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Asking Social Network Questions: A Quality
Assessment of Different Measures
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Abstract

Research findings indicate that different typessotial relations have
an important influence on the performance of empls/in organisations.
This paper focuses on a comparison of differenthmés for acquiring
information on advice, cooperation, friendship, exbarial and superficial
networks in knowledge organisations.

We investigate the applicability of three distimaeasurement methods
to acquire different kinds of complete network daig means of the
recognition method. Data were collected in a smaglvernmental
organisation consisting of knowledge workers. FEirgmployees were
presented a short description of a specific sitirath which social relations
with their colleagues might play a significant rolehey had to indicate if
(or how often) this specific situation occurred wvikach of the colleagues.
Second, respondents were asked to indicate whethg&pecific relational
concept (in this case ‘advice’ or ‘friendship’) digg to each of their
relations with their colleagues. Third, we providegkpondents with four
semantic differentials (e.g. distrust-trust) on athithey needed to position
their relation with the other employees. Whetherestn different
measurement instruments capture distinct aspectthefrelation between
employees, or whether they measure the same undgrtpncepts, is one of
the major concerns of this paper. The aim of thapqr is twofold. First of
all, we want to know to what extent these differemeasurement
instruments overlap. Second, we would like to foud to what degree these
different methods as a whole give us conceptuallffecent and
complementary information. To the extent that iteane correlated within
one method and between methods we need to invéstighich of these
different instruments is best suited for our comteslated purposes. The
criteria used for selecting the most appropriatehoeé are minimal item
non-response — i.e. from the viewpoint of measuriognplete networks —
and maximum relational diversity with a minimumaniestions.
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Methodology. Ghent University. Korte Meer 3, 90@xknt, Belgium.
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1 Introduction

Formal as well as informal social relations havedme important explanatory
variables in organisational research. Each indialdis surrounded by a specific
network of social relations. This structure of tedas is referred to as the social
network. The structure and the content of thesaasawtworks are believed to
influence the attitudes and the behaviour of peaplenany ways. Because of the
sensitive and threatening character of the questim@asuring complete social
networks, special attention is needed for theirstaurction. This paper focuses on
acquiring information on different sorts of socretworks in a survey context, by
using alternative question formulations. We invgate which questions included
in our survey measure the same underlying conceptvarndh capture different
types of relations between employees. To know whethese different questions
are measurement instruments of the same concaptgdriendship relationship),
we examine to what extent the answer patterns e$ehquestions overlap. We
subsequently evaluate the quality of each of the tijes that measure the same
underlying concept, by means of the item nonrespoate Our findings indicate
that three different concepts are measured by tokided questions: an advice
dimension, a friendship dimension and a social supgocial companionship
dimension. Moreover, we find that some questiommfwllations provide us with
better results regarding the item response rate.

2 Theoretical background

Social networks have become more and more commaodial science research.
While the importance of social networks has becovitely accepted, the problem
of which questions are suitable for acquiring imi@tion on complete social
networks has received little attentfonOne of the difficulties social network
researchers are faced with is the so-called nooresgy i.e. unit as well as item
nonresponse. Especially, when focussing on the measnt of complete social
networks —as in our case—, both types of nonrespoesel to be minimised. In
ordinary survey research, nonresponse is highly prmoate, especially when the
nonrespondents possess characteristics that aferetif from these of the
respondents (Groves and Couper, 1998). For meapgucomplete networks
unanswered questions are even more problematicusecaach missing answer

2 More literature is available concerning the measent of ego-centric network questions,
such as Knipscheer and Antonucci (1990), van deel H&993) and Marsden and Campbell
(1984).
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brings about an additional gap in the social neltwander study. In order to
reduce the item nonresponse, this paper focusealiffarent strategies that can be
adopted when constructing social network questioimsgeneral, well-constructed
guestions are questions that respondents will pmegrin the same way, will be
able to answer accurately and will be willing to wes (Dillman, 2000: 32-34).

For the current purpose — namely the reduction ef item nonresponse — our
focus lays on the problem of the willingness to asisw

Social network questions differ from ordinary su\guestions in at least two
ways. Firstly, social network questions often aren'sgve” (Tourangeau, Rips
and Rasinski, 2000) or “threatening” (Sudman an@dBurn, 1982) questions.
These questions invade privacy and people mightfteedathat their answers will
be disclosed to other people than the contactirgneyy The answers on social
network questions may be expected to suffer conaldgrfrom social desirability.
Moreover, people possessing the most sensitivernmition (e.g. on hindrance
networks) may be the least likely to report it (Tawgaau, Smith, 1996: 276). This
sensitive nature of social network questions makess expect higher item
nonresponse rates. A second difference from otherey questions concerns the
burdensome nature of social network questions. &hgsestions are rather
complex and demanding to fill out. Social netwaglestions are designed to
obtain specific information about the relations pkeohave with all the other
members of a particular group. When measuring a ptete network, the
researcher knows which people belong to the sogmup under study by
depending on external criteria (such as the strectf the organization) or by
guestioning a core actor who reports on the conmjmrspf the group under study.
In either case, i.e. when researchers (nominalisgpproach) or respondents
(realistic approach) define the social group (Lanmdarsden and Prensky, 1983),
respondents are offered some name interpretershinlwa factual (e.g. frequency
of informal contac) or an attitudinal (e.g. trust in someone) quesii® asked for
each of the names of the group members. This snademanding task on the part
of the respondent and imposes a considerable degrurden on the respondent.
A lot of information needs to be retrieved on ahetshort time span. It can be
expected that questions containing a high burdennaore easily skipped or are
more badly completed than questions with a relayivelv burden (Tourangeau,
Rips and Rasinski, 2000).

The combination of both of these characteristice.-the high sensitivity and
the burdensome nature— might increase item nonrsspoates of social network
guestions. Posing well-constructed questions mayetothe nonresponse rate
considerable. Especially when dealing with sensitiquestions, researchers
should pay attention to the construction of the t¢joes itself. As such, the

® Responding to a frequency question is troublesomeeause once found in the memory, the
information needs to be summed, combined or avetgdeurangeau, Rips and Rasinski, 2000:
136-164).
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sensitivity of these questions can be softened bysimg the appropriate wording
(Dillman, 2000: 18). Good-written survey questionaka it less difficult for the
respondents to answer. In this paper different fjoesformats are tested:
hypothetical questions, factual questions, directesgions and semantic
differentials (Section 3.2). In order to restri¢ttet burden of completing survey
guestions our challenge is to obtain the greatestumt of information with as
few questions as possible. Detecting underlying disnens gives the opportunity
to restrict the total number of questions. When tgueestions are measuring the
same underlying concept, it is unnecessary to inclbd¢h of them in a
guestionnaire. That way, the burden of the quesagenis reduced, because
redundant questions —i.e. without any substantivditexhal information— are
avoided.

