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The Attitude-Behavior Linkage in Behavioral Cascades

NORAH €. FRIEDKIN

University of California, Santa Barbara

The assumption that individual behavior has an antecedent evaluative foundation is an
important component of theories in sociology, psychology, political science, and economics.
In its simplest form, the antecedent evaluation is a positive or negative attitude toward an
object that may affect an individual’s object-related behavior. This attitude may be influ-
enced by the attitudes of other persons. The occurrence of such endogenous interpersonal
influences, in which persons’ attitudes are affected by other persons’ attitudes, is among
the basic postulates of social psychology. The present article advances work on the atti-
tude-behavior linkage in behavioral cascades by jointly considering two theories: the theory
of reasoned-planned action, which emphasizes the deliberative foundations of individuals’
object-related behaviors, and social influence network theory, which emphasizes the group
dynamics involved in the formation of individuals’ attitudes.

Keywords: attitude-behavior linkage, behavioral cascades, social diffusion, influence

networks

He had in him all the attitudes of others,
calling for a certain response; that was the
“me” of that situation, and his response is
the “I.”

George Herbert Mead, 1934

INTRODUCTION

Explanations of behavioral cascades invol-
ved in collective action and social diffusion
within large-scale groups have focused on
a social psychological mechanism in which the
probability ofa group member adopting a behav-
ior is affected by the adoption-behavior of other
members of the group (Centola and Macy 2007;
Granovetter 1978; Valente 1995; Watts and
Dodds 2007). When individuals’ attitudes are
included in the explanation of a behavioral cas-
cade, they are attitudes with direct effects on in-
dividuals’ behaviors, i.e., an attitude-behavior
linkage is specified. Unless strict mimicry of
behavior is assumed, the behaviors of others
that are posited to affect the behavior of a focal
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individual may also be fundamentally based on
attitudinal influences. The effect of significant
others’ behaviors may be based on individuals’
perceptions of the attitudes of significant others
about the behavior that the significant others
have or have not adopted.

In the absence of information about the atti-
tude of another person, a focal individual may
impute a commensurate positive or negative
attitude to a significant other who has adopted
or not adopted a behavior and be influenced by
the choice of that other person based on that
imputation. For example, when Warren Buffett
adds a stock to his portfolio of equity positions,
others adopt his behavior based on the reason-
able assumption that Buffett has a positive
evaluation of the firm’s prospects. However,
given information about the attitude of another
person, the behavior of that other person may
not be salient in the focal individual’s choice.
This may occur in two ways. First, a focal indi-
vidual for whom the behavior is a voluntary
choice is unlikely to be influenced by the
behavior of significant others who negatively
evaluate the behavior based on their experi-
ence with it, or who have been compelled to
adopt it contrary to their attitudes; in such
a case, the focal individual’s attitude about
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the behavior is likely to be influenced by the
negative attitudes of these significant others
and, because the focal individual has a choice,
the individual is unlikely to adopt the behavior.
Second, a focal individual for whom the behav-
ior is a voluntary choice is unlikely to be influ-
enced by the behavior of significant others who
positively evaluate the behavior but who have
not had the opportunity or do not have the
means to adopt it; in such a case, the focal indi-
vidual’s attitude about the behavior is likely to
be influenced by the positive attitudes of these
significant others and, because the individual
has a choice, the individual is likely to adopt
it. In short, a credible approach to the explana-
tion of behavioral cascades may be based on an
attitude-behavior linkage in which individuals’
behaviors are directly affected by their atti-
tudes that have been influenced by the attitudes
of significant others. In this article, I develop
an approach to behavioral cascades that is
based strictly on individuals’ attitudes.

The present article advances work on the
attitude-behavior linkage in behavioral cas-
cades via a joint consideration of two theories:
the approach to the attitude-behavior linkage
advanced by the theory of reasoned-planned
action (Ajzen 1988; Ajzen and Fishbein
1980; Fishbein 1967; Fishbein and Ajzen
1974, 1975), and the approach to interpersonal
influences on attitudes advanced by social
influence network theory (Friedkin 1998,
1999; Friedkin and Cook 1990; Friedkin and
Johnsen 1990, 1999, 2003). In tandem, the the-
ories provide an explanation of the voluntary
behaviors of individuals, the adoptions of
courses of action by small groups, and the
behavioral cascades of large-scale groups.
The explanation of these phenomena is based
on a discrete time social process of attitude
change in which, at each point in time during
the process, individuals’ attitudes about an
object are influenced by the attitudes of others
about the object and manifested in their object-
related behaviors.

