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Reciprocity is central to our understanding of politics. Most political
exchanges—whether they involve legislative vote trading, inter-
branch bargaining, constituent service, or even the corrupt ex-
change of public resources for private wealth—require reciprocity.
But how does reciprocity arise? Do government officials learn rec-
iprocity while holding office, or do recruitment and selection prac-
tices favor those who already adhere to a norm of reciprocity? We
recruit Zambian politicians who narrowly won or lost a previous
election to play behavioral games that provide a measure of rec-
iprocity. This combination of regression discontinuity and experi-
mental designs allows us to estimate the effect of holding office
on behavior. We find that holding office increases adherence to
the norm of reciprocity. This study identifies causal effects of hold-
ing office on politicians’ behavior.

regression discontinuity | behavioral games | reciprocity |
legislative bargaining | corruption

Reciprocity, the voluntary requital of benefit for benefit, is
central to our understanding of politics.* From passing laws
in legislatures (1, 2, 10-24) to buying votes and favors (3, 25-35)
to reinforcing international agreements (36-42), those in politi-
cal office frequently engage in the alternating provision of ben-
efits. Theories of reciprocity in politics have their origins in social
choice theory. Seeking to reconcile theoretical predictions of
legislative coalition size and instability (43, 44) with relatively
stable empirical realities (45), political scientists began to consider
reciprocity as an intervening variable. The exchange of favors in
a legislature, often called logrolling, is a common form of reciprocity
that facilitates and stabilizes policymaking (10-17). Reciprocity also
may discourage majority parties from passing rules that reduce the
power of the minority, because in the future, their positions may be
reversed (2, 18-22). Lobbyists rely on norms of reciprocity when
negotiating policies with legislators (23, 24). Reciprocity plays a role
in politics outside of lawmaking as well. International trade agree-
ments, laws, and peace treaties rely on reciprocity (36-42). Demo-
cratic representation is a form of reciprocity, in which voters elect
candidates and expect certain goods, services, or policies in exchange
(3, 25-27). Corrupt exchanges too—especially those that occur over
a period or may require repeat interaction—often rely on reciprocity
(28-35). Cooperation rooted in reciprocity is fundamental to many
aspects of political office.

However, the root cause of reciprocity among office holders is
unclear to both scholars and policymakers (46). Does holding office
cultivate reciprocity? Or do only highly reciprocating individuals
choose to run for office? Understanding the origins of reciprocity is
valuable for those who wish to channel its applications. From a
policy standpoint, showing that institutions and cultural norms as-
sociated with holding office affect reciprocity would focus attention
on institutional design or cultural interventions to affect political
outcomes. However, revealing that behavioral traits, such as reci-
procity, are immutable and innate would shift focus toward refining
selection mechanisms for those that seek and obtain elected office.

Identifying causality in the relationship between holding office
and politician behavior is precluded by two significant obstacles to
obtaining valid counterfactual data for the “treatment” of holding
office. First, a researcher must find a comparison group composed
of individuals identical to office holders, except for not holding
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office. Because experimentally manipulating access to political of-
fice is challenging, current studies are unable to compare a group
treated with office holding with a probabilistically equivalent un-
treated group. [There is an extensive experimental literature in
psychology documenting the behavioral effects of power, but ex-
perimental treatments in this literature do not explicitly address the
phenomena of political power and holding office (47-49).] Second,
even if a valid comparison group can be found, nonoffice holders
may not face the same situations as office holders—such as nego-
tiating policies or exchanging bribes—thus preventing a comparison
of the two groups on the same outcome variable.

In this project, we combat these identification challenges with
a regression discontinuity design (RDD) to ensure that we have
equivalent groups of office holders and nonoffice holders. We
use the discontinuity at the electoral margin as an assignment
mechanism for the treatment of holding office. We recruited
politicians who narrowly won or lost a recent election in Zambia
and asked them to make strategic decisions in a sequence of
economic games designed to measure reciprocity. We find that
office holders display significantly higher levels of reciprocity
than nonoffice holders. This study identifies a causal effect of
holding political office on individual behavior, a valuable contri-
bution to understanding the influence of institutions on politician
behavior and the genesis of the reciprocal behavior so funda-
mental to politics. By recruiting standing elected officials to play
behavioral games, this study also relates to a growing body of
research involving political elites as experimental subjects (50-52).