Little research literature pays attention to nonoese reduction for complete
social network questions. Most research focuseshenaccuracyof the acquired
information on social networks (e.g. Bernard et 4890; Hammer, 1985; Brewer,
1993, Bondonio, 1998, Sudman, 1985, 1988, Feld @ader, 2002; Huang and
Tausig, 1990). The majority of these research asictonclude that individual
reports about social interactions differ substdhtiafrom the objective
observations of these interactions. Moreover, atfiesearch attempt is made to
explain variation in the accuracy of social netwq#rception by means of both
situational and individual differences (e.g. Casgjd998). Some of this literature
concentrates more specific on the problem of farggtnetwork members (Brewer
and Webster, 1999; Brewer, 2000). Our researchdeenn line with the work of
Ferligoj and Hlebec (1999), in which social netwoskirvey instruments are
evaluated in terms of test-retest reliability.

Besides a focus on the cognitive abilities of peoahd/or on the accuracy of
people’s cognitive reports, research should consttie construction of social
network measures. This paper concentrates on thdinary’ item nonresponse
social network questions can suffer from. A missargswer on a social network
guestion does not necessarily imply the absence bé.aAs is often the case,
people might simply refuse to answer a particulaesgion. Instead of the
assumption that people might forget particular rhatéions, we should
acknowledge the possibility that they refuse to réploem. This refusal can be due
either to the sensitivity of the questions (i.e. exsplly because they invade
privacy) or to the high burden associated with rigjiout the questions. When
guestioning social networks in a small organizattore. all network members are
known— by means of the recognition method, missimgmeers cannot be explained
by respondents forgetting the presence of altersaR@roblems that are directly
related to the subject of the question are the angmory difficulties that can

4 Accuracy is here defined in a broad sense refgrtinthe extent to which reports about a
person’s own relations are accurate, as well aghéoextent to which people give an accurate
picture about the relation existing between otheogle.
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cause nonresponse. When people have difficultiés @stimating for example the
frequency of contact with a particular network membkaey might be less prone
to provide an answer to the questions. These mematylems are directly related
to the complexity or the burden of the questions.

The purpose of this paper is to understand howasowtwork questions can
be constructed in such a way that network relatiares measured in an accurate
and effective manner within a survey context. Aseautt, our general research
guestion is twofold:

(a) to what extent are the different measuremestrimments indicators of the

same underlying concept?

(b) if they are measuring the same concept, whichsiore format is most

accurate?

To answer the first question, the principle of tnaalidity —as part of construct
validity— stands central. To check for trait validdifferent measures of the same
trait should be highly correlated (Campbell and RYs2001). Questions
measuring the same concept are expected to begsgreorrelated. Lower, but
significant correlations between questions meaguriifferent concepts might
exist, since different concepts can also be cotedlaDiverse techniques will be
used to examine whether the overlap between difteg@estions is due to the fact
that these questions are measuring the same corarephat the underlying
concepts are correlated. If the constructed questiare measures of the same
broader concept, it will be unnecessary to use @ithese questions. In that case,
it might be advisable to restrict the number of sfittns needed to get this
information in an efficient way. Selecting the appriate questions constitutes the
core of the second part of this paper. The follayvamiteria are used for selecting
the most appropriate question for a specific dinn@msminimal item non-response
and maximum relational diversity with a minimum afesgtions. In the following
part we will describe the questions that were ideldi and the dimensions these
guestions are suspected to refer to.

3 Measuring social networks
3.1 Typesof relations

Social network relations can have very different teoms. Various types of
networks (also called dimensions) can be importantorganisations. A large
number of researchers concentrates on different stypé networks in an
organizational context (Lincoln and Miller, 1979;rakhardt and Stern, 1988;
Hansen, 1999; Burt, Hogarth and Michaud, 2000; gaze2001; Nelson, 2001;
Sparrowe et al., 2001). In most studies the generah of organisational
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researchers interested in network relations isamdy to measure formal networks
(i.e. relations that are mostly a consequence ofotiganisational structure and of
the function of the individuals in that network)tbalso to pay attention to more
informal relational contents, such as support arehtiship.

Our research focuses on different relations cenaredind five different topics:
information, support, companionship, hindrance angerficiality. Each of these
relations is believed to have an influence on thactioning of employees in
companies. A first part of the information relatias the advice network and
concerns knowledge sharing and knowledge creat@rnogs, Borgatti and Parker,
2001). Initially, we included seven questions redate advice, capturing three
different aspects of advice as developed by Crosd. ¢2001), namely people tend
to exchange “solutions, validation and meta-knowksd A first type of advice
considers those situations in which one turns tibeagues for finding a solution
for a specific work related problem, one is noteatdd solve himself or herself (Q7
and Q8). “Validation” implies that people presertteir own solutions to
colleagues in order to receive confirmation of theork (Q9 and Q10). Obtaining
useful information about which experts to contaesthere to obtain relevant
documents, how to find data, etc., is a third typaadvice, called meta-knowledge
(Q11). The seventh advice question directly askdhiwwhom one has an advice
relation (Q32). Another measure related to thenimf@tion transfer is the question
about cooperation (Q15). Cooperation refers to taasion whereby employees
have contact with each other to exchange inforrmaba a regular basis. When
people cooperate, a stronger and more long-teratiogl exists than when they are
involved in an advice relation (Lazega, 2001: 94-96 a company context it is
expected that relations concerning advice and catjpan have a substantial
influence on characteristics of the employee, sugebaisfaction and performance.
Social support encompasses several dimensions:i@emabtsupport, instrumental
support and social companionship (van der Poel,31L99wo0 questions are
included as a measure of emotional support. Tret Gine asks to whom one goes
to receive support for important work-related perhs (Q12). The second
guestion concerns support in the case of imporfaotblems related to their
private life (Q13). Social support of co-workerssha strong influence on —for
example— job satisfaction (Ducharme, Martin, 200@®ocial companionship, as a
dimension of social support, is measured by a qaestgarding the frequency of
participation in social activities outside the wodontext (Q14). Since it is
possible that in a work situation some colleaguesidt get along with each other,
have a row, etc., a negative or adversarial remati® included (Q16). Such
conflict situations might be influential on the w&aties of people, such as
individual performance (Baldwin, Bedell and Johnsd®97; Sparrow et al.,
2001). Another question refers to what we call pesticial relation (Q17). It
might be the case that in an organisation peoptglsi do not know each other
very well or only know others very superficially. Iteses unreasonable to suppose
that everyone should either be a friend, a co-wqrkeradviser, etc. of someone.
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Four semantic differentials about the informal e. inon-professional — relations
between employees were also part of the questioarf@L8-Q21). A last question
included asks for the colleagues with whom one &dsendship relation (Q31).
Friendship is defined as a flexible form of operded support that is not related to
the tasks themselves (Lazega, 2001: 96). Becauseeoéxploratory nature of this
research, we do not a priori assign each of thesergeen questions to a specific
dimension. Table 1 shows for each question thetioglat is expected to measure
and the particular question type it belongs to. Tlas distinction is explained in
the following chapter.

