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Abstract: This article introduces a novel theoretical approach for understanding racial fluidity,
emphasizing the social embeddedness of racial classifications. We propose that social ties affect
racial perceptions through within-group micromechanisms, resulting in discrepancies between racial
self-identifications and race as classified by others. We demonstrate this empirically on data from 12
Hungarian high school classes with one minority group (the Roma) using stochastic actor-oriented
models for the analysis of social network panel data. We find strong evidence for social influence:
individuals tend to accept their peers’ judgement about another student’s racial category; opinions
of friends have a larger effect than those of nonfriends. Perceived social position also matters: those
well-accepted among majority-race peers are likely to be classified as majority students themselves.
We argue that similar analyses in other social contexts shall lead to a better understanding of race
and interracial processes.
Keywords: race and ethnicity; observed race; social influence; social networks; random-coefficient
multilevel SAOMs; sienaBayes

a growing number of studies has been concerned with racial fluidity,
providing evidence that individual race is changeable, contextual, and multidimensional (Telles and Lim 1998; Harris and Sim 2002; Hitlin, Brown, and Elder
2006; Ladányi and Szelényi 2006; Campbell and Troyer 2007; Saperstein and Penner
2012). Focusing on multidimensionality, observed race (one’s race as classified by
others) and its differences from racial self-classification have received significant
attention (see Roth 2016).
Observed race has a crucial sociological relevance by determining how others
interact with the individual. In fact, many traditional arguments for how race
affects social, political, and economic outcomes (e.g., same-group preference, acts
of discrimination) are implicitly based on observed rather than self-identified race.
This is easy to overlook if analyses do not recognize the importance of the distinction
between self-identified and observed race.
Recent studies find that not only does observed race influence individual outcomes but also the other way around: individuals with higher socioeconomic status
(SES) are, on average, classified as “whiter” and those with lower SES as “darker”
by others than by themselves (Telles and Lim 1998; Telles 2002; Saperstein 2006).
These reverse effects may magnify the discrepancies between self-identified and
observed race, and so they are very important to understand and account for when
analyzing racial inequalities.
At the same time, experiencing discrepancies between someone’s own racial
self-classification and her observed race is shown to be related to negative health
outcomes (Campbell and Troyer 2007; Stepanikova 2010). Therefore, further study-
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ing observed race and the way it differs from self-classification is a research topic
relevant from multiple aspects.
Studies focusing on the empirical analysis of observed race typically rely on
data sets for which not only self-classification but also the interviewer’s judgement
of the respondent’s race was recorded. This variable is then used as a proxy for how
the respondent would “normally” be judged by others. Although this approach
takes into account the multidimensionality of race, it oversimplifies observed race
to a “typical” category pertaining to an individual, and thus it fails to capture that
classifications about the same person can also vary between observers. Beyond
conceptual concerns of whether or not the “typical” racial category of an individual
actually exists, using the classification of the interviewer as a proxy is problematic
in itself because the interviewer is a nontypical observer in a nontypical situation.
To overcome these problems, our study proposes a new relational approach to
understanding observed race: it treats the collection of racial classifications as a
network. Each classification is represented by a tie in this network linking two
individuals (often referred to as a “dyad”). A network tie expresses how the tie
sender classifies the tie receiver. For each dyad, the classification depends on
the person whose race is judged, the person who makes the classification, their
relationship, and the social context. In terms of social context, a big advantage of the
network approach is capturing dependencies between classifications: individuals
do not necessarily make independent observations about others’ race but can, for
example, adopt classifications of others. Using a data set that, to our knowledge, is
the first one including individuals’ classifications about each other in a community,
we are now able to test specific mechanisms to explain how racial memberships are
constructed in everyday interactions.
This article proposes two microlevel social mechanisms shaping racial classifications. We focus on school communities, capturing the processes between classmates
and (within-class) friends. First, the perceived racial composition of someone’s
friendship group should affect how this person is classified by others. Because
individuals tend to overestimate their friends’ similarity to themselves (Morry 2005),
they may also consider the race of someone else’s friends as a signal of her own race.
Therefore, perceiving that a given peer has many friends from a certain racial group
should increase the likelihood to classify this peer as a member of that group as well,
more than her self-classification would suggest. Second, opinions and perceptions
are subject to social influence in communities (e.g., Steglich, Snijders, and West
2006; Huisman 2013). Therefore, we expect that peers, and especially friends, affect
each other’s perceptions about others’ race in the group and tend to agree in their
classifications.
Our new microlevel approach is based on applying concepts and techniques
from social network analysis. This is extremely useful for our purpose, as it allows a
focus on how a given actor observes a given peer in the community and explains this
by the characteristics of these two individuals, their relationship, and the network
structure they are embedded in. For this, classification of others is understood from
the observers’ point of view. Examining our first proposed mechanism (that is, the
effect of friends’ perceived racial composition on observed race), each individual is
assumed to rely on her own classification about given peer’s friends. Similarly, for
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analyzing the influence of friends, we model how each individual’s judgment is
affected by the opinion of her own friends about the same others. This allows us to
take several classifications about the same person into account without unnecessary
aggregation of data.
For the analysis, stochastic actor-oriented models (SAOMs) (Snijders 2001; Snijders, van de Bunt, and Steglich 2010; Steglich, Snijders, and Pearson 2010) are
utilized. This method has been developed for modeling network dynamics using panel data, and it estimates parameters explaining the formation of social ties
and changes in individual characteristics. The approach allows a distinction between the effect of friendship ties on observed race and that of observed race on
friendship ties. This, combined with our previous argument about modeling at
the microlevel, provides us with more robust results and more reliable conclusions
than nonnetwork methods could. Moreover, we use a very recent addition to the
stochastic actor-oriented models—that is, random-coefficient multilevel SAOMs.
This, similarly to the hierarchical linear model in multilevel analysis, allows us to
analyze multiple communities together and estimate global parameters (Koskinen
and Snijders 2017; Ripley et al. 2017).
This study proposes a novel relational approach for examining shifts in racial
classifications; this can be empirically tested in various different social contexts.
Our empirical analysis focuses on a Hungarian example, explaining the formation
of ethnic classifications1 among Hungarian majority and Roma minority students
in Hungarian school communities. Although our particular results describe the
Hungarian interethnic situation, they are found based on our more general theoretical approach and thus may be also interpreted as indicators of general racial and
ethnic tendencies.

Theory
Racial Dimensions and Racial Shifts
The idea that race has multiple aspects in not new, and by now, several aspects
have been identified and studied. Following the topology of Roth (2016), racial selfclassification is the category (or categories) one publicly identifies with in a given
context (e.g., ticks it in a questionnaire), whereas racial identity is a more complex
psychological concept, expressing how individuals think of themselves in relation
to race. Altogether, racial self-classification and racial identity constitute the private
and public side of racial self-identification. At the same time, racial classification by
others—or observed race—is the race others believe the individual belongs to. Roth
(2016) provides a more detailed overview of these and other dimensions, including
previous research on multidimensionality. In our article, we will mostly focus on
theories and empirical studies explicitly addressing relationships and discrepancies between racial self-identifications (both identities and self-classifications) and
observed race.
Self-identification and observed race are theoretically and empirically related to
each other. The long-known concept of the looking-glass self suggests that self and
identity develop via interactions with others in society as a context (Cooley 1902;
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Yeung and Martin 2003). Studies on reflected appraisals show that indeed, selfidentification is strongly influenced by others: people tend to conform to external
judgments about their racial membership (Khanna 2004, 2011).
However, there is also evidence for individuals actively trying to manage their
observed race. This is often described as “shifting” or “crossing” racial boundaries.
Boundaries are results of dialectical processes between individuals and groups in
society negotiating where “us” ends and “not us” begins (Barth 1969; Zolberg and
Long 1999). They can be bright or blurred, expressing the level of ambiguity in
racial memberships (Alba 2005). Boundary shifting is a macrolevel process that
occurs when the social status of a whole group changes. This refers to major changes
in society. Boundary crossing is a microlevel process, and it means an individual
racial shift or assimilation (Zolberg and Long 1999). According to social identity
theory (Tajfel and Turner 1979), individual mobility between racial categories can
be understood as a valid strategy for members of (perceived) lower-status social
groups to enhance their social identity and, therefore, their self-esteem. This means
that they dissociate themselves from their original group and attempt joining a more
positively perceived one. Changing a racial membership is known as “passing”:
this refers to individuals from minority groups changing their behavior, appearance,
language, accent, or even their name to adopt those of a more advantaged group
(Nagel 1995; Ginsberg 1996; Bourgois 2003).
In general, options for individuals’ self-identifications are “generally limited to
socially and politically defined ethnic categories with varying degrees of stigma
or advantage attached to them” (Nagel 1994:156). Whether and to what extent
individual mobility is a relevant strategy depends on the cognitive availability of
this and of alternative options for the individual, such as engaging in direct competition with the higher-status group. This is strongly influenced by the nature of
boundaries (bright or blurred) and the extent and stability of hierarchical differences
between the groups (Tajfel and Turner 1979; Alba 2005). Besides, in different social
settings, perceptions about who belongs to the same group are related to different
dimensions; in other words, not the same attributes (e.g., skin color, language) are
salient in different social contexts (Tajfel and Turner 1979). Therefore, individual opportunities can also be limited based on what the salient dimensions are, depending
on the attributes of a given individual along these dimensions.

