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When do fairness and reciprocity hinder
multilateral tariff cooperation?
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This study explored how fairness and reciprocity affect multilateral
tariff cooperation. Reciprocal countries respond to cooperative behavior
with rewards (positive reciprocity) and retaliate against unkind behavior
(negative reciprocity). Previous research demonstrates that when the
influence of fairness and reciprocity is modest, reciprocity promotes
multilateral tariff cooperation, especially when trading partners maintain
moderate demands in their commercial policies. However, cooperation is
undermined if only liberal import policies are perceived as fair. This
study confirms that these dynamics persist even when the impact of
fairness and reciprocity is strong. Second, it identifies the conditions
under which fairness and reciprocity hinder multilateral tariff cooperation.
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I. Introduction

Rabin (1993), in his seminal paper, incorporates fairness and
reciprocal preferences (desire to hurt people who have mean
intentions and reward people who have kind intentions) into game
theory and economics. There is ample experimental evidence for
reciprocal preferences among individuals (Camerer, 2003; Dohmen
et al., 2009; Falk et al., 2003 and 2008; Fehr et al., 1997; Fehr and
Gachter, 2002). Hadjiyiannis, Iris, and Tabakis (2012a)-henceforth
HIT, asks whether such preferences matter for multilateral tariff
cooperation.!)

HIT investigates the implications of reciprocal preferences for
commercial policy and multilateral trade agreements. They use a
multilateral tariff cooperation model inspired by Bagwell and
Staiger (1999) and incorporate reciprocal preferences along the
lines of Segal and Sobel (2007).2 By doing so, they provide a novel
perspective on the role of expectations in multilateral trade
negotiations.

More specifically, HIT develops a dynamic game in which
reciprocal countries facing a terms-of-trade Prisoner’s Dilemma
problem in which they attempt to maintain a self-enforcing
multilateral tariff agreement. Thus, countries could adhere to an
agreed upon cooperative tariff if, for each country, the potential
one-time gains from unilateral defection is lower than the

discounted foregone future welfare due to the defection. Moreover,

1) Notice that reciprocal preferences are different than reciprocal strategies,
commonly used in trade literature referring to mutual changes in trade policy by
self-interested countries, such as tit-for-tat. To differentiate the two, Sobel
(2005) calls the former one “intrinsic reciprocity”; we call it reciprocity or
reciprocal preferences in this paper.

2) See HIT for why fairness and reciprocity might play a role in multilateral trade
agreements.
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reciprocal countries’ welfares consist of the standard (self-interested)
welfare and a fairness payoff, which captures reciprocity. If a
reciprocal country expects a given trading partner to behave
kindly by imposing an import tariff that is lower than its critical
fair tariff perception (a reference level), then it places a positive
weight to the self-interested welfare of that trading partner.
However, if the given trading partner is expected to behave
unkindly by setting an unfairly high tariff, then it places a
negative weight on its trading partner's self-interested welfare.
Thus, countries are assumed to have preferences over both
outcomes and strategies, as by the latter one, countries perceive
the intentions of their trading partners.

They find that reciprocal countries can support a greater degree of
multilateral tariff cooperation when they are moderately demanding
from their trading partners (i.e., when the tariffs considered fair
are not too low.) For such fair-tariff perceptions, (i) when
countries set Nash tariffs, they are in a negative-reciprocity state
and, thus, the punitive Nash tariffs in the reciprocal game are
higher than in the self-interested one; and (ii) when countries set
cooperative tariffs, they are in a positive-reciprocity state. Both of
these effects facilitates sustaining cooperation for reciprocal
countries in comparison to self-interested countries. However, when
reciprocal countries are highly demanding from their trading
partners regarding their import policy (i.e., when only very liberal
import policies are considered fair), then the effect of reciprocity
on multilateral trade cooperation is ambiguous. For such fair-tariff
perceptions, countries are in negative-reciprocity states when they
either impose Nash or cooperative tariffs, yielding lower welfare
levels in both cases due to negative fairness payoffs. Thus, the impact
of fairness and reciprocity on the sustainability of multilateral

tariff cooperation becomes ambiguous.
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While HIT is the only paper, to the best of our knowledge,
incorporates reciprocal preferences into international trade
agreements, Lii et al. (2012) employs inequity aversion (desire to
lower unfair outcome distributions) to explain the tendency of
lower-earning and less-skilled intensive industries to receive
relatively high levels of trade protection. On the other hand,
other-regarding preferences have received more emphasis by the
international environmental agreements literature. Lange and Vogt
(2003) and Lange (20006) investigate the role inequality aversion
(desire to lower unequal outcome distributions) in various games,
such as prisoner’s dilemma, symmetric emission game, and coalition
formation games. Similar to HIT, Hadjiyiannis, et al. (2012b)
investigates the role of fairness and reciprocity in a dynamic
abatement game.3) More recently, Nyborg (2018) and Iris and Kim
(2024) study the role of reciprocity in a coalition formation game
and found that reciprocity could increase the coalition size.

