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Longitudinal analysis of personal networks. The case of Argentinean migrantsin

Spain

Abstract

This paper discusses and illustrates various appesafor the longitudinal analysis of
personal networks (multilevel analysis, regressinalysis, and SIENA). We combined
the different types of analyses in a study of thanging personal networks of
immigrants. Data were obtained from 25 ArgentinganSpain, who were interviewed
twice in a two-year interval. Qualitative interviswere used to estimate the amount of
measurement error and to isolate important predictQuantitative analyses showed
that the persistence of ties was explained byttength, network density, and alters’
country of origin and residence. Furthermore, titasity appeared to be an important
tendency, both for acquiring new contacts andHerrelationships among alters. At the
network level, immigrants’ networks were remarkaldtable in composition and
structure despite the high turnover. Clustered liggapave been used to illustrate the

results. The results are discussed in light of tadem to the host society.

Key words: personal network analysis, social networks, ntigra clustered graphs.
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1. Introduction

In recent years, social network analysis has shiftoere and more to dynamic
analysis. Networks are inherently dynamic, andassisectional analysis of networks
has a limited capacity to explain the processes dha responsible for the outcomes
observed at one point in time. Statistical modeals the longitudinal analysis of
networks developed so far have been specificakyoted for dealing with complete or
sociocentric networks (e.g., Snijders, 2005). Thesmlels are not directly or fully
applicable to personal or ego-centered networksthla article, we explored the
possibilities of longitudinal analysis of persomedtworks, combining qualitative and
quantitative techniques.

Along with the methodological interest of our expitoon, we want to show how a
dynamic perspective on personal network data allmsgarchers to gain knowledge
about the different dynamics identified and heegatio formulate new and more
powerful research questions. In our study, we happlied this perspective to the
identification of patterns of change in the perdor@works of 25 Argentineans living
in Spain. These persons participated in a studperhanging networks of immigrants,
and were interviewed twice with about two yearbeatween.

The remainder of this article is divided in sevent®ns. The next two sections are
devoted to a literature review of the longitudiadalysis of personal networks and
statistical approaches to longitudinal personalwogt analysis. We illustrate these
approaches with our data of the changing perscetalarks of Argentinean immigrants
in Spain. Section 4 introduces the example cont#xthe personal networks of
immigrants, and Section 5 presents the data anchétieodology developed for the two
waves of structured interviews. The sixth and s#veections describe the results of

the qualitative and quantitative analyses, respelsti Last, we give a summary of the
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findings and a discussion of our approach.
2. Longitudinal analysisof personal networks

One of the first studies into personal network agitd was conducted in Toronto
during several decades, first by Leighton and Wafinjn 1968) and later (1978 and
2004/05) by Wellman and his collaborators (see IWvah, Carrington & Hall, 1988;
Wellman, Wong, Tindall, & Nazer, 1997; Wellman ¢t 2005). These so-called East
York studies have shown how personal networks achawvgr time and have estimated,
among others, the influence of distance and comeation on this evolution (Mok &
Wellman, 2007; Mok, Wellman, & Carrasco, 2008). Tirst East York study was
mainly interested in strong ties, defined on theidvaf emotional closeness and
frequency of contact, but the two later studiesuded weak ties as well.

Apart from a general interest in relationship psses, longitudinal analysis of
personal networks has typically been applied in fiefols of study. First, social support
studies tend to use a dynamic analysis to estithatdisruptive effects of life events on
the social network that surrounds an individuale Tthansition from high school to
university (e.g., Degenne & Lebeaux, 2005), magiédigalmijn, 2003), divorce (e.g.,
Terhell, Broese Van Groenou, & Van Tilburg, 200a)ildbearing, residential change,
return to education in midlife (Suitor & Keeton, R, retirement (Van Tilburg, 1992)
and widowhood (Morgan, Neal, & Carder, 2000; Guijadan Tilburg, & Broese Van
Groenou, 2007have all been studied in relation to the changieg@nal networks of
individuals. In these cases, researchers used pautkés in which the respondents were
interviewed at multiple times before and after mportant event. Other studies, though
not focused on life events, also related persomdvork dynamics to changes in
individual well-being (e.g., Costenbader, Astond.,a&kin, 2006).

A dynamic perspective on personal networks has lzdsm used to illustrate social

49



and cultural changes in Russia (Lonkila, 1997),t&tasGermany (Volker & Flap,
1995), Hungary (Angelusz & Tardos, 2001), China gRuFreeman, Dai, Pan, &
Zhang, 1997), and America (McPherson, Smith-LogimBrashears, 2006). The studies
in post-communist societies illustrated how peamed their personal networks as a
resource for coping with the new market situateither acquiring new acquaintances
for taking advantage of market opportunities orp#geng former relationships for
obtaining products and services no longer provigethe system. For such studies into
macro-level changes, researchers either used d pa@etrend analysis. In the latter
case, assertions can be made at the macro-lewehobat the individual or relational
level.

In this article, we concentrate on longitudinal Igg@ of personal networks based
on panel studies, that is, studies in which respotglare interviewed at least twice. In
such studies, respondentsg@g are typically asked to list a number of network
members dlters) in each wave and to give information about thelattes of these
network members and of the ties they have with thEms enables researchers to study
how thecompositionof the personal networks, that is, the aggregateibutes of alters
and ties per network (e.g., proportion of altershva higher degree, average age of
alters, proportion of kin), changes across time tanelate the changing composition to
changes in outcome variables, for example respasdesll-being. In addition, data
can be collected about the ties that network mesnbave among themselves in each
wave in order to study the (changirggjuctureof the ties in a personal network as well
(e.g., network density, average betweenness ceytadl alters, number of clusters).
However, many dynamic studies do not collect datanetwork structure due to
respondent burden (McCarty & Killworth, 2007).

3. Statistical approachesto the longitudinal study of personal networks
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Researchers interested in the dynamics of persosiaorks have used various
analytic approaches. Feld, Suitor, and Gartner H¢2Q07) constructed a typology of
the analysis of network dynamics in order to orgarthe variety of approaches applied
to networks that do not contain data about thecgira of ties among network members.
They laid out a fourfold table of changes one mighnt to describe, depending on the
level (ties or networks) and the focus of the asiglypersistence or changing contents
of relationships). The first type of analysis thdgntified concerned the persistence of
ties over time (Type 1), in other words, whethes tihat were identified at a first time
point still existed at a later time point. A secdgpe of analysis concerned the changes
in the contents of persistent ties across time €T3p At the network level, changes in
the size of the network can be studied (Type 3dtiver words, to what extent networks
grow or shrink across time, and changes in the aiveomposition of the network
(Type 4).

For each of the four types, changes can be deslcahd they can be explained
using covariates of the individual actors, of theatwork members, and of ego-alter
pairs (ego-altedyadg. Feld et al. (2007) suggested using (logistic amdtivariate
linear) regression analysis for explaining changgsersonal networks. They mentioned
that statistical inference of such data may be Iprohtic at the tie level due to the
interdependence in the data, but argued that alsaoipties would be reasonably
representative if the proportion of randomly seddcindividuals who account for the
number of alters is large enough. Others (Snijd8meen, & Zwaagstra, 1995; Van
Duijn, Van Busschbach, & Snijders, 1999) indicateat a regular regression analysis at
the level of ties violates the statistical assumptof independent observations and
therefore produces unreliable standard errors gpdthesis tests. In the case of nested

observations (relationships with alters can be ndggh as nested within egos), it is
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appropriate to use the methodology of multileveblgsis or hierarchical linear
modeling (e.g., Bryk & Raudenbush, 1992; SnijderBdsker, 1999). Such an analysis
Is basically an extension of multiple linear regrea analysis, but it allows researchers
to decompose the variance in the criterion variableultiple hierarchical levels. Van
Duijn et al. showed that multilevel regression ge@sl can be fruitful for the analysis of
changing tie characteristics (Type 2), where egeraies [evel-2 units or higher-level
units) are nested within the respondem¢vgl-1 units or the lower-level units). The
dependent variable in such an analysis is the &éang certain characteristic of the tie
(e.g., change in tie strength across time), whih lse explained by characteristics of
egos (e.g., gender, job situation), of alters (eeglucational level), of dyads (e.qg.,
gender similarity between ego and alter, duratibthe relationship), and by cross-level
interactions. Alternatively, an auto-correlatiorpegach can be used, which vyields the
same results with respect to the effects of exptapavariables.

Similarly to the approach of Van Duijn et al. (1996r the study of changes in tie
contents, we suggest using logistic multilevel gsial for the study of changes in the
persistence of ties across time (Type 1 analy#is).Feld et al. (2007) indicated,
researchers interested in a Type 1 analysis tefatts on a set of ties observed at one
time point, and then describe how many of a pesstiss are stable across time and
explain which ties are stable and which are nois Tould result in a dichotomous
dependent variable (stable versus dissolved t@eg),the explanatory variables can be
similar as those in the former type of analysis.

For the changes indicated by Feld et al. (2007yags 3 and 4, the unit of analysis
is the overall network, so characteristics of alt@e typically aggregated to the network
level (e.g., network size, average tie strengthindltiple linear regression analysis can

then be used at the aggregate level, which isstitatily correct as long as researchers
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do not make cross-level inferences on the badiseofesults. The dependent variable is
the expansion or contraction of the network (TypeoB the change in a compositional
characteristic of the network (Type 4). For bothey, ego and network characteristics
can be used as explanatory variables. An aggregetlysis complements the Type 1
and 2 analyses. A Type 1 analysis focuses onlyhenpersistence of ties that were
observed atl, but does not reveal changes in network sizeheaaumber of new ties at
later time points are not taken into account. A& panalysis focuses on the change in
compositional characteristics of persistent tiely,dout does not show how the overall
composition changes when dissolved and new ties atse taken into account.
Therefore, Types 3 and 4 are not redundant givefirtt two types of analysis.