3.2 Measurement instruments

In questionnaires often a description of a certgitnation or problem is used to
generate the necessary network information. It mlghthat the often rather long
and complex descriptions (e.g. Ferligoj and Hleb&899; Burt, Hogarth and
Michaud, 2000; Lazega, 2001) do not provide theeaesher with the most high-
quality answers. Three different question formatseatested An example of each
of these can be found in Figure 1. First of almiéar to the questions frequently
used in literature, a description of a particulauation (or problem) is given to
the respondents. Specific for the advice networko talternative formulations
were tested. In the first type of questions respatsievere asked to indicate the
other employees whom thethink they would go to when confronted with a
hypothetical situation or problem. In some sense thian ‘ideal’ situation, since
no reference is made to what had really happenedrébeHowever, this ideal
situation might differ from what actually occurs. &rfefore, an alternative question
formulation was included, in which the respondearts asked to think back in time
(i.e. over the last year) and to indicate the numifetimes a certain problem or
situation actually occurred. A potential problemtwihis kind of question is that it
can be more an indication of being confronted vatparticular situation, instead
of an indication of the availability of support gigein such a situation. In relation
to our first research question it might be thatréhis a great discrepancy between
the alters employees get advice from and the atteeg wouldlike to get advice
from. However, it could be that they do not diffeegtly. In that case it is better to
ask respondents whom they would go to for advicsteiad of asking them whom
they really went to during the past year (for examtplgrevent recall errors). We
will respectively call these question types: hypottati(type 1a) and factual (type
1b) questions. The respective answer categoriesanh of those types are:
“yes/no” and a five-point scale of frequency. Only fine advice network a
hypothetical formulation makes sense. For all otllémensions only factual
guestions were developed.

® The detailed formulations of the questions usen lwa found in Appendix 1.
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A second sort of question used is called a ‘dirgctestion. Instead of giving a
description of the concepts measured by a particqlagstion, we mention the
relation in the question itself. Respondents aieed in what sense they consider
their relation with someone as being of a particulpe (in this case advice,
friendship or superficial relation). When a questiasks explicitly what type of
relation one has with each of his colleagues, redpats might be more able to
answer accurately. Notwithstanding this potential vaadage, it remains
problematic and doubtful whether everyone understamdertain concept — such
as a type of relation— in the same way. Answers ghbel given on a seven-point
scale.

Finally, we included some semantic differentials rather straightforward
concepts that are directly related to informal relas. Respondents needed to
position their answers on a seven-point scale.igghinbe that respondents find it
easier to think in terms of opposite adjectivegntin terms of described situations
(as in type 1).

TYPE 1:

1.a.: hypothetical:Suppose that you have found a solution for a wellted problem. Yg
are not certain about it and confirmation of othersuld reassure you. To whom of
members of your research group would you go forficoration? (dummy : yes/no)

1.b.: factual: Consider all situations of the past year in whiatuythink to have found
solution for a work related problem. You are nottaen about it and confirmation of othe
would reassure you. How often have you been lookiog confirmationto each of th
members of your research groufdaily — some times a week — some times a morstbn
times a year — never)

Type 2:

Consider your relation with each of your colleagu€an you indicate in what sense
consider that relation as a ‘friendship relatiopshi(seven-point scale: not at all(-3)etally

(+3))
Type 3:

Look at the following contradiction: “distrust trust”. The more left you tick of a box, t
more you associate your relation with a particuidalleague with “distrust”The more rigt
you pick of a box, the more you associate you retatwith that colleague with “trust
(seven-point scale: distrust (-3)/ trust (+3))

Figure 1: Type of question.
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Table 1: Content, number and type of questions included.

CONTENT NO. TYPE
ADVICE Q7 type la
Q8 type 1b
Q9 type la
Q10 type 1b
Q11 type 1b
Q32 type 2
SOCIAL SUPPORT Q12 type la
Q13 type la
social
companionship Q14 type 1b
COOPERATION Q15 type 1b
ROW Ql6 type la
SUPERFICIALITY Q17 type 2
SEMANTIC Q18 Distrust-type 3
DIFFERENTIALS Q19 Enemie-type 3
Q20 Superficial-type 3
Q21 Formal-type 3
DIRECT
FRIENDSHIP Q31 type 2
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4 Data collection

4.1 Methodological considerations

Since the sensitivity and the burden are inherenth® social network topic,
methodological efforts are needed to minimise nepo@se already at the phase of
the data collection. Self-administered surveys avanfl to increase the item
response of sensitive questions relative to otla¢a @ollection methods (Dillman,
2000: 38; Tourangeau, Rips and Rasinski, 2000: 2B8- A choice should be
made between the paper and pencil mode and the moently developed CASI
(i.e. computer-assisted self-administered interyie@ften researchers guide their
decision in favour of the more or less establisipaper and pencil method,
because of expected higher response rates anawer data quality. Specific for
e-mail surveys (e.g. Couper, Blair and Triplett,92p and sometimes for
websurveys too (e.g. Crawford, Couper and Lamia812Bigh nonresponéeates
are found. Nevertheless, some research contrathetse findings (Schaeffer and
Dillman, 1998; Dayton, 2001). Moreover, Tourangead &mith (1996) confirm
that using CASI increases the item response ratesedfsitive questions.
Concerning overall data quality, some hopeful resuftdicate that CASI and
‘paper and pencil’ data collection generate combpkradata, with a slight
advantage concerning criterion validity and tesesetreliability in the case of
CASI (Corman, 1990). Besides these nonresponseid@nasions internet research
often suffers from coverage problems (Couper, 200@hile the usage of the
phone is widespread, the availability of interneghtistill be troublesome. This is
no real hindrance in this and many other cases, avkpecific populations with
full access to the internet are surveyed. Moreow#ren using CASI some major
practical advantages accompany the data collectibme intervals between
different stages of the follow-up procedure are Mmwshorter (Tailored design
method (Dillman, 2000)) then in ordinary survey resba(Total design method
(Dillman, 1978)). In this way the duration of therdansome data collection phase
can be shortened. Another advantage of using CASkad of a paper and pencil
procedure is related to the specific cost efficiaature of CASI. The technical
development of the CASI questionnaire itself is thmncially most exigent part
of the surveying process. In contrast with otheveymmodes, surveying additional
respondents by websurvey or e-mail survey does onlgease costs to a very
small extent. Large scale data collection can bdop@med at considerably low

® E-mail surveys and websurveys both belong to theug of CASI. The only difference
between a mail and an e-mail survey is the medigedui.e. respective mail and e-mail. In the
case of an e-mail survey respondents receive atipmegire in the form of a text message in or
attached to an e-mail, that needs to be filled anotl send back. This closely resembles the
procedure of collecting data by means of a maivey. Websurveys have a more complex design.
A websurvey has in-built facilities to skip quesi&®y to provide help, to send the answers, etc.
This provides the respondent with a dynamic sureyironment to fill out the questionnaire.
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costs. Taking the abovementioned arguments and research purposes into
consideration it was decided to use a CASI procedsr method of data collection.

