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Abstract. In a multi-ethnic, multi-cultural society, friendship among
children may be overwhelmingly shaped by ethnicity and cultural her-
itage. We show instead that cognitive skills and personality traits (“elec-
tive affinities”) matter as much as ethnicity. To support this claim a
fundamental issue to be addressed is the potential endogeneity of the
traits: friends might affect who you are, more than who you are de-
termining your friends. We test if there are peer effects for cognitive
skills and personality, and we measure the sizes of these effects, using
an original panel data of classmate networks in multi-ethnic primary
schools (N=396 children in 2nd and 5th grade). We find that friend-
ship networks among children arise not only based on their sex, but
also according to affinity of personality and cognitive skills, as much as
on ethnic background. Peer effects on cognitive skills are very small in
size and statistically significant for the Math grade, while they are not
significant if we consider the KBIT score, a measure of the individuals’
intelligence. A similar result emerges for personality traits: only Ex-
traversion shows evidence of significant peer effect. These findings are
crucial when immigration policies are designed: rather than emphasiz-
ing what makes the individuals in an ethnic group different, as suggested
by the multi-cultural approach, a farsighted policy could try to point to
the elective affinity among individuals.
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Introduction

The integration of immigrants and their descendants in the North Amer-
ican educational system and, more recently, in most European countries is
an issue at the center of a lively debate among scholars and policy mak-
ers. The school environment has always been considered of great interest
because, on the one hand, the social dynamics that develop at school are
considered crucial for understanding those of the society as a whole and,
possibly, to lay the foundations of its cohesion. On the other hand, inves-
tigating the consequences of the ethnic composition of the classes on the
students’ performances poses methodological issues common to the study of
the peer effects in a wider range of social interactions as, for example, the
spread of behaviors like smoking and obesity (Christakis and Fowler (2007),
Christakis and Fowler (2008)).
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Social interactions in classrooms have been largely exploited to give evi-
dence of the homophily principle, i.e. the idea that relations between sim-
ilar people are established at a higher rate than those among dissimilar
people. The race is an individual characteristics frequently investigated in
the network formation at school, most times in isolation from traits like in-
telligence or personality (Hallinan and Smith (1989); Hallinan and Teixeira
(1987); Baerveldt et al. (2004); Feddes, Noack, and Rutland (2009), Cur-
rarini, Jackson, and Pin (2010)), with the idea that the degree of homophily
by race registered in the school networks may be interpreted as proxy of
that prevailing in the society. Or, when longitudinal data are available, the
change in the homophily degree is seen as the test of the Allport contact
theory (Allport (1954)), which predicts that cross-ethnic relationships may
improve positive out-group attitudes among individuals (Baerveldt et al.
(2004) or in that of Feddes, Noack, and Rutland (2009)).
At the same time, the number of immigrant students by class is considered
crucial in the study of academic performances, because of peer effects. Peer
effects include how a student’s innate ability may affects her peers via di-
rect instruction, but also through her influence on the classroom standards.
”Peer effects may follow lines like disability, race, gender, or family income:
a learning disabled child may raw disproportionately on teacher time, racial
or gender tension in the classroom may interfere with the learning, richer
parents may purchase learning resources that get spread over the classroom”
(Hoxby (2000)). When the academic student performances are explained by
the proportion of immigrants in the class, or by the proportion of students by
socio-economic backgrounds, the assumption is that certain groups of stu-
dents, for example the immigrants, impose negative spill-overs, while others,
for example the children of affluent families, have positive effects. But, the
inclusion of the proportion of immigrants, in the peer effects’ measurement
causes the fundamental challenge of its identification (a complete review is
in Sacerdote et al. (2011)). Even if there are several possible sources of
endogeneity when estimating peer effects -on which we will came back later
in the paper- the selection of students with immigration background, or by
socio-economic status, in some schools is surely the most important. Ac-
tually, the class formation is not a random process, because of either the
choices of the parents for the schools (and/or for the neighborhoods of res-
idence) or the rules that the principals (or the teachers’ boards) are used
to adopt or they are asked to follow by the legislation ( e.g. Angrist and
Lang (2004); Hoxby (2000); Ballatore, Fort, and Ichino (2015)). As we will
further specify, in the Italian school system the selection due to the parents’
choices is less important in comparison to what happens in North American,
which is the educational system of first reference of the cited literature. On
the contrary, the role played by schools in the formation of the classrooms is
relevant and it affects their composition in all the aspects before mentioned,
i.e. the sex, the immigration background, the skills and the disabilities of
the students. On top, the reflection problem that ”arises when a researcher
observing the distribution of behavior in a population tries to infer whether
the average behavior in some group influences the behavior of the individu-
als that comprises the group” (Manski (1993)) emerges not only because of
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the decisions taken by parents and schools, but also because homophily rules
the way in which students select into peer groups. Said differently, whether
the similarity between peers is due to causation, selection or a mixture of
both is an open issue regardless the rules governing the formation of the
classrooms in schools (Barnes et al. (2014)).
A different and more recent strand of literature, stemming from the experi-
mental evaluation of the well known Perry Preschool program, highlights the
role played by personality in educational and related outcomes (Borghans
et al. (2008); Almlund et al. (2011). In particular, Heckman and colleagues
are able to show that individuals who received the preschool intervention had
higher levels of educational attainment, employment and marriage and lower
levels of crime as adults than individuals who did not receive the intervention
(Heckman, Pinto, and Savelyev (2013)). In detail, they find evidence that
although Perry program did not produce long run gains in IQ, it did create
persistent improvements in personality skills. Furthermore, the investiga-
tion on the role played by personality factors on academic outcomes widely
recognises the positive association of the latter with the Conscientiousness
trait, which is one of the Five-Factor Model of personality (Poropat (2009),
Poropat (2014)). Personality traits are shown to be relevant in academic
outcomes also when long-term goals are considered. The grit construct,
proposed by Duckworth and colleagues (Duckworth and Seligman (2005),
Duckworth et al. (2007)), even though highly correlated with Conscientious-
ness, adds to this trait ”the perseverance and a combination of self-control
and passion that allows individuals to entails working strenuously toward
challenges, maintaining effort and interest over years despite failure, adver-
sity, and plateaus in progress”(Duckworth et al. (2007), page 1088).
The present study uses longitudinal observations on 396 children of a sample
of multi-ethnic classes in primary school in Italy to investigate the relative
importance of the sex, the immigration background, the personality traits
and the cognitive skills in predicting relationship among classmates, mea-
suring the peer effects on the possible endogenous traits, i.e. cognitive skills
and personality traits. To this aim, we have gathered data of three net-
works, i.e. the best-friend, play and help, among the children of our sample,
together with a complete profile of the samples individual characteristics,
i.e. personality, cognitive skills, sex, ethnic origin and family background.
The analysis is articulated in the following steps. First, we investigate the
motivation behind each kind of relationship, by calculating simple indices
summarizing basic characteristics of each network, and of the relation be-
tween them. Second, we develop a simple theoretical matching model to
study the formation of a relationship among classmates. Third, we use the
regression analysis of the panel data set to identify the factors determining
whether a link exists, by means of a logit model with fixed effects at the
dyadic level. Fourth, to give evidence of the causal nature of the relationship
estimated, we test if the similarity of the factors explaining whether a link
exists are the same for which the distance explains its dissolution. Fifth,
we estimate a linear regression model with children fixed effect, i.e. à la
Manski linear-in-means equation of peer effect, to quantify how much the
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characteristics of the peers affect that of a child.

