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Most explanations of social influence focus on why individuals might want to agree with the opinions or
attitudes of others. The authors propose a different explanation that assumes the attitudes of others
influence only the activities and objects individuals are exposed to. For example, individuals are likely
to be exposed to activities that their friends enjoy. The authors demonstrate that such influence over
sampling behavior is sufficient to produce a social influence effect when individuals form attitudes by
learning from experience. Even if the experiences of 2 individuals, when they sample an object or event,
are independent random variables, their attitudes will become positively correlated if their sampling
processes are interdependent. Interdependent sampling of activities thus provides a different explanation
of social influence with distinct empirical and theoretical implications.
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Why do the attitudes or opinions of individuals depend on the
attitudes or opinions of socially proximate others? Researchers
have explained such social influence effects by assuming that
individuals are motivated to agree with others because they want to
get along with them, because they identify with them, or because
they believe their opinions are accurate (Cialdini & Goldstein,
2004; Deutsch & Gerard, 1955; Festinger, Schachter, & Back,
1950; Hogg & Turner, 1987; Turner, 1991; Wood, 2000).

These theories focus on why an individual would change his or
her attitude when becoming aware of the attitudes of others. The
assumption that the attitudes of others have such a direct effect is
perhaps the most natural explanation of social influence effects. A
focus on direct effects, however, neglects the many indirect ways
in which the attitudes of others will influence an individual (Forgas
& Williams, 2001). The attitudes of others do not only provide
information and signal appropriate norms. Unless an individual
ignores the desires of others, the attitudes of socially proximate
others will also influence his or her behavior. In particular, the
attitudes of others often influence the activities and objects an
individual gets exposed to. If a person’s friends all enjoy a res-
taurant, that person may join them there even if he or she does not
believe the food is any good.

In this article, we show that such influence over behavior can
provide a simple alternative explanation of social influence. Even if

the attitude of Individual B influences only whether and when A gets
exposed to an activity, A’s attitude toward the activity will become
correlated with B’s attitude. Surprisingly, this occurs even if the
extents to which A and B will enjoy the activity, if they engage in it,
are independent random variables. To illustrate this, we develop a
simple stochastic model of attitude formation by two individuals. The
model assumes that an individual’s attitude to a restaurant or a
tenants’ organization (cf. Festinger et al., 1950) depends only on his
or her own experiences with the restaurant or the organization. The
experiences of the two individuals, if they choose to go to the
restaurant or attend a meeting of the organization, are assumed to be
independent random variables. For example, the individuals may have
different tastes. On the basis of his or her attitude, each individual has
to decide, in every period, whether to sample the restaurant or orga-
nization again. We assume that the sampling processes of the two
individuals are interdependent: The decision to go to the restaurant
again or to the next meeting depends on the attitudes of both individ-
uals. Even though the two individuals have independent experiences,
when they do sample, we show that their attitudes will become
positively correlated.

The model of interdependent sampling provides a vivid illus-
tration of how an individual’s attitude may be influenced by the
attitudes of others even when the attitudes of others influence only
the activities and objects the individual gets exposed to. In the
model, the attitude of Individual B has only an indirect influence
on the attitude of A, which operates through changes in the
probability that A will sample an activity or object. The model thus
offers a different theoretical perspective on why, how, and when
social influence occurs. In line with recent work on sampling in
impression formation (Denrell, 2005; Fiedler, 1996, 2000; Fiedler
& Juslin, 2006), this perspective emphasizes how influences on
sampling behavior, rather than influences on cognitive or percep-
tual processes, can explain social influence effects.

Such an alternative perspective does not necessarily challenge
the significance of existing explanations, for which much experi-
mental support exists (L. Anderson & Holt, 1997; Asch, 1955; J. L.
Davis & Rusbult, 2001; Deutsch & Gerard, 1955; Pool, Wood, &
Leck, 1998; Schachter, 1951; Wood, 2000; Wood, Pool, Leck, &
Purvis, 1996). Rather, it suggests a complementary explanation of
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social influence effects that is likely to be important in many
realistic social settings where the activities individuals are exposed
to are influenced by the attitudes of socially proximate others.
Because the model relies on a different mechanism, it also predicts
a different pattern of influence, with distinct empirical implica-
tions. In particular, the model suggests that social influence is
asymmetric: Individual A is more influenced by B if the attitude of
A is negative than if the attitude of A is positive. We show how
this prediction can be used to distinguish our model from other
models on the basis of panel data on attitudes, and we illustrate that
the asymmetric pattern predicted by our model is present in New-
comb’s (1961) longitudinal data on students’ attitudes toward each
other.

The model also provides a simple explanation for findings in
field studies that individuals are most likely to be influenced by
attractive and powerful others. In the model, this prediction fol-
lows from the more basic assumption that individuals are more
likely to join the activities suggested by attractive and powerful
others (Cialdini & Trost, 1998). Because the model relies on a
mechanism that is distinct from existing theories, it also suggests
that social influence can occur even in situations in which existing
theories are not applicable. If B influences the activities A will
sample, it is not necessary that A identifies with B, that A wants to
comply with B, or that A regards the opinions of B as informative
for social influence to occur.

To develop our argument, we first review existing explanations
for social influence and introduce the idea of interdependent sam-
pling. We then outline the formal model of interdependent sam-
pling, illustrate how it generates a social influence effect, explain
the underlying mechanism, and compare it to existing theories. In
the following section, we discuss and test the asymmetry in social
influence predicted by the model. Next, we outline how the model
can account for existing findings on the effect of moderating
variables, such as power and attraction, on social influence. Fi-
nally, we discuss the assumptions of the model and how sensitive
the results are to those assumptions.

Existing Explanations of Social Influence

Social influence is usually conceptualized as a causal relation
between the attitudes of others and the attitudes of a given indi-
vidual (March, 1955; Martin & Hewstone, 2003). Individual B
influences A if an exogenous change in the attitude of B changes
the attitude of A. Whereas some scholars have used the term social
influence to also cover phenomena such as obedience and compli-
ance with the requests of others (e.g. Cialdini & Goldstein, 2004),
here we focus on how an individual’s attitude is influenced by the
attitudes of others.

Numerous studies in the social sciences have examined such
social influence empirically. Cross-sectional field studies have
shown that socially proximate individuals tend to have similar
attitudes and opinions. The attitudes of students are similar to other
students they live with (Bourgeois & Bowen, 2001; Bowen &
Bourgeois, 2001; Crandall, 1988), the political opinions of indi-
viduals are similar to those of socially proximate others (Campbell,
1980; Huckfeldt & Sprague, 1991, 1995), and the perceptions and
attitudes of individuals in formal organizations are similar to those
they interact with (Friedkin, 1984; Ibarra & Andrews, 1993; Lazer,
2001; Meyer, 1994; Pfeffer, 1980; Pollock, Whitbread, & Con-

tractor, 2000; Rice & Aydin, 1991). Of course, similar attitudes
can also be due to a shared environment or selection of similar
others. Nevertheless, social influence effects emerge even after
controlling, statistically, for shared environments and selection
(Duncan, Haller, & Portes, 1968; Jussim & Osgood, 1989; Price &
Vandenberg, 1980).

Longitudinal studies have also shown that the behaviors and
opinions of individuals are likely to change in the direction of the
modal opinions or behaviors of those in their peer groups (Cohn,
Yee, & Brown, 1961; Ennett & Bauman, 1994; Jussim & Osgood,
1989; Kandel, 1978). Natural experiments provide more direct
evidence for social influence. Sacerdote (2001) found that aca-
demic achievement was influenced by having a roommate (ran-
domly assigned) with an academic orientation, and the decision to
join a fraternity or sorority was influenced by having a roommate
who later did join a fraternity or sorority. Festinger et al. (1950),
using college students who were essentially randomly assigned to
buildings, found greater similarities in attitudes within buildings.
There is of course also a large experimental literature demonstrat-
ing the possibility of social influence (for reviews, see Allen, 1965,
and Hogg & Abrams, 1988).

Explanations of social influence have focused on motives for
why individuals would agree with others. Three motives have
received the most emphasis (Chaiken, Giner-Sorolla, & Chen,
1996; Cialdini & Goldstein, 2004; Cialdini & Trost, 1998; Wood,
2000). First, individuals may be motivated to develop an accurate
perception of reality. If others have access to more, different, or
more accurate information, it may thus be sensible to adopt or be
influenced by their opinions (L. Anderson & Holt, 1997; Banerjee,
1993; Bikhchandani, Hirshleifer, & Welch, 1992; Deutsch & Ger-
ard, 1955). Second, individuals may be motivated to ensure satis-
factory relationships with and get along with others. If expressing
deviant opinions may lead to social sanctions or exclusion, indi-
viduals may thus feel compelled to express opinions in line with
the majority (Asch, 1955; Festinger, 1957; Festinger et al., 1950;
Katz & Lazarsfeld, 1955; Kelman, 1958; Kuran, 1998; Schachter,
1951). Third, individuals may be motivated to ensure a favorable
evaluation of the self. To do so, individuals may shift their atti-
tudes to align them with that of valued reference groups (Hogg &
Abrams, 1988; Hogg & Turner, 1987; Pool et al., 1998; Turner,
1991; Wood, 2000; Wood et al., 1996).

Much of this theoretical work has focused on explaining why an
individual, A, might change his or her attitude when becoming
aware of the attitude held by another individual, B. The focus on
such direct interpersonal influence stems, in part, from the exper-
imental design used in many social influence studies. In a typical
experiment, researchers manipulate whether and what participants
are told about the attitudes or beliefs of others and examine
whether and how participants subsequently change their own atti-
tudes or beliefs (e.g. Asch, 1955; Deutsch & Gerard, 1955; Wood
et al., 1996). To explain the outcomes of such studies, researchers
naturally focus on the motives for why an individual would take
into account the attitudes of others when formulating his or her
own attitude.

Research in this tradition has uncovered many important in-
sights into when and why social influence effects occur. Never-
theless, the theoretical focus and experimental design of studies of
this kind tend to underplay indirect ways in which the attitudes of
others influence the attitudes of an individual (Forgas & Williams,
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2001). An interesting but little explored type of such indirect social
influence is how the attitudes of others can influence the activities
and objects an individual is exposed to.

Indirect Influence Through Interdependent Sampling

Consider an individual forming an attitude about an object, such
as a restaurant. The individual may be aware of the attitudes of
others. In addition, the individual may have personal experiences
with the object—that is, he or she may have attended the restau-
rant. Both of these sources of information will influence the
attitude of the individual (Eagley & Chaiken, 1993; Fishbein &
Ajzen, 1975). Existing research on social influence has mainly
focused on how information about the attitudes of others has a
direct influence on the attitude of the individual. But the attitudes
of others can also have an indirect effect, by influencing the
activities, objects, and events the individual is exposed to and thus
the experiences that the individual has access to.

The idea that the attitudes of others can influence the behavior
of an individual, and thus the set of activities and objects an
individual experiences, is not new but is central to social psychol-
ogy. Much behavior occurs in social interactions with others. In
such social interactions, the behaviors, attitudes, and personalities
of others are often important determinants of the world an indi-
vidual experiences (Snyder & Ickes, 1985, p. 925). For example,
an individual with several friends who enjoy classical music will
experience an environment that is quite different from an individ-
ual whose friends enjoy disco music (Snyder, 1981). Learning
about the world, information collection, and hypothesis testing are
also often social activities and occur in social interactions with
others (Higgins, 2000; Stasser & Titus, 1985, 1987). Individuals
involved in ongoing social interactions do not sample information,
activities, and objects independently of each other. Rather, the
sampling decisions of such individuals are often interdependent.

There are several reasons for such interdependent sampling.
Perhaps most important, people engage in ongoing social relation-
ships in part to affiliate with others and to spend time together
(Baumeister & Leary, 1995; Buss, 1986; Cialdini & Goldstein,
2004). People go to movies and sports events, attend political
meetings, and discuss personal and political events together with
others. Unless one individual dictates decisions about activities,
this implies that decisions have to be made jointly. To get along
with others, individuals have to attend to the attitudes of others and
adapt their behavior accordingly (Chen, Shechter, & Chaiken,
1996; Snyder, 1992). Thus, family members or friends often have
to reach consensus about the choice of activities, movies, restau-
rants, and other consumption decisions. As illustrated in research
on consumption decisions within families, the preferences of all
members often influence the final decision (Arora & Allenby,
1999; H. L. Davis, 1976; Wind, 1976). For example, one couple
described the decision process they use to select the TV shows
they watch as follows: “We both pick three shows a week. If
they’re on at the same time, we flip a coin. Beyond those three
favorites, we just take turns.” (“Compromise, and Pass the Re-
mote,” 2005, December 15, p. 1E).