The aim of this paper is to improve our understanding of the
role of fairness and reciprocity on multilateral tariff cooperation.
Thus, our contribution is twofold. First, while HIT assume the
relative weight of the fairness payoff in the countries’ objective
function to be sufficiently small, we relax this assumption and
show that all their results would still hold when the relative weight
of the fairness payoff in the countries’ objective function is as
high as the standard welfare. This is an important extension
because many experiments (Kocher et al., 2008; Fehr et al., 2014;
Larney et al., 2019) find little to no effect of stake size in a number
of games and the persistence of reciprocal concerns.

Second, we provide two conditions that would suffice for the

impact of fairness and reciprocity to be detrimental on multilateral

3) See Iris and Tavoni (2020) for a review of other-regarding preferences in
international environmental agreements. See also Iris and Santos-Pinto (2013)
and Iris(2015, 2018) for the role of reciprocity in firm collusion.
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tariff cooperation, when reciprocal countries are highly demanding
from their trading partners. These conditions are: (i) the relative
weight of the fairness payoff in the countries’ objective function is
sufficiently small, and (ii) the negative weights a country places
on its trading partner’s standard welfare at Nash and cooperative
tariffs are sufficiently close. Notice that HIT has already showed
that the incentive to cheat (i.e., one-time gain from deviation) is
higher for reciprocal countries than self-interested countries
under (i). On the other hand, I find that the value of cooperation
is also lower for reciprocal countries than self-interested countries
under (i) and (ii). The intuition behind the latter one is, under
the assumption (ii) a reciprocal country would consider trading
partner's cooperative tariff almost as unkind as its Nash tariff.
Thus, it would weaken the value of cooperation for the reciprocal
countries as similar negative fairness payoff enters to the reciprocal
welfare at Nash and cooperative tariffs.

Therefore, we can tune their conclusion: if countries have some
concerns for fairness and reciprocity, have high expectations from
their trading partners regarding their trade policies, and also find
their trading partner’'s cooperative tariffs almost as unkind as the
non-cooperative Nash tariffs, then they will end up with a more
protectionist agreements than in the absence of these expectations.

The remainder of the paper is organized as follows. Section 2
briefly reintroduces the model. Section 3 studies the static Nash
equilibrium of the model and then the dynamic game. Here, we
first restate some of HIT's propositions as results, then refine
them. Finally, Section 4 concludes. See HIT for the existence of
the Nash equilibrium and the necessary technical assumptions, the
equilibrium selection criteria, detailed interpretations of the
assumptions used, and the proofs of their restated results. All the

new proofs are relegated to Appendix.
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II. The Model

The world consists of two countries, 4 and B, and two goods, a
and b. Country j is endowed with 1 unit of good —j and zero
units of good j, where J&{4,B} and J€& {a,b}. Demand

functions are symmetric across countries and goods. D(P]»J) is the

demand for good j in country J, which depends only on good j’s

price in country J, ij, satisfying the following standard

assumptions: (i) D(P/)>0 in [0,P]) and D(P/)=0 for
P]f’ > J_D’f, (ii) D(P]f] ) is twice continuously differentiable in ij
with D'(P/) <0 for P/e [0,1?’;-]). Country J imports good j and
exports good —j in accordance with the following export supply
function: X7, (P7;) =1-D(P’,).

The countries have perfect information regarding the past
choices and in each period they simultaneously select their
(nonprohibitive) import tariffs to maximize their individual welfares.
The no-arbitrage condition for good j vields P/ = P; 7+ 7, where
/>0 is country J's import tariff. Finally, the market-clearing
conditions, D(P{(r”)) = X; /(P; /(+)), provide the equilibrium
prices.

