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I Strategic uncertainty

In the main text, we argue that culturally diverse societies face more strategic uncertainty than
culturally homogeneous societies. This appendix makes that claim precise. Strategic uncertainty is
high if players are not very informative, i.e., if posterior beliefs are close to the prior. In the current
setting, this is equivalent to the variance in impulses being high.

To show this, we calculate the variance in impulses as a function of diversity. Fix Qin, Qour and
recall that @, Qousr are functions of culture strength ¢ and cultural distance d. Suppose the level
of diversity is £ so that the minority and majority shares are 8 and B=1-a, respectively. For a
player 5 € N who belongs to the minority group, the expected proportion of players who have the same
impulse as he does is Q™"(5; ¢, d) := BQout+BQin. Likewise, for a player j who belongs to the majority
group, the expected proportion of players who have the same impulse is Q™% (8; q,d) := BQin~+ BQout.
Since 8 > % and Qin > Qout > %, Q™ (B;q,d) > Q™" (B;q,d) > % (with strict inequality if 8 < %)
Then, the degree of strategic uncertainty that a player in the minority and the majority face is given
by

VRR(Big,d) = Q™M(Biq,d) (1 — Q™™(B;q,d));
Vurl(Big,d) = QUM(Bsq,d) (1 — Q™M (B;¢,d)),

respectively. So, the majority faces less strategic uncertainty than the minority (i.e., V™% (3;q,d) <
ymin(g:q d)). We can also define aggregate strategic uncertainty V for the society by

V(B;q,d) == BV™(B; q,d) + BV™"(B; ¢, d).

As V(B;q,d) is increasing in diversity [, players face less strategic uncertainty in culturally homo-
geneous societies than in culturally diverse ones. Also, there is less uncertainty in societies with a
strong culture (V(B; ¢, d) decreases with ¢) and that the difference between homogeneous and diverse
societies is larger when the culture is strong and when the cultural distance between groups is large.
That is, if 8/ > 8, then V(8;q,d) — V(5'; q,d) increases with ¢ and with d.



II Comparison with correlated equilibrium

This appendix compares the set of all introspective equilibria for a given game (across all societies)
to the set of correlated equilibria. We focus on linear games with identical preferences. Relative to
correlated equilibrium, introspective equilibrium has considerable cutting power. A first observation
is that for any linear game, the set of introspective equilibria (across all societies) is always a strict
subset of the class of correlated equilibria." To make this claim precise, we can identity each society
(characterized by f3,q,d) with the impulse distribution it generates (Section 2.3). Write A for the
class of impulse distributions that are associated with some society. To be able to compare the set of
introspective equilibria (profiles of mappings from impulses to actions) to correlated equilibria (distri-
butions over action profiles), we consider the distributions over action profiles induced by introspective
equilibrium. That is, for p € [0,1] and p € A, let X,,(p) be the set of distributions over action profiles
induced by some introspective equilibrium for the society described by p and risk parameter p. By
Proposition A.2, ¥,(p) has at least one element; and for generic values of p, it has precisely one ele-
ment. For p € [0,1], let X(p) = J,ca Ep(p). With some abuse of terminology, we refer to X(p) as the
set of introspective equilibria (across all u € A) for risk parameter p. Let C(p) be the set of correlated
equilibria for risk parameter p.> Then, the following claim, which is a corollary of Lemma A.5, shows
that introspective equilibrium can always rule out certain behaviors that are consistent with correlated
equilibrium:

Corollary II.1. [The Cutting Power of Introspective Equilibrium (I)] For any p € [0,1],
the set X(p) of all introspective equilibria (for some society) is a strict subset of the set C(p) of all
correlated equilibria.