Racial Inconsistencies
Recently, a number of quantitative studies have focused explicitly on inconsistent
racial classifications. These studies rely on data from surveys in which not only
self-classification but also the interviewer’s classification of the respondents’ race is
recorded.
Self-classifications of race can differ substantially from observers’ classifications;
however, not all groups are equal subjects of ambiguity. Harris and Sim (2000)
show that discrepancies are much more common in the case of American Indians
and self-classified mixed-race individuals than in case of those self-classified as
white, black, or Asian. Hitlin, Brown, and Elder (2007) focus on the analysis of
self-identified Hispanic groups and argue that they are also difficult to classify
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for others, especially when answer options in a survey are limited to traditional
racial categories (white, black, Asian, American Indian). Difficulties for classifying
self-classified Hispanic individuals were also reported by Roth (2012).
In a Brazilian context, Telles and Lim (1998) and Telles (2002) find that people are
more likely to be classified as “whiter” or “darker” than their self-classification if
their socioeconomic status is higher or lower, respectively; though the effect varies
by respondent characteristics and neighborhood. In a U.S. setting, Saperstein (2006)
finds that discrepancies between self-classified and observed race are in relation to
income; moreover, Saperstein and Penner (2012) show that changes in both racial
aspects are associated with respective changes in socioeconomic status. They also
find relationships between others’ classification and previous or later arrests and/or
incarceration (Saperstein and Penner 2010; Penner and Saperstein 2015).
Apart from socioeconomic characteristics, a link between inconsistent categorization and health has also been discovered: Campbell and Troyer (2007) show
evidence that self-classified American Indians experience high rates of psychological distress when classified as a member of another category by the observer. Finally,
Stepanikova (2010) finds that being classified as a lower-status racial group by others is associated with negative physical and mental outcomes. This last study is
different from the other ones in an important way: here, perceived misclassification
was measured—namely, the respondents were asked how their race was “routinely
classified” by others.
This body of evidence highlights that discrepancies between self-classifications
and observed race exist and are related to important sociological and psychological outcomes. However, because of the lack of appropriate data and analytical
approach, empirical studies so far have relied on the interviewer’s classification as
a proxy for the “typical” classification by others. This is problematic in two major
ways. First, others’ racial classifications about a person vary. Therefore, trying
to find one category expressing how someone is typically classified by others is
conceptually questionable. Second, this variance is systematic based on, among
other things, observer characteristics (Harris 2002; Herman 2010; Feliciano 2016).
Therefore, even when relying on only one person’s classification as a proxy for one’s
observed race, using the interviewer’s judgement can be problematic. The group of
interviewers who worked on collecting a given data set is representative neither of
society as a whole nor of any sociologically meaningful context for the individuals.
Interviewers are typically white females with high levels of education (Telles 2002;
Saperstein and Penner 2012) who observe a nonstandard slice of the individual’s
life (for some data sets, some interviews were even conducted via telephone). For
these reasons, it is difficult to fully assess validity of earlier results on observed race.
Given these problems, our article proposes a new relational approach to understanding racial classifications: classification in a certain dyad is explained by
characteristics of the individual making the classification, the individual whose
race is classified, their relationship, and the social context the dyad is embedded in.
We also focus on a context subjectively meaningful to the individual: high school
students and their classmates.
In this article, we focus on discrepancies between self-classified and observed
race. It is not expected that these aspects are independent of each other, and in
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many cases, they will coincide. Therefore, processes presented in this article are
proposed as extra effects on top of this expected relationship between self-classified
and observed race. This can give us explanations for the cases when these two
aspects of race are different. Therefore, we start with an initial baseline hypothesis
(H/baseline) that
H/baseline: Individuals will tend to agree with others’ self-classifications.
We argue that when actors are embedded in groups, racial classifications cannot
be fully explained by external characteristics, but they are also results of different
endogenous social micromechanisms. To understand the nature of these processes,
it is essential to take social networks into account. In the next sections, we briefly
summarize the most relevant theories and empirical findings related to the relationship between race and social ties, processes behind racial categorization, and
different social influence effects, mainly from the fields of social psychology and
social network analysis.

Friendship Context
Social identity theory (Tajfel and Turner 1979) suggests that individuals tend to
prefer members of their perceived ingroups (that is, others similar to them along
relevant social categories such as race). Indeed, empirical studies confirm that
friendships and other close relationships tend to form based on racial homophily
(McPherson, Smith-Lovin, and Cook 2001). In a school context, several studies find
that students from similar racial backgrounds are more likely to befriend each other
(e.g., Moody 2001; Block and Grund 2014; Leszczensky and Pink 2015; Smith et al.
2016). Boda and Néray (2015) also show that classifications of each other are more
important for social ties than self-classifications: individuals choose friends based
on how they classify each other, not how others classify themselves.
We expect that in addition to the effect of race (and most importantly, racial
classifications) on friendships, friendships also influence how race is classified.
This is because individuals classify others’ race partly based on contextual, social,
and interactional cues (Roth 2016). The attraction–similarity hypothesis (Morry
2005) suggests that people often perceive their friends as similar to themselves.
Generalizing this, people could also assume that those attracted to each other must
be similar to one another (even more than their actual level of similarity). Thus, the
race of someone’s friends can be used as a social cue for classifying this person.
Indeed, Khanna (2004) and Khanna and Johnson (2010) report that individuals
with an ambiguous visual appearance often strategically choose friends from racial
groups they want to be perceived as members of, which means that they expect such
an effect. Portes and Sensenbrenner (1993) also argue that dropping social ties with
individuals from someone’s original racial group and building new relationships
with majority-race others can contribute to successfully passing as a majority-race
person.
Choosing certain friends thus can be interpreted as a racial signal, and those
perceiving someone’s relationship structures will use this information for classifying
her. This means that individuals having more friends who are classified (by a certain
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peer) to belong to a certain racial group will be more likely to be also classified as
members of that group (by the same peer). Therefore, we hypothesize that
Hypothesis 1 (H/1): An individual will tend to classify others as members
of a racial group if these others have more friends whom the individual also
classifies as members of that group.
Using the basic case of two groups, this suggests that others will be more likely to
classify individuals as minority members if they perceive that these individuals
have more minority-group friends, and others will be more likely to classify individuals with more majority-group friends as majority members—which means such
individuals will be less likely to be classified as a minority member (because for this
example, we use only these two categories). The number of someone’s friends can
be defined either based on those naming her as a friend (her popularity) or based
on those she names as friends (her friendship activity). We expect that someone’s
popularity and activity will be highly correlated, as friendships tend to be mutual,
but we consider both because they can be slightly different signals of friendships.
Therefore, H/1 has four predictions: those someone perceives as more popular
among minority members will be more likely to be classified as minorities by this
person (hypothesis 1a [H/1a]), those someone perceives as more active towards
minority members will be more likely to be classified as minorities by this person
(hypothesis 1b [H/1b]), those someone perceives as more popular among majority
members will be less likely to be classified as minorities by this person (hypothesis
1c [H/1c]), and those someone perceives as more active towards majority members
will be less likely to be classified as minorities by this person (hypothesis 1d [H/1d]).

General Peer Influence and Friendship Influence
Social networks have essential roles in the diffusion of opinions, attitudes, and
tastes in communities (e.g., Steglich et al. 2006; Huisman 2013). Social interactions
are generally embedded in different social groups, providing direct and indirect
opportunities for the actors to affect each other in several ways. In closed and
relatively small communities, it is reasonable to expect that to some extent, everyone
has the chance to affect others. In this case, we could expect that peers in the same
group somewhat adopt each other’s opinions on who belongs to which racial
group. In other words, we should see a Matthew effect (Merton 1968) in racial
classifications. This effect generally refers to the phenomenon of “the rich get richer
while the poor get poorer” along many dimensions; in this case it refers to the
general polarization of classifications in the community.
However, not all peers are equally relevant in this matter, and the main sources
of social influence are those subjectively meaningful to the individual, such as
their close friends (Lomi et al. 2011). Sociological and psychological studies, therefore, typically tend to focus on actual relationships, mostly friendships within the
communities, when analyzing peer influence.
In schools, students have been found to influence each other’s deviant behavior,
aggression, or academic achievement (Wentzel, Barry, and Caldwell 2004; Steglich
et al. 2006; Sijtsema et al. 2010; Lomi et al. 2011; Light et al. 2013). Moreover
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(without suggesting causal inference), general prejudice against minorities is also
found to be shared with friends in classrooms (Váradi 2014). There are also a few
articles that go beyond correlating prejudice and friendship and test for selection
and influence processes on intergroup attitudes. van Zalk and his colleagues (2013)
show that friends’ tolerance predicts increases in one’s own tolerance, whereas
friends’ xenophobia predicts increases in one’s own xenophobia. Stark (2015) finds
that prejudiced majority-group members form fewer intergroup friendships than
less prejudiced ones by avoiding having friends who already formed friendships
with minority peers and thus could introduce them to potential minority-group
friends.
Given the evidence about students’ capability of affecting each other’s attitudes
about other racial groups, they may be expected to affect each other’s opinions on
their peers’ race as well. Based on this argument, the second hypothesis refers to
the social influence of classmates in general:
Hypothesis 2 (H/2): Classroom members will tend to agree in their classifications;
this means that the more peers classify someone as a minority member, the more
likely that others will do so as well. Finally, the last hypothesis predicts an additional
friendship effect:
Hypothesis 3 (H/3): Friends will tend to agree in their classifications even
more strongly than other classroom members.