Social relationships often also involve reciprocity (Cialdini &
Goldstein, 2004; Gouldner, 1960): Individuals may engage in activ-
ities that they are not especially interested in, if their friends or
partners are interested, with the expectation that their friends or

partners will return the favor. For example, individuals may occasion-
ally go to restaurants they are not especially interested in, if their
friends really want to go there. Similarly, in their study of attitudes
toward a tenants’ organization at a housing project at the Massachu-
setts Institute of Technology, Festinger et al. (1950) noted that one
student went to the meetings of the organization “only because he was
a close friend of the chairman” (p. 66). In social relationships char-
acterized by such reciprocity, individuals will engage in activities they
might have avoided if left to themselves.

Even if individuals do not engage in activities together, the
attitude of others can still influence the information individuals
have access to. Individuals often hear about events and activities
that socially proximate others enjoy. For example, partners in a
couple will often get to know the occupations and hobbies of their
partners and are likely to get into contact with the friends of their
partners (Kalmijn, 2003; Milardo, 1982). Similarly, members of an
academic department get exposed to the research that other indi-
viduals in their departments enjoy and executives get exposed to
the practices and strategies that other firms in their industries find
useful. Discussions with friends and colleagues also provide indi-
viduals with additional information about activities or objects,
which may influence their attitudes (e.g., Burnstein & Vinokur,
1975, 1977). The novel information that emerges in such discus-
sions tends to conform to initial preferences (Dennis, 1996; Stasser
& Titus, 1985, 1987), and individuals’ sampling of information is
therefore contingent on others’ attitudes toward the issues being
discussed.

Finally, in several social settings the attitudes of one individual
may have an important influence on the sampling decisions of
several others. Individuals with high formal or informal status in
groups or organizations, such as managers or gang leaders, can
often dictate or strongly influence the events, information, and
activities that other members will attend to (Whyte, 1943). As a
result, the sampling processes of individuals with low status will
depend on the attitudes of individuals with high status.

Although interdependencies in sampling only influence whether
and when Individual A will get exposed to an activity or an object,
this can have systematic consequences for the development of A’s
attitude. Left to his or her own, A might not sample activities or
objects A has a negative attitude toward. As a result, A’s attitude
will remain negative (Denrell, 2005, 2007; Fazio, Eiser, & Shook,
2004). If A’s friends or family have a positive attitude, A may be
exposed to the activity or object again and might change his or her
attitude. This might not have happened if A’s friends or family also
had a negative attitude.

A Model of Experiential Learning With Interdependent
Sampling

To illustrate the implications of interdependent sampling, we
develop a model in which two individuals form attitudes about an
event on the basis of experiences with the event (Eagley &
Chaiken, 1993; Fazio et al., 2004; Fishbein & Ajzen, 1975). We
assume that only direct personal experiences influence attitudes
(Fazio et al., 2004; Fazio & Zanna, 1981). Thus, information about
the attitudes or experiences of others does not influence an indi-
vidual’s attitude in our model. We also assume that the experiences
of the individuals are independent random variables. This implies
that their attitudes do not converge simply because their experi-
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ences are similar. We make these assumptions to illustrate that
interdependent sampling is sufficient to generate a social influence
effect.

Figure 1 illustrates the structure of the basic model. The indi-
viduals decide independently, in each period, whether they want to
sample the event or activity in the next period. We assume that the
attitudes of the individuals influence this decision. Specifically, we
assume that an individual with a positive attitude toward the
attitude object is more likely to want to sample it again (Denrell,
2005; Fazio et al., 2004). We also assume, however, that the final
sampling decision takes into account the desires of both individ-
uals. If the individuals sample the event or activity again, their new
experiences may change their attitudes (Fishbein & Ajzen, 1975),
and thus their future desire to sample the event or activity.

Assumptions of the Basic Model

To develop a formal model of interdependent sampling, we need
to specify the assumptions made about (a) experiences, (b) attitude
formation, (c) how individual desires to take another sample are
influenced by the current attitude, and (d) how the decision about
sampling in the next period is determined.

Experiences. Whenever an individual samples the event, his or
her experience can be positive or negative. Because the attractions
of attending the event are likely to vary from occasion to occasion,
the experience of Individual A in period t, denoted xA,t, is modeled
as a random variable. Specifically we assume that xA,t, xA,t�1, . . .
are independent normally distributed random variables with a
mean of 0 and a variance of 1. A positive value of xA,t corresponds
to an experience that was enjoyable to A, and a negative value of
xA,t corresponds to an experience that was not enjoyable to A.
Because individuals may have different tastes, their experiences
are not necessarily identical, even if they attend the same event in
period t. One individual may enjoy himself or herself while the
other does not. Thus, the correlation between the experiences of
the two individuals in period t, xA,t and xB,t, may be less than 1.
Initially, we assume that the correlation between the experiences of
the two individuals is zero, so that their experiences are indepen-
dent random variables. As we show below, the basic result also
holds if the correlation is positive or even negative. It also holds
for distributions other than the normal distribution.

Attitude formation. We assume that an individual’s attitude is
based on his or her personal experiences with the attitude object.

On the basis of evaluations of past experiences, individuals learn
to associate positive or negative consequences with the attitude
object (Eiser, Fazio, Stafford, & Prescott, 2003; Fazio, 1990;
Fishbein & Ajzen, 1975; Van Overwalle & Siebler, 2005).
Whether an individual’s attitude is positive or negative thus de-
pends on whether his or her experiences with the attitude object
have been mainly positive or negative (Fazio et al., 2004; Fishbein
& Ajzen, 1975).

We model this process of attitude formation by assuming that
individuals adjust their current attitudes on the basis of evaluations of
new experiences (Fishbein & Ajzen, 1975; Van Overwalle & Siebler,
2005). Specifically, following models of information integration
(N. H. Anderson, 1981; Busemeyer & Myung, 1992; Hogarth &
Einhorn, 1992; Kashima & Kerekes, 1994), we assume that the
revised attitude of Individual A is a weighted average of A’s current
attitude and A’s new experience, if any. If the attitude of Individual A
in period t is denoted x̂A,t, and the new experience is denoted xA,t�1,
the new attitude, x̂A,t�1, is equal to �1 � b)x̂A,t � bxA,t�1, if A samples
in period t �1. If A does not sample in period t �1, his or her attitude
remains equal to x̂A,t. Here b is a positive fraction regulating the
weight of the most recent experience. The attitude in the first period
is assumed to be bxA,1.

This model implies that A’s attitude is an exponentially
weighted average of all of his or her experiences. Although such a
weighted average model may seem to be an unrealistic model of
the psychological processes underlying attitude formation (e.g.,
Fiske, 1982), it can in fact be derived from more realistic connec-
tionist network models (Busemeyer & Myung, 1992; Kashima &
Kerekes, 1994; Van Overwalle & Siebler, 2005). The weighted
average model can thus provide a compact representation of the
result of more complex processes underlying attitude formation.
Because the model tries to describe only how attitudes change and
not the psychological mechanisms underlying attitude change, it is
compatible with both deliberate and implicit processes of attitude
formation (Van Overwalle & Siebler, 2005).

As illustrated in Denrell (2005), the weighted average model pro-
vides a reasonable approximation to the dynamics of belief updating
in several experimental studies. The weighted average model is also
consistent with a recency effect, in which late experiences are given
more weight than early experiences. A recency effect has been found
in numerous experiments on information integration and belief for-
mation (Denrell, 2005; Hogarth & Einhorn, 1992; Kashima &

Figure 1. The structure of the model. In each period, individuals update their attitudes on the basis of their new
experiences, if any. The desire to sample depends on the current attitude. The decision whether to sample in the
next period is based on the desires of both individuals.
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Kerekes, 1994). A limitation of the weighted average model is the
assumption that the weight of the most recent experience (b) is
constant and independent of the current attitude and the valence of the
new experience, which does not always hold (Hogarth & Einhorn,
1992; Skowronski & Carlston, 1989; Stangor & McMillan, 1992; Van
Overwalle & Labiouse, 2004). As shown in Appendix C, the basic
results also hold for models of attitude formation in which the weight
of the most recent experience changes over time. Simulations show
that the basic results also hold if the weight of the most recent
experience (b) varies with the valence of the experience (e.g., the
value of b may be larger for negative experiences; Skowronski &
Carlston, 1989).

Individual desires to sample. In every period, each individual
has to decide whether he or she wants to sample the event.
Sampling here refers to attending the event, or more generally
choosing the attitude object, and thus experiencing its conse-
quences. We assume that the attitude of the individual influences
the sampling decision. The underlying idea is that individuals are
likely to approach objects, individuals, and events associated with
rewarding consequences and avoid objects and events associated
with aversive consequences (Eiser et al., 2003; Erev & Barron,
2005; Fazio et al., 2004; Peeters, 1971; Peeters & Czapinski, 1990;
Sugrue, Corrado, & Newsome, 2005; Thorndike, 1911). In situa-
tions in which an individual forms an attitude about how rewarding
an activity is to him or her, this implies that individuals with
positive attitudes should be more willing to sample than individ-
uals with negative attitudes are.

To reflect this, we assume that the probability that Individual A
wants to sample is an increasing function of the attitude of A. A
simple model of such a choice process is the exponential version
of the Luce choice model (Luce, 1959). In this model, the proba-
bility that Individual A wants to attend the event in period t � 1 is

P(x̂A,t) �
1

1 � e�Sx̂A,t
. (1)

Here, S is a parameter regulating how sensitive the choice proba-
bility is to the value of the estimate. If S is large, the probability of
sampling will be highly sensitive to the value of the attitude: An
individual is very likely to attend if the attitude is positive but very
likely not to attend if the attitude is negative. It is also assumed that
each individual attends the event in the first period: P(x̂A,1) � 1.1

This exponential version of the Luce choice model is commonly
used for modeling choices in reinforcement learning (e.g., Erev &
Barron, 2005; Sutton & Barto, 1998). It also fits well to data on
repeated choices between uncertain alternatives (Busemeyer &
Stout, 2002; Daw, O’Doherty, Dayan, Seymour, & Dolan, 2006;
Yechiam & Busemeyer, 2005). Because of this, we use the expo-
nential choice model to illustrate the consequences of interdepen-
dent sampling. However, the basic result holds for many other
choice models. As we demonstrate in Appendix B, it is sufficient
to assume that P(x̂A,t) is an increasing function of x̂A,t. Moreover, as
illustrated in Appendix C, the basic result also holds if the prob-
ability of sampling changes with experience, which would happen
if individuals were more willing to sample the event initially, when
they have less precise information about it.

These three assumptions define a model in which individuals
learn independently from independent experiences. Such a model
does not generate a social influence effect. Rather, the attitudes of

the two individuals will remain independent. To generate a social
influence effect, however, we need to add a fourth assumption:

Joint decision about sampling in period t. Whether A and B
decide to sample in period t depends on the desires of both A and
B in period t. Specifically, even if A does not desire to sample in
period t, he or she may nevertheless do so if B wants to sample in
period t. To illustrate the implications of such an assumption of
interdependent sampling, we initially assume that they both sample
whenever one of them wants to. As we demonstrate later, the basic
results also hold for many other assumptions about interdependent
sampling.

This assumption of interdependent sampling implies that the
probability that Individual A will sample will be an increasing
function of B’s attitude. Specifically, the probability that A (and
thus also B) will sample in period t � 1, Q(x̂A,t,x̂B,t), can be written
as

Q(x̂A,t,x̂B,t) �

P(x̂B,t)
B wants to sample

�
[1 � P(x̂B,t)]P(x̂A,t).

B does not want to sample but A wants to (2)

The probability that A will sample is a weighted average of P(x̂A,t)
and 1, where the weight on 1 is P(x̂B,t), the probability that B wants
to sample. Inserting the expressions for P(x̂A,t) and P(x̂B,t) we get

Q(x̂A,t,x̂B,t) �
1

1 � e�Sx̂B,t
� � e�Sx̂B,t

1 � e�Sx̂B,t� 1

1 � e�Sx̂A,t
. (3)

Figure 2 shows a plot of this function. As illustrated, the proba-
bility that Individual A will sample is an increasing function of the
attitude of A (�Q[x̂A,t,x̂B,t]/�x̂A,t � 0) but also of the attitude of B
(�Q[x̂A,t,x̂B,t]/�x̂B,t � 0). The probability that Individual A will sam-
ple is also less sensitive to the attitude of B whenever the attitude
of A is high (�2Q[x̂A,t,x̂B,t]/[�x̂A,t�x̂B,t] � 0). The intuition is that
whenever the attitude of A is high, A is likely to want to sample
anyway and whether B wants to sample will not change the
outcome much. In contrast, if the attitude of A is negative, the
probability that A will sample depends crucially on the attitude
of B.