Proof. Let p € [0,1]. Then, there is a correlated equilibrium in which all players choose H as well

as a correlated equilibrium in which all players choose L (this follows because both are pure Nash
1
2
in ¥,(p) such that all players choose L. Likewise, if p > %, then, by Lemma A.5, for every u € A,

equilibria). If p < 3, then, by Lemma A.5, for every pu € A, there is no introspective equilibrium
there is no introspective equilibrium in 3, (p) such that all players choose H. Finally, if p = %, then,
by Lemma A.5, for every p € A, there is no introspective equilibrium in ¥, (p) such that all players
choose L, and no introspective equilibrium in 3,(p) such that all players choose H. O

A second observation is that in some limiting cases, the set of introspective equilibria (across all
societies) collapses to a singleton, as the following corollary of Lemma A.5 demonstrates.®

We thus restrict attention to impulse distributions that are associated with some society (i.e., impulse
distributions characterized by 3,q,d). Without any restrictions on the class of impulse distributions, any
correlated equilibrium is an introspective equilibrium for some impulse distribution. This follows from the
revelation principle: fix a correlated equilibrium and take the impulse distribution to be the distribution over
action profiles generated by the correlated equilibrium. Then the game has a unique introspective equilibrium
in which all players follow their impulse, and this introspective equilibrium coincides with the original correlated
equilibrium. See Myerson (1994) for a version of the revelation principle for complete-information game and a
discussion in the context of correlated equilibrium.

2Note that specifying the risk parameter p is sufficient to pin down the incentive constraints: any two linear
games with the same risk parameter have the same set of correlated equilibria.

3The limit of a collection of sets is the set-theoretic limit.



Corollary II.2. [The Cutting Power of Introspective Equilibrium (II)] As p goes to 0, 1, or
%, the set of introspective equilibria (across all societies) converges to a singleton:

(a) As p — 0, the set of introspective equilibria (across all societies) converges to the unique strategy
profile where all players choose the high action regardless of their impulse;

(b) As p — 1, the set of introspective equilibria (across all societies) converges to the unique strategy
profile where all players choose the low action regardless of their impulse;

(c) Asp — %, the set of introspective equilibria (across all societies) converges to the unique strategy
profile in which all players follow their impulse.

Again, the proof follows directly from Lemma A.5. So, in the limit that the risk parameter goes
to 0, 1, or %, the set of introspective equilibria (across all societies) collapses to a singleton, and
the limiting introspective equilibrium is independent of sociocultural factors. By contrast, the set
of correlated equilibria does not converge to a singleton when the risk parameter goes to 0, 1, or %
Instead, it is a continuum (except in trivial cases). To see this, note that for any p € [0, 1], the set
of correlated equilibria contains at least the strict Nash equilibria as well as the nonstrict pure Nash
equilibrium in which a proportion p of players chooses H; the claim now follows by noting that, except
in knife-edge cases, at least two of these Nash equilibria have different payoff profiles, and the set of

correlated equilibrium payoff profiles includes the convex hull of Nash equilibrium payoff profiles.

II1 Experimental evidence

This appendix discusses the testable implications of the results in Section 3 in more detail and
relates them to experimental evidence. We focus on linear games with identical preferences (p; = p
for all j) because these games have been the focus of much of the experimental literature, though our
predictions extend more generally.

A first prediction is that the proportion of players who choose the high action increases as the
risk parameter falls. This follows from a straightforward argument based on the proof of Lemma A.5
(Kets et al., 2019). In particular, introspective equilibrium selects one of the pure Nash equilibria if
and only if one of the actions stands out in terms of payoffs (i.e., p sufficiently close to 0 or 1). On
the other hand, if there is limited asymmetry between the actions in terms of payoffs, both actions
are chosen with positive probability and behavior is not consistent with Nash equilibrium. There is
considerable experimental evidence for this. For two-player coordination games, Mehta et al. (1994),
Straub (1995) and Schmidt et al. (2003), among many others, show that for intermediate values of the
risk parameter, behavior is not consistent with Nash equilibrium: players coordinate at a higher rate
than in mixed Nash equilibrium, but at a lower rate than in pure Nash equilibrium.? Another direct
implication is that there can be inefficient lock-in: Players may coordinate on a Pareto-dominated

4We are not aware of any experimental studies that study games with extreme values for the risk parameter.
This could be a selection effect: if the interest is in testing competing hypotheses, there is no reason to select
games for which there is an obvious way to play so that all theories make the same prediction; see Schmidt
et al. (2003, p. 285) for comments along these lines.



equilibrium. This prediction has received ample experimental support for a range of coordination
games (see, e.g., Van Huyck et al., 1990; Cooper et al., 1990, 1992; Straub, 1995).