So far, we have concentrated our discussion onopalsetworks in which the
research has not collected data on alter-alterldewever, several scholars argue that it
is important to consider the structure of alteefalties as it can modify ego-alter
relationships (e.g., McCarty, 2002; Wellman, 200Fpr example, the density and
openness of the personal network structure shapentbnsity of social control, the
possibility to mobilize social support (Lin, 1999e diversity of social capital (Flap,
2004), and the conformity of opinions and idenéfions in the networks (e.g.,
McFarland & Pals, 2005), all which can have consegas for individual well-being.
If, for instance, researchers are interested inetra@ution of social capital over time,
they may wish to predict how alters form differesitisters and how these clusters
subsequently split up or merge over time. Suchreatyais of the structural dynamics in
a network may give a deeper insight into the uryitegl processes than a compositional
analysis alone.

The typology of Feld et al. (2007) does not includays to analyze dynamic

network structure. Of course, structural informatcan be easily integrated within each
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of the four types of analysis. For example, theréedo which a dyadic relationship is
embedded within the larger structure of a netwar&ree time point may be used as an
explanatory variable for its persistence (Type t)ewolution (Type 2). Similarly,
structural characteristics of the networks at ometpoint can serve as predictors for
each type of change. Last, an analysis of the &hang structural characteristic of the
network is a simple extension of a Type 4 analyldiewever, such an analysis may
produce unsatisfactory results as it does not teteadyadic (alter-alter) processes
underlying an aggregate result. We may find thahesmetworks become denser over
time and others less dense, without us knowing hvisiets of alters are particularly
likely to become socially related or to end theilationships. This information may be
useful in predicting the evolution of network sture. We therefore suggest a third unit
of analysis in addition to those identified by Fetdal. (2007): the ties among alters. For
this unit, we can in principle make the same destom between the persistence and the
changing contents of relationships over time, lsutata about alters typically need to
be reconstructed from the perceptions of egos, messtarchers limit themselves to
asking about the existence of ties and not abaceit tontents. So, we discern one
additional type of analysis (Type 5): that of thergistence and formation of
relationships among alters. As the dependencytsteiof relationships among alters is
equivalent to that of sociocentric networks, we c@e methods that have originally
been developed for sociocentric networks, althotlygse tend to focus on single
networks whereas personal network researchers facwllections of networks. The
most important adaptation when applying method®ldg@ed for sociocentric networks
to personal networks is that the egos should bkriéed from the analysis, as ego is by
definition tied to each of the alters and can tfueebias the estimates strongly (cf.

McCarty, 2002; McCarty & Wutich, 2005; see also Bege & Lebeaux, 2005). In the
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interpretation of results, researchers should thestomission in mind.

For our Type 5 analysis, we propose the use of BIHSnijders, Steglich,
Schweinberger, & Huisman, 2008; Snijders, 2005ENS was especially designed to
model the evolution of networks through time asuaction of network structure,
individual attributes, and dyadic covariates, lufas it has not been applied to personal
networks.When the set of alters per network is sufficietdlsge (sayn > 20, but this
also depends on the average density and the anodwitange in composition), we
suggest using SIENA in a two-stage multilevel pthoe to analyze the networks of
multiple egos simultaneously (e.g., Snijders & Ba#dt, 2003). Studies that focus on
smaller sets of alters can use SIENA if it can démsonably assumed that the networks
have identical parameter values. If so, the netwadn be combined in one adjacency
matrix, in which pairs of alters who do not belottgthe same network are given
structural zeros to express that ties between thléses are impossible.

We propose that a combination of the distinct, cemgntary types of analysis
described above gives the most complete picturpen$onal network dynamics. A
combination of methods may seem rather fragmentargomparison with the more
integrated methods to analyze the dynamics of seaninic networks, for which it is
even possible to study how individual behavior gobees with the networks in a single
analysis (Snijders et al., 2008). However, the demity of personal network dynamics
differs from the complexity of sociocentric netwodynamics, as personal network
researchers wish to relate the structure of twaéingdistypes of dyadic relationships
(ego-alter and alter-alter) to outcome variablearatnalytically higher level (the ego
level). Moreover, this higher-level unit of anakl/shas a profound impact on the
compositional changes in the network, and thesagdmare of substantive interest, in

contrast to most sociocentric networks, in whictoegcjoining or leaving the network is
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often merely seen as an exogenous event.

Whatever the type of analysis, it is importantealize that changes in (personal and
sociocentric) networks can result from various sesr Leik and Chalkley (1997)
distinguished four sources. First, there is unbdiiy due to measurement error. For
example, people are not always consistent in thesponses to interviews, and
consequently a tie may be forgotten, even thougtilitexists. The second source of
change is inherent instability, or spontaneous ati@am in personal relationships
regardless of changes in external variables. Naoolsvexplanations at the level of
interpersonal relationships can be found for tigmetof fluctuation, and consequently
this source, together with the first one, is amesource in statistical analysis. Third,
there is what Leik and Chalkley called systemicngfga changes in relationships that
can be attributed to factors that are endogenoukesystem of social relations. For
example, properties of actors change across tirdepaoperties of ties tend to follow
developmental curves that are reasonably predetaBburth, Leik and Chalkley
identified external change, or disruption of themal network dynamics by factors that
are exogenous to the network. Certain life eventssmcietal changes such as economic
recession or institutional changes are examplesuoh external sources of network
change. In a dynamic network analysis, researctterald intend to minimize the first
type of change, and to search, on the basis ofidteeand subject matter knowledge, for
explanatory variables that can model the third &math type of change. In our
illustration, a qualitative analysis preceded thaurgitative analyses for this aim. The
gualitative analysis focused on the structured rimgvs that were held with the
respondents about the reasons for the observedgebain their networks. These
interviews were valuable to get an estimate oftffjpees and amount of measurement

error, to correct errors in the quantitative pang to identify important predictors of the
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network dynamics for the quantitative analyses.
4. An illustration: The case of Argentinean immigrantsin Spain

Our empirical research focuses on how the perswetalorks of immigrants change
over time as they become more adapted to their dmsttry. International migration
disrupts personal networks, as it alters the imial needs of the migrating actor and
the ability of his or her network members to fllfihese needs. The process of
reconstructing the network in the host country hatfhects and influences the process
of integration and psychological adaptation (B&nannis, 1974; Scott & Scott, 1989;
Maya Jariego, 2006). In our earlier work (e.g., heits, Molina, & McCarty, 2008), we
have proposed a general model of personal netwbahge when people move to
another place of residence. We expected that infitee stage after migration, the
network mainly contains kin and people living irethountry of origin and that the
relations among these people are dense. Relatidhe icountry of residence are scarce
and consequently, the frequency of contact is l@evwell. In the second stage,
interaction in the new social settings (e.g., tleekplace, neighborhoods, schools, sport
clubs, and musical events) explains that the nunobarontacts in the new place of
residence gradually increases. Consequently, nestets appear (consisting of fellow
migrants, the transnational community, and nat®fr@m the country of residence) and
the heterogeneity of the network increases. Atdhme time, we expected that the
number of contacts in the country of origin decesass immigrants end their distant
weak ties. In the third stage, people from theedédht clusters become interconnected.
Of course, this is a hypothesized trend of chamgeatd integration and persons or
communities can show deviations from it, especidliypere are barriers for people to
become connected in workplaces, neighborhoodspsshar other social settings, or if

groups based on ethnicity are a source of politoalest. In general, we expected that
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the process of network change is especially faghduhe first stages after migration,
and we expected that the length of residence expldie overall process of change,
although we argued that there may be episodes ichwtihe networks show an

increasing segregation (we call such chamgeslutionin Section 6).

In a cross-sectional study among immigrants ofoeriorigins in Spain, we found
that recent migrants had different types of netwaitkan earlier migrants (Lubbers,
Molina, & McCarty, 2008). The observed differencesre largely in line with our
expectations. The relation between the type of adtvand length of residence could
also be established when controlled for possibiynfamending attributes of the
respondents such as ethnic origin, gender, andTdgse results led us to propose that
there is indeed a certain pathway of change adsdcvath length of residence, but our
cross-sectional data did not allow us to test hiyisothesis. Therefore, we collected a
second wave of data among a subset of the respiendérnhe first wave. For this
article, we analyzed the changing networks of theABjentinean immigrants in Spain
who were interviewed twice, with the aim to test bypothesized model of network
change. More specifically, we expected increasdbharnproportion of Spanish network
members and the average frequency of contact iméteorks, and decreases in the
proportions of Argentineans and kin. Also, we expdcthat changes in density and
betweenness would depend on the length of residence

We also wanted to explore the underlying processethe observed network
changes at the dyadic level. First, we focusedhenrélationships between egos and
alters. Similarly to general populations (e.g., Wl et al., 1997), we expected that (1)
kinship ties, (2) strong ties, as measured by ithe bf knowing, emotional closeness,
and frequency of contact, (3) more central ties, @) ties in denser networks are more

likely to persist over time. Furthermore, we expédhat the length of residence affects

58



the stability of ties of immigrants, and that tiggh alters in Argentina become weaker
over time while ties in the new place of resideheeome stronger. We also wished to
explore whether the factors that influence the ipegmsce of relationships were similar
for Spanish alters as for others. We controlledcfmaracteristics of ego such as gender,
marital status, age, and employment, which mayuanfte the formation and
maintenance of ties.

