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Abstract

We study how friendship shapes students' political opinions in a natural experiment. We use the
indicator whether two students were exogenously assigned to a short-term "integration group",
unrelated to scholar activities and dissolved before the school year, as instrumental variable for
their friendship, to estimate the effect of friendship on pairwise political opinion outcomes in dyadic
regressions. After six months, friendship causes a reduction of differences in opinions by one
quarter of the mean difference. It likely works through a homophily-enforced mechanism, by which
friendship causes politically-similar students to join political associations together, which reinforces
their political similarity. The effect is strong among initially similar pairs, but absent in dissimilar
pairs. Friendship affects opinion gaps by reducing divergence, therefore polarization and
extremism, without forcing individuals' views to converge. Network characteristics also matter to
the friendship effect.
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1 Introduction

The recent rise of populism and political polarization are attracting a burgeoning research area on
the role of social network in the formation of political beliefs. Many authors attribute political
polarization to the rise of social media (e.g., Sunstein, 2009, 2018; Pariser, 2011), by which social
networks’ echo chambers and filter bubble reinforce prejudices among like-minded group members,
while others debate the quantitative importance of such mechanism (e.g., Boxell et al., 2017; Allcott
and Gentzkow, 2017, for the 2016 U.S. presidential election). A key missing input in this heated
debate remains the causal impact of social networks on belief formation.

This paper seeks to provide a set of estimates of such impact that are immune to the concern of
bias due to endogenous network formation, by exploiting a natural experiment at the elite French
Institute of Political Studies, Sciences Po, that quasi-randomly allocates first-year students into
groups at the beginning of their studies.

While recent research has flourished on the question how political opinion and participation,
especially voting, are influenced by leaders and groups (e.g., DellaVigna and Gentzkow, 2010; Gabel
and Scheve, 2007; Carlsson et al., 2015), and by the media (e.g., DellaVigna and Kaplan, 2007;
Gentzkow, 2006; Gentzkow et al., 2011; Kendall et al., 2015; Gerber et al., 2009), in the spirit of the
seminal, descriptive study by Lazarsfeld et al. (1944) on friends’ influence on US voters, this paper
focuses on friendship interactions between individuals in the same group. We investigate how a
friendship link between two individuals may raise or lower the chance that their political opinions
converge or diverge. We explore how friendship affects individual choices of shared activities, and
how it may reinforce or reduce friendship’s effect on opinions.

We consider the network of first-year students at Sciences Po, for its central role in the forma-
tion of most top French politicians since World War II, and for its students’ enthusiasm in politics.!
Compared with other French higher education institutions, Sciences Po students are much more
interested and proactive in political movements (one out of ten first-year students is already regis-
tered with a political party), and have more exposure to politically-oriented events and activities,
organized by either student associations or the Institute. We survey all first-year students in March
2014 with incentive-compatible questions to elicit their social networks (the method proposed by
Leider et al., 2009, 2010), as well as questions on political opinions and views, and specify dyadic
regressions of pairwise differences in opinions on friendship links between pairs.

The major concern in such regressions is the homophily bias, i.e., omitted variable bias due
to endogenous network formation. In presence of homophily (the proclivity to befriend similar

individuals) based on unobserved characteristics,? the OLS estimate will likely bias the effect of

!Sciences Po’s alumni include notably six of the seven French presidents after Charles de Gaulle, namely Emmanuel
Macron, Frangois Hollande, Nicolas Sarkozy, Jacques Chirac, Francois Mitterrand, and Georges Pompidou; and the
majority of Prime Ministers.

2The concept of homophily was first highlighted by seminal studies in sociology since Lazarsfeld and Merton



friendship on opinion differences away from zero.

We address this concern with an instrumental variable for friendship that arises from the ‘inte-
gration week” before the first year starts. During this week, students are assigned by alphabetical
order to separate groups of around 16, to conduct social activities to facilitate students’ socializa-
tion and integration into the new environment. Consequently, common membership in the same
group increases the chance of friendship, estimated at 16 percentage points, while it is arguably
excludable from the formation of political opinions at the moment of our survey six months later.
The same-integration-group dyadic variable can thus serve as instrument for pairwise friendship
in the specification of interest, which estimates the Local Average Treatment Effect (LATE) of
friendship among complier pairs (those who become friends only due to being in the same group).

Our methodology’s use of an exogenous source of variation in network formation is distinctively
novel in the recent empirical and econometric literature on social networks. Traditionally, the en-
dogeneity of network formation received rather limited attention and treatment in studies that rely
mostly on restrictions on the structure of interactions and uses of control variables, including fixed
effects, with an identification underlined by Bramoullé et al.’s (2009) results, such as Bifulco et
al. (2011); Calvé-Armengol et al. (2009); Patacchini and Zenou (2016); DeGiorgi et al. (2010). A
different strand of the literature takes a structural approach that explicitly models the formation of
network based on assumptions on individuals’ interactions and expectations, and derives identifica-
tion conditions from the model, including recent developments such as Mele (2017); Badev (2018);
Goldsmith-Pinkham and Imbens (2013), as reviewed by De Paula (2017) and Graham (2015).3
Different from those approaches, ours relies on a source of variation that draws its exogeneity and
validity from design, not modeling assumptions, and then uses a relatively simple and transparent
econometric technique, namely an IV strategy to identify the LATE.

