ffr-ob > chibar2 = 0..0(?00 __
Breusch-Pagan LM test Prob > chibar2 = 0.0000 N_ote:._ Each cell contains coefficient and standaediation. =, are
significant at 5%, and 1% level, respectively

Note: Each cell contains coefficient and standaesliation. ™
significant at 1% level

means

Table 3 covers all 1,540 observed individual decisiby
critical players, of which 1,308 consisted of aidien to
join a coalition. The results of both Hausman ameuBch-
Pagan LM testing indicated that random-effectsnesties

Table 4 presents the panel-data estimates for,2801
observations of non-critical players’ individual cigons.
Though all such players were offered to free-ritlee
results indicate that such incentives were dengsatlp half
the time. Since the non-critical players had déferlevels
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of free-riding incentive, the estimation includefet investigation of factors would be required in andie
marginal benefit as (v6). coalition in practice.
Hausman testing indicated that fixed-effects edéma
were more efficient and consistent than randometdfe
ones, meaning that individual-specific effects wereReferences
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