Then, we investigated to what extent and how dyeglationships among personal
network members evolve through time. The more dyadlationships exist among
network members, the better embedded a resporglenticertain environment, which
has consequences for the social support he or amenobilize. First, we wanted to
know whether Spanish, fellow migrants, and origgnakre segregated in the personal
networks. We expected that it is more likely toerve ties among alters who shared the
same country of residence and country of originntleanong alters of different
countries. Second, we expected that the strongeti¢l that two individuals had with
ego, the more likely it is that those two indivitkihad a tie as well. Louch (2000)
expressed two hypotheses about the relationshipmm@metwork members that we
adopted in addition: (a) a greater number of shas=wciates for two individuals and
(b) similar group memberships with ego increasedikelinood of a tie among them.

Given the importance of the country of origin ahé tountry of residence of the
alters for integration in the host society (e.gubbers, Molina, & McCarty, 2008), we
distinguished four classes of network membersliarglyses: those who are originally
from and live in the country of origin of the reswg@nt 6riginals), those who come
from the same country of origin but live in Spafellow migrant3, those who come
from and live in Spainhpst9, and those who come from or live in other cowstri

(transnational$. The proportions of alters from each of theses#a and the density of
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relations within and among each class gives impoitdormation about the integration
of the respondent. This is illustrated by clustegeabh visualizations (Brandes, Lerner,
Lubbers, Molina, & McCarty, 2008; see Section 7).
5. Data

The first wave of the data for this article wasleced during the years 2004-2006
for the projectDevelopment of a Social Network Measure of Accation and its
Application to Immigrant Populations in South Fldai and Northeastern Spaifunded
by the National Science Foundation. For the Spamashof the project, 294 immigrants
in Barcelona and Girona were interviewed, amongmi8L were Argentinean. The
data of the second wave were collected during #ersy 2007-2008 for the project
Dynamics of actors and networks across levels:viddals, groups, organizations and
social settings funded by the European Science Foundation. Fir phoject, 67
respondents of the first wave were re-interviewed years after the first wave, among
whom 25 were Argentinean. The present article fesum these 25 Argentineans. We
chose to focus on the Argentineans because it gsoap that shows a remarkable
capacity to integrate in the social structure chiS8ppossibly due to their higher level of
education (compared with other groups of immigranteur sample) and for cultural
reasons. All 25 respondents were first generatiagrants. Sixteen of the respondents
were women (64%), the average age was 323 7.8), and the average length of
residence in Spain was 4.3 yea&D(= 3.0) at the time of the first interview - all 25
respondents were minimally two years in Spain at time.

For the data collection, computer-assisted petsioterviews were held with the
software EgoNet (http://sourceforge.net/projectsieyy), a program designed
specifically for the collection, analysis, and \amation of personal network data. In

both waves, the survey had four modules: (1) qoestabout the respondents; (2) the
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question used to generate the names of networks dlbe name generator). This was
formulated as follows: “Please, give us the namfedSopersons you know and who
know you by sight or by name, with whom you havd Bame contact in the past two
years, either face-to-face, by phone, mail or esmaad whom you could still contact if
you had to”. The fixed-choice design was choseertsure that respondents not only
nominated strong contacts, but also weaker conté@tgjuestions about each of those
alters and the ties respondents had with them, (@egder, age, emotional closeness);
and (4) a question about the existence of relatipssamong alters as perceived by the
respondent, which was formulated as follows: “Hdkell is it that [alter X] and [alter
Y] contact each other independently of you?”. Tégponse “very likely” was regarded
as an indication of a relationship, whereas th@aeses “possible” and “not likely”
were regarded as a non-relationship. After finighthe four modules, the program
gives a visualization of the networks. The visuatian was used as a starting point for a
gualitative interview with the respondent aboutdridier network, which was recorded.
The qualitative information allows us to contexizmalthe measures and to record the
cognitive view of the respondent on his or her. INEeCarty (2002), who introduced this
methodology, showed that the reliability of theulédag sociometric nominations was
quite high on a short time interval. Therefore, agsumed that the unreliability of the
data as a result of measurement error was relativeited.

The procedure for the data collection in the sdomave deviated slightly from that
of the first wave: (1) The interview started wittetfirst two modules using EgoNet (the
modules were identical to those in Wave 1, see @bo®nce the respondent had
provided a list of 45 active contacts &, (2) the interviewer and the respondent
compared thé2 list with thetl list of names and identified the stable contpotsent in

the second wave. (3) The data collection proceadgdModules 3 and 4 using EgoNet
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(attributes of alters and ego-alter ties, mutuddtienships among alters). Once the
guestionnaire was finished, (4) a qualitative wiawr was performed with the aid of the
visualization of the network. The qualitative intews in Wave 2 focused specifically
on the observed changes at various levels, amdmgtlters (e.g., why were some
relationships discontinued and who were the newaordt members), clusters of alters,
network structure and composition. The interviewsravagain recorded and lasted
between 40 to 120 minutes, or 30 hours in total.
6. Qualitative analysis of thereasons of change
6.1 Methodol ogy
The qualitative interviews in the second wave weeard while reproducing the
same visualizations that respondents commented plusnthe clustered graphs of the
two waves (see Part Il for an explanation), sopidéern of change could be assessed in
the process. The reasons for change as given biesipendents were classified in the
following way. First, each reason was classifietb ione of four sources of change
following Leik and Chalkley (1997): measurement oerr inherent instability,
endogenous change, and exogenous change. Themaébr reason, we identified
whether it regarded a change that followed a tteméhrd larger integration in the host
society (we call those changegolutior), a change that followed the opposite direction
(involution) or a change that showsthbility (in composition, not necessarily with the
same alters). Reasons that were given by just a(dee to three) respondents or that
had a small impact on the networks were marked tyitteasons that were given by
four to ninerespondents or that had a medium impact on theankbmvere marked
with **; reasons that were given by ten or morepmexlents or that had a large impact
on the networks were marked with ***

6.2 Results

62



Comparing the sources and the direction of chamgefound that endogenous
changes explained most of the involution and ewmiuphenomena in the personal
networks (see Table 1). We now discuss each ofcélis of Table 1 for which we
identified at least a low impact.

6.2.1 Error — Involution, Stability, and Evolution

Six respondents reportesinall errorg in the data, such as erroneously reported
relationships between two alters. These errors wsubsequently corrected.
Furthermore, five respondents reported thatithgation to 45alters** underestimated
the stability in their networks. In two cases, thieblem pertained to only one or two
alters; in the others, it involved multiple altefird, one respondent told us that in the
first interview he had understood that he could/adminate people living in Spain, so
the involution process shown by his data (see Eiguion Row 4, Column 2) is not
reliable. However, the interviewer noted that tlespondent had a highly critical
attitude toward Argentineans #t and suspected that the respondent felt he ndeded
justify the absence of Argentineans in the firstwoek when asked why Argentinean
contacts were observed in the second but not ififdtevave. We decided to maintain
the respondent in the quantitative analyses, asingber of Argentineans who were
added was relatively small.

6.2.2 Instability — Involution

In the first stages of the migration process, mtgaften suffer from psychological
problems (e.g., Walsh, Shulman, & Maurer, 2008)e @h the respondents indicated
that he had suffered @sychological crisis*at the time of the first interview, during
which he did not maintain active relationships witk family. In the second wave, the
relationships with his family were restored. Apfidm this case (see the visualization

of Figure 2 on Row 6, Column 2), six respondenticiated that they hattaveled to
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Argentina** shortly before the second interview, and thateheps had (temporarily)
reactivated former contacts and family ties.
6.2.3 Endogenous — Involution

A few respondents reported changes in the persoedhorks that could be
classified as endogenous and that went in the depdisection of the expected model
of change, i.e., knowing less Spanish people ance Mogentineans over time. The

main reasons given by the respondents are theniokp

Marrying an Argentineaft. This implies meeting new people (the familydaw
living in Argentina or Spain and the partner’s fs), and reactivating relationships
in one’s own family.

- Starting to work in / setting up a family busin#s3his does not only increase the
job-related relationships with fellow Argentineabst it also has an impact on other
social arrangements such as sharing leisure aet\and housing.

- Cousins growing up The life cycle normally involves a reactivatioh family ties.
We also found this true for migrants.

- Amateur soccer club or other activities shared wigtiow migrants. Playing
soccer, exercising capoeira, assisting tango dassa poetry club have small but
interesting effects in obtaining contacts with etAegentineans in Spain.

6.2.4 Endogenous — Stability
A few cases showed a remarkable stability. Accardm the respondents, stable

marriage could explain this fact. Among the endogsnreasons for acquiring new

contacts or loosing old ones without changing thmepegrtions of Spanish, fellow
migrants, alters in the country of origin, and saationals, the most important were:

- Transitivity (“befriending one’s friends**, which substituted former

acquaintances with the same role. Ten respondedisated that partners, family
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members, or friends of friends became their owwogt members over time.
Life cycle related ceremonies, as birthday partesl funerals can develop new

contacts of a certain class.

