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What about Culture?

@ One view is that this is largely shaped by economic outcomes and
institutions

e China had an "authority-respecting” culture under Mao and now has a
more “individualistic” culture.
e Or North Korea and South Korea now have very different “cultures”.

o A different perspective is that culture and attitudes play some of the
same role as “de facto power” in what has been described so far.

o What is the difference between culture and beliefs?

@ If so, “culture” could be a mechanism for persistence or even an
autonomous force affecting how society is organized.

The jury is still out on this view, but it is useful to investigate it in
greater detail
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Culture-Institutions Interactions

@ Perhaps

culture; = economic performance, = culture;;

e Or
.. econ. perf
political perte
inst's;
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Evidence on Effect of Culture

@ Plenty of correlation evidence and several studies showing historical
effects, but sometimes difficult to interpret.

o Tabellini (2008): use differences in constraints on executive across a
subnational units (within current nations) in the past, as an
instrument for contemporary culture variables (in particular,
generalized vs. clan or family-based trust, as in Banfield).

@ ldentification assumption: constraints on the executive in the distant
past to not have a direct effect. Is this plausible? Tabellini argues yes
because there are country fixed effects. But potentially, no if
institutions persist at the local level.

@ Guiso, Sapienza and Zingales (2009) and Fernandez and Fogli (2009)
show that certain behavioral patterns (e.g., fertility and women's
labor supply) of second or third generation immigrants are highly
correlated with these variables in their country of origin. They argue
that the channel must be cultural.
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Evidence on Effect of Culture (continued)

@ Tabellini (2008): relationship between generalized trust and income
per capita
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Culture, Values and Institutions

Evidence on Effect of Culture (continued)
@ Potentially working through institutions

Governance and Culture

Controlling for per capita income
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Culture, Values and Institutions

Evidence on Effect of Culture (continued)

Trust & Per capita Trust & Growth
Respect output 1995-00 | Respsct 1977-2000
Trust & 0.69 1.40
respsct (0.29)** (0.59)**
Past Constr. |0.32 0.29
on executive | (0.04) %** (0.07) %k
Log per 0.23 -1.32
capita (0.10) ** (0.3p) *x*
output 1377
Estimation OLS 28LS 0LS 28LS
Observations | 67 67 67 67
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Interpretation

@ What could be interpretation be?
@ Threat to validity:

@ is what persists culture?
e is culture adapting or driving?
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Evidence on Effect of Culture (continued)

e Fernandez and Fogli (2009) persistent effects of culture on values and

behavior
Dependent variable is hours worked Dependent variable is children
(1 (2) (3) () (5) (6) (7 (8) 9
Female 0.047#%%  0.041%%  0.072%*  0.045%**  (.053+%* —0.010
LEP 1950 (0.012)  (0.016)  (0.015)  (0.014) (0.016) (0.008)
TFR 1950 —0.225%* 0.250%#%  0.219%+%  0.219%%+  (.]194%+*
(0.103) (0.056) (0.041) (0.041) (0.051)
High school 0.490 2.136%0% 2 J14%0E 2 05094k —0.415%#%  —0.393%** _(,.378%*
(0.520)  (0.575) (0.511) (0.572) (0.181) (0.151) (0.147)
Some college —0.147 3.205%%*  3336%* 3 160%kE —0.503%*  —0.485%*k* —0.457%*
(1.078)  (1.034)  (0.963) (1.024) (0.213)  (0185)  (0.179)
College + 0.815% 6.032%%% 6 74485 5.968% —0.869%+*% —().865%** —(.838***
(0.492)  (0.494)  (0.448) (0.480) (0.214)  (0204)  (0.195)
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Interpretation

@ What persists from home country to the United States?
@ Threats to validity:

e Do second-generation immigrants from different countries live under
similar circumstances? Are they fully integrated?

@ In the same or different neighborhoods?

o Are they subject to the same labor market opportunities (because of
discrimination or externalities)?
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Values and Instit

Evidence on Effect of Culture (continued)

@ Guiso, Sapienza and Zingales: bilateral trust as a function

and genetic overlap (why?)

of religious

(1) (2) (3) (4) (5) (®) (7 8 9)
Common language 0.05 0.09* 0.11* 0.09* 0.08 0.02 0.04 0.05 0.08
10.07) (0.05) (0.06) (0.05) (0.05) (0.06) (0.08) (0.06) (0.06)
Log (distance) —0.11% —0.04* —0.05% —0.04 —0.01 —0.01 0.00 0.01 -0.01
(0.03) (0.02) (0.03) (0.03) (0.02) (0.02) (0.03) (0.03) (0.03)
Common border —0.01 —0.05 —0.01 —0.05 —0.04 —0.04 —0.05 —0.05 —0.03
(0.05) (0.04) (0.04) (0.04) (0.03) (0.03) (0.04) (0.04) (0.04)
Fraction of years at war —1.16%= —1.07%* —1.16%= —1.07%= —1.16%* —1.26%* —1.26%* —1.07%*
(1000-1970) (0.29) (0.39) (0.29) (0.29) (0.29) (0.39) (0.39) (0.39)
Religious similarity 0.15% 0.24 0.15* 0.15* 0.11* 0.13* 0.13" 0.15%*
(0.04) (0.05) (0.04) (0.04) (0.04) (0.05) (0.05) (0.05)
Somatic distance —0.06== —0.06%= —0.05%= —0.04%* —0.04%=* —0.04%* —0.03%*
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Genetic distance -10.00* 0.06
(5.94) (5.07)
Differences in GDP per —0.14%* —0.14%* —0.13%* —0.13%* —0.09**
capita (percentage) (0.04) (0.03) (0.03) (0.03) (0.03)
Same legal origin 0.07* 0.05 0.05 0.05
(0.08) (0.08) (0.03) (0.04)
Linguistic common roots 0.20% 0.20° 0.21*
(0.11) (0.11) (0.11)
Transportation costs*1,000 —0.58 —1.05
(1.00) (0.96)
Press coverage —0.73%
(0.34)
Observations 207 207 207 207 207 207 180 180 154
772 840 806 840 854 858 832 832 837
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tu