Method

Participants. Between September 2011 and January 2015 we conducted a
two-wave survey in 21 classes in 7 elementary schools near Florence -Italy-
to gather demographic information (sex, ethnic background), personality
scores as well as childrens cognitive skills and their networks of friends in
the class. At the time of the first wave, children were in the second year of
the elementary school, while during the second wave they were in their fifth
year of elementary school. In the Italian system, elementary school lasts five
years and the middle school, which is the next educational level, involves
new teachers, new classes and new classmates, so children of the same ele-
mentary school class are usually enrolled in different middle schools, located
in different buildings. Thus, the second wave was realized in the last year
in which the children, who took part to the first wave, were still together in
the same class. In the first wave 453 children took part to the survey, while
in the second wave the participants were 521 (68 children have joined and
57 have left the survey), so we have a balanced panel of 396 children. The
schools participating in the whole project were chosen at the time of the
first wave by the Regional Education Board. A tight consent procedure for
the conduct of the research in the schools was signed at the outset. Classes
were involved if the school principal and school teachers board agreed with
the procedure, and only children whose parents had given their consent in
each wave took part in the study. The average rate of participation was 94
percent of the children enrolled in the selected classes for the first wave and
89 percent for the second wave. Approximately one month before the day of
the session, either of the first or of the second wave, we had meetings with
the teachers of each class to present in detail the protocol of the session.
Even if the protocol adopted in 2011 and 2015 was the same, the meetings
before the sessions of the second wave were due to the fact that some of
the teachers of the classes involved have changed meanwhile. Teachers were
then asked to fill in on paper the 65-item BFQ for each student during the
month before both the sessions in 2011 and 2015 (see Supplemental Mate-
rial -SM henceforth- for the 65-item Big Five questionnaire administered to
the teachers). The 65-item questionnaire was the Big Five Questionnaire
Children version (BFQ-C), which is not a simple adaptation of the adult
BFQ but a specific instrument developed for analysis of personality in late
childhood and validated in Italian (Barbaranelli et al. (2003))1. Each class
had on average 23.5 children (min. 19 and max. 26) in wave 1, 24.1 children
(min. 19 and max 26) in wave 2, and 2 teachers in charges in both waves.
Thus, each teacher had to fill approximately 12 questionnaires in the month
preceding the session of both waves. In both waves, the teachers were also

1According to the validation article, higher correlations for each personality trait are
found among the answers given by adults, and in particular mothers and teachers, while
the correlations between self-reports and teacher reports are less than 10 percent, except
for Mental Openness (Barbaranelli et al. (2003)). Given this evidence, we consider the
answers from the teachers to be the more reliable, and we will only use the children’s
answers for the purpose of checking the robustness of the results.
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asked to extract from their school records the most recent grades assigned
to each child.

Sessions. To collect the data, two researchers spent an entire school day
in each class, i.e. from 8.30 a.m. to 4 p.m., and the session was organized
to comply with the lunch break (nearly an hour) and the two breaks sched-
uled by the schools (half an hour each). In total, each child spent with the
researchers approximately two hours: the first, to fill out the questionnaire
in the classroom together with all the classmates; the second hour, required
for the remaining tasks, was spent in groups of maximum six children each
in a separate classroom. At the beginning of each session of both waves, the
same questionnaire was administered in the classroom with paper and pen-
cil to gather demographic information about the childrens families and their
social relations in the class (see SM for the translated full text of the ques-
tionnaire). In the second part of the questionnaire, children were asked to
choose peers in the class whom they considered their best friends (Bukowski
and Hoza (1989)). They were also asked to identify the peers with whom
they usually played and those they usually asked for help during class hours.
As said, the children took approximately an hour to answer the 18 questions;
they were under the supervision of one researcher and one of their teachers.
After filling in the questionnaire, the children were divided into groups of
six and each group was taken to a different room in turns. The children
in each group were assigned to a portable computer on which we admin-
istered both the visual matrices task included in the brief intelligence test
developed by Kaufman and the 65-item Big Five questionnaire(a simplified
30-item Big five questionnaire was administered during the first wave). The
KBIT assesses ability to solve new problems by perceiving relationships and
completing analogies using pictures and abstract designs rather than words;
it can thus assess non-verbal ability even when language skills are limited.
The experimenter gave each subject the instructions for the test and an ex-
ample before beginning, and the Z-tree software was programmed to follow
the times and sequences provided in the KBIT manual (Kaufman and Kauf-
man (1990)). When the six subjects had finished these two tasks, for which
they needed around 40 minutes, they played also an ultimatum game and,
in the second wave, a stickers game 2. When the children had finished all
the tasks, they were taken back to their classroom and another group of six
started the procedure. Overall, each group of six children spent one hour
with the researchers.

Sample. Our sample contains children aged 7.46 on average, in the first
wave, and children aged 10.38 on average, in the second wave; 48 percent of
them are girls in both waves. 27 percent of those enrolled in the schools in
the survey were children with an immigrant background, in the first wave,
while in the second wave they were close to 30 per cent (see Rapallini and

2These games are not described here in detail because the behavior of the children
when playing them was not studied specifically to investigate the formation of networks
but is part of a more general research project.
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Rustichini (2016) for the definition of immigrant student we have adopted).
This percentage includes the children of mixed couples and we do not distin-
guish among first- and second-generation immigrants (seeTable1). Children
with an immigration background are not all enrolled in a small number of
classes or schools but they are quite well represented in 19 of the 21 classes
involved. Only two classes consist exclusively of Italian children. Even if
the nationalities of the children participating in our survey are those most
numerous in Italy, notably Chinese, Moroccan and from Eastern Europe
countries (Italian National Institute of Statistics, 2011), in the analysis we
classify students into majority (Italian) and minority (non-Italian) groups,
since there are not enough representatives of each nationality to consider
the nationalities separately.
Correlations among the sex and the ethnicity of the children with their cog-
nitive skills and personality are shown in Table 3 and Table 2).

Measures. From the questionnaire, for each network and for each child we
computed two variables: (i) a nomination sent, namely a binary variable
equal to 1 if child (or node) i chose classmate j in one of the fields investi-
gated (friendship, play or help), 0 otherwise. Notice that child j does not
need to indicate i as a best friend, i.e. the binary variable Yijrepresenting
the nomination sent from i to j is such that Yij 6= Yji may occur. (ii) A
cross-nomination, a binary variable equal to 1 if the childs reported relation-
ships were reciprocated, and 0 otherwise. In this case, the binary variable
representing the cross-nomination satisfies Yij = Yji. The natural interpre-
tation that we adopt of a nomination sent is that node i regards node j as
one of his/her best friends, i likes j for playing and i values help from j as
useful or interesting. The number of nominations and cross-nominations by
sex and ethnic group, as well as the differences between the two waves are
shown in Table 4).

Results

From the descriptive analysis of the networks, two main results emerge.
The first is that the best friends and play networks are clearly the most
relevant in measuring social cohesion, as both are widely spread and recip-
rocated (see the frequency index and the index of reciprocity in both waves
as shown in Table 5), and the similarity among the two network is increased
between the two waves (see in Table 5 the coincidence index of the best
friends and play network in wave 1 and wave 2). Second, when answering
who they ask for help, children seem to look for a classmate with higher
grades, or higher IQ, who is not necessarily a friend. The asymmetry index
is larger for the help network in comparison with the other two networks,
and in the case of help discordant responses are very common and coinci-
dences with children nominated as best friend or for play are quite rare. As
5 shows the coincidence of the best friends and help networks is almost 29
percent, and the same is for the play network, being the coincidence index
of the best friends and play networks 60 percent.
In terms of the characteristics predicting friendship ( Equation 13 in SM is
the model estimated), we find that the probability of a friendship increases
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of the 22 per cent if children are of the same sex (see Table 6). Compar-
ing the role played by ethnic group, personality traits and cognitive skills,
we find that the probability of a friendship increases of 4.7 percent if both
children of a dyad are belonging to the majority group, being the reference
the links between minority children and those between children belonging
to different groups. The probability of a friendship increases of 4.4 percent
if both children have an Extraversion score over the median of the class,
the reference being the links between children lower than the median of the
class, or different in this trait. The probability of a friendship increases
of 3.3 percent if both children have the Kbit score over the median of the
class, the reference being the links between children below the median, or
different, in cognitive skills. If the cognitive skills are measured with the
math grade, we find that the relative weight of the child’s characteristics
predicting friendship is such as the math grade follows the sex (+5.4 per-
cent), while the Extraversion score (+4.3 percent) and the child’s ethnic
group (+3.9 percent) both come after (see Table 6, column 2). This ranking
is still valid when the Conscientiousness trait is added to the estimation (see
see Table 6, column 3).
This relative importance of the different characteristics - sex, ethnicity, per-
sonality and cognitive skills- in predicting friendships is confirmed by the
sizes of the coefficients of the logit models (see Table 9 of the SM).
In the play network, the Extraversion score is the individual trait the most
relevant in predicting a relationship, after sex of the child, and before ei-
ther the ethnic group or the cognitive skills. This is quite similar to what
we verify for the help network, being in this case the ethnic group the less
relevant (see Tables 10 and 11 of the SM).
The probability of a link is affected also by the characteristics of the other
members of the group (see Equation 6 in the SM), and rather by the average
difference in the class for each characteristics. In our sample, the probabil-
ity of a friendship between male (female) children decreases of 24.3 percent
if in the class the boys (girls) are in a smaller proportion; the proportion
of children with high (low) score in Agreeableness in the class reduces the
probability of a friendship of approximatively of 13-14 percent for children
with low (high) scores. Less relevant for the sorting mechanism is the com-
position in terms of ethnicity group and math grade (around 6 percent),
while the relative presence of children with the high/low Kbit score is not
at all significant (Table 6).
Our control variables are focused on those activities that children perform
out of the school and that may affect the probability of a relationship among
them. In particular, Table 6 shows the coefficients of the variable that
records if both children in a dyad are practising some sport3. The pos-
sible role of both parents and teachers in promoting - during class hours
or out of school- some links among others asks for clarifications. First, in
the Italian school system the grades reached during the elementary school