Voiced and written words, and other sym-
bolic gestures, are deeds with which an indi-
vidual may express a detailed evaluative
position on an issue, or a broad evaluative ori-
entation toward an object. If the display of an
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attitude is defined as a form of behavior, then
the attitude-behavior linkage involved in such
display is problematic only in situations that
foster a decoupling of persons’ private and
public attitudes. Displayed attitudes, opinions,
judgments, and preferences are behaviors that
allow various forms of symbolic interaction
among persons, including interpersonal influ-
ences in which individuals’ attitudes affect or
are affected by other persons’ attitudes. In the
interpersonal settings in which displayed atti-
tudes ubiquitously arise, the display of an atti-
tude typically occurs jointly with displays of
other persons’ attitudes, and may trigger the
latter. The extent to which explanations of indi-
viduals’ responses attend to the endogenous
interpersonal influences that are based on
such displays is a classic touchstone in social
psychology (Blumer 1969; Mead 1934). New-
comb writes (1951:34):

Any observable behavior is not only
a response (on the part of a subject) which
is to be treated as a dependent variable; it
is also a stimulus to be perceived by others
with whom the subject interacts, and thus to
be treated as an independent variable.

In the symbolic interaction tradition and in
social network theory, an attention to endoge-
nous interpersonal influences is not restricted
to explanations of the individuals’ independent
responses, but more broadly encompasses the
implications of such influences unfolding in
a group of individuals, influences to which
each member is subject. The implications of
group dynamics include flows of interpersonal
influence among group members and the for-
mation of interpersonal agreements, including
group consensus, on the definition of situa-
tions, positions on issues, and orientations
toward objects of interest to group members.
As a matter of convenience, I employ the
term attitude to refer to various forms of
object evaluation (an opinion, judgment, or
preference), and I employ the expression atti-
tude-behavior linkage to refer to the mapping
70— 39 of an individual’s time ¢ attitude
3" onto the individual’s time ¢ object-related
behavior 7 (dot y). In turn, I draw on social
influence network theory and treat the attitude
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y? that is involved in this linkage as
a dynamic social construction of individual i
based on i’s accord of interpersonal influence
to others, i.e., an accord of particular weights
to self and others’ attitudes. Social influence
network theory, extended to the account of
individual behavior, is an approach in which
an individual’s object-related behavior is
linked to an attitude that is an individual’s
dynamic cognitive integration of self and
others’ attitudes,

- 1
= (1) o i
j=1

(1)
OF

t=1,2,..., where w;;"” is a nonnegative relative
accorded weight, i.e., 0 < wi,-(') <1 forall i and

A eyt

J, and Z;’ wg) =1 forall i. In this social process,
an individual’s self-weight w,»,»(’) governs the
contribution of others’ attitudes to the individu-
al’s attitude, and the individual’s accorded
weight to a particular other w,-j-(') (i # ) governs
the contribution of the attitude of that other per-
son j to the individual’s attitude.

The above formalization draws on the
large body of empirical work on the atti-
tude-behavior linkage that has developed
from the theory of reasoned-planned action
to extend the scope of application of social
influence network theory. Previous empirical
assessments of social influence network the-
ory have focused on small group dynamics.
The theory has not been applied to investiga-
tions of individual-level behaviors (i.e., sam-
ples of individuals who have been drawn
from different groups) or to investigations
of behavioral cascades within large-scale
groups. The application of the theory to
such individual and collective phenomena is
straightforward when the attitudes being
formed by the mechanism described by social
influence theory are linked with individuals’
behaviors in manner that is consistent with
the social psychological literature on the atti-
tude-behavior linkage. This literature presents
important conclusions about the conditions
under which a strong attitude-behavior link-
age arises.