Values and Insti

Evidence on Effect of Culture (continued)

@ Export from country i to j on trust of country j to i

0LS OLS OLS OLS IVGMM OLS
) (2) (3) 4) (5) (6)
Mean trust of people in importing 0.36%* 0.29* 0.25 0.34* 1.20%* 0.19
country to people in exporting country (0.17) (0.17) (0.19) (0.16) (0.20) (0.22)
Interaction between trust and 0.83%*
diversified good (0.05)
Common language 0.58% 0.32% 0.37* 0.82°%* 0.94%= 1.04%
(0.22) (0.16) (0.16) (0.21) (0.14) (0.27)
Log (distance) —0.31%* —0.43** —0.43" —0.57** —0.61** —0.73***
(0.09) (0.09) (0.09) (0.10) (0.07) (0.12)
Common border 0.49% 0.43" 0.41%* 0.41°* 0.36*** 0.35%*
(0.11) (0.10) (0.11) (0.10) (0.08) (0.13)
Press coverage 0.45 —0.03 —0.09 —1.34 —0.89 —2.83%
(1.05) (0.93) (0.94) (1.0) (0.60) (1.12)
Transportation costs —1.81** -0.33 -0.28 0.10 0.63 —-1.83
(0.79) (0.74) (0.76) (0.73) (0.52) (1.17)
Same legal origin 0.45%+ 0.43%+ 0.36*** 0.24%+ 0.57#*
(0.10) (0.10) (0.11) (0.07) (0.15)
Linguistic common roots 0.09
(0.28)
Correlation of consumption —0.95 —1.05%** —1.82**
between the two countries (0.68) (0.37) (0.89)
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Values and Institutions

Evidence on Effect of Culture (continued)

@ FDI from country i to j on trust of country i to j

OLS OLS OLS OLS IVGMM

&N @) (3) (@) (5)
Mean trust toward 1.35"*  0.94* 0.70 0.84* 6.65%*
people in destination (0.51) (0.51) (0.48) (0.49) (1.24)
country
Common language 0.12 0.17 —0.57*  —0.75%*  —2.05%*
(0.3 (0.29)  (0.30) (0.38) (0.43)
Log (distance) —0.46* -0.22 —0.48" —0.56"  —0.70"**
0.26)  (0.27)  (0.23) (0.24) (0.26)
Common border 0.47%  0.44™  0.26 0.34 0.26
(0.20)  (0.20)  (0.20) (0.21) 0.21)
Press coverage 2.65 1.67 0.76 1.00 897+
(2.29)  (2.18)  (2.04) (2.24) (2.69)
Transportation costs —4.55** —0.23 —0.32 5.13*
(1.76) (1.66) (1.80) (2.31)
Common law 1.28%*  1.36%* 1.38%*
0.27) (0.31) (0.26)
Linguistic common roots —0.86 —2.41%*
(0.55) (0.66)
Investing-country fixed YES YES YES YES YES
effects*years
Destination-country fixed YES YES YES YES YES
effects*years
Observations 445 445 445 419 419
R? 854 860 879 880
Hansen J-statistic 0.031
x2 p-value .859
Test of excluded F(2,328) =
instruments in first stage 24.34
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Interpretation

@ History vs. culture/trust.
@ Reverse causality.

@ What does genetic and religious distance capture?
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Overall Interpretation

@ While there are potential issues with any single study on institutions
and on culture, in both cases the body of evidence probably suggests
that these regressions are capturing something real.

@ Interpretation is in general open and needs to be done in light of
some theoretical and historical ideas.
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Introduction

@ How do we model the effects of culture and values on social and
political outcomes—and through which mechanisms?

@ Why do these values persist?
@ How they interact with institutions?

@ In this lecture, an overview of some related research.
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Intergenerational Transmission of Values
Intergenerational Transmission: Basic Models

e Cavalli-Sforza and Feldman (1981) and to Boyd and Richerson
(1985), based on models of evolutionary biology applied to the
transmission of cultural traits.

@ Suppose that there is a dichotomous cultural trait in the population,
{a, b}. Let the fraction of individuals with trait i € {a, b} be q'.

@ Focus on a continuous time model with “a-sexual” reproduction where
each parent has one child at the rate A and is replaced by the child.

@ Two types of cultural transmission:

@ direct/vertical (parental) socialization and
@ horizontal/socialization by the society at large.
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Intergenerational Transmission of Values
Intergenerational Transmission (continued)

@ Suppose that direct vertical socialization of the parent’s trait, say i,
occurs with probability d’.

@ Then, if a child from a family with trait / is not directly socialized,
which occurs with probability 1 — d’, he/she is horizontally/obliquely
socialized by picking the trait of a role model chosen randomly in the
population (i.e., he/she picks trait i with probability ¢’ and trait j # i
with probability ¢/ =1 —q').

@ Therefore, the probability that a child from family with trait / is
socialized to have trait J, Pi is:

Pii — di+<1—di)qi
Pi=(1-d)(1-q). (1)
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Culture, Values and Cooperation Intergenerational Transmission of Values

Intergenerational Transmission (continued)

@ Now noting that each child replaces their parent in the population (at
the rate A), we have that

g =A[(d+(1-d)g)d +(1—-d)g (1-q)] —Adq.

o Simplifying this equation, we obtain:

g =Aqd(1—4q)(d —d). (2)

@ This is a version of the replicator dynamics in evolutionary biology for
a two-trait population dynamic model—i.e., a logistic differential
equation.

o If (di — dj) > 0 cultural transmission represents a selection
mechanism in favor of trait /, due to its differential vertical
socialization.