6.2.5 Endogenous — Evolution

The reasons given by respondents for changesdémabe classified as endogenous

and go in the expected direction are the following:

Having or getting a job*. Jobs have a profound impact on the social reeks of
people, immigrants included. Fifteen respondendgcated that their (new) jobs (or
changes in jobs) led to new contacts. In two o$¢heases, a change of job was also
a reason for loss of contacts with Spanish pemuethat these cases should be
classified under stability rather than evolution.

Marrying a Spaniart#*. As in the case of marrying an Argentinean, ammge
profoundly affects the social networks of the ceydlut in this case boosting the
evolution process of the respondent. Five respondents wereduced by their
Spanish partners to a whole new set of in-lawsfaedds (transitivity).

Studying for a Master degree or taking English oat&lan classe%. Six
respondents indicated that English or Catalan etass an academic study were
sources of new Spanish contacts. Also, two womeditated that prenatal classes
had extended their Spanish contacts. Classes adolilg learning were another
source of new contacts. Some respondents notedhihand of a course was also
associated with thiessof contacts.

Music festivals — Discd. Music festivals and discos are social scenes #ilow
new contacts, normally heterogeneous in countyrigin, but homogeneous in age,
educational level, and taste in music. These ertecairaffect the creation of new

clusters.

65



- Sharing a flat*. The high costs of accommodation imply that pkeoare forced to
share apartments, frequently without formerly beamgiuainted. Along with this
domestic living, friends and acquaintances of flates are an additional source of
contacts.

- Children playing sports or musical activities (pate meeting). Migrants who
have children indicated that they met new Spangstiacts at the activities of their
children, which is another source of change relatitl the life cycle.

- Change of resident® Changes of residence also affect the compasitb social
networks, even with the existing means of traveing communication.

For the dissolution of ties with Argentineans ligim Argentina, the main reason given

by the respondents was ttlistancé** (13 cases).

6.2.6 Exogenous — Evolution
We could identify external sources of change féewa cases (theeath of a family

membet*, alters who remigrated to Argentihaand occasionallyetting a Vis& and

the loss of a cellular phort¢, which could explain part of the change obseruedhe
evolution trend. Although it concerned only a fekeis, the death of a family member
was coded as a medium impact as it often affedieer damily ties as well, especially if
the deceased occupied a central position in th&hiprrelations of the respondent.
7. Quantitative analyses of change
7.1 Measures

For the quantitative analyses, we used the follgumeasures:
Characteristics of ego at t1

In the first wave, we asked the respondents athairtage (in years), whether they
wereemployed1) or not (0), theitength of residencan Spain (in years), themarital

status and we encoded thegrender (1 for males and O for females). For length of
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residence, seven and more years were recoded as, 4evavoid that outliers had a
large impact. For marital status, we created a adahous variable that indicated
whether the respondent was married at the timbkeoirterview (1) or not (0).

Change characteristics of ego t1-t2

On the basis of the qualitative analyses, we @ektd construct the following four
dichotomous characteristics based on the dataeotwb waves: Whether ego visited
Argentina in the past yeavigits to Argenting and whether ego changed in marital
status fnarital status changgdwork situation job situation changéd and place of
residencelace of residence changedror each variable, yes is coded 1, and no O.
Structural characteristics of the network at t1 &@d

Network density.This measure gives the density of the perceived alter-al
network, which is the proportion of pairs of altéos whom the respondent indicated
that they were very likely to have contact with leaather independently of the
respondent. The variable can range theoreticadin @ (if none of the alters knows any
of the others) to 1 (if every alter knows everyeothlter).

Betweenness centralizationhis measure gives the betweenness centralizafion o
the perceived alter-alter network and ranges thieaily from O (in a network where
everyone is directly connected to everyone else)O (in a star network, where one
network member is tied to all other network memparsl other network members do
not have social ties among them). In personal nddsydhe betweenness centralization
Is underestimated because each pair of altersfactralso connected with a two-path,
via the invisible ego, who is excluded from thewwmk. However, the betweenness
centrality can be regarded as an indication ofdinecture of the network. Networks
with a high betweenness indicate that some indalglplay a central role in the social

lives of the respondents, as they (like the respot)cconnect different subgroups.
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Characteristics of ego-alter dyads and alters

Frequency of contadB]. For each alter, respondents were asked how oftn th
had contact with this person. Responses could bdenma 7 categories: ‘every day’
(recoded category 7), ‘twice a week’ (6), ‘onceeeW (5), ‘twice a month’ (4), ‘once a
month’ (3), ‘twice a year’ (2), ‘once a year’ (1At the aggregate (i.e., network) level,
the measuraverage frequency of contaaverages the responses over the 45 alters and
indicates the average amount of contact that egavita his or her alters.

ClosenessFor each alter, respondents were asked how these felt with this
person. Responses categories were: ‘| don't feslecht all’ (1), ‘I don’t feel very close’
(2), ‘I feel reasonably close’ (3), ‘I feel clos@l), and ‘I feel very close’ (5). At the
aggregate level, the measaneerage closeness/erages the responses over the 45 alters
and indicates how close ego feels on average wstbrther network members.

Time of knowingRespondents were asked for how many years they kaeh of
the alters. As this variable was highly skewed asdome “round” categories (e.g., 25)
were more often chosen than their neighboring categ, we decided to recode the
variable as follows: (1) 1 year, (2) 2 years, (r3t years, (4) 5 to 10 years, (5) 11 to
20 years, (6) 21 to 30 years, and (7) 31 or mowmasyeAt the aggregate level, the
measureverage time of knowingverages these responses over the 45 alters.

Family. Respondents were asked in which way he or she leash of the alters.
Responses could be made in 13 nominal categohieee bf which were ‘[Person X] is
my spouse or partner’, ‘direct family’, and ‘in-laiv The dichotomous variablamily
indicates whether the alter belonged to one ofettezgegories (1) or not (0). At the
aggregate level, the proportion of alters who bgdohto one of these three categories
constitutes the variabjgoportion of family

Alters’ country of origin and country of residen€n the basis of the country of
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origin and the country of residendeur classes of alters were distinguished, in line
with Brandes et al. (2008): Alters who were oridipeéSpanish and lived in Spain
(‘hosts’); alters who were originally Argentineantlived in Spain (‘fellows’), alters
who were originally Argentinean and lived in Argeat (‘originals’), and others
(‘transnationals’). For the multilevel analysesset of three dummies was used to
differentiate the base categomyrigin) with the hosts(dummy 1),fellows (dummy 2)
and transnationals(dummy 3). At the aggregate level, thember of alteran each
category was used.
Structural position of the alter at t1

Degree centrality of alters he degree centrality of each alter was measuréaeas
number of ties the alter had with other altershiea hetwork atl. The variable ranges
theoretically from O (i.e., alter is an isolate égo’s network) to 44 (i.e., alter is
connected to all other alters in the network).
Characteristics of alter-alter dyads

The dyadic covariates that were used in the SIEN&lyses were constructed from
the individual characteristicie strength alter 1 x alter 2ndicated the interaction
between the strength of the ties that two altexs wigh ego. Positive effects indicate
that the stronger the ties are between the twosadied ego, the more likely it is that the
two alters have a social relatioBame group membershipdicated whether the two
alters shared the same group membership with egg kin, coworkers, neighbors,
members of an association, or childhood friendshatt Same country of origin and
residenceindicated whether the two alters belonged to @@esorigin and residence
class (i.e., hosts, fellows, originals, and tratisnals) or not. Apart from these
characteristics, we estimated the effectrahsitive triplets which indicated whether

alters are more likely to have a social relatiorewlthey are indirectly connected via
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multiple two-paths. The basic structural effectslefiree which indicates a tendency to
relate with others, anghte of changewhich indicates the rate at which relationshies a
changed, are included by default.

7.2 Methods

As indicated above, we used multilevel logisticresgion analysis for the Type 1
analysis, in which the respondents formed the lelelinits N = 25) and their
relationships with alters the level 2 unitd € 1,125). The persistence of a tie was the
dependent variable, and characteristics of egolatthange characteristics of ego,
dyadic characteristics &t, and structural characteristicsthtwere used as predictors
(see Measures).

For the analysis of how persistent ties changedsactime (Type 2), we used
multilevel regression analysis. Stable dyadic retethips with altersN = 583) were
nested within respondentsl € 25). We used an auto-correlation approach, abthe
characteristics of ties 42 were the dependent variables, and ttheneasure of the
characteristic was used as a covariate. The satm&f geedictors was used as in the
Type 1 analysis.

The fixed number of nominations in our data impltadt the size of the networks
did not change across time, so we did not perfoify@e 3 analysis. For the analysis of
how the overall network changes across time (Typewk used a multivariate
regression analysis, where the network was theafi@halysis Il = 25). The dependent
variables were compositional and structural charéstics of the networks &, and we
used the first observation of the dependent vagiabla covariate.