Significance

Does being elected to political office change an individual’s
behavior? Some scholars and policymakers assert that elected
officials are inherently different from nonpoliticians, whereas
others argue that political institutions or the culture of politics
inculcate certain behaviors. We identify the effect of holding
office on behavior. We recruit in-office and out-of-office poli-
ticians in Zambia to participate in behavioral games that
measure reciprocity, a behavioral trait that underpins various
interactions in the political arena from bribery to lobbying to
legislative bargaining. We find that holding elected office
causes an increase in reciprocity. The policy implication of this
finding is that political institutions, culture, and incentive
structures can be designed to shape the behavior and choices
of society’s leaders.
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*Qur definition (and experimental measure) aligns with extant literature on reciprocity in
politics (1-3). Some scholars distinguish between intrinsic or generalized reciprocity (the
habitual practice of repaying kindness with kindness) and instrumental or direct reci-
procity (which occurs in a particular exchange with a particular partner) (4-8). Because
our measure of reciprocity is based on a one-shot anonymous interaction, it measures
intrinsic reciprocity rather than instrumental, consistent with existing experimental find-
ings that a repeat interaction is not required to activate the norm of reciprocity (9).
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Theory and Hypotheses

The Connection Between Holding Office and Reciprocity. The expe-
rience of holding political office may affect a range of behaviors,
but this article focuses on reciprocity. Reciprocity underlies
many systems of exchange for mutual advantage. In politics, the
partners in these reciprocal exchanges can be office holders,
bureaucrats, nongovernmental actors, and citizens. For example,
electoral representation, clientelism, patronage, and lobbying are
all forms of reciprocity between political elites and citizens.
Treaty law, federal grants, party organization, and logrolling are
all forms of reciprocity exclusively among elites.

Office holders should be more likely to reciprocate than their
nonoffice-holding counterparts, because their experience in office
acculturates them to norms of reciprocity. Research in sociology
and political science finds that, by holding office, a legislator is ex-
posed to norms and learns to follow them (46, 53). Indeed, legis-
lative bodies are designed to foster such norms (19, 22). Reciprocity
is particularly important in weakly institutionalized emerging de-
mocracies, such as Zambia. Lacking the formal rules that allow
citizens and their representatives to monitor and sanction elected
officials, informal institutions and norms are a crucial determinant
of political behavior (54, 55). Finally, in the Zambian context, the
quid pro quo of reciprocity could certainly augment the income of a
district councilor, which is an unpaid position (56).

Office holders are especially likely to rely on reciprocity in low-
information environments. Office holders frequently must cut deals
with individuals outside their community or even complete strang-
ers. By contrast, those who do not hold office—especially in less
developed, more rural states, such as Zambia—do most of their
exchange within a community of relatively well-known neighbors.

Interviews with Zambian elected officials and policymakers—
including district councilors, members of the National Assembly,
and the government’s Office of the Auditor General—support the
notion that holding the office of district councilor could foster a
norm of reciprocity. Respondents suggested three reasons that
holding the office of district councilor might increase reciprocity
levels: party discipline, political culture, and income. First, party
leaders use discipline (the practice of reward and punishment) to
enforce and even exploit a reciprocity norm among those in office
to pass preferred policies, maintain the status quo political system,
and garner support for the next election. Second, political culture
includes practices, such as legislative favor trading and pork-barrel
politics, which encourage newly elected councilors to embrace
reciprocal behavior as a necessary to their profession. Third, some
district councilors may turn to corrupt favor trading to supplement
their income, which our subjects self-reported as averaging around
US$100 per month. (Exploring these three potential mechanisms
by which institutions influence behavior is an avenue for future
research.)

The literature on reciprocity in politics and our interviews with
politicians support the hypothesis that the treatment of holding
office increases reciprocity at the individual level.”

Of course, the treatment of holding office is multifaceted, and
our study is not designed to identify which component of office
holding is most important for cultivating reciprocity. Although it
is conceivable that losing an election is part of the treatment that
differentially influences the behavior of winners and losers, we
do not believe that this is a factor in our study. Aside from
electoral defeat itself, there is no shared experience of election

TAn earlier paper drew heavily on one thread of the corruption literature that argues the
acquisition of power reduces prosocial behavior (47-49, 57, 58). We therefore expected
office holders to share less of their earnings in the second stage of the Trust Game. We
have since reconsidered the theoretical foundations of our argument to focus on
broader applications of reciprocity. Despite differences in framing regarding the effect
of holding office on behavior, every version of this paper uses exactly the same data,
models, and tests.