A second testable implication is that for intermediate values of the risk parameter (i.e., p close to
%), behavior is strongly influenced by situational factors (i.e., the cultural salience of actions), and that
behavioral consistency improves when strategic uncertainty decreases. Experimental support for the
influence of contextual factors comes from a variety of sources. First, there is extensive evidence that
past experience influences strategic behavior even when there are no incentives to build reputation
or signal intentions (e.g., Schmidt et al., 2003). To the extent that history shapes impulses, this is
consistent with our results. A second type of evidence for this prediction involves the (cultural) saliency
of alternatives. Evidence suggests that when the payoff structure of the game provides little guidance
(i.e., p close to %) and one action is (culturally) salient, then players have a pre-reflective inclination
to select the salient alternative (e.g., Mehta et al., 1994, p. 659). This means that the coordination
rate increases when one of the actions is significantly more salient than others, in line with our model.
A third source of evidence that contextual cues influence behavior comes from individual variation in
perspective-taking ability. An individual with superior perspective-taking abilities presumably has a
highly informative signal about other players’ impulses and will thus be better at coordinating. Curry
and Jones Chesters (2012) show that in the pure coordination games of Mehta et al. (1994), subjects
with superior perspective-taking ability (as measured by a self-report questionnaire) have a higher
probability of coordinating when matched against the population, consistent with our theory.

A third prediction is that it is easier for people to anticipate the actions of members of their own
group and that people who belong to the same group are more likely to have the same impulse. This
is in line with the experimental evidence of Jackson and Xing (2014), who contrast the behavior of
subjects residing in India versus the U.S. in a battle-of-the-sexes game. They find that subjects are
better able to predict the actions of members of their own group. Moreover, the two groups differ
in the actions that they take. To the extent that actions are a function of impulses, these findings
support our assumption that players from the same group are more likely to have the same impulse
and that players find it easier to anticipate the impulses of members of their own group. Consistent
with our predictions, Jackson and Xing find that subjects are more successful at coordinating when
they are matched with a member of their own group.

Existing equilibrium selection methods cannot account for these findings. For example, in the
context of coordination games, payoff dominance selects the same Nash equilibrium independent of
the risk parameter, as do team reasoning theories (Sugden, 1993). Risk dominance makes the stark
prediction that players coordinate on the efficient action (with probability 1) whenever the risk pa-
rameter is less than %, while they coordinate on the inefficient action whenever the risk parameter
is greater than % So, risk dominance cannot explain why there can be miscoordination when there
is limited asymmetry among the actions, as in the work of Mehta et al. (1994) and others.” Since
the risk-dominant Nash equilibrium is selected by global games methods (Carlsson and van Damme,
1993), evolutionary models (Young, 1993; Kandori et al., 1993), and quantal response equilibrium
(McKelvey and Palfrey, 1995), these methods cannot explain the observed behavior either.® This also

5Mixed Nash equilibrium can also not account for the observed behavior: The coordination rate in Mehta
et al.’s (1994) and related experiments lies strictly between that in pure and mixed Nash equilibrium.

5The noisy introspection model of Goeree and Holt (2004) predicts non-Nash behavior in at least some
coordination games. However, it is unclear how predictions vary with payoffs and thus whether the model can



holds for other concepts. Most notably, Crawford and Haller (1990), in their study of how players
use asymmetries in the game to coordinate, derive the stark prediction that players coordinate (with
probability 1) whenever there is some asymmetry between actions, no matter how small. By predict-
ing that coordination succeeds only if there is sufficient asymmetry between the actions, our model
provides a more nuanced and arguably more realistic view than existing concepts. And while some
existing methods, such as risk dominance, the global games selection, and certain learning models,
can account for inefficient lock-in, a novel prediction not captured by existing models is that the gap
between individual incentives and socially optimal behavior is smaller when there is more strategic
uncertainty in the sense that societies that experience more strategic uncertainty can avoid inefficient
lock-in for a larger range of payoff parameters.

