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According to classical motive disposition theory, individuals differ in their propensity to derive pleasure
from affiliative experiences. This propensity is considered a core process underlying the affiliation
motive and a pervasive cause of motivated behavior. In this study, we tested these assumptions. We
presented participants with positive affiliative stimuli and used electromyography to record changes in
facial muscular activity that are indicative of subtle smiling. We were thus able to physiologically
measure positive affect following affiliative cues. Individual differences in these affective contingencies
were internally consistent and temporally stable. They converged with affiliation motive self- and
informant reports and picture story exercise scores, indicating that they are partly accessible to the self,
observable to outsiders, and overlap with implicit systems. Finally, they predicted affiliative behavior in
terms of situation selection and modification across a wide variety of contexts (i.e., in daily life, the
laboratory, and an online social network). These findings corroborate the long-held assumption that
affective contingencies represent a motivational core aspect of affiliation.
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The desire for positive interpersonal contact is deemed a
universal human need (e.g., Baumeister & Leary, 1995; Deci &

Ryan, 1985; Maslow, 1958). Yet, there is also a longstanding
research tradition emphasizing individual differences in affili-
ative motives (Atkinson, Heyns, & Veroff, 1954; McClelland,
1987; Murray, 1938). According to classical motive disposition
theory, individuals differ in their tendency to derive pleasure
from affiliative experiences (McClelland, 1987). The functional
underpinnings of motive dispositions are seen as positive af-
fective contingencies (PAC). Applied to the affiliation domain
(PAC-AFF), this means that if an individual has positive affili-
ative experiences, then he or she will experience positive affect.
Such affective contingencies are considered core processes
underlying the affiliation motive: The more rewarding affilia-
tive experiences are for a person (in terms of positive affect),
the more he or she should desire them dispositionally (McAd-
ams & Constantian, 1983; McClelland, Koestner, & Wein-
berger, 1989; Schultheiss, 2008).

Although the affiliation motive is rooted in an innate universal
tendency to derive pleasure from experiences of close contact,
individual differences in PAC-AFF might result from learning
experiences. Depending on the extent to which seeking contact
with others is rewarded or punished (especially in early child-
hood), people learn to associate affiliative situations with more or
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less intense positive affective consequences (McClelland, 1987;
McClelland & Pilon, 1983). Novel situations become associated
with positive affect if they afford pleasurable affiliative experi-
ences. By such conditioning processes, an affectively toned asso-
ciative network of situational cues and instrumental behaviors,
centered around the positive experience of contact, develops and
determines the strength of the affiliation motive (McClelland,
1987; see also Kuhl, 2001, for an elaborated account of the
network character of motives).

Yet, even though motive disposition theory builds on individual
differences in affective contingencies, to our knowledge, no re-
search has directly probed these contingencies. Do individuals
indeed differ in their tendency to derive pleasure out of affiliative
experiences? To what extent is this tendency captured by existing
affiliation motive measures? What is the relation between PAC-
AFF and motivated behavior? These are the questions we ad-
dressed in the current research.

The Assessment of PAC-AFF

As expected from McClelland’s (1987) theory of motives and
demonstrated by research on evaluative conditioning (e.g., De
Houwer, Thomas, & Baeyens, 2001), affective reactions to enforc-
ing situations can carry over to cues that are related to them. This
means that not only genuinely affiliative experiences (i.e., experi-
ences involving warm and close contact with others), but also
conditioned stimuli, such as associated situational features, should
evoke positive affective reactions. Accordingly, a PAC-AFF mea-
sure might be derived by presenting individuals with positive
social stimuli (e.g., in the form of pictures or video recordings of
friendly social interactions) and assessing their immediate affec-
tive responses.

But what could such an immediate measure of affective re-
sponses be? We argue that it might be possible to capture individ-
uals’ facial expressions as a proxy for their affective experience.
The experience of positive emotions is accompanied by distinctive
spontaneous and largely automatic facial reactions (Ekman, 1992;
Tomkins, 1962). Positive emotional states typically go along with
increased activity of the zygomaticus major (the muscle that ele-
vates the corners of the mouth) and decreased activity of the
corrugator supercilii (the muscle that knits the eyebrows; Ca-
cioppo, Petty, Losch, & Kim, 1986; Larsen, Norris, & Cacioppo,
2003). This activity pattern is characteristic of human smiling.
Even though such changes in facial muscular activity are often
very subtle, they can be reliably captured using electromyography
(EMG; Cacioppo et al., 1986; Tassinary & Cacioppo, 2007).
Hence, it should be possible to obtain a relatively direct PAC-AFF
measure by assessing individuals’ immediate zygomaticus and
corrugator contractions in response to positive affiliative cues.

Initial evidence links motive-relevant experiences to facial
EMG activity. The power motive, assessed via the picture story
exercise (PSE), has been linked to increased corrugator activity
(more eyebrow knitting) in response to confrontations with asser-
tive others (Fodor, Wick, & Hartsen, 2006) and also to increased
corrugator activity in response to negative audience reactions to an
impromptu speech (Fodor & Wick, 2009). These findings indicate
that situations that threaten one’s dominance appear to be partic-
ularly aversive for individuals high in the need for power. In a
study by Kordik, Eska, and Schultheiss (2012), individuals high in

the affiliation motive, again assessed via PSE, reacted with in-
creased corrugator activity during conversations with persons who
did not smile but kept a neutral facial expression. This finding
might indicate that speaking to an unresponsive interaction partner
is averse to individuals with a strong affiliation motive.

Taken together, these results suggest that motive-relevant expe-
riences are accompanied by affective reactions that can be cap-
tured via EMG and that these reactions may be moderated by
existing motive measures. Inspired by such findings, we aimed for
a fundamentally different goal. Unlike previous research, we did
not view EMG activity as an operant reaction that can be predicted
by the PSE. Instead, we used EMG as a tool to derive an imme-
diate and purely affective motive indicator. In other words, we are
the first to use EMG not as a dependent variable, but as a means
to tap into individual differences in the strength of the affiliation
motive.

PAC-AFF and Alternative Affiliation Motive Measures

Given that affective contingencies represent a core aspect of the
affiliation motive, positive associations should exist between PAC-
AFF and other assessments of individual differences in the
strength of the affiliation motive. Four alternative affiliation mo-
tive indicators are self-reports, informant-reports, PSE-based mea-
sures, and the Implicit Association Test (IAT). For each of these
measures, we investigated whether and to what extent an overlap
with PAC-AFF is expected.

Most people are motivated (Sedikides & Strube, 1997; Trope,
1982) and to a certain extent able (Back & Vazire, 2012) to find
out about themselves across many personality and ability domains.
It seems likely that this is also true for PAC-AFF, and there are at
least two possible mechanisms that could account for a positive
link between PAC-AFF and the self-reported affiliation motive.
First, it is possible that individuals are able to directly infer the
situational contingencies underlying their emotional reactions. In
this case, individuals high in PAC-AFF would notice their ten-
dency to respond with high levels of positive affect in affiliative
situations and then conclude that they have a strong affiliation
motive. In line with this possibility, previous studies have shown
that people have a tendency to form stable and partly accurate
mental representations about situational contingencies underlying
their affective responses (Denissen & Penke, 2008). Alternatively,
it is also possible that PAC-AFF is linked to the display of specific
affiliative behavioral cues (see below for a thorough discussion of
this point) and that these cues are then correctly interpreted as
indicators of a high affiliation motive (Funder, 1995). In either
case, the result would be a positive overlap between PAC-AFF and
the self-reported affiliation motive.