4.2 Data

This research is the first part of a more extensesearch design with as a general
aim the study of the relation between an actorsiaatetworks in an organisation
and his or her performance. This study is a sma#l-tpst, set up to test the
websurvey software and to study the answer pattemshe network questions.
The data were collected by means of a websurvey ismall governmental
organisation in Belgium (N=28) We made use of a multiple contact strategy,
similar to the one Dillman (1978, 2000) proposed il surveys. We contacted
each respondent four times by means of differentadsma prenotice, an e-mail
containing the URL of the questionnaire and twonthgou/reminders. Through
the prenotice, respondents were asked to parteipathe survey and they were
informed that they would receive the questionnaira ifew days. Three days later,
an e-mail with the URL of the website where the gfimmnaire could be found,
was sent to every employee. Four and eleven days thiégrreceived the URL of
the websurvey, every member of the organisation veas$ a thank you/reminder.
In this way, respondents were thanked for theiripgration and non-respondents
were reminded about the presence and the locafitimeogquestionnaire.

Because of the use of cookies, every respondentdcomly participate once.
The possibility to fill out the questionnaire in apger and pencil format was given,
but everyone responded by filling out the websurveythHe end, 25 of the 28
contacted employees completed the questionnaires Tdarresponds with a
response rate of 89.3% The questionnaire consisted of some general topness
concerning their job, a large network part (25 ¢ 61 questions), some personal
and psychologically oriented characteristics of tkepondent and their opinion
about the questionnaire. In this paper we focustten complete network of the
respondent in the organisation under study, i.ey adventeen social network
questions are taken into considerafioEvery network question was asked by
means of the recognition method, i.e. every respondeceived (for each
guestion) a list of all other members of the orgation. They were asked to
answer the particular question for each of the thie case — 27 other members of
the organisation.

" Because of the small number of respondents adimposal, the conclusions of this paper are
more tentative, than decisive.

8 This high response rate is possibly due to therirteencouragements of the department’s
director.

° The other network questions referred to the sonitwork outside the organisation under
study.
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We now turn to the analysis itself. First we willtbne which questions are
measures of the same underlying relational cond&fet.do so through the use of
QAP as a first step and subsequently by factor arglgsister analysis and MDS.
In a last step we compare the quality of the questihat are measures of the same
concept, by looking at the proportion of missingues.

5 Results
5.1 Qap correlation result

A QAP-correlation procedure (Quadratic Assignmemnodedure) is used to
calculate the overlap in answers given to each mdirquestions. QAP is a
permutation test that computes the correlation focieht between the answers for
two questions, where each answer that is given $oanseparate case. In order to
see whether the resulting correlation is significae have to rely on a simulation
test. In this simulation test, values for the ctaten coefficient are calculated
when the vertices (actor-labels) are reassigneddamaty, and the resulting
distribution is used to evaluate how extreme thisr@lation coefficient is? This
test procedure is available in UCINET V (developley Borgatti, Everett and
Freeman, 1999). We used a SPSS syntax in ordex tetiain that missing values
would be ignored. The results can be found in appef (i.e. Tables A, B and C).
The majority of the correlation coefficients is highsignificant. This would
indicate that all the different questions have #gigant overlap in their answers.
However, almost all values of the correlation coeéints are rather low. A low
but significant correlation could be an indicatiohmultiplexity of these relations.
The results do indicate that employees who giveffedint types of — advice are
also named as cooperation partners and as friszMdeeover, it is shown that for
friends, advisers and co-workers the superficidhtren is not reported and a
positive correlation is present with each of thenaatic differentials. Only a high
correlation would be an indication that the quessicare measuring the same
underlying relational dimension. The presence of esorhigh correlation
coefficients gives a first indication that separgteups of questions exist. In order
to identify these groups we use three different mdsh factor analysis, cluster
analysis and multi-dimensional scaling. By using dactanalysis different
dimensions can be distinguished. Furthermore,uatel analysis is performed in
order to confirm or to shed new light on the salatifrom the factor analyses.
Multi-dimensional scaling helps to visualize thesults. The application of these
techniques is rather explorative when dealing wittwork related data. Each of
these techniques is discussed in the followingisast

1 For further reading we refer to Krackhardt (198687).
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5.2 Factor analysis

The factor analysis is based on a transformatiotheforiginal dataset. Each of the
answers of each respondent about his/her relatica gpecific other actor is used
as a separate case in the factor analysis. We mpeefbra principal axis factor
analysis with listwise deletion of missing valuess A result the obtained
correlations differ from those calculated by the QAlntax (Appendix 2).
Because of the assignment of Q15, Q16 and Q32 tee rtian one of the factors
these guestions are excluded from the analysis. @nbasis of the eigenvalue
criterion a three factor solution is preferred (TeaB).

Table 2: Factor analytical solution.

Factor 1 Factor 2 Factor 3
Q7 Advicel-type la .669 116 -.161
Q8 Advicel-type 1b -.845 .075 .076
Q9 Advice2-type la 724 173 -.041
Q10 Advice2-type 1b -.860 .094 -.120
Q11 Advice3-type 1b -.681 .019 -.088
Q12 Support 1-type la 181 .024 .738
Q13 Support 2-type la -.037 .037 .885
Q14 Companion-type 1b .058 .058 -.561
Q17 Superficial-type 2 -.165 .540 -.020
Q18 Distrust-type 3 132 .890 -.215
Q19 Enemie-type 3 .083 .880 -.084
Q20 Superficial-type 3 -.140 877 .167
Q21 Formal-type 3 -.112 .768 .107
Q31 Friendship-type 3 -.017 .663 .269

The first dimension consists of

five questions!| Af them were initially

developed to measure the work related advice ndtvesr a broader dimension
(Table 1). Contrary to our expectations the diredtiee question is not included
in this analysis because it could be assigned toentlkan one dimension (i.e. to
the friendship as well as advice the dimension)sThight be due to the fact that
we did not specify whether we meant advice with eesgo work or with respect
to more private problems. The second dimension oveas the concept
“friendship”. All semantic differential$, the superficial and the direct friendship
guestion are included in this dimension. The thiadtor is named the social
support/social companionship dimension and consiststhree items: two
measuring social support and one about social caopahip. With regard to the
different types of questions (i.e. factual, hypotbaki direct and semantic
differential), no differences appear. The factoadongs are not systematically

1 Although their exists a discussion about the ismn of semantic differentials in factor
analysis, we kept them in the analysis.
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higher or lower for alternative question formulatgo Contrary to what was
expected, alternative formulations of the same ephdelong to the same factor.
Although there are differences in the constructioh the questions, they
nevertheless measure the same concept.

5.3 Cluster analysis

QAP-correlations can be used as a measure of gityilaetween the different
guestions. Questions that are highly correlated moge similar than guestions
characterised by a low correlation coefficient. Weed cluster analysis to assign
the questions to different groups. The cluster gsialis performed in UCINET V,
i.e. a Johnson’s hierarchical clusterihgith average linkage. The results of the
cluster analysis are consistent with the resultdhef factor analysis. The three
clusters are identical to the three different fastdound. A first cluster
corresponds to the advice dimension in the factoalysis, whereas a second
cluster captures the social support/social comp®tipp dimension and the
guestions measuring friendship can be found inthivel cluster.
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Figure 2: Cluster analysis: dendrogram.

1270 be able to perform the analysis a transfornmatibthe correlation matrix was necessary.
The correlations needed to be positive and couldcoasist out of decimals.
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5.4 Multi-dimensional scaling (MDS)

A third technique used is multi-dimensional scalimgore specific PROXSCAL).
This method has the property of visualizing reswtording to a number of
dimensions. The different factors are combinedultesy in three figures.

