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Defining Reciprocity

An agent has reciprocal preferences if the utility weight on others
depends on whether they are kind/mean, cooperative/uncooperative, etc.

o Positive reciprocity: the willingness to reduce one’s own payoff to
reward those who have been kind, helpful, cooperative, etc.

e Negative reciprocity: the willingness to reduce one’s own payoff to
punish those who have been unkind, unhelpful, uncooperative, etc.

When might reciprocity be economically important?
e Voluntary public goods provision
e The labor market (shirking, bonuses)
o Decentralized markets involving trust

e Other settings?
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Public Goods Games

Each subject i divides her endowment, ¢;, between a private account and
a shared account that is evenly divided among all group members

e Contributions to shared account multiplied by factor m > 1
e Individual payoff: mj = ei — gi + m(>_, gn) /N

e Optimal strategy: free-riding

AREC 815: Experimental and Behavioral Economics Reciprocity and Conditional Cooperation, Slide 4




Conditional Cooperation in Public Goods Games

Fact #1: both conditional cooperators and free riders are common
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Source: Fischbacher et al (2001)
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Conditional Cooperation in Public Goods Games

Individual contribution schedules: g; (> g_;/(N — 1))

Source: Fischbacher et al (2001)
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Conditional Cooperation in Public Goods Games

Fact #2: contributions decline over time; beliefs do, too

£ P-C session 1 § P-C session 2 8 P-C session 3
22 S S20
2w 218 218
g6 18 £
14 14
Sy ?_12 g
=10 el = 10
%a — %a : gy %a 50 0
6 6 6
s g — = . C‘W
g: 22 g2
20 20 =0
1234 58678010 1234 56780810 1234567682910
Period Period Period
. . e .
§ C-Psession 1 s C-Psession 2 § C-P session 3
3 20 32“ 320
28 2 18 2.
Al =16 T 16
5 5 &
Saz] O gt
=10 = =
i Maap Nl z' RN
T 6 \—:%:‘\__ﬁ & ] —
oy e, 2 4 & M
21 21 \"‘\,___x_‘ F
80 i 30
Z 1234 56780W= 123456780810 = 12345678810

Period Period Period

Source: Fischbacher and Gachter (2010)

AREC 815: Experimental and Behavioral Economics Reciprocity and Conditional Cooperation, Slide 7

What Explains Beliefs?

How do Fischbacher and Gachter “model” beliefs?

AREC 815: Experimental and Behavioral Economics Reciprocity and Conditional Cooperation, Slide 8




What Explains Beliefs?

Dependent variable: Belief about other group members’

contribution
Model (1) (2) (3)
Period —0.76]%=* —0.,079
(0.090) (0.042)
Others’ contributions (r — 1) 0.394%== 0415
(0,023) (0,020)
Belief (t — 1) 0.549%%* 0.569w%
(0,037) (0L036)
Constant 10,711 0.835* 0.118
(0.864) (0.398) (0.148)
Observations 1,260 1.260 1,260
R 0.26 0.64 0.64

Notes: OLS regressions with data from period 2 to 10. Robust standard errors (clustered on
; in parentheses.

gnificant at the 1 percent level.

gnificant at the 5 percent level.

ificant at the 10 percent level.

Source: Fischbacher and Gachter (2010)
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Predicting Contributions

Data from the P-experiment can be used to predict contributions:

e 5 (> g_i/(N—1))is i's conditional contribution

e Given belief B,-m g (E;J) is i's predicted contribution

Estimate OLS regression specification:

Contribution; ; = a+yPeriod;+ APredictedContribution; ++0 Belief; s +¢; ¢
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Explaining the Decline in Cooperation

Dependent variable: Contribution

Model n (2 (3 (da) (4} {de)
Periods used 1-10 1-10 1-10 =10 -5 =10
Subjects excluded” No Nov No Yes Yes Yes
Period (L6349 D060
(0.07]) == (0.056)
Predicted contribution 0.242 01.242 0443 D385 0614
(0069 == (0069 )=+ o (D.07T4)e*  [D.082)=e2
Belief 0.644 [T 0.582 0376
(0.071)#=* (0059 === {0.065)**= (0.116)
Constant 8343 0.005 0473 0.318 0.204 0116
(0.545)% (0.569) (0.244) 032 {0.541) {0.378)
Observations 1,400 1400 1,400 1.260 H30 B0
IS 0.10 0.34 0.34 038 0.33 0.33

Note: Robust standard errors in parentheses.