Interdependent Sampling Is Sufficient to Generate a
Social Influence Effect

Figure 3 shows the development over time of the (Pearson)
correlation between the attitudes of Individuals A and B (the
correlation between X̂A,t and X̂B,t) when their experiences are
independent random variables (the correlation between XA,t and
XB,t is zero). The correlation between the attitudes of Individuals A
and B starts from zero but reaches .34 after 50 periods (on the basis
of 100,000 simulations, where S � 4 and b � 0.5). The two
individuals thus develop similar attitudes: A is more likely to have
a positive attitude if B has a positive attitude than if B has a
negative attitude. In this example, the conditional probability that
Individual A has a positive attitude, given that Individual B has a
positive attitude, P(x̂A,50 � 0�x̂B,50 � 0), is .47 (on the basis of
10,000 simulations). The conditional probability that Individual A

1 Assuming that the initial probability of sampling is lower than 1 does
not change the basic result.
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has a positive attitude, given that Individual B has a negative
attitude, P(x̂A,50 � 0�x̂B,50 � 0), is only .22. Thus, A is more than
twice as likely to have a positive attitude if B also has a positive
attitude.

The attitudes of A and B are also correlated over time. For example,
the correlation between x̂B,45 and x̂A,50 is .27 (on the basis of 100,000
simulations). The influence of x̂B,45 remains if we control for the
attitude of A in Period 45. To illustrate this, we estimate the following
regression x̂A,50 � � � �Ax̂A,45 � �Bx̂B,45 � ε, by ordinary least
squares (OLS), using simulated data from 5,000 pairs of individuals
following the basic model (where S � 4 and b � 0.5). The result is
x̂A,50 � � 0.153 � 0.350x̂A,45 � 0.164x̂B,45, where all coefficients
are significant at a p value below .001. As this regression shows, both
the attitude of A and the attitude of B in Period 45 influence the
attitude of A in Period 50. To demonstrate that B’s attitude has a
causal influence on the attitude of A, we perform the following
experiment: In Period 45, we change the value of x̂B,45 to �1 or �1.
Simulations show that the probability that x̂A,50 is positive is .39 if x̂B,45

is set to �1, whereas it is only .23 if x̂B,45 is set to �1.2

These illustrations are based on simulations, but it is possible to
solve the model analytically. As t3 	, the joint distribution of x̂A,t

and x̂B,t converges to a stationary joint distribution, which is
derived in Appendix A. Figure 4 shows a graph of this asymptotic
joint density, for the case in which S � 4 and b � 0.5. As
illustrated, the attitudes of A and B tend to cluster together close
to the diagonal, which implies that they are positively correlated.
In this case, the correlation is .42 (obtained by numerical integra-
tion of the asymptotic density). Although it is less clear from this
figure, both attitudes tend to be negative: The average attitude is
�0.36. The reason is that negative attitudes are more stable be-
cause sampling is less likely if the attitudes of A and B are both
negative (Denrell, 2005, 2007).

So far, we have assumed that both individuals sample when-
ever at least one individual wants to. The basic result also holds
for other assumptions. Suppose, for example, that both sample
if both want to. But if only one of them wants to, they both
sample with probability k. For any positive value of k, the
correlation is positive. Alternatively, suppose that the probabil-
ity that they sample is a weighted average of the individual
probabilities: wP(x̂A,t) � (1 � w)P(x̂B,t). This rule also leads to a
positive correlation. For example, if w � 0.5, the correlation is

.23 after 50 periods (when S � 4 and b � 0.5). A positive
correlation also emerges even if it is not assumed that both
individuals always sample together. Suppose, for example, that
A always samples when he or she wants to. However, A only
samples with probability r whenever he or she does not want to
but B wants to sample. Whenever r 
 0, the correlation will be
positive. For example, if r � 0.5, the correlation is .30 after 50
periods (when S � 4 and b � 0.5). Finally, a positive correla-
tion would also emerge if the two individuals took turns decid-
ing whether to sample.

Why Social Influence Emerges Through Interdependent
Sampling

Social influence emerges, in the model of interdependent sam-
pling, because the attitudes of others may lead an individual to
sample events and objects this individual has a negative attitude
toward. As emphasized by Denrell and March (2001), Denrell
(2005, 2007), Fazio et al. (2004), and March (1996), negative
attitudes are unlikely to be corrected in learning from outcome
feedback. If individuals believe that the outcome from choosing an
activity will be negative, they are less likely to choose it and thus
less likely to correct any false negative beliefs. By contrast, be-
cause individuals are likely to choose activities they believe will
result in positive experiences, false positive beliefs are more likely
to be corrected. Overall, this implies that false negative beliefs are
more stable than false positive beliefs (Denrell, 2005, 2007; Eiser
et al., 2003). This was illustrated in a recent experiment on attitude
formation (Fazio et al., 2004). Participants in that experiment
engaged in a survival game, in which they had to learn to distin-
guish between beans with positive and negative “energy value.”
Participants could learn about the energy value of beans with
different shapes only by choosing to “eat” them. Because they
avoided beans believed to have negative energy values, partici-
pants were more likely to underestimate than overestimate the
value of beans at the end of the game.

Because the negativity bias is the result of the tendency to
sample activities with positive expected outcomes, increasing the

2 This finding is based on 100,000 simulations.

Figure 2. Probability that both A and B will sample, as a function of the attitudes of A and B, based on
Equation 3, where S � 3.
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probability of sampling activities with negative expected outcomes
will increase the probability of a positive evaluation (Denrell,
2005, 2007; Denrell & March, 2001). For example, in the exper-
iment on attitude formation by Fazio et al. (2004), manipulations
that increased the probability that participants would approach
beans increased the probability of positive attitudes. This suggests
that mechanisms that increase the probability of sampling, partic-
ularly when estimates are negative, will increase the probability of
positive evaluations.

Social interdependency in sampling is such a mechanism. If
sampling decisions are interdependent, A may sometimes be
forced to sample even if his or her own evaluation is negative.
In addition, social interdependencies in sampling imply that the

probability of sampling by Individual A will be contingent on
whether B’s attitude is positive or negative. Individual A is
more likely to take another sample when B’s attitude is positive.
As a result, a negative attitude by A is more likely to be revised
and thus more likely to become positive, if B’s attitude is
positive. In contrast, a negative attitude by A is less likely to be
revised and thus less likely to become positive, if B’s attitude is
negative.

To explain this in more detail, we consider the case with an
asymmetric influence in sampling. The sampling process of A
depends on B’s attitude, whereas the sampling process of B is
independent of A’s attitude. Thus, A samples whenever B decides
to sample but B ignores A in deciding whether to sample.

Figure 3. The development over time of the (Pearson) correlation between the attitudes of individuals A and
B, based on 100,000 simulations of the basic model, where S � 4 and b � 0.5.

Figure 4. The asymptotic joint density of the attitudes of individuals A and B, based on numerical integration
of Equation A5 in Appendix A. This example assumes that S � 4 and b � 0.5.
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Figure 5 illustrates one possible development over time of the
attitudes of A and B. In Figure 5, B’s attitude quickly becomes
negative. As a result, B is unlikely to sample and update his or her
attitude. Because B’s attitude is negative, A will sample only if his
or her attitude is sufficiently positive. As illustrated in Figure 5,
A’s attitude also becomes negative in the fourth period. Because
both A and B have negative attitudes, A is unlikely to take another
sample. This implies that his or her attitude will not be updated but
will remain negative. In summary, if B’s attitude is negative, A’s
attitude will remain negative. Moreover, the more negative B’s
attitude is, the higher the probability that A’s attitude will remain
negative.

Figure 6 shows a different development over time of the atti-
tudes of A and B. As above, we assume that A’s attitude becomes
negative in the fourth period. In contrast to the trajectory depicted
in the previous figure, B’s attitude remains positive. The positive
attitude of B implies that A will still continue to sample. This
implies that A’s negative attitude will likely be revised upward
(because of regression to the mean). In summary, if B’s attitude is
positive, A is more likely to change from a negative attitude to a
more positive attitude. Moreover, the more positive B’s attitude is,
the higher the probability that A’s attitude will change and become
more positive.

So far, we have examined only the case in which the attitude of
A was negative. What about the case in which A’s attitude is
positive? One might imagine that in this case the result would be
the opposite. If B has a positive attitude, A is more likely to sample
and thus to change his or her attitude. A positive attitude by B
would thus seem to reduce the probability that A’s attitude will
remain positive. Although correct, this does not mean that the two
different tendencies cancel out in the aggregate. The reason is that
A’s sampling process is less influenced by B’s attitude whenever
the attitude of A is positive (�2Q[x̂A,t,x̂B,t]/[�x̂A,t�x̂B,t] � 0, see Equa-
tion 3). As a result, the dominating tendency, and the reason for the
above results, is the process explained above.

Whereas the above illustrations relied on a number of specific
assumptions, it can be demonstrated formally that the basic result
holds for a more general class of assumptions (see Appendix B for
details): Experiences do not have to be normally distributed, the
weight of the most recent observation does not have to be constant,
the choice rule does not have to be the exponential choice rule but

can be any increasing function of the attitude. Finally, both indi-
viduals do not have to sample when one of them wants to. Rather,
if Q(x̂A,t,x̂B,t) is the probability that A and B will sample in period
t � 1, it is sufficient to assume that

Q(x̂A,t , x̂*B,t)

Q(x̂A,t , x̂B,t)
�

Q(x̂*A,t , x̂*B,t)

Q(x̂*A,t , x̂B,t)
, (4)

whenever x̂*A,t � x̂A,t and x̂*B,t � x̂B,t.
3 This requirement is a gener-

alization of the condition, discussed above, that the probability that
both will sample is more sensitive to the attitude of B when the
attitude of A is low than when it is high.4 As demonstrated in
Appendix B, this condition is satisfied for a wide range of assump-
tions about sampling and the final decision. It holds whenever
both sample if one of them wants to, that is, when
Q(x̂A,t , x̂B,t) � P(x̂A,t) � P(x̂B,t) � P(x̂A,t)P(x̂B,t) and P(�) is strictly
increasing. It holds if they both sample with probability 1 if both
of them want to but only sample with probability k � (0,1] if only
one of them wants to. It is also satisfied if the probability that both
will sample is some weighted average of the individual probabil-
ities: Q(x̂A,t , x̂B,t) � wP(x̂A,t) � (1 � w)P(x̂B,t), where P(�) is strictly
increasing.5

For all processes satisfying the assumptions of Appendix B, the
correlation between the attitudes of Individuals A and B will be
positive (as t3 	), as formalized in Theorem 1 below.

Theorem 1: Let YA and YB denote the attitudes of A and B as
t3 	. Then, under Assumptions 1–4 in Appendix B, we
have Corr(YA,YB) � 0.

3 If Q( � ) is twice continuously differentiable, this condition is equiva-

lent to
�2

�x̂A,t�x̂B,t
ln[Q(x̂A,t, x̂B,t)] � 0. This inequality holds whenever

�2

�x̂A,t�x̂B,t
Q(x̂A,t , x̂B,t) � 0, as was the case in the basic model.

4 That is, the above condition holds whenever
�2

�x̂A,t�x̂B,t
Q(x̂A,t , x̂B,t) � 0,

but also for other functions.
5 It also holds if u � wx̂A,t � (1 � w)x̂B,t, and Q(x̂A,t , x̂B,t) � R(u), where

R(�) is the logistic function (1/�1 � Exp(�Su)]), or R(�) is the cumulative
normal distribution function, that is, when the probability of sampling is an
increasing function of a weighted average of the attitudes.