While our use of an exogenous group assignment echoes the vast literature on peer effects under
randomized assignment (as surveyed by Sacerdote, 2011, 2014; Epple and Romano, 2011), our focus
on friendship links, instead of peer-group relationships, is fundamentally different. We consider that
friendship is chosen by individuals, not assigned by design, thus it naturally is influenced by, and
interacts with, individual characteristics and behaviors, as discovered in the case of Carrell et al.

(2013).% Tt is thus important to understand the effect of friendship beyond that of peer group

(1954), as surveyed by McPherson et al. (2001). Soon highlighted as a barrier to empirical identification by Manski
(1993), it has been further studied in economics by, e.g., Currarini et al. (2009) and Golub and Jackson (2012).

3For a review of the literature on empirical methods in social networks, also see Advani and Malde (2018); Blume
et al. (2011); Bramoullé et al. (2016); Graham and De Paula (2018); Jackson (2011); Jackson et al. (2017); Ioannides
(2013); Topa and Zenou (2015).

4Similar recent work using exogenous group exposure, such as Boisjoly et al. (2006); Burns et al. (2016); Harmon
et al. (forthcoming); Rao (2019); List et al. (2019), explores changes in views and behaviors in response to peer-
group assignments, without the consideration of friendship and network connections. In this literature, peer-effect
studies using instrumental variables, as surveyed in Epple and Romano (2011), are mostly concerned with endogenous
group formation and measurement errors. Notably, Foster (2006) uses a related monadic specification, constructing a
monadic instrument for same-dorm sophomore peers based on freshman dorm assignments, and finds no peer effect.



assignment.’

Our method yields precise and powerful effects of friendship. Connecting two students with a
friendship link reduces their differences in political opinions by half a point (on a scale from 1 to
10) after 6 months. The effect is equivalent to a quarter of the mean difference, and a third of its
standard deviation. It is considerably larger than the OLS estimate, suggesting that complying
pairs, namely those that make friends precisely because of the same integration group, experience
a stronger friendship effect than others. It is also much larger than the peer effect of the tutorial
groups in which students take all their classes, which stresses the importance of discerning friendship
effects from non-friend peers effects using friendship data.’

We further find that the causal friendship effect is strongest among students with similar pre-
Sciences Po political views. The evidence is consistent with what we call the “homophily-enforced
mechanism,” by which homophily along a dimension, such as political views, is complementary to
the friendship effect on that dimension. Accordingly, between a pair of individuals with strong
similarity on a dimension, friendship could make them interact much more on that dimension,
consequently strengthen such similarity. In contrast, friendship might not matter much to that
dimension between initially dissimilar pairs. Empirically, among politically-similar pairs, friendship
strongly induces them to join the same politically-related associations, thereby likely pushes them
to interact more on politics. Those pairs end up with a friendship effect on political opinions that
is 50% larger than the benchmark effect. Yet, among pairs with far-apart pre-Sciences Po opinions,
friendship does not push them towards the same political associations, and consequently does not
produce a significant friendship effect on the subsequent political opinion gap. In short, similarity
breeds friendship, which breeds similarity on the same dimension.”

We also discover a markedly asymmetric pattern of the friendship effect on polarization and
extremism. Friendship contributes to a narrower opinion gap mostly by reducing the incidence
of divergence (when two opinions drift apart), and especially among politically similar students.
In contrast, friendship does not encourage two opinions to converge towards each other. Conse-
quently, friendship lowers polarization and reduces the prevalence of extremist political views, while
maintaining sufficient diversity of opinions.

Friendship effect heterogeneity also manifests by network characteristics, as we find that the ef-

SThere is also an econometric advantage in considering generic social networks, rather than the special case of peer
groups. That is, the generic nature of networks (e.g., based on friendship links) introduces identifying restrictions
that avoid Manski’s (1993) reflection problem in linear-in-means models with peer groups, as mentioned in Jackson
(2008), and formally proven in Bramoullé et al. (2009) (also see Lee and Liu, 2010; Lin, 2010; Liu et al., 2014).

5This point echoes Carrell et al.’s (2013) emphasis on friendship within peer groups, and Leider et al.’s (2009)
finding that, even in a peer group, directed altruism dies out after second-degree friends.

"This mechanism can explain the difference between this paper’s sizable friendship effect and the insignificant peer
effect in the tutorial group, as well as other small, sometimes insignificant peer effects on academic performance occa-
sionally found in the literature (e.g., Angrist and Lang, 2004). When friendship is built and consolidated voluntarily
on a dimension, it matters to the gap in that dimension. In contrast, in a peer effect study, peer groups may or may
not be formed to reinforce interactions on the same dimension as what is measured as outcome, so peer effects are
not guaranteed.



fect is stronger among close friendships and more direct social distance. It extends to second-degree
friends (friends of friends), but is not present between network stars (top quartile in eigenvector
centrality). Taking into account the effect on second-degree friends, the friendship effect on net-
work can explain 20% of the reduction in overall opinion gaps in the cohort. Those findings connect
directly to the recent literature on non-Bayesian learning in social networks.® They further stress
the importance of friendship next to other major determinants of the persistence and change in
beliefs, preferences, and norms.”