@ However, this selection mechanism implies that there will not be
cultural heterogeneity, i.e., a steady-state with 0 < ¢'* < 1.
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Intergenerational Transmission of Values
Intergenerational Transmission (continued)

@ The following result is now immediate.

o Let ¢'(t, qé) denotes the fraction with trait g’ at time t starting with
initial condition qj. Then:

Proposition

Suppose d' > d/. Then, steady states are culturally homqgenequs.
Moreover, for any g € (0,1], q'(t, g}) — 1. If instead d' = d’, then
q'(t,q}) = qi, for any t > 0.
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Intergenerational Transmission of Values
Intergenerational Transmission: Bisin-Verdier Model

@ Bisin and Verdier (2000, 2001) introduce “imperfect empathy” into
this framework, whereby parents look at the world with their own
preferences and thus wants to socialize their offspring according to
their preferences.

@ Formally, suppose that individuals choose an action x € X to
maximize a utility function u’ (x), which is a function of the cultural
trait / € {a, b}. Suppose that this utility function is strictly
quasi-concave.
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Intergenerational Transmission of Values
Intergenerational Transmission (continued)

o Let V¥ denote the utility of a type i parent of a type j child,
i,j € {a, b}. Then clearly, we have

Vi = ui(xj)

And . _
x) = argmax /(x)
xeX

@ This implies the “imperfect empathy” feature:
Vi > vi

holding with > for generic preferences (i.e., in particular when the
maximizers for the two types are different).
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Intergenerational Transmission of Values
Intergenerational Transmission (continued)

@ Suppose also that parents have to exert costly effort in order to
socialize their children. In particular, parents of type i choose some
variable T/, which determines

d=D(q 7).
The dependence on g captures other sources of direct transmission
working from the distribution of traits in the population.

@ The cost of T' is assumed to be C (1').

@ Suppose that D is continuous, strictly increasing and strictly concave
in T', and satisfies D (¢',0) =0, and C is also continuous, strictly
increasing and convex. Moreover, suppose also that D (qi, Ti) is
nonincreasing in q'.

@ Parents of type i will solve the following problem:

max —C(t') + PV + Piyi,
TI

where P" and PY depend on T’ via d'.
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Intergenerational Transmission of Values
Intergenerational Transmission (continued)

@ Let us say that the cultural substitution property holds if the solution
to this problem d’* is is strictly decreasing function of g’ and takes a
value d”* = 0 at g’ = 1. Intuitively, this implies that parents have less
incentives to socialize their children when their trait is more
popular/dominant in the population.

@ This cultural substitution property is satisfied in this model.

@ Then, the dynamics of cultural transmission can be more generally
written as

§=Aqd(1-q)(d (¢) ¢ (1-7)). (3)
@ We can also verify that this differential equation has a unique interior
steady state, ¢'*, and moreover,

Proposition
The steady states are now culturally heterogeneous. In particular,
q'(t,q)) — ¢'*, for any g} € (0,1).
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Intergenerational Transmission of Values
Intergenerational Transmission (continued)

@ Intuition: the cultural substitution property implies that parents put
more effort in socializing their children, i.e., passing on their traits,
when their traits are less common in the cooperation.

@ The proof of this result follows from the following observations:

© Clearly, an interior steady state satisfies

di (q’) —d (1 - q") =0,

and since both d’ and o are strictly decreasing, there can at most be
one such steady state g'*

@ Moreover, since d’ (1) = 0, existence is guaranteed.

© Global stability then follows from the fact that this pattern implies that
g' > 0 whenever q' € (0 q' ) and at ¢' < 0 whenever ¢' € ( i 1)
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Culture, Values and Cooperation Culture and Cooperation

Culture, Values and Cooperation

@ Tabellini (2009) considers the following variation on the static
prisoners’ dilemma game.

@ Individuals incur a negative disutility from defecting, but the extent of
this disutility depends on how far their partner is according to some
distance metric.

e The most interesting interpretations of this distance are related to
“cultural distance” or “kinship distance”. For example, some
individuals may not receive any disutility from defecting on strangers,
but not on cousins.

e This captures notions related to “generalized trust”.

Daron Acemoglu (MIT) Political Economy Lectures 12 and 13 April 19 and 24, 2012. 12 / 70



Culture, Values and Cooperation Culture and Cooperation

@ A continuum of one-period lived individuals, with measure normalized
to 1, is uniformly distributed on the circumference of a circle of size
2S5, so that the maximum distance between two individuals is S.

@ A higher S implies a more “heterogeneous” society—in geography,
ethnicity, religion or other cultural traits.

e Each individual is (uniformly) randomly matched with another located
at distance y with probability g(y) > 0, and naturally

/Osg(y) =1
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Model (continued)

@ A matched pair play the following prisoners’ dilemma:

C D
C c,c h—1Il,c+w
D c+w,h—1 h, h

o Naturally, ¢ > h and /,w > 0. Let us also suppose that / > w, so
that the loss of being defected when playing cooperate is no less than
the reverse benefit.
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Model (continued)

@ In addition, each individual enjoys a non-economic (psychological or
moral) benefit
de™®

whenever she plays “cooperate” (regardless of what her opponent
plays) but as a function of the distance between herself and the other
player, y, with the benefit declining exponentially in distance.
@ Let us assume that
d > max{/,w},

which ensures that this benefit is sufficient to induce cooperation with
people very close.
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Model (continued)

@ Finally, suppose that there are two types of player indexed by
k=20,1, “good” and “bad,” modeled as having different rates at
which the benefit from cooperation declines. In particular,

0% > o'

@ This captures the idea that what varies across individuals (and
perhaps across societies) is the level of “generalized trust”.

@ The fraction of good (k = 1) types in the population is the same at
any point in the circle is 1 > n > 0.
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Culture, Values and Cooperation Culture and Cooperation
Equilibrium

o Consider a player in a match of distance y.
@ Let 7(yy) denote the probability that her opponent will play C.

@ We can express the player’s net expected material gain from defecting
instead of laying C as:

T(n(y)) =[I=7(y) (I =w)] >0 (4)

@ This is strictly positive, as it is always better not to cooperate given
the prisoners’ dilemma nature of the game.