Context, Data, and Measurements
Context
This article uses a Hungarian data set on high school students with two ethnic
groups: the Roma minority and the non-Roma Hungarian majority. In Hungary,
the Roma group is the only large minority group with a proportion of 5 to 6 percent
in the total population and 10 to 12 percent among adolescents (Kertesi and Kézdi
2011). Since the fall of the communist system, the unemployment rate among Roma
workers has become very high, with a 40-percentage-point difference from the
Hungarian majority (Janky 2006; Kézdi and Kertesi 2011).
Differences in educational outcomes are large: academic test score gaps are
similar to those between African American and white students in the United States
in the 1980s (Kézdi and Kertesi 2011). Mostly in consequence of long-term poverty
among the Roma population, the dropout rate after eighth grade (the end of primary
school) is high (Kertesi and Kézdi 2005). Moreover, although a large proportion of
non-Roma Hungarians graduate from high school and half of them continue their
studies for a college degree, the vast majority of the Hungarian Roma leave the
schooling system without completing secondary education and only a negligible
proportion go to college (Kertesi and Kézdi 2006). In Hungarian society, including
high school communities, there is strong prejudice against Roma people (Kertesi
and Kézdi 2011; Váradi 2014). In spite of the high level of prejudice, it is not
always easy to decide for an external observer in Hungary who is Roma and who
sociological science | www.sociologicalscience.com
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is not—even though stereotypes are often related to visual appearance of Roma
people, and there are family names more common amongst Roma families, there
are no unambiguous cues to distinguish between Roma and non-Roma people.
Most Roma people in Hungary (including those in our sample) speak Hungarian
as a first language. There is evidence that Roma students in Hungary change their
self-identification over time relative to their socioeconomic status (Simonovits and
Kézdi 2014).

Data
For the analysis, we use a panel sample collected in Hungary among high school
students.2 The four-wave survey was started in 2010 and ended in 2013. It covers
44 classes from 7 schools, including schools in the capital, a major town, and two
medium-sized towns (N = 1,439). The sample contains classes from the three
different training programs of secondary education in Hungary.3
Roma students are not distributed equally among classes in the sample: they
are mostly clustered into a few classrooms with, on average, more vocationally
oriented training programs. For the current analysis, we restricted the sample to 12
classrooms with (1) at least 10 percent but not more than 90 percent of self-declared
Roma students and (2) not more than 25 percent of missing cases in the social
network data (more than 25 percent would make our results unreliable). Although
excluding classes with high missing rates can induce some bias in the analysis,
classes excluded this way do not seem to be significantly different from classes in
the remaining subsample based on aggregated background variables.
For this analysis, the first two waves of the whole sample are used. The first
wave was collected a month after the students started high school together. The
second wave was collected six months later, so the students had already spent seven
months together by then, allowing friendships to emerge.4

Measurements
Friendship. The direction and intensity of emotional relationships is measured on a
scale; students were asked to judge each of their classmates along a five-point scale:
“–2” for “I hate him/her, he/she is my enemy”; “–1” for “I do not like him/her”; “0”
for “He/she is neutral for me”; “+1” for “I like him/her”; and “+2” for “He/she
is my friend.” For friendships, the positive end of the scale (“+2,” “He/she is my
friend”) was used. The average density (the number of existing ties compared to
the number of potential ties when everyone is tied together with everyone else)
is 0.20 in the first wave and 0.19 in the second wave for the friendship networks
(standard deviation [s.d.]1 = 0.02, s.d.2 = 0.03). This suggests that the number
of friendship ties did not change a lot between the waves, and classes are quite
similar in the proportion of friendships. The Jaccard index measures the stability
of ties, comparing the number of ties that exist in both data waves to the number
of ties existing in at least one of the data waves; Jaccard indices in this data set
have an average value of 0.34 (s.d. = 0.05). This value is excellent for dynamic
network analyses (Ripley et al. 2017:19–20). There are missing cases in both waves—
an average 5 percent in the first wave and 14 percent in the second wave. This
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difference in the missing proportion should not mean too much bias because the
valid data seem quite similar across observations along dimensions important for
this study.
Roma classification. Observed race was measured as a network using the method
of network rosters. This means that all students had to nominate their classmates
whom they considered Roma by putting an “X” at their columns in the roster. This
resulted in a network with an average density of 0.15 in the first wave and 0.21 in
the second wave (s.d.1 = 0.13, s.d.2 = 0.2). These values suggest that in the second
wave, students classified more others as Roma than in the first wave; also, there is a
big difference between classes in the number of Roma classifications in both waves.
In spite of the change, ties are still relatively stable: the average Jaccard index is 0.36
(s.d. = 0.14). This means that although the number of Roma nominations increased
by the second wave, Roma classification ties that had already existed were unlikely
to disappear. The proportion of missing values was an average 6 percent in the first
data wave and 10 percent in the second data wave.
Roma self-classification. Ethnic self-classification was measured using four different categories: “Hungarian,” “Roma,” “Hungarian and Roma,” and “Other.” For
the analysis, we created two groups: Roma minority (from “Roma” and “Hungarian
and Roma”) and non-Roma majority (from “Hungarian” and “Other”).
Even though theoretically, racial self-classifications are also changeable, in this
analysis, they are only used as an explanatory variable, treated as fixed over time.
This is because during the analyzed time interval, only very few changes happened
in self-classifications, not providing enough information to analyze them with
dynamic network models. This means that self-classifications in the first point of
time are predictors of classifications observed later.
For handling missing cases, we consider Roma those students who did not
specify their ethnicity in the first data wave but (1) gave a valid answer to the
question “If you consider yourself a Roma, which Roma subgroup do you belong
to?” or (2) considered themselves Roma in the second or third data wave and never
considered themselves non-Roma. After this, the remaining proportion of missing
cases on self-classifications is 2 percent.
The subsample consists of 255 self-declared non-Roma (71 percent) and 102
self-declared Roma students (27 percent), with 8.5 self-declared Roma students per
classroom on average. Similarly to Roma classifications, there are relatively big
differences between classes (s.d. = 0.19, minimum = 11 percent, maximum = 74
percent).
Socioeconomic status. When analyzing context and social influence effects on
observed race, it is important to control for socioeconomic status, as social background is strongly related to racial and ethnic classifications (Telles and Lim 1998;
Saperstein and Penner 2012; in the case of Hungary, see Kertesi and Kézdi [2011]).
For this purpose, a principal component was created from the father’s education
level and cultural assets that are in the students’ personal use at home (a desk, a
place to study without being disturbed, a computer that can be used for school
assignments, Internet, a calculator, literature books, books to help preparing for
school). We created this variable to be able to take several aspects of SES into
account without having to add too many variables into our (already quite complex)
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model. Score distributions in each individual classroom can be found in the online
supplement (Appendix C).
Gender. Gender is the most important factor of friendship formation among
children and adolescents (McPherson et al. 2001); therefore, it is also used as a
control variable in the friendship networks. Thirty-eight percent of the students are
male and 62 percent of them are female; this includes one only-female class.