SOdIAL PSYCHOLOGY QUARTERLY

THE ATTITUDE-BEHAVIOR UNKAGE

In the simplest of cases, the attitude-
behavior linkage is the identity mapping in
which an individual’s behavior is the indivi-
dual’s displayed attitude, y,/™" = 5D,
e.g., a derogatory or admiring remark of some
strength, on a scale of such remarks, about
another person (group member, job candidate,
office holder). In other simple cases, the link-
age may involve a partial linear mapping of
a quantitative attitude onto a quantitative
behavior, e.g., 3" = By + BT +
Bzz,»z(’ *D 4+ . in which the amount of funds
that an individual allocates to an object (e.g.,
a person, institution, activity) is affected by
the scale value of the individual’s evaluation
of the object, along with other variables
(z2, z3, ...). It also may involve a simple
threshold mapping of a quantitative attitude
onto a binary behavior, e.g., the adoption or
non-adoption of a practice y,' " = 1 if y, 4V
> Tand y,""Y = 0if """ < T, where T'is a
homogeneous threshold value, e.g., T =
0 or 7 = 0.50. In a modestly more complex
case, the linkage may involve a mapping
of a quantitative attitude onto the odds
of manifesting a binary behavior, e.g.,

Pr('l(t+1> = 1)/Pr()>ft+l) = 0) = exp(Bo+

Blylml) + Bzzgﬂ) + ...). There are many pos-
sible mappings of attitudes onto behaviors that
include mappings suitable to multidimen-
sional attitudes and behaviors.

Meta-analyses of the available findings on
the attitude-behavior linkage have served to
highlight conditions that affect the strength of
the linkage (Armitage and Conner 2001;
Glasman and Albarracin 2006; Kim and
Hunter 1993; Wallace et al. 2005; Webb and
Sheeran 2006). The empirical issue of whether
attitudes ubiquitously precede behavior ap-
pears settled, and so does the empirical issue
of the existence of a reliable /inkage of atti-
tudes and behaviors. Bargh and his colleagues
have shown that attitudes are instantaneously
formed upon the presentation of objects
(Bargh et al. 1992; Bargh and Ferguson
2000). Meta-analyses of the strength of the
attitude-behavior linkage have addressed the
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question, raised to prominence by Wicker
(1969), on whether a reliable attitude-
behavior linkage exists. The strength of the
attitude-behavior linkage for voluntary behav-
iors is noteworthy and, in careful work that
takes into account both measurement errors
and scaling constraints, it is substantial. The
literature on the linkage has grown large by
addressing conditions that affect (moderate)
the strength of the linkage. These advance-
ments have contributed to an understanding
of the properties of a strong linkage; three such
properties have been emphasized.

Voluntary Behavior

The first property of a strong linkage is that
it involves voluntary action. It is clear that
individuals’ attitudes will not be strongly
linked to their behaviors when manifesting or
refraining from the behaviors is inhibited or
forced. Persons may or may not behave in
ways that are consistent with their attitudes
because of conditions that inhibit or disallow
the behavior (e.g., constraints of income, age,
or proscriptions) or because of conditions
that encourage or coerce the behavior (e.g.,
pressures of compliance to authority, status ob-
ligations, or prescriptions). Research on the
linkage has been advanced by focusing on spe-
cial cases of behaviors that are credible homo-
geneous resultants of voluntary choice, and by
including measures of individuals’ level of dis-
cretionary control over their behavior.

Although a scope restriction to voluntary
behaviors appears restrictive, there are many
situations in which feasible optional or alterna-
tive behaviors exist under a particular set of
constraints. A useful perspective on voluntary
choice is involved in the operations-research
approach to decision making (Hillier and
Lieberman 1995). A feasible set of optional
voluntary behaviors usually exists under a spe-
cific set of constraints. In operations-research
problems, the selection of a particular option
is determined by a constrained optimization
of a criterion value. Here, in contrast, the
choice is the “selection” of an object-related
behavior by an individual, from a feasible set
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of two or more behaviors, which is affected
by an individual’s attitude toward the object.