Dimension 1 represents the type of relation (moreicdand more friendship).
Figure 3 represents factor 1 (the advice dimensiamg factor 2 (the friendship
dimension). Figure 4 shows the distinction betweefactor 1 (the advice
dimension) and factor 3 (the social support/so@ampanionship dimension).
Finally, Figure 5, visualizes factor 2 (the friengsldimension) and factor 3 (the
social support/social companionship dimension)edch figure both of the factors
are represented by two distinct groups. The overaBults of the multi-

dimensional scaling procedure are confirming thdaanalytical solution.
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Figure 3: Multi-dimensional scaling: factor 1 and factor(8tress < .005).
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5.5 Qualitative considerations

Up until now, the second research question is Uenswered. Besides knowing
which questions measure which underlying factorjsitimportant to examine
which questions of a particular concept are besteduto be used in further
research. In network analysis, more than in otheeaech, restricting the number
of questions is essential. As said before, the sgese’ and ‘threatening’ social
network questions are supposed to generate mora it@ssing values. This
requires a well-considered decision about the nunaral the type of questions
included.

An important criterion in order to select certaiypeés of questions is the
proportion of missing values for each of the quassi (Table 3). We can
distinguish three groups: one with a lot of missinglues (Q13 and Q16), a
medium amount of missing values (Q8, Q10, Q11, @ad Q15) and the rest of
the questions with a small number of missing valu@sestions having a binary
scale (i.e. the type l1la) cannot be compared wittstiues having an ordinal scale
as an answer category (i.e. type 1b, type 2 and tygee8tions). In the case of the
dummy variables an answer “zero” might indicatdeitthe absence of a relation
or a missing answer. This makes it impossible teudate the percentage of item
missing values in the same way as it can be donedale questions. Therefore,
both groups of questions cannot be compared. Nbstanding, comparisons
within each group and between different groups weithled answer categories can
be made.

A substantial percentage of missing values is fofod Q13 (talking about
important private problems) and Q16 (people whom bas a row with) vis-a-vis
the other dummy variables. Because of the highly ise@esnature of these
guestions, respondents are less prone to answerlrit.comparing the factual
guestions (type 1b) with the direct questions (typarid the semantic differentials
(type 3) it is clear that the last two types of quast generate the least amount of
missing values. Moreover, within the type 1b groum tquestions on social
companionship and on cooperation have a smalleuamof missing values, than
is the case for the other factual questions.

When a choice needs to be made between two quest@asuring the same
trait, it is advisable to choose the one that pdevihe researcher with the most
high quality data (i.e. with the least number of simg values and generating the
largest amount of information). Concerning the adviactor, this means that the
factual questions and the direct question need ¢o poeferred above the
hypothetical ones. Factual and direct questions eea lot of information and
make it possible to distinguish missing answersnfithe absence of a relation (by
means of a ‘never’ answer). However, the directiegl\question was excluded
from the analysis, which makes the current adviotdiaconsisting only of factual
guestions. None of the questions measuring factoe2the friendship dimension,
has a large amount of missing values. For futungliegations, a choice should be
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made, depending on content-related criteria, betwibe different items, except
for Q17 (i.e. a dummy scale). Factor 3 consisthoéeé questions, one hypothetical
guestion (Q12) and two scale questions (Q13 and) @b which one has a large
amount of missing values. It seems necessary toawgpthe questions to measure
this factor.

Table 3: percentage missing values, mean and standard d@vipér question.

percentage mean std. dev.

missings
Q7 Factor 1-type la 4.00 0.256 0.437
Q8 Factor 1-type 1b 20.44 4.210 0.877
Q9 Factor 1-type la 0.00 0.150 0.358
Q10 Factor 1-type 1b 20.44 4.500 0.785
Q11 Factor 1-type 1b 18.37 4.400 0.722
Q12 Factor 3-type la 4.00 0.120 0.327
Q13 Factor 3-type la 32.00 0.096 0.295
Q14 Factor 3-type 1b 12.59 4.710 0.568
Q15 | ...l -type 1b 13.78 4.330 0.980
Q16 | ... -type 1a 60.00 0.096 0.296
Q17 Factor 2-type 2 4.00 0.470 0.500
Q18 Factor 2-type 3 0.15 5.170 1.353
Q19 Factor 2-type 3 1.63 5.090 1.138
Q20 Factor 2-type 3 1.19 3.680 1.545
Q21 Factor 2-type 3 1.19 4.250 1.618
Q31 Factor 2-type 2 0.44 3.880 1.650
Q32 | ...l -type 2 1.63 4.180 1.349

6 Conclusion

Interest in formal and informal relations as expanry factors in the

organisational research context has been growieadsty. However, little research
has yet been devoted to the construction of questimeasuring social relations in
complete networks. Because of their specific ch@racsocial network questions
should be developed very carefully. They are perceagdensitive or threatening
guestions, that are very burdensome to fill out. €&muently, social network
researchers are often faced with severe nonrespprddems. Especially, when
estimating complete networks limiting the numbernoissing values is of major
importance. In order to reduce the nonresponsesareber may interfere at two
different moments, i.e. at the data collection ghasd/or at the questionnaire
construction phase. Concerning the first phasemade use of a self-administered
data collection method — i.e. a websurvey — whictkesapeople more prone to
answer sensitive questions. With respect to thesttantion of the social network
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qguestions, seventeen questions of three differemesstgon formats — hypothetical
and factual questions, direct questions and semaliffierentials — were proposed.
Fourteen of these questions are found to measuee thfferent types of relations.
Besides on estimating which question measures whittlerlying concept, our
focus is also on the quality of the questions. Ndtatanding the exploratory
nature of this research, some interesting resuéieviound.

The first step consisted of ascribing these questitm a particular underlying
dimension. One method to detect the overlap betwdffierent questions is the
QAP correlation procedure. The obtained resultdcaiged that some underlying
dimensions might be present. To discriminate betwgeestions we made use of
factor analysis, cluster analysis and multi-dimenaloscaling. Three different
factors were found, representing respectively theicadnetwork (five questions),
the friendship network (six questions) and the absupport/social companionship
dimension (three questions). These findings ardinord by the cluster analysis
and the multi-dimensional scaling procedure. Thesgwn about the adversarial
relation was omitted from the analysis due to a higimber of missing values.
Nevertheless, further research is needed on thesumement of negative social
network relations. Two questions (the direct advigeestion and the cooperation
guestion) were found to be measures of more thanuowerlying concept.