Method and Models
Stochastic Actor-Oriented Models
Results are obtained using SAOMs (Snijders 2001; Snijders 2005; Snijders et al. 2010)
that have been developed for modeling network dynamics of panel data and for
estimating parameters for the effect of selection and influence processes, depending
on, among other factors, characteristics of individuals and dyads in the network. In
SAOMs, network change is represented as a sequence of many small changes, like
in an agent-based simulation model. In each step, one randomly selected actor has
the chance to create or terminate an outgoing tie. The first wave of data serves as a
starting point, and every later data wave is modeled based on the previous network
state observed. SAOMs also model the simultaneous coevolution of multiplex networks
(Snijders, Lomi, and Torló 2013), in which the two (or more) networks change in
alternate steps.
Practically, network evolution modeled with SAOMs can be understood as the
result of individual actors’ “choices” about their ties towards other actors in the
network: they can create new ties and maintain or terminate existing ones. These
decisions are made based on different explanatory variables related to characteristics
of the decision-making actor called Ego; those of the actor to whom Ego considers
creating, maintaining, or terminating a tie, called Alter; and network structure
dependencies. It is assumed that Ego has complete information about the ties in the
network. In coevolution models, each network is modeled using a separate set of
explanatory variables, including variables based on the other network. Therefore, it
is possible to estimate cross-network dependencies.
The parameter interpretation is similar to that of logistic regression models; parameter values refer to the conditional probabilities of a tie to exist (being created or
maintained) as a function of the explanatory variables. At the end of the simulation
process, parameters are estimated based on comparing the characteristics of the
observed networks to the simulated networks.
This article proposes a new approach for analyzing racial classifications and
friendship ties together by treating both as networks: in the friendship network, a tie
from Ego to Alter is sent if Ego names Alter as a friend, whereas in the race network, a
tie from Ego to Alter is sent if Ego classifies Alter as a minority member. By estimating
a dynamic coevolution model of multiplex networks, minority classification ties and
friendship ties are modeled together over time, allowing us to distinguish between
friendship ties affecting racial classifications and racial classifications affecting
friendships.

sociological science | www.sociologicalscience.com

39

January 2018 | Volume 5

Boda

Social Influence on Observed Race

Effects
In SAOMs, it is necessary to specify the exact ways in which network structure
or attributes affect tie evolution (Ripley et al. 2017). For instance, (self-classified)
race can affect in several ways whether a social tie between Ego and Alter will be
present or not, such as race of Ego (modeling whether members of a racial group
send more or less ties in general), the race of Alter (modeling whether members of
a racial group receive more or less ties in general), or the interaction of the two
(together with the main effects, modeling whether same-race nominations are more
likely than cross-race nominations). These configurations are called effects and serve
as explanatory variables in the analysis. In the explanations below, we include
formulae for each effect we use (Ripley et al. 2017).
A SAOM model specification should be such that a good fit with the observed
data can be obtained and that hypotheses can be represented by parameters in the
model. Technically, SAOMs always include effects referring to different relevant
network configurations (like actors’ tendency to reciprocate friendship ties or make
friends with friends of friends) in order to take network dependencies into account.
Usually, attribute-based effects, called covariates, are also included as exogenous
independent variables (e.g., race of Ego, race of Alter, and interaction effects). Structural and covariate effects can be interacted with each other. In coevolution models,
various mixed structural effects may also be specified, which consist of ties from
both networks (e.g., the tendency for “reciprocating” a friendship nomination tie
with a minority classification tie).

Random-Coefficient Multilevel SAOMs
In this article, data from twelve school classes are analyzed. Our goal is to get global
estimates for the whole sample, taking into account that it consists of different
subgroups. One option would be to analyze individual classrooms separately
and then combine the results in a meta-analysis (Snijders and Baerveldt 2003),
but our classroom-level subsamples are too small for the complicated coevolution
models to converge for all groups, and they do not have enough statistical power to
produce significant results. To solve this problem, we conduct a random-coefficient
multilevel SAOM analysis, which is a very new addition to the method (Koskinen
and Snijders 2017; Ripley et al. 2017). In these models, group-wise and global
(combined) parameters are estimated simultaneously; therefore, there is enough
power in the data to produce meaningful results even with small classrooms, but it
is not assumed that all parameters are the same for all groups. This is analogous to
the hierarchical linear model of multilevel analysis (Raudenbush and Bryk 1985;
Snijders and Bosker 1999). In these models, parameters can be set to randomly vary
between groups according to a multivariate normal distribution or to be constant
across groups (Koskinen and Snijders 2017). The analysis is based on a Bayesian
estimation method.
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Model
For our analysis, we need to operationalize our hypotheses in SAOM terms and
“translate” them to SAOM configurations. The effect of these exact configurations
will be tested on the dependent variable—that is, the probability of Ego classifying
Alter as a minority member (1 is minority, 0 if majority).5 For these configurations,
others’ minority nominations (1 if minority, 0 if majority in all cases), minority
self-classifications (1 if minority, 0 if majority), and friendship nominations (1 if
Ego nominates Alter as a friend, 0 otherwise) are taken into account. Table 1 lists,
illustrates, and explains the configurations tested in the model. Black ties stand
for minority nominations, white ties for majority nominations, and dashed ties for
friendship nominations. Black nodes are self-classified minority students, white
nodes are self-classified majority ones; the race of white nodes is not specified, and
they can be either minority or majority members. For example, the table starts
with H/baseline, where we test whether in cases in which Alter is a self-classified
minority member (therefore, Alter’s node is black in the table), it will be more likely
that Ego classifies Alter as a minority member, compared to the reference category
(that is, Alter is a majority member). Here, Ego’s classification is irrelevant; she can
self-classify with either minority or majority group (therefore, Ego’s node is white
in the table).
Table 1 illustrates the configurations that capture our hypotheses in social networks terms. Because not all of these configurations can be expressed by one SAOM
effect each, we present more information in the online supplement (Appendix A)
on how exactly these configurations are calculated, with visual illustrations and the
mathematical formulation of the combinations of SAOM effects used.

Other Variables
Besides these main explanatory variables, many others are also necessary for a
correct model. Most importantly, whereas minority classifications are modeled
based on configurations also including friendship ties, friendship networks are
simultaneously modeled based on configurations also including minority classifications. This way, it can be separated whether friendships affect racial classifications
(e.g., I, as a minority member, will classify the friends I already have as minority
members) or racial classifications affect friendships (e.g., I, as a minority member,
will befriend others I already classify as minority members). In order to model
friendships properly, structural effects based on findings of earlier studies are also
included (Steglich et al. 2010). For modelled SAOM configurations, it is also essential to model all subconfigurations to be able to control for alternative explanations.
The collection of all effects for both parts of the model can be found in the online
supplement (Appendix B).
There are two kinds of attribute effects in the model that are important to mention here. First, gender effects are explanatory variables for the friendship networks,
as gender is considered the most important factor of friendship segregation during
adolescence (McPherson et al. 2001). Second, because of the strong relationship
between social background and ethnicity, many SES effects are also included to
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Table 1: Configurations tested in the model.
Configuration
Illustration
H/baseline: Individuals will tend to agree with others’ self-classifications
Alter self-classified minority
Ego

Prediction

Expected β

Ego will be more likely to classify Alter as a
minority

β H/baseline = +

Alter

H/1: An individual will tend to classify others as members of a racial group if these others have more friends whom the
individual also classifies as members of that group
Alter’s popularity among those
Ego classifies as minorities:
1

2

(1) The number of friendship ties Alter receives (2) from those classified as minorities
by Ego

(3) Ego will be more likely to classify Alter as
a minority

β H/1a = +

(3) Ego will be more likely to classify Alter as
a minority

β H/1b = +

(3) Ego will be less likely to classify Alter as
a minority

β H/1c = –

(3) Ego will be less likely to classify Alter as
a minority

β H/1d = –

(2) Ego will be more likely to classify Alter as
a minority

β H/1a = +

3

Ego

Alter

Alter’s activity towards those
Ego classifies as minorities:
1

2

(1) The number of friendship ties Alter sends
(2) towards those classified as minorities by
Ego

3

Ego

Alter

Alter’s popularity among those
Ego classifies as majorities:
1

2

(1) The number of friendship ties Alter receives (2) from those classified as majorities
by Ego

3

Ego

Alter

Alter’s activity towards those
Ego classifies as majorities:
1

2

(1) The number of friendship ties Alter sends
(2) towards those classified as majorities by
Ego

3

Ego

Alter

H/2: Classroom members will tend to agree in their classification
Peer influence
(1) The number of others classifying Alter as
a minority

1

2

Ego

Alter

H/3: Friends will tend to agree in their classifications even more strongly than other classroom members
Friend influence
(1) The number of others classifying Alter as
a minority by (2) who are named as friends
by Ego

(3) Ego will be more likely to classify Alter as
a minority

1

2

β H/1d = –

3

Ego

Alter

Solid black arrow: minority classification; white arrow: majority classification; dashed black arrow: friendship tie; black node:
self-classified minority actor; white node: any actor.

sociological science | www.sociologicalscience.com

42

January 2018 | Volume 5

Boda

Social Influence on Observed Race

Wave 1
minority classification in-degree

minority classification in-degree

Wave 2

majority

minority

majority

self-identification

minority

self-identification

Figure 1: Minority self-identifications and the number of incoming minority classifications received in wave 1
and wave 2.

control for minority self-classification effects: for each configuration that includes a
self-classification, the equivalent one with SES also enters the model.

Software
For the current analysis, random-coefficient multilevel stochastic actor-oriented
models are estimated. This is done in R by the package RSienaTest.6 The version
used for this analysis is RSienaTest 1.1-284.