Compatible Constructs

The second property of a strong linkage is
that it involves compatible constructs. A
strong linkage between attitudes and behav-
iors occurs when the constructs are compara-
bly general or specific. Fishbein and Ajzen’s
(1975) work established this principle early in
the literature on the linkage, and the merits of
the principle have now been firmly estab-
lished. General attitudes are weak predictors
of specific actions, but do predict behavioral
tendencies in an aggregated domain of
object-related behaviors on which the general
attitude has a bearing. For instance, political
liberalism-conservatism is a general attitude,
which may be manifested as an effect on
the distribution of a person’s object-related
behaviors (e.g., votes) across a number of
objects (e.g., candidates and issues). Such
an attitude may have a weak association
with specific object-related behaviors, i.e.,
persons’ votes on a particular candidate or
issue. In contrast, specific attitudes are linked
to the specific actions to which such attitudes
refer. For instance, an evaluative attitude
about a particular practice, such as partial-
birth abortion, is a specific attitude that is
likely to be manifested in specific object-
related behavior, such as individual legisla-
tors’ votes on the status of the practice.
Fishbein and Ajzen emphasize four dimen-
sions of specificity—action, target, context,
and time (Ajzen and Fishbein 2005). A high
level of specificity arises when: (1) the object
of the attitude is specified as a particular
object-related action or set of actions; (2)
a particular target or a set of targets is speci-
fied as the object of the action; (3) a particular
context or set of contexts is specified for the
object-related action; and (4) a particular time
or time-range is specified for the object-
related action. Subsequent research indicates
that the first two dimensions of specificity
are more important than the latter two dimen-
sions (Kim and Hunter 1993).



200

Deliberate Behavior

The third property of a strong linkage is that
it is based on the formation of a behavioral
intention: Attitudes are reliably manifested in
behavior via the formation of an intention to
manifest the behavior. This property of the
linkage also was proposed by Fishbein and
Ajzen (Fishbein 1967; Fishbein and Ajzen
1974), and measures of individuals’ behavioral
intentions have been incorporated in studies of
the linkage. However, an attitude-behavior
linkage is not restricted to deliberative action,
in service of formulated goals, but may also
arise with unreasoned and unplanned actions.
Fazio and Towles-Schwen (1999) have out-
lined a more general approach in which the
linkage may involve either deliberate or spon-
taneous action. Bargh and his colleagues have
established a linkage between individuals’
automatic spontaneous attitudes and subse-
quent behaviors (Bargh et al. 1992; Bargh
and Ferguson 2000). It is as yet unclear
whether the detected effects involved in such
spontaneous linkages may be classed as strong
attitude-behavior linkages, comparable to the
linkages documented for deliberative actions
that are mediated by the formation of behav-
ioral intentions.

THE THEORY OF REASONED-PLANNED ACTION

The theory of reasoned-planned action has
framed work on the attitude-behavior linkage
since the theory’s inception as a reformulation
of Dulany’s (1961) work on behavioral inten-
tions (Fishbein 1967). A large number of stud-
ies have probed the theory’s merits, and
research related to the theory remains an active
field (Ajzen and Fishbein 2005; Fishbein and
Ajzen 2009). At the same time, as noted above,
current research on the linkage has been broad-
ened (e.g., in the line of work, referenced
above, on the behavioral correlates of instanta-
neously formed attitudes), and current work on
the linkage now includes prominent alternative
approaches (e.g., Fazio and Towles-Schwen
1999). The sustained research activity, span-
ning decades, that revolves on the theory of
reasoned-planned action, is a remarkable testa-
ment to the merits of Fishbein and Ajzen’s
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approach to the linkage. I focus my analysis
on their theory because it has a suggestively
close relationship with social influence net-
work theory (Friedkin and Johnsen 2010).

The theory of planned action differs from
its predecessor, the theory of reasoned action,
with inclusion of an additional construct—an
individual’s level of discretionary control—
that moderates the effect of behavioral inten-
tions on behaviors. I will concentrate on the
theory’s realization for specific attitudes and
behaviors. I put the treatment of general atti-
tudes and behaviors aside, since I cannot thor-
oughly address such general linkages within
the confines of this article. It may be noted,
however, that if a general attitude and behav-
ior are both measured in terms of multiple
specific indicators pertaining to various man-
ifestations of the attitude and behavior, then
the approach to general attitudes and behavior
may be constructed on the basis of the analy-
sis of aggregated specific attitudes and
behaviors.