Figure 5. One example of the development of the attitudes of A and B.
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How the Model Differs From Existing Theories

Direct versus indirect effects. The model of interdependent
sampling suggests a novel and alternative explanation for social
influence effects. In contrast to most existing explanations of
social influence, the model does not assume that a social influence
effect occurs because an Individual A is motivated to agree with
the attitude of another Individual B. Rather, in the model, A never
changes his or her own attitude unless his or her own experiences
change. The attitude of B thus cannot have a direct effect on the
attitude of A. The model postulates only that the attitude of B has
an impact on A’s decision to sample an activity or object. Formu-
lated differently, the model assumes only that A is motivated to
engage in the activities that B enjoys. As shown, this assumption
is sufficient to generate a social influence effect.6

To illustrate the distinction between this indirect source of social
influence and direct sources of social influence, consider the
classical study by Festinger et al. (1950) on attitudes toward a
tenants’ organization at a Massachusetts Institute of Technology
dormitory called Westgate. The study found that individuals living
in the same court were more likely to have the same attitude
toward the organization, even though assignments to courts were
effectively random. To explain this, they developed a theory of
how individuals could be directly influenced by the attitudes of
others, through processes of normative and informational influence
(Festinger, 1950, 1954; Festinger et al., 1950; Schachter, 1951). It
is plausible, however, that the attitudes of others also had an
indirect effect, by influencing whether an individual attended
additional meetings of the organization. Many of those who at-
tended the first meeting got a very unfavorable first impression of
the organization (Festinger et al., 1950, p. 63 and p. 67) because
they found the meeting too formal. As a result, they avoided
subsequent meetings (Festinger et al., 1950, p. 63). Subsequent
meetings were more informal, however (Festinger et al., 1950, p.
63). If tenants with negative first impressions were persuaded by
tenants with positive first impressions to attend again, as they
sometimes were (Festinger et al., 1950, p. 66), tenants with neg-
ative first impressions might have changed their attitudes.

Although existing theories of direct influence and the model of
interdependent sampling both predict a social influence effect, it is
nevertheless possible in principle to distinguish between them
because the model of interdependent sampling makes different

predictions about when a social influence effect occurs. According
to this model, the probability that A samples the attitude object
mediates the impact of the attitude of B on the attitude of A. Thus,
if we control for the probability of sampling, the social influence
effect generated by interdependent sampling should vanish.

To illustrate this, suppose that a researcher has access to longi-
tudinal data on the attitudes of individuals and on whether these
individuals sample an object in each period. Suppose moreover
that these data are generated by the basic model of interdependent
sampling (with S � 4 and b � 0.5). To check if there is a social
influence effect, the researcher can estimate the following regres-
sion: x̂A,50 � � � �Ax̂A,49 � �Bx̂B,49 � ε. The result is consistent
with a social influence effect: The coefficients of both x̂A,49 and
x̂B,49 are positive and significant (Model 1 in Table 1).

Consider, next, what happens if the same regression is estimated
using only the observations in which A did sample in Period 50
(Model 2). Now only the coefficient for x̂A,49 is significant. The
same is true if only the observations in which A did not sample in
Period 50 are used (Model 3). The reason is that the value of x̂B,49

impacts only whether A samples.
To illustrate how x̂B,49 does impact x̂A,50 in a model using all the

data, let It�1 be an indicator variable that is equal to 1 if A samples
in period t � 1 and zero otherwise. Because

x̂A,t � 1 � It � 1[bxA,t � 1 � (1 � b)x̂A,t] � (1 � It � 1)x̂A,t, (5)

which can be written as

x̂A,t � 1 � x̂A,t � bIt � 1x̂A,t � bIt � 1xA,t � 1, (6)

it follows that a correctly specified model, using all the data, is the
following linear regression: x̂A,50 � � � �1x̂A,49 � �2I50x̂A,49 � ε. If
E(XA,t�1) � 0, then Equation 6 implies that the expected values of the
coefficients in this regression are � � 0, �1 � 1, and �2 � �b. If x̂B,49

were included in this correctly specified regression model, its coeffi-
cient would be zero and insignificant if there were no direct effect, as
illustrated in Model 4 in Table 1. However, if there were in fact a
direct effect of x̂B,49 on x̂A,50, the coefficient for x̂B,49 would be signif-

6 We also do not assume that individuals adjust their attitudes to render
them consistent with their behaviors (Bem, 1972; Festinger, 1957). Atti-
tudes are only weighted averages of evaluations of past experiences.
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Figure 6. Another example of the development of the attitudes of A and B.
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icant. These simple regressions thus provide a way of testing whether
an observed social influence effect is due to interdependent sampling,
if data on attitudes and whether individuals sampled are available.
Although such detailed data are rarely available, we show in the next
section that the different models can also be distinguished using only
longitudinal data on attitudes.

Comparison with existing formal models of social influence.
There are numerous mathematical analyses and computer simula-
tions of models of social influence (e.g., Abelson & Bernstein,
1963; Coleman, 1964; Dodds & Watts, 2005; French, 1956; Fried-
kin, 1998; Harary, 1959). Perhaps most well known in psychology
is the simulation of social impact theory (Nowak, Szamrej, &
Latané, 1990). Our model differs in a fundamental way from most
of these models. Whereas our model tries to explain why the
attitudes of others can influence an individual’s attitude, most
models assume that such social influence exists and examine the
aggregate consequences of this assumption. For example, the
dynamic model of social impact (Nowak et al., 1990) takes the
existence of social influence as given and illustrates how such
social influence, when operating within a population of individu-
als, can give rise to clusters of individuals with similar attitudes.

Interdependent Sampling Implies Asymmetric Social
Influence

The model of interdependent sampling is not only consistent
with existing findings of social influence. Because it relies on a
different underlying mechanism, the model also predicts a differ-
ent pattern of social influence. Specifically, it suggests an asym-
metry in social influence: Individual A should be more influenced
by the attitude of Individual B when A has a negative attitude than
when A has a positive attitude.

The key mechanism in the model is that an individual with a
negative attitude might nevertheless take another sample, if others
have a positive attitude. This might not happen if the attitudes of
others were negative. When Individual A has a negative attitude,
the probability of sampling is thus very sensitive to B’s attitude. In
contrast, if A has a positive attitude, A might sample himself or
herself anyway or might influence both of them to sample. In this
case, the attitude of B will not matter much.

To illustrate this asymmetry, consider the basic model. Suppose
that A’s attitude is quite negative, x̂A,t � � 1.5, but that B’s
attitude is positive, x̂B,t � 1. Because B’s attitude is positive, A’s

attitude will most likely become more positive. In this case, the
expected value of A’s attitude in the next period,
E(x̂A,t�1�x̂A,t � � 1.5, x̂B,t � 1), is �0.79 (when S � 3 and b � 0.5,
based on Equation D2 in Appendix D). If B’s attitude is negative,
however, A’s attitude will not change much. Specifically,
E(x̂A,t�1�x̂A,t � � 1.5, x̂B,t � � 1) is only �1.46. Thus, when x̂A,t

is negative, the value of x̂B,t has a large effect on the expected value
of x̂A,t�1. Now suppose that A’s attitude is quite positive:
x̂A,t � 1.5. In this case, E(x̂A,t�1�x̂A,t � 1.5, x̂B,t � � 1) is 0.75,
whereas E(x̂A,t�1�x̂A,t � 1.5, x̂B,t � 1) is 0.76. Thus, when x̂A,t is
positive, the value of x̂B,t has only a small impact on x̂A,t�1. As
Appendix D shows, this holds more generally. Specifically, sup-
pose that x̂*A,t 
 x̂A,t and �E(X)�x̂A,t� � �x̂*A,t � E(X)�, that is, x̂*A,t and
x̂A,t are equally far away from E(X). In this case, a change in the
value of x̂B,t has a larger influence on the expected value of A’s
attitude in period t � 1 if A’s attitude in period t is low (x̂A,t) rather
than high (x̂*A,t) Formally, whenever x̂*A,t, � x̂A,t and x̂*B,t 
 x̂B,t, then

�E(x̂A,t � 1�x̂A,t,x̂*B,t) � E(x̂A,t � 1�x̂A,t , x̂B,t)�

� �E(x̂A,t � 1�x̂*A,t , x̂*B,t) � E(x̂A,t � 1�x̂*A,t, x̂B,t)�. (7)

This asymmetry implies that if we estimate the effect of x̂B,t on
x̂A,t�1 separately for high and low values of x̂A,t, the absolute
magnitude of the effect of x̂B,t will be larger for low values of x̂A,t.
To illustrate this, we estimated, by OLS, the following linear
regression:

x̂A,50 � � � �Ax̂A,49 � �1x̂B,49Ix̂A,49�0 � �2x̂B,49Ix̂A,49 
 0 � ε.

(8)

Here Ix̂A,49�0 is an indicator variable equal to 1 if x̂A,49 � 0 and
zero otherwise, and Ix̂A,49 
 0 is defined similarly. Applied to data
from a simulation of the basic model (using data on 5,000 pairs, in
which S � 4 and b � 0.5) the result is

x̂A,50 � � 0.057 � 0.692x̂A,49 � 0.143x̂B,49Ix̂A,49�0

� 0.041x̂B,49Ix̂A,49 
 0 (R2 � .674). (9)

All coefficients are significant at a p value below .02. As shown,
the absolute magnitude of the effect of x̂B,49 is much larger for

Table 1
Ordinary Least Square Regressions With x̂A,50 as the Dependent Variable

Variable

Model 1 (all data) Model 2 (I50 � 1) Model 3 (I50 � 0) Model 4 (all data)

Coeff. p value Coeff. p value Coeff. p value Coeff. p value

Intercept �0.063 .000 �0.013 .193 0.000 .432 �0.009 .135
x̂A,49 0.727 .000 0.499 .000 1.000 .000 0.986 .000
x̂B,49 0.093 .000 0.013 .426 0.000 .804 0.005 .571
x̂A,49I50 �0.488 .000

R2 .604 .260 1.00 .657
N 5,000 2,581 2,419 5,000

Note. This table is based on data generated by simulation of the basic model (5,000 pairs, where S � 4 and
b � 0.5).
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negative values of x̂A,49 than for positive values.7 The negative
effect for positive values of x̂A,49 occurs because when x̂A,49 is
positive, the estimate is likely to regress to the mean (zero) if A
samples, and a high value of x̂B,49 implies that sampling is more
likely.

In summary, the model of interdependent sampling predicts that
the influence of others on the attitude of A will be larger when the
attitude of A is negative than when it is positive. Existing theories
of social influence do not necessarily predict such an asymmetry.
If Individual A is motivated to comply with B, B’s attitude will
influence A’s attitude regardless of whether A’s attitude is positive
or negative. Similarly, if A believes that B’s attitude is informa-
tive, A will be influenced by B’s attitude if A’s attitude is positive
as well as if it is negative. Most existing formal models of social
influence also assume that the impact of others’ attitudes is sym-
metric rather than asymmetric. For example, in the social impact
model (Nowak et al., 1990), the impact of the attitudes of others on
A’s attitude is assumed to vary with the number of individuals who
hold an attitude similar or different from A, their persuasiveness,
and their distance from A. However, the impact of others is not
assumed to depend on whether A’s attitude is negative or positive.
Several other formal models assume that A’s attitude is a weighted
average of A’s own past attitude and the attitude of others (French,
1956; Friedkin, 1998; Harary, 1959; Marsden & Friedkin, 1993).
These models also imply that the influence of the attitude of others
is independent of A’s attitude.

The asymmetry predicted by the model of interdependent sam-
pling implies that it is possible to distinguish the model from
alternative explanations using only panel data on attitudes. Few
studies have examined whether social influence is asymmetric in
the predicted way, however. To provide some preliminary evi-
dence on whether such an asymmetry exists, we reanalyzed New-
comb’s (1961) longitudinal data on students’ attitudes toward each
other. Students in this study were recruited to live in an off-campus
fraternity house supervised by Theodore Newcomb. None of the
students knew each other prior to the study. During each of the first
16 weeks of the study (except for Week 9), each student was asked
to assess his “favorableness of feeling” toward the other students.
These measures were then translated into ranks on a scale from 1
(most favorable) to 16 (least favorable; Newcomb, 1961, pp.
32–34). On the basis of these data, it is possible to examine
whether the rank a student i assigns to a student j in period t � 1
depends on the rank assigned to j by other students in period t.