@ Note also that cooperation decisions are strategic complements, since,
given the assumption that / > w, the function T(7t(y)) is
non-increasing in 7t(y)
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Equilibrium (continued)

@ The temptation to defect will be potentially balanced by the
non-economic benefit of cooperation, defoky, as a function of a
player's type.

@ To simplify the analysis, let us suppose that

0
971> In(1/d) (A0)
0 In(w/d)
and also focus on “best” (Pareto superior) and symmetric
(independent of location on the circle) equilibria.
@ Then a player of type k = 0, 1 will be indifferent between cooperating
and not cooperating with a partner of distance y* defined as

T(n(7)) = de 7", (5)

Or as
*={nd—in (w177 + 1]} /6% (6)
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Equilibrium (continued)

@ Thus given the equilibrium probability of cooperation 7t(y) (for all y),
each individual will cooperate with players closer than % (y < y¥)
and defect against those farther than y* as a function of her type k.

o Note that if / > w, then the right hand side of (6) is increasing in
7t(y), and there are multiple equilibria, though we are ignoring this by
focusing on best equilibria.

@ Now consider a bad player, k = 0, and suppose that she/he expects
the opponent always to cooperate, so that 77(y) = 1 (which will be
true, since both types of players will cooperate whenever this player is
choosing to operate along the equilibrium path).

@ Then (6) reduces to:
YO =[Ind —Inw]/6° (7)

and player k = 0 will cooperate up to distance y < Y?©.
Political Economy Lectures 12 and 13 April 19 and 24, 2012. 19 / 70



Equilibrium (continued)

@ The problem of a good player is a little more complicated.

@ She will necessarily cooperate up to distance y < Y°. But beyond
that, she recognizes that only other good players will cooperate, and
thus 7t(y) = n.

@ Using this with (6)
Y!={[Ind—In[(w—1)n+1] /6" (8)

o And with players cooperate up to Y! (which is strictly greater than
Y0 given the assumption above).
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Equilibrium (continued)

@ Thus summarizing:

Proposition

In the Pareto superior symmetric equilibrium, a player of type k cooperates
in a match of distance y < Y* and does not cooperate if y > Y*, where
Yk is given (7)-(8), for k =0, 1.

@ This proposition captures, in a simple way, the role of “generalized
trust” in society.

e It also highlights the strategic complementarity in trust, as Y7 is
increasing in n: thus good players trust others more when there are
more good players. Interestingly, this does not affect bad types, given
the simple structure of the prisoners’ dilemma game coupled with the
assumption that / > w.

Daron Acemoglu (MIT) Political Economy Lectures 12 and 13 April 19 and 24, 2012. 21 /70



Endogenous Values

@ Values can now be endogenized using the same approach as Bisin and

Verdier.
@ Parents choose socialization effort T at cost
1
2¢

and as a result, their offspring will be over the “good type,” i.e.,
0% = 6, with probability 6 + T .

@ As in Bisin and Verdier, they evaluate this with their own preferences,
i.e., there is “imperfect empathy”.
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Endogenous Values (continued)

o Let thk denote the parent of type p's evaluation of their kid of type
k's overall expected utility in the equilibrium of the matching game.

@ Since the probability of a match with someone located at distance z
is denoted g(z), we have

44
VPK = Uk + d/e_eng(z)dz, (9)
0

where UF = U(Gk, n;) denotes the expected equilibrium material
payoffs of a kid of type k, in a game with a fraction n; of good
players. The integral gives the parent’s evaluation of their kid's
expected non-economic benefit from their offspring's cooperating in
matches of distance smaller than Y/.

@ This is where imperfect empathy comes in, as this integral term uses
the parent’s value parameter, 6, rather than with the kid's value.
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Endogenous Values (continued)

@ With the same argument as in Bisin and Verdier, we have that
whenever k # p, then
VEP > VP

where recall that, given the assumptions, Y1 > Y0,

@ The fact that parents of bad type, according to their values, have
nothing to gain from exerting effort to socialize their children to be
good (as they do not internalize the “moral” benefit from cooperation
with farther away partners), and the fact that the marginal cost of
exerting effort at zero is zero, implies the following simple result:

Proposition

A “good" parent (p = 1) exerts strictly positive effort T, > 0. A “bad"
parent (p = 0) exerts no effort.
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Endogenous Values (continued)

@ Therefore, the law of motion of types in the population follows the
following difference equation:

ny = nt,1(5 + Tt) + (1 — nt,1)5 =0+ Ng_1Tt. (10)

@ It can also be shown that the optimal level of effort for with type
parents is

= F(Y}) = gd[—e Y +E[e® | YLy > Y IPr(YE >y >

where intuitively the benefit to good parents depends on the
likelihood that their children will play against an opponent of good
type, again highlighting the strategic complementarities. The
right-hand side of (11), F (Y;), is as a result strictly increasing in Y.
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Culture, Values and Cooperation Culture and Cooperation

Endogenous Values (continued)

@ This means that (10) can be written as
ne=0+n_1F(YY) =N(YE niq), (12)
with the date t equilibria value of Y} being defined as:
Yi=1[nd—In[(w—1)n +1]] /6" = Y(n).

@ Now using the fact that n; itself is a function of n;_; and Yt1 from

(10), we can express endogenous value dynamics as in two equations
system:

Y = 6 () (13)
mo= G"(nia) (14)

@ Strategic complementarities now imply multiple steady state are
possible.
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Endogenous Values (continued)

o Naturally, additional conditions ensure uniqueness. One such
condition would be
1 > —w (A1)
P
which ensures that the marginal cost of effort, 1/ ¢, rises sufficiently
rapidly, relative to the strategic complementarity captured by (/ — w).
@ Given uniqueness, global stability of dynamics can also be ensured.

The following proposition gives one sufficient condition

Proposition

Suppose (A1) holds and ¢ > 0 is sufficiently small. Then the equilibrium
is unique and is globally stable, i.e., it asymptotically reaches the unique
steady state (Y1*, n¥). Moreover, adjustment to steady state is monotone,
i.e., the fraction of what types, n}, and the cooperation threshold, Y}*,
andmonotonically increase or decrease along the adjustment path.

v
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Effects of Institutions

@ Let us introduce institutional enforcement of cooperation simply by
assuming that there is a probability x(y) that defection gets detected
when it takes place in a match of distance y and it gets punished.