Figure 1 presents a schematic diagram of
the theory. In the theory of reasoned-planned
action, the immediate antecedent of a specific
voluntary deliberative behavior is a person’s
intention to engage in the behavior. In turn,
the immediate antecedents of a behavioral
intention are (a) a person’s favorable or unfa-
vorable attitude toward the behavior and (b)
a person’s subjective norm, that is, the per-
son’s perception of the extent to which signif-
icant others believe that the person should
manifest the behavior. Each construct (the
person’s attitude and subjective norm) has
a weight in determining the person’s behav-
ioral intention. In terms of the standard not-
ation for the theory,

B — I =w(4p) + w2(SN) (2)

where the behavior B of a person is a function
of the behavioral intention / of the person, 4z
is the person’s attitude toward performing the
behavior, SN is the person’s subjective norm,
and w; and w, are relative weights. A person’s
attitude toward the behavior is determined by
his or her beliefs that the behavior will lead to
particular outcomes and by his or her evalua-
tions of those outcomes,
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K
Ag = biey, (3)
k=1

where b, is the person’s belief that the behavior
will have outcome & and e, is the person’s eval-
uation of the outcome. A person’s subjective
norm is determined by his or her perceptions
of the attitudes of others, and by his or her
motivation to comply with the attitudes of these
referents,

SN =" bm;, (4)
j=1

where here b; is the person’s belief that referent
j thinks that he or she should or should not
adopt or discard the behavior and m; is a per-
son’s motivation to comply with referent j.
Thus, the key equation is:

B «— I =wiAg + wpSN
K n (5)
=w E breyr +wy Z bjmy
=1 j=1

Note that the influence of referents may modify
an individual’s behavioral intention, so that an
intention may be formed that is inconsistent
with an individual’s attitude, even in the case
of strictly voluntary deliberative behavior. Also
note that an influence of referents on the indi-
vidual’s attitude toward the behavior is not
specified. It is evident (Figure 1) that the ante-
cedents of the A4y attitude construct do not
include the attitudes of others and that the SN
normative construct is treated as an external
constraint.

Most of the research that has been con-
ducted on the model takes the observed attitude
of an individual as the measure of 45 and the
individual’s self-reported perception of the
aggregate attitudes of others as the measure
of SN. However, if the observed attitude of
an individual has been influenced by the atti-
tudes of others, then the observed attitude re-
flects such influences and the subjective norm
is an internalized component of the individu-
al’s expressed attitude. Moreover, if the atti-
tude of the individual has influenced the
attitudes of the referents, then the subjective
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norm is an influenced resultant that incorpo-
rates the individual’s personal preferences. It
is not surprising that, controlling for individu-
als’ observed attitudes, the findings on this
model present mixed results for the effects
of subjective norms, especially under the typ-
ically invoked simplifying assumption that w,
and w, are homogenous values across individ-
uals that may be estimated as regression
coefficients.

I draw only on the empirical work related
to the attitude-behavior linkage that has
developed from the consideration of Fishbein
and Ajzen’s work. As indicated in the previ-
ous section, this work now includes a broader
perspective on the linkage that relaxes Fish-
bein and Ajzen’s emphasis on the formation
of behavioral intentions. In the remainder of
this section, I describe the standard measure-
ment models for the types of attitudes that
have been shown to be strongly linked to
behaviors, within the measurement-model
paradigm of the theory of reasoned-planned
action. For completeness, 1 also include
a description of the standard measures of
behavioral intentions and subjective norms.
However, I do not rely on these latter two
measures.

Attitude and Behavior Constructs

The attitudes of the focal individual (and,
by extension, the attitudes of his or her refer-
ents) are attitudes toward the behavior and
referenced to a comparably specific measure
of the object-related behavior. In applica-
tions of the theory of reasoned-planned
action, an individual’s attitude toward a spe-
cific behavior is conventionally measured
with semantic differential indicators. For
example,

For me to walk on a treadmill for at least 30
minutes each day in the forthcoming month
is:

harmful................ beneficial
pleasant. . . ............ unpleasant
good. ... ... bad
worthless. . . ............. valuable
enjoyable. . ........... unenjoyable
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Note that the four criteria of a specific atti-
tude are incorporated in the measure—action,
target, context, and time.