In a second stage, a quality estimation is madeefach of the questions
belonging to one dimension by means of the item egponse rate. Our findings
show that semantic differentials and direct quesigenerate the least number of
missing values. On the other hand, factual questisimould be preferred above
hypothetical questions. They generate more infornmadiod have the possibility to
distinguish item nonresponse from absent relatioNgh respect to the advice
network a selection should be made from one offtl®wing factual questions:
solutions, validation and meta-knowledge (Crossalet 2001). Further research
should focus on the improvement of the item resporade for factual questions.
For measuring the friendship network one can chomsguestion from the four
semantic differentials or the direct friendship suen. The measurement of the
social support/social companionship dimension neéedse improved, since only
one question generates a small amount of missithgesa More research on this
dimension is necessary. In general, this paper ingitdhe measurement of social
network relations in two ways. First, by definingfdifent network dimensions that
are measured by a limited set of questions. And rs#cby identifying question
formats that produce more high quality data tharexgh

The preliminary nature of this research makes itessary to devote attention
to the limitations of this research and to the pmesways for future research. One
of these limitations concerns the small numberesfpondents to draw conclusions
from. Only 25 employees actually responded to the tjm@saire. A large scale
research should be developed to retest our mamarel questions. Moreover, in
future research, a comparison between the repamedthe actual social network
should be made. Knowing how accurate respondenssv@mon questions of a
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particular type, is an important field of researcfhe fact that people were
contacted by means of a websurvey might have andnfle as well. Experiments
with different self-administered data collectiontimeds — such as paper and pencil
and other types of websurveys — might shed new lghtthe results. Another
important restriction of this paper, is the facatlthe techniques used to establish
the different conceptual dimensions are statistioals that are developed for data
drawn from an independent sample. These methodsarespecially developed to
deal with network data. Being aware of this, werfdut necessary to compare the
results of three different techniques. In our case differences between the
techniques are found, but this does not imply thatetter suited techniques are
available or might be possible. In addition, théatglity of the present findings
should be tested (e.g. by means of a test-retesgrdeis order to make the results
more conclusive. Another recommendation for furtmesearch is that efforts
should be done to integrate these questions intM&NMM design. This complex
technique might solve some remaining questionslation to the construction of
appropriate social network questions. Future reseahould concentrate more on
nonresponse reduction, especially in the case ofptet@ networks. It might be
possible that certain imputation techniques canvesothe most important
nonresponse issues. Though the results of thisrpaeehopeful, a lot of work still
remains to be done

Acknowledgement

The authors would like to thank Henk Roose for Waluable advice and
comments.

Refer ences

[1] Baldwin, T., Bedell, M., and Johnson, J. (199The social fabric of team-
based M.B.A. program: network effects on studentissaction and
performanceAcademy of Management Journd0, 1369-1397.

[2] Bernard, H.R., Johnson, E.C., Killworth, P.DM¢Carty, C., Shelley, G., and
Robinson, S. (1990): Comparing four different methofor measuring
personal social networkS&ocial Networksl12, 179-215.

[3] Bondonio, D. (1998): Predictors of accuracy iargeiving informal social
networks.Social Networks20, 301-330.

[4] Borgatti, S., Everett, M., and Freeman, L. (299Ucinet 5 for windows:
software for network analysidatick: Analytical technologies.

[5] Brewer, D. (1993): Patterns in the recall ofrg@ns in a student community.
Social Networksl15, 335-359.



Asking Social Network Questions... 371

[6] Brewer, D. (2000) Forgetting in recall-basedceation of personal and social
networks.Social Networks22, 29-43.

[7] Brewer, D. and Webster, C. (1999): Forgettingfeends and its effects on
measuring friendship networkSocial Networks21, 361-373.

[8] Burt, R.S., Hogarth, R.M., and Michaud, C. (BQ0 The social capital of
French and American Managef3tganization Sciencell, 123-147.

[9] Casciaro, T. (1998): Seeing things clearly: sba@tructure, personality, and
accuracy in social network perceptidocial Networks20, 331-351.

[10] Campbell, D. and Russo, M. (20019pcial MeasurementSage classics 3,
London: Sage.

[11] Corman, S.R. (1990): Computerized vs pencd paper collection of network
data.Social Networksl12, 375-384.

[12] Couper, M. (2000): Websurveys: a review of sswnd approacheBublic
Ppinion Quarterly 64, 464-494.

[13] Couper, M., Blair, J., and Triplett, T. (1999 comparison of mail and e-
mail for a survey of employees in U.S. statisticatrages.Journal of Official
Statistics 15, 39-56.

[14] Crawford, S., Couper, M., and Lamias, M. (2p0Web surveys: Perceptions
of burden.Social Science Computer Reviel9, 146-162.

[15] Cross, R., Borgatti, S., and Parker, A. (20Beyond answers: dimensions
of the advice networkSocial Networks23, 215-235.

[16] Dayton, D. (2001): Electronic Editing in Technical Communication:
Practices, Attitudes and Impacté dissertation in technical communication
and rhetoric. Texas: Tech University.

[17] Dillman, D.A. (1978): Mail and Telephone Surveys: The Total Design
Method.New York: Wiley-Interscience Publication.

[18] Dillman, D. (2000):Mail and Internet Surveys: The Tailored Design Mxeth
New York: John Wiley and Sons, Inc.

[19] Ducharme, L. and Martin, J. (2000): Unrewagliwork, coworker support
and job satisfaction: a test of the buffering hymstls. Work and
Occupations27, 223-243.

[20] Feld, S.L. and Carter, W.C. (2002): Detectingeasurement bias in
respondent reports of personal netwoigscial Networks24, 365-383.

[21] Ferligoj, A. and Hlebec, V. (1999): Evaluatiomf social network
measurement instrumentSocial Networks21, 111-130.

[22] Groves, R. and Couper, M. (1998)onresponse in Household Interview
SurveysNew York: John Wiley and Sons, Inc.

[23] Hammer, M. (1985): Implications of behaviouid cognitive reciprocity in
social network dataSocial Networksy7, 189-201.



372 Daniélle De Lange, Filip Agneessens, and Hans Waege

[24] Hansen, M.T. (1999): The search-transfer peanl the role of weak ties in
sharing knowledge across organization subunAsiministrative Science
Quarterly, 44, 82-111.

[25] Huang, G. and Tausig, M. (1990): Network ranige personal networks.
Social Networks12, 261-268.

[26] Knipscheer, K. and Antonucci, T. (1990Bocial Network Research:
Substantive Issues and Methodological Questichmsterdam: Swets and
Zeitlinger.

[27] Krackhardt, D. (1987): QAP partialling as asteof spuriousnessSocial
Networks 9, 171-186.

[28] Krackhardt, D. (1988): Predicting networks: nparametric multiple
regression analysis of dyadic da&acial Networks10, 359-381.

[29] Krackhardt, D. and Stern, R. (1988): Informmadtworks and organizational
crises: an experimental simulatioBocial Psychology Quarter|y51, 123-
140.

[30] Lazega, E. (2001): The collegial phenomendime Social Mechanisms of
Cooperation among Peers in a Corporate Law ParthgysOxford: Oxford
University Press.

[31] Lauman, E, Marsden, P., and Prensky, D. (1988 boundary specification
problem in network analysis. In R. Burt and M. Min¢Eds.): Applied
Network Analysis: A Methodological IntroductioBeverly Hills: Sage.

[32] Lincoln, J.R. and Miller, J. (1979): Work amdendship ties in organizations:
a comparative analysis of relational network&dministrative Science
Quarterly, 24, 181-199.

[33] Marsden, P. and Campbell, K. (1984): Measutiiegstrength Social Forces
63, 482-501.

[34] Nelson, R.E. (2001): On the shape of verbatwoeks in organizations.
Organization Studie22, 797-823.