IV Details for applications

This appendix shows that our applications of linear games satisfies the conditions for Proposition
3.4 (assuming identical preferences). That is, we show that for each application, the social welfare
function W (m; p) is quadratic in m with its minimum m increasing in p, or, equivalently, that W (1; p)—
W(0; p) decreases with m.

We start with the example in Section 3.1 and related models (Sections 4.1 and 4.3). These are
linear games, with the risk parameter for each player j € N equal to p; = % + 2(1%/\(1 — 27;) (where
A= % in Section 3.1). If p; = p for all j, then the social welfare function is quadratic with minimum
m=p.

The infinitely repeated game in Section 4.2 is a linear game with identical preferences. To show
that it satisfies the relevant conditions, we show that this is true for general (2 x 2) coordination
games:

H L
H | ugy | upr

h

UrHg | ULL

with ugg > uryg, urrp > ugr, and ugg > urr. The infinitely repeated game is then a special case
(with, e.g., ucc = ugpg). Coordination games satisfy the conditions in Proposition 3.4 if 2ur; >
urg + ugr (which holds if cooperation is efficient, i.e., 2uce > ucq + uqc) and we are considering, e.g.,
increasing ury, to up keeping the other payoff parameters fixed.

V  Omitted proofs

V.1 Proof of Lemma A.1

At level 0, each player follows his impulse. So, the level-0 strategies are anonymous and we can
write 00 : S xU x G — S for the level-0 strategy profile. Since a player’s level-0 action depends only on

reproduce the observed comparative statics.



his impulse, the level-0 strategy is jointly measurable. Hence, players’ expected payoff) is well-defined.

For k > 0, suppose that the level-(k — 1) strategies are anonymous, so that we can denote the
profile by ¢! : S x U x G — S, and suppose that ¢*~! is jointly measurable. Then, players’
expected payoff is well-defined. To show that the level-k strategies are anonymous and measurable,
notice that the mapping from triples (I,G,u) € S x G x U to the associated (interim) expected
payoff U(s, (my(0))ses; I, G,u) is jointly measurable. It then follows from the Measurable Maximum
Theorem (Aliprantis and Border, 2006, Thm. 18.19) that the best-response correspondence 1)* that
maps each triple (I, u, G) into its set of best responses is nonempty and jointly measurable and admits
a measurable selector. Because the action set is finite, this implies that the level-k strategy is jointly
measurable and anonymous. O

V.2 Proof of Proposition A.2 (cntd)

We prove existence of introspective equilibrium for linear games with heterogeneous preferences
where the distribution F(p;) has mean pu > % As for the case p < %, we prove the result under
slightly weaker assumptions than in the main text: rather than assuming that f(p;) is unimodal and

symmetric, we require that the density f(p;) satisfies

f(%+x)>f(%+y) Vo,y s.t. y>x > 0; (V.1)
fG—2)>f+x) Vo > 0. (V.2)

Again, these conditions are satisfied when f(p;) is unimodal and symmetric (with mean p > 1) but
they are strictly weaker. As before, we can rewrite the expressions for p’}{ 4 and p’}{ B as

P];IA = B(Qin — Q}n) (pHA) + /BQm[ ( 1) (PLA )]"’
B(Qout — Qout) F (pHB + BQout [F(p; F(oh:h):

prLIB = B(Qout _Qout) (pHA + 5Qout [F HAl plel)]+
/B(Qm - QWL)F(pIZ_B ) + BQm[ (P]E_Bl) (PLB )]

respectively. So, by a similar argument as before, it suffices to prove that {p% ,}x, {o% 5}k, and {5*}
converge. This follows from the following analogues of Lemmas A.3—A .4:

Lemma V.1. Suppose f(p;) has mean p > 3 and satisfies (V.1)~(V.2), and fix a group G € {A, B}
and k> 0. If p* < pF=1 < § and pk, < pfg', then F(phie) + F(phe) < Flofia) + F(oich)-
Proof. For concreteness, take G = A. If PL a > pL A , then the result follows immediately from the
fact that F(p;) is increasing. So suppose that pk , < pk ! Define AF := ph 4 — p'}i Al By a similar
argument as before,
0 < A" < plid = plra

and 1

[F(pHA) + F(pLA)] — [Flpjra) + F(pra)]

> 2R+ (= 7+ 0) = S0P = (Dl — 7+ w) ] du.