Muoddels 4a 1o 4 exclude (confused) subjects who, on the basis of the P-experiment, could not be classified accord-
ssification as either
i nt at the | percent leve
cant at the 5 percent level.
gnificant at the 10 percent level

“free rider.” “conditional cooperator,” ¢ igle contributor.”

Source: Fischbacher and Géchter (2010)
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Discussion

What do we conclude from this analysis?
o Beliefs matter, over and above predicted contributions
> Are subjects investing in goodwill early on?
e Conditional cooperation is less than one-for-one

> Necessarily declines over time?

What is missing from this analysis?
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Reciprocity in the Labor Market

Reciprocity in Experimental Labor Markets

Fehr et al (1993) propose simple labor market experiment

e Subjects randomly chosen to be “firms" offer those chosen to
be “workers” a wage, w, and stipulate a desired level of effort

e Firms cannot punish employee deviations from agreed effort level

Fair wage-effort hypothesis: labor relations as a gift exchange game,
firms may offer high wages to extract greater effort from workers

o Positive reciprocity = workers reward above market-clearing wages
e Negative reciprocity = workers punish “unfairly” low wages

e Employers may reward, punish deviations from expected worker effort
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Reciprocity in Experimental Labor Markets

Worker’s payoff, conditional on wage p;, effort level ¢;:

uj=p;—c—m(e)

m(e)-SCHEDULE

e 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
mle) 0 1 2 4 6 8 10 12 15

= Workers choose minimum effort level, enin
Employer’s payoff, conditional on worker wage and effort:

mi=(v—pj)e
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Reciprocity in Experimental Labor Markets

Result: wages, effort levels exceed equilibrium predictions

effort effort
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® average observed

— estimated effort




Reciprocity in Experimental Labor Markets

Fehr et al (1997) take labor market experiments further, proposing a
two-stage market design that allows employers to detect “shirking”

SEQUENCE OF EVENTS

* Firms simultaneously post employment contracts (w, £, f).
* Workers observe all contracts and choose among the available offers in Stage 1
a randomly determined arder.

* Workers who accepted an offer choose e ie’.
* Random device d i hether shirking (¢ < €) is verifiabl Stage 2
* Firms are informed about the effort choice of their worker,

Let fy denote maximum feasible level of the penalty for shirking
= Maximum enforceable effort level: ey = c~1(sfy)

= Optimal contract: (c(ep), €, fo)
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Reciprocity in Experimental Labor Markets

No reciprocity treatment (NRT):

e Workers obliged to provide effort level in contract
Weak Reciprocity Treatment (WRT):

e fy is low: maximum enforceable effort level is 0.1

e Firms cannot enforce high effort

e High wages may extract high effort from reciprocal workers
Strong reciprocity treatment (SRT):

e Firms choose p € [0,2], where p multiplies worker payout

e Cost of p convex in deviations from 1
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Reciprocity in Experimental Labor Markets

Testable predictions:
e Firms may offer higher rents in the WRT than in the NRT
> Firms may hope that workers are motivated by positive reciprocity
e In the SRT, firms motivated by positive or negative reciprocity

> Anticipating this, workers should exert greater effort
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Reciprocity in Experimental Labor Markets

WRT results contrast with those of Fehr et al (1993)

—o— effort demanded SRT
—&—actual cffort SRT
—O— effort demanded WRT
—&—actual effort WRT

¢ +——t—t—t——t——t—t—t— t—t+—

1 2345678 910111213141516
period

AREC 815: Experimental and Behavioral Economics Reciprocity and Conditional Cooperation, Slide 20




Reciprocity in Experimental Labor Markets

TABLE VII
EFFORT BEHAVIOR IN THE WRT AND THE SRT

Shirking Mo Shirking Excess Effort
e<é - e>F
o of Trades Average Average
No. with Amount of % of Trades with %o of Trades with Amount of
Treatment  Trades e<é (& —e)fé e=F e>E (e =e)/(1=£)
WRT 509 65.42 0.97 33.01 157 0.20
SRT 144 20.83 0.82 7222 6.94 0.83
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Reciprocity in Experimental Labor Markets

TABLE VIa
Firms' PUNISHMENT /REWARD DECISION AT STAGE THREE, GIvEN WORKERS' EFFORT DECISION

Shirking No Shirking Excess Effort

Actual e<é emé e>é
Funishment/ Reward: 30 rades 104 trades 10 rrades

p<l 18 not possible not possible

(0.19)
p=1 12 52 6
p>1 not possible 52 4

(1.62) {1.53)
Note: The number in parentheses shows the average level of p.
TABLE Vib

WoRKERS' EXPECTATION FORMATION: DO THEY ANTICIPATE FIRMS' RECIPROCITY?