Results
Descriptive Results
First, we present some descriptive characteristics of our sample. In the main text,
we only include the ones that are directly interesting for our hypotheses; more
general descriptive statistics can be found in the online supplement (Appendix C).
Our baseline hypothesis states that minority self-classifications and classifications by others are not independent: those who self-classify as minority members
will be more likely to be classified this way. Figure 1 illustrates the relationship
between minority self-classification and students’ in-degrees in the observed race
networks (that is, how many others classify someone as a minority peer).
Both boxes suggest that self-classified minority students are classified much
more often as minority peers by others than self-classified majority students at both
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Figure 2: Number of students’ incoming minority classifications in wave 1 and wave 2.

points of time (N of students in classrooms is between 20 and 30). Furthermore, the
sunflower plot in Figure 2 demonstrates that minority classification in-degrees are
also related to each other over time: those nominated more at the first observation
(axis X) are also nominated more at the second observation (axis Y). “Leaves of the
sunflower” (lines around the circles) indicate how many times each point appears
in our sample. We can see that a big proportion of students appear at and around
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(0, 0); therefore, many students were nominated as minority members by (nearly)
no peers both times.

SAOM Results
Details of the procedure can be found in the online supplement (Appendix D). The
original table of results, together with the friendship evolution, is presented as
part of the online supplement as well (Appendix E). There, we also provide more
information on our results, with estimates, standard errors, credible intervals, and
whether the parameter was fixed or randomly varying. In this section, we only
focus on results directly relevant for our hypotheses. The estimates presented in
Table 2 should be interpreted as similar to log odds ratios in logistic regression
models.
First, H/baseline states that individuals will be likely to accept their peers’
self-classifications. This is expressed by the Alter self-classified minority member
effect. Table 2 shows that its value is β H/baseline = 0.86, and it is highly significant.
Therefore, we find evidence for this baseline hypothesis: self-classifications and
others’ classifications are related.
For the first hypothesis, four predictions are tested on how Alter’s popularity
among and activity towards minority and majority members affect Ego’s classifications about Alter. As Table 2 shows in the Prediction column, we assume that
respective popularity and activity effects point to the same direction. This is because
both popularity in and activity towards a group are signals of friendships with
members of the given group for the observer.
In terms of popularity effects, results meet our expectations. As predicted by
H/1a, those seen as popular among minority students by Ego will be more likely
to be classified as minority members by Ego as well (note again that this is after
controlling for their self-classification). The parameter value is β H/1a = 0.39 (p <
0.001), which should be understood as the added effect of every additional minority
member naming Alter as a friend. Similarly, as predicted by H/1c, the more popular
someone is amongst those classified as majority members by Ego, the less likely it is
that Ego will classify her as a minority member (β H/1c = –0.08, p < 0.001). Altogether,
we could say that people tend to classify others into groups they seem to be popular
in.
However, for activity, the results are quite different. First, we do not find
evidence for H/1b because Alter’s friendship activity towards minority peers does
not seem to significantly affect how she is classified by others. Second, in the case
of H/1d, we find evidence for the opposite of our predictions. Despite what we
expected, nominating more majority peers as friends, in fact, makes it significantly
more likely that someone will be classified as a minority peer by others (β H/1d =
0.04, p < 0.01).
To better understand these surprising results, we should keep in mind that
we estimate these parameters in the same model, therefore controlling for each
other. Hence, these parameters should be interpreted together. Nominating more
majority peers as friends in itself decreases the likelihood that someone is classified
as a majority member, but for instance, having a mutual friendship with a majority
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Table 2: SAOM results.
Hypothesis

Configuration tested

H/baseline

Alter self-classified minority

+

0.86∗
(0.10)

0.66

1.06

H/1a

Alter’s popularity among those
Ego classifies as minorities
Alter’s activity towards those Ego
classifies as minorities
Alter’s popularity among those
Ego classifies as majorities
Alter’s activity towards those Ego
classifies as majorities

+

0.39∗
(0.09)
−0.04
(0.07)
−0.08∗
(0.03)
0.04∗
(0.02)

0.22

0.58

−0.18

0.09

−0.14

−0.03

0.01

0.07

H/2

Peer influence

+

0.13∗
(0.01)

0.11

0.15

H/3

Friendship influence

+

0.18∗
(0.04)

0.11

0.26

H/1b
H/1c
H/1d

Prediction

+
-

Estimate
(standard error)

Credible interval
From
To

The estimates presented are log odds ratios; ∗ p < 0.01.
friend (which counts as both an outgoing and an incoming friendship tie), in total,
still increases it (β H/1c + β H/1d = 0.04).
Based on our results for H/1c and H/1d, we created the heatmap (Figure 3)
to illustrate how the combination of incoming and outgoing friendship ties with
majority students (x axis and y axis, respectively) affects observed race. Black and
red colors mean high conditional log odds for majority and minority classifications
by others, respectively; the red line demonstrates conditional odds ratios of 1 (that
is, equal additional probabilities for minority and majority nominations). The black
45◦ line shows the cases when individuals send and receive an equal number of
friendship nominations to and from majority peers.
Based on the figure, we can distinguish between different types of social positions based on incoming and outgoing friendship ties with majority peers. First,
those perceived to have balanced social positions in the majority group (a similar
number of incoming and outgoing ties) are relatively likely to be classified as majority members (see the 45◦ black line in Figure 3). Of these individuals, the ones with
more friends are even more likely to be classified into the majority group (as we
go towards the right-top from the left-bottom along the 45◦ line in Figure 1, values
move farther apart from the red line).
Second, students perceived as more popular than active in the majority group
(above the 45◦ line) are even more likely to be classified as majority members.
This group includes those who are very important members of the community
(the so-called “popular students”), have a high number of others naming them as
friends, and often themselves name fewer peers. Both the number of friendship
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Boda
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0.4
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10

15

Majority

Activity towards majorities (N of outgoing ties)
Figure 3: Classifications based on popularity amongst and activity towards majority peers.

ties received and the relative lack of ties sent increase the conditional odds that
someone is perceived as a majority student.
Finally, those who choose majority students as friends but are chosen by them
much less often are likely to be seen as minority members by others (see those
under the red line). Naming more people as friends (those who are “trying too
hard”) or having a larger difference between ties sent and received further increase
this likelihood.
These results can imply hierarchical relationships between the majority and the
minority groups in these communities and give us some indications about different
social positions related to racial classifications. To extend our previous observations,
we can now say that people indeed classify others into groups they seem to be
popular in; however, making too much (unreciprocated) effort to befriend members
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of a given group, especially a higher-status group, could be understood as a signal
that someone does not actually belong to that group.
It seems that there are two distinct hierarchies in our communities: the majority
and the minority ones. As demonstrated before, students who are popular in
the minority-group hierarchy are likely to be seen as minority members themselves;
those peripheral in the majority-group hierarchy but seem to make efforts to belong
there are also more likely to be classified as minority members. This paints quite
an interesting picture about how students think about interracial relations in the
community.
For social influence effects, we find positive and strongly significant parameters
(p < 0.001), as predicted: β H/2 = 0.13 for the general peer effect, and β H/3 = 0.18 for
friend influence. This is strong evidence for both H/2 and H/3: peers tend to agree
in their classifications with others, and this is even stronger for friends.
It is also important to note that none of the SES variables are significant in the
model (see Appendix E in the online supplement), suggesting that social background is not responsible for the processes in focus. However, the sample examined
here is quite homogeneous in social background: these students mostly belong
to lower social classes. This is a consequence of the subsample selection criteria:
because of the disadvantaged position of Roma people in Hungary, school classes
including at least 10 percent minority students attract lower-class (minority or
majority) students located in lower-class neighborhoods and are mostly the ones
offering lower-status training programs.