The rest of the paper unfolds as follows. Section 2 describes the study’s context. Section
3 details our empirical strategy, the timing and design of our surveys, and discusses the collected
data. Section 4 presents the main friendship effect on opinions and behaviors. Section 5 investigates

the main drivers and mechanisms at work, section 6 shows how the friendship effect varies with

network characteristics, and section 7 concludes.

2 Sciences Po background and organization

This section provides a description of the context of the natural experiment at Sciences Po, including
its role in French politics and the organization of the integration week that we exploit as an
exogenous source of variation in the formation of social networks. It also relates to our sample of
the cohort that enters Sciences Po in 2013. Sciences Po, or the Institute of Political Studies, has
always had a major role in the training of French politicians and high level civil servants, as it was
explicitly conceived to provide a modern training for the French elite since its foundation in 1872
following France’s defeat in the Franco-Prussia War of 1871. Between 12 to 15% of deputies of the
French National Assembly elected in the last decades graduated from Sciences Po (Rouban, 2011),
as well as more than fifteen percent of the mayors of cities above 30,000 inhabitants (Rouban,
2014). Sciences Po alumni are also highly present in the government, as well as at the top of the
French bureaucracy.

While not all Sciences Po students want to become politician or civil servant, politics is much
more important for them than for students from other universities or business schools. One tenth

of the students are member of a political party, a very large proportion compared to their age

®In the typical non-Bayesian model of learning in networks & la DeGroot (1974), effects of connected nodes are
usually modeled as homogenous and linear. The literature on social learning, as reviewed by Goyal (2011), Mobius
and Rosenblat (2014), and Golub and Sadler (2016), includes both Bayesian learning (e.g., Bala and Goyal, 1998,
2001; Acemoglu et al., 2011) and non-Bayesian learning (e.g., DeGroot, 1974; DeMarzo et al., 2003; Golub and
Jackson, 2010, 2012). Recent designed experiments on the sources and mechanisms of information diffusion (e.g.,
Chandrasekhar et al., 2018; Mobius et al., 2015; Grimm and Mengel, forthcoming) have shown an important role of
non-Bayesian learning.

9Previously investigated mechanisms that shape values and norms include notably influence by family (Giuliano,
2007; Bisin and Verdier, 2001, 2000, 2011), exposure to socio-economic contexts (Giuliano and Spilimbergo, 2014)
and peers (Rao, 2019), mass media (see review by DellaVigna and La Ferrara, 2015), and deep-root factors (e.g.,
Alesina et al., 2013, Giuliano and Nunn, 2017).



group. Sciences Po students are very different from the students enrolled in public universities. On
average they are academically stronger, and come from a much wealthier background.

Most of Sciences Po students have not known each other before their first year starts, largely
because they are competitively selected from high schools from all over France (only 5% of the
students coming from abroad).!” As in other education contexts, friendships are quickly formed
within a short span of time, especially through activities that boost exposure and contact among

students. The following three types of activities are the most catalytic for building friendships.

Integration groups (IGs). In the integration week just before the scholar year, the incoming
cohort of undergraduates are formally introduced to Sciences Po, and assigned to IGs of around
16 each based on alphabetical order. Our sample’s integration week takes place in the last week
of August 2013. Students experience a variety of extra-curricular activities, such as games and
guided visits of Paris, separately in those groups, in purpose of creating and solidifying links

' No activity during this week is related to academic or political matters, or

among students.
students’ political opinions. Individual conversations with students reveal that they remember the
integration week primarily for its social activities, including bonding between new friends, and not

for any other content.

Tutorial groups. Throughout the first and second years at Sciences Po, students are divided into
tutorial groups of around 20 each, in which they take all tutorial classes together. The tutorials are
mandatory classes that meet for two hours each week, in a total of three over each semester, each
one supporting a core first-year course at Sciences Po.!? The tutorials involve a lot of collective
work on assignments and presentations, and are thus key to much of students’ social interactions,
and conducive to friendship formation. We will control for tutorial group membership throughout

this study.!® In our sample, students work in tutorial groups starting from September 2013.

10While we do not observe their high school, the incidence of having been friends from before Sciences Po, as reported
in our survey, is extremely rare. In the sample of dyads of students who were assigned to the same integration group
(IGs), namely the treatment group in our empirical design, there are only two pairs that were friends before Sciences
Po, or 0.2% of friendship pairs who were in the same IG, and 0.02% of all friendship pairs.

1While the integration week has been criticized as unrealistic in fostering friendship after just one week, our first
stage results in Table 2 lend credit to its designers as a surprisingly effective factor in friendship formation.

12The first-year compulsory courses include microeconomics, macroeconomics, history, sociology, political science,
and constitutional law (three in each semester). They are taught in large weekly lectures at the same time for all 800
first-year students.

13The assignment into tutorial groups is based on students’ choices of tutorial schedules during a very short opened
window at the beginning of the year, with no information on each group’s instructors, nor other relevant information
except scheduled hours. As most slots run out quickly in matter of minutes, students have little control over their
tutorial group assignment, and it was almost impossible to coordinate on the same group. Thus, in practice, the
tutorial group assignment can be considered as arbitrary as randomized. In this paper, we use the tutorial group
membership as a control variable with a meaningful coefficient, but not as an instrumental variable of friendship,
because common membership in a tutorial group throughout the year also correlates with other continual factors
such as the common instructors’ influences, and invalidates the exclusion restriction.