We further used a method that visually summariztsiorks for which nodes can
be categorized in a small set of classes. Fomtlethod, Brandes et al. (2008) proposed

a clustered graph approach in which individual sottea graph are replaced by node
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classes. In our case, alters can be partitionedfour classes: hosts, fellow migrants,
originals, and transnationals (see Measures). €iguwhows the positions of these four
classes in the visualization. Individual variationsetwork composition and structure
regarding the classes are then expressed as folleivgs, Brandes et al. proposed to
vary the size of the nodes to represent the prmgpodf actors in each class, so larger
nodes represent the predominant classes in theoriet¥t a personal network did not
contain alters of a certain class (e.g., if the igrant did not know any Spaniard), this
class does not appear in the graph. Second, theraytroposed to vary the node color
to represent the density of the intra-class rebatidvode colors theoretically range from
white, representing classes of actors who are mtetdonnected at all, via increasing
grades of grey to black, representing classestofsagvho are all interconnected. Last,
the tie weight was varied to represent the demditize relations among two classes. So,
wider ties represent higher proportions of relatibetween the actors of the two classes
connected by the tie. An absent tie between twssels implies that no relations were
observed between the actors of the two classescliiseered graphs give a quick visual
summary of the composition and structure of a pebmetwork with regard to a
variable of interest (in our case, the country nfjioc and country of residence of the
alters) and permits an easy comparison betweeronetw

Clustered graphs can also be used to represenavbage of a collection of
networks (Brandes et al., 2008). The node sizee modbr, and tie weight then express
the average tendencies in the collection of netaofke standard deviation of (1) the
class size, (2) the density of the intra-class @esl (3) the density of the inter-class ties
can also be represented, respectively by (1) dgpaisegment in the lower part of the
node proportional to two standard deviations (fwesent the average plus or minus the

standard deviation), (2) coloring two wedges in tipper part of the nodes in the grey
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shades corresponding to the average plus and nineustandard deviation, and (3)
drawing a small part in the tie proportional to tetandard deviations,.

Finally, the analysis of the changes in relatiopshamong alters (Type 5) was
performed using SIENA (Snijders et al., 2008), dhuod for analyzing the dynamics of
a single social network. The method assumes treatges in a network are actor-driven
and that they take place in continuous time, eveudh networks are observed at
discrete time points. In other words, it is assurtied from time to time (between two
observations), actors start new relationships @ existing relationships with other
actors in the network, and that these changes @ded by certain tendencies (e.qg.,
reciprocity, or gender similarity). In our case, expected that network changes were
driven by a tendency toward transitivity, a tendefor ego’s stronger contacts to
become socially related, by homophily in countryesgidence and origin, and by shared
group memberships (see Measures). The tendenci¢sath expected to guide the
network change are expressed in a random utilitdehovhich is implemented as a
simulation model. This model and the network aseoled at the first time point form
the starting point for a simulation. The outcoméshe simulation are compared with
the consecutive observations, and this comparissmd the basis for parameter
estimation and testing (see for further detailgdens, 2005).

As we had networks of multiple egos, we used a dtage procedure. First, we
analyzed each network separately with SIENA, amah ttan a meta-analysis (using the
module SIENA 8) to summarize the findings over tietworks (see Snijders &
Baerveldt, 2003). In our case, data were non-dickcso we assumed that one alter
takes the initiative of a change and imposes thage on the other (in SIENA, this is
called theforcing mode)l. Also, we had compositional changes in the netwdgactors

leaving and joining the networks between the tweeobations). As we had no
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information about the exact times at which altef$ or joined, we assumed that the
compositional change took place in the middle eftime interval.

7.3 Results
7.3.1 Persistence of ties with alters across tifmgé 1)
First, we analyzed the persistence of ego-alter dier time. Fifty-two percent of the
1,125 alters who were nominatedthtwere again nominated & (N = 583), whereas
48% of the nominations was not repeatid=542). So, the stability of immigrants’
networks over a two-year time period was about 50%.

As the first column (Model 1) of Table 2 shows, et the ego characteristics age,
sex, employment, marital status, length of residemt Spain, and the change
characteristics predicted the persistence of auer time. So, in contrary to what we
expected, respondents who migrated more recerdlyndi have less stable ties. Also,
married people did not have more stable relatigpsshian single respondents, as was
suggested in the qualitative part. At the ego Moet level, only network density
appeared to be important for the stability of ti@his implies that individual
relationships with alters were more stable whenextdbd in denser networkstat

Relational characteristics were better predictdrshe persistence of ties, as the
second column (Model 2) of Table 2 shows. Firsg)gsected, alters whom respondents
contacted more frequently, with whom they felt elgsand who occupied a more
central position in thél network had significantly higher probabilities gersist. The
time of knowing did not explain any additional \aarce when included simultaneously
with these variables. Closeness, frequency of cbngad degree can all be seen as
indicators of tie strength, but it is interestingat these indicators were unequally
distributed over the four origin and residence s®#as That is, respondents felt closest

with alters in their country of origin, had moseduent contact with Spaniards, and
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fellow migrants occupied the most central positiongheir personal networks.

Second, relationships with Spanish, fellow migramisd transnationals were less
likely to be continued than relationships with Amngaeans in Argentina, when
controlled for tie strength and family ties. Wher wtroduced an interaction effect
between length of residence and the alter beingiSipdsee Table 2) however, it turned
out to be significant. This effect, together wite main effects, indicated that recent
migrants had more stable relationships with thgdarsh alters as compared to
Argentinean alters, whereas less recent migramtsrtaae stable relationships with their
Argentinean contacts. It seems that Argentineanrantg hung on to their Spanish
contacts more strongly in a first phase of migratizan in later phases.

When we ran the analysis separately for Spanidetieyw migrants, originals, and
transnationals (not in table), the results remalaggkely the same. Closeness, frequency
of contact, and centrality in the network affectbd persistence of each type of tie.
Additionally, for fellow migrants, the probabilitghat a tie continued increased
dramatically when the alter was a family membeeftaent 2.644SE0.712,p < .01).

In a final, parsimonious model, we combined theniicant ego and alter-level
predictors of the two former models. We also ineldidength of residence as it was a
main variable of the significant interaction, ane wnaintained the set of dummy
variables for nationality/residence as one of theska significant effect. As Model 3 in
Table 2 shows, all effects that were significanthe two former models maintained
their significance. Surprisingly though, the depsffect changed its direction when
controlled for closeness and frequency of contast. density was correlated with
average closeness £ .45,p < .05) and with average frequency of contact (43,p <
.05), density was probably a proxy for these vaesbOnce the individual closeness

and frequency of contact were controlled, the dgrsad a negative influence, which
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implies that contacts with equal tie strength werere likely to disappear in dense
networks than in less dense networks.
7.3.2 Differences between dissolved and new tidgitidnal analysis)

As we indicated before, 542 of the ties that weentioned atl were broken a2,
and consequently 542 new ties were givert2atAn intermediate question in our
analysis was whether these two groups of tiesreiffen strength. Table 3 shows that
the alters whom the respondents did not nominaaenagt2 were somewhat less close
and slightly less frequently contacted than thelpewminated alters a. There was
also a significant difference in the time resporidémew the alters, but the difference
was surprisingly small. At closer inspection, ipapred that only 48% of the newly
nominated altersN = 261) were persons whom ego did not know yethia first
interview. The other newly nominated alters werespes whom the respondents
already knew for more than two years. The percentdgdissolved ties younger than
two years was 34%N\(= 186).

It can be expected that the alters who were fioshinated at2 but already known
to the respondents &1 were either sleeping ties that had increasednportance or
indirect ties that had become direct ties over tilndeed, looking at how respondents
met these alters, we found that they were primdaigily members (23%) — sleeping
ties on the earlier occasion —, people known ihéotways” (than family members,
childhood friends, neighbors, colleagues, schootesjapeople of the same club or
religious association, or people known via thirdspeas; 23%), and people known via
third persons (19%). The newly nominated alters mwhiespondents had met between
the two interviews were most often known via thgersons (32%), in “other ways”
(29%), or at the workplace (21%). In particulare tworkplace was a setting where

respondents met new Spanish contacts (32% of rle@ir Spanish contacts were met at
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work) and it was much less important for meetinjofe migrants, originals, and
transnationals.
7.3.3 Changes in characteristics of persistentdi@®ss time (Type 2)

On average, the stable tid$ £ 583) hardly increased (although significantly so
closenessM; = 3.75,SD= 1.10;My; = 3.88,SD = 1.06;t = -3.128,df = 582,p < .01)
and they decreased somewhat in frequency of cofithact= 4.65,SD = 1.78; My, =
4.09,SD=1.88;t = 9.193,df = 582,p < .001).

For the changes in frequency of contact and cleasevee used the same predictors
as those listed in Table 2. Table 4 shows the fresults of these analyses in a
parsimonious model. Not surprisingly, hardly anwretteristic of the respondents and
of the dyads could predict changes in closeness ive. The change in closeness
could only be related to whether the alter wasnailfamember or not (see Column 1 in
Table 4). That is, respondents felt closer withrtfeemily members at2, given their
closeness dtl, than with other network members. The modehfipioved significantly
when the variabléamily was introduced;& = 17.23,df = 1, p < .01), and this single
variable explained 2.5% of the remaining variance,(the unexplained variance that
remained after controlling for closeness$1gt

Changes in the frequency of contact were predibiedeveral characteristics (see
Column 2 of Table 4). First, respondents who mote@dnother place of residence
within Spain tended to decrease their contact wsi#lble network members, compared
to those who did not move. From an additional asialyit appeared that only the
contact with Spanish stable members was less freguieen the respondent changed
residence. Second, the contact frequency with Shamembers, fellow migrants, and
transnational members tended to increase morettigarontact frequency with network

members who lived in Argentina, which is most likdue to the geographical distance.
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Third, the contact frequency with family membersswaigher, given the contact
frequency attl, than the contact with other network members.t,Lesspondents
increased their frequency of contact more withraligho were more central in the
network as compared to less central alters. Togethe predictors explained 15% of
the remaining variance and the goodness of fit awed significantly * = 89.15,df =
6,p<.01).