Informants are also in many cases able to draw correct infer-
ences about a target person’s personality. Again, there are multiple
mechanisms that could account for a positive link between PAC-
AFF and the informant-reported affiliation motive. Two mecha-
nisms are very similar to the ones just outlined for the self-reported
affiliation motive. First, it is possible that peers directly observe
target persons’ emotional reactions and then draw correct infer-
ences about underlying affective contingencies. Such a process
seems possible as PAC-AFF should go along with potentially
observable facial expressions of joy in the company of others
(Ekman, 1999). Second, it seems likely that peers are also able to
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interpret typical affiliative behaviors triggered by PAC-AFF as
instances of the affiliation motive (Funder, 1995). A third possi-
bility would be that target persons communicate their emotional
reactions to affiliative experiences to their peers verbally. Again,
in either case, PAC-AFF should be positively linked to the
informant-rated affiliation motive.

Affective contingencies are considered central to the two im-
plicit motive measures, the PSE and the IAT. The PSE requests
participants to invent stories in response to picture cues that are
then content-coded for the occurrence of motivational themes
(Schultheiss & Pang, 2007). The IAT is a reaction time-based
measure that assesses the differential strengths of associations
between affiliative target pictures and positive attributes such as
nice, pleasant, or great (Slabbinck, De Houwer, & van Kenhove,
2012). Both measures, the PSE and the IAT, are assumed to
capture affective contingencies that are manifested in associative
networks (Schultheiss & Schultheiss, 2014; Slabbinck et al.,
2012). Accordingly, PAC-AFF should be positively related to each
of them.

PAC-AFF and Motivated Behavior

Several theorists have proposed that affective contingencies are
a major cause of motivated behavior (McClelland, 1987; Schul-
theiss, 2008; Toates, 1994). After all, a person who takes much
pleasure out of affiliative experiences (i.e., who is high in PAC-
AFF) should seek to maximize the probability of such experiences
to occur. He or she can do so in at least two ways.

First, the person can select situations or stimuli that involve
affiliative experiences (McClelland, 1980). Situations differ in
their potential to gratify specific needs and should therefore be
differently appealing, depending on individuals’ preferences (Ed-
wards, Caplan, & Harrison, 1998). This means that for the person
who is high in PAC-AFF, situations that involve positive social
interactions should be much more appealing than for a person low
in PAC-AFF. As a consequence, the person should actively seek
such situations (McAdams, Healy, & Krause, 1984; McAdams,
Jackson, & Kirshnit, 1984).

A second way to maximize affiliative reward is to modify a
specific situation once it has been entered. If a person who is high
in PAC-AFF has entered a situation that potentially entails affili-
ative experiences, the person will execute behaviors that will bring
about such experiences with much vigor and energy (McClelland,
1987; McClelland et al., 1989). For example, if the person interacts
with a stranger, he or she might engage in socializing behavior or
disclose personal information to create a warm and affiliative
social bond with the interaction partner.

The Current Research

The goal of the present investigation was to address the classic
notion that affective contingencies underlie individual differences
in motive dispositions. For this purpose, we examined (a) whether
individuals indeed reliably differ in the levels of PAC-AFF (as
indicated by EMG measurements), (b) how PAC-AFF relates to
theoretically related indices of the affiliation motive (self-report,
informant report, IAT, and PSE), and (c) whether it is predictive of
motivated behavior in terms of situation selection and modifica-
tion. Aiming for an unbiased and comprehensive test, we imple-
mented a multimethod approach.

To derive a physiology-based PAC-AFF measure, we presented
participants with stimuli displaying positive affiliative situations
and assessed facial muscular activity in response. We proposed
that individuals high in PAC-AFF would exhibit a muscular pat-
tern characterized by increased zygomaticus and decreased corru-
gator activity. We tested whether this pattern could be reliably
captured using EMG and whether scores would rank as stable
across time. We also argued that PAC-AFF would result in ob-
servable behaviors that can be picked up by both individuals
themselves and external observers. Therefore, we hypothesized
that PAC-AFF would produce significant levels of convergence
with affiliation motive self-reports and informant reports. Further-
more, we assumed that PAC-AFF would be linked to implicit
associative networks and would thus correlate with PSE and IAT
assessments. Finally, we investigated the link between PAC-AFF
and extraversion. Extraversion is a personality trait characterized
by a tendency to approach social situations (McCrae & John,
1992), and it has been reasoned that a pronounced sensitivity for
social rewards represents a central motivational aspect of the
construct (Denissen & Penke, 2008; Depue & Collins, 1999; Gray,
1970; Morrone, Depue, Scherer, & White, 2000). Hence, we
hypothesized a positive link between PAC-AFF and extraversion.

Regarding affiliative behavior, we focused on aspects of situa-
tion selection and modification. We predicted that PAC-AFF
would be linked to the selection of affiliative situations and stim-
uli, as these potentially entail positive affiliative experiences. To
test this prediction, we assessed the frequency of situations involv-
ing affiliative experiences in everyday life using daily diary re-
ports. In addition, we assessed participants’ movie preferences,
which have also been used as indicators of situation selection in
previous research (Bresin & Robinson, 2014). By watching mov-
ies, individuals can experience emotional states similar to the ones
brought about by actual first-hand motivational experiences (Mc-
Clelland & Kirshnit, 1988; Schultheiss, Wirth, & Stanton, 2004).
Romantic movies by definition have affiliative content and typi-
cally depict positive affiliative experiences, such as scenes show-
ing intimate and warm interactions between romantic partners.
Comedy movies also typically involve positive social interactions.
Therefore, we hypothesized that PAC-AFF would be linked to a
preference for romantic and comedy movies.

Regarding situation modification, we assumed that PAC-AFF
would be a positive predictor of behavior motivated to bring about
affiliative experiences. To test this proposal, we again relied on
daily diary assessments and captured individuals’ progress toward
self-set affiliative goals. We hypothesized that PAC-AFF would be
positively linked to goal progress. In addition, we assessed partic-
ipants’ behavior during a standardized dyadic interaction in the
laboratory. Specifically, we focused on socializing and self-
disclosure behavior, both of which represent means to create a
positive affiliative bond with one’s interaction partner (Lau-
renceau, Barrett, & Pietromonaco, 1998; Perlman & Fehr, 1987;
Reis & Patrick, 1996; Reis & Shaver, 1988) and have been linked
to the affiliation motive in previous research (McAdams, Healy, et
al., 1984; McAdams, Jackson, et al., 1984). Accordingly, we
hypothesized that PAC-AFF would be a positive predictor of these
two types of behavior. Finally, we analyzed participants’ Facebook
profiles. In online social networks such as Facebook, individuals
can freely create their profile according to their preferences. Social
networks thus offer a prime opportunity for studying situation
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modification. We hypothesized that PAC-AFF would be positively
linked to the amount of affiliative content in individuals’ Facebook
profiles.

In addition, we investigated sex differences in PAC-AFF. Ac-
cording to Wood and Eagly’s (2002) biosocial model, people form
gender role beliefs by observing the activities of men and women
in their societies and receive rewarding feedback when their be-
havior matches these beliefs. For example, given that women
perform more childcare than men in most societies, women are
believed to be more nurturing and caring, and a woman whose
behavior corresponds with this role belief will be regarded more
positively than a woman for whom this is not the case. In such
cases, through reinforcement processes, women should learn to a
greater extent than men to associate affiliative behavior with
positive affective consequences. As a consequence, PAC-AFF
should be higher among women than among men. In line with this
possibility, research has shown that typically women score higher
than men on the self-reported (e.g., Wong & Csikszentmihalyi,
1991) and the PSE-assessed affiliation motive (Hagemeyer &
Neyer, 2012; McAdams, Lester, Brand, McNamara, & Lensky,
1988; Pang & Schultheiss, 2005; Schultheiss & Brunstein, 2001;
Stewart & Chester, 1982).