Enemark et al.

losers; whereas office holders conduct council meetings, hire and
fire staff, make policy decisions, and attend national conferences
and workshops, election losers do not gather together or par-
ticipate in any institutions. Neither the academic literature nor
our interviews with Zambian officials suggest that election losers
might systematically and differentially develop new norms of
behavior.

Measuring Reciprocity. We use costly choices in behavioral games
to measure reciprocity among political officials. Specifically, to
disentangle reciprocity from alternative other-regarding prefer-
ences, we used three strategic decision tasks set within the Trust
Game and Dictator Game. A substantial literature in the be-
havioral sciences suggests that the experimental tasks in which
our subjects engage are reliable, if sometimes noisy, indicators of
fundamental behavioral tendencies. Behavior in the Trust and
Dictator Games is used to explain human behavior in the fields
of psychology (59-62), anthropology (63, 64), neuroscience and
evolutionary biology (65-67), economics (68-70), and political
science (3, 33, 34, 71-74). Transfers in these games predict a
wide range of real world behavior (75, 76), including turnout
(77), charitable donations (78), and propensity to repay loans
(79). In our study, behavioral games are valuable because they
allow us to observe choices made by both winners and losers in
the same environment.

To measure reciprocity, we combine a Trust Game and a Dic-
tator Game. The Trust Game begins with two players, both
endowed with 5,000 Zambian Kwacha (about 2.5 h of wages for our
median participant). The two players are matched randomly and
anonymously, and they are in different rooms, so that no player
knows the identity of her partner. In stage 1, player 1 may transfer
any amount of her initial endowment to player 2, and this transfer
is tripled before the second player receives it. In stage 2, the tripled
transfer is added to player 2’s initial endowment, and player 2 may
return any nonnegative amount of the total to player 1.

In the Dictator Game, two players are matched randomly and
anonymously with a different person in the other room. The
Dictator Game has the same endowment and choice structure as
Trust Stage 2. The subjects of our experiments played the Dictator
Game after the Trust Game, with several tasks in between. In both
games, the rules (the actions, payoffs, and information available to
both players) are common knowledge to both players.

In our experiments, we fixed each player’s monetary endow-
ment in the Dictator Game to be identical to that in Trust Stage
2. Thus, the only difference between these two tasks is an implicit
framing of reciprocity. In Trust Stage 2, the subject knows that
an anonymous and randomly assigned partner in another room
determined her endowment. In the Dictator Game, she knows
that the researcher determined her endowment. We develop an
indicator of reciprocity by taking the difference between a sub-
ject’s transfer in Trust Stage 2 and the Dictator Game and di-
viding it by her endowment (which is constant across these tasks).
We call this the “reciprocity score,” representing reciprocal be-
havior after removing the generosity component (3, 4). The
“trust score” is the amount transferred in Trust Stage 1 by player
1 (divided by player 1’s endowment), a measure of how willing
a politician is to send money to another individual without
knowing whether she will reciprocate. The “generosity score” is
the amount transferred in the Dictator Game (divided by en-
dowment), a measure of how willing a politician is to give some-
thing to another individual without the perceived obligation of
reciprocity. Fig. 1 shows the distribution of these three variables:
the trust score, the generosity score, and the reciprocity score.

Although existing literature provides a clear prediction for the
effect of holding office on reciprocity scores, it does not provide
predictions for generosity or trust scores (behavior in the Dictator
and Trust Stage 1 tasks, respectively). Political scientists generally
model politicians as self-interested, and therefore, we might
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Fig. 1.

expect generosity and trust, which are economically irrational in
equilibrium, to be low among our participants. However, whereas
political scientists describe legislative institutions as fostering
reciprocity, we are not aware of any works arguing that these in-
stitutions foster or suppress generosity or trust, meaning that this
literature does not lead us to believe that the experience of
holding office should cause close winners to differ systematically
from close losers. In addition, although our interviewees de-
scribed reciprocity as a crucial trait for officials, they said nothing
of trust or generosity, validating our lack of focus on the trust
score and generosity score effects.