7.3.4 Changes in overall network characteristiceoas time (Type 4)

As indicated before, the average stability of efjeraelationships was 53%, but
analyses at the aggregate level indicated thasttiglity varied considerably between
respondents: between 29% and 7@ € 13.6). Overall, the network characteristics of
the respondents hardly changed over time (see Tgbl&he only characteristic that
differed significantly between the first and thecaed wave was average closeness,
which increased slightly over the years. Betweesirmso seemed to increase, and
showed a relatively low correlation over time, lwith the present sample size, the
difference between the two waves was not signific&@ther characteristics hardly
changed. For example, the networks, which consisfed5 network members, had
gained on average only one or two Spanish netwakbers, and had lost one fellow
migrant and one Argentinean in Argentina.

Figure 2 illustrates the individual variationstime proportions of Spanish, fellow
migrants, originals, and transnationals in the oektw of the 25 Argentineans. As the
figure shows, the individual variation in the projans of the nationality and residence
classes atl was quite large (see Figure 1 for the interpi@tabf the node positions).
Some networks were mostly based on ties with amigi(such as the network visualized
in Row 1, Column 1), whereas others were mosthetham ties with Spanish people

(such as the network in Row 2, Column 1) or fellongrants. Also, Spanish alters and
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fellow migrants were strongly connected in somewoeks, whereas they formed
separate clusters in others. Figure 2 further stibatsthe changes of the networks from
tl to t2 showed much less variation. If we consider ameasing size of the host
category and a decreasing size of the originalgoayeas evolution, and vice versa as
involution, then we may conclude that some respotsddad a clear trend toward
evolution (e.g., the network in Row 3, Column 2§l arthers toward involution (e.g., the
network in Row 1, Column 3), but on the whole, tianges betweetl andt2 were
very small. This can be concluded both for respatglevho had many Spaniards in
their networks and for respondents who hardly k&@anish people. Figure 3 illustrates
that, when averaging the networks of the respoisdémere were hardly any changes in
the proportions of the nationality/residence clagsee also the pairddest scores in
Table 5) and only small changes in the intra- anericlass relations betwethandt2.
From a multivariate analysis, it appeared thatviadial characteristics (age, sex,
employment status, marital status, length of regideand change characteristics) could
not explain the changes. To better understand wdigespersons increased in a
compositional characteristic and others decreagegl, (why some persons had on
average more contact with their network memberthénsecond than in the first wave
and others less), we computed correlations betweedifferences in the compositional
variables and the compositional variablestlat(see Table 6). First, we observed a
tendency of regression to the mean. That is, theke had high values at a
compositional variable atl tended to decrease, whereas those who had lowl ini
values tended to increase. Second, the changewtkaplace in composition appeared
to be interrelated to some extent. More specifyjcalhose who obtained a larger
proportion of Spanish people in the network inceglagn the average frequency of

contact, whereas those who obtained more ArgenmtsegnArgentina in their networks
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decreased in contact frequency. Also, higher ptopts of family were associated with
increasing density. Last, the networks that in@dam betweenness also showed a
higher frequency of contact over time.

7.3.5 Persistence of ties among alters across (irype 5)

Last, we analyzed the factors that guided the ahangies among alters across
time. Eighty-seven percent of the ties that werseoled among the alters tat were
durable, but this stability varied considerably agmetworks (from 50% to 100%).
The model had a good convergence for the majofitthe networks | = 21); four
networks did not converge. The estimation of therage rate of change in the meta-
analysis was based on 14 networks, as 7 networksthadard errors larger than 5.

Table 7 summarizes the results of our multilevétNpA analysis. With respect to
the basic structural tendencies, we found a sicamti negative effect of degree, which
reflects the low density of the networks. As expdctwe observed a tendency toward
transitivity, which was significant in all but tweetworks. So, alters who knew each
other via multiple others were more likely to gesacial relationship over time than
alters who were only connected via ego. Secondexpected that the stronger the ties
that two alters had with ego, the more likely itulb be that those two alters had a
social relationship. This was not the case. Onlijv@ networks, a significant effect was
found, which was positive in all cases. On the aggte level, the effect was not
significant. Third, we expected that alters whorstasimilar group memberships with
ego (e.g., kin, colleagues, neighbors) would mdkely have a social relationship.
Indeed, similarity in group membership had a sigaiit overall effect, caused by its
significance in two-thirds of the networks. Lasg expected that the personal networks
would be segregated along the country of residamckthe country of origin. Indeed,

this was the case, as the significant average tedfiethe variablesame residence and
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origin shows. The effect was significant in two-thirdstieé networks, and positive in
all but one network. Th® statistic of all effects was significant, which ams that the
effect size differed considerably among networks.

8. Discussion

In this article, we discussed various approacheshéo longitudinal analysis of
personal networks and applied them to the changieigvorks of 25 Argentinean
immigrants in Spain. We argued that the changeshan personal networks of
immigrants reflect their process of adaptationnd mtegration in the host society, and
we expected to find a trend toward a larger intiegmathat is, of more Spanish contacts
and less Argentineans in the networks, a highajugacy of contact and a larger
interconnectedness among alters. We started witfuaditative investigation of the
reasons that respondents gave for the observedyehiaRor the quantitative part, we
proposed that a combination of analyses at thretindi levels (ego-alter dyads, alter-
alter dyads, and networks) gives the most completierstanding of personal network
dynamics.

In our qualitative study, it appeared that mosspondents were easily able to
explain the changes observed in their networks. #gribe reasons that were given for
the changes, measurement error was only a minocesod few respondents indicated
that the fixed number of nominations (45) explaingdy they had not mentioned
certain members again, which implies that the Btalaif especially weaker ties may be
underestimated in our study. Endogenous processss whe most important in
explaining network dynamics, especially changgelinand residence. Along with this,
transitivity (“befriending the friends of friends'and the life cycle (getting married,
having children) were also influential. Given thepiortance that the respondents

attached to visits to Argentina and to change®bs,j place of residence, and marital

80



status, we decided to add four variables to thentifaéive analyses indicating whether
the respondents had experienced a change in edlobsef aspects in the last two years.
The quantitative analyses were performed at thiéerent levels. At theego-alter
level it appeared that on average, about half of theioaships that respondents had
with their network members was persistent, butelveas considerable variation in this
stability among respondents. Nevertheless, thelisyadf ties could not be explained by
ego characteristics, such as length of residerge, gender, and marital status, and
neither was it explained by the change variables$ were added on the basis of the
gualitative interviews. Relational characteristaggpeared to be better predictors. First,
stronger ties, as measured by ego’s feelings fedess to alter, their frequency of
contact, and the centrality of alter in the persoméwork, were more persistent. This is
a quite general finding (e.g., Wellman, Wong, Tihd& Nazer, 1997), but it was
interesting that for this immigrant population, $behree indicators of tie strength were
unequally distributed over the alter classes (aodsequently, they were only
moderately correlated): Respondents felt closest alters in their country of origin,
had most contact with Spaniards, and fellow migraotcupied the most central
positions in their networks. A somewhat surprisifiigding was that at equal tie
strength, relationships were more likely to disawpm denser networks. This was
contrary to our expectations, as it has been stegethat structurally embedded
relationships are maintained more easily (e.g.,t,BR000). Given the correlation
between density and average tie strength, ourtresay imply that stronger ties are
more valued in networks of weak ties than in re&yi strong networks. Apart from tie
strength and density, it appeared that recent migt@nded to hang on more strongly to
their Spanish alters in comparison to Argentinearisgreas the opposite was true for

migrants who had a longer residence in Spain.
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We also investigated whether new ties differed frdissolved ties in strength.
Indeed, new alters &2 were slightly closer and more frequently contddtean alters
who were not nominated againtat Surprisingly, about half of the contacts who ever
new att2 were in fact not unknown to the respondent oretimier measurement. Many
of these people were either family members or editie partners who had become
direct partners. The real new members were moguémtly met via third persons,
underlining the importance of transitivity in acang new contacts as indicated in the
gualitative analyses, and at the workplace — eaffgpanish contacts were obtained
at work. So, although having or getting a job doeesaffect the stability of existing ties,
it does stimulate the creation of new ties with rbers of the host society.

The persistent ties increased only very slightly cioseness but decreased in
frequency of contact over time. The decreases equiency of contact were more
pronounced for Argentineans, yet less pronouncedaimily members and members
who were more central in the networkht

At the level ofrelationships among network membetisere was a considerable
stability over time, although this varied again saotially among networks. The
SIENA analyses indicated that the alters who knavitiple other network members in
common, alters who belonged to the same groupsKi.gneighbors, coworkers), and
alters who belonged to the same country of orignd aesidence had a higher
probability to become socially related over timéneTimportance of these variables
indicates that new relationships among alters wemmarily formed within already
established clusters in the personal networks tlaatdthey were rather homogeneous. It
was less common that new relationships appearedebat alters who previously
belonged to different clusters, so it seems that different segments in personal

networks did not become more embedded over tims.likely that similar results can
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be found in non-immigrant samples, but so far, dyicaanalyses have not been
performed on the ties among network members inimonigrant personal networks.