3Robustness checks have been performed taking into account other possible activities
performed out of school by children, as for example the attendance to birthday parties or
the friendships among parents of the classmates. These different controls do not alter our
main results. Estimates available upon request.
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years are not taken into account in the subsequent stages of the academic
career, which is never conditioned by selective admission criteria, if not for
few specialisations at the university level. Furthermore, elementary schools
are largely public, uniformly financed by the Italian budget, and thus not
highly differentiated in terms of quality. For both these reasons, we may
exclude either that the majority of the parents chose an elementary school
different from that of the neighborhood, or that they apply pressure to their
children for having those with higher grades in the class as their friends.
Second, in the Italian system the class is a group of students that does not
change its composition during class hours, not even in the form of ability
groups, thus we may be confident that the links that we have verified are
all equally potentially probable. Third, in our research design we do not
have observational information that may help us exclude that in some of
the classes some of the teachers try to promote some connections among
children. Nonetheless, we can be confident that this attitude is not part
of their activities with the children because they never mentioned this as a
common goal during the meeting that we had during the project. If some
teachers in a few classes have this attitude, we are able to control this sort
of unobserved heterogeneity by introducing class fixed effects in the sorting
model.4

The features explaining the dissolution of a friendship between wave 1 and
wave 2 confirm the relevance of the sex and the personality of the children.
We find that the probability of the dissolution of a friendship increases by
almost 28 percent if children are of different sex, and being different in the
Extraversion trait reduces the probability to still friends in the two waves
of about 17 percent (see Table 12 if the SM ).
Finally, we measure how much children can influence each others in their
cognitive and non cognitive skills (see Equation 14 in the SM). Being best
friends with a group of peers for whom the Extraversion score is in average
increased by one point between wave 1 and wave 2, results in an increase of
the Extraversion score of each child of about 0.15 (similar results worths if
they play together, see table 13 SM). As illustrated in Figure 1, a change
from -25 to +25 in the Extraversion of peers is associated with a change from
-3.5 to +3.5 in the Extraversion of the child (7/50=0.14, the coefficient of
our regression). The effect is null for the Agreeableness trait, and for both
the Extraversion and Agreeableness traits if one looks at the help network
(see Table 15 of the SM). As far as the cognitive skills are concerned, the
math grade increases of 0.27 point if the best friends of the child have in-
creased they average grade of one point between the two waves, and 0.21
point if the play together (see Table 14 of the SM). In terms of IQ the effect
is not statistically significant both the best friend network and the help, and
it is negative for the play network (see Tables 14 and 16 of the SM). As
illustrated in Figure ??, a change of -50 to +50 in the Kbit score of peers
is associated with a change from approximately -0.55 to +0.55 in the Kbit
score of the child (2.2/50=0.022 is the coefficient of the estimation).

4Estimates available upon request.
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Discussion and conclusions

In this paper we have estimated the relative importance of ethnicity and
individual characteristics, such as personality traits and cognitive skills, in
determining social connections among children of a sample of multi-ethnic
primary schools in Italy. Children were surveyed in their 2nd and 5th grade
and data include three different networks, i.e. best-friend, help and play.
Longitudinal data allows us to measure the effect of the peers on the poten-
tially endogenous traits, i.e. personality and cognitive skills.
From this study emerges that the best-friends network is the relative bigger
in size, in comparison with the play and help networks, and it is the more
frequent. Data show a similarity between the links for best friends and for
play: the two networks are frequently coincident and reciprocated. This is
probably because of their common motivation: it is easier to coordinate on
a common activity if children have similar interests, tastes and inclinations.
The motivation behind the help network is different, but clear: children
look for help from the most capable who is willing to help. In this case, dis-
cordant responses are very common, and the coincidence with nominations
as best friend and for play are rare. Due to this outcome, our subsequent
analysis has been focused on the best-friends network, which provides the
clearest insight into the development of social cohesion independently from
the specificities of the school activities.
When we compare the predicting powers of characteristics such as ethnicity,
cognitive skills and personality in shaping friendships, we find them to be
very similar. In detail, we confirm the well-known result that during child-
hood and approaching adolescence boys prefer to link with boys and girls
with girls, but we can also compare the strength of this motivation with
ethnicity, and we find that sex is stronger. Our results are robust to several
different checks and they have been verified not only in wave 1, when chil-
dren were 7 years-old, but also in wave 2, when children were 10 years-old
and they approach adolescence. At first glance, the latter evidence could
appear different from the existing literature on homophily, claiming that
the division stemming from ethnicity is likely to become stronger when chil-
dren approach adolescence ( e.g. Hallinan and Teixeira (1987), Hallinan and
Smith (1989), Baerveldt et al. (2004)). But the comparison with the existing
literature is not easily feasible because until now the predictive power of the
ethnic group in the sorting process has been verified in isolation, i.e. in few
cases considering the sex of the individuals and never taking into account
their personality or their cognitive skills (as reviewed in Rapallini and Rus-
tichini (2016)). The evidence emerging from our analysis can be explained
thinking that having experienced cross-ethnic friendships during the first
childhood has a positive effect later in adolescence. But this effect may be
due to different underlying mechanisms: first, one may think that elective
affinities matter not only for children, but also for teens. Second, it may be
the case of friendships born during the first years of the elementary school,
when the ethnic divide is present but less strong (Aboud, Mendelson, and
Purdy (2003); Castelli, De Amicis, and Sherman (2007)), and that might
end up with the conclusion of this study cycle. Third, our result may be due
to the functioning of the Allport (1954) contact theory which predicts that
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cross-ethnic relationships may improve positive out-group attitudes among
individuals. Among these explanations, the first two seem to be more likely
supported by our analysis. Actually, we have not tested if having expe-
rienced cross-ethnic friendships during childhood may improve out-group
attitudes among individuals later in life broadly speaking and including -
for example- new acquaintances, as suggested by the contact theory. On the
contrary, it could be that our result is due to the fact that elective affinities
matter, as much as ethnicity, in groups of children and teens who have been
in relationships for several years, but not having any information on the fu-
ture we can’t say if these relationships will continue later in life. Or, it may
be that elective affinities matter as much as ethnicity, even for the teens and
the young adults, and also with their new acquaintances. In conclusion, our
analysis gives evidence that ethnicity matter as much as elective affinities in
the sorting process of friends not only in childhood, but also when students
approach adolescence, with the necessary caveat that our data does not al-
lows either to state if this sorting mechanism is true also when teenagers
meet for the first time, or to say how long will endure the relationships we
have verified.
Looking deeper in what we have called elective affinities, our results are
coherent with both the personality theory, that claims being Extraversion
(attitude to being active, being forthcoming and desiring social relation-
ships), Agreeableness (being friendly, warm and sensitive towards others)
and Mental Openness (being imaginative, creative, curious and unconven-
tional) the traits that naturally predict the formation of a friendship, and
with the existing empirical literature on the friends’ personality during ado-
lescence and late adolescence (Selfhout, Branje, and Meeus (2007), Selfhout
et al. (2010)). Indeed some caveats are necessary: first, the result concern-
ing the Extraversion trait may be biased by the so-called network bias, due
to the fact that extravert children are more likely to become friends with
any given other Feiler and Kleinbaum (2015). Second, we have excluded
Mental Openness from the estimation because it partly reflects the individ-
ual cognitive skills, already included with both a measure of the intelligence
and of the academic achievement. Third, even if Conscientiousness is also
highly correlated with the academic achievements, we have decided to in-
clude this trait in our estimation. In fact, in the literature mentioned in the
Introduction, Conscientiousness is interpreted as complementary to both the
intelligence and to the curiosity traits, rather than as an alternative mea-
sure. Accordingly, we have included in our model one by one the Kbit score
and the math grade, and then we have estimated a specification with both
the math grade and the Conscientiousness trait. The latter specification
allow us to show that these traits do not loose their statistical significance
in predicting the process of the sorting of friends even when they are both
included in the model.
The check of the robustness of our main finding shows small and signifi-
cant peer effects on the Extraversion trait and on the math grades, and not
statistically significant for the KBIT score. These results given, we can be
confident that individual traits determine who are the friends of the children,
more than how friends affect the traits of the children. Moreover, if the peer
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effect on the math grade here measured is coherent with those reviewed by
Sacerdote et al. (2011), the result on the KBIT seems of particular interest
if interpreted together with that of the personality. In fact, we show that
the math grade, the KBIT score and the Conscientiousness trait predict the
children relationships, while a small peer effect emerges for the grades in
math, and non significant peer effects are verified for the latter two traits.
From one side, being our sample taken by primary schools, and thus related
with the first level of education, the grades in math are more likely explained
by the attitude to be self-disciplined, goal oriented and systematic, i.e. the
Conscientiousness trait, than by a strict trait of intelligence. In this sense,
the role played by the Conscientiousness trait and the grade in math in the
sorting process can overlap. On the other hand, even if children choose their
friends according to the two relevant traits in terms of academic and related
outcomes, i.e. the intelligence and the Conscientiousness trait, neither of
these traits are significantly affected by the peers.
To conclude, children in our sample are raised in an environment that is
multi-ethnic in proportions now common in several countries of Western
Europe (as illustrated in detail Rapallini and Rustichini (2016)). Thus,
this study can provide insights into wider social dynamics even though it is
not designed to discuss a specific immigration policy adopted in a country.
Assessing which individual characteristics are more relevant in establishing
social relationships is crucial for well-informed design of immigration poli-
cies. On the one hand, our results suggest that emphasis on ethnicity, typical
of the multicultural approach, may be misguided because individual char-
acteristics seem to matter at least as much as ethnicity in establishing links
among individuals. On the other hand, if different ethnic groups, for reasons
due to nature or nurture or a combination of the two, are also systematically
different in the distribution of these individual characteristics, then multi-
ethnicity might provide a lasting cause for reduced social cohesion, because
it would not be simply motivated by easily-erased prejudice.
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Table 1. Summary statistics of the panel sample