The result then follows by noting that, under (V.1)~(V.2) (and g > 1), for any p < & and > 0,
flp+x)= f(p—x).



1.
O

To prove the result for k = 1, it suffices to show that for p < % andx >0, F(p+z)+F(p—x) <
But this follows from a similar argument as before, using that f(p—y) < f(p+y) fory > 0and p < %

Lemma V.2. Suppose f(p;) has mean p > % and satisfies (V.1)~(V.2). Then, for all k > 0, pF <
P <5 Plia < Pia ond plyp < pls -

The proof is analogous to that of Lemma A.4 and thus omitted. It now follows immediately that
the sequences {p% 4}k, {p% e, and {p*} converge: As before, by Lemma V.2, each sequence is
bounded and monotone. Hence, there exist p € (0,3), pma € [p, 1), and pyp € [p, 1) such that p* | p,
Pirad pras and pip | pup. 4

V.3 Proof of Lemma A.6

Throughout, we will use that for all I, G, and n, p?é = p}o, where p?Gk are the level-k cutoffs
under F"(p;) and pl. is the conditional expectation for type (I, &) defined in the proof of Lemma
A.5. We write pyg for the limits limy_,o p?Gk that describe the introspective equilibria. (These limits
exist by Proposition A.2.)

We start by considering generic values for p, i.e., p & {pi4, PiipPLE PLA}, Where pj. is the
cutoff for players from group G with impulse I in introspective equilibrium when players have identical
preferences (Lemma A.5). We need to consider five cases, with each case corresponding to one of the

1

five cases in Lemma A.5 (Figure 4). Because the cutoffs in Lemma A.5 are symmetric (in p = 3), we

can group them into three cases:

Case 1: p < pj, or p > ps 4 First consider the case p < p} 4, i.e., p < min{p] g, p% 4} (where
p'}G is the level-k cutoff for players from group G with impulse [ in a game with identical preferences;
cf.Lemma A.5). Then, under o,, all players choose H in introspective equilibrium (Lemma A.5(a)).
We discuss the case where piB < p% 4 (i.e., B > B*); the proof for other cases is analogous and
hence omitted. Let p < pl . Because p2 , > pl s, by continuity, for ¢ € (0,1) sufficiently small,
(1—=¢)p% 4 > ptg. Fix some ¢ € (0,1) for which this holds. Because p < p} 5, there is N; such that
for n > N¢, F™"(ptp) > 1 — (. Fix n > N¢. Then, by Lemma A4, for all k > 2, F(ng) >1-C.
Using that p?jz > p?j% > ng, we also have F (p?}i), F(p%%) > 1—(¢. Then, using Lemma A.4 again,
for k > 2,
Pk > (1= BQin)(1 = Q) = (1= )pta > Php.
(n)

Hence, for all I, G, F”(pgnG)) > 1—(. Since we can always choose ( < ¢, we thus have F"(p;s) > 1—¢
for all I, G whenever n > N¢. It is now immediate that for the game with distribution F"(p;) for
n > N, the proportion of players choosing H is greater than 1 —¢ in introspective equilibrium in every
state. For example, in state (64,0p) = (L, L), the proportion of players choosing H in introspective
equilibrium under F™(p;) is

B [GF™ (0 + aF™ (o)) + B - [aF™ (05)) + ¢F (o)) >

B-lit—e)+q(l =)+ 8-l -2) +q(l—e)] =1 e

The proof for the case p > p7; 4 is analogous and thus omitted.
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Case 2: p € (p}g,pi;p)- Under o,, all players choose the action they expect to be culturally
salient (Lemma A.5(c)). We start with the case p < < 5. We claim that there exist prp < p, pup > p

and N such that for n > N

P(LJ% < pLB; Pg% > pHB- (V.3)