Student associations. The third type of activities take place within about one hundred student
associations, including notably those with close links to political parties and movements. Many
meet frequently in practices (such as in sports and art associations), events, and social gather-
ings. Association participation is entirely voluntary, and open to all Sciences Po students of any
background. In our sample, associative participation starts in September 2013.

Among many dimensions of heterogeneity that may foster homophily and hinder friendship
formation between students of different backgrounds, one stands out in this context: whether a
student has been admitted through an affirmative-action process called “Convention Education
Prioritaire” (CEP), representing around 20% of each cohort. This admission procedure is reserved
for many high schools in disadvantaged areas in France under an agreement with Sciences Po, by
which their best students can apply and get admitted through dossier and oral evaluation, instead
of the standard, highly competitive written contest. Compared with the rest, CEP students come
from poorer families, lower socio-economic backgrounds, and many may struggle academically, at

least in their first year (Tiberj, 2011).

3 Empirical design, methodology, and measurement

3.1 Empirical strategy

Our empirical design focuses on the dyadic relationship among all pairs of students (7, j), between

a measure of pairwise difference DY;; and a measure of friendship Link;;,
DY;; = g(Link;, Xij, 1i5)-

Undirected friendship Link;; is defined as an indicator of whether 7 or j names the other as friend
in their answers. We focus on the undirected network of friendship and use all symmetric dyadic
variables. DYj; is the absolute difference between ¢ and j of the variable Y, such as political
opinion on a scale from 1 to 10. Xj; and 7;; represent respectively observable dyadic covariates and
the unobservable idiosyncratic residual. Xj; gathers all observable pairwise variables representing
commonness and differences across predetermined dimensions, notably the pre-Sciences Po differ-

ence in political opinions DYig (surveyed from a retrospective question), and others.'®> As will be

14We use the OR network, similar to Leider et al. (2009) and many other papers that survey friendships. The
results remain robust to using the AND network.

15The covariates include common gender, common nationality, common academic program, common admission type
(essentially regular admission versus priority admission through the affirmative action channel), common graduation
with honor from high school, common district (French département) of high school, common professions of parents,
common current residence’s ZIP code, dummies for being both female, for being both French with double nationality,
for both having to pay no tuition, and the difference in tuition fees that proxies for the difference in parents’ income.
We create those dyadic control variables based on the list of predetermined variables that we could collect from
administrative data, and on our assessment of a priori importance of those conditions in the formation of friendship
among Sciences Po students. Unfortunately, there is no better information on the precise household income, as the



shown, this list of observables has very limited explanatory power on friendship.'®

We are generally interested in the average causal effect of friendship on pairwise differences
of opinion, as B, = E[DYj;|Link;; = 1,X;] — E[DYj;|Link;; = 0,Xj;]. A negative (positive) Sr,
means that friendship makes people’s opinions closer (further apart) over the observed period of 6
months from August 2013 to March 2014, and vice versa. Under the assumption that conditional on
observables, friendship is assigned exogenously, a simple OLS regression would provide an unbiased
estimate of 8;. However, this conditional independence assumption is likely violated in presence
of homophily in friendship formation.

The homophily bias occurs when there is a certain unobserved dimension U such that (i)
individuals’ similarity U;; correlates with the formation of friendship links Link;; (homophily),
and (ii) it also influences the outcome DY;; = g(Link;j, Xij, Uij,1i;) (outcome-relevance). When
friendship formation is empirically related to Us; as Us; = f(Linksj, Xij,€45), then the homophily

bias due to the omission of U is g—[g] X 5 }? Z]; Z A7 Tt is larger when U is more important to the outcome,

and when it is more associated with link formation. In our context, the bias likely pushes the OLS
estimate away from zero. This remains a thorny issue in existing estimations of effects of network
links, and one that, to our best knowledge, has not been addressed in the empirical literature using
an exogenous source of variation.'®

Our key methodological innovation consists of treating the homophily bias by instrumenting
Link;; by the indicator IGj; of whether ¢ and j participated in the same integration group (/G)
at the beginning of the year (August 2013). We argue that this instrument satisfies all the LATE

conditions (Imbens and Angrist, 1994).

Instrument validity. First, in section 4.1, we will test the instrument’s relevance, namely ;g =
E[Link;;j|1G;; = 1,Xy5] — E[Link;;|IGij = 0,X;;5] # 0. This first stage condition is satisfied if the
integration week is a strong enough catalyst to form lasting friendships among students.

Second, this instrument’s exogeneity is based on the mechanism of assignment into IGs by
alphabetical order of the family name, arguably independent from individual characteristics that

matter to the formation of links. We will further test the claim of exogeneity in a balance test in

administrative data have a very high rate of missing observations for this question. The inclusion or exclusion of any
dyadic control variable does not make any noticeable qualitative or quantitative difference to our results.