At the network levelthe composition and structure of immigrants’ reatvg hardly
changed over time. For example, networks hardipeghimore Spanish members over
time, and they became only slightly stronger imi®iof closeness. It is remarkable that
a high turnover in ego’s relationships can be dased with a considerable stability in
overall composition and structure of the networkppArently, although network
members come and go, people tend to keep the sgpmet networks. Earlier research
(Kalish & Robins, 2006) has demonstrated that petsty affects the way in which
people structure their social relationships by seeketwork closure or structural holes,
which could patrtially explain why personal netwatkuctures are rather stable in daily
life even when the turnover in network members ighhHowever, research on the
effects of life events and societal changes inditahat this presumed stability is
disrupted by exogenous events, and migration @rlglesuch an event. Therefore, we
expected a certain evolution in the networks, lgetrietwork composition and structure
of Argentinean migrants appeared to be quite stabde time. The individual variation
in the amount of change could hardly be explaingeahtividual characteristics, but this
may be due to the small sample size at the egd. IEve the present sample, we can
therefore not confirm our model of network change immigrants. Overall, the
network dynamics that we observed seem to be cahbf@awith those observed in non-
immigrant samples. Several reasons may be resperisitthis. As indicated before, all
respondents were at least two years in Spain amtiraent of the first interview, and
Argentineans tend to integrate rapidly in the Sglarsociety. It is likely that their
networks had already stabilized considerably. Wghtnfind more compositional and

structural changes among more recent migrants amah@ collectives of immigrants
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who face larger cultural differences, language f@ois, and allocation to the bottom
jobs in a segmented labor market. We are currantlgstigating this in samples of
Moroccans, Senegalese and Gambians, BulgariansDamdnicans. Furthermore, we
did not investigate whether the respondents haghiitns to remigrate. Six of the 34
persons whom we initially contacted for a secortdrinew had already remigrated, and
it is likely that a part of the 25 respondents uilgdd in this study also considered
remigration on a shorter or longer term. Such ib@&s clearly affect one’s efforts to
integrate in the host society.

Empirically, our illustration of the dynamic analysof personal networks has
several limitations. First, our analyses were gditdg the expectation that we would
find an overall tendency toward larger integratibat we ignored individual variation
in patterns of adaptation. Growing integration itite middle class of the host society is
only one way of incorporating in the host sociaithers include moving into ethnic
niches or in the host society’s underclass (e.grteB & Zhou, 1993). Moreover, it is
likely that some migrants have networks that aréeqgstable in composition and
structure. Future research would benefit from idirlg other indicators of immigrant
adaptation, so that network dynamics can be relttespecific patterns of adaptation.
Moreover, other variables may be added in futuseaech to refine the results. For
example, as mentioned before, Kalish and Robin@2@@und that personality affects
the way in which people structure their networks, is is likely that personality
moderates the successful integration in a hostegocConsequently, it may be of
interest to study whether personality affects theligion of personal networks after
migration. Furthermore, as indicated before, ounga was small at the level of egos
and limited to one group of immigrants. In ordegemeralize the findings toward larger

populations of immigrants, larger and more divesa@ples are necessary.
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The present paper served primarily as an illusinatf the analysis of dynamic
personal networks. The combination of qualitativel aarious quantitative methods
enabled us to approach network dynamics from diffeangles and thus to increase our
understanding of the changes. Qualitative reseaahtributed to this study by
exploring the interpretations that individual astdvad about the changes observed in
their networks. Qualitative research is especia#ijuable in areas in which relatively
little research has been done, such as the emergénew ties in personal networks.
For the guantitative analyses, we combined mukileand regression analyses and
SIENA. The SIENA model, which had not been appltedpersonal network data
before, converged smoothly on the majority of teeworks and the results were largely
in line with our expectations, which gives us cdefice in the use of SIENA for
personal networks. However, SIENA is specificalésdined for sociocentric networks,
and it does not address questions that are moreatyfor personal networks. First,
SIENA enables researchers to study the co-evolaioretworks and the behavior of its
members. In the case of personal networks, a nmbeeesting question would be how
the network structure influences personal choicksgo and how ego’s personal
choices modify the structure. Such an analysis dvoatjuire that two types of dyadic
relationships (between egos and alters, and amiverg)aare related to outcomes at an
analytically higher level (ego). Also, compositibmhanges (i.e., actors who leave or
join the networks between observations) are reghadgeexogenous in SIENA, and this
assumption is to some extent reasonable at thé ¢dvaters, because it is ego who
decides whether he or she nominates a certain@lteot. Nevertheless, the changing
composition is of substantive interest for a dyrapersonal network analysis, and it
would be interesting to study how the network stices affects compositional changes,

for example, whether new ties are added througstiagities, which ties generate new
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contacts, and whether balance effects can be glissined in ego’s choices to end a
relationship. Apart from a different method of asad, this requires a different
empirical design, in which personal networks, aile with snowball sampling, are

combined into one personal community.

86



References

Angelusz, R., & Tardos, R. (2001). Change and btyatn social network resources:
The case of Hungary under transformation. In Lin,W Cook, & R. S. Burt (Eds),
Social capital: Theory and Resear@n.297-324New York: Aldine de Gruyter.

Berry, J. W., & Annis, R. C. (1974). Acculturatigéress: The role of ecology, culture
and differentiationJournal of Cross-Cultural Psychology, 382-406.

Brandes, U., Lerner, J., Lubbers, M. J., Molinal.J.& McCarty, C. (2008). Visual
statistics for collections of clustered grapRsoceedings of the 2008 IEEE Pacific
Visualization SymposiurKyoto, Japan.

Bryk, A. S., & Raudenbush, S. W. (199B)ierarchical Linear Models: Applications
and Data Analysis Methodbslewbury Park, CA: Sage Publications.

Burt, R. S. (2000). Decay functiorfSocial Networks, 221-28.

Costenbader, E. C., Astone, N. M., & Latkin, C.(2006). The dynamics of injection
drug users’ personal networks and HIV risk behaviaddiction, 1011003-1013.

Degenne, A., & Lebeaux, M.-O. (2005). The dynanatpersonal networks at the time
of entry into adult lifeSocial Networks?27, 337-358.

Feld, S. L., Suitor, J. J., & Gartner Hoegh, J.0@0 Describing Changes in Personal
Networks over TimeField Methods, 19218-236.

Flap, H. (2004). Creation and returns of socialitehpin Flap, H., & B. Vélker (Eds),
Creation and Returns of Social Capitppy. 3-24. London: Routledge.

Guiaux, M., Van Tilburg, T., & Broese Van Groendd, (2007). Changes in contact
and support exchange in personal networks after owmtdod. Personal
Relationships, 14457-473.

Kalish, Y., & Robins, G. (2006). Psychological psgbsitions and network structure:

The relationship between individual predispositiossuctural holes and network

87



closure.Social Networks, 2&6-84.

Kalmijn, M. (2003). Shared friendship networks ahe life course: An analysis of
survey data on married and cohabiting cou@esial Networks?25, 231-249.

Leik, R. K., & Chalkley, M. A. (1997). On the stéty of network relations under
stressSocial Networks, 1%3-74.

Lin, N. (1999). Building a network theory of socapital.Connections, 228-51.

Lonkila, M. (1997). Informal Exchange RelationsHost-Soviet Russia: A Comparative
PerspectiveSociological Research Onlineol. 2, no. 2.

Louch, H. (2000). Personal network integration:nbiivity and homophily in strong-
tie relationsSocial Networks, 2245-64.

Lubbers, M. J., Molina, J. L., & McCarty, C. (ingmaration) Acculturation revisited: A
model of personal network change.

Maya Jariego, I. (2006). Mallas de paisanaje: Brasmado de relaciones de los
inmigrantes. In Pérez Pont, J. L. (EdGeografias del desorden. Migracién,
alteridad y nueva esfera soci@57-276. Valencia: Universidad de Valencia.

McCarty, C. (2002). Structure in Personal Netwodajrnal of Social Structure, vol 3

no. 1 <http://www.cmu.edu/joss/content/articles/volume3@acty.htmb [visited:1-
11-07].

McCarty, C., & Killworth, P. (2007). Impact of mettis for reducing respondent
burden on personal network structural measi8esial Networks, 2%800-315.

McCarty, C., & Wutich, A. (2005). Conceptual andmntal arguments for including
or excluding ego from structural analyses of peatoetworks Connections, 2632-
88.

McFarland, D., & Pals, H. (2005). Motives and comdeof identity change: A case for

network effectsSocial Psychology Quarterly, 6889-315.

88



McPherson, M., Smith-Lovin, L., & Brashears, M. R006). Social isolation in
America: Changes in core discussion networks owes tlecades.American
Sociological Review, 7B53-375.

Mok, D. & Wellman, B. (2007). Did distance mattesftwe the Internet? Interpersonal
contact and support in the 1978acial Networks?29, 430-461.

Mok, D., Wellman, B., & Carrasco, J. A. (Januar@08). Does distance matter in the
age of the InternetPaper presented at the International Sunbelt Bbd@avork
Conference, St. Petersburg, FL, USA.

Morgan, D. L., Neal, M. B. & Carder, P. (1997). Tsbility of core and peripheral
networks over timeSocial Networksl9, 9-25.

Portes, A., & Zhou, M. (1993). The new second gathen: Segmented assimilation and
its variants among post-1965 immigrant youdlnnals of the American Academy of
Political and Social Sciences, 5304-98.

Ruan, D., Freeman, L. C., Dai, X., Pan, Y., & Zhalg (1997). On the changing
structure of social networks in urban ChiBacial Networks, 19,5-89.