Method

Participants and Design

Data collection took place as part of a large-scale investigation
on motive dispositions.1 The study contained two waves of data
collection, which were approximately 14 months apart (M � 61.86
weeks, SD � 6.43). At each wave, the study contained (a) online
questionnaires, (b) a laboratory session, (c) a 14-day daily diary
assessment period, and (d) informant ratings. For reasons of brev-
ity, we display some methodological details in the appendices.
Internal consistencies and test–retest correlations are shown in
Appendix A.

Participants were university students from different universities
in Berlin, Germany, and nearby cities. These students were work-
ing on their final study thesis at Wave 1 (the project included an
investigation of the predictors of the subsequent transition to the
working force). An approximately representative selection across
study domains was obtained (Statistisches Bundesamt, 2011). Yet,
we did not allow psychology students to participate, as they might
have been familiar with many of the measures.

At Wave 1, 209 participants began the study, and 191 of them
again participated at Wave 2 (91% retention). At Wave 1, 93% of
participants completed all study parts (parts a to d from above); at
Wave 2, 85% of participants completed all parts. Participants’
mean age was 27.48 years (SD � 3.07) and 66% were women.

We asked participants to invite at least three informants who
knew them well who would be willing to provide ratings about the
target at each wave. Fifty-nine percent of informants were friends,
20% were relatives, 18% were romantic partners, and 3% were
acquaintances. We asked participants to invite the same informants
at both waves. As incentives, participants received monetary com-
pensation (120 Euros) and feedback about their personality. At the
end of the study, they were thanked and debriefed. The Humboldt
University’s Institutional Review Board approved the collection of
the data used in this study.

Laboratory Sessions

Laboratory procedure. There was one laboratory session at
each wave. During each session, we assessed EMG activity in
response to affiliative stimuli, explicit ratings of enjoyment during
stimulus presentation, and an affiliation IAT. The sessions took
place in a lit room, where the experimenter (research assistants or
interns of both sexes who were approximately the same age as the
participants) welcomed each participant, seated him or her in a
comfortable chair, and attached the EMG electrodes. To safeguard
unbiased recordings, the experimenter told the participants that the
electrodes measured skin conductance (participants were debriefed
after the second wave). Throughout the whole session, a small
webcam filmed participants from the front, which participants
were aware of and consented to. Participants initially watched a
relaxing video with neutral content (an unpopulated beach scene)
to allow the electrodes to reach a stable baseline. Stimulus pre-
sentation, the IAT, and tasks irrelevant for the current purpose
appeared in randomized order at the center of a computer screen
(40 cm � 26 cm) approximately 80 cm in front of the participants.
At Wave 2, the laboratory session contained a structured interac-
tion to observe participants’ behavior that was filmed by the
webcam. The content of this interaction is described in Appendix
B.

EMG assessments and explicit judgments of task enjoyment.
We recorded muscular activity of the zygomaticus major and the
corrugator supercilii on the left side of the face. We did so by
placing two electrodes to the corresponding muscle sites in accor-
dance with the guidelines by Fridlund and Cacioppo (1986) and
one forehead electrode as common reference (technical details on
the EMG recording procedure can be found in Appendix B). The
signal was rectified and within-person z-standardized for each
muscle. The purpose of this standardization was to minimize the
influence of potentially confounding factors, such as thickness of
skin or distance between the electrodes, which would otherwise
have added to noise variance in the measurements. Hence, high
values at a given time point indicated that muscle contraction was
high in comparison to the mean level of muscle contraction over
the whole laboratory session. The computation of the PAC-AFF
individual difference scores are described in the Results section.

As affiliative stimuli, we used pictures with positive affiliative
content, such as a group of friends eating pizza together or a family
going for a walk together.2 We also had pictures available display-
ing positive achievement-related content (e.g., a college student
holding her diploma) and positive power-related content (e.g., a
politician waving to a crowd). We used these pictures as control
stimuli to rule out the possibility that a general proclivity for
smiling in response to positive stimuli (irrespective of the motive
domain) accounted for any effects.

We conducted an online study to test the validity of our stimuli.
Twenty-six undergraduate students and research assistants (65%
women; mean age � 23.04 years, SD � 4.98) rated for each
picture to what extent it contained affiliation- (affiliation and
intimacy), achievement- (achievement and performance), and
power-related (power and control) content (1 � does not have to

1 Only the study parts and measures that were relevant for the current
research question are described here.

2 The original stimulus material can be obtained from the first author.
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do with it at all to 4 � has a lot to do with it). We used a
within-person within-subject analysis of variance and tested the
interaction between picture domain (affiliation-related pictures,
achievement-related pictures, power-related pictures) and content
ratings (affiliation ratings, achievement ratings, power ratings).
This interaction was significant, F(2, 4) � 506.71, p � .001;
Appendix C demonstrates that motive content ratings were always
highest for the respective picture class.

At Wave 1, we presented four pictures from each motive do-
main. At Wave 2, we presented these same pictures, but also a
random selection of additional pictures that were drawn from a
larger pool (Fiedler, 2011). These were 11 positive affiliative
pictures, and on average participants saw four of them (hence, on
average, participants saw eight pictures in total at Wave 2). Each
picture was preceded by a fixation cross (which appeared for 1 s)
and remained on the screen for 4 s. After each picture had been
presented, participants judged the extent to which they had expe-
rienced positive emotions (“I had positive feelings while watching
this picture”; 1 � do not agree at all to 5 � agree totally). To
examine the temporal dynamics of the pictures’ effects on mus-
cular activity (see Results section), we aggregated EMG activity
across all pictures and participants separately for each second of
picture presentation.

IAT. We implemented a self-developed affiliation IAT using
the computer program Inquisit 2.0 (2005). As target stimuli, par-
ticipants saw either pictures with positive affiliative content (e.g.,
a friendly gathering) or negative affiliative content (e.g., a person
being socially excluded). These pictures were partly the same as
the ones used for the EMG assessments. The IAT consisted of
seven blocks (cf. Greenwald, Nosek, & Banaji, 2003), and we used
the D1 indicator as a measure of implicit affiliation. Trials with
latencies �10,000 ms were excluded. As recommended by Green-
wald et al. (2003), we used both the combined task practice blocks
and the test blocks to compute reliabilities and the total IAT score.

Video-observed behavior. Three independent observers
coded participants’ behavior during the structured interaction in
terms of socializing and self-disclosure behavior. A full list of all
coded cues (including indicators of interrater agreement) is pro-
vided in Appendix D. All codings were made on a 5-point scale
(1 � never occurs/do not agree at all to 5 � occurs very often/
strongly agree). The cues indicative of socializing behavior were
taken from earlier research (Argyle & Dean, 1965; Brunner, 1979;
Coker & Burgoon, 1987; Deutsch, LeBaron, & Fryer, 1987; Gra-
ham, Bitti, & Argyle, 1975; Rosenfeld, 1967). Examples are eye
contact, focal warmth, or relaxed voice. We formed a composite
score by aggregating across all cues (� � .80). The cues indicative
of self-disclosure behavior were taken from the Self-Disclosure
Coding System (Chelune, 1975). This system assesses different
aspects of self-disclosure, such as the quantity of information
disclosed or the intimacy of the verbal content. We used a short-
ened form of this system and supplemented it by one item assess-
ing the extent to which the observers had the impression that they
know the participant after having seen him or her interact. We
formed a composite by aggregating across all cues (� � .89).

Facebook content. At the end of the Wave 2 laboratory
session, the experimenter asked participants whether they had a
Facebook profile and, if this was the case (n � 150), whether they
were willing to download parts of it on a laboratory computer (n �
59; see Appendix B for details). Two independent observers then

coded indicators of affiliation, such as the relative amount of
pictures showing the participant in the company of other people or
the frequency of positive posts about others (1 � never occurs/
very atypical to 5 � occurs very often/very typical). All cues
(including indicators of interrater agreement) are shown in Appen-
dix D. We formed an affiliation composite score by aggregating
across all cues (� � .62).