The countries have preferences for fairness and reciprocity and

country J's welfare is given by:
RW/r7, 777, Ty = RW 7, 77 + (777, Ty NYSw (w7, r77). (1)
The first term is the self-interested (or standard) welfare function,

i.e., the sum of consumer surplus, producer surplus, and tariff

revenue:
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Sw/(r', ) = / " D(P)dP 2

P/ (r7)

P,
+ f - DpP)ar+P!; )+ X ().
PZ](T 7)

The second term is the fairness payoff for country J, where (i)
7> 0 is a scaling factor; and (ii) w’ (v~ 7, 77) determines the (scaled)

weight country J places on its trading partner’s self-interested

welfare, has the following form:

e0,1]ifr 7> "7
wJ(Tfj,T;J) =0ifr 7= 7-;", (3)

e [~ 1,0) otherwise

with 7 ” being the country J's perception of critical fair tariff.
We assume that country J's weight function w”’ (7™, TJ?J) is twice
continuously differentiable in both arguments, is nondecreasing in
its own critical fair-tariff perception 7,7, and is nonincreasing in
country — J's tariff 7~ 7. Furthermore, we assume that the critical
fair-tariff perceptions are common knowledge.

Incorporating fairness payoff yields countries to not only care
about the outcomes but also their trading partner’s intentions. In
brief, equation (3) indicates that from country J's perspective,
country —J that should be rewarded for its fair tariff, i.e., any

7~ below Tr 7 (positive reciprocity), whereas it should be punished
for its unfair tariff, i.e., any 7 7 in excess of 7'/?'/ (negative

reciprocity.)
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IMl. Games

1. Static Game

In this section, we first characterize the static Nash equilibrium
of the game reciprocal game I' (RW,w, 7;), where ;= (r{,7/7)
is the fair-tariff vector, and compare it with the one that would

emerge in a game with self-interested countries rs(Sw). We

henceforth assume that the countries have a common fair-tariff
perception, i.e., 77 =7, ” = 7, for simplicity.4

In this setup, we have the following observations: (i) the choice
variables in I'*(RW, w,;f) are strategic complements, i.e.,
o0’RW’/ar’a7~ 7 > 0, (ii) the cross-partial derivative of country
J's welfare function with respect to its tariff and its critical
fair-tariff perception is nonpositive, i.e., a°RW’/ 67'/071- < 0, (i)
22SW”/or’ar " =0 due to goods" demand independence of each
other’s price, and 8°SW”/ar’a7; =0 since SW’ is not a function
of ;.

Let ;NRE (Tym>Tvr) and ;NSE (Tyg: Tys) refer to the Nash
equilibria of ' (RW, w7;f) and I'*(SW), respectively. We also
assume that overly restrictive import policies are considered

unfair, i.e., 7, < 7yg, which is a reasonable assumption given our

focus on trade cooperation among countries.

Result 1 (Static Game Results).

1. Txp = (Tyg>Tag), is non-increasing in Ty.

4) HIT also discusses the impact of asymmetries in fair-tariff perceptions.
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2. For 7; < Tyg, (1) Tyg > Tys and (i) for any J,
RW’ (:NR’ ) < SWJ(;NS), with equality only holding for

Tf = Tys-

The intuition behind the first point is, for a given 7~ 7, a higher
7; leads to a larger w”. As a result, country J, when choosing its
import policy, has incentive to reduce the terms-of-trade negative
externality of its tariff on its trading partner, resulting in a more
liberal Nash tariff equilibrium. The intuition is behind the second
point is, at Tyg, reciprocal countries are in a negative-reciprocity

state having incentive to punish each other (since 7; < Tyg),
implying that the Nash equilibrium tariff of I'*(RW,w, 7) must
exceed the one of I'*(SW).

2. Dynamic Game

In the dynamic game, the stage game analyzed above is repeated
infinitely many times. The aim in this section is to evaluate the
effect of fairness and reciprocity on the ability of countries
sustaining cooperative import tariffs when they are limited to
self-enforcing trade agreements.

Let ' (RW, uu;f) and I'? (SW) be the infinitely-repeated game
with reciprocal and self-interested countries, respectively, and
§ € (0,1) be the discount factor between periods. For both games,
given the overall symmetry of our framework, we focus on symmetric
cooperative subgame-perfect equilibria, which is assumed to be
common in both games. Also, countries employ a Nash reversion
strategy to enforce cooperation. That is, (i) along the equilibrium
path, the countries set a common cooperative tariff 7. < Tyg < Typ

in each period; and (ii) if at any point in the game a defection
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occurs, both countries revert from the following period onwards

to the noncooperative Nash tariff of the (relevant) stage game.
Notice that the games we aim to compare, I'7(RW, w,;f) and
'S (SW), are identical except the fairness and reciprocity.