Because students are more likely to be influenced by students
they like than by students they dislike, we focus on how students
are influenced by the rank assigned by the student they like the
best (i.e., the student they assigned a rank of 1).8 Specifically, for
each student i we examine whether the rank assigned by student i
to student j in period t � 1 is influenced by the rank assigned in
period t to student j by the student that i liked the best in period t,
denoted student B(i). To do so, we retrieved data9 on (a) the rank
assigned by student i to student j in period t � 1, denoted Ri,j,t�1;
(b) the rank assigned by student i to student j in period t, denoted
Ri,j,t; and (c) the rank assigned by student B(i) to student j in period
t, denoted RB(i),j,t. Because there are 17 students, 15 possible as-
signments of j other than i and B(i), and 14 time periods, this
results in 3,570 observations.10

To examine whether the impact of RB(i),j,t is asymmetric, we
estimated, by OLS, the following linear regression:

Ri,j,t � 1 � � � �iRi,j,t � �1RB(i),j,tIRi,j,t � 9 �

�2RB(i),j,tIRi,j,t � 9 � ε. (10)

Here IRi,j,t � 9 is an indicator variable equal to 1 if the rank assigned
by i to j, Ri,j,t, is below 9 and zero otherwise, and IRi,j,t � 9 is defined
similarly. The estimates are

Ri,j,t � 1 � 0.951 � 0.789Ri,j,t � 0.093RB(i),j,tIRi,j,t � 9

� 0.111RB(i),j,tIRi,j,t � 9 (R2 � .724). (11)

In line with the predictions of the model, the effect of the
ranking assigned by student B(i) to j (RB(i),j,t) is larger when i has
a relatively negative attitude toward j (the rank assigned by i to j
is at or above 9) than when i has a relatively positive attitude
toward j (the rank assigned by i to j is below 9). A similar pattern
emerges if the effect of the ranking assigned by student B(i) to j is
estimated for more than two intervals of the rank assigned by i to
j. Figure 7 shows the estimated coefficients for the effect of the
ranking of student B(i) (RB(i),j,t) for five different intervals of the
rank assigned by i to j. The estimated coefficient is largest when
the attitude of i is most negative (the rank assigned by i to j is 14,
15, or 16), and it is smallest when the attitude of i is most positive
(the rank assigned by i to j is 2, 3, or 4).11

It is difficult to test whether the difference between the esti-
mated coefficients is significant. Standard t tests show that all
coefficients are significantly different from zero at a p value below
.01. Moreover, when the rank assigned by i to j is 2, 3, or 4, the
coefficient of RB(i),j,t is significantly lower (at a p value of .05) than
when the rank assigned by i to j is 14, 15, or 16. But such tests rely
on the assumption of independent observations, which is violated
in this context because the different ranks assigned by any given
individual cannot be independent. The fact that the pattern in the
estimated coefficients is consistent with the prediction of the
model, however, suggests that interdependent sampling might
have been important in this context. Note that such interdependent
sampling is more likely to occur in later weeks, when students
have developed stronger and more consistent ties with one or a few
students (Doreian, Kapuscinski, Krackhardt, & Szczypula, 1996,
Figure 3; Newcomb, 1961, chap. 8) who can introduce them to

7 More generally, if Assumptions 1–4 in the general model in Appendix
B hold, the model of interdependent sampling implies (see Appendix D)
E(x̂A,t�1 � x̂A,t�x̂A,t , x̂*B,t)

E(x̂A,t�1 � x̂A,t�x̂A,t , x̂B,t)
�

E(x̂A,t�1 � x̂*A,t�x̂*A,t , x̂B,t)

E(x̂A,t�1 � x̂*A,t�x̂*A,t , x̂B,t)
, whenever x̂*A,t � x̂A,t

and x̂*B,t � x̂B,t. In addition, �AB should be negative and significant
if we estimate, by OLS, the following linear regression:
ln�x̂A,50 � x̂B,49� � � � �Ax̂A,49 � �Bx̂B,49 � �ABx̂A,49x̂B,49.

8 Similar results hold if we examine the influence of the ranking as-
signed to B by a random student rather than the influence of the student that
A likes the best.

9 The data are from the 2nd year of the study. They can be found in
Nordlie (1958, Appendix A). They are also available at http://
vlado.fmf.uni-lj.si/pub/networks/data/Ucinet/UciData.htm#newfrat.

10 There are 2 weeks between the eighth and the ninth time periods
because data from Week 9 are missing.

11 The reason does not seem to be that the ranks assigned by i and B(i)
to j differ more when the rank assigned by i is high. The correlation
between the absolute difference in their ranks and the rank assigned by i is
close to zero and negative (�.07).
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others. Consistent with this argument, there is a stronger asym-
metric pattern in the last 7 weeks of the experiment: The coeffi-
cients for RB(i),j,t for the different intervals of the rank assigned by
i to j are then 0.005 (when the rank given by i to j is 2, 3, or 4),
0.052, 0.096, 0.101, and 0.130.

A recent natural experiment by Sacerdote (2001), using ran-
domly assigned roommates at Dartmouth, also found an asymmet-
ric effect consistent with the model. Sacerdote examined the effect
of different combinations of own and roommate academic back-
ground, where the background was classified into the 25% least
academic, 50% middle, and 25% most academic. He found that
students with the least academic background were more influenced
by their roommates than students with the most academic back-
ground were. Specifically, consistent with Equation 7, the absolute
difference in the effect on own grade point average was substan-
tially larger between combinations in which own � bottom 25%
and roommate � top 25% and combinations in which own �
bottom 25% and roommate � bottom 25% than between combi-
nations in which own � top 25% and roommate � top 25% and
combinations in which own � top 25% and roommate � bottom
25% (Sacerdote, 2001, Table VI). Zimmerman (2003) found a
similar pattern (albeit not significant) in a study at a different
college. Gruber-Baldini, Schaie, and Willis (1995) also showed
that the verbal ability of married spouses grew more similar over
time, but only because the verbal ability of the initially least able
spouse increased over time. A possible alternative explanation of
these results is that it is easier to raise than to reduce the ability or
motivation of others.12

Reinterpretation of Existing Findings

Several field studies have found that individuals are most likely
to be influenced by attractive or powerful others whom they
interact with frequently (Cohn, Yee, & Brown, 1961; Festinger et
al., 1950; Lott & Lott, 1965; Newcomb, 1943; Turner, 1991). The

model of interdependent sampling offers a simple alternative ex-
planation for the influence of these and other moderating variables.
It also suggests a different explanation for why attitudes toward
others often are reciprocal and transitive (Holland & Leinhardt,
1970; D. A. Kenny & La Voie, 1982; Doreian et al., 1996).

Attraction and Power

Why are individuals more influenced by attractive individuals
and individuals they are dependent on? One possibility is that
individuals are more likely to publicly comply with the opinions of
such people. Alternatively, the opinions of such people may be
regarded as more informative. If individuals identify with people
they are attracted to, they may also be more likely to adopt their
attitudes. In contrast to these explanations, the model of interde-
pendent sampling suggests that individuals may be influenced by
attractive and powerful others because individuals are more likely
to join the activities suggested by such people.

Suppose you are attending a conference in a city you know well
and you want to dine with a colleague. If you are dependent on or
fond of this colleague, you may want to join him or her even if you
do not believe that the restaurant he or she wants to go to is good.
By attending the restaurant again, you get new information about
the restaurant, which could change your attitude. This might not
have happened if you were not dependent on him or her or if you
did not like him or her. In this case, you might not have joined him
or her unless you believed the restaurant was good.

As this example illustrates, the probability that A will sample
when B wants to may vary with how dependent A is on B or how

12 An asymmetry can occur whenever it is easier to influence others in
one direction. For example, it is probably easier to influence others to start
smoking than to stop, which explains that social influence effects are
stronger for initiation than for cessation (Ennett & Bauman, 1994).
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attracted A is to B. For example, in a study of a summer camp,
Lippitt, Polansky, and Rosen (1952) showed that individuals were
more likely to join the activities suggested by powerful and attrac-
tive individuals. Studies have also shown that individuals are more
likely to comply with the requests of people they like (for a review,
see Cialdini & Trost, 1998). To illustrate the implications of this,
suppose that A always samples when A wants to but only samples
with probability r when A does not want to but B wants to. Here
r can be seen as a measure of the power or attraction of B: A is
more likely to sample when B wants to when the value of r is high.
Simulations show that the higher the value of r, the higher the
correlation of the attitudes of A and B.

This prediction is consistent with empirical evidence showing
that individuals are more likely to change their attitudes in the
direction of the attitudes of powerful and attractive individuals. For
example, Cohn et al. (1961) showed that the food and activity
preferences of children at a summer camp changed in the direction
of the preferences of the individuals they nominated as best
friends. Similarly, Lott and Lott (1961) found a correlation of .57
between conformity to the norms of the group and a measure of
how attractive the individual found the group. Several other field
studies and experiments have also shown that individuals are more
likely to conform to the opinions of powerful and attractive indi-
viduals (for reviews, see Hogg, 1992; Lott & Lott, 1965; Turner,
1991; Walster & Abrahams, 1972).

More generally, the model of interdependent sampling suggests
that individual attributes such as power, expertise, and ingroup
membership may be a basis of influence partly because people
with such attributes can influence the sampling decisions of others.
If A believes that B is an expert, A may be more likely to join the
activities suggested by B. A may also be more likely to join the
activities suggested by B if B belongs to his or her ingroup than if
B belongs to his or her outgroup (Denrell, 2005). If so, the
experiences of A, and thus his or her attitude, will be more strongly
influenced by members of ingroups than by members of outgroups.

If influence of authorities or experts is, in part, due to their
influence over sampling, this suggests that their influence should
vary with their control over the sampling decisions of others. For
example, the influence of parents on the attitudes of their children
should decline when their influence on the sampling decisions of
children declines, which typically happens during adolescence.
This is consistent with evidence demonstrating that the influence
of parents on children, as measured by the proportion of variance
in personality and attitudes explained by a shared environment for
twins, declines as children age and is negligible during adulthood
(Harris, 1995; McCartney, Harris, & Bernieri, 1990). If influence
of individuals with power or high status is partly due to their
control over sampling, this also implies that they will have less
influence over attitudes in domains in which they do not control
sampling. According to the model, a manager is more likely to
influence work-related attitudes than other attitudes. The model
also implies that individuals with power and high status who lack
control over the sampling processes of others will have less influ-
ence over the attitudes of others.

Because the model of interdependent sampling relies on a dif-
ferent mechanism, it also implies that social influence may occur
even in situations in which existing theories are not applicable. If
B has control over sampling, it is not necessary that A identifies
with B, that A wants to comply with B, or that A regards the

opinions of B as informative. This suggests the possibility that
individuals without high status, power, or expertise can sometimes
influence the attitudes of others.

Consider, for example, the influence of children on the attitudes
of parents. Although much research has focused on the influence
of parents on the attitudes and values of their children, research has
shown that children also have an influence on the attitudes and
values of their parents (Glass, Bengtson, & Dunham, 1986). One
possible source of such influence is children’s control over sam-
pling. As illustrated in research on decisions within the family,
even young children can influence the choice of restaurants (La-
brecque & Ricard, 2001), TV viewing (Chaffee, McLeod, & Atkin,
1971), and purchasing decisions (Foxman, Tansuhaj, & Ekström,
1989). In such situations, children may have an indirect influence
over the attitudes of parents. Even if parents would rather go to
different restaurants or see different programs, they may often
defer to the wishes of their children. As a result, parents will
sample many activities that their children like. In doing so, it is
possible that parents discover that they like such movies or res-
taurants more than they previously thought. If so, the attitudes of
parents will become positively correlated with the attitudes of their
children. More generally, the model suggests that the attitude of
Individual B may influence the attitude of Individual A whenever
A has to follow the activities of B for whatever reason. An
anthropologist or an undercover cop, following a group of indi-
viduals, is exposed to the activities those individuals prefer and
might change his or her preferences in their direction.

Frequent Interactions

Several field studies have shown that individuals are most likely
to be influenced by others they interact with frequently. For
example, the political attitudes of individuals are most influenced
by those they frequently discuss politics with (C. B. Kenny, 1994),
and members of organizations are most influenced by those they
frequently communicate with and are friends with (Friedkin, 1984;
Ibarra & Andrews, 1993; Lazer, 2001; Meyer, 1994; Pollock et al.,
2000; Rice & Aydin, 1991). Twin studies have also shown that
twins who frequently interact are more similar in their personali-
ties (Kaprio, Koskenvuo, & Rose, 1990; Rose & Kaprio, 1988;
Rose, Koskenvuo, Kaprio, Sarna, & Langinvainio, 1988).

Existing theories suggest several reasons why individuals would
be most influenced by those they interact with frequently (Latané,
1981). Individuals may learn to rely on the opinions of those they
frequently talk with or may identify with them. Individuals may
also become more positive toward attitudes they are frequently
exposed to (Zajonc, 1968). The model of interdependent sampling
suggests a complementary explanation. In this model, A’s attitude
becomes correlated with B’s attitude only if B frequently influ-
ences the sampling decisions of A. This requires frequent social
interactions between A and B, during which B can expose A to
activities that B enjoys. The model thus implies that individuals
will be less influenced by others they seldom interact with.