A semantic differential measure of attitudes
is, of course, credible, and theoretically com-
ports with sociological work on affect control
(Heise 2002; Smith-Lovin and Heise 1988).
Affect control theory draws on the work of Os-
good, Suci, and Tannenbaum (1957) and is
based on paired antonyms that are indicative
of three dimensions—evaluation, potency, and
activity—that Osgood et al. have observed as
underlying dimensions of attitudes about
a wide range of objects in different cultures.
Good-bad is a standard indicator of the evalua-
tive dimension; the other indicators presented in
the above illustration might also be taken as
items pertaining to the evaluative dimension.
Object-related behavior also may reflect an in-
dividual’s attitude on the potency of the object
(strong vs. weak) and its activity (active vs. pas-
sive). A potential weakness in the measurement
of the attitudinal foundations of a specific
object-related behavior may arise when the
measurement does not sufficiently attend to all
three dimensions. In speculative discussions of
the ubiquitous appearance of these dimensions
in cross-cultural factor analyses of semantic dif-
ferential items, it has been hypothesized that the
dimensions have an evolutionary origin that
served to optimally position individuals in
a three-dimensional cognitive space with
respect to their behavioral responses to objects
encountered in their environment.

Specific attitude-behavior linkages may be
based on attitudes that are not measured as
positive-negative scale values. Issue-positions
may take the form of specific opinions ex-
pressed as subjective probabilities, preferred
resource allocations, or other quantifiable
judgments that bear on a specific behavior.
Such opinions, preferences, and judgments
are also evaluative in a broad sense. A juror’s
vote may be based on an evaluation of the
subjective probability of a defendant’s guilt.
The allocation of a particular amount of
funds, at a particular time to a specific object
(organization, person, task, or event), may be
based on an evaluation that such an allocation
is appropriate under specific circumstances.
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Here, with such attitudes, the cognitive posi-
tions of individuals and their referents also
are measured on the same scale.

Behavioral Intentions

The crux of the construct of a behavioral
intention is the extent to which manifesting
the behavior is a high priority personal goal
for the individual. For example,

I intend to walk on a treadmill for at least
30 minutes each day in the forthcoming
month:

extremely unlikely . . . extremely likely
I will try to walk on a treadmill for at least
30 minutes each day in the forthcoming
month:

definitely true . ...... definitely false
I will try to walk on a treadmill for at least
30 minutes each day in the forthcoming
month:

strongly agree . .. ... strongly disagree

Unfortunately, obtaining a declaration of inten-
tion, i.e., the individual’s declaration to an
agent (e.g., an investigator or therapist) that
he or she “intends” and will “try” to manifest
the behavior, may importantly alter the individ-
ual’s situation with the introduction of an
implicit social contract between the individual
and agent who solicited the declaration. With
such declarations, the perceived expectation
of the agent is entangled with an individual’s
subjective norm; the agent becomes a referent.

Individuals who privately view manifest-
ing or discarding a particular behavior as
a high priority are more likely to manifest
or discard it (or manifest actions in which
they attempt to do so) in the future than
are individuals who do not view such beh-
avior and attempts as a high priority. The
theory of reasoned-planned action postulates
that behavioral intentions intervene and
explain the attitude-behavior linkage. This
postulate comports with the scope restriction
of the theory to deliberative actions:
reasoned-planned actions are based on the
definition of goals. However, numerous spe-
cific behaviors are not resultants or realiza-
tions of individuals’ deliberative intentions.
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Moreover, the meta-analyses of findings on
the attitude-behavior linkage are consistent
with the conclusion that compatible meas-
ures of attitudes and behaviors may suffice
to detect a strong attitude-behavior linkage.
If persons’ specific attitudes have important
direct effects on specific voluntary object-
related behaviors in the absence of goal-ori-
ented behavioral intentions, then we may
elaborate the explanation and prediction of
such behaviors by concentrating on the ante-
cedents of persons’ attitudes without the con-
struct of behavioral intentions.