[35] Schaeffer, D. and Dillman, D. (1998): Develogi a standard e-mail
methodology: results of an experimem®ublic Opinion Quarterly 62, 378-
397.

[36] Sparrowe, R.T., Liden, R.C., Wayne, S.J., andiKer, M.L. (2001): Social
networks and the performance of individuals and ugso Academy of
Management Journali4, 316-325.

[37] Sudman, S. (1985): Experiments in the measerdgnof the size of social
networks.Social Networks7, 127-151.

[38] Sudman, S. (1988): Experiments in measuringgmzor and relative social
networks.Social Networks10, 93-108.

[39] Sudman, S. and Bradburn, N. (1982kking Questions: A Practical Guide to
Questionnaire DesigrnSan Fransisco: Jossey Bass Publishers.



Asking Social Network Questions... 373

[40] Tourangeau, R., Rips, L., and Rasinski, K.q@p The Psychology of Survey
ResponseCambridge: Cambridge University Press.

[41] Tourangeau, R. and Smith, T. (1996): Askingsgve questions: the impact
of data collection mode, question format, and qgoestcontext. Public
Opinion Quarterly 60, 275-304.

[42] van der Poel, M. (1993): Delineating persorglpport networks,Social
Networks 15, 49-70.

Appendix
Appendix 1: Network question used in the questionaire

Q7: Suppose that you are confronted with a worlated problem, for which
you couldn’t find a solution yourself. To whom dfetmembers of your
research group would you go for advice?

[multiple choice question: dummy]

Q8: Consider all work related problems you had dwrithe past yeaand for
which you couldn’t find a solution yourself. Howtasf have you been for
advice to each of the members of your research gfou

[Five-point scale: daily — some times a week — sdmees a month — some
times a year — never]

Q9: Suppose that you have found a solution for akwelated problem. You
are not certain about it and confirmation of othemould reassure you. To
whom of the members of your research group would gm for confirmation?
[multiple choice question: dummy]

Q10: Consider all situations of the past yaarwhich you think to have found
a solution for a work related problem. You are mdrtain about it and
confirmation of others would reassure you. How ofteave you been looking
for confirmation to each of the members of youresash group?

[daily — some times a week — some times a montlorestimes a year —
never]

Q11: Consider all situations of the past yesr which you needed crucial
information/data/software, etc. for your work, bybu didn't possess it
yourself. How often did you obtain this informatiaith the help of each of
the members of your research group?

[daily — some times a week — some times a monthmestimes a year — never]
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Q12: Suppose that you are confronted with seriowbjems at work (e.g. lack
of motivation, problematic relation with a colleagu With whom of the
members of your research group would you discussdiproblems?

[multiple choice question: dummy]

Q13: Suppose that you are confronted with seriotsblems in your private
life (e.g. relational problems, death of a belovede) lack of motivation,
problematic relation with a colleague). With whorh the members of your
research group would you discuss these problems?

[multiple choice question: members of research gralummy]

Q14: How often does it happen that you do a soalvity outside the work
context with the members of your research group(gaing for diner, doing

sport, going to the movies, etc.)? [attention: aittes that are organised by
the university itself, such as following coursesparticipating in a conference
do not belong to this type of social activities!]

(daily — some times a week — some times a monthmestimes a year — never)

Q15: Consider all situation of the past year which you cooperated with
some members of your research group. With coopemaive mean: working
together on the same project, solving problems tiogre etc.. Occasional
advice does not belong to this type of cooperatiblow often have you
cooperated with each of the members of your redegroup during the past
year?

[daily — some times a week — some times a month —esbmes a year —
never]

Q16: In a work situation it can happen that membefsa research group do
not get along with each other. It could be that yloave a row with some
members of the research group, it could be that yguo avoid contact with

particular colleagues, that you can’t get on witbnseone, etc. With whom of
the members of the research group can’t you getg®o

[multiple choice question: dummy]

Q17: In an organisation it often happens that peoplave only superficial
contacts with particular colleagues, such as doengneaningless talk about
the weather, etc. With whom of the members of yesearch group do you
have a rather superficial relation?

[multiple choice question: members of research gralummy]

Q18: Look at the following opposite adjectives: stust — trust”. The more
left you tick of a box, the more you associate yalation with a particular

colleague with “distrust”. The more right you piakf a box, the more you
associate you relation with that colleague withust”.

[distrust (-3)/ trust (+3)]
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Q19: Look at the following opposite adjectives: 4tibe — friendly”. The more
left you tick of a box, the more you consider yoeilation with a particular

colleague as “hostile”. The more right you pick af box, the more you
consider your relation with that colleague as “fnely”.

[hostile (-3)/ friendly (+3)]

Q20: Look at the following opposite adjectives: pguficial — profound”. The
more left you tick of a box, the more you consigeur relation with a
particular colleague as “superficial”. The more rng you pick of a box, the
more you consider your relation with that colleagwes “profound”.
[superficial (-3)/ profound (+3)]

Q21: Look at the following opposite adjectives: fiftal — informal”. The more
left you tick of a box, the more you consider yoeilation with a particular
colleague as “formal”. The more right you pick of laox, the more you
consider your relation with that colleague as “imfoal”.

[formal (-3)/ informal (+3)]

Q31: Consider your relation with each of your caltpies. Can you indicate in
what sense you consider that relation as a ‘frignggelationship’?
[not at all- totally]

Q32: Consider your relation with each of your caltpies. Can you indicate in
what sense you consider that relation as an ‘advedation’?
[not at all- totally]
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Appendix 2: QAP-correlation tables

Table A: Qap-correlations: Q7-Q13.

Q7 Q8 Q9 Q10 Q11 Q12 Q13
Advice Advice Advice Advice Advice
1-type 1l-type 2-type 2-type 3-type Supportl Support2

la 1b la 1b 1b type 1la type la
1,000 0,315
Q7 Advicel-type la (0,000)
-0,512 | 1,000 -0,483
Q8 Advicel-type 1b | (0,000) (0,000)
0,522 | -0,518 | 1,000 0,479
Q9 Advice2-type la | (0,000) | (0,000) (0,000)
-0,434 | 0,770 | -0,630 | 1,000 -0,516
Q10 Advice2-type 1b | (0,000) | (0,000) | (0,000) (0,000)
-0,395 | 0,625 | -0,488 | 0,678 1,000 -0,397
Q11 Advice3-type 1b | (0,000) | (0,000) | (0,000) | (0,000) (0,000)
0,331 | -0,433 | 0,518 | -0,484 | -0,341 0,810

Q12 Support 1-type 1{ (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | 1,000 | (0,000)

0,315 | -0,483 | 0,479 | -0,516 | -0,397 | 0,810 | 1,000
Q13 Support 2-type 14 (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000)

Companion-type | -0,189 | 0,290 | -0,148 | 0,262 0,278 | -0,353 -,498
Q14 1b (0,006) | (0,000) | (0,006) | (0,001) | (0,001) | (0,000) | (0,000)

-0,253 | 0,493 | -0,408 | 0,457 | 0,427 | -0,294 | -,241
Q15 Coop-type 1b | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000)