Discussion
This article investigates social effects on observed race and identifies micromechanisms influencing one’s classifications of others’ race. Explaining the formation
and fluidity of racial classifications is essential because these play an even more
important role in how people relate to each other than self-classifications. Various
previous examples imply that in cases of individual mobility, observed race is also
the key: the new group membership chosen by the individual has to be accepted by
others (e.g., Portes and Sensenbrenner 1993; Bourgois 2003).
Previous quantitative research focusing on observed race has so far relied on the
classification of the survey interviewer about the respondent. This assumes that
there is a typical category one is classified into and that the judgement of the
interviewer is a good proxy for this. We instead suggest that racial classification
is a relational concept, and therefore it varies along observers and should be best
understood based on characteristics of the observer, of the observed one, their
relationship, and the social context. We argue that these shifts cannot be fully
explained by external characteristics of the individuals; they are also shaped by
endogenous processes within groups. Moreover, we focus on the classification of
socially important others: adolescents’ peers in the classroom.
The article identified two main groups of microlevel mechanisms shaping racial
classifications. First, we expected people to assume that friends are more similar to
each other than their “actual” level of similarity (based on their self-classifications).
Therefore, the more friends one perceives a given peer has from a certain racial
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group, the more likely that she will classify this person as a member of that group
as well. Results show that the situation is more complex, and the combination of
popularity and activity has a crucial role in how someone is classified by an other.
The minority group seems to be perceived as a homogeneous social group; everyone
who appears to be well liked by minority members will be likely to be classified as
a minority peer as well. This is while controlling for individuals’ tendency to make
friends with each other based on their (self-classified and observed) race and for the
tendency that those who self-classify as minority members will be more likely to
be classified this way by others. Therefore, it seems that students generally do not
assume that majority peers would appear in the center of the minority hierarchy.
This is consistent with social identity theory, which suggests that it is the members
of the lower-status group who try to join other social groups, although this makes
less sense for members of the higher-status group.
At the same time, the majority-group hierarchy is perceived as more heterogeneous: those with well-balanced social positions are classified as majority members,
even those who are somewhat less popular than active; the very popular students
are classified as majority members even more strongly; and those perceived to make
efforts to belong to the majority group but who mostly fail (as others do not choose
them as friends) are classified as minority members. This is also consistent with
social identity theory: a group of minority students in these communities might be
perceived to attempt to join the majority hierarchy.
Thus, our results provide evidence that the role of friendship ties is crucial when
classifying race. There are two social positions associated with being classified as
a minority student: having a central position in the (perceived) minority group
and, less strongly, trying to join the (perceived) majority group but having only
a peripheral position in it. As a mechanism, this should be related to minority
students’ perceived effort for individual mobility (i.e., for leaving their ethnic group
and trying to make friends within the majority group instead).
However, we should emphasize here that minority students attempting to
join the majority hierarchy but achieving only peripheral positions in it do not
necessarily fail completely in their efforts: if they did not have any meaningful
contact towards majority students at all, they would probably not name any of them
as friends. This is because the questionnaire measures friendship perceptions instead
of friendship wishes or goals. If two students never even spend time together, we
cannot expect that either of them would perceive their relationship as a friendship.
However, in cases in which some contact is provided, the student for whom the
relationship is more important may be willing to overestimate its strength and
intimacy relative to the other student.
To describe group hierarchy in more detail and depth, other variables (e.g.,
power, respect, or status) would be necessary (Coleman 1961). This has not been the
purpose of this article. Hence, the topic should be further investigated in the future.
Besides status-related ones, many other network dimensions could be potentially
linked to racial identifications in the future (Elmer, Boda, and Stadtfeld 2017; Vörös
and Snijders 2017). Of these, negative ties could be particularly important because
of their strong influence on groups (Huitsing et al. 2012; Boda and Néray 2015; Pál

sociological science | www.sociologicalscience.com

49

January 2018 | Volume 5

Boda

Social Influence on Observed Race

et al. 2016) (though interestingly, initial results did not show significant effects for
negative ties on ethnic classifications).
Because opinions and classifications are subjects of social influence in communities, we also expected that peers, and especially friends, affect each other’s
classifications on others’ race in the group: they tend to agree in their classifications.
Our results provide strong evidence for such social influence processes. The effect
of classmates in general is positive and significant, suggesting that there is indeed
a Matthew effect on racial classification (Merton 1968). That is, the more minority
nominations someone already has, the more she will have later. At the same time,
the influence of friends was, as expected, even stronger. This suggests that students
indeed have the ability to affect each other’s classifications about their classmates’
race. This is a very strong and unique finding: it shows that the evolution of racial
classifications is not that different from the formation of other attitudes and opinions
shared in groups.
Our microlevel approach utilizes concepts and techniques from social network
analysis; our results are based on stochastic actor-oriented models. Because of the
actor-oriented perspective, we are able to model social processes at the microlevel,
always from the given observer’s perspective, which allows us to avoid analyzing
aggregated data. At the same time, using longitudinal models makes it possible
to distinguish between the effect of friendship ties on racial classifications and
racial classifications on friendship ties. Although there are always alternative
explanations one cannot control for, these are great advantages of our approach,
providing us with robust results on the fluidity of racial classifications. Moreover,
using the random-coefficient multilevel SAOMs allowed us to analyze multiple
school communities together and estimate global parameters.
The most important limitation of our approach is that it assumes actors’ full
information about relationships and classifications in the community. This is a
strong assumption, and the larger the group, the less likely that it is true. Our groups
are relatively small (20 to 30 students), and it is not unreasonable to assume that
students have a lot of information about their peers. Moreover, even if individuals
cannot tell exactly which peers are friends with each other, they probably see the
general friendship tendencies in the community. Our results also support this:
individuals seem to observe certain social positions related to the combination of
incoming and outgoing social ties and associate these with ethnicity. Similarly,
students are probably not aware of everyone’s classification about everyone else;
however, they seem to somehow perceive—and react to—the general opinion about
their classmates’ ethnicities in the class. This is an interesting finding itself, and
further research should investigate the exact mechanisms behind these processes.
One potential explanation could be that individuals show consistently different behaviors towards those they classify as minority rather than majority peers.
Observing the general patterns of these interactions affects students’ racial classifications: because these communities are relatively small, and students have most
of their courses together, a large part of these interactions can be observed by everyone. As a result, the more students “treat someone” as a minority member, the
more likely that others will do so as well. Still, it is not surprising that students
adopt their friends’ opinions more than others’—friends are more important for the
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individual, and it is more likely to actually have precise information about friends’
classifications.
The context of this article is the case of Roma minorities in Hungary. This limits
the conclusions of our analysis. The results cannot be generalized to minorities
other than the Roma; even the generalization for Roma people in Hungary is limited
because similarly to most smaller-scale social network studies, the sample is not
representative. To be able to draw more reliable conclusions about social effects on
racial classifications, similar analyses should be conducted on larger representative
samples from various social contexts.
We expect that results on other interracial contexts may show substantial differences compared to ours. Racial and ethnic groups experience different levels
of ambiguity when being categorized by others: this leaves more or less space
for social mechanisms. Thus, variation on observable characteristics among selfidentified members of a racial group, such as phenotypical attributes, language,
or religion—and the extent to which these characteristics can be changed by the
individual herself—can make a crucial difference on the results. The presence of
multiple racial and ethnic groups may also have a major effect on how race is
observed in the community.
Beyond this, handling more than two racial groups makes the analysis somewhat
more complicated. In general, our method can easily be adapted: classifications
into each group can be modelled as separate dependent variables (which may or
may not overlap with each other, depending on the researcher’s decision). Because
of multilevel modelling, not all racial groups have to be present in all communities
in the analysis (if there are multiple communities). However, for the analysis of
minority groups with only very few self-identified members, it may be necessary to
create larger racial categories out of these.
In spite of the uniqueness of our context, it is important to emphasize that
the hypotheses were derived from general theories; therefore, for the supported
hypotheses this still gives evidence for the social mechanisms involved. This study
can be an important first step towards a new relational perspective of examining
racial shifts in communities.

Notes
1 There are traditional distinctions between race and ethnicity based on several dimensions
(e.g., involuntary–voluntary, external categorization–internal self-identification, nature–
culture, rigid–flexible); however, distinction based on these is now debated (Brubaker
2009). Though there are other factors that might differentiate between race and ethnicity, according to Brubaker (2009:27–28), “rather than seek to demarcate precisely their
respective spheres, it may be more productive to focus on identifying and explaining
patterns of variation on these and other dimensions, without worrying too much about
where exactly race stops and ethnicity begins.” For the research questions examined in
this article, race and ethnicity are analyzed in relation to minority and majority status
and in- and outgroup processes. As Brown, Hitlin, and Elder (2006:411) put it, “lived experience of race and ethnicity are qualitatively similar conceptual categories”; therefore,
in this study we will use the term “race” in a broader sense, including ethnicity as well,
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when discussing these general processes. In cases about ethnicity in particular, the term
“ethnicity” will be used.
2 The data was collected by the MTA TK “Lendület” Research Center for Educational and
Network Studies in Hungary.
3 Training programs: vocational schools, secondary technical schools (which provide
vocational training but also allow students to participate in tertiary education), and
secondary grammar schools (which are the most prestigious and mainly prepare students
for tertiary education). In the Hungarian education system, school classes are relatively
small and they have most of their courses together.
4 The third data wave was collected shortly after the beginning of the second academic
year, when a significant proportion of students left their classes. Because of the high—
and biased—composition change, these data cannot be analyzed together with the first
two data waves.
5 The terms “majority” and “minority” are used here referring to the group’s general
status in society, not relative to classroom proportions.
6 https://r-forge.r-project.org/R/?group_id=461.