@ We can think of different types of shifts up the schedule x (y) as
corresponding to different types of changes in institutions.

@ In particular, we can imagine that x increases for high y. This will
encourage more broad-based cooperation and it will also incentivize
parents to socialize their children to be of the “good” type. As a
result, both n} and Y}* will increase.

@ At the other extreme, we can think of an improvement in local
enforcement, with no change in enforcement for faraway matches.
This could be considered as a family- or clan-based enforcement, or
what the Mafia achieves in southern Italy. This would increase Y0 so
its static effect is good. However, it would also reduce the parental
efforts for good socialization, so ultimately it would reduce n; and
Y.
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Endogenous Institutions

@ One could also endogenize enforcement through a voting or political
economy process.

@ In this case, one can obtain richer dynamics, where parental
socialization interacts with political economy. For example, more with
types today leads to greater enforcement, which then encourages
more would socialization.

@ Multiple steady states are again possible, this time resulting from the
interaction of culture and institutions.
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Modeling Dynamics of Cooperation

o Different focus: how does “cooperation” (or “solution to collective
action problem”) emerge, and why does “history” affect the outcome
of such cooperation games? Could this be an important “mechanism
of persistence”?

o Why does a history of distrust leads to distrust? How do we
understand “social norms” and why do they persist?

e Why does a society sometime break out of a history of distrust and
change social norms?

o Why does “collective action” differ across societies and why does it
seem to change abruptly from time to time?

e What is the role of leadership and “prominence”?

e Simple model based on Acemoglu and Jackson (2011).
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Culture, Values and Cooperation Dynamics of Cooperation

o Consider an overlapping-generations model where agents live for two
periods. We suppose for simplicity that there is a single agent in each
period (generation), and each agent's payoffs are determined by his
interaction with agents from the two neighboring generations (older
and younger agents).

@ The action played by the agent born in period t is denoted
A: € {H, L}, corresponding to “High” and “Low” actions (also can
be interpreted as “"honest” and “dishonest” actions).

@ An agent chooses an action only once, in the first period of his or her
life and that is played in both periods. This can be thought of as a
proxy for a case where there is discretion, but also a high cost of
changing behavior later in life.
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Culture, Values and Cooperation Dynamics of Cooperation

@ The stage payoff to an agent playing A when another agent plays A’
is denoted u(A, A'). The total payoff to the agent born at time t is

(1 —A) u(As, A1) + Au(Ar, Aetr), (15)

where A;_1 designates the action of the agent in the previous
generation and A;;1 is the action of the agent in the next generation.

@ Implicit assumption: choose single “pattern of behavior” A; against
both generations

e A €[0,1] is a measure of how much an agent weighs the play with the
next generation compared to the previous generation.

e When A =1 an agent cares only about the next generation’s behavior,
while when A = 0 an agent cares only about the previous generation’s
actions. We do not explicitly include a discount factor, since it is
subsumed by A.
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Demographics
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Agent O
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Agent 2
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Model (continued)

@ The stage payoff function u(A, A’) is given by the following matrix:

H L

H BB —«0
L 0—a 0,0

where 8 and « are both positive.

@ This payoff matrix captures the notion that, from the static point of
view, both honesty and dishonesty could arise as social norms—i.e.,
both (H, H) and (L, L) are static equilibria given this payoff matrix.
(H, H) is clearly the Pareto optimal equilibrium, and depending on
the values of 8 and &, it may be the risk dominant equilibrium as well.
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Culture, Values and Cooperation Dynamics of Cooperation

Endogenous and Exogenous Agents

@ There are four types of agents in this society.

o First, agents are distinguished by whether they choose an action to
maximize the utility function given in (15). We refer to those who do
so as “endogenous”’ agents.

@ In addition to these endogenous agents, who will choose their
behavior given their information and expectations, there will also be
some committed or “exogenous” agents, who will choose an
exogenously given action.

e This might be due to some irrationality, or because some agents have a
different utility function.
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Culture, Values and Cooperation Dynamics of Cooperation

Endogenous and Exogenous Agents (continued)

@ Any given agent is an “exogenous type" with probability 27t
(independently of all past events), exogenously committed to playing
each of the two actions, H and D, with probability 7w € (0, %) and
think of 7t as small.

o With the complementary probability, 1 — 271 > 0, the agent is
“endogenous” and chooses whether to play H or D, when young and
is stuck with the same decision when old.

@ Any given agent is also “prominent” with probability g (again
independent). Information about prominent agents will be different.

Thus:
non-prominent prominent
endogenous (1 —2m)(1—q) (1—2m)q
exogenous 27t (1 —q) 27q

@ Let us refer to endogenous non-prominent agents as regular.
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Towards Equilibrium Behavior

o Let ¢! ; be the the probability that the agent of generation t assigns
to the agent from generation t — 1 choosing A = H

o Let (pg+1 be the probability that the agent of generation t assigns,
conditional on herself playing A = H, to the agent from generation
t + 1 choosing A= H.

@ Payoff from L: 0

@ Payoff from H:
(1=A) [pi1B— (L= f_y)a] + A [pf 18— (1—¢f)a].

@ Then an endogenous agent of generation t will prefer to play A= H
only if

(1-A) ;| + /\4’§+1 > m - (16)

@ Parameter 7 a convenient way of summarizing relative payoffs (and
also "basin of attraction” of L; so the greater is -y, the more
attractive it is A = L).
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Culture, Values and Cooperation Dynamics of Cooperation

Signals, Information and Prominent Agents

@ A noisy signal of an action taken by a non-prominent agent of
generation t is observed by the agent in generation t + 1.

@ No other agent receives any information about this action.