-0,052 | 0,008 | -0,089 | 0,0987 | 0,191 | -0,115 | -0,084
Q16 Row-type la (0,475) | (0,353) | (0,202) | (0,223) | (0,018) | (0,088) | (0,332)

Superficial-type | -0,146 | 0,315 | -0,246 | 0,301 0,311 | -0,267 | -0,302
Q17 2 (0,027) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000)

0,231 | -0,266 | 0,307 | -0,296 | -0,303 | 0,276 | 0,293
Q18 Distrust-type 3 | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000)

0,223 | -0,306 | 0,286 | -0,325 | -0,316 | 0,319 | 0,348
Q19 Enemie-type 3 | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000)

Superficial-type | 0,158 | -0,276 | 0,276 | -0,351 | -0,304 | 0,373 0,441
Q20 3 (0,031) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000)

0,215 | -0,246 | 0,259 | -0,219 | -0,263 | 0,355 | 0,365
Q21 Formal-type 3 | (0,002) | (0,000) | (0,000) | (0,002) | (0,001) | (0,000) | (0,000)

Friendship-type | 0,0689 | -0,289 | 0,222 | -0,330 | -0,281 | 0,322 | 0,423
Q31 2 (0,368) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000)

0,266 | -0,363 | 0,346 | -0,371 | -0,307 | 0,242 | 0,247
Q32 Advice4-type 2 | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000)
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Table B: Qap-correlations: Q14-Q20.

Q14 Q15 Q16 Q17 Q18 Q19 Q20

Compa- Coope- Row Super- Super-

nion ration type ficial Distrust Ennemie ficial

type 1b type 1b la type2 type3 type3 type3

Advicel-type | -0,189 | -0,253 | -0,052 | -0,146 | 0,231 0,223 0,158
Q7 1la (0,006) | (0,000) | (0,475) | (0,027) | (0,000) | (0,000) | (0,031)
Advicel-type 0,290 0,493 | 0,0076 | 0,315 | -0,266 | -0,306 | -0,276
Q8 1b (0,000) | (0,000) | (0,353) | (0,000) | (0,000) | (0,000) | (0,000)
Advice2-type | -0,148 | -0,408 | -0,089 | -0,246 | 0,307 0,286 0,276
Q9 1la (0,006) | (0,000) | (0,202) | (0,000) | (0,000) | (0,000) | (0,000)
Advice2-type 0,262 0,457 0,099 0,301 | -0,296 | -0,325 | -0,351
Q10 1b (0,001) | (0,000) | (0,223) | (0,000) | (0,000) | (0,000) | (0,000)
Advice3-type 0,278 0,427 0,191 0,311 | -0,303 | -0,316 | -0,304
Q11 1b (0,001) | (0,000) | (0,018) | (0,000) | (0,000) | (0,000) | (0,000)
Support  1-ty| -0,353 | -0,294 | -0,115 | -0,267 | 0,276 0,319 0,373
Q12 1a (0,000) | (0,000) | (0,088) | (0,000) | (0,000) | (0,000) | (0,000)
Support  2-ty| -,498 | -0,241 | -0,084 | -0,302 | 0,293 0,348 0,441
Q13 la (0,000) | (0,000) | (0,332) | (0,000) | (0,000) | (0,000) | (0,000)
Companion- 1,000 0,104 0,075 0,274 | -0,092 | -0,267 | -0,380
Q14 type 1b (0,242) | (0,408) | (0,000) | (0,245) | (0,000) | (0,000)
0,104 1,000 0,126 0,361 | -0,157 | -0,246 | -0,342
Q15 Coop-type 1b | (0,242) (0,119) | (0,000) | (0,04) | (0,001) | (0,000)
0,075 0,126 1,000 0,348 | -0,496 | -0,427 | -0,283
Q16 Row-type 1a | (0,408) | (0,119) (0,000) | (0,000) | (0,000) | (0,000)
Superficial- 0,274 | 0,361 0,348 1,000 | -0,306 | -0,428 | -0,541
Q17 type 2 (0,000) | (0,000) | (0,000) (0,000) | (0,000) | (0,000)
-0,092 | -0,157 | -0,496 | -0,306 | 1,000 0,712 0,536
Q18 Distrust-type 3| (0,245) | (0,04) | (0,000) | (0,000) (0,000) | (0,000)
-0,267 | -0,246 | -0,427 | -0,428 | 0,712 1,000 0,670
Q19 Enemie-type 3| (0,000) | (0,001) | (0,000) | (0,000) | (0,000) (0,000)
Superficial- -0,380 | -0,342 | -0,283 | -0,541 | 0,536 0,670 1,000

Q20 type 3 (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000)

-0,329 | -0,270 | -0,333 | -0,420 | 0,396 0,531 0,663
Q21 Formal-type 3 | (0,000) | (0,001) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000)
Friendship- -0,410 | -0,298 | -0,361 | -0,588 | 0,340 0,473 0,683
Q31 type 2 (0,000) | (0,001) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000)
-0,135 | -0,245 | -0,145 | -0,349 | 0,288 0,296 0,447
Q32 Advice4-type 2| (0,074) | (0,001) | (0,052) | (0,000) | (0,000) | (0,000) | (0,000)
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Table C: Qap-correlations: Q21-Q32.

Q21 Q31 Q32
Informal Friendship Advice 4
type3 type 2 type2

0,215 0,069 0,266
Q7 Advicel-type 1a | (0,002) | (0,368) | (0,000)

-0,246 | -0,289 | -0,363
Q8 Advicel-type 1b | (0,000) | (0,000) | (0,000)

0,259 0,222 0,346
Q9 Advice2-type 1a | (0,000) | (0,000) | (0,000)

-0,219 | -0,330 | -0,371
Q10 Advice2-type 1b | (0,002) | (0,000) | (0,000)

-0,263 | -0,281 | -0,307
Q11 Advice3-type 1b | (0,001) | (0,000) | (0,000)

0,355 0,322 0,242
Q12 Support 1-type 1la| (0,000) (0,000) (0,000)

0,365 0,423 0,247
Q13 Support 2-type 1la| (0,000) (0,000) (0,000)

Companion-type -0,329 -0,410 -0,135

Q14 1b (0,000) | (0,000) | (0,074)
-0,270 | -0,298 | -0,245
Q15 Coop-type 1b (0,001) | (0,001) | (0,001)
-0,333 | -0,361 | -0,145
Q16 Row-type la (0,000) | (0,000) | (0,052)

-0,420 -0,588 -0,349
Q17 Superficial-type 2 | (0,000) (0,000) (0,000)

0,396 0,340 0,288

Q18 Distrust-type 3 (0,000) (0,000) (0,000)
0,531 0,473 0,296
Q19 Enemie-type 3 (0,000) (0,000) (0,000)

0,663 0,683 0,447
Q20 Superficial-type 3 | (0,000) (0,000) (0,000)

1,000 0,562 0,214

Q21 Formal-type 3 (0,000) (0,003)
0,562 1,000 0,304
Q31 Friendship-type 2 | (0,000) (0,000)

0,214 0,304
Q32 Advice4-type 2 (0,003) | (0,000) | 1,000