611 addition, we also include TG5;, a dyadic indicator whether two students are members of the same tutorial group
or not. Since membership in a specific tutorial group is essentially arbitrary, a linear regression can estimate the causal
average effect of being in the same tutorial group on the outcome, namely Srq = E[DY;;|T'G:; = 1, Link;;, Xs;] —
E[DY;;|TG;; = 0, Link;;, Xj;] (the partial effect of TG;; on f(-)). It is then possible to compare the different effects
of tutorial group membership Sr¢ and friendship 8 on opinion differences.

'"More precisely, the partial derivatives denote corresponding regression coefficients, controlling for covariates Xi;.
The direction of causality in those regressions does not matter to the homophily bias.

181n the spirit of Altonji et al. (2005), we may gauge the size of this bias due to unobservables by estimating the
bias when the observables Xj; are deliberately omitted, and then argue that the homophily bias due to U is of the
same order of magnitude. However, this method is weak and unreliable in case Xj; only explains a small fraction of
the variation in Link;;.



section 3.4.

Third, the instrument IG;; arguably satisfies the exclusion restriction. The integration week
was exclusively meant to facilitate students’ familiarization and socialization with their new peers
and new environment in Paris, without any academic- or political-related activities. The IGs are
dissolved after that week, and does not relate to any other academic or extra-curricular activities
afterwards.'® Hence, it should have no meaningful channel to affect the formation and adjustment of
individual opinions six months later, which guarantees the exclusion restriction of the instrument.?"

Fourth, it is natural to make the monotonicity assumption that being in the same IG always
(weakly) increases the incidence of friendship formation for any pair of potential friends, such that
fUG;; =1,Xj5,¢ei5) > f(IGs5 = 0,Xj5,€45) V(i, j). 2

Taken together, those four assumptions guarantee a causal LATE interpretation of our estimate
(Imbens and Angrist, 1994). That is, our IV estimate can be interpreted as the average causal
effect of friendship on the “compliers” pairs of students, namely those who would have become
friends thanks to being in the same IG group in the integration week. Since this is a condition
that characterizes a rather strongly-complying group of student pairs (for instance, pairs that only
become friends after weeks or months of acquaintance are not included), we remain cautious in
generalizing our estimates to all possible pairs of Sciences Po students. However, in Imbens’s
(2010) spirit of “better LATE than nothing”, we argue that the correct estimation of the LATE
in our context already lays strong ground for further research on transmission of beliefs among

students.

Analysis of compliers. Since the LATE is defined over the compliers, it is useful to charac-
terize those pairs in order to better understand the potential difference between the IV and OLS
estimates. Appendix A describes the calculation of the sample share of each group, as well as any
distributional statistics within each group. We then compare the difference between treated and
untreated compliers, from which the LATE estimate obtains, and the OLS estimate that likely

draws more from never-takers and always-takers.

19No subsequent academic or extra-curricular activities among Sciences Po students are organized based on alpha-
betical order.

29Kitagawa (2015) shows that the exclusion restriction can be jointly tested with the other LATE assumptions.
In that spirit, we examine the inferred distributions of outcomes in the two subsamples of treated and untreated
compliers, by drawing respectively the distribution of unassigned never-takers with and without unassigned compli-
ers in Appendix Figure Al, and the distribution of assigned always-takers with and without assigned compliers in
Appendix Figure A2 (in each case, the difference between the two plotted distributions is the distribution of corre-
sponding compliers). We verify that the density of compliers in each case is nonnegative, thus the LATE assumptions
cannot be rejected.

21Tts violation would mean the rather improbable event of a “defier” pair that would have become friends had they
not met in the same IG, but would not have become friends because they met early in the same IG. Even without
the monotonicity assumption, de Chaisemartin (2017) shows that, under a much weaker condition, one could still
interpret the IV estimator as the Average Treatment Effect among a subgroup of compliers.



Robustness tests. Two types of identification concerns merit further robustness tests. First,
compliance in the IGs might be imperfect, as students may refuse to follow their assigned group.
We address this issue in a test using an instrument based on the alphabetical distance between
names that approximates the designed IG structure. To construct it, we first rank all last names in
alphabetical order, assign the rank distance AlphRank; to each student ¢, and compute the alpha-
betical rank distance AlphDist;; = |AlphRank; — AlphaRank;|. We then use min(AlphDist;;, 16)
as instrument for friendship L;;. This instrument’s logic is that by initial assignment (and indepen-
dent of students’ choice to comply with this assignment), two names with a shorter alphabetical
distance between them are more likely to fall into the same IG, and then are more likely to become
friends. However, this first stage should disappear beyond 16, the standard size of the IG — thus
the truncation of AlphDist;; at 16.

Second, there is a potential concern that the alphabetical rank of certain family names may be
correlated with confounding characteristics such as ethnic origin.?? To address this concern, we
first run simple “jackknife” tests, in each of which we drop all names starting with a specific letter,
or all students with a specific non-French nationality.

Next, we further strengthen our IV approach by restricting the sample to only pairs of students
whose alphabetical distance is sufficiently close. Intuitively, we consider same-group and different-
group pairs of students within a “bandwidth” of the cutoff between two consecutive groups. Anal-
ogous to the logic of a Regression Discontinuity Design, around the threshold between two groups,
same-group and different-group pairs are almost identical in both observable and unobservable char-
acteristics (Lee and Lemieux, 2010), which reinforces the identification assumption of exogeneity

of IG assignment.?’