@ In contrast, the actions taken by prominent agents are perfectly
observed by all future generations.
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Information Structure

o Let hi~! denotes the public history at time t, which includes a list of
past prominent agents and their actions up to and including time
t — 1. We denote the set of h'~! histories by 1.

o We write hy = (T, a) if at time t the agent is both prominence type
T € {P, N} and has taken action a € {H,L} if T=P (if T =N,
his action is not part of the public history).

e In addition to observing h'~1 € !~ an agent of generation t, when
born, receives a signal s; € [0, 1] about the behavior of the agent of
the previous generation (where the restriction to [0, 1] is without loss
of any generality). This signal has a continuous and distribution
described by a density function fy (s) if A;_1 = H and f; (s) if
A1 = L.
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Information Structure (continued)

@ Without loss of generality, we order signals such that higher s has a
higher likelihood ratio for H; i.e., so that

g(s) = ff;((?)

iS nonincreasing in s.
@ Suppose also that it is strictly decreasing, so that we have strict
Monotone Likelihood Ratio Property (MLRP) everywhere.
@ Suppose, without loss of any generality, that s € [0, 1], so that 0 is
the worst signal for past H and 1 best signal for past H.
o Let ®(x,s) denote the posterior probability that A;_; = H given
s: = s under the belief that an endogenous agent of generation t — 1
plays H with probability x. This is:
fH (S) X o 1
fu(s)x+1f(s)(1—x) 14g(s) =

X

D (x,s) = (17)

We assume that the game begins with a prominent agent at time
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Strategies

@ Let us use N to denote regular agents and P to denote prominent
agents.

@ With this notation, we can write the strategy of an endogenous agent
of generation t (who may or may not be regular) as:

o HUEx [0,1] x {P, N} — [0, 1],

written as o¢(h'™!, s, T) where h'~! € H!~1 is the public history of
play, s € [0, 1] is the signal of the previous generation's action, and
T € {P, N} denotes whether or not the current agent is prominent.

@ The number (s, h*, T) corresponds to the probability that the
agent of generation t plays H.

We denote the strategy profile of all agents by the sequence

o= (o1(h s, T),00(h,s, T),...,0¢(h',s, T),...) .
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Semi-Markovian Strategies

@ For the focus here, the most relevant equilibria involve agents
ignoring histories that come before the last prominent agent (in
particular, it will be apparent that these histories are not
payoff-relevant provided others are following similar strategies).

@ Let us refer to these as semi-Markovian strategies.

@ Semi-Markovian strategies are specified for endogenous agents as
functions 03" : {H, D} x [0,1] x {P, N} — [0, 1], written as
o2M(a, s, T) where T € {1,2,...} is the number of periods since the
last prominent agent, a € {H, D} is the action of the last prominent
agent, s € [0, 1] is the signal of the previous generation’s action, and
again T € {P, N} is whether or not the current agent is prominent.

@ Let us denote a semi-Markovian by the sequence
oM — (UfM(a,s, T), an(a,s, T), .. an(a, s, T), )

o With some abuse of notation, write 0 = H or D to denote a strategy
(or a semi-Markovian strategy) that corresponds to playing honest
(dishonest) with probability one.
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Equilibrium Definition

@ Perfect Bayesian Equilibrium or Sequential Equilibrium.
@ Only need to be careful when g = 0.

@ Define greatest and least equilibria, and focus on greatest equilibria.
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Cutoff Strategies

e We say that a strategy ¢ is a cutoff strategy if for each t, h'~! such
that hy_; = N and T; € {P, N}, there exists s; such that
o¢(ht, s, Ty) =1if s > s/ and 0¢(h',s, T;) =0 if s < s/.

o Clearly, setting o¢(ht, s, T) =1 (or 0) for all s is a special case of a
cutoff strategy.

o Cutoff strategy profile can be represented by the sequence of cutoffs

c= (C{V(ho), P (o), ...cV (1), P (he_1), ) .

@ Given strict MLRP, all equilibria will be in cutoff strategies.

@ Define greatest equilibria using the Euclidean distance on cutoffs.
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Culture, Values and Cooperation Equilibrium

Equilibrium Characterization

Proposition

© All equilibria are in cutoff strategies.
@ There exists an equilibrium in semi-Makovian cutoff strategies.

© The set of equilibria and the set of semi-Markovian equilibria form

complete lattices, and the greatest (and least) equilibria of the two
lattices coincide.
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Understanding History-Driven Behavior

@ Look for a unique equilibrium given by history:

o When following prominent H, will all endogenous agents play H?
o When following prominent L, will all endogenous agents play L?

@ In such an equilibrium, social norms of High and Low emerge and
persist, but not forever, since there might be switches because of
exogenous prominent agents.

@ Related question: when is this the greatest equilibrium?
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Understanding History-Driven Behavior (continued)

@ Recall that an endogenous agent of generation t will prefer to play
A= H only if

o
p+a

(1-4) ‘Pi—l + /\‘P§+1 > =7 (18)

@ H is a unique best response for all if

(1-2) 4’§71+)‘4’§+1 >
Y =1-A)P(1—-m0)+Ar > 7.

@ L is a unique best response for all if

(1_)‘)4’571"‘/\47;1 < 7
YV =01-A)P(m1)+A(1—m) < Y.
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Understanding History-Driven Behavior (continued)

Proposition

Q@ Ify <7}, then following a = H at date t = 0, the unique
continuation equilibrium involves all (prominent and non-prominent)
endogenous agents playing H.

@ Ify > ], then following a = L at date t = 0, the unique
continuation equilibrium involves all endogenous agents playing L.

@ Ify[ < <7}, then there is a unique equilibrium driven by the
starting condition: all endogenous agents take the same action as the
action of the prominent agent at date t = 0.