Analysis

We had a unique opportunity to use behavioral experiments to
test the effect of office holding in Zambia. With the endorsement
of the Local Government Association of Zambia, we invited 346
politicians who had run for district council in the most recent
election and won or lost by 10%. We were able to recruit 143 of
346 politicians (41%) from all over Zambia to a conference
center in Lusaka to participate in our research. District councils in
Zambia consist of 828 councilors who control an average budget
of about $500,000 or 326 times Zambia’s income per capita—
enough money that council decisions can significantly affect the
daily lives of citizens. When councilors build coalitions with their
peers to pass policy, they face little oversight from any other level
of government (80, 81). In brief, district councilors in Zambia
make choices important to the welfare of their constituents
without extensive institutional constraints.

We used an electoral RDD to identify individuals who could
serve in treatment and control groups for the treatment of
holding political office. This design works because at the elec-
toral margin winners and losers are indistinguishable but for the
fact of having obtained office. (SI Appendix has discussion of this
technique and evidence that our two groups were, in fact, bal-
anced across 24 covariates.) We drew our subjects from the pool
of Zambian political elites who ran for district council and won
or lost by 10% or less. This recruitment strategy essentially
“hard-coded” our chosen bandwidth for analysis, preventing us
from manipulating the bandwidth to obtain significant results.

Following recent literature on RDDs (82), we use a linear
model to identify the effect of office holding on reciprocity:

Yi=po+bTi+pVi+e.

Here, the treatment 7; is a dummy variable indicating whether
subject i holds office; the dependent variable y; is the reciprocity
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Generosity Scores

Reciprocity Scores

Histogram of trust, generosity, and reciprocity scores.

score, and the forcing variable V; is the margin of victory. There
are small amounts of data missing because of subjects using the
restroom or taking urgent telephone calls. Winners and losers
were equally likely to miss experimental tasks, so even if this
missingness is nonrandom with respect to reciprocity, it would
not bias our findings unless the correlation between reciprocity
and missingness were different for winners and losers.

Results

We find that holding office significantly affects the behavior of
politicians. As expected, there is a significant effect of holding
office on reciprocity scores. The results of our regressions appear
in Table 1.* Fig. 2 depicts graphically the discontinuity in reci-
procity score at the cut point using Epanechnikov kernel-weighted
local mean estimation.

We do not find a behavioral effect of holding office on trust or
generosity scores, which aligns with the literature cited above
that focuses on reciprocity rather than trust or generosity. These
null effects show that holding office does not cause politicians to
trust anonymous partners more or sacrifice for the sake of fairness
or generosity. Together with the positive effect on reciprocity,
these results show that office holding seems to train officials in the
norm of “you scratch my back, I scratch yours,” but it does not
condition them to initiate the exchange or give without the
perceived obligation of reciprocity.

We recruited only individuals close to the cutoff, and we de-
termined our estimation technique before we entered the data,
so the typical concern with RDDs—that the researcher might
choose a bandwidth and model specification to obtain a signifi-
cant result—is not applicable to this case. Also, Fig. 2 illustrates
graphically that the regression discontinuity does not depend on
values far from the cut point.

We perform a number of robustness checks using alternative
model specifications (details are in SI Appendix). Our model is
robust to the inclusion of an interaction term between the
treatment and forcing variable (victory status and vote share,
respectively). Gelman and Imbens (82) argue that it is not nec-
essary (or even appropriate) to include higher-order polynomial

*The sample size in these regressions is 95. As explained in Materials and Methods, we
recruited 143 individuals but excluded from the analysis 18 individuals who failed the
comprehension quizzes. Of the remaining 125 individuals, we are unable to compute a
reciprocity score for 30, because they could not complete the Dictator Game for reasons
unrelated to subject characteristics or choices in the games. (On 1 d, there was a logistical
issue at the hotel where we ran the experiment, which prevented us from reaching the
end of our protocol.)

Enemark et al.
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Table 1. Regression results

Variables Trust Generosity Reciprocity
Winner —0.128 (0.140) 0.009 (0.115)  0.356** (0.171)
Margin 0.177 (1.253) —0.524 (1.030) -2.211 (1.529)
Constant 0.488*** (0.079) 0.204*** (0.066) —0.081 (0.098)
Observations 122 97 95

R? 0.021 0.008 0.050
Adjusted R? 0.005 -0.013 0.029

P values are noted (**P < 0.05; ***P < 0.01).

functions of the forcing variable, but in the interest of trans-
parency, we include models with up to third-level polynomials
with and without interaction terms. (The treatment effect of
holding office on reciprocity is significant when we add a qua-
dratic term but not a cubic term.)