Statistical inference. In a dyadic setting, each individual is repeated in her pairs with all other
students, resulting in natural correlations between the residual terms of pairs sharing an individual.
Furthermore, there can naturally occur common shocks within the same group, such as teacher’s
biases, that could drive all group members’ opinions. While those shocks are uncorrelated to our
instrument, and cannot bias our IV estimates, they produce clustered standard errors, and must
be taken care of in order to obtain correct standard errors and confidence intervals.

Throughout the paper, we choose to correct for potential clustered standard errors by a two-

way group clustering strategy. That is, we allow for arbitrary correlations in the idiosyncratic

22For example, the large share of Zhang, Zhao, and other names starting with Z among Chinese, Nguyen among
Vietnamese, and Kim and Park among Koreans, may over-populate certain IGs with same-ethnic students. In
reality, there are almost none of those ethnicities in our sample, and we do not observe this phenomenon of ethnic
clustering. The remaining concern is that French family names starting with “de” might correspond to an aristocratic
background.

23While similar, this is not a proper Regression Discontinuity Design, since the exact cutoff is unknown due to
partial compliance. It is thus not possible to implement standard RDD methods, or choose an optimal bandwidth.
We pick the restriction that AlphDist;; < 24, at 3% of the range of 800.
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component 7;; between any pair of observations that overlap in a group.?* We make sure results

are robust to different types of clustering correction.

3.2 Survey design and data sources

We conduct our major internet-based survey in March 2014 on the cohort of Sciences Po first-year
students who start in September 2013. We offer strong material incentives in the first survey in
the form of a lottery for fifty mini iPads at approximately 300 Euros each (each student has an
average probability of about 9% to win one). We seek a high rate of participation to avoid the
problem of complex biases in network measures due to missing information on network structure
(Chandrasekhar and Lewis, 2011). Eventually, 68.4% (547 out of 800) of the students answer to at
least some question in the survey, and 65.6% (526 out of 800) complete the whole survey. This is
about the same level of participation as the best-participated studies of social networks of students,
such as Leider et al. (2009) or Goeree et al. (2010). It is well above the standard participation rate
of around 20% found in studies using online surveys (Cantoni et al., 2017).2°

In order to incentivize truthful answers, we design the elicitation of friendships as a coordination
game, similarly to Leider et al. (2009). Not only do we ask students to name a list of friends of up
to 10 names, but we also ask how they meet each of them, how much time they spend together,
and in which activities, and how strong do they evaluate their relationships. We announce in the
survey that their answers would be cross-checked with those of the other students, and that if both
answers match, they would gain points , later converted into an additional probability of winning
the iPad. We do not disclose the exact mechanism, in order to avoid that some students engaged
into strategic behavior and try to actively coordinate with other people. The survey is carried out
during a vacation week, which limits the possibility for the students to interact with each other
and to complete the survey together. To further avoid the possibility of collusion on the friendship
questions, we censor the top 5% of the sample by the amount of time spent on the friendship

question, in order to avoid individuals who have spent too much time pondering this question.?®

24Cameron and Miller (2014) discusses Fafchamps and Gubert (2007) method to fully account for all possible
correlations between all dyads that overlap with a group or share an individual. Unfortunately in this case, Cameron
et al. (2011) decomposition of the the sandwich formula for standard errors (used for a fast, economical calculation
of the two-way clustering correction) becomes intractable. The only possible implementation is to undertake the full
calculation of Fafchamps and Gubert’s formula, which requires an excessive amount of computing memory and time,
given our large sample size. Therefore, throughout our paper, we choose to implement a simplified version of this
method, in which we allow for non-zero correlations between any residual terms 7;; and 7,/;; such that either ¢ and
i’ belong to the same group, or j and j’ belong to the same group, or both (thus ignoring the possible same-group
memberships of 7 and j', or of i’ and j. We also have fully implemented Fafchamps and Gubert (2007) formula in a
few benchmark regressions, and found similar and better levels of standard errors and p-value.

25 A second survey conducted in June 2015 on the same cohort is unfortunately much less well-funded, and only
attracts 300 participants. Overall, there are 235 students who have completed in both surveys. The paper makes
most use of the first survey, while the second only serves in robustness checks.

26This is equivalent to dropping individuals who spend more than 81.625 seconds per friend on that question. The
results remain practically the same over a broad range of possibilities of right tail censorship. Right tail censorship
looks necessary, given that at the top of the distribution certain students spend up to half an hour per friend. Results
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We also require that they complete the whole questionnaire in order to be included in the lottery.
The second part of the survey is devoted to questions about political opinion and values. We
ask students’ current political opinion, and that before their arrival at Sciences Po in August 2013.
These questions use a common scale from 1 to 10 (1 being extreme left and 10 extreme right).
The survey also provides information on their political participation, and any participation in
associations at Sciences Po.
We further obtain Sciences Po’s administrative data including student characteristics used as

covariates (see list in section 3.1), and their IG and tutorial groups.