@ Interpretation: persistent, but not everlasting, social norms.
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Understanding History-Driven Behavior (continued)

@ The condition that ] < 7 < 7}, boils down to
AMl=2m) < (1—=A)[®P(1—7m,0)—P(m,1)]. (19)

@ It requires that A be sufficiently small, so that sufficient weight is
placed on the past. Without this, behavior would coordinate with
future play, which naturally leads to a multiplicity.

e It also requires that signals are not too strong (so
®(1—1,0) —P(r,1) > 0), as otherwise players would react to
information about the most recent past generation and could change
to High behavior if they had a strong enough signal regarding the
past play and would also expect the next generation to have good
information.
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Understanding History-Driven Behavior (continued)

@ Focusing on the greatest equilibrium:
o Let
YH=1-ANP(1—-m0)+A(1l—m). (20)

@ Thus relative to <}, more “optimistic” expectations about the future.

Proposition

The greatest equilibrium is such that:
(i) following a prominent play of L, there is a low social norm and all
endogenous agents play L if and only if 7y, < <y, and
(ii) following a prominent play of H, there is a high social norm and all
endogenous agents play H if and only if v < 7.

Thus, endogenous players always follow the play of the most recent
prominent player in the greatest equilibrium if and only if 7y, < v < 7.

Daron Acemoglu (MIT) Political Economy Lectures 12 and 13 April 19 and 24, 2012. 50 / 70



General Characterization of Greatest Equilibrium

o Let
YTy=1-A)P(1—m1)+A(1—m).

o This is the expectation of (1 —A)$;_; + A¢}, for an agent who
believes that any regular agent preceding him or her played H and
sees the most optimistic signal, and believes that all subsequent
endogenous agents will play H.

@ Above, this threshold, no regular agent would ever play H.
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General Characterization (continued)

Proposition

In the greatest equilibrium:

o

2]

If v < A(1— 1), then all endogenous agents play H in all
circumstances, and thus society has a stable high behavioral pattern.
If A(1 — ) < v <7y, then following a prominent play of H (but
not following the prominent play of L) all endogenous agents play H.
Ify, < <7y, then following a prominent play of L, all endogenous
agents play L, and so all endogenous players follow the play of the
most recent exogenous prominent player.

If vy < 7y, then endogenous agents play L for at least some signals,
periods, and types even following a prominent play of H.

If ¥y < 7y, then all endogenous agents who do not immediately follow
a prominent H play L regardless of signals or types.

v
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Eapiianui
General Characterization of Greatest Equilibrium

(continued)
Last prominent was High

All High | Start High... | All Low
0 T P 1

Last prominent was Low

All High | Start Low... | All Low

0 A1-7) T 1
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Reversion of Play

@ What happens when all High and all Low are not stable social norms?

e Answer: play reverts from an extreme (started by a prominent agent)
to a steady-state distribution.
e Start with H
o Next player knows previous is H with probability 1

o Next player knows previous endogenous played H, but this has
probability 1 — 7t, so action made depend on signal

@ In fact, even stronger, because she knows that her signals will be
interpreted is not necessarily coming from H.

o Next player knows previous play was H with probability < 1 — 7.
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Reversion of Play (continued)

Regular Agents

High
1 — — X,
Probability High —X3 X,
Steady State Prob High
Steady State Cutoff
Cutoffs —_ o
| T | | [
t=0 1 2 3 4
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Reversion of Play (continued)

@ Let us denote the cutoffs used by prominent and non-prominent
agents T periods after the last prominent agent by cf and C{.V
respectively.

o We say that high play decreases over time if (¢, cV) < (cF,; ¢V )
for each T.

@ We say that high play strictly decreases over time, if in addition, we
have that when (cf, c) #(0,0), (cf,cl) # (cf,1. <M y).

@ The concepts of high play increasing and strictly increasing are
defined analogously.
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Reversion of Play (continued)

Proposition

@ In the greatest and least equilibria, cutoff sequences (CTP ,cN ) are

monotone. Thus, following a prominent agent choosing H, (cf, cV)
are nondecreasing and following a prominent agent choosing L, they

are non-increasing.
@ Ify > 7y, then in the greatest equilibrium, high play strictly
decreases over time following high play by a prominent agent.

@ Ify <7, then in the greatest equilibrium, high play strictly increases
over time following low play by a prominent agent.

v

@ But important asymmetry from switching from L to H vs from H to L

o As we will see next, endogenous prominent agents would not like to the
latter, but would prefer to do the former, so the first type of switches
are driven by both exogenous and endogenous prominent agents, while
the second only by exogenous prominent agents.
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Reversion of Play (continued)

@ The following is an immediate corollary of Proposition 10.

Corollary

As the distance from the last prominent agent grows (T — o0), cutoffs in
the greatest equilibrium converge and the corresponding distributions of
play converge to a stationary distribution. Following a choice of H by the
last prominent agent, this limiting distribution involves only H by all
endogenous agents if and only if v < 7. Similarly, following a choice of L
by the last prominent agent, this limiting distribution involves L by all
endogenous agents if and only if y > 7.
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Leadership: Breaking the Low Social Norm

@ Can promise breaker social norm of L?

o Regular agents may be stuck in L for reasons analyzed so far.
e But prominence, greater visibility in the future, can enable “leadership’

1

o ldea:

e endogenous prominent agents can always break the social norm

e when “all L" is not the unique equilibrium after prominent L,
endogenous prominent agents will like to break the social norm of L
and start a switch to H
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Leadership: Breaking the Low Social Norm (continued)

Proposition

© Suppose that the last prominent agent played L and
Y <TY<Hy=1—-A)D(7m,0)+A(1—m). (21)

Then there exists a fixed cutoff below 1 (after at least one period)
such that an endogenous prominent agent chooses High and breaks
the Low social norm if the signal is above the cutoff.

@ Suppose that v < 7, and v < 4. Suppose that the last prominent
agent has played L. Endogenous prominent agents have cutoffs below
1 that decrease with time such that if the signal is above the cutoff
then in a greatest equilibrium the endogenous prominent agent will
choose H and break a low social norm.

© Moreover, in either case if oy < y};, the above are the unique
continuation equilibrium.

4

Daron Acemoglu (MIT) Political Economy Lectures 12 and 13 April 19 and 24, 2012. 60 / 70



Role of Prominence

@ Prominence provides greater visibility and thus coordinates future
actions.