Let us begin the analysis with I'S (SW). The self-interested

country J has the static incentive to cheat, that is, onetime gain

by deviating from cooperative tariff:
SW/(BRY (r0) 1) — SW/re) = SWj — SWE = Q4lee), @)

where BRZ(r.) is country J's best-response tariff to 7. and

7o = (T 7o) On the other hand, violating multilateral cooperation

ensues a trade war. The discounted future welfare cost a defector

faces equals:

0 - - 1) 1)
T(S(SWJ(TC) - SWJ(’TNS)> = T{S(SWé - SW{;) = mw'g(Tc) (5)
where w? is the per-period value of cooperation for country J.

Therefore, the incentive-compatibility condition for a self-interested

country J to sustain cooperation is:

1)
Y(re) < mwé(m)- ©)
From ([ICS]), a given cooperative tariff 7~ can be supported as a

subgame-perfect equilibrium of I'? (§T) if countries are sufficiently

patient:
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SWy— SW¢,

§s» 6% = —F——°. 7
T SWh— SWy @

Analogous relationships hold for countries with reciprocal
preferences. In particular, the incentive-compatibility condition
for a reciprocal country J to adhere multilateral cooperation is

given by:

1)
Q7o) < T(Sw}]z(Tc) @®
Moreover, for a given cooperative tariff 7, the minimum

discount factor needed to sustain cooperation at the agreed upon

cooperative tariff is:

. RW,L—RW?

0r = ——F——7- 9
" RWj;— RWSY ©)

Using (7) and (9), we analyze the impact of fairness and reciprocity

on multilateral cooperation by comparing 6;"; against 612,

Result 2 (HIT Proposition 2). Suppose ~y is sutticiently small.

1. For any 7¢ < 77, we have 67 <47 .

2. However, for any 7o > T4, either 65‘; < 6;"; or 671.‘; > 0% could

hold.

The assumption v being sufficiently small means that the relative
weight of the fairness payoff in the countries’ objective function
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(or, equivalently, the relative weight the countries place on their
trading partner’s self-interested welfare) is not too high. HIT, in
footnote 11, reports the difficulty in finding a closed-form
solution for the upper bound of 7.5

The intuition behind Result 2 is as follows. For any cooperative
tarift 7. lower than the critical fair-tariff perception 7, the
countries are in a positive-reciprocity state. In such a case, two
reinforcing forces are at work. First, for any country J, the value

of cooperation at 7. is higher reciprocal game than the one in

self-interested game, w} > w?, since in the former game (i) the
noncooperative Nash tariff is higher; and (ii) while the
cooperative tariff is common in both games, in the reciprocal
game, country J would additionally enjoy a positive fairness
payoff. Second, the static incentive country J has to deviate from
T¢ is weaker in reciprocal game than the one with self-interested
game, 2; < 2%, because in the former game since the countries
are in a positive-reciprocity state (i) countries enjoy a positive
fairness payoff when they cooperate; (ii) the defect tariff is lower;
and (ii) defection would hurt J's partner, mitigating .J's potential
onetime gains from cheating. Therefore, fairness and reciprocity
facilitates the sustainability of a cooperative tariff lower than their
perception of a critical fair-tariff.

However, for any cooperative tariff 7. higher than the critical
tair-tariff perception 7;, the countries are in a negative-reciprocity

state. For any such 7, > 7, the static incentive country J has to

5) Rabin (1993). argues that the impact of reciprocal concerns should be much
smaller as the size of the stakes increases. Given the large economic gains with
multilateral trade agreements, assuming small v is reasonable. However, to the
best of my knowledge, there is no empirical evidence for this assumption in
trade literature.
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deviate from 7, becomes stronger in reciprocal game than the one

with self-interested game, 2; > 27, since in the former game (i)
the defect tariff is higher, because the countries are in a
negative-reciprocity state; and (ii) defection would hurt country
— J, raising the gains from cheating for country J. However, (iii)
as they are willing to hurt country —J, country J would sacrifice
some of its standard welfare, which would decrease their incentive
to cheat. The two previous effects dominate the latter effect (iii)
for sufficiently small +. Finally, (iv) countries are also in a negative
reciprocity state at 7., which would decrease their welfare at
cooperation, increasing their incentive to cheat. Since the incentive
to cheat appears in the numerators of (7) and (9), reciprocal
countries having stronger incentive to cheat yields a higher critical

discount factor to sustain cooperation in I'Z(RW, w, Tf) than in

I'?(SW). On the other hand, since the reciprocal countries have
higher welfare when they defect from cooperation as explained
above and still lower welfare at the punitive Nash tariffs, the
denominator of (9) would be higher than the denominator of (7),
which yields a lower critical discount factor to sustain cooperation
in "' (RW, w, ;f) than in IS (SW). Therefore, the impact of fairness
and reciprocity on sustaining multilateral tariff cooperation becomes
ambiguous.®