The importance of frequent interactions in the model of inter-
dependent sampling also implies that members of a group that is
cohesive, in the sense that its members mainly interact with each
other, will have more similar attitudes. Individuals who frequently
interact with members of different groups, and whose sampling
decisions thus may be influenced by members of different groups,
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will develop attitudes that are only weakly correlated with any
group. To illustrate this, consider a group of four individuals, in
which Individuals 1 and 2 live in Building A, whereas Individuals
3 and 4 live in Building B. Suppose that the probability that an
individual will interact with another individual from the same
building is m. If m is close to 1, individuals are likely to interact
extensively with individuals from the same building. Simulations
show that the correlations of the attitudes of individuals within the
same building will be higher if m is large.13

This is consistent with the empirical findings of Festinger et al.
(1950, pp. 92–96) that cohesive courts had fewer individuals who
deviated from the most common attitude. Cohesion was measured
by the proportion of friends that belongs to the group or court
(Festinger et al., 1950, pp. 91–92). This measure captures the
extent of interaction and attraction within, as opposed to outside,
the group. The correlation between the cohesiveness of a court and
the number of deviates from the typical pattern of attitude and
activity was �.76 (Festinger et al., 1950, pp. 92–96; see Lott &
Lott, 1965, for a review of similar findings). Although this finding
was taken as evidence for the operation of group standards, it is
also consistent with a model of interdependent sampling. The
model is also consistent with the finding that individuals who
expressed deviant attitudes had their social lives concentrated
outside the dormitory (Festinger et al., 1950, p. 113) and were
more likely to be isolated, in the sense of receiving as well as
giving fewer sociometric nominations (Festinger et al., 1950, p.
105). Similarly, Newcomb’s (1943) study of changes in political
attitudes among female students who attended a liberal college
found that the women who did not change their political attitudes
to conform to the majority were less engaged in the activities of the
school, less popular in school, and more tied to their families.

Reciprocity in Attraction

Studies of attraction and sociometric choices in groups and
organizations have often found that attractions are reciprocal: If
Individual A is attracted to B, B is likely to be attracted to A
(Doreian et al., 1996; D. A. Kenny & La Voie, 1982; Priest &
Sawyer, 1967; Wasserman, 1980). These findings have usually
been explained with balance theory (Heider, 1958). In this view, it
is assumed that individuals have a psychological tendency to like
individuals who like them. The fact that B likes A will directly
increase A’s evaluation of B. Alternatively, reciprocity could be
explained by similarities in attitudes. If attractions depend on
similarity in attitudes (Byrne, 1971), A will tend to like B when
their attitudes are similar. In this case, B will also tend to like A,
because A has attitudes similar to B.

The model of interdependent sampling suggests a different
underlying mechanism. Suppose A forms an impression of B and
B forms an impression of A. In such situations, it is sometimes
plausible to assume that A and B are likely to meet if one of them
wants to. Even if B has a negative impression of A, B may meet
A if A has a positive impression of B. In some settings B may be
able to avoid this. In other settings, such as in teacher–student
interactions, this may be more difficult. If A likes B, A may stop
by B’s office and B may have to endure such interactions, at least
briefly, to avoid being impolite. The model of interdependent
sampling then implies that the impression of A of B and the
impression of B of A will be positively correlated—that is, the

model predicts reciprocated attractions. The reason for why this
occurs is related to the contact hypothesis: If B gets further contact
with A, B’s attitude to A may become more positive (Allport,
1954; Pettigrew, 1998; Pettigrew & Tropp, 2006). However, in the
model of interdependent sampling such an effect of contact is not
assumed but follows from the assumption that individuals avoid
interacting with those they have a negative attitude toward (cf.
Denrell, 2005). Moreover, contact, by itself, is not enough to
generate reciprocated attractions. The key mechanism in the model
is that the probability of contact depends on the attitudes of both
individuals.

Transitivity in Attraction

Another finding in studies of attraction is that friendship ties
tend to be transitive. If Individual A is attracted to B and B is
attracted to C, A also tends to be attracted to C (Doreian et al.,
1996; Hallinan, 1974; Holland & Leinhardt, 1970). Explanations
of such transitivity tend to emphasize balance theory (Heider,
1958), although similarities in attitudes, and their effect on attrac-
tion (Byrne, 1971), could provide an alternative explanation, if the
similarity relation is transitive. The model of interdependent sam-
pling suggests an alternative explanation. Suppose A and B are
friends. Consider their attitudes toward another individual, C. If
the probability that A will come into contact with C is an increas-
ing function of B’s attitude toward C, the attitudes of A and B will
become correlated. A is more likely to like C if B does so. Such an
explanation is consistent with findings from studies of shared
friends among couples. When a dating relationship becomes more
serious, individuals are more likely to have contacts with the
friends of their partners (Milardo, 1982), especially if the partners
move in together (Kalmijn, 2003). They are also more likely to like
the friends of their partners (Parks, Stan, & Eggert, 1983). In
particular, Kalmijn (2003) showed that the number of shared
friends increases significantly after a couple move in together.

The model also predicts an asymmetry in the development of
transitive friendship ties. According to the model, transitive ties
are mainly expected if A is attracted to B. In this case, A is likely
to become exposed to the friends of B. If A is not attracted to B,
A is not likely to interact with B, and the model predicts little or
no convergence toward balance. This is consistent with findings
from studies of transitive triples in Newcomb’s (1961) data. As
suggested by Newcomb (1968) and as demonstrated in the reanal-
ysis of Newcomb’s (1961) data by Doreian and Krackhardt (2001),
the number of balanced and imbalanced triples in which A liked B
changed in accordance with the predictions of balance theory, but
this was not true if A disliked B.

13 In each period, we pick a random individual. With probability m this
individual interacts with the other individual from the same building—and
otherwise with an individual from the other building. During the interac-
tion, the two individuals decide whether to sample and update their
attitudes if they do sample (the attitudes of the other individuals do not
change in this period). The probability of sampling and attitude formation
are assumed to follow the assumptions of the basic model. The correlation
is .97 between m and the correlation of the attitudes of the individuals
within the same building.
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Uncertainty

Finally, the model of interdependent sampling is also consistent
with the argument that social influence effects are more likely to
occur in situations in which individuals are uncertain about the
appropriate attitude or the correct judgment (Festinger, 1954;
Turner, 1991). Clearly, if there were no randomness in the model
and individuals knew the distribution and expected value of the
random variables they are learning about, sampling could not
influence beliefs, and interdependent sampling could not generate
a social influence effect. The model also implies that there is a
stronger social influence effect if the random variables that indi-
viduals are learning about are more variable. Specifically, the
correlation between the attitudes of two individuals is an increas-
ing function of the standard deviation of the random variable X that
they are learning about. If the standard deviation of X is 0.5, the
correlation after 50 periods will be only .16, whereas it will be .34
if the standard deviation is 1.

Discussion of the Assumptions of the Model

The model of interdependent sampling cannot explain all in-
stances of social influence. It relies on a number of assumptions
about how individuals form attitudes and learn from experience,
and the conclusions of the model apply only to situations in which
these assumptions hold. In this section, we discuss the assumptions
of the model and how they influence the results. We first examine
how the magnitude of the effect varies with the parameters of the
model. We then discuss alternative assumptions about attitude
formation and sampling.

The Effect of the Parameters of the Model

A large social influence effect, through interdependent sam-
pling, requires that a new experience can change a negative atti-
tude to a positive one and that an individual is likely to avoid the
attitude object if his or her attitude is negative. Specifically, a large
effect occurs only if the values of two parameters of the model (b
and S) are large. Here b regulates how much the attitude changes
in response to a new experience, and S regulates how sensitive
sampling is to the attitude of the individual. To illustrate the effect
of the two parameters, Figure 8 shows how the average correlation
between the attitudes of two individuals (after 50 periods) varies
with S for two values of b. If b � 0.5, the correlation is .34 when
S � 4, whereas it is .19 when S � 2.5. The correlation is lower if
b is closer to zero, that is, when a new experience does not change
an individual’s attitude much. For example, suppose b � 0.34,
which is the average estimated value from seven experiments on
belief and attitude formation reviewed in Denrell (2005). If S � 4,
the correlation is .26, whereas it is only .12 if S � 2.5. A
correlation of .12, however, is probably close to the contribution of
social influence to the correlation in attitudes between socially
proximate pairs. Field studies show that the correlation between
attitudes of socially proximate individuals is typically modest,
ranging from .2 to .5 (e.g., Caspi, Herbener, & Ozer, 1992;
Festinger et al., 1950; Jussim & Osgood, 1989; Kandel, 1978;
Rozin, Riklis, & Margolis, 2004). Because similar attitudes can
also be due to a shared environment or selection of similar others,
these correlations also overestimate the effect of social influence.

In the basic model, both parameters (b and S) are assumed to be
constant. But it is possible that they may change with experience. A
new experience may not change the attitude much if an individual has
sampled an object many times. This is the case, for example, if the
attitude is the average of all past experiences. More generally, the
value of b may decline with experience (Denrell, 2005; Hertwig,
Barron, Weber, & Erev, 2006; Hogarth & Einhorn, 1992). The value
of S may also change with experience (Erev & Barron, 2005;
Yechiam & Busemeyer, 2005). Individuals may initially be more
likely to sample an object, even if they have a negative attitude toward
it, to obtain further information about it. If they have sampled it many
times and still have a negative attitude, they may be more likely to
avoid it. These alternative assumptions will generally reduce the
magnitude of the effect. However, Appendix C illustrates that the
basic result holds even under these alternative assumptions and that
the magnitude of the effect can still be sizeable.

The Influence of Past Attitudes on New Experiences

The model assumes that an individual may change his or her
attitude from negative to positive by sampling again. It is possible,
however, that existing attitudes influence the perception, interpre-
tation, and memory of new experiences. Memories of past expe-
riences may cue the interpretation of new experiences (Kunda &
Thagard, 1996), or individuals may mainly attend to or search for
information consistent with past attitudes (Klayman & Ha, 1987).
The basic result still holds even if past attitudes influence new
experiences in these ways. If past attitudes strongly influence new
experiences, however, the magnitude of the effect will be smaller.
The effect of such an influence of past attitudes on new experi-
ences is similar to the effect of a low value of b: It makes the
current attitude more inert and less influenced by new observa-
tions, which reduces the magnitude of the effect. This is not
surprising: When attitudes are inert and individuals interpret new
observations as consistent with past attitudes, social influence
effects should be small.

Correlation in Experiences

The basic model assumed that the experiences of the two indi-
viduals were independent. We made this assumption to show that
the individuals’ attitudes would nevertheless become correlated, if
their sampling processes were interdependent. In many situations,
such as when two individuals go to a theater or a restaurant
together, it is more realistic to assume that the experiences of
individuals are correlated. This does not change the basic results.
Of course, if their experiences are correlated, their attitudes will
also become correlated, even if their sampling processes are inde-
pendent. But a social influence effect, as defined above, occurs
only if their sampling processes are interdependent.

To explain this, suppose that only Assumptions a–c of the basic
model hold whereas the sampling processes of A and B are
independent. If A and B have similar experiences, their attitudes
will become positively correlated, but B’s attitude does not influ-
ence A’s attitude. Rather, A’s attitude reflects only his or her own
experiences, which are similar to B’s. Thus, if B’s attitude is set to
�1, say, this will not change A’s attitude. B’s attitude only
influences A’s attitude if their sampling processes are also inter-
dependent. In this case, the correlation between the attitudes of A
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and B is also higher than the correlation between their experiences.
The correlation between the attitudes of the individuals can even
be positive when the correlation between their experiences is
negative. This is illustrated in Figure 9, which shows the devel-
opment of the correlation between the attitudes of A and B for
various values of the correlation between the experiences of A and
B. The correlation between the attitudes in Period 50 is always
higher than the correlation between the experiences. Moreover, if
the correlation between the experiences is �.2, the correlation
between the attitudes will nevertheless be .1 after 50 periods.

Individual Desires to Sample

The model assumes that an individual is more willing to sample
objects or events he or she has a positive attitude toward. What
happens if individuals were instead more likely to sample activities
they have a negative attitude toward? This may happen when
negative traits are rewarding for the individual forming the attitude
(Peeters, 1983; Wentura, Rothermund, & Bak, 2000). For exam-
ple, a journalist who uncovers negative information about a poli-
tician may want to look for more information and may want to
meet the politician. As emphasized by Peeters (1983), a trait can be
positive or negative for the individual forming an impression or
can be positive or negative for the individual or object possessing
the trait. The model presented here has focused on positivity and
negativity in the first sense, when it is natural that negative
attitudes lead to avoidance.