Wave 1 Wave 2
Variable Mean Std. Dev. Mean Std. Dev.

Age of the child 7.46 0.36 10.38 0.32
Male child 0.52 0.50 0.52 0.50
Majority (Italian) 0.77 0.42 0.74 0.44
Chinese 0.05 0.22 0.05 0.21
Moroccan 0.02 0.15 0.03 0.16
Albanian 0.04 0.20 0.04 0.20
Romanian 0.01 0.11 0.02 0.12
Peruvian 0.00 0.04 0.00 0.04
Filipino 0.02 0.13 0.02 0.13
Other countries 0.02 0.13 0.02 0.15
Mixed couples 0.07 0.25 0.09 0.28
Number of children 396 396

Table 2. Personality traits -teachers reports-

Wave 1
Variable Mean Std. Dev. Min Max Corr. male Corr. majority

Agreeableness 43.98 9.04 17 65 -0.22* 0.05*
Extraversion 42.72 10.10 9 64 -0.00 0.13*
Neuroticism 29.49 10.62 11 64 0.13* 0.13*
Conscientiousness 42.34 11.57 11 65 -0.23* 0.03*
Mental Openness 39.75 11.51 14 65 -0.00* 0.13*

Wave 2
Agreeableness 45.88 8.73 16 63 -0.33* 0.02
Extraversion 45.31 8.37 15 64 -0.03* 0.11*
Neuroticism 31.57 10.48 13 61 0.17* 0.05*
Conscientiousness 43.88 11.58 14 65 -0.37* 0.03*
Mental Openness 44.18 11.15 17 65 -0.05* 0.07*

* Significant at 0.05 or better
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Table 3. Cognitive skills

Wave 1
Variable Mean Std. Dev. Min Max Corr. male Corr. majority

Math grade 7.89 1.18 5 10 -0.01 0.07*
KBIT score 94.00 15.74 40 146 0.02 -0.04*

Wave 2
Math grade 7.89 1.20 5 10 -0.04* 0.03*
KBIT score 96.03 14.97 40 135 0.00 0.04*

* Significant at 0.05 or better
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Table 4. Nominations sent and cross-nominations for each
network

Wave 1
Variable Mean Std. Dev. Min Max Corr. male Corr. majority

Nominations sent best friend 4.00 1.34 0 7 -0.07 * 0.09*
Nominations sent play 3.23 1.52 0 5 -0.03 * 0.02*
Nominations help 1.12 1.29 0 5 -0.09 * -0.09*
Cross-nominations friend 2.47 1.43 0 5 -0.01 0.16*
Cross-nominations play 1.80 1.31 0 5 -0.04 * 0.14*
Cross-nominations help 0.33 0.61 0 4 -0.15 * 0.00

Wave 2
Nominations sent best friend 3.88 1.26 0 5 0.16 * 0.03 *
Nominations sent play 3.56 1.41 0 5 0.08 * 0.09 *
Nominations help 2.13 1.38 0 5 -0.06 * 0.00
Cross-nominations friend 2.29 1.44 0 5 0.17 * 0.13 *
Cross-nominations play 2.18 1.36 0 5 0.09 * 0.19 *
Cross-nominations help 0.96 1.01 0 5 -0.19 * 0.13 *

* Significant at 0.05 or better
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Table 5. Statistical Indices of the networks (mean)

Wave 1 Wave 2
Reciprocity Index

Best Friend 0.62 0.59
Help 0.09 0.25
Play 0.45 0.57

Frequency Index
Best Friend 0.17 0.16
Help 0.05 0.09
Play 0.14 0.14

Asymmetry Index of the Best Friend network
Best friend (higher grade in Math) 0.71 0.68
Help (higher grade in Math) 0.80 0.75
Play (higher grade in Math) 0.66 0.67

Asymmetry Index of the Best Friend network
Best friend (higher Kbit score) 0.54 0.56
Help (higher Kbit score) 0.54 0.59
Play (higher Kbit score) 0.54 0.55

Coincidence Index
Best Friend-Help 0.13 0.29
Play and Help 0.14 0.29
Best Friend and Play 0.45 0.60

Relative Size Index
Best Friend (over Best Friend+Help) 0.89 0.60
Help (over Best Friend+Help) 0.24 0.84
Play (over Play+Help) 0.85 0.46
Help (over Play+Help) 0.29 0.49
Best Friend (over Best Friend+Play) 0.80 0.84
Play (over Best Friend+Play) 0.65 0.77
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Table 6. Cross-nominations for Best Friends

Dependent variable: cross-nominations. Linear probability models. Cognitive

skills measured by Kbit score in model (1) and the Math grade in model (2). (a) Dummy

variable. When referred to the dyad and scores, the dummy variable is equal to 1 if both

children are over the median of the class in the personality score, Kbit or Math grade.(b)

Ratio between the number of children with the same characteristics of the student and

the students in the class. (c) Teachers’ reports are used for personality scores

(1) (2) (3)

Dyad’s characteristics

Sex (a) 0.223*** (0.010) 0.225*** (0.010) 0.225*** (0.012)

Ethnic group(a) 0.047*** (0.011) 0.039*** (0.012) 0.027* (0.066)

Extraversion (a)(c) 0.044*** (0.011) 0.043*** (0.011) 0.034** (0.011)

Agreeableness (a)(c) 0.028** (0.011) 0.024** (0.011) 0.012 (0.013)