This proves the claim: Because p € (prp, pup), for every € > 0, there is N. such that for n > N,
F™(prg) — F™(prB) > 1 — . Then, if we take N. := max{N, N.}, by a similar argument as before,
for n > N, F”(pgj)g) — F”(pgg) > 1 —¢. But then the proportion of players playing according to o,
under ¢(") is greater than 1 — e: For example, in state (04,0p) = (L, L), the proportion of players
choosing the action they expect to be culturally salient under F™(p;) is

B aF (o) +a(l = F™ (o)) + 8+ [@F" (o57%) + a1 = F" (o)) >
B-ld1—e)+q1—e)]+8-[d1-e)+g(l—e)]=1-¢.
It remains to prove (V.3). We use that p} 5 = pi 5 and p%; 5 = pk 5. For ¢ € (0,1), define
prei=(1—=Cpip+¢  pus:=(1—) pyp.

Note that prp > ptp and pyp < php. Fix ¢ € (0,1) such that p € (prB, pup). Then, there is N¢
such that for n > N¢, F™"(pup) — F"(pre) > 1 — (. Fix n > N;. We show that for every k > 0,

7k ~ . 7k ~
PrE < PLB; PHE > PHB,

which proves (V 3) We prove the claim by induction. For k£ = 1, the claim follows directly because

pLB > pkLB pLB and pH;cg <php= ,07;”13 Hence, kF”(p?{}B) - F:(pzjé) > 1—(. For k > 1, suppose
1 -1 .
that p75 < prp and pjjp > pup- Then, F™(p, ) — F"(pys ) > 1— (. Using that

pre = (1= C) (BQout + BQin) + ¢
and rewriting the relevant expressions, we obtain
e — ppp = BQou (1 — F (05 + BQin(1 — F™ (ol )+
BQout(C - Fn(pz,i 1) + Ban(C Fn( [ 1) > 05
and
Pl — L = BQout (F™ (o ) = F"(pph ) — (1= O)+
BQin(F™ () = F (o) — (1= Q) + BE™ (3=t 4 BE™(p11) > 0.

The rest of the proof now follows because we can always take ¢ < e (and set N = N¢). The proof for
the case p > % is analogous and thus omitted.



Case 3: p € (pLA*, pip) or p € (pip, Pira) Under o,, majority players choose the action they
expect to be culturally salient while minority players choose a fixed action (H if p € (prA*, p} 5) and
Lif p € (pyyp:Pir4); Lemma A.5(b), (d)). We start with the case p € (prA*, pjz). We use that
PiA= piA and p}p = plLB. We claim that there exist pr4 < p,prp > p and N such that for n > N,
p(Ln/); < prA; p(Lnf); > PLB-

Again, this proves the claim. The existence of p;p with the desired properties is immediate: Because
p < pZé = p};B for all n and because pZ’g increases with k (by Lemma A.4), we can set prp := p} .
The existence of pr 4 follows by a similar argument as in Case 2: There is ¢ € (0,1) sufficiently small
such that (1 —¢) - p% 4 + ¢ < p. Fix ¢ € (0,1) for which this holds and define

pra=(1=¢) pis+C.

Because p € (pra,prB), there is Ny such that for n > N¢, F™(prp) — F™"(pra) > 1 — (. Fix n > N¢.
We show that for every k£ > 0,
n,k ~
Pra < PLA-
As before, we prove the claim by induction. For k£ = 1, we have pﬁ’jl = plL 4 < ,0% 4 < pra. For k>1,

suppose pZ’jj_l < pra so that F™ (,02’[];_1) < (. Rewriting the relevant expressions yields

pra—pps = BQin(1 — F (055 ™)) + BQout(1 — F™ (ol 1))+
BQout(1 = F™(p 1) 4+ BQin (¢ — F™(p1h1) > 0.

Again, the result follows because we can always take ¢ < e. The proof for the case p € (pk g, p%4) is
analogous and therefore omitted.