We can nevertheless extend the model to situations in which
negative attitudes could lead to approach behavior. In fact, the
basic result (Theorem 1) holds even if we instead assume that
individuals are more willing to sample objects or events they have
a negative attitude toward, that is, if P(x̂A,t) is a decreasing function
of x̂A,t.

14 However, the basic result does not hold if the probability
that an individual is exposed to an object or event is independent
of his or her attitude. The attitude of others will not influence,
through interdependent sampling, an individual who samples or

receives information about objects irrespectively of what he or she
thinks about them. The reason is that, in this case, additional
sampling of the attitude object will not systematically change the
attitude of the individual.

Several factors, in addition to the rewards associated with the
attitude object, influence the desire to sample. Individuals may be
motivated to develop an accurate impression. If so, they may
sample objects whose attributes they are less certain of, and
sampling decisions may be unrelated to the valence of the attitude.
Unless individuals care only about accuracy, and never avoid
unrewarding objects, this does not change the basic result, but it
will reduce the magnitude of the correlation (see Appendix C).
Moreover, the valence of the attitude could still influence sampling
behavior, even if individuals were mainly motivated to develop an
accurate impression. If individuals believe that negative traits are
more diagnostic (Reeder & Brewer, 1979; Skowronski & Carlston,
1989), they may be more likely to sample objects they have a
positive attitude toward (see Ybarra, 2002, for a review). If posi-
tive traits are instead perceived to be more diagnostic (such as in
the competence domain, Skowronski & Carlston, 1989; Woj-
ciszke, Brycz, & Borkenau, 1993), individuals may be more likely
to sample objects they have a negative attitude toward. We do not
wish to suggest, however, that the valence of the attitude always
influences sampling behavior or that the attitude is the most
important determinant of sampling behavior. There are many other
determinants of sampling decisions (Fiedler & Juslin, 2006), in-
cluding novelty, curiosity (Loewenstein, 1994), salience (Nisbett
& Ross, 1980), and availability (Denrell, 2003; Tversky & Kah-
neman, 1973). These all compete for attention with the positivity
bias and will moderate the effects discussed here.

14 Specifically, Theorem 1 holds if
dP(x̂A,t)

dx̂A,t
�

dP(x̂B,t)

dx̂B,t
� 0 and

Q(x̂A,t,x̂B,t) equals P(x̂A,t) � P(x̂B,t) � P(x̂A,t)P(x̂B,t), wP(x̂A,t) � (1 � w)P(x̂B,t),
or k{P(x̂A,t)[1 � P(x̂B,t)]�[1 � P(x̂A,t)]P(x̂B,t)}�P(x̂A,t)P(x̂B,t).

Figure 8. Effect of S and b on the average correlation between the attitudes of A and B at the end of Period
50 (each point is based on 100,000 simulation runs of the basic model).
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Joint Sampling Rule

Theorem 1 shows that interdependent sampling generates a
social influence effect for several different joint sampling rules.
These sampling rules all assume that an individual sometimes
samples when he or she does not want to, if the other individual
wants to. This condition is not only sufficient but also necessary.
To understand why, consider what would happen if this condition
were not met, that is, if the individuals sampled only when both of
them wanted to. In this case, the model does not predict a social
influence effect. The attitudes of the two individuals would not
become correlated but would remain independent, as formalized in
the following theorem:

Theorem 2: Suppose Assumptions 1, 2, and 3 of Theorem 1
hold. If A and B sample only when both of them want to, that
is, Q(x̂A,t , x̂B,t) � P(x̂A,t)P(x̂B,t), then, as t3 	, the attitudes of
the two individuals are independent random variables with
zero correlation (proof in Appendix B).

Theorem 2 implies that a social influence effect emerges
through interdependent sampling only if an individual is some-
times willing to compromise and attend an event or expose himself
or herself to an object he or she has a negative attitude toward, if
the other individual wants to. This provides an important scope
condition for the model: The model cannot explain social influence
effects in situations in which two individuals sample only if both
of them want to. Although this is an important limitation, there are
probably few situations in which individuals follow only this
sampling rule. In many social interactions, one would expect a

mixture of several different sampling rules. In some cases, two
individuals may sample only if both of them want to. In other
cases, both will sample if one of them wants to. If we observe a
mix of these two rules, we should still expect a positive correla-
tion.

The assumption that an individual may sample even if he or she
does not want to, if the other wants to, also has implications for the
type of social interaction the model applies to. Suppose Individual
A samples an event many times, only because Individual B wants
to attend. If all these experiences are negative for A and attending
this event is the only social bond between A and B, it is possible
that A and B will stop interacting. Moreover, unless A and B
engage in other mutually enjoyable activities, it is unlikely that A
will continue to compromise and attend the event. This example
illustrates that the model is most directly applicable to an ongoing
social interaction between two individuals, A and B, who have
some mutual interests. Most of the time they may engage in
activities they both enjoy. But sometimes A may agree to attend an
activity A does not particularly enjoy, if B wants to attend.

In most illustrations of the model, we have assumed that the two
individuals both participate in the decision about sampling. The
model also applies to situations in which the decision about joint
sampling is made by one of the individuals or by a third party. A
partner in a couple may delegate the choice of activities to his or
her partner. A parent may decide the activities of his or her two
children and may take into account the preferences of both when
making the decision. Finally, although we have assumed that the
two individuals sample the same activity, the model also applies to
situations in which two individuals sample distinct activities, if

Figure 9. Development over time of the correlation between the attitudes of individuals A and B for different
values of the correlation between their experiences (�.2, 0, and �.2), based on 10,000 simulation runs of the
basic model, with S � 4 and b � 0.5.
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their sampling processes are interdependent. To illustrate this,
consider a couple. Every Wednesday night, one of the partners
either attends a basketball game or stays at home, and the other
partner either attends a jazz club or stays at home. Neither partner
wants to stay home alone on Wednesday nights. If one of them
goes out, so will the other. This implies that their sampling
processes are interdependent, and their attitudes, about different
activities, will become positively correlated.

Sampling From Memory or Reevaluation of Existing
Information

We have assumed that individuals sample activities or objects
and that individuals change their attitudes on the basis of experi-
ences with these activities and objects. Social influence through
interdependent sampling, however, can also occur in other settings,
when the sampled information is generated from memory in the
course of a discussion. Consider two individuals who discuss the
merits of decision alternatives by putting forward arguments in
favor of those alternatives. Studies have shown that information
exchanged in the course of such group discussion affects prefer-
ences for decision alternatives (Burnstein & Vinokur, 1975, 1977;
Mojzisch & Schulz-Hardt, 2006; Stasser & Titus, 1985, 1987).
Suppose that whenever an individual brings an argument into the
discussion, both individuals independently evaluate the argument
and update their attitudes about the decision alternatives accord-
ingly. If individuals are more likely to put forward arguments in
favor of the alternative they prefer (Dennis, 1996; Stasser & Titus,
1985, 1987), an argument is more likely to be brought up if any of
them favors it, and a positive correlation will emerge between their
attitudes, even if individuals evaluate arguments independently.

Conclusion

“What happens to the mental life of the individual when he
enters into association with others?” (Allport, 1968, p. 1). This
is arguably one of the central questions in social psychology
(Higgins, 2000). One way to approach this question is to
examine how associations with others can change how individ-
uals interpret the world around them. Much research on social
influence has taken this approach. Here, we have focused in-
stead on how the experiences, activities, and objects an indi-
vidual is exposed to may change if he or she enters into
association with others. The basic premise is that learning about
the world is often a social activity and takes place through
social interactions with others (Higgins, 2000, p. 6). As a result,
the preferences of others influence decisions about sampling
activities and objects. The model of interdependent sampling
illustrates that such influence on sampling behavior is sufficient
to generate a social influence effect. Even if the attitudes of
others do not influence how an individual interprets a given
experience, a social influence effect can occur if the process of
sampling experiences is influenced by the attitudes of others.

The model provides another illustration of how sampling, rather
than cognitive or motivational biases, could explain systematic
biases in judgment (Denrell, 2005; Fiedler, 1996, 2000; Fiedler &
Juslin, 2006). As illustrated by Denrell (2005), Fiedler (2000), and
Fiedler and Walther (2004), ordinary learning processes may in-
teract with the sampling environment to generate systematic biases

in impression formation. These models suggest that an analysis of
the determinants of sampling may be as important for an under-
standing of impression and attitude formation as an analysis of
internal cognitive and perceptual processes (Fiedler & Juslin,
2006). Most work in this tradition has focused on how availability,
proximity, and frequency can generate a sampling bias (e.g.,
Denrell, 2003; Fiedler, 2000; Tversky & Kahneman, 1973). What
we hope to convey in this article is that social interactions provide
another source of sampling biases. Here we have focused on how
the attitudes of others influence the behavior of individuals. It
would be interesting to explore several other ways in which the
activities and mental states of others influence the sampling be-
havior of an individual. The sampling processes of individuals can
be competing, when they sample from the same pool of objects, as
well as complementary. To examine this experimentally, one must
go beyond traditional designs in which participants mainly react to
information provided to them and allow participants to choose and
influence their own and others’ social situations (Snyder & Ickes,
1985, p. 915). In doing so, it would be possible to study in more
detail how the fact that cognition occurs in a social setting influ-
ences beliefs and attitudes.
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Appendix A

Derivation of the Asymptotic Density

Let ZA be the random variable that A’s attitude, X̂A,t, would
converge to as t3 	, if instead of sequential sampling we as-
sumed that the individual sampled the event in each period. Denote
the joint asymptotic density of ZA and ZB by g(zA,zB). In addition,
let YA and YB be the random variables that the attitudes, X̂A,t and
X̂B,t, converge to as t3 	. To derive the asymptotic joint density
of YA and YB, note that the process can be viewed as a semi-
Markov process (cf. Denrell, 2005). The (continuous) state space
is the set of estimates, (x̂A,t,x̂B,t) � R2. Because transitions between
these states depend only on the existing state, transitions are
Markovian and durations between transitions follow a geometric
probability distribution with mean w(zA,zB) � 1/P(both sample).

Using the theory of semi-Markov processes (e.g., Karlin &
Taylor, 1975), we can show that the asymptotic density of the
proportion of time that the process spends in state (yA,yB) is

h(yA,yB) �
w(yA,yB)g(yA,yB)

�
�	

	 �
�	

	

w(yA,yB)g(yA,yB)dyAdyB

, (A1)

where g(zA,zB) is the asymptotic joint density of the underlying
Markov process. Moreover,

w(yA,yB) � 1/� 1

1 � e�SyA
�

1

1 � e�SyB

�
1

1 � e�SyA

1

1 � e�SyB� , (A2)

which can be simplified to

w(yA,yB) � 1 �
e�SyAe�SyB

1 � e�SyA � e�SyB
. (A3)

If XA,t is a normally distributed variable with a mean of zero and
a variance of �2, ZA is normally distributed with a mean of zero
and a variance of v � b�2/(2 � b). Because ZA and ZB are
independent, we get

g(zA,zB) �
1

2v
e�zA

2 / 2ve�zB
2 / 2v. (A4)

The density h(yA,yB) is thus

h(yA,yB)

�

�1 �
e�SyA�SyB

1 � e�SyA � e�SyB� 1

2v
e�yA

2 / 2ve�yB
2 / 2v

���1 �
e�SyA�SyB

1 � e�SyA � e�SyB� 1

2v
e�yA

2 / 2ve�yB
2 / 2vdyAdyB

. (A5)

Appendix B

General Model

The general model makes the following four assumptions:

1. Experiences. The experiences of the two individuals, XA,t

and XB,t, are independent random variables with arbitrary
(continuous) densities, fA(xA,t) and fB(xB,t).

2. Attitude formation. The attitude in period t � 1, x̂A,t�1, is
a weighted combination of the N most recent experi-

ences, x̂A,t�1 � b1XA,1 � b2XA,2 � . . . � bNXA,N, where
XA,1 is the most recent experience, N � 	, bi � �0,1),

and �
i�1

N

bi � 1.

3. Individual desires to sample. The probability that A

(Appendixes continue)
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wants to sample is P(x̂A,t) � 0, where P(�) is a continuous
function and dP(x̂A,t)/dx̂A,t � 0.