They, in Proposition 3, obtain that similar finding regarding the

most cooperative symmetric equilibria that can be supported by

6) In explaining this result, HIT provides similar intuition provided here and stated
that the value of cooperation at 7, is higher in I'% (RW, w, ;f) than in I (SW).
However, the denominators of (9) and (7) do not represent the value of
cooperation at 7. In fact, in Proposition 1, we are going to provide a sufficient
condition for the the value of cooperation at 7 to be lower in I'% (R, w, ;f) than
in 1Y (SW).



14 NBAAAT 535 3%

reciprocal and self-interested countries. Our first new result in

this paper would generalize the Result 2 (and HIT's Proposition 3.)

Proposition 1. 7he assumption, sufficiently small vy, is not
necessary for Result 2.

Although it is reasonable for v to be small, Proposition 1 states
that the Result 2 (and HIT's Proposition 3) will continue to hold
for higher levels of fairness and reciprocity concerns. Since the
weight function (3) can give values in [-1, 1], the relative weight
of the fairness payoff in the countries’ objective function can be
as high as their standard welfare.

Next, we provide sufficiency conditions for the impact of
fairness and reciprocity to be detrimental on multilateral tariff

cooperation.

Proposition 2. (Sufficiency Conditions). Given a common cooperative

tariff for reciprocal and self-interested games o > 7, if (i) the

scaling factor v is sufficiently small and (ii) for any country J the

fairness payoff at cooperative tariff is at least as small as the one
at Nash tariffs, i.e., w’ (1o, 1) SWe” < w/(ryp, 7)SWy 7, then

we have 67].‘; > 6f(,

The underlying intuition of the first part of Proposition 2 is as

follows. First, recall that for any cooperative tariff 7. higher than
the fair tariff 7;, the countries are in a negative-reciprocity state.
Also, the static incentive country J has to deviate from 7. becomes
stronger in reciprocal game than the one with self-interested

game, 2, > 2%. Moreover, if (i) and (ii) holds, then, for any
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country J, the value of cooperation at 7, becomes at least as high

as in self-interested game than in reciprocal game, wj < w%,

because the condition (ii) means that the impact of negative
fairness payoffs will be at least as strong as at cooperative tariffs
than at Nash tariffs. To gain more intuition behind this condition,
notice that SW,’ > SWy’ and wJ(TNSny) < w’(re, ) < 0.
Thus, a sufficient condition for the condition (ii) to hold is the
difference between the negative weight country J places on
trading partner — J's standard welfare at cooperative tariffs to be
close to the one at non-cooperative Nash tariff, i.e.,
‘w‘](Tc, ) — w’(Tyz, Tf)‘) to be sufficiently small. In other words,
a reciprocal country J would consider trading partner country
—Js cooperative tariff almost as unkind as its Nash tariff.

Therefore, both 2j > 27 and w7 < w%? hold and, thus, the

impact of fairness and reciprocity would be detrimental on
multilateral tariff cooperation under these sufficiency conditions.
The same sufficiency conditions would modify HIT's Proposition 3

in similar manner.

IV. Conclusions

This paper tunes the findings of HIT, which explores the impact
of fairness and reciprocity on multilateral tariff cooperation. They
find that reciprocal countries that are moderately demanding from
their trading partners regarding their commercial policy (.e.,
assuming the critical fair-tariff perception is not too low) can
support a greater degree of multilateral tariff cooperation than
self-interested ones. However, if reciprocal countries are highly

demanding from their trading partners with respect to their
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import policy (i.e., assuming that only very liberal import policies
are considered fair), the overall effect of fairness and reciprocity
on multilateral tariff cooperation could be negative.

This paper first shows that these results hold even if the
countries care for preferences for fairness and reciprocity as
much as they care for their standard welfares. Second, it provides
meaningful sufficient conditions for the fairness and reciprocity to
hinder multilateral trade agreements when the countries are highly
demanding from their trading partners. These conditions are:
countries’ fairness and reciprocity concerns are relatively small
and their negative fairness payoff at a cooperative tariff does not
exceed the one at Nash tariff. The latter condition is also satisfied
if the trading partner’s cooperative tariff is perceived almost as
unkind as their non-cooperative Nash tariffs.