Online Questionnaires

Self-reported affiliation motive. We assessed the self-
reported affiliation motive at both waves aggregating the standard-
ized scores of several affiliation motive scales. These were the
Affiliation scale from the Personality Research Form (PRF; Jack-
son, 1967; German version by Stumpf, Angleitner, Wieck, Jack-
son, & Beloch-Till, 1985), the Affiliation and Intimacy subscales
from the Unified Motives Scales (UMS-10; Schönbrodt & Ger-
stenberg, 2012), and a self-developed affiliation motive scale (see
Appendix B for further information).

Self-reported extraversion. We used a validated short form
of the German Big Five Inventory (Rammstedt & John, 2005) to
assess extraversion.

Informant-reported affiliation motive. At both waves, we
measured the informant-reported affiliation motive using the Af-
filiation and Intimacy subscales of a short form of the UMS
(UMS-3; Schönbrodt & Gerstenberg, 2012) and our self-developed
affiliation motive scale. We computed an interrater agreement via
intraclass correlation coefficient (ICC) for average measures. The
mean ICC, averaged across all measures and the two waves (using
Fisher’s z transformation), was .57. Again, we computed an affil-
iation composite score by averaging standardized scores.

Movie preferences. At Wave 2, participants were requested
to enter the titles of their five favorite movies into an open text
field.3 Research assistants then looked up these movies using the
website Internet Movie Database. At this website, classification
categories were displayed for a given movie (e.g., romance, com-
edy, drama, etc.). Whenever movies fell into more than a single
category, multiple categories were scored. The research assistants
coded the frequency of each classification category for each par-
ticipant. We focused our analyses on popular movie categories that
occurred at least once for at least 30% of participants (e.g., drama,
romance).

Daily Diary Assessments

At both waves, participants filled out questionnaires on 14 days
between 6 p.m. and 4 a.m. and received a daily e-mail reminder to
do so.

PSE. We used the standard instructions described by Pang and
Schultheiss (2005), presented one picture each day to participants
(14 pictures in total), and gave them 5 min for each story. Infor-
mation on the picture cues is provided in Appendix B.

Several trained coders scored the PSE stories using the Winter
(1994) system (four coders at Wave 1 and two coders at Wave 2).
Each coder worked independently on a distinct subset of stories.
Based on 93 stories, we computed absolute intercoder agreement

3 A minority (7%) of participants listed either more or fewer than five
movies. Excluding these participants did not alter the results.
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using a two-way random ICC. The ICCs were .92 at Wave 1 and .93
at Wave 2. We partialed out each story’s word count and omitted
entries that were nonsensical or included statements of noncom-
pliance, such as, for example, “Today, I have no interest in
writing a story” (59 stories at Wave 1 and 71 stories at Wave 2).

Affiliative situations. To assess the daily occurrence of affili-
ative situations, we asked participants to judge the extent to which
certain events had occurred during the present day. These events
were (a) spending time with someone they like very much; (b)
having a good talk with someone close; and (c) spending much
time with one’s partner, friends, or family (1 � do not agree at all
to 5 � agree very much). At each wave, these scores were
aggregated across the 14 days and the three scores were then
aggregated to a composite. Cronbach’s alphas were .81 at Wave 1
and .85 at Wave 2. The test–retest correlation across the two waves
was r � .48, p � .001.

Progress toward affiliative goals. On the first day of the
daily diary period, participants identified two goals from the do-
main “affiliation and social contact” that were personally relevant
for them and that they were willing to work on during the upcom-
ing two weeks. Each day, participants rated for each goal the
extent to which they had progressed toward it by using five items.
Sample items are “I made a lot of progress toward this goal today”
and “I didn’t get far today in the pursuit of my goal” (reverse
scored; 1 � do not agree at all to 5 � agree very much). Further
details are provided in Appendix B. We computed a progress score
based on all items from the two goals (Cronbach’s alphas were .81
at Wave 1 and .85 at Wave 2). Then, we aggregated across the 14
days for each wave. The test–retest correlation was r � .35, p �
.001.

Results

Our analyses focused the three major research questions de-
scribed in the Introduction. We first analyzed whether it was
possible to reliably capture individual differences in PAC-AFF
from physiology (a). Then, we went on to investigate the associ-
ations between PAC-AFF and existing affiliation motive measures
(b). As a third step, we tested whether PAC-AFF was predictive of
affiliative behavior in terms of situation selection and modification
(c). In cases when variables had been assessed at both waves, we
aggregated scores across the waves to increase reliability and
solely interpret these aggregated effects (for reasons of compre-
hensibility, however, all correlations within and across waves are
shown in Table 1).

Computation of the PAC-AFF Score and Its
Reliability

To explore general effects of stimulus presentation on EMG
activity, we aggregated muscular activity across each full second
following affiliative picture presentation. We then used a two-
factor repeated measures analysis of variance with muscle as the
first factor (zygomaticus vs. corrugator) and time as the second
factor (second after picture presentation; 0–1,000 ms, 1,001–2,000
ms, 2,001–3,000 ms, 3,001–4,000 ms). There was a main effect of
muscle, F(1, 206) � 85.13, p � .001, indicating that zygomaticus
activity was higher than corrugator activity during stimulus pre-
sentation. There was no significant effect of time, F(2.23,

458.33) � 0.63, p � .61, but a significant Muscle � Time
interaction, F(2.203, 453.81) � 33.13, p � .001. As shown in
Figure 1, 1 s after stimulus presentation, activity increased for
zygomaticus and decreased for corrugator activity and then re-
mained at approximately the same level. Hence, in line with our
expectation, we detected changes in muscular activity that are
indicative of positive affect. For each muscle, we aggregated
muscular activity from 1,001 ms to 4,000 ms after stimulus onset
(the time period when the expected pattern of activity was present).
To control for baseline muscular activity, we partialed out baseline
activity from mean activity during picture presentation. Baseline-
corrected zygomaticus activity was negatively correlated to corru-
gator activity at Wave 1, r � �.28, p � .001, and Wave 2,
r � �.42, p � .001. As positive affective experience is accom-

Table 1
Correlations Between PAC-AFF and Affiliation Motive
Measures, Extraversion, Occurrence of Positive Affiliative
Situations, Progress Toward Affiliative Goals, Socializing and
Self-Disclosure Behavior in the Laboratory, Affiliative Content
of Facebook Profile, and Movie Preferences

Measure PAC-AFFW1 PAC-AFFW2 PAC-AFFBW

Affiliation self-reportW1 .17� .27�� .26��

Affiliation self-reportW2 .09 .22�� .16�

Affiliation self-reportBW .16� .26�� .24��

Affiliation informant
reportW1 .05 .25�� .14�

Affiliation informant
reportW1 .01 .21� .09

Informant reportBW .05 .26�� .14�

Affiliation PSEW1 .00 .16� .08
Affiliation PSEW2 .13† .14† .16�

Affiliation PSEBW .07 .18� .13†

Affiliation IATW1 �.06 .03 �.03
Affiliation IATW2 .03 �.09 �.03
Affiliation IATBW �.01 �.04 �.02
ExtraversionW1 .13† .22�� .20��

ExtraversionW2 .06 .21�� .15†

ExtraversionBW .11 .22�� .18�

Affiliative situationsW1 .20�� .24�� .24��

Affiliative situationsW2 .14† .17� .18�

Affiliative situationsBW .19�� .23�� .25��

Goal progressW1 �.04 .08 .02
Goal progressW2 .27�� .23�� .30��

Goal progressBW .10 .19� .15�

Socializing behaviorW2 .32�� .19� .27��

Self-disclosure
behaviorW2 .19� .20� .22�

Facebook contentW2 .09 .41�� .29�

ComedyW2 .18� .10 .16�

DramaW2 �.05 �.03 �.06
FantasyW2 .00 .00 .00
AdventureW2 .04 .06 .04
RomanceW2 .23�� .18� .24��

CrimeW2 �.03 .07 .03
ActionW2 .01 �.05 �.01
Science fictionW2 �.12 �.21�� �.19�

ThrillerW2 �.08 .14 .05

Note. PAC-AFF � positive affective contingencies applied to the affili-
ation domain; W1 � Wave 1; W2 � Wave 2; BW � scores aggregated
across both waves; PSE � picture story exercise; IAT � Implicit Associ-
ation Test. For each index, the correlation based on the most aggregated
data (i.e., the most reliable one) appears in bold type.
† p � .10. � p � .05. �� p � .01.
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panied by both increases in zygomaticus and decreases in corru-
gator activity (Cacioppo et al., 1986), we computed PAC-AFF
scores by subtracting corrugator activity from zygomaticus activity
at each wave.4

Thus far, the findings indicated that, on average, participants
had a tendency to display facial muscular activity indicative of joy
in response to positive affiliative stimuli. Our next question was
whether the PAC-AFF individual difference scores derived
through the procedure described above were internally consistent
and stable across time. To compute internal consistency, we sub-
tracted baseline-corrected corrugator activity from baseline-
corrected zygomaticus activity for each picture for both waves. At
Wave 2, we could not use Cronbach’s alpha owing to the random
selection of stimuli presented. Therefore, we computed the ICC for
average measures using lme4 (Bates, Maechler, Bolker, & Walker,
2013), which is conceptually equivalent to an alpha score. The
ICCs were .61 at Wave 1 (alpha was also .61) and .85 at Wave 2.
The higher internal consistency at Wave 2 is likely due to the
larger number of stimuli. The temporal stability of the PAC-AFF
score across the two waves was r � .42, p � .001. In total, these
findings indicate that individual differences in PAC-AFF were
captured with acceptable to good reliability and were moderately
stable across time.

As a validation check, we investigated the correlation between
PAC-AFF and self-reported positive emotions during stimulus
presentation. As expected, this correlation was positive at Wave 1,
r � .20, p � .001, and at Wave 2, r � .27, p � .001. This means
that individuals with high PAC-AFF scores indeed reported to
have experienced positive emotions during stimulus presentation.
Yet, the relatively weak strength of the correlation also indicated
that PAC-AFF additionally tapped into affective reactions that
were either too subtle for participants to notice or that they were
unwilling to acknowledge. This validated our choice to use EMG
assessment as a way to circumvent these constraints.

Associations With Affiliation Motive Indicators
and Extraversion

We then went on to investigate associations between PAC-AFF
and several affiliation motive indicators. We had assumed that

PAC-AFF is a core aspect of the affiliation motive that is posi-
tively linked to all other affiliation motive indicators. As shown in
Table 1, PAC-AFF indeed correlated positively with self-reports
and informant reports; also, several positive correlations with the
PSE score were present.5 Hence, PAC-AFF was linked to what
participants themselves thought about their affiliation motive, to
their close peers’ representations of their affiliation motive, and to
motive-relevant semantic contingencies, as assessed with the PSE.
The only measure that was uncorrelated to PAC-AFF was the IAT.
PAC-AFF was thus linked to the majority of alternative affiliation
motive measures. Also in line with our expectation, PAC-AFF was
positively linked to extraversion.

Prediction of Affiliative Behavior

Thus far, we have detected individual differences in PAC-AFF
that could be reliably assessed and were linked to affiliation
motive measures. In our next step, we tested whether PAC-AFF
was able to predict affiliative behavior. Specifically, we focused
on aspects of stimulus or situation selection and situation modifi-
cation. First, we investigated situation selection. We had argued
that individuals high in PAC-AFF should seek positive affiliative
experiences and therefore select situations that potentially entail
such experiences. As shown in Table 1, PAC-AFF was positively
linked to the frequency of positive affiliative situations across 14
days in the daily diary assessments. This means that the higher
individuals were on PAC-AFF, the more they tended to enter
situations involving positive affiliative experiences in their every-
day lives. Also in line with our hypotheses, PAC-AFF was linked
to a preference for movies involving positive affiliative content. As
shown in Table 1, PAC-AFF was related to liking romances and

4 A possible disadvantage of difference scores is that they impose a dimen-
sional reduction and a potential confound onto their components (e.g., Blanton,
Jaccard, Gonzales, & Christie, 2006). When results are found for a difference
score, one does not know whether this effect is driven by only one of both
components or by some mixture of both. Therefore, we also computed models
in which zygomaticus and corrugator contributed as separate variables. In
virtually all cases when significant effects for the difference score were
present, the weights of both variables had opposite signs with a comparable
size (a positive weight for zygomaticus and a negative weight for corrugator in
the case of affiliative outcomes). This indicates that the difference score is a
valid operationalization in this study.

5 The study included an experimental manipulation that took place
between Wave 1 and Wave 2 in which we provided half of participants
with feedback about their PSE scores from Wave 1 (including a description
of what the PSE measures). As this manipulation may have affected the
validity of the Wave 2 scores, we also computed the correlation between
PAC-AFF and the Wave 2 PSE score based solely on data from partici-
pants who had obtained no feedback. This correlation was also positive and
significant, r � .23, p � .04. We also explored whether the association
between the PSE and PAC-AFF becomes stronger if the PSE score is
computed solely based on codings of the seven pictures with the highest
mean affiliation codings (bridge, nightclub, conference group, man at desk,
trapeze artists, boy at desk, and mountaineer in our case). Correlations were
not higher than the ones for the scores based on all picture codings (Wave
1: r � �.08, p � .27; Wave 2: r � .15, p � .06; both waves: r � .11, p �
.15). Furthermore, we computed the correlation based on a PSE score that
only contained the codings of the first six pictures (as it might be possible
that the validity of the PSE drops for larger picture sets). Again, the scores
were not higher than the ones for the scores based on all picture codings
(Wave 1: r � �.09, p � .21; Wave 2: r � .06, p � .43; both waves: r �
.04, p � .45). Hence, overall the most highly aggregated PSA score proved
to be most valid.
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Figure 1. Mean zygomaticus and corrugator activity during stimulus
presentation. Scores are aggregated across all affiliative pictures.
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comedies, as well as to disliking science fiction movies. Taken
together, the findings indicate that PAC-AFF is indeed linked to
the choice of situations and stimuli that entail affiliative experi-
ences.

Then, we investigated the links between PAC-AFF and situation
modification. We had argued that PAC-AFF would be positively
linked to the display of behavior that potentially leads to the
attainment of rewarding affiliative experiences. To test this as-
sumption, we investigated goal progress in daily life, interaction
behavior in the laboratory, and Facebook profile content. We had
hypothesized, and indeed found, that PAC-AFF was a positive
predictor of progress toward affiliative goals (see Table 1). Con-
cerning interaction behavior in the laboratory, we had hypothe-
sized that PAC-AFF would be a positive predictor of socializing
and self-disclosure behavior. In line with our assumption, PAC-
AFF indeed positively predicted both socializing and self-
disclosure behavior in the laboratory (see Table 1). Finally, we had
hypothesized that PAC-AFF would be predictive of affiliative
profile content on Facebook, and again, this was indeed the case
(see Table 1). Hence, the findings from the daily diary assess-
ments, behavioral codings from the laboratory, and Facebook
content codings uniformly supported the hypothesis that PAC-AFF
is predictive of motivated situation modification.

Sex Differences

In a final step, we investigated sex differences. We had hypoth-
esized that women would score higher on PAC-AFF than men. In
line with this hypothesis, women had higher PAC-AFF scores
aggregated across the two waves, t(180.83) � 2.38, p � .02, d �
0.35.