Neuroticism (a)(c) -0.022** (0.010) -0.025*** (0.009) -0.021 (0.011)

Kbit (a) 0.033*** (0.010)

Math (a) 0.054*** (0.012) 0.044** (0.014)

Conscientiousness (a)(c) 0.047** (0.014)

Sport (a) 0.021** (0.009) 0.018* (0.009) 0.028** (0.001)

Characteristics of the children in the class

Sex (b) -0.243*** (0.053) -0.242*** (0.056) -0.21** (0.066)

Ethnic group (b) -0.066*** (0.023) -0.060*** (0.023) -0.052 (0.025)

Extraversion (b)(c) 0.028 (0.064) 0.023 (0.065) 0.027 (0.080)

Agreeableness (b)(c) -0.140* (0.073) -0.135* (0.072) -0.110 (0.106)

Neuroticism (b)(c) 0.088 (0.072) 0.098 (0.071) 0.134 (0.095)

Kbit -0.068 (0.113)

Math (b) -0.057** (0.027) -0.061* (0.030)

Conscientiousness (a)(c) 0.006** (0.380)

Sport (b) 0.040** (0.017) 0.046*** (0.016) 0.044* (0.020)

Constant 0.115 (0.072) 0.097* (0.057) 0.05 (0.084)

R2 0.13 0.13 0.13
N 6,612 6,885 4843
Dyad fixed effects Yes Yes Yes
S.E. clustered (child and class) Yes Yes Yes

* p < 0.1; ** p < 0.05; *** p < 0.01
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Table 7. Peer effect of the best friends’ networks -
Personality traits-

Dependent variable: Child’s personality score in wave 2. Teachers’ reports

for personality scores (a) Dummy variable (b) Proportion of friends with the same score

-over or lower the median of the class- or characteristic over the total number of friends

in wave 1 and in wave 2.

(Extraversion) (Agreeableness)

Peers’ score 0.147*** (0.053) 0.001 (0.056)

Age of the child -3.301 (2.517) 1.237 (2.951)

Male child (a) 3.269 (4.877) 2.119 (12.936)

Majority group (a) -0.942 (2.340) -4.798 (2.971)

Practice of a sport (a) -0.935 (1.184) -0.509 (1.267)

Age of the peers (b) -0.341 (0.332) 0.522 (0.340)

Male peers (b) 1.991 (1.987) 0.752 (2.223)

Peers from the majority group (b) 0.319 (0.287) 0.027 (0.240)

Peers doing sport (b) -3.539** (1.724) -4.330*** (1.557)

Year panel -12.673* (7.452) 3.581 (8.718)

Constant 77.780*** (26.342) 33.787 (31.889)

R2 0.11 0.07
N 744 736
Children fixed effects Yes Yes
S.E. clustered (for child and class) Yes Yes

* p < 0.1; ** p < 0.05; *** p < 0.01
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Table 8. Peer effect of the best friends’ networks -Cognitive
skills-

Dependent variable: Child’s cognitive skills in wave 2. (a)Dummy variable

(b)Proportion of friends with the same score -over or lower the median of the class- or

characteristic over the total number of friends in wave 1 and in wave 2.

(Kbit score) (Math grade)

Peers’ score 0.022 (0.042) 0.267*** (0.048)

Age of the child 3.991 (3.430) 0.111 (0.117)

Male child (a) 10.547*** (3.016) -0.196 (0.150)

Majority group (a) 2.284 (2.784) 0.020 (0.115)

Practice of a sport (a) -0.992 (1.999) 0.151* (0.089)

Age of the peers (b) 0.066 (0.576) -0.195*** (0.039)

Male peers (b) 2.538 (3.442) 0.133 (0.150)

Peers from the majority group (b) -1.003** (0.436) -0.004 (0.022)

Peers doing sport (b) 1.112 (2.516) 0.018 (0.119)

Year panel 9.758 (10.098) -0.197 (10.098)

Constant 45.494 (35.650) 6.535*** (1.236)

R2 0.02 0.05
N 764 767
Children fixed effects Yes Yes
S.E. clustered (child and class) Yes Yes

* p < 0.1; ** p < 0.05; *** p < 0.01
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Figure 1. Peer effect of the best friends’ networks -
Extraversion score
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Figure 2. Peer effect of the best friends’ networks -KBIT score

Supplemental material

Theoretical model.

Setup. Students in a class are indexed by i = 1, . . . , n. Each student is
described by a vector of characteristics, θi ≡ (θik)k=1,...,K . For example, the
first coordinate may describe whether the student is female or male, the
second may describe whether he is foreign born or not, and so on.

The utility from having a link for a student depends on the characteristics
of the student and of the match. Assuming a simple additive form, the value
for i of having a link (friendship) with j is

wij =

K∑
k=1

(
λkδθik=θjk

+ µkδθik 6=θ
j
k

)
where δ is the indicator function; and if σkij ≡ δθik=θjk

then

(1) wij =
K∑
k=1

µk +
K∑
k=1

γkσ
k
ij

If we make the homophilic preferences assumption, then for every char-
acteristic k we have that

λk ≥ µk ≥ 0.
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and γk ≡ λk − µk ≥ 0. If C denotes the set of students that are linked to i
the utility of i is

(2) U i(C) =
∑
j∈C

wij − ](C)α

with α > 1, and where ](C) is the number of elements in the set C. The
convex cost from having a larger group of friends represents the cost (trans-
portation, network management, and so on) associated with a larger group.

0.0.1. Matching process. At the beginning of the school year, students have
an information on the distribution of characteristics in the class. Each stu-
dent then sends a link to a set of class mates, to maximize the utility defined
in equation (2). This choice is done simultaneously for all students and the
links are sent to all students that each one would like to have as friend. If
we order the vector of values in a decreasing order of the index, then the
optimal size of the group of links for student i is the solution of the simple
maximization problem:

(3) c∗i ≡ max{c : wic ≥ (c+ 1)α − (c)α}.

that is, the marginal student c∗i in the order is the last for whom the mar-
ginal benefit wic

∗
to i from adding c∗i to the list is larger than the incremental

cost of adding another friend to the list of friends, (c∗ + 1)α − (c∗)α. This
optimal c∗ exists and is unique: this follows from the definition in equation
(3), the fact that the marginal cost is only dependent on the size c and the
ordering convention on the values.

0.0.2. Comparative statics. A uniform shift upward of the values of the class
mates induces a larger value of c∗ (the student has larger number of friends)
and makes the marginal friend with a higher value (the student is more
“demanding”). Both statements follow from equation (3). For example, if
the values of the characteristics is drawn independently, then if we compare
a student belonging to the majority group and a minority, the first will have
a larger number of friends.

0.0.3. Estimation. Let Lij be the 0/1 variable, equal to 1 when the student
chooses to send a link to j. The student chooses to send the link if the value
to him of establishing the link with j, wij , is larger than a threshold wi,th

that is class and student dependent.
A simple statistics of the distribution of values in the class to student i is

the average value:

w̄i ≡ 1

n− 1

∑
l 6=i

wil

=
∑
k

(µk + γk
1

n− 1

∑
l 6=i

σkil)

=
∑
k

(µk + γkσ̄
k
i )(4)
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The values values σ̄ki ≡
∑

l 6=i σ
k
il depend on subject and class, and can be

easily computed from the data.
In view of the equation 3 determining the optimal size of the group of

friends, the threshold wi,th is increasing if the vector of values increases
point-wise. We adopt the simple assumption that the threshold wi,th is
increasing in the average value w̄i, and even more simply first that

(5) wi,th = ηw̄i.

where η > 0. So a student i sends a link to j if and only if wij > ηwi,th. We
will later explore conditions under which the equation 5 holds at the true
solution of the problem.

The parameters (α, (βγk)k=1,...,K) are determined using the simple logit
model (6) below:

Pr(Lij = 1|θi, . . . , θn) = Λ
(
α+ β(wij − ηwi,th)

)
= Λ

(
α+ β(1− η)

∑
k

λk + β
∑
k

γk(σ
k
ij − ησ̄ki )

)
(6)

with βγk the coefficient on the j-specific difference σkij , and βγkη for the
average difference in the class for characteristic k.