As another robustness check, we stack the Dictator and Trust
Games player 2 choices to examine how playing the Trust Game
compared with the Dictator Game might affect office holders
differently. This model supports our finding; office-holding pol-
iticians give a significantly higher percentage of their endowment
than nonoffice holders in the second stage of the Trust Game but
not the Dictator Game, whereas election losers behave consis-
tently across these two tasks. The results also hold when we use
subjects’ second-stage transfers in the Trust Game (controlling
for endowment) as the dependent variable—a slightly different
operationalization of reciprocity, one that bundles quid pro quo
reciprocity and generosity. Finally, when we include participants
who scored poorly on comprehension quizzes, the estimated
treatment effect is unchanged, but the P value slightly increases,
supporting our expectation that including subjects who do not
understand the task is equivalent to adding stochastic noise.

Discussion

The results provide evidence that the experience of holding of-
fice changes behavior. More specifically, our findings show that
office-holding politicians exhibit more reciprocity than those who
ran for office but lost the election. This finding and the null
findings for trust and generosity align with the political science
literature that claims that adherence to the norm of reciprocity is
critical for success in politics and that the failure to reciprocate
trust is a greater transgression than the failure to trust. As in
gambling, the penalty for welching is greater than the penalty for
refusing to play. Future research can continue to unpack the
relationships between diverse behavioral traits and the treatment
of holding elected office.

The RDD identification strategy allows us to claim that the
difference in behavior associated with holding office is not likely
attributable to chance or confounding differences between our
treatment and control groups. Although interview data suggest
that the effect of holding office on reciprocity would be unaffected
by the size of the electoral win, we note that our findings may not
generalize to all elections and officials.

Our study indicates a causal relationship between holding of-
fice and reciprocity, and a number of different mechanisms may
be driving this result. As discussed above, interviewed Zambian
officials point to party discipline, political culture, and income as
possible mechanisms. Although some respondents stated that
parties encourage the adherence to behavioral norms among
office holders, party discipline in Zambia is actually very low (83),
which may suggest that this mechanism is likely weakest in
explaining our result. The explanation that elected officials ob-
serve and emulate a culture of reciprocity after they are in office
(political culture) is more plausible and more consistent with
existing research (46, 53).

Enemark et al.

Beyond those suggested by Zambian interview subjects, other
causal mechanisms may be at play as well. Holding office may
stimulate the reciprocity of Zambian legislators in the style of
“big man” politics prevalent in Africa (84). Alternatively, gaining
office may cultivate within Zambian district councilors a feeling
of kinship toward the citizens in their district, causing elected
officials to express a higher level of reciprocity toward their
constituents (85-87). Again, however, considering that the players
of the study’s games were members of lower-funded and consti-
tutionally constrained district councils, the view that holding office
leads to an ennobling effect that increases reciprocity may not be
persuasive (35, 85). Disentangling these mechanisms is an ave-
nue for future research.

In each task, subjects in our experiments were told that they
were paired with “another person.” We described their partners
using this neutral, anonymity-preserving language for three rea-
sons: (i) we did not want to create experimenter demand by using
loaded descriptors, such as “fellow politician”; (ii) the existing
literature showing the external validity of behavioral games
draws from games with anonymous pairing and neutral framing;
and (iii) we were not solely interested in politicians’ behavior
toward their peers. (SI Appendix elaborates on these three
points.) For all of these reasons, we felt that maintaining the
anonymity of subjects’ partners would increase our ability to
learn from the study theoretically. In future research, random-
izing the identity of subjects’ partners could provide insight as to
whether reciprocity is cultivated through particular relationships
or attitudes toward a specific class of people.