Supplementary Analyses

As a test of discriminant validity, we investigated the associa-
tions between PAC-AFF and measures of the achievement or
power motive that were also included in our data set. In analogy to
the computations for the affiliation motive measures, we computed
composite scores for self- and informant reports based on the
Achievement or Power subscales of the PRF, UMS, and our
self-developed instrument. We again aggregated all motive mea-
sures across the two waves. Findings revealed that PAC-AFF was
not significantly related to achievement motive self-reports, r �
.03, p � .67; informant reports, r � .07, p � .33; PSE, r � .08,
p � .27; or IAT, r � .00, p � .97. Similarly, PAC-AFF was
uncorrelated to power motive self-reports, r � .12, p � .10;
informant reports, r � .05, p � .50; PSE, r � .07, p � .33; or IAT,
r � �.02, p � .81. These findings demonstrate that PAC-AFF was
specifically linked to measures of the affiliation motive and not to
measures of the achievement or power motive.

As a test of incremental validity, we further investigated for
each outcome whether associations persist when covariates were
controlled. Specifically, we ran a series of regression analyses and
entered affiliation motive self-report, informant report, PSE, IAT,
extraversion, or sex as additional predictors (in each analysis, we
controlled for one additional affiliation measure at a time). A
significant effect would indicate that PAC-AFF predicts affiliative
outcomes above and beyond alternative affiliation measures. In
addition, we used explicit enjoyment during stimulus presentation

as a covariate to test whether the EMG-based PAC-AFF measure
incrementally predicted outcomes above and beyond self-reported
affect. Then, we controlled for EMG activity during the presenta-
tion of achievement and power cues. If the effects of PAC-AFF
remained significant, this would rule out the alternative explana-
tion that they were driven by a motive-unspecific tendency to
respond with positive affect to positively valenced stimuli.6 As
shown in Table 2, predictions of PAC-AFF remained significant or
marginal in the vast majority of cases (92%), regardless of which
covariate we controlled for. This confirms the incremental validity
of PAC-AFF over established motive measures.

Finally, we investigated whether sex moderated associations
between PAC-AFF and affiliation motive measures or behavioral
outcomes. We did so by simultaneously predicting each of these
variables by PAC-AFF, sex, and their interaction. The interaction
term was significant in the case of affiliative situations in everyday
life (� � .16 p � .04; prediction for women: � � .17, p � .05;
prediction for men: � � .33, p � .004) and self-disclosure behav-
ior (� � �.25, p � .01; prediction for women: � � .31, p � .004;
prediction for men: � � �.27, p � .10). Nevertheless, the fact that
only for two of 13 variables interaction effects were significant
indicates that sex was overall not a consistent moderator.

Discussion

The aim of the current study was to address the long-held
assumption that individuals differ in their tendency to derive
pleasure out of affiliative experiences. We captured facial expres-
sions in response to affiliative cues as a proxy for this tendency
and by this means derived a straightforward and immediate mea-
sure of PAC-AFF. Our analyses focused on three major goals.
First, we tested whether PAC-AFF indeed varies between individ-
uals and can be reliably inferred from physiology. Second, we
investigated the associations between PAC-AFF and different af-
filiation motive measures. Third, we tested whether PAC-AFF is
predictive of affiliative behavior in terms of situation selection and
modification. We discuss each of these three points.

We detected a general tendency to react with facial muscular
activity indicative of joy in response to positive affiliative cues.
This result is convergent with universalist theories positing a
generally rewarding nature of affiliative experiences. Crucially,
however, there were systematic individual differences in this ten-
dency, and these could be reliably captured. The internal consis-
tency of our PAC-AFF measure was high, especially at Wave 2
when it involved additional picture cues. In fact, the internal
consistency was comparable with self-reported instruments, which
seems notable given that PAC-AFF was measured in a purely
physiological fashion. Moreover, the considerable temporal stabil-
ity over a 14-month time interval clearly demonstrates that not

6 PAC-AFF correlated positively with EMG activity in response to
pictures with positive achievement (r � .54, p � .01) and power (r � .26,
p � .01) content (scores were computed in the same fashion as for
affiliation). We thus explored whether the achievement and power picture-
based scores predicted any of the present affiliation-related outcomes and
found that this was not the case. Finally, we tested whether the
achievement-based score was linked to achievement motive measures and
whether the power-based score was linked to power motive measures and
did not find any significant results (all computations were based on scores
that were again aggregated across the two waves).
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only fleeting situational variance was captured, but rather a trait-
like construct. The size of the test–retest correlation approximates
the upper bound of what is reported for indirect personality mea-
sures in the literature (Egloff, Schwerdtfeger, & Schmukle, 2005).
These findings demonstrate that individuals indeed systematically
differ in their spontaneous tendency to respond with subtle dis-
plays of joy in response to affiliative cues, and that this tendency
can be reliably captured. We were thus able to assess a feature of
the affiliation motive that has been considered central since the
early days of motive disposition theory—affiliative contingen-
cies—in a straightforward and purely physiological fashion. To the
best of our knowledge, this is the first demonstration that physio-
logical data derived from facial muscular activity can be used to
measure an aspect of personality.

We detected positive links to several indicators of the affiliation
motive. PAC-AFF was linked to the self-rated affiliation motive.
This finding matches well with earlier research reporting modest,
but nevertheless reliable self-insight capabilities into aspects of
personality (Back & Vazire, 2012). It indicates that individuals are
either able to draw correct abstract inferences about the situational
contingencies underlying their emotional reactions or that they are
capable of correctly interpreting behavioral cues triggered by
PAC-AFF as indicators of the affiliation motive.

PAC-AFF was also positively linked to the informant-rated
affiliation motive. Hence, not only target persons themselves, but
also well-acquainted informants are able to judge PAC-AFF above
chance levels, most likely by correctly interpreting behavioral
displays of joy, affiliative behaviors, or speech content. Interest-
ingly, the overlap between PAC-AFF and informant reports was
not larger than the one between PAC-AFF and self-reports (de-
scriptively, it was even smaller). A larger overlap for informant
reports would have been expected if PAC-AFF is a personality
trait that is highly observable from the outside, such as, for
example, extraversion (Vazire, 2010). Hence, PAC-AFF seems to
be partly but not highly observable from the outside.

Moreover, PAC-AFF was positively linked to the affiliation PSE
score. Even though the correlation of the scores that were aggregated
across the waves was only marginally significant at the .06 level,

several significant correlations within and across the waves indicate
that a moderate positive association exists. This result converges with
McClelland’s (1987) proposal that affective contingencies underlie
the implicit affiliation motive as assessed through the PSE. It seems
likely that the PSE indeed to a certain extent captures affective
contingencies that have been manifested in the associative network.
As we have used a somewhat unusual approach for the assessment of
the PSE to capitalize on the principle of aggregation (14 instead of six
pictures, daily assessment of one story), we consider it possible that
the association could be higher with a PSE score assessed through the
standard procedure.

The only measure that was uncorrelated to PAC-AFF was the
affiliation IAT. Yet, little is known about the validity of the
affiliation IAT, especially of the newly developed version used in
this study. Therefore, it is possible that the null correlation with
PAC-AFF might be due to impaired validity of the IAT. Regard-
less, the overall results pattern of positive links between PAC-AFF
and all established affiliation motive measures (i.e., self-report,
informant report, PSE) clearly support our proposal that PAC-AFF
is a core aspect of the affiliation motive.

In line with our expectation, PAC-AFF was also positively
linked to self-reported extraversion. This finding indicates that
extraversion involves a spontaneous tendency to respond with
positive affect to positive social stimuli that is evident at a phys-
iological level (Depue & Collins, 1999) and that it shares this
tendency with the affiliation motive. This result provides an indi-
rect support for the notion that extraverts might be characterized
by heightened sensitivity for social rewards.