@ Crucially: common knowledge of visibility.

e Without this, prominence is less effective.
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Role of Prominence (continued)

@ Suppose there is a starting non-prominent agent at time 0 who plays
High with probability xo € (0, 1), where xg is known to all agents who
follow, and generates a signal for the first agent in the usual way.

@ All agents after time 1 are not prominent.

@ In every case all agents (including time 1 agents) are endogenous with
probability (1 — 271).

Scenario 1: The agent at time 1 is not prominent and his or her action is
observed with the usual signal structure.

Scenario 2: The agent at time 1's action is observed perfectly by the
period 2 agent, but not by future agents.

Scenario 2: The agent at time 1 is only observed by the next agent
according to a signal, but then is subsequently perfectly observed by all
agents who follow from time 3 onwards.

Scenario 3: The agent at time 1 is prominent, and all later agents are
viewed with the usual signal structure.

Daron Acemoglu (MIT) Political Economy Lectures 12 and 13 April 19 and 24, 2012. 62 / 70



Role of Prominence (continued)

o Clearly, as we move from Scenario 1 to Scenario 2 (or 2’) to Scenario
3, we are moving from a non-prominent agent to a prominent one

@ Let us focus again on the greatest equilibrium and let
c*(A, v, fy, i, g, ) denote the cutoff signal above which the first
agent (if endogenous) plays High under scenario k as a function of
the underlying setting.

Proposition

The cutoffs satisfy ¢®(-) > c3(-) and c'(-) > ¢ () > 3(-), and there
are settings (A, 7y, fy, L, q, 7T) for which all of the inequalities are strict.
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Comparative Statics

Proposition

@ An increase in A increases %y, i.e., High play following H prominent
play occurs for a larger set of parameters.

@ There exists M* such that an increase in A reduces [increases| 7y}, if
M < M* [if M > M*], i.e., High play being the unique equilibrium
following H prominent play occurs for a larger set of parameters
provided that signals favoring L play are not too precise.

@ There exists m* such that an increase in A reduces [increases| 7y if
m > m* [if m < m*], i.e., Low play being the unique equilibrium
following L prominent play occurs for larger set of parameters
provided that signals favoring H play are not too precise.

@ An increase in A increases the set of parameters for which an
endogenous prominent agent will find it beneficial to break a L social
norm.

v
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Comparative Statics (continued)

Pro
(1]

2]

position
A lower 7t increases 7y, i.e., H play following H prominent play
occurs for a larger set of parameter values.
There exists A" such that a lower 7T increases [reduces] v}, if A < A*
[if A > A*], i.e., H play being the unique equilibrium following High
prominent play occurs for a larger set of parameter values provided
that agents put sufficient weight on the past.
There exists A** such that a lower 7T reduces [increases] v} if
A< A [if A > A™], ie., L play being the unique equilibrium
following L prominent play occurs for a larger set of parameter values
provided that agents put sufficient weight on the past.
A lower 1t reduces the set of parameter values for which an
endogenous prominent agent will find it beneficial to break a L social
norm.

v
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Comparative Statics (continued)

Proposition

@ Suppose that the signals become more precise in the sense that the

likelihood ratio changes from fls) 4o ﬁ(s) such that there exists
R fu(s) fr(s) R

- . fi(s) fi(s) _ f1(s) fi(s)

5€(0,1) with ?/:(5) > gy foralls <5 and ?;(S) < fu(e) for all

s > 5. Then if y > 7, and vy < 7y both before and after the change
in the distribution of signals and the threshold signal 3 is sufficiently
close to m, then the likelihood that a prominent agent will break the
L social norm increases in the greatest equilibrium.

@ Suppose y <7, and A > 1/2. Then if the distribution of signals
becomes sufficiently more precise (in the same sense as in the first
part of the proposition), then the likelihood that a regular agent will
play H increases.
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Multiple Agents

@ Now suppose n agents within each generation, and random matching;
unless there is a prominent agent, in which case all those from
previous and next generations match with the prominent agent.

@ If no prominent agent, then observe a signal generated by the action
of a randomly generated agent from the previous generation.

@ Results generalize, except but now we can do comparative statics
with respect to n.
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Multiple Agents (continued)

Proposition

In the model with n agents within each generation, there exist greatest
and least equilibria. In the greatest equilibrium:

Q@ following a prominent play of Low, there is a Low social norm and all
endogenous agents play Low (i.e., EiM (a= Low,s, T) = Low for all

s, T and all T > 0) if and only if %] < v, and

Q@ following a prominent play of High, there is a High social norm and
all endogenous agents play High (i.e., 72 (a = High,s, T) = High
for all s, T and all T > 0) if and only if v < 7},.

The threshold 7y}, is increasing in n and and the threshold 7] is decreasing
in n, so that both High and Low social norms following, respectively, High
and Low prominent play, emerge for a larger set of parameter values.

@ Intuition: signals less informative, thus history matters more.
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Amnesty

@ Modify the model such that agents can switch from L to H in the
second period of their lives.

@ Suppose that the cost of L is related to the probability of getting
caught for “corrupt” behavior. Once an agent chooses L, she can get

caught in both periods, so she will not want to switch to H later in
life.

@ An amnesty, so that past mistakes or deeds are forgiven, when
announced in advance and understood by future generations, can
induce a switch from a social norm of L to H.
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Culture, Values and Cooperation Collective Action

Collective Action

@ A model of collective action would be similar, except that interactions
would be between many players rather than just two.

@ From the New Yorker 2/28/11 quote of an Egyptian student in the
context of people cleaning up Tahrir square:
“We thought people didn’t care and just threw their garbage on the
street, but now we see that they just thought it was hopeless - why
bother when it's so dirty. Why not be corrupt when everything is
corrupted. But now things have changed, and it's a different mood
overtaking. Even | can't stop smiling myself.”

@ Why have things changed?

@ One interpretation: switches in social norm driven by prominent
events (and the endogenous history that this generates).
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