3.3 Data description

We consider the (symmetric) OR network in which two students are linked if at least one nominates
the other. Table 1 Panel A describes the quality of the network survey. About half of the nominated
friends reciprocate, a considerably larger rate than in the literature since Leider et al. (2009). The
probabilities of a well-matched answer in terms of the context of the first meeting between the two
friends, of the amount of time spent every week, of the type of activities mostly spent together, and
of the self-evaluated strength of friendship are respectively 76%, 52%, 46%, and 52%, quite larger
than in Leider et al. (2009). If answers are completely made up and randomized, the probability
of matching on any of those dimensions would be rather low, given that respondents have many
choices for each answer (especially in the question on the context of their first meeting). Taken
together, those statistics imply that the survey answers are indeed very reliable, especially for the
purpose of picking up friendships.

Panel B reports the major statistics on the number of friends and the social network structure.
The average and maximum number of nominated friends per student is 8.8 and 21, respectively,
with a very high variance.?” Moreover, there seems to be some small world properties with a very
small average path length (3.7) and a relatively small diameter (9). The clustering coefficient is
also relatively high, which means that roughly 25 percent of students have friends of friends who
are friends. In terms of network position, the mean eigenvector centrality is relatively low (0.0361).

Panel C shows the descriptive statistics of the friendship dyadic measures. We distinguish
between the full sample (column 1) of all students who have participated and the benchmark sample
(column 2) that corresponds to the benchmark regression (the two samples differ slightly because
of certain missing values). By nature, the share of measured friendship links is relatively small at
1.6%, and that of second and third order indirect links are larger at 9.3% and 38%, respectively.

The dyadic same group variables are of similar magnitudes, at an average of 1.6% for same IG,

are also robust to left tail censorship, although the case for censorship is much less clear, as the fastest answers still
took an acceptable amount of time (more than 10 seconds on average).

2"Even if the maximum number of friends that someone can nominate is 10, a student can have 21 friends since we
use an undirected network approach so that a friend is assigned to a person if either her or her friend has nominated
the other.
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Table 1: DESCRIPTIVE STATISTICS

Panel A: Quality of

the Survey

(1) ) Panel B: “OR” Network statistics
Full Sample Benchmark Sample Mean of degree per individual 8.8625
Number of reported friends 8.234 8.613 Variance of degree per individual 18.4842
(2.522) (1.984) Median of degree per individual 10
Probability of reciprocal friend 0.461 0.479 Maximum of degree per individual 21
(0.499) (0.500) Minimum of degree per individual 0
Correct answer: meeting 0.800 0.815 Diameter of the network 9
(0.400) (0.389) Average path length 3.7008
Correct answer : time spent 0.483 0.497 Overall clustering coefficient 0.241
(0.500) (0.501) Average clustering coefficient 0.271
Correct answer : activity 0.568 0.587 Mean eigenvector centrality 0.0361
(0.496) (0.493) Standard deviation of 0.0200
Correct answer : strength of the relationship 0.532 0.532 eigenvector centrality :
(0-499) (0-500) Notes: Summary statistics are computed on the full
Notes: Summary statistics (1) refer to the full sample, where full sample is defined as the —sample.
set of all pairs for which both members named at least one friend or stated that they have
no friends in Sciences Po. Summary statistics (2) refer to the benchmark sample as detailed
in Table Al.
Panel C: Dyadic Links and Groups
0 @
Variable Full Sample Benchmark Sample
Mean Standard deviation ~ Obs. Mean Standard deviation ~ Obs.
Friendship 0.0160 (0.1240) 147,153  0.0170 (0.1300) 54,615
2nd Order Links 0.0930 (0.2900) 147,153 0.0990 (0.2990) 54,615
3rd Order Links 0.3800 (0.4850) 147,153  0.4020 (0.4900) 54,615
Mere relationship (strength 1) 0.0014 (0.0382) 147,153 0.0017 (0.0421) 54,615
Friendship link (strength 2) 0.0063 (0.0791) 147,153 0.0068 (0.082) 54,615
Close friendship (strength 3) 0.0041 (0.0642) 147,153 0.0045 (0.067) 54,615
Very close friendship (strength 4) 0.0035 (0.0593) 147,153 0.0040 (0.0632) 54,615
Same Integration Group 0.0160 (0.1280) 147,153 0.0180 (0.1330) 54,615
Same Tutorial Group 0.0230 (0.1490) 147,153 0.0230 (0.1500) 54,615

Notes: Summary statistics (1) refer to the full dyadic sample, where full sample is defined as the set of all pairs for which
both members named at least one friend or stated that they have no friends in Sciences Po. Summary statistics (2) refer to the
benchmark dyadic sample as detailed in Table Al.