Statistical indexes. To investigate the motivation behind each kind of
relationship we calculate simple indices summarizing basic features of each
network, and of the relation between them. All indices are between 0 and
1 and are illustrated in detail in Rapallini and Rustichini (2016). In short,
the reciprocity index is the ratio:

RI = (2]R)/(]S)(7)

where we denote the cardinality of set X as ]X, R is the set of cross-
nominations existing in a network and S the set of nominations sent. Since
]S is greater than or equal to 2]R, the index is between 0 and 1; when no
nomination sent is reciprocated the index is 0, and when all the nominations
sent are reciprocated the index is 1.
The density index of the network gives a measure of the proportion of the
nominations sent out of the total possible and is:

DI = (]S)/N(N − 1)(8)

When a variable has a natural order (like the math grade) the asymmetry
index measures whether nominations are more likely to be sent when the
sender has a lower score than the receiver. Let Nup = ] (set of nominations
where the value of the variable of the sender is lower than that of the receiver)
and Ndown the complement. The asymmetry index is:
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AI = Nup/(Nup+Ndown)(9)

For a summary representation of the relationships among pairs of net-
works, consider two networks, such as, for example, the best friends and
help networks, indexed 1 and 2. We call the set of nominations sent in
network i Di, the set of links that are in both networks (the intersection)
INT12 and the set of links that are in at least one network (the union)
U12. The coincidence index CI gives a measure of the coincidence of two
networks and the relative size index RSI gives the relative size of each of
the two networks:

CI = (]INT12)/(]U12)(10)

RSI = (]D1)/(]U12)(11)

Empirical Strategy. The linear model we estimate is the following:

Yijk = (β0 + β1Xijk + β2Xik + δijk + εijk)(12)

The logit model is as follow:

Yijk = λ(β0 + β1Xijk + β2Xik + δijk + εijk)(13)

where λ(x) = exp(x)/(1 + exp(x)).

In both the models, the dependent variable is a binary dummy Yijk =
Yjik = 1 if child i has indicated child j - being both in class k- and vice
versa, and 0 otherwise. This model has been estimated three times, one for
each kind of relationship, i.e. best friend, play and help. The dependent
variable is regressed on a set of explanatory variables Xijk representing the
characteristics of the dyad ij (e.g. both are male children, both children
are belonging to the majority group). In more detail, for the math grade
and the five personality scores Xijk are dummy variables that record if the
cognitive skill (personality score) is higher than the median of the class for
both the children of the dyad. Xik is the proportion of the children with the
same characteristics of child i over the total number of children in class k.
δijk is the dyad ij fixed effect for controlling for time-invariant unobserved



24 CHIARA RAPALLINI AND ALDO RUSTICHINI

heterogeneity.
Estimation of dyadic regressions raises difficulties both in the models iden-
tification and in inference. The identification should take into account that
dyadic data contain both the attributes of the link between child i and child
j and the attributes of each of the children i and j. The attributes of the
children must enter the dyadic regression symmetrically to take into account
the fact that the effect of the attributes of child i and child j on the link Yij
is the same as the effects of the attributes of child j and child i on the link
Yji. In addition, identification of the model (1) depends on the degree dis-
tribution, i.e. on the number of links for each node. As shown in Rapallini
and Rustichini (2016), our sample is such as we can identify both 1 and 2.
As for inference, the main problem of dyadic observations is that they are
not independent, for two main reasons: the first is that there are individual
specific factors common to all the observations involving an individual, the
second is because mutuality characterizes social networks (i.e. the presence
of a directional link between node i and node j in a network is not indepen-
dent of a directional link from node j to node i ). Similarly, the presence of
a cross-nomination between node i and node j is not independent of a link
between node i and node m, or of a link between node j and node m - the
so-called transitivity. For all these reasons it is reasonable to assume that
in each class k, E[uij, uim]0 for all m and E[uij, ujm]0 for all m, but also
that E[uij, ujm]0 and E[uij, uim]0. For these reasons, the standard errors
of the fixed effects logistic regressions are clustered by student and class.
The observations used to fit the logit model are....????, where nk is the
number of children in class k who take part in the experiment and fill in the
questionnaire.

To measure the possible reverse effect present in our main model, the
equation estimated is the following:

Yit = β0 + βxXit + βȳȲit + βx̄X̄it + %t + εit + ωi(14)

where the dependent variable Yit is the score of a specific personality trait
or, alternatively, one of the measures of the cognitive skills we have chosen,
i.e. the Kbit score and the Math grade.

The main explanatory variable is Ȳit =
∑n

j=1 Yj , i.e. the average of the

endogenous trait (personality scores, Kbit score, or Math grade) of the child
i’ friends. The control variables are either the other characteristics of the
child (Xit) or the average of those of his/her friends (X̄it). %t is a dummy
variable for the year of the wave; εit is the error term, while ωi is the
individual fixed effect. We estimate this equation with a fixed effect model
to exclude time-invariant unobserved heterogeneity at the children level. As
point out by Sacerdote et al. (2011), there are at least three reasons why the
identification of the peer effects is particularly challenging. The first is the
fact that child i score Yit affects his peers’ mean score Ȳit and viceversa, thus
coefficient βȳ is subject to endogeneity bias. The so-called Mansky reflection
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problem. Second, children are selected into peer group based, in part, on
their unobservable characteristics. Said differently, the peers of our models
are the result of a sorting process for which children join similar peers.
Manky labeled the influence of the selection the correlated effect. Third,
equation 14 includes effects that originates either from the children scores
or the peers’ average characteristics, i.e. (X̄it). Separate identification of βȳ
and βx̄ is difficult since peer background itself affects peer outcome. Here
we include the student fixed effect in an effort to control for the selection
process, as one of the two most commonly approaches of the modern peer
effect literature to overcome at least part of all these challenges (Sacerdote
et al. (2011)).
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Questionnaires and survey materials.

Questionnaire(translated from Italian). (1) What nationality is your mom?
(Possible answers (PA): Italy, China, Morocco, Albania, Romania, Peru;
Philippines; another country); (2) What nationality is your dad? (PA: Italy,
China, Morocco, Albania, Romania, Peru; Philippines; another country);
(3) Do you have any brothers or sisters? (PA: yes, no, if yes: how many?);
(4) How many rooms are there in the house you live in (not counting the
bathroom and the kitchen)? (PA: 1 to 5 or more); (5) Is there is a computer
at home? (PA: yes, no); (6) Who helps you to do homework? (PA: nobody,
mom, daddy, brother or sister, another person); (7) Which sports do you
play? (PA: none, swimming; soccer, basketball, dancing, another sport); (8)
Did you attend kindergarten? (PA: yes, no, if yes: where?); (9) Who are
your best friends in this class?; (10) Who do you usually play with during
class hours?; (11) Who helps you usually during class hours?; (12) Who do
you usually not play with during class hours?; (13) Who does not help you
during class hours?; (14) To which of your classmates birthday parties have
you been?; (15) Are there classmates with whom you usually play/practice
sport/do homework in the afternoon out of school?; (16) If yes, who are
they?; (17) Are there any classmates’ parents that meet with your parents
in their spare time?; (18) If, yes, who are these classmates?

65-Item survey to measure the Big Five, teacher-report format(English ver-
sion: the test was administered in Italian.) For each of the 65 items, behav-
ior is rated by teachers on a 5-point Likert scale from 1 (=Almost never) to
5 (=Almost always).