Scott, W., & Scott, R. (1989)Adaptation of immigrants: Individual differencesdan
determinantsElmsford, New York: Pergamon Press.

Snijders, T. A. B. (2005). Models for Longitudingdetwork Data. In P. Carrington, J.
Scott, & S. Wasserman (EdsMpdels and methods in social network analyisiew
York: Cambridge University Press.

Snijders, T. A. B., & Baerveldt, C. (2003). A migtrel network study of the effects of
delinquent behavior on friendship evolutidlournal of Mathematical Sociology, 27,
123-151.

Snijders, T. A. B., & Bosker, R. J. (1999)ultilevel Analysis: An Introduction to Basic

and Advanced Multilevel Modelingondon, UK: Sage Publications.

89



Snijders, T. A. B., Spreen, M., & Zwaagstra, R.98P The use of multilevel modeling
for analysis of personal networks: Networks of @oeausers in an urban area.
Journal of Quantitative Anthropology, 85-105.

Snijders, T. A. B., Steglich, C. E. G., SchweinlergM., & Huisman, M. (2008).
Manual for SIENA version 3.Z5roningen: University of Groningen, ICS; Oxford:

University of Oxford, Department of Statistichttp://www.stats.ox.ac.uk/siena

Suitor, J., & Keeton, S. (1997). Once a friend,afwva friend? Effects of homophily on
women’s support networks across a dec&wdeial Networks]9,51-62.

Terhell, E. L., Broese Van Groenou, M. I., & Varblirg, T. (2007). Network contact
changes in early and later post-separation y&axsal Networks, 29.1-24.

Van Duijn, M. A. J., Van Busschbach, J. T., & Saijgl T. A. B. (1999). Multilevel
analysis of personal networks as dependent vagabteial Networks, 211,87-209.

Van Tilburg, T. G. (1992). Support networks befared after retirementlournal of
Social and Personal Relationshj®s 433-445.

Volker, B., & Flap, H. (1995). Amitié et inimitiéosis communisme dEtat. Le cas de
I"’Allemagne de I'EstRevue Francaise de Sociologie, 889-654.

Walsh, S., Shulman, S., & Maurer, O. (2008). Immigm distress, mental health status
and coping among young immigrants: A 1-year follogv-study. International
Journal of Intercultural Relations, 33,7/1-384.

Wellman, B. (2007). Challenges in collecting peedonetwork data: The nature of
personal network analysiSield Methods19,111-115.

Wellman, B., Carrington, P. J., & Hall, A. (1988Jetworks as personal communities.
In Wellman, B. & Berkowitz, S. D. (Edsgocial Structures: A Network Analysis.
Cambridge, UK: Cambridge University Press.

Wellman, B., Hogan, B., Berg, K., Boase, J., Cawagd. A., Cbté, R., Kayahara, J.,

90



Kennedy, T. L. M., & Tran, P. (2005). Connecteddsyv The project. In P. Purcell

(Ed.), Networked Neighbourhoodpp. 161-216). London: Springer Verlag.
Wellman, B., Wong, R. Y., Tindall, D., & Nazer, N1997). A decade of network

change: turnover, persistence and stability ingueascommunitiesSocial Networks,

19, 27-50.

91



Table 1. Classification of sources of change amdction of change in the qualitative

analysis.
Source of change Direction of change
Involution Stability Evolution
Measurement error * * *
Inherent instability ok
Endogenous change ok o Kok
Exogenous change *

*= small impact or few cases, ** = medium impact = high impact.
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Table 2. Regression coefficients and standard ®i1ffmetween brackets) of the binary

multilevel regression model predicting persisteotiees (N = 1,125).

Group of Predictors Persistence of ties
predictors
Model 1 Model 2 Model 3
Constant -.492 (.586) -3.591 (.592) -3.256 (.520)
Characteris- Age 0.005 (0.016)
tics ego or
network t1  Sex -0.184 (0.316)
Employed 0.041 (0.342)
Married -0.299 (0.328)
Length of residence 0.009 (0.091) 0.192 (0.109)
Network density 2.767 (1.337)* -3.251 (1.380)*
Change Recent visits to Argentina 0.263 (0.340)
characteris-
tics of ego Marital status changed -0.028 (0.311)
t1-t2
Job situation changed -0.354 (0.303)

Place of residence changed -0.125 (0.378)

Characteris- Frequency of contact 0.321 (0.050)* 0.323 (0)648
tics alter or
dyad t1 Closeness 0.508 (0.075)* 0.508 (0.073)*
Time alter and ego know -0.025 (0.072)
each other
Alter is a family member 0.420 (0.217)
Alter is Spanish 0.874 (0.555) 0.915 (0.513)
Alter is a fellow migrant -0.562 (0.245)* -0.628.227)*
Alter is transnational -0.487 (0.263)  -0.498 (®p3
Structural Degree centrality 0.051 (0.015)* 0.073 (0.014)*
position
alter t1
Interaction  Length of residence x alter -0.348 (0.125)* -0.365 (0.122)*
is Spanish
Variance at level 2 0.161 (0.071) 0.379 (0.140)0.306 (0.119)
*p<.05
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Table 3. Differences between dissolvéH542) and new tie$\(= 542) in tie strength.

Variable Dissolved ties New ties t df p
M SD M SD
Frequency of 3.53 1.88 3.89 1.90 3.15 1,082 .002
contact
Closeness 2.90 1.08 3.23 1.11 4.97 1,082 <.001

Time alter and ego3.30 1.68 2.96 1.82 3.19 1,082 <.001
know each other
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Table 4. Regression coefficients and standard er(between brackets) of the

multilevel regression models predicting changeslaseness and frequency of contact

in stable ties a2 (N = 583).

Group of Predictors Closeness Frequency of contact
predictors
Final model Final model
Constant 1.815 (0.145) 0.832 (.181)
Time 1 covariate 0.531 (0.033)* 0.516 (.037)*
Change Place of residence changed -0.537(0.193)*

characteris-
tics ego t1-t2

Dyadic and Alter is a family member 0.309 (.074)*
alter
characteris- Alter is Spanish
tics t1
Alter is a fellow migrant

Alter is transnational

0.451 (.180)
0.888 (.157)*
0.986 (.158)*

0.473 (.088)*

Structural Degree centrality
position
alter t1

0.034 (.008)*

*p<.01
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Table 5. Means and standard deviations of the ceitipoal and structural variables of

the personal networks #it andt2, correlations between the two waves, atekt scores

of paired differences between the two was (25).

Variable Time 1 Time 2 r t

M SD M SD
N Spanish alters 13.60 7.33 15.20 8.34 75* 1-1.4
N fellow migrant alters 9.28 5.38 8.28 3.77.63* 1.19

N alters in country of origin 15.44 8.63 1480 .86 .58* 0.44
N transnational alters 6.68 3.87 6.72 4.9160*. -0.05
Average closeness 3.34 0.50 3.57 0.49 .39-2.07*

Average frequency of contact 411 0.73 4.000.72  .56* -0.83

Proportion of family 0.23 0.13 0.24 0.09 2*6 -0.66
Density 0.20 0.11 0.22 0.08 S1* -0.73
Betweenness centralization 2428 1240 29.12 12.026 -1.62
*p<.05
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Table 6. Standard deviations of the changes in ositipn and zero-order correlations between thdsanges and the same

compositional variable @l and among the changes in compositi25)

Differences betweeti andt2

Standard Correlation

Correlations among differences

deviation with t1
variable 1 2 3 4 5 6 7 8

1. Dif. N Spanish alters 5.66 -.20
2. Dif. N fellow migrant alters 4.20 - 72* -17
3. Dif. N alters in country of origin 7.25 -.64* -.60* 74
4. Dif. N transnational alters 4.03 -.23 -.14 -.04 -47*
5. Dif. average closeness 0.50 -.23 .16 -.03 -.03-14
6. Dif. average frequency of contact 0.80 -50*  49* A1 -57* .22 -.07
7. Dif. proportion of family 0.10 - 70% 19 -16 .21 -.46* -.10 A1
8. Dif. density 0.10 -71* .10 -.06 .05 -.15 A2 22 37*
9. Dif. betweenness centralization 14.94 -.62* .36 -.26 -13 .01 A7 40* .33 A7

*p<

.05



~

Parameter Fons (se) t o Q

Rate 9.617 (1.705) 5.64* 6.088 156.84*
Degree -4.211 (0.627) 6.72* 2.244 152.91*
Transitivity 0.736 (0.156) 4.72* 0.545 506.72*
Closeness alter 1x alter 2 0.074 (0.055) 1.35 0.145 47.23*
Same group membership 1.952 (0.302) 6.46* 0.250 50.84*
Same country of origin/residence 1.217 (0.374) 3.25* 0.438 117.08*

NOTE. 4,.= estimated average effect sizg¢se.) = standard error associated to

estimated average effect sizes statistic for testing whether the average efeze is

zero, which has approximately a standard normadiribligion; 5 = estimated true

standard deviation of the effect size between ndsy@ = statistic for testing whether

the variance of the effect is zero, which hag/&istribution andN - 1 degrees of

freedom; *p < .05.
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Figure captions

Figure 1. The positions of the four node classesdtustered graph visualization.

Figure 2. Visualizations of the clustered graphsdach of the 25 respondentstat

(right-hand) and2 (left-hand).

Figure 3. Visualization of the average network cuee of the 25 respondents and the

variation among them, #t (right-hand) and? (left-hand).
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