By constructing an experiment that allows us to measure ob-
servable behavior among office holders and nonoffice holders
and creates a valid counterfactual group for comparison with
office holders, our research presents an empirical contribution
toward a better understanding of the origins of the behavior of
elected officials. More specifically, we view our results as com-
pelling evidence that holding office does indeed change the be-
havioral tendencies of those in elected office, specifically by
increasing their reciprocity. Finding an effect of holding office on
behavior in this research context is intriguing; if holding even a
lower-level legislative office in a weakly institutionalized country
can change an individual’s behavior, the potential behavioral
effects of holding office at higher levels of responsibility and in
stronger political systems may be even greater. Furthermore, al-
though our measure of reciprocity did not allow for repeat in-
teraction or the possibility of sanctions, office holders in our study
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Fig. 2. Discontinuity in reciprocity scores across the electoral victory margin.
Epanechnikov kernel-weighted local mean estimation with 95% confidence
intervals (95% Cls).
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were nonetheless poised and ready to engage in reciprocal ex-
changes. As a policy implication, this paper provides evidence that
behavioral traits can be cultivated (or repressed) in political
leaders. To shape political outcomes, policymakers can address
the institutions, culture, and incentives of office holding in addi-
tion to or perhaps, instead of addressing how leaders are selected.

Materials and Methods

The methods used in this study include four major elements: (i) research design, (ii)
recruitment procedures, (i) experimental protocols, and (iv) subject compre-
hension of instructions [the following information is also available: replication R
code (Dataset S1), replication Stata code (Dataset S2), the dataset for replicating
regression results (Dataset S3), the dataset for replicating covariate balance
(Dataset S4), and discussion of additional analysis and methods (S/ Appendix)].

First, we use an RDD as an assignment mechanism for the treatment of
holding office, allowing us to identify at the electoral margin the treatment
effect of holding office on strategic choices. This design determined our
population of interest—politicians who narrowly won or lost council elec-
tions. The forcing variable in our RDD is margin of victory in the last district
government election, and we recruited candidates in a bandwidth of +£10%.
In SI Appendix, we provide an overview of the literature on RDDs using
elections and argue that the design is appropriate in our case, because (i)
the officials in this study do not have enough information to manipulate
their efforts to obtain a bare majority, and (ii) we have strong evidence that
the election was free and fair (88).

In the typical RDD, the analyst has observational data for cases along the
entire spectrum of the forcing variable and must select a bandwidth around
the cut point within which to conduct the analysis. We did not have the luxury
of using extant data to measure reciprocity; instead, we had to recruit subjects
to a conference center, where we could use an experiment to collect behavioral
data from which we calculated the reciprocity score. This procedure was costly,
so instead of recruiting politicians from across the full spectrum of the forcing
variable, we only recruited politicians within 10% of the electoral cut point.
Thus, we prespecified our bandwidth before data collection began and only
collected outcome data within this bandwidth.

As a result, there are no real bandwidth choices to be made, because (ii) we
only collected data from individuals close to the cutoff, and (ii) we could not
recruit enough individuals to tighten the bandwidth without losing statis-
tical power. The first point is a virtue of our design; by hard coding the
bandwidth into the sampling procedure, we guard against post hoc ma-
nipulation of bandwidth (p hacking for results). The second point is a ne-
cessity of our design; we picked the smallest bandwidth that would allow us
to assemble a sample of politicians large enough for causal inference. Our
subject pool, although larger than any group of political elites ever recruited
for behavioral experiments, is too small to allow for meaningful robustness
checks using smaller bandwidths. However, in S/ Appendix, we show cova-
riate balance between the treatment and control groups across 24 observ-
able covariates, supporting the validity of our bandwidth selection (89).

Second, we designed a recruitment procedure to draw as large and un-
biased a sample as possible from our theoretical population of interest—346
candidates who ran for district council in the 2006 Zambian elections and
won or lost by less than 10%. We sent letters endorsed by the Zambian
Government to every district council asking for assistance in locating can-
didates in this population. We then called the district commissioner or mayor
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of each province, who typically gave us councilors’ telephone numbers di-
rectly. Where we could not reach a district office, we broadcasted an-
nouncements on the radio. These attempts yielded a contact rate of 43%. Of
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losers) participated in the experiment. This high response rate alleviates
concerns that selection into the sample is correlated with our outcome of
interest: reciprocity.

Third, we wrote, translated, tested, and refined our experimental pro-
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that resembles as closely as possible the environment in which our subjects
make their political decisions (conference rooms in urban areas) and set
monetary payments in the games high enough to incentivize thoughtful
decision-making. We tested our experimental protocols with undergraduate
students in the United States and at the University of Zambia and a small
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