Extraversion: (1) He/She likes to meet with other people; (9) He/She
likes to compete with others; (14) He/She likes to move and to do a great
deal of activity; (19) He/She likes to be with others; (23) He/She can eas-
ily say to others what he/she thinks; (26) He/She says what he/she thinks;
(35) He/She does something not to get bored; (40) He/She likes to talk with
others; (42) He/She is able to convince someone of what he/she thinks; (50)
When he/she speaks, the others listen to him/her and do what he/she says;
(55) He/She likes to joke; (57) He/She easily makes friends; (63) He/She is
happy and lively.
Agreeableness: (2) He/She shares his/her things with other people; (11)
He/She behaves correctly and honestly with others; (13) He/She under-
stands when others need his/her help; (16) He/She likes to give gifts; (21)
If someone commits an injustice to him/her, he/she forgives him/her; (27)
He/She treats his peers with affection; (32) He/She behaves with others
with great kindness; (38) He/She is polite when he/she talks with others;
(45) If a classmate has some difficulty he/she helps her/him; (47) He/She
trusts others; (51) He/She also treats kindly persons who he/she dislikes;
(60) He/She thinks other people are good and honest; (64) He/She lets other
people use his things.
Conscientiousness: (3) He/She does his job without carelessness and inat-
tention; (7) He/She works hard and with pleasure; (20) He/She engages
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himself/herself in the things he/she does; (22) During class-time he/she
concentrates on the things he/she does; (25) When he/she finishes his/her
homework, he/she checks it many times to see if he/she has done it cor-
rectly; (28) He/She respects the rules and order; (34) If he/she makes an
engagement he/she keeps it; (37) His room is in order; (44) When he/she
starts to do something he/she has to finish it at all costs; (48) He/She likes
to keep all his school things in good order; (53) He/She plays only when
he/she has finished his homework; (56) It is unlikely for his/her attention
to be distracted; (65) He/She does his duty.
Neuroticism: (4) He/She gets nervous about silly things; (6) He/She gets
in bad moods; 8) He/She argues with others with excitement; (15) He/She
easily gets angry; (17) He/She quarrels with others; (29) He/She easily gets
offended; (31) He/She is sad; (39) If he/she wants to do something, he/she
is not capable of waiting and he/she has to do it immediately; (41) He/She
is not patient; (49) He/She easily loses his/her temper; (54) He/She does
things with agitation; (58) He/She weeps; (61) He/She worries about silly
things.
Mental Openness: (5) He/She knows many things; (10) He/She has a
great deal of imagination; (12) He/She easily learns what he/she studies
at school; (18) When the teacher asks questions he/she is able to answer
correctly; (24) He/She likes to read books; (30) When the teacher explains
something he/she understands immediately; (33) He/She likes scientific TV
shows; (36) He/She likes to watch TV news, and to know what happens in
the world; (43) He/She is able to create new games and entertainments; (46)
He/She is able to solve mathematics problems; (52) He/She likes to know
and to learn new things; (59) He/She would like very much to travel and
to know the habits of other countries; (62) He/She understands immediately.

30-Item survey to measure the Big Five(self-report format, translated from
Italian). For each of the 30 items, behavior is rated by children on a 3-point
Likert scale, from 1 (= rarely) to 3 (= often).

Extraversion: (21) I like to move and to do a great deal of activity; (22)
I like to be with others; (23) I like to talk with others; (10) I like to joke;
(11) I easily make friends; (12) I am happy and lively.
Agreeableness: (3) If someone commits an injustice to me, I forgive
her/him; (4) I treat my peers with affection; (6) I trust others; (9) I also
treat kindly persons who I dislike; (24) I think other people are good and
honest; (13) I let other people use my things.
Conscientiousness: (14) I do my own duty (25) When I finish my home-
work, I check it many times to see if I have done it correctly; (5) I respect
the rules and order; (26) My room is in order; (7) I like to keep all my school
things in good order; (27) I play only when I have finished my homework.
Neuroticism: (29) I get nervous about silly things; (1) I get in a bad mood;
(30) I argue with others with excitement; (2) I easily get angry; (30) I quar-
rel with others; (28) I easily get offended; (8) I easily lose my temper.
Mental Openness: (16) I know many things; (17) I easily learn what I
study at school; (19) When the teacher asks questions I am able to answer
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correctly; (18) When the teacher explains something I understand imme-
diately; (20) I am able to solve mathematics problems; (15) I understand
immediately the content of the class.
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Table 9. Cross-nominations for Best Friends

Dependent variable: cross-nominations. Logit models. Cognitive skills measured

by Kbit score in model (1) and with the Math grade in model (2) and (3). (a) Dummy

variable. When referred to the dyad and scores, the dummy variable is equal to 1 if both

children are over the median of the class in the personality score, Kbit or Math grade.(b)

Ratio between the number of children with the same characteristics of the student and

the students in the class. (c) Teachers’ reports are used for personality scores

(1) (2) (3)

Dyad’s characteristics

Sex (a) 3.142*** (0.200) 3.150*** (0.192) 3.100*** (0.222)

Ethnic group(a) 0.531*** (0.132) 0.448*** (0.131) 0.340* (0.142)

Extraversion (a)(c) 0.433*** (0.108) 0.413*** (0.106) 0.348** (0.122)

Agreeableness (a)(c) 0.268** (0.113) 0.239** (0.111) 0.127 (0.138)

Neuroticism (a)(c) -0.259** (0.106) -0.295*** (0.105) -0.237 (0.131)

Kbit (a) 0.339*** (0.101)

Math (a) 0.593*** (0.308) 0.493*** (0.146)

Conscientiousness (a)(c) 0.399** (0.141)

Sport (a) 0.284** (0.121) 0.238** (0.120) 0.365** (0.140)

Characteristics of the children in the class

Sex (b) -2.432*** (0.582) -2.456*** (0.618) -2.163** (0.732)

Ethnic group (b) -0.740*** (0.264) -0.672** (0.271) -0.605* (0.287)

Extraversion (b)(c) 0.291 (0.724) 0.243 (0.736) 0.168 (0.911)

Agreeableness (b)(c) -1.550* (0.811) -1.568* (0.820) -1.278 (1.216)

Neuroticism (b)(c) 0.881 (0.781) 0.982 (0.764) 1.356 (1.053)

Kbit (b) -0.703 (1.304)

Math (b) -0.662** (0.308) -0.686* (0.338)

Conscientiousness (b)(c) 0.143 (0.420)

Sport (b) 0.499** (0.216) 0.557** (0.216) 0.544* (0.256)

pseudo−R2 0.21 0.21 0.21
N 6,612 6,885 4843
Dyad fixed effects Yes Yes Yes
S.E. clustered (child and class) Yes Yes Yes

* p < 0.1; ** p < 0.05; *** p < 0.01
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Table 10. Cross-nominations for Play

Dependent variable: cross-nominations. (a) Dummy variable. When referred to

the dyad and scores, the dummy variable is equal to 1 if both children are over the

median of the class in the personality or Kbit score.(b) Ratio between the number of

children with the same characteristics of the student and the students in the class. (c)

Teachers’ reports are used for personality scores

(Linear model) (Logit)

Dyad’s characteristics

Sex (a) 0.172*** (0.009) 2.750*** (0.197)

Ethnic group (a) 0.039*** (0.010) 0.508*** (0.143)

Extraversion (a)(c) 0.054*** (0.010) 0.622*** (0.117)

Agreeableness (a)(c) 0.017 (0.010) 0.187 (0.122)

Neuroticism (a)(c) -0.008 (0.010) -0.127 (0.131)

Kbit scores (a) 0.027*** (0.009) 0.317*** (0.106)

Sport (a) 0.014 (0.009) 0.224* (0.131)

Characteristics of the children in the class

Sex (b) -0.163*** (0.049) -1.868*** (0.611)

Ethnic group (b) -0.043** (0.020) -0.554** (0.273)

Extraversion (b)(c) -0.016 (0.056) -0.328 (0.744)

Agreeableness (b)(c) -0.215*** (0.062) -2.681*** (0.791)

Neuroticism (b)(c) -0.034 (0.062) -0.494 (0.779)

Kbit score(b) -0.072 (0.099) -0.948 (1.262)

Constant 0.200*** (0.061)

R2 and pseudo−R2 0.10 0.17
N 6,612 6,612
Dyad fixed effects Yes Yes
S.E. clustered (for child and class) Yes Yes

* p < 0.1; ** p < 0.05; *** p < 0.01
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Table 11. Cross-nominations for Help

Dependent variable: cross-nominations. (a) Dummy variable. When referred to

the dyad and its scores, the dummy variable is equal to 1 if both children are over the

median of the class in the personality or Kbit score.(b) Ratio between the number of

children with the same characteristics of the student and the students in the class. (c)

Teachers’ reports are used for personality scores

(Linear model) (Logit)

Dyad’s characteristics

Sex (a) 0.033*** (0.005) 1.218*** (0.187)

Ethnic group (a) 0.013** (0.006) 0.446* (0.252)