It remains to consider the nongeneric cases p € {pj;4, P55, Pip: P1a}- We can again group the
different cases together thanks to the symmetry of the cutoffs around %

Case 4: p = pjp or p = pyp for B < B* We prove the result for p = p} z; the proof for the
case p = pyp is again similar and thus omitted. Suppose p = p; 5 and 8 < §*. It is easy to verify
(n)

that pZ’é > p; g for all n. It then follows from Lemma A.4, p; 5 > p}  for all n. As before, for ¢ >0
sufficiently small,

prai=(1-Cpia+¢
satisfies p > pra > p? 4. Fix ¢ > 0 such that this holds. Then, by a similar argument as before, there

(n)

is N, é such that for all n > N}, we have pra < pra. Likewise, for n > 0 sufficiently small,

pue = (1 —n)php

satisfies p < pgp. Fix n > 0 for which this holds. Again, by a similar argument as before, there is

Ng such that for all n > Ng, we have pg% > pup- It now follows that for every & > 0, there is Ng

such that for n > N2, we have 1 — F"(p(;])g) < ¢ and F"(p(Lnf)‘) < & For & >0, let n > Ng. Then,
the conditional expectation of the share m of players who choose H in introspective equilibrium for a
player with impulse L from group B is greater than p} 5 (1 — &) + % BQin and thus

P(LHJ% > prp (1= &) + 26Qin,
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Fix ¢ > 0 such that p} 5 (1 —¢) + %BQm > p} 5 = p (which holds for ¢ > 0 sufficiently small). Define
prs = prp (1 —&) + 38Qin.

Then, the claim follows because for any ¢ > 0, we can choose (,n,£ € (0,¢); then, for n sufficiently
large, the share of minority players who choose H (regardless of their impulse) and the share of
majority players who choose the action they expect to be culturally salient is at least 1 — ¢.

Case 5: p = pjp or p = pyp for B > B* Notice that p} , = p} 5 and p}; 4 = pjyg for B > 5*
(Lemma A.5 and Figure 4) so this also covers the case p = pj 4 or p = pj;4 for 5 > B*. We prove
the result for p = p} ; the proof for the case p = p7; 5 is again similar and thus omitted. Suppose
p=prp and B > *. For n > 0 sufficiently small,

(L=m)pra+ 3P4 > PLp + 1 (V.4)

Fix n > 0 for which this holds, and define
pra = (1—=n)ppa+ 3PHa-

We claim that p(LT?l > pra for n sufficiently large. This proves the result: By taking n < e, we find
that, for n sufficiently large, the share of players who choose H regardless of their impulse is at least
1 —e. So, it remains to prove the claim. As before, there is N, such that F™(pra) > 1 —n. Fix
n > N,. Then, the conditional expectation at level 2 of the share of players choosing H for a player
from group A with impulse L is

BQan(p}{A) + ﬁ@outFn(p}{B) + BQoutFn(p},B) + BQan(piA) > (1 - 77):0%,4 + %p}{A

Hence, by (V.4), pz’fl > pra. By Lemma A .4, p(Lng > prA-

Case 6: p = pj4 or p = pj4 for B < [* The proof for this case is a bit more involved,
because unlike for the other cases, the equilibrium cutoff (i.e., pj; 4 or pj 4) for the game with identical
preferences is not equal to the level-1 cutoff (i.e., p}q 4 O ,01L 4); hence, the fact that p’;Gl = p}G for all
I, G and n (which we used extensively in the proof of other cases) is of little use here. To overcome this,
this part of the proof utilizes that the distributions F™ have full support and satisfy condition (A.9).
We prove the result for p = p7 4; the proof for the case p = pj; 4 is again similar and thus omitted.
Suppose p = p7 4 and 3 < B*. First note that if we show that, for n sufficiently large, pﬁ’j > p% 4 for
some k > 2, then we are done. To see this, suppose that there exist NV and k > 2 such that for n > N,
,02’]2 > p% - Then, by symmetry, for n > N, F"(p}j) > %; and thus, by a similar argument as before,
for every n > 0, there is V;, such that for n > IV, pZ’jH > (1—n)p2 4+ %BQm =1-n— (% —1) BQin.
For n > 0 sufficiently small, the right-hand side of this inequality is greater than p? 4; fix n > 0
such that this holds. Then, by Lemma A.4, for every ( > 0, there is N¢ such that for n > Ng,
F ”(p(Lnf)l) > 1 — ¢. This proves the result: By taking { < ¢, we find that, for n sufficiently large, the
share of players who choose H regardless of their impulse is at least 1 —e. It remains to show that, for
n sufficiently large, pZﬁ > p% 4 for some k > 2. If pz:i > p2L 4 for n sufficiently large, then this holds
trivially. So suppose this is not the case. It is easy to verify that, for every n > 0, there is N, such
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that for n > N, pz:i > (1 —mn)p2 4. Fix n > 0 such that p— (1 —n)p?, < ptp—p and fix n > N,,.
Since the distribution F™(p;) has full support, we can write