Shirking Mo Shirking Excess Effort
Expected e<f =i e>E
Punishment,/ Reward: 30 trades 104 trades 10 trades
pr<l (01?9) not possible not possible
pr=1 12 29 0
=1 not possible 75 10
(151) (1.61)

Note: The number in parentheses shows the average level of p”,
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Reciprocity in Experimental Labor Markets

—&— firms in SRT
—0— firms in WRT
—e— workers in SRT

—o— workers in WRT

average profit

—t—

9 10 11 12 13 14 15 16
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Reciprocity in a Field-Experimental Labor Market

Gneezy & List (2006): field experiment with short-term employees
completing (non-experimental) effort tasks for hourly wages

o Effort tasks: library data entry, charity solicitations

Recruitment materials employees quoted a specific hourly wage rate

Gift treatment: higher wage announced once workers arrive at job
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Reciprocity in a Field-Experimental Labor Market

3 - - —=—Ga
g < -]
i
= § 45 \‘___h
i B
589
-
E ELE
< M+ F—
a0 180 0 350
Minutes
H
AVERAGE EARSINGS WITHI TRIATMINT iy -HouR BLocks
= |
(ot enchange 1L.m R pL E
e 0788 H
Pongitt exchange .80 (12 014 ¥,
LA 11389 139 &
[p—E— [——— Surntar
Tiews Pasisd
AREC 815: Experimental and Behavioral Economics Reciprocity and Conditional Cooperation, Slide 25

Negative Reciprocity: Labor Disputes
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Mas (2006) uses data on final offer arbitration rulings to test whether
police offers “punish” communities after adverse bargaining outcomes
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Reciprocity in the Labor Market: Summary

Don't expect much positive reciprocity from your employer, employees
o Workers, employers sometimes reward high effort
e Pattern not particularly robust
e Tendency to exert higher effort may wear off quickly

Negative reciprocity appears more reliable
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Reciprocity: Theoretical Approaches




Rabin (1993): Fairness Equilibrium

Individual i’s utility depends on:

e |’s private payoff

o Beliefs about the “kindness” of j's chosen strategy

o Level of kindness (toward j) inherent in i's chosen strategy
Action space and belief structure:

e a; is Player i's action (mixed strategy)

e b; is Player i's belief about Player j's action

e ¢; is Player i's belief about Player j's belief about i’s action
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Rabin (1993): Fairness Equilibrium

Kindness is defined in terms of how close Player i's action brings Player
J to achieving her maximum possible (Pareto-efficient) payoff

mj(ai, bj) — (b))

f(a"’b‘) = max min
’ T *(by) — T (b))

where wjfai'(bj) = [ﬂ}"ax(bj) - 7rj'-°""(bj)] /2 is a neutral fair outcome

Utility takes the form:
Ul'(aia bja Ci) = 71','(3,', bJ) + F(ij Ci) ) [1 + f(aiv bj)]

where f(bj, ¢;) measures how kind Player i believes Player j is attempting
to be given her beliefs about i's strategy
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Levine (1998): “Altruism and Spitefulness”

Levine (1998) proposes a model of altruism, spite, and reciprocity which
incorporates beliefs about j's type into i's utility:

o + A .

Vi = uj + 11\ uj

where aj,a; € [-1,1] and A >0
The distribution of types is known, but Player j's type is unknown

o All games are now Bayesian games

e Player j's actions may reveal something about her type

Levine (1998) uses data from UGs to argue that A # 0
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Charness-Rabin (2002): a “Simple” Model

Player B's preferences can be represented by the utility function
up(maymp)=(p-r+o-s+0-q)ma+(l—p-r—oc-s—0-q)mp
with the model parameters defined as follows:
e T, T are payouts to a, b respectively
e r =1 if m, > m,, zero otherwise
e s =1if mp < m,, zero otherwise
e g = —1 if Player A has misbehaved, g = 0 otherwise

Negative reciprocity pivots indifference curves, possibly to the point
where Player B's utility is decreasing in the payoff to Player A
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Cox et al (2007): a “Tractable Model”

Cox et al (2007) propose simple extension to CES utility:
uj (i, mj) = (ﬂ',a + 9(r)7rj°‘) /o
The utility weight that Player i places on the payoff to Player j depends
on i's “emotional state” — parameterized by 6(r)
0(ri) = 0o + ar(x;) + &
and

mi(x) — mp"
max, m;(x;) — min, m;(x;)

rx) =

where m;(x;) is the max payout to i if j chooses action x;

= 0(r) is strictly increasing in r
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