This paper and also HIT lack in several points. First, we have
difficulty in finding empirical evidence of fairness and reciprocal
concerns matter for the international trade negotiations. In HIT,
we argue that fairness and reciprocal concerns are widespread
among individuals and if the median voter has such concerns,
then governments and country delegates should also care about
them to be re-elected. We also provide many anecdotal evidence
regarding the importance of such concerns. An interesting future
work can be to conduct a survey study, similar to Dannenberg et
al. (2017). They surveyed experts with different degrees of
involvement in the climate negotiations and find that the ones
that are more involved in the process are more optimistic about
the assessment of the Paris Agreement.

Another interesting point that we did not address is the
possibility of countries having disagreement in what they perceive
kind and unkind. This would yield asymmetric Nash tariffs: the

more demanding country having higher Nash tariffs than the less
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demanding country. So, countries would have a different degree of
punishment in the dynamic game. Assuming countries to still
agree on a common cooperative tariff, which is reasonable given
that they have identical material payoffs, the minimum discount
factor needed to sustain cooperation for the one with the harsher
punishment is lower than the one with the softer punishment.
Therefore, for them to sustain the common cooperative tariff they
have to be as patient as the less demanding country. While, I do
not provide a detailed analysis here, in another working paper, I
study this problem in a linear public goods game and a coalition

formation game (Iris, 2024).
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Appendix

Proof of Proposition 1: In the proof of Result 2, HIT shows that
7o < 7; implies that 4§ = (W) —RW/ (RW)— RWY)) <

((SWé*SW'é)/(SWé*SW;(,)) :5;";. To do so, HIT proves:

IA
IA

].. If TC
2. If 7o < 7, = RW)—RWY

T = RWj—RW{ < SWj—SW{ for any J.

IA

SWi,— SWy for any J.

The only part that HIT uses sufficiently small v assumption is to
prove, RW}—SW} > 0 for any J in inequality (A3) on page 939.
We are going to prove it without using the sufficiently small ~

assumption.

RW‘/(BRR‘/(TC), Tes T/) = mazx, [SWJ(I, TC) +’YU7J(TC, T/)SW Nz, TC)] (10)
> SWJ(BR;(TL ), TC) + Vu}J(TC, T VS~ J(BR;(TC), TC)

> SWABRI.), 7,)
The last equality is because w’ (7, ) = 0 for 7o < 7. QED.

Proof of Proposition 1: Let us begin the proof with the static
incentive to cheat. Recall that now we assume v to be

sufficiently small. Taking a first-order Taylor series expansion of
RWABR}(r0), 7¢n 7)) — RW/(r ¢, 7;) around v = 0 and rearranging

terms, we obtain:

RWABRY(r0) 70 m)) — RWA 70 7)) = SWABRY 7). 70) —SW A7) (11)

= ’YwJ(’chT/)<SWJ(BR5{(TO)’Tc)fst(;C» > 0.
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Because w’(r¢,7;) <0 for 70> 7 and SW BR{(r), 7¢)—
SW— ‘](;C) < 0 as the standard welfare of the trading partner —J

when J defects is lower than the one when J continues to

cooperate. Thus, if v is sufficiently small and 7. > 7;, we have
Q5 > 2

Let us continue with the value of cooperation. Taking a first-order
Taylor series expansion of RW"(;C, ) — RWJ(;NR, ;) around v = 0

and rearranging terms, we obtain:

—

RW (7o, 1) = R (T, ) — SW(r ) + S s) (12)

= ’Y(’LUJ(TC7 Tf)SW J(Tc) - wJ(Tl\fs, Tf)SW J(T1VS)) .

First notice that SW,” > SWy” > 0. Moreover, for 7yg > 7o > T,
we have w’(ryg,7;) s w/(ro,7;) < 0. Thus, if the difference
between the weights at cooperative and Nash tariffs, i.e.,
|w/(re, 7)) = w/(ryp. )|, is also sufficiently small, then the term
in the second line of (12) would become negative for sure.
Therefore, under these sufficiency conditions the value of
cooperation at 7. would be lower in reciprocal game than in
self-interested game, i.e., w% < w3 The proof of the second part

of Proposition 1 is immediate from the proof of Result 3. Q.E.D.
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