1- F”(ﬂ?ji)) B
Fr(pp3)

- (1 —F”(p%)) <1 —F”(p%é))
6Qou ( n - /BQOU P
) "\ Fr ()

prs = pha+ F(p3) [BQm — BQin (

(V.5)

Notice that pJ’s > plp (Lemma A.4) and that plyy > phy > ppe. By construction, p — pi§ <

p—(1—mn)p%, <pip— p- But then, by (A.9), P%,i > p? 4 for n sufficiently large. O

V.4 Proof of Lemma A.9

We define the Bellman equations for level k = 1. Given a posterior belief p € [0, 1] that the other
player has an impulse to cooperate in the current period, the value function at level k =1 is

V() = max{ 1 [(1 = 8) uae + 3 V(O)] + (1 = ) [(1 = 8) uaa + 8 V(0)]
(1= 0) ttee + 5 V()] + (1 — ) [(1 = 8) tteq + 6 V(0)] }

This yields

1 Uce if 6 > dar;
V(0) = uqgq; V(1) { (1 —96)uge +dugq otherwise;
where
Sar = Ude T Uce
Uge — Udd)

is the standard grim-trigger threshold. For pu € (0,1),

pl(1—0) tee + 0 tee] + (1 — ) [(1 — 6) weq + duaq) if 6 > dy;

Vip) = { pl(1—0)uge + duga) + (1 — p) [(1 — §) ugq + uqq] otherwise;

where
p(ude — Uee) + (1 — p1) (udq — Uea)

ft (ude — uqa) + (1 — 1) (udd — ted)’
which is decreasing in p and is strictly greater than the grim-trigger threshold dgr whenever p < 1.

Oy =

Then, if we denote by u?G the posterior belief for a player with impulse I from group G that the
other player has an impulse to cooperate at ¢ = 0, then the discounted sum of expected payoffs to
players with impulse I from group G at level 1 is V(M?G)- It is then easy to check that, at level 1, a
player with impulse I from group G chooses the grim trigger strategy if § > 5“% and defect in every
period if § < 5N?G' Likewise, if ,U,(I)G is the posterior belief for a player with impulse I from group G
that the other player has an impulse to choose H in the reduced game, then, at level 1, a player with
impulse I from group G chooses the grim trigger strategy if § > 6M?G and defect in every period if
6 < 5#96“ For k > 1, suppose, inductively that at level k — 1, a player with impulse I from group G

chooses the grim trigger strategy if § > (5#k_2 and defect in every period if § < (S#k—Q, where ulféz is
1G I1G
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the player’s posterior that the other player chooses the grim trigger strategy at level k — 2. Then, if
we denote by u’}él the posterior belief for a player with impulse I from group G that the other player
chooses the grim trigger strategy at level k — 1, the discounted sum of expected payoffs to players with
impulse I from group G at level k is V(ulfél). Then, it is again easy to check that, at level k, a player
with impulse I from group G chooses the grim trigger strategy if § > 5//}51 and defect in every period

ifo0 <9 b Likewise, if ,u’;g,l is the posterior belief for a player with impulse I from group G that the
other player chooses H at level kK — 1 in the reduced game, then, at level k, a player with impulse I
from group G chooses the grim trigger strategy if § > (5 x—1 and defect in every period if § < (5 k1. By
a similar argument as in the proof of Lemma A.5, the 111(1;trospect1ve process converges within f%ntely
many steps. Hence, in any introspective equilibrlum of the repeated game, players either choose the
grim trigger strategy or they defect in every period; moreover, they choose the grim trigger strategy
if and only if they choose H in the introspective equilibrium of the reduced game. O
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