The litmus test for the validity of PAC-AFF pertains to the predic-
tion of real behavior. Strongly supporting our hypotheses, we detected
associations between PAC-AFF and aspects of situation selection and
modification. PAC-AFF was positively predictive of affiliative situ-
ation selection in everyday life and of a preference for movies with
affiliative content (i.e., romantic movies and comedies). Even though
the disliking of science fiction movies was not hypothesized, it fits
well into the picture. Science fiction movies typically involve little
affiliative content and should therefore be dreary for individuals high
in PAC-AFF. In all, these findings provide convergent support for the

Table 2
Occurrence of Positive Affiliative Situations, Progress Toward Affiliative Goals, Socializing and Self-Disclosure Behavior in the
Laboratory, and Affiliative Content of Facebook Profile Predicted by PAC-AFF

Indicator Measure
Affiliative
situations

Goal
progress

Socializing
behavior

Self-disclosure
behavior

Facebook
content Comedy Romance Science-fiction

Zero-order � PAC-AFF .25�� .15� .27�� .22� .29� .16� .24�� �.19�

Partial � PAC-AFFAFF_SELF .18� .14† .23� .18� .25† .09 .19� �.19�

PAC-AFFAFF_INFORMANT .25�� .17� .23� .19� .24† .12 .20�� �.18�

PAC-AFFAFF_PSE .23�� .14� .24�� .24� .23† .16† .23�� �.18�

PAC-AFFAFF_IAT .26�� .18� .27�� .22� .29� .16� .23�� �.20�

PAC-AFFRATING .22�� .12† .24� .22� .19 .15† .20� �.17�

PAC-AFFACHPOW .27�� .20� .28�� .30�� .26 .24� .23� �.25��

PAC-AFFEXTRAVERSION .25�� .17� .23� .13 .34� .14† .23�� �.18�

PAC-AFFSEX .22�� .14� .22� .20� .25† .13† .19�� �.16�

Note. PAC-AFF � positive affective contingencies applied to the affiliation domain; Zero-order � zero-order association; partial � partial associations;
PAC-AFFAFF_SELF � affiliation self-report controlled; PAC-AFFAFF_INFORMANT � affiliation informant report controlled; PAC-AFFAFF_PSE � affiliation
picture story exercise controlled; PAC-AFFAFF_IAT � affiliation Implicit Association Test controlled; PAC-AFFRATING � explicit ratings of enjoyment
during stimulus presentation controlled; PAC-AFFACHPOW � EMG activity in response to positive achievement- and power-rated stimuli controlled;
PAC-AFFEXTRAVERSION � self-reported extraversion controlled; PAC-AFFSEX � sex controlled.
† p � .10. � p � .05. �� p � .01.
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assumption that PAC-AFF is linked to the selection of affiliative
situations and stimuli (McClelland, 1987).

In addition, PAC-AFF was linked to aspects of situation modifi-
cation. PAC-AFF was predictive of progress toward self-set affiliative
goals as well as to socializing and self-disclosure behavior in the
laboratory. These results are convergent with previous PSE-based
studies (McAdams, Healy, et al., 1984; McAdams, Jackson, et al.,
1984). The finding that PAC-AFF was linked to affiliative Facebook
profile content demonstrates that traces of affiliative situation modi-
fication can be found in individuals’ virtual leisure environment. In
all, these results indicate that individuals high in PAC-AFF possess a
pervasive tendency to alter their environment in ways that increase the
frequency of positive interpersonal contacts and potentially lead to the
formation of social bonds.

As the results on situation selection and modification demonstrate,
PAC-AFF is a major predictor of affiliative behavior across a wide
variety of domains. We implemented several key methods for the
assessment of behavior ranging from daily diary assessments to direct
observation in the laboratory (Furr, 2009) and could rule out the
alternative explanation that results are due to general responsivity to
positive stimuli. We regard this as the most direct evidence available
thus far in support of the claim that domain-specific affective contin-
gencies are an important and pervasive cause of motivated behavior
(McClelland et al., 1989; Schultheiss, 2008). A possible step for
future research might be to establish a stringent test of causality, for
example, by investigating whether training or therapeutic interven-
tions can lead to increases in PAC-AFF and whether these increases
account for future affiliative behavior.

We investigated, and found, sex differences. In line with our
hypothesis, PAC-AFF was higher for women than for men. This sex
difference stands in line with earlier findings demonstrating higher
affiliation motive scores for women than for men (Hagemeyer &
Neyer, 2012; McAdams et al., 1988; Pang & Schultheiss, 2005;
Schultheiss & Brunstein, 2001; Stewart & Chester, 1982) and there-
fore represents a final piece of evidence supporting the validity of the
PAC-AFF indicator. Women indeed respond with more pronounced
positive affect to affiliative cues than men, and it is possible that this
tendency partly accounts for sex differences in affiliative behavior.
Based on Wood and Eagly’s (2002) biosocial model, it seems even
possible that PAC-AFF represents a developmental link between
individuals’ gender-specific social reinforcement histories and subse-
quent changes in affiliative behavior. Future research might address
these possibilities.

One practical contribution of the current research is that it
introduces a novel methodology for the assessment of the affilia-
tion motive. Regarding its content validity, the EMG-based PAC-
AFF measure corresponds very well with McClelland’s (1987)
description of the implicit affiliation motive as affect-based, un-
conscious, nonverbally represented, and predictive of spontaneous
behavior. The measure builds on spontaneous physiological reac-
tions to visual stimuli and is positively linked to the major implicit
motive measure (the PSE) as well as to spontaneous behavior in a
wide variety of contexts. PAC-AFF was also related to self-
reported motives and therefore indirectly links otherwise uncon-
nected implicit and explicit measures of the affiliation motive.
Importantly, it predicted affiliative outcomes incrementally above
and beyond all alternative measures. This indicates that PAC-AFF
transcends the established differentiation of implicit and explicit
motives and captures key aspects of the affiliation motive that have

not been covered yet. We are convinced that these aspects should
not be neglected in future research.

From a broader perspective, the principle introduced here might
be transferred to other personality domains. Affective contingen-
cies are also assumed to underlie the achievement and the power
motive (McClelland et al., 1989). Moreover, there are approaches
describing other personality traits, such as, for example the other
four of the Big Five personality traits (Denissen & Penke, 2008) or
narcissism (Morf & Rhodewalt, 2001), as if–then contingencies
between specific classes of situations and affective reactions. In all
these cases, it may be possible to derive indirect measures by
presenting individuals with trait-relevant visual cues and assessing
the facial reactions indicative of a certain trait-specific emotional
reaction via EMG. We encourage future researchers to address this
possibility.

In all, the current research indicates that affiliative behavior
cannot be fully explained by universalist approaches toward affil-
iation alone. Hedonic reactivity to affiliative cues is a central
component of the affiliation motive and a pervasive predictor of
affiliative behavior across many contexts. It appears that affiliation
indeed makes some people happier than others, and exactly for this
reason, some—but not all—of us spend our days seeking the
contact of others.
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Appendix A

Internal Consistencies and Retest Reliabilities of Self- and Informant-Reported Affiliation Measures

Data source Measure
Internal

consistencyWave1

Internal
consistencyWave2

Retest
correlation

Self-report PRF .79 .81 .77��

UMSaff .80 .81 .70��

UMSint .77 .78 .64��

AP .81 .76 .68��

COMP .71 .76 .78��

EXT .81 .82 .84��

Informant report UMSaff .89 .82 .66��

UMSint .73 .66 .64��

AP .86 .79 .54��

COMP .64 .66 .65��

PSE .32 .45 .28��

IAT .57 .55 .45��

Note. In all cases except the IAT, we computed Cronbach’s alpha as an indicator of internal consistency. For the IAT
scores, we computed the internal consistency indicators proposed by Greenwald et al. (2003). PRF � Personality Research
Form; UMSaff � Unified Motive Scales Affiliation scale; UMSint � Unified Motive Scales Intimacy scale; AP �
Self-Developed Affiliation Motive Scale; COMP � composite score; EXT � extraversion; PSE � picture story exercise;
IAT � Implicit Association Test.