Panel D: Monadic Dependent Variables

(1)

2

Variable Full Sample Benchmark Sample

Mean Standard deviation Obs. Mean Standard deviation Obs.
Pre-Sciences Po Political Opinion (in 2013) (1-10)  5.108 (1.958) 463 5.148 (1.934) 331
Political Opinion in 2014 (1-10) 5.044 (1.755) 472 5.091 (1.712) 331
Political Opinion in 2014 as recalled in 2015 4.913 (1.650) 287 4.941 (1.642) 331
Political Opinion in 2015 4.853 (1.807) 285  4.818 (1.746) 331
Enrollment in a Political Party in 2014 (yes / no)  0.104 (0.303) 521 0.121 (0.326) 331
Enrollment in a Political Party in 2013 (yes / no)  0.067 (0.249) 519  0.076 (0.265) 331
Enrollment in an Association in 2014 0.597 (0.491) 499 0.642 (0.480) 330

Notes: Summary statistics (1) refer to the full individual sample, where the full sample is made of all the individual observations for which
the variable described is not missing. Summary statistics (2) refer to the benchmark sample, where the benchmark sample is defined as
the individual sample containing all the individuals that are present in our benchmark dyadic sample as detailed in Table Al.
Panel E: Dyadic Dependent Variables
(1)

2)

Variable Full Sample Benchmark Sample

Mean Standard deviation ~ Obs.  Mean Standard deviation ~ Obs.
Difference in Political Opinion in 2014 1.932 (1.467) 105,111 1.926 (1.468) 54,615
Initial difference in Political Opinion (2013) 2.211 (1.631) 101,025 2.200 (1.623) 54,615
Difference in Political Opinion in 2015 2.014 (1.538) 27,027 1.940 (1.496) 15,920
Difference in Political Opinion in 2014 (as recalled in 2015) 1.835 (1.424) 126,756 1.798 (1.412) 15,920
Membership in Some Political Party in 2014 0.815 (0.388) 127,260  0.785 (0.411) 53,628
Membership in Some Political Party in 2013 0.874 (0.332) 126,756  0.858 (0.349) 52,975
Membership in the Same Political Party in 2014 0.827 (0.379) 1,326 0.800 (0.400) 780
Membership in Some Association 0.479 (0.500) 114,960 0.461 (0.498) 47,895
Membership in the Same Association 0.915 (0.279) 52,003  0.903 (0.296) 24,310

Notes: Summary statistics (1) refer to the full dyadic sample, where full sample is defined as the set of all pairs for which both members named at least
one friend or stated that they have no friends in Sciences Po. Summary statistics (2) refer to the benchmark dyadic sample as detailed in Table Al.
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and 2.3% for same tutorial groups. The friendships are partitioned rather evenly across different
levels of friendship strength, especially from 2 (ordinary friends) to 4 (very close friends). We also
observe that there is little difference between the full sample and the benchmark sample.

Panel D lists the descriptive statistics of students’ political opinion and behavior. While political
opinion slightly shifts to center-left over time (i.e., to lower value, as 5.5 represents the center),
participation in political parties has increased substantially. Meanwhile, the variance of political
opinion decreases by 24 percent, as the measured standard deviation of opinions in March 2014 is
only 1.76 on a scale of 1 to 10.%%

Figure 1 shows the distributions of political opinions in March 2014 (orange) and in August
2013 (green). The bimodal distribution in 2013, with two modes at 4 and 7 corresponding to rather
mainstream left-right politics, becomes unimodal in 2014 with strongly dominant center in 5-6.
That fact, and a strong reduction in right to extreme right positions (8-9-10), altogether explains

the net decrease in variance of opinion.

3.4 Exogenous assignment mechanisms and balance test

Our instrumental variable strategy depends fundamentally on the claim that the assignment into
1Gs by alphabetical order of the students’ family names is exogenous. We check that alphabeti-
cally close family names do not carry other information that could stack up students with similar
backgrounds in the same group. First, we show in Table 2 the results of a balance test of exogene-
ity in a linear regression of IG;; on all observable pairwise covariates.”” In comparison with the
mean and standard deviation of the dyadic variable Link;; (respectively 0.017 and 0.13, as shown
in Table 1.B), all coefficients in Table 2 are very small and mostly insignificant. Among the few
significant coefficients, it is natural to find the variable common program, which specifies mostly
dual-degree programs joint with other universities, in which students simultaneously take courses
at both Sciences Po and the other institution, therefore are grouped together since the integration
week. We make sure to control for this covariate throughout the paper.?’ (Removing all students
from double-degree programs leaves all estimates practically unaltered.) Finally, another significant
coefficient is that of the same high school major. As its magnitude is also small, and its sign is

opposite to that predicted by homophily, we interpret it as significant by chance.

28 Appendix Table A1l describes in details all variable definitions, and Appendix Table A2 completes the descriptive
statistics of other variables used in the empirical analysis.

29Gtandard errors are clustered two-way among observations sharing either student i or student j. This clustering
approach is less conservative than the standard two-way clustering by ¢’s and j’s groups carried out throughout the
paper, so we expect to have higher power in detecting observables that significantly correlate with IG.

30This is the standard method to deal with imbalances in experimental samples. See Bruhn and McKenzie (2009)
for a discussion on common practices of balance tests in field experiments.
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Figure 1: DISTRIBUTIONS OF POLITICAL OPINIONS
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| Pre-Sciences Po (Aug 2013)

[ Survey time (Mar 2014)

Notes: Distributions of Individual Political Opinions just before joining Sciences
Po (August 2013) and at the time of survey (March 2014).

Table 2: BALANCE TEST OF INTEGRATION GROUP

Dependent Variable

Same Integration Group

Dependent Variable

Same Integration Group

Same Gender

Both Female

Same Nationality

Both French with Double Nationality
Same Admission Type

Both Priority Admission

Same Département of High School

0.000673
(0.00148)
-0.00194
(0.00135)
0.00622
(0.00449)
-0.00206
(0.00