4. Final decision about sampling in period t. Let Q(x̂A,t , x̂B,t)
denote the probability that A and B will sample in period
t � 1. It is assumed that Q(x̂A,t , x̂B,t) � 0 for all x̂A,t and
x̂B,t. It is also assumed that

Q(x̂A,t , x̂*B,t)

Q(x̂A,t , x̂B,t)
�

Q(x̂*A,t , x̂*B,t)

Q(x̂*A,t , x̂B,t)
, (B1)

whenever x̂*A,t � x̂A,t and x̂*B,t � x̂B,t. This can also be written as

Q(x̂A,t , x̂*B,t) � Q(x̂A,t , x̂B,t)

Q(x̂A,t , x̂B,t)
�

Q(x̂*A,t , x̂*B,t) � Q(x̂*A,t , x̂B,t)

Q(x̂*A,t , x̂B,t)
. (B2)

That is, the relative increase in the probability of sampling, from
the case in which both attitudes are low to the case in which the
attitude of B is high, is larger than the relative increase in the
probability of sampling from the case in which the attitude of A is
high and the attitude of B is low to the case in which the attitude
of B is also high.

If Q(�) is twice continuously differentiable, Equation B1 is
equivalent to

�2

�x̂A,t �x̂B,t
ln[Q(x̂A,t , x̂B,t)]

�

�2Q(x̂A,t , x̂B,t)

�x̂A,t�x̂B,t
Q(x̂A,t , x̂B,t) �

�Q(x̂A,t , x̂B,t)

�x̂A,t

�Q(x̂A,t , x̂B,t)

�x̂B,t

Q(x̂A,t , x̂B,t)
2 � 0

(B3)

(e.g., Karlin & Rubin, 1956, p. 639).
This assumption includes the case in which both individuals

sample if one of them wants to. In this case, the probability
of sampling is Q(x̂A,t, x̂B,t) � P(x̂A,t) � P(x̂B,t) � P(x̂A,t)P(x̂B,t), and

dP(x̂A,t)

dx̂A,t
�

dP(x̂B,t)

dx̂B,t

 0 and

�2Q(x̂A,t, x̂B,t)

�x̂B,t�x̂A,t
� �

dP(x̂A,t)

dx̂A,t

dP(x̂B,t)

dx̂B,t
� 0.

As a result,
�2

�x̂B,t�x̂A,t
ln�Q(x̂A,t , x̂B,t)] � 0. Suppose that they both

sample with a probability of 1 if both of them want to but only
sample with a probability of k � (0,1] if only one of them wants to.
The probability that they sample is then

Q(x̂A,t , x̂B,t) � k{P(x̂A,t)[1 � P(x̂B,t)]�[1 � P(x̂A,t)]P(x̂B,t)}

�P(x̂A,t)P(x̂B,t). (B4)

In this case,

�2Q(x̂A,t , x̂B,t)

�x̂B,t�x̂A,t
Q(x̂A,t , x̂B,t) �

�Q(x̂A,t , x̂B,t)

�x̂B,t

�Q(x̂A,t , x̂B,t)

�x̂A,t

� � k2
dP(x̂A,t)

dx̂A,t

dP(x̂B,t)

dx̂B,t
� 0. (B5)

The assumption regarding the function Q(�) also includes the case
in which Q(x̂A,t , x̂B,t) � wP(x̂A,t) � (1 � w)P(x̂B,t). In this case,

�Q(x̂A,t , x̂B,t)

�x̂A,t

�Q(x̂A,t , x̂B,t)

�x̂B,t
� 0 and

�2Q(x̂A,t , x̂B,t)

�x̂B,t�x̂A,t
� 0, which implies

�2

�x̂B,t�x̂A,t
ln�Q(x̂A,t , x̂B,t)] � 0. Finally, this assumption includes the

case in which u � wx̂A,t � (1 � w)x̂B,t, and Q(x̂A,t , x̂B,t) � R(u),
where R(�) is the logistic function (1/�1 � Exp( � Su)]), or
R(�) is the cumulative normal distribution function. For

both these cases, d2ln[R(u)]/du2 � 0, which implies
�2

�x̂B,t�x̂A,t

ln�Q(x̂A,t , x̂B,t)] � 0.

Asymptotic Joint Density

Let ZA be the random variable that A’s attitude, X̂A,t, would
converge to as t3 	, if instead of sequential sampling we as-
sumed that the individuals sampled in each period. Let gA(zA) be
the density of ZA. Because under the assumption of constant
sampling the individuals’ attitudes would be independent, their
joint density can be written as gA(zA)gB(zB). Let YA be the random
variable that the attitude X̂A,t converges to as t3 	, under the
assumption of sequential sampling. Following the same steps as in
Appendix A, the asymptotic joint density of the attitudes can be
written as

h(yA,yB) �

1

Q(yA,yB)
gA(yA)gB(yB)

�� 1

Q(yA,yB)
gA(yA)gB(yB)dyAdyB

. (B6)

Theorem 1: Let YA and YB denote the attitudes of A and B
as t3 	. Then, under Assumptions 1–4, we have
Corr(YA,YB) � 0.

Proof. Two random variables with joint density h(yA,yB) have a
positive covariance if the following condition holds

h(y*A,y*B)h(yA,yB) � h(y*A,yB)h(yA,y*B), (B7)

whenever y*A � yA and y*B � yB (e.g., Tong, 1980, Theorem 5.1.1,
p. 80). Thus Corr(YA,YB) � 0 whenever

gA(y*A)gB(y*B)

Q(y*A,y*B)

gA(yA)gB(yB)

Q(yA,yB)
�

gA(y*A)gB(yB)

Q(y*A,yB)

gA(yA)gB(y*B)

Q(yA,y*B)
, (B8)

or

Q(yA,y*B)

Q(yA,yB)



Q(y*A,y*B)

Q(y*A,yB)
. (B9)

QED.

Theorem 2: Suppose Assumptions 1, 2, and 3 of Theorem 1
hold. If A and B sample only when both of them want to, that
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is, Q(x̂A,t , x̂B,t)�P(x̂A,t)P(x̂B,t), then, as t3 	, the attitudes of
the two individuals are independent random variables with
zero correlation.

Proof. In this case, the asymptotic joint density is

h(yA,yB) �

1

P(yA)P(yB)
gA(yA)gB(yB)

�� 1

P(yA)P(yB)
gA(yA)gB(yB)dyAdyB

, (B10)

which is equivalent to

h(yA,yB) �

1

P(yA)
gA(yA)

� 1

P(yA)
gA(yA)dyA

1

P(yB)
gB(yB)

� 1

P(yB)
gB(yB)dyB

, (B11)

that is, it can be written as the product of two densities. As a result,
YA is independent of YB. QED.

Appendix C

Alternative Model

The alternative model makes the following four assumptions.

1. Experiences. The experiences of A, XA,t , t � 1, . . . , are
independent normally distributed random variables with
a mean of mA and a standard deviation of 1. Similarly, the
experiences of B, XB,t , t � 1, . . . , are independent nor-
mally distributed random variables with a mean of mB

and a standard deviation of 1. Finally, mA and mB are
independent and each is drawn from a normal distribution
with a mean of zero and a standard deviation of �.

2. Attitude formation. The attitude of Individual A is the
average of all his or her experiences so far.

3. Individual desires to sample. Individual A wants to at-
tend the event only if his or her attitude is sufficiently
positive. Formally, Individual A wants to attend when-
ever his or her attitude is above some threshold, ct,A.
Initially the threshold is assumed to be low because A
will not avoid the event after just one or two negative
experiences. If A’s attitude is still negative after several
observations, A will avoid the event. To model such a
change in the threshold, we assume that ct,A � � �/n,
where n is the number of observations made so far. This
implies that A will only avoid the event after the first
period if A’s first experience is below ��. If A’s attitude
is based on numerous experiences, A will avoid the event
whenever A’s attitude is negative.

4. Joint decision about sampling in period t. Both attend the
event if one of them wants to.

This model also generates a positive correlation between the
attitudes of A and B. For example, suppose that � � 0.5 and � �
1.5. This implies that the average experiences (mA and mB) tend to
lie between 0.5 and �0.5. Moreover, the vast majority of all pairs
continue to sample after the first observation. Only those individ-
uals with an initial observation below �1.5 want to avoid sam-
pling, which is a rare event (its probability is 9%). Nevertheless,
the average correlation between the attitudes of A and B after
Period 50 is .30 (on the basis of 100,000 simulations). The corre-
lation would be higher if the value of � were lower, because
avoidance is more likely then (the correlation is .40 if � � 0.5).
The correlation would be lower if �, the standard deviation in mA,
was larger, because this implies that the differences in their expe-
riences are larger (the correlation is .14 if � � 1).

The reason for the positive correlation is the same as in the basic
model: Whenever the attitude of B is positive, it is more likely that A
will take another sample and change a negative attitude into a positive
one. In contrast to the basic model, the attitudes of A and B eventually
become stable in this model. The two individuals either stop sampling
forever, which implies that their attitudes remain negative, or their
attitudes converge to the average experiences (mA and mB). This
alternative model shows that the assumption that individuals avoid
sampling as soon as their attitudes are negative is not necessary for a
substantial social influence effect to emerge (as was the case in the
above model, where S needed to be large). What is required is that
sampling eventually becomes unlikely if the attitude is negative (i.e.,
ct,A3 0, as t3 	). The model also shows that a sizeable correlation
can emerge even if the average experiences of the two individuals (mA

and mB) differ.

(Appendixes continue)
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Appendix D

Empirical Implications

The expected value of x̂A,t�1 given x̂A,t and x̂B,t is

E(x̂A,t�1�x̂A,t , x̂B,t) � Q(x̂A,t , x̂B,t)[bE(X) � (1 � b)x̂A,t]

�[1 � Q(x̂A,t , x̂B,t)]x̂A,t , (D1)

which implies
E(x̂A,t�1�x̂A,t , x̂B,t) � x̂A,t � bQ(x̂A,t , x̂B,t)[E(X) � x̂A,t]. (D2)

As a result, if Q(x̂A,t , x̂B,t) is a strictly increasing function of both
arguments and x̂*A,t � x̂A,t and x̂*B,t � x̂B,t,

�E(x̂A,t�1�x̂A,t , x̂*B,t) � E(x̂A,t�1�x̂A,t , x̂B,t)�

� b�E(X) � x̂A,t� [Q(x̂A,t , x̂*B,t) � Q(x̂A,t , x̂B,t)]. (D3)

Similarly,

�E(x̂A,t�1�x̂*A,t , x̂*B,t) � E(x̂A,t�1�x̂*A,t , x̂B,t)�

� b�E(X)�x̂*A,t��Q(x̂A,t , x̂*B,t) � Q(x̂*A,t , x̂B,t)]. (D4)

This implies that the inequality

�E(x̂A,t�1�x̂A,t , x̂*B,t) � E(x̂A,t�1�x̂A,t , x̂B,t)�

� �E(x̂A,t�1�x̂*A,t , x̂*B,t) � E(x̂A,t�1�x̂A,t , x̂*B,t)� (D5)

holds whenever �E(X) � x̂A,t� � �E(X) � x̂*A,t� and

Q(x̂A,t , x̂*B,t) � Q(x̂A,t , x̂B,t) � Q(x̂*A,t , x̂*B,t) � Q(x̂*A,t , x̂B,t). (D6)

When Q(�) is twice continuously differentiable, this latter inequal-
ity is equivalent to �2Q(x̂A,t , x̂B,t)/�x̂A,t�x̂B,t � 0, which holds for the
basic model.

More generally, because E(x̂A,t�1 � x̂A,t�x̂A,t , x̂B,t) � bQ(x̂A,t , x̂B,t)
[E(X) � x̂A,t], it follows that the inequality

E(x̂A,t�1 � x̂A,t�x̂A,t , x̂*B,t)

E(x̂A,t�1 � x̂A,t�x̂A,t , x̂B,t)
�

E(x̂A,t�1 � x̂*A,t�x̂*A,t , x̂*B,t)

E(x̂A,t�1 � x̂*A,t�x̂*A,t , x̂B,t)
(D7)

holds whenever Equation B1 holds.
Finally,

ln�E(�x̂A,t�1 � x̂A,t� �x̂A,t , x̂B,t)]�ln(b) � lnQ(x̂A,t , x̂B,t)

� ln�E(X) � x̂A,t�, (D8)

and
�2ln�E(�x̂A,t�1 � x̂A,t� �x̂A,t , x̂B,t)]/�x̂B,t�x̂A,t � �2lnQ(x̂A,t , x̂B,t)/�x̂B,t�x̂A,t,
which is negative whenever Equation B1 holds. Empirically, this
implies that �AB should be negative and significant if the follow-
ing regression is estimated by OLS:

ln�x̂A,50 � x̂A,49� � � � �Ax̂A,49 � �Bx̂B,49 � �ABx̂A,49x̂B,49. (D9)
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