References
Alba, Richard. 2005. “Bright vs. Blurred Boundaries: Second-Generation Assimilation
and Exclusion in France, Germany, and the United States.” Ethnic and Racial Studies
28(1):20–49. https://doi.org/10.1080/0141987042000280003.
Barth, Fredrik. 1969. Ethnic Groups and Boundaries: The Social Organization of Culture Difference.
Boston: Little, Brown and Company.
Block, Per, and Thomas Grund. 2014. “Multidimensional Homophily in Friendship Networks.” Network Science 2(2):189–212. https://doi.org/10.1017/nws.2014.17.
Boda, Zsófia, and Bálint Néray. 2015. “Inter-Ethnic Friendship and Negative Ties in Secondary School.” Social Networks 43:57–72. https://doi.org/10.1016/j.socnet.2015.
03.004.
Bourgois, Philippe. 2003. In Search of Respect: Selling Crack in El Barrio. Cambridge, UK:
Cambridge University Press.
Brown, J. Scott, Steven Hitlin, and Glen H. Elder, Jr. 2006. “The Greater Complexity of
Lived Race: An Extension of Harris and Sim.” Social Science Quarterly 87(2):411–31.
https://doi.org/10.1111/j.1540-6237.2006.00388.x.
Brubaker, Rogers. 2009. “Ethnicity, Race, and Nationalism.” Annual Review of Sociology
35:21–42. https://doi.org/10.1146/annurev-soc-070308-115916.
Campbell, Mary E., and Lisa Troyer. 2007. “The Implications of Racial Misclassification
by Observers.” American Sociological Review 72(5):750–65. https://doi.org/10.1177/
000312240707200505.
Coleman, James. 1961. he Adolescent Society. New York: Free Press.
Cooley, Charles H. 1902. Human Nature and the Social Order. New York: Scribner.
Elmer, Timon, Zsófia Boda, and Christoph Stadtfeld. 2017. “The Co-Evolution of Emotional
Well-Being with Weak and Strong Friendship Ties.” Network Science 5(3): 278–307. https:
//doi.org/10.1017/nws.2017.20.
Feliciano, Cynthia. 2016. “Shades of Race: How Phenotype and Observer Characteristics
Shape Racial Classification.” American Behavioral Scientist 60(4):390–419. https://doi.
org/10.1177/0002764215613401.
sociological science | www.sociologicalscience.com

52

January 2018 | Volume 5

Boda

Social Influence on Observed Race
Ginsberg, Elaine K. 1996. Passing and the Fictions of Identity. Durham: Duke University Press.
Harris, David R. 2002. “In the Eye of the Beholder: Observed Race and Observer Characteristics.” Population Studies Center Research Report no. 02-522. https://doi.org/10.
1215/9780822382027.
Harris, David R., and Jeremiah Joseph Sim. 2000. “An Empirical Look at the Social Construction of Race: The Case of Multiracial Adolescents.” Population Studies Center Research
Report no. 00-452.
Harris, David R., and Jeremiah Joseph Sim. 2002. “Who Is Multiracial? Assessing the
Complexity of Lived Race.” American Sociological Review 674:614–27. https://doi.org/
10.2307/3088948.
Herman, Melissa R. 2010. “Do You See What I Am? How Observers’ Backgrounds Affect
Their Perceptions of Multiracial Faces.” Social Psychology Quarterly 73(1):58–78. https:
//doi.org/10.1177/0190272510361436.
Hitlin, Steven, J. Scott Brown, and Glen H. Elder, Jr. 2006. “Racial Self-Categorization
in Adolescence: Multiracial Development and Social Pathways.” Child Development
77(5):1298–308. https://doi.org/10.1111/j.1467-8624.2006.00935.x.
Hitlin, Steven, J. Scott Brown, and Glen H. Elder, Jr. 2007. “Measuring Latinos: Racial
vs. Ethnic Classification and Self-Understandings.” Social Forces 86(2):587–611. https:
//doi.org/10.1093/sf/86.2.587.
Huisman, Chip. 2013. “Does It Matter What Friends Think, Say, or Do? The Role of Friends’
Smoking Attitudes and Behavior for Dutch Adolescents’ Smoking Behavior.” Substance
Use & Misuse 49(6):715–23. https://doi.org/10.3109/10826084.2013.863347.
Huitsing, Gijs, Marijtje A. J. van Duijn, Tom A. B. Snijders, Peng Wang, Miia Sainio, Christina
Salmivalli, and René Veenstra. 2012. “Univariate and Multivariate Models of Positive and
Negative Networks: Liking, Disliking, and Bully–victim Relationships.” Social Networks
34(4):645–57. https://doi.org/10.1016/j.socnet.2012.08.001.
Janky, Béla. 2006. “The Social Position and Fertility of Roma Women.” Pp. 132–45 in Changing
Roles: Report on the Situation of Women and Men in Hungary, edited by I. Nagy, M. Pongrácz,
and I. G. Tóth. Budapest: TARKI Social Research Institute.
Kertesi, Gábor, and Gábor Kézdi. 2005. “Roma Children in the Transformational Recession - Widening Ethnic Schooling Gap and Roma Poverty in Post-Communist Hungary.”
Budapest Working Papers on the Labour Market, No. BWP - 2005/8, ISBN 9639588547Institute of Economics, Centre for Economic and Regional Studies, Hungarian Academy of
Sciences.
Kertesi, Gábor, and Gábor Kézdi. 2006. “Expected Long-Term Budgetary Benefits to Roma
Education in Hungary.” Roma Education Fund, Working Paper No. 1.
Kertesi, Gábor, and Gábor Kézdi. 2011. “Roma Employment in Hungary after the PostCommunist Transition.” Economics of Transition 19(3):563–610. https://doi.org/10.
1111/j.1468-0351.2011.00410.x.
Kézdi, Gábor, and Gábor Kertesi. 2011. “The Roma/non-Roma Test Score Gap in Hungary.”
American Economic Review 101(3):519–25. https://doi.org/10.1257/aer.101.3.519.
Khanna, Nikki. 2004. “The Role of Reflected Appraisals in Racial Identity: The Case
of Multiracial Asians.” Social Psychology Quarterly 67(2):115–31. https://doi.org/10.
1177/019027250406700201.
Khanna, Nikki. 2011. Biracial in America: Forming and Performing Racial Identity. Lanham:
Lexington Books.

sociological science | www.sociologicalscience.com

53

January 2018 | Volume 5

Boda

Social Influence on Observed Race
Khanna, Nikki, and Cathryn Johnson. 2010. “Passing as Black Racial Identity Work among
Biracial Americans.” Social Psychology Quarterly 73(4):380–97. https://doi.org/10.
1177/0190272510389014.
Koskinen, Johan, and Tom A. B. Snijders. 2017. “Random-Effect Multilevel Stochastic
Actor-Oriented Models.” Working Paper, University of Groningen.
Ladányi, János, and Iván Szelényi. 2006. Patterns of Exclusion: Constructing Gypsy Ethnicity
and the Making of an Underclass in Transitional Societies of Europe. Boulder: East European
Monographs.
Leszczensky, Lars, and Sebastian Pink. 2015. “Ethnic Segregation of Friendship Networks in
School: Testing a Rational-Choice Argument of Differences in Ethnic Homophily between
Classroom-and Grade-Level Networks.” Social Networks 42:18–26. https://doi.org/10.
1016/j.socnet.2015.02.002.
Light, John M., Charlotte C. Greenan, Julie C. Rusby, Kimberley M. Nies, and Tom A. B.
Snijders. 2013. “Onset to First Alcohol Use in Early Adolescence: A Network Diffusion
Model.” Journal of Research on Adolescence 23(3):487–99. https://doi.org/10.1111/jora.
12064.
Lomi, Alessandro, Tom A. B. Snijders, Christian E. G. Steglich, and Vanina Jasmine Torló.
2011. “Why Are Some More Peer than Others? Evidence from a Longitudinal Study
of Social Networks and Individual Academic Performance.” Social Science Research
40(6):1506–20. https://doi.org/10.1016/j.ssresearch.2011.06.010.
McPherson, Miller, Lynn Smith-Lovin, and James M. Cook. 2001. “Birds of a Feather:
Homophily in Social Networks.” Annual Review of Sociology 27:415–44. https://doi.
org/10.1146/annurev.soc.27.1.415.
Merton, Robert K. 1968. “The Matthew Effect in Science.” Science 159(3810):56–63. https:
//doi.org/10.1126/science.159.3810.56.
Moody, James. 2001. “Race, School Integration, and Friendship Segregation in America.”
American Journal of Sociology 107(3):679–716. https://doi.org/10.1086/338954.
Morry, Marian M. 2005. “Relationship Satisfaction as a Predictor of Similarity Ratings: A
Test of the Attraction-Similarity Hypothesis.” Journal of Social and Personal Relationships
22(4):561–84. https://doi.org/10.1177/0265407505054524.
Nagel, Joane. 1994. “Constructing Ethnicity: Creating and Recreating Ethnic Identity and
Culture.” Social Problems 41(1):152–76. https://doi.org/10.2307/3096847.
Nagel, Joane. 1995. “American Indian Ethnic Renewal: Politics and the Resurgence of
Identity.” American Sociological Review 60(6):947–65. https://doi.org/10.2307/2096434.
Pál, Judit, Christoph Stadtfeld, André Grow, and Károly Takács. 2016. “Status Perceptions
Matter: Understanding Disliking Among Adolescents.” Journal of Research on Adolescence
26(4):805–18. https://doi.org/10.1111/jora.12231.
Penner, Andrew M., and Aliya Saperstein. 2015. “Disentangling the Effects of Racial SelfIdentification and Classification by Others: The Case of Arrest.” Demography 52(3):1017–
24. https://doi.org/10.1007/s13524-015-0394-1.
Portes, Alejandro, and Julia Sensenbrenner. 1993. “Embeddedness and Immigration: Notes
on the Social Determinants of Economic Action.” American Journal of Sociology 98(6):1320–
50. https://doi.org/10.1086/230191.
Raudenbush, Stephen W., and Anthony S. Bryk. 1985. “Empirical Bayes Meta-Analysis.”
Journal of Educational and Behavioral Statistics 10(2):75–98. https://doi.org/10.3102/
10769986010002075.