Extraversion (a)(c) 0.027*** (0.006) 0.807*** (0.178)

Agreeableness (a)(c) 0.010 (0.006) 0.288 (0.182)

Neuroticism (a)(c) -0.023*** (0.005) -0.870*** (0.203)

Kbit scores (a) 0.015*** (0.005) 0.445*** (0.161)

Sport (a) 0.011** (0.004) 0.529** (0.234)

Characteristics of the children in the class

Sex (d) -0.035 (0.031) -1.136 (1.062)

Ethnic group (b) -0.018 (0.012) -0.642 (0.469)

Extraversion (b)(c) 0.003 (0.037) -0.284 (1.261)

Agreeableness(b)(c) -0.032 (0.041) -0.955 (1.282)

Neuroticism (b)(c) 0.065 (0.045) 2.018 (1.369)

Kbit score(b) -0.103* (0.058) -2.726 (1.942)

Sport (b) 0.002 (0.008) 0.007 (0.395)

Constant 0.049 (0.041)

R2 and pseudo−R2 0.02 0.08
N 6,612 6,612
Dyad fixed effects Yes Yes
S.E. clustered (for child and class) Yes Yes

* p < 0.1; ** p < 0.05; *** p < 0.01
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Table 12. Dissolution of friendships

Dependent variable: cross-nominations in wave 1 not confirmed in wave 2.
(a) Dummy variable. When referred to the dyad and its scores, the dummy variable is

equal to 1 if children are different (one over and the other below the median of the class

in the personality score or Kbit).(b) Ratio between the number of children with the same

characteristics of the student and the students in the class. (c) Teachers’ reports are

used for personality scores

(Linear model) (Logit)

Dyad’s characteristics

Different sex (a) 0.287*** (0.081) 1.380*** (0.505)

Different origin(a) 0.048 (0.073) 0.230 (0.327)

Different Extraversion (a)(c) 0.172*** (0.055) 0.738*** (0.240)

Different Agreeableness (a)(c) -0.053 (0.062) -0.239 (0.277)

Different Neuroticism (a)(c) -0.045 (0.062) -0.192 (0.277)

Different Kbit (a) 0.062 (0.057) 0.262 (0.257)

Different sport (a) 0.002 (0.093) 0.017 (0.427)

Characteristics of children in the class

Same sex (b) 0.026 (0.326) 0.182 (1.425)

Same ethnic group (b) 0.090 (0.152) 0.384 (0.674)

Same Extraversion (b)(c) -0.968*** (0.308) -4.355*** (1.476)

Same Agreeableness (b)(c) 0.134 (0.409) 0.797 (1.977)

Same Neuroticism score (b)(c) 0.235 (0.409) 1.185 (1.847)

Same Kbit score (b) 0.510 (0.577) 2.168 (2.571)

Same sport (b) -0.018 (0.178) -0.068 (0.816)

Constant 0.409 (0.380)

R2 and pseudo−R2 0.10 0.07
N 342 342
Dyad fixed effects Yes Yes
S.E. clustered (child and class) Yes Yes

* p < 0.1; ** p < 0.05; *** p < 0.01
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Table 13. Peer effect of the play networks -Personality traits-

Dependent variable: Child’s personality score in wave 2. Teachers’ reports

are used for personality scores. (a) Dummy variable. (b)Proportion of friends with the

same score -over or lower the median of the class- or characteristic over the total number

of friends in wave 1 and in wave 2.

(Extraversion) (Agreeableness)

Peers’ score 0.120** (0.056) 0.032 (0.055)

Age of the child -2.949 (2.527) 1.190 (2.942)

Male child (a) 3.271 (6.959) 2.299 (12.982)

Majority group (a) -0.149 (2.277) -4.265 (2.967)

Practice of a sport (a) -0.963 (1.212) -0.418 (1.287)

Peers’ age (b) -0.132 (0.345) 0.366 (0.330)

Male peers (b) 0.469 (1.709) 0.831 (1.739)

Majority group peers (b) 0.234 (0.252) -0.318 (0.234)

Peers doing sport (b) -3.235** (1.553) -3.931*** (1.475)

Year panel -10.934 (7.482) 3.020 (8.670)

Constant 73.276*** (26.585) 34.253 (31.683)

R2 0.11 0.07
N 744 736
Children fixed effects Yes Yes
S.E. clustered (child and class) Yes Yes

* p < 0.1; ** p < 0.05; *** p < 0.01
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Table 14. Peer effect of the play networks -Cognitive skills-

Dependent variable: Child’s cognitive skills in wave 2. (a) Dummy variable.

(b)Proportion of friends with the same score -over or lower the median of the class- or

characteristic over the total number of friends in wave 1 and in wave 2.

(Kbit score) (Math grade)

Peers’ score (in average) -0.092*** (0.033) 0.215*** (0.037)

Age of the child 4.174 (3.381) 0.050 (0.117)

Male child (a) 8.749** (4.384) 0.038 (0.131)

Majority group (a) 2.494 (2.907) 0.015 (0.117)

Practice of a sport (a) -1.399 (1.832) 0.139 (0.088)

Peers’ age (b) 1.632*** (0.459) -0.149*** (0.031)

Male peers (b) -1.363 (2.346) -0.144 (0.110)

Majority group peers (b) -1.484*** (0.378) -0.019 (0.017)

Peers doing sport (b) -0.199 (2.381) 0.013 (0.098)

Year panel 13.705 (9.818) -0.224 (0.338)

Constant 43.867 (34.921) 7.187*** (1.248)

R2 0.08 0.00
N 764 767
Children fixed effects Yes Yes
S.E. clustered (for child and class) Yes Yes

* p < 0.1; ** p < 0.05; *** p < 0.01
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Table 15. Peer effect of the help networks -Personality traits-

Dependent variable: Child’s personality score in wave 2. Teachers’ reports

are used for personality scores. (a) Dummy variable. (b)Proportion of friends with the

same score -over or lower the median of the class- or characteristic over the total number

of friends in wave 1 and in wave 2.

(Extraversion) (Agreeableness)

Peers’ score 0.026 (0.044) 0.006 (0.052)

Age -3.841 (2.636) 1.118 (3.022)

Male child (a) 3.922 (8.177) 2.629 (15.400)

Majority group (a) -0.737 (2.276) -4.905 (3.076)

Practice of a sport (a) -1.449 (1.275) -0.480 (1.309)

Peers’ age (b) 0.305 (0.301) 0.369 (0.292)

Male peers (b) 0.378 (1.213) -0.282 (1.149)

Majority group peers (b) -0.415* (0.236) -0.246 (0.199)

Peers doing sport (b) -3.039 (2.190) -2.483 (1.588)

Year panel -12.782 (7.819) 2.701 (8.891)

Constant 84.217*** (27.842) 35.987 (32.900)

R2 0.07 0.05
N 744 736
Children fixed effects Yes Yes
S.E. clustered (child and class) Yes Yes

* p < 0.1; ** p < 0.05; *** p < 0.01
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Table 16. Peer effect of the help networks -Cognitive skills-

Dependent variable: Child’s cognitive score in wave 2. Teachers’ reports are

used for personality scores. (a) Dummy variable. (b)Proportion of friends with the same

score -over or lower the median of the class- or characteristic over the total number of

friends in wave 1 and in wave 2.

(Kbit) (Math grade)

Peers’ score -0.050 (0.044) 0.001 (0.034)

Age 4.443 (3.470) -0.027 (0.115)

Male child (a) 10.087*** (2.118) -0.014 (0.117)

Majority group (a) 0.798 (2.937) -0.002 (0.123)

Practice of a sport (a) -1.219 (1.915) 0.183** (0.090)

Peers’ age (b) 0.466 (0.490) 0.012 (0.030)

Male peers (b) 3.879** (1.867) -0.172 (0.105)

Majority group peers (b) -0.250 (0.321) 0.014 (0.019)

Peers doing sport (b) 0.730 (2.533) 0.061 (0.156)

Year panel 12.008 (10.026) -0.043 (0.337)

Constant 43.807 (35.594) 7.969*** (1.221)

R2 0.05 0.04
N 764 767
Children fixed effects Yes Yes
S.E. clustered (child and class) Yes Yes

* p < 0.1; ** p < 0.05; *** p < 0.01
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