Appendix B

Measurement Details

Content of the Structured Interaction Between the
Experimenter and the Participant

At the end of the laboratory session, the experimenter entered
the room and told the participant that he or she would have to
wait for a few minutes while the computer was saving the data.
Then, the experimenter started the conversation (without the
participant being aware that this conversation was still a part of
the study). After the conversation, participants were fully de-
briefed. Due to a partial malfunction of the recording device, we
could analyze data from only 123 participants (68% of partic-
ipants who attended the laboratory session at Wave 2).

The experimenter asked the following questions: (1) “How
did you like the experiment?” (2) “Do you feel like you have
personally gained something out of participating in this study?”
and (3) “Are you finished with your studies yet?” If the answer
to the third question was positive, the experimenter asked (4a),
“Did you start working yet, or are you still looking for a job?
What is it like being in this situation?” If the answer to the third
question was negative, the experimenter asked (4b), “When will
you be finished with your studies? What is it like being nearly
at the end of one’s studies?” Finally, the experimenter asked
(5), “What are your plans for the future?” The experimenter

asked one question at a time and gave participants time to speak
for as long as they wanted.

Technical Details of the EMG Recording Procedure

We used bipolar, 4-mm standard nonpolarizing silver/silver
chloride surface electrodes. We assessed the EMG signal with a
digital Psychlab amplifier (Contact Precision Instruments, Boston,
MA) at a sampling frequency of 1,000 Hz (signals were ampli-
fied � 10,000). Offline, the EMG raw signal was filtered with a 30
Hz low cutoff filter and a 150 Hz high cutoff filter (van Boxtel,
2001) as well as a notch filter at 50 Hz to remove the power line
hum.

Content of Facebook Download

Participants were requested to download their personal profile
page (containing participants’ postings and postings of other per-
sons that were linked to participants), their personal information
page (containing information provided by participants about them-
selves), and their personal “likes” page (containing information
about things liked by participants). These pieces of information
have also been used in earlier research on Facebook and person-
ality (e.g., Stopfer, Egloff, Nestler, & Back, 2013).

(Appendices continue)
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Description of the Scales Used to Assess the Self- and
Informant-Reported Affiliation Motive

The PRF is one of the most established instruments to assess
self-reported motive dispositions. The UMS are new scales based
on an item-response analysis of several established motive scales
(i.e., Affiliation, Intimacy, Power, Achievement, and Fear Mo-
tive). Unlike the PRF and the UMS, which focus on the self-
concept and behavioral aspects of motive dispositions, our self-
constructed affiliation motive scale focused on motive-relevant
affective experiences. The scale is part of an instrument assessing
individuals’ extent to derive pleasure out of affiliative,
achievement-related, or power-related experiences. To generate
items, we implemented a rational scale construction. We first
defined the core psychological processes underlying each motive
disposition and then let a team of six colleagues (five doctoral
students and a student assistant) formulate corresponding items.
This resulted in three scales of 10 items each. Two sample items
for the Affiliation scale are “If another person shows me that he or
she likes me, I feel really good” or “I really enjoy forming new
friendships” (1 � does not apply at all, 5 � fully applies). To pilot
the newly constructed questionnaire, we administered it to 290
Internet users (69% women) with an average age of 25 years. Items
were factor analyzed and an inspection of the scree plot suggested
a clear three-factor structure. After varimax rotation, all items
loaded most highly on the a priori defined factor, with only a single
exception (a power item that loaded most highly on Affiliation).
The average primary loading was .65, against an average highest
secondary loading of only .17; the differences between primary
and highest secondary loadings ranged between .19 and .77. Be-
cause of these encouraging results, items were averaged into
scales, with resulting reliabilities of .88, .81, and .83 for the Power,

Affiliation, and Achievement scales, respectively. Scales were
only moderately correlated, with the highest correlation between
power and achievement, r � .45, p � .01. On average, participants
most highly endorsed achievement items (M � 4.33, SD � 0.48),
followed by affiliation (M � 4.11, SD � 0.49) and power items
(M � 3.58, SD � 0.65).

Information on the PSE Picture Cues

We used the six pictures discussed by Pang and Schultheiss
(2005) that are widespread in the literature (boxer, bridge, night-
club, trapeze, laboratory, captain), six pictures from Heckhausen’s
(1963) achievement Thematic Apperception Test (several men in
an office, a boy sitting at a desk, a man sitting at a desk, a man in
an office, a conference group, a group of workers), and two
pictures showing a sports scene (a snowboarder, a mountaineer).

Information on Daily Affiliative Goal Assessment

For reasons of clarification, we provided participants with two
examples of typical affiliative goals. These examples were “I want
to spend more time with my friends and create positive experi-
ences with them” and “I hope to get to know my new flat mate
better.” Participants subsequently typed two of their own affili-
ative goals into an open text field. Each day, after participants
rated their goal progress, they were asked whether they had
reached each one goal completely so that they did not have to
work on it anymore. If this was the case, they were requested to
name a new goal that they were willing to work on. Before we
ran our analyses, a research assistant checked the validity of the
goal entries and deleted data referring to goal entries that did
not match the purported motive or were nonsensical. About 9%
of all goals were deleted.

Appendix C

Mean Motive Content Ratings for the Affiliation-, Achievement-, and Power-Related Pictures

Rating Affiliation pictures Achievement pictures Power pictures

Affiliation 3.83, 95% CI [3.76, 3.90] 1.87, 95% CI [1.71, 2.03] 2.06, 95% CI [1.85, 2.27]
Achievement 1.48, 95% CI [1.37, 1.60] 3.80, 95% CI [3.75, 3.86] 3.06, 95% CI [2.91, 3.21]
Power 1.53, 95% CI [1.39, 1.67] 2.46, 95% CI [2.28, 2.64] 3.36, 95% CI [3.23, 3.49]

Note. Coefficients for the corresponding motive domains are depicted in bold letters.

(Appendices continue)
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Appendix D

Interrater Agreement for Behavioral Cue Codings

Scale Cue �

Socializing behavior Eye contact .72
Social warmth .70
Relaxed laughter .79
Nodding .76
Smiling .76
Aims to create pleasant atmosphere .82
Mentions close other people .96
Is friendly .81

Self-disclosure behavior Amount of disclosed information .85
Amount of positive disclosed information .76
Amount of negative disclosed information .79
Amount of neutral disclosed information .42
Intimacy of the verbal content .81
Verbal content and the affective manner of presentation .35
Impression of knowing the person .75

Affiliative Facebook content Pictures with other people in relation to total number of pictures .85
Smiling on pictures .70
Positive posts about other people .79
Overall affiliativeness of personal information page .78
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Correction to Dufner et al. (2015)

In the article “Affective Contingencies in the Affiliative Domain: Physiological Assessment,
Associations With the Affiliation Motive, and Prediction of Behavior” by Michael Dufner, Ruben
C. Arslan, Birk Hagemeyer, Felix D. Schönbrodt, and Jaap J. A. Denissen (Journal of Personality
and Social Psychology, 2015, Vol. 109, No. 4, pp. 662–676. http://dx.doi.org/10.1037/
pspp0000025), an erroneous statement was made regarding the high cutoff filter for the EMG raw
signal. The high cutoff filter reported in Appendix B in the Technical Details of the EMG
Recording Procedure section should be 300 Hz.

http://dx.doi.org/10.1037/pspp0000106
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