sociological science | www.sociologicalscience.com

54

January 2018 | Volume 5

Boda

Social Influence on Observed Race
Ripley, Ruth M., Tom A. B. Snijders, Zsofia Boda, András Vörös, and Paulina Preciado.
2017. “Manual for RSiena.” Retrieved November 14, 2017. http://www.stats.ox.ac.
uk/~snijders/siena/RSiena_Manual.pdf.
Roth, Wendy. 2012. Race Migrations: Latinos and the Cultural Transformation of Race. Stanford:
Stanford University Press.
Roth, Wendy D. 2016. “The Multiple Dimensions of Race.” Ethnic and Racial Studies 39(8):1310–
38. https://doi.org/10.1080/01419870.2016.1140793.
Saperstein, Aliya. 2006. “Double-Checking the Race Box: Examining Inconsistency between
Survey Measures of Observed and Self-Reported Race.” Social Forces, 85(1):57–74. https:
//doi.org/10.1353/sof.2006.0141.
Saperstein, Aliya, and Andrew M. Penner. 2010. “The Race of a Criminal Record: How
Incarceration Colors Racial Perceptions.” Social Problems 57(1):92–113. https://doi.org/
10.1525/sp.2010.57.1.92.
Saperstein, Aliya, and Andrew M. Penner. 2012. “Racial Fluidity and Inequality in the United
States.” American Journal of Sociology 118(3):676–727. https://doi.org/10.1086/667722.
Sijtsema, Jelle J., Tiina Ojanen, René Veenstra, Siegwart Lindenberg, Patricia H. Hawley, and
Todd D. Little. 2010. “Forms and Functions of Aggression in Adolescent Friendship
Selection and Influence: A Longitudinal Social Network Analysis.” Social Development
19(3):515–34. https://doi.org/10.1111/j.1467-9507.2009.00566.x.
Simonovits, Gabor, and Gabor Kézdi. 2014. “Poverty and the Formation of Roma Identity in
Hungary: Evidence from a Representative Panel Survey of Adolescents.” Social Science
Research Network. Retrieved November 14, 2017. https://papers.ssrn.com/sol3/
papers.cfm?abstract_id=2428607.
Smith, Sanne, Frank Van Tubergen, Ineke Maas, and Daniel A. McFarland. 2016. “Ethnic
Composition and Friendship Segregation: Differential Effects for Adolescent Natives and
Immigrants.” American Journal of Sociology 121(4):1223–72. https://doi.org/10.1086/
684032.
Snijders, Tom A. B., Gerhard G. van de Bunt, and Christian E. G. Steglich. 2010. “Introduction
to Stochastic Actor-Based Models for Network Dynamics.” Social Networks 32(1):44–60.
https://doi.org/10.1016/j.socnet.2009.02.004.
Snijders, Tom A. B. 2001. “The Statistical Evaluation of Social Network Dynamics.” Sociological Methodology 31(1):361–95. https://doi.org/10.1111/0081-1750.00099.
Snijders, Tom A. B. 2005. “Models for Longitudinal Network Data.” Pp. 215–47 in Models
and Methods in Social Network Analysis. New York: Cambridge University Press. https:
//doi.org/10.1017/CBO9780511811395.011.
Snijders, Tom A. B., and Chris Baerveldt. 2003. “A Multilevel Network Study of the Effects
of Delinquent Behavior on Friendship Evolution.” Journal of Mathematical Sociology 27(23):123–51. https://doi.org/10.1080/00222500305892.
Snijders, Tom A. B., Alessandro Lomi, and Vanina Jasmine Torló. 2013. “A Model for the
Multiplex Dynamics of Two-Mode and One-Mode Networks, with an Application to
Employment Preference, Friendship, and Advice.” Social Networks 35(2):265–76. https:
//doi.org/10.1016/j.socnet.2012.05.005.
Snijders, Tom A. B., and Roel Bosker. 1999. Multilevel Analysis: An Introduction to Basic and
Applied Multilevel Analysis. London: SAGE Publishing.
Stark, Tobias H. 2015. “Understanding the Selection Bias: Social Network Processes and the
Effect of Prejudice on the Avoidance of Outgroup Friends.” Social Psychology Quarterly
78(2):127–50. https://doi.org/10.1177/0190272514565252.

sociological science | www.sociologicalscience.com

55

January 2018 | Volume 5

Boda

Social Influence on Observed Race
Steglich, Christian, Tom A. B. Snijders, and Michael Pearson. 2010. “Dynamic Networks
and Behavior: Separating Selection from Influence.” Sociological Methodology 40(1):329–93.
https://doi.org/10.1111/j.1467-9531.2010.01225.x.
Steglich, Christian, Tom A. B. Snijders, and Patrick West. 2006. “Applying SIENA: An
Illustrative Analysis of the Coevolution of Adolescents’ Friendship Networks, Taste in
Music, and Alcohol Consumption.” Methodology: European Journal of Research Methods for
the Behavioral and Social Sciences 2(1):48–56. https://doi.org/10.1027/1614-2241.2.1.
48.
Stepanikova, Irena. 2010. “Applying a Status Perspective to Racial/Ethnic Misclassification:
Implications for Health.” Pp. 159–83 in Advances in Group Processes, edited by S. R. Thye
and E. Lawler. Bingley: Emerald Group Publishing Limited. https://doi.org/10.
1108/S0882-6145(2010)0000027009.
Tajfel, Henri, and J. C. Turner. 1979. “An Integrative Theory of Intergroup Conflict.” Pp. 33–
47 in The Social Psychology of Intergroup Relations, edited by W. G. Austin and S. Worchel.
Monterey: Brooks/Cole.
Telles, Edward E. 2002. “Racial Ambiguity among the Brazilian Population.” Ethnic and
Racial Studies 25(3):415–41. https://doi.org/10.1080/01419870252932133.
Telles, Edward E., and Nelson Lim. 1998. “Does It Matter Who Answers the Race Question?
Racial Classification and Income Inequality in Brazil.” Demography 35(4):465–74. https:
//doi.org/10.2307/3004014.
Váradi, Luca. 2014. “Do Friends Have Similar Attitudes towards the Roma? – The Shared
Nature of Prejudice.” Pp. 125–58 in Youths Trapped in Prejudice: Hungarian Adolescents’ Attitudes Towards the Roma. Wiesbaden: Springer VS. https://doi.org/10.1007/
978-3-658-05891-3_6.
Vörös, András, and Tom A. B. Snijders. 2017. “Cluster Analysis of Multiplex Networks:
Defining Composite Network Measures.” Social Networks 49:93–112. https://doi.org/
10.1016/j.socnet.2017.01.002.
Wentzel, Kathryn R., Carolyn M. Barry, and Kathryn A. Caldwell. 2004. “Friendships in
Middle School: Influences on Motivation and School Adjustment.” Journal of Educational
Psychology 96(2):195–203. https://doi.org/10.1037/0022-0663.96.2.195.
Yeung, King-To, and John Levi Martin. 2003. “The Looking Glass Self: An Empirical Test and
Elaboration.” Social Forces 81(3):843–79. https://doi.org/10.1353/sof.2003.0048.
van Zalk, Maarten H., Magraret Kerr, Nejra van Zalk, and Håkan Stattin. 2013. “Xenophobia
and Tolerance toward Immigrants in Adolescence: Cross-Influence Processes within
Friendships.” Journal of Abnormal Child Psychology 41(4):627–39. https://doi.org/10.
1007/s10802-012-9694-8.
Zolberg, Aristide R., and Long Litt Woon. 1999. “Why Islam Is Like Spanish: Cultural
Incorporation in Europe and the United States.” Politics & Society 27(1):5–38. https:
//doi.org/10.1177/0032329299027001002.

sociological science | www.sociologicalscience.com

56

January 2018 | Volume 5

Boda

Social Influence on Observed Race

Acknowledgements: This work was supported by the Hungarian Scientific Research
Fund (OTKA; grant K 881336) and the Economic and Social Research Council (grant
ES/J500112/1). The data were collected in the scope of the MTA TK “Lendület” Research Center for Educational and Network Studies. I would like to thank Tom Snijders,
Janne Jonsson, Károly Takács, Bálint Néray, András Vörös, Christoph Stadtfeld, Per
Block, Brooks Paige, James Moody, John Ermisch, and many other colleagues for
helpful comments on different versions of this article.
Zsófia Boda: Chair of Social Networks, ETH Zürich; Nuffield College, University of
Oxford; MTA TK “Lendület” Research Center for Educational and Network Studies,
Hungarian Academy of Sciences.
E-mail: zsofia.boda@gess.ethz.ch.

sociological science | www.sociologicalscience.com

57

January 2018 | Volume 5