Interpersonal Weights and Subjective
Norms

In applications of the theory of reasoned-
planned action, the contributions of referents
are usually subsumed in a general measure
of the subjective norm SN, based on such
indicators as “Most people who are important
to me think that ...” , “It is expected of me
that ...”, and “The people in my life whose
opinions I value would... .” The formali-

n
zation, SN = ) bym;, but not such measures
j=1
of SN, allows for a situation in which all refer-
ents are in disagreement. The formalization
also allows for a situation in which most refer-
ents hold an attitude that differs from the atti-
tude of a minority of referents who are more
influential than the majority. The focal indi-
vidual, who is confronted with such a major-
ity-minority disagreement, may accord no
weight to the majority’s attitude and, given
an opportunity to do so, report that “Most peo-
ple who are important to me believe that I
should walk on a treadmill for at least 30 mi-
nutes each day in the forthcoming month;
however, my best friend believes that swim-
ming is a superior exercise, and I was per-
suaded by my friend’s position.” The
subjective norm construct is a cognitive inte-
gration of the attitudes of significant others
based on the focal individual’s “motivation
to comply” with the perceived attitude of each
significant other. In the formal framework of
the theory, the construct is treated as a variable
that may or may not strongly determine an
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individual’s behavioral intention and, in turn,
his or her behavior. The weights, w; and wy,
govern the relative contribution of Az and SN.
In applications of the theory of reasoned-
planned action, the contributions of the indi-
vidual and interpersonal antecedents (w; and
w,) are usually estimated as homogenous
regression coefficients when an empirical
individual-level measure of these weights is
unavailable. However, the theory specifies
individual differences and calls for such an
individual-level measure. Fishbein and Ajzen
(1975:302-3) define the weights, w; and wy,
as proportional to the relative importance of
the attitudinal and normative components in
the prediction of behavioral intentions, which
may “vary with the kind of behavior that is
being predicted, with the conditions under
which the behavior is to be performed, and
with the person who is to perform the behav-
ior.” The importance of an individual-level
measure of these weights is reinforced by
social influence network theory. Based on
the empirical work that has been conducted
on social influence network theory, such indi-
vidual differences are pronounced (Friedkin
1999; Friedkin and Johnsen 1999); in the
small group settings that have been investi-
gated, many individuals’ are either intransi-
gent or accommodative on an issue. Hence,
depending on the individual, the anchorage
on an initial (exogenously determined) posi-
tion is often either nearly complete or absent,
and depending on which circumstance
obtains, an individual’s observed attitude is
often either a strict reflection of his or her
uninfluenced inclination or a resultant of an
interpersonal influence process. In social
influence network theory, the “subjective
norm” is a construct that is implicated in
a mechanism of interpersonal influence, and
it is formed via each individual’s accord of
some relative influence to his or her own
and particular others’ positions on an issue.

SOCIAL INFLUENCE NETWORK THEORY

Given a change in the state of a person at
time ¢ (during some unit of time) on one or
more of the antecedent conditions of a specific
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behavior, the time ¢+1 attitude and behavior
of the person may be changed. However, the
occurrence and stability of such changes
depend on the system of causal effects. A
behavioral intention may be unstable if it is
inconsistent with its antecedent conditions.
A change in the attitude of a sufficiently influ-
ential referent j # i may trigger changes in the
attitudes of other referents, and the attitude of
the focal individual. A change in the attitude
of the focal individual may trigger changes
in the attitudes of referents. Such specification
becomes theoretically crucial in analyses of
how equilibrium behavior may change given
a change in any of the antecedent conditions
of the behavior.

The theoretical foundations of a dynamic
analysis are now described, in tandem with
the theoretical reformulation, consistent with
social influence network theory, described
in the introduction, Equation 1. Figure 2
presents a schematic diagram of the theory.
In this reformulation, an individual’s time
t+1 behavior 3,1V is a direct manifestation
of the individual’s time 7+1 attitude toward
the behavior y,/*,

AR (©)
Equation 6 is the attitude-behavior linkage. In
turn, the individual’s time f+1 attitude is
directly affected by the time ¢ attitudes of n
referents, including the time ¢ attitude of the
focal individual, and the focal individual’s ini-
tial attitude,

W= (1=l ) S iV, (7)

J=1
t=1,2,...,where 0 < w,” < 1 for all i and j,

and lel(;):l for all i. Equation 7 is the
i=
mechanism of attitude change specified by

social influence network theory. Different
measures of the accorded weights have been
employed in the operationalization (mea-
surement models) of social influence network
theory. The theory is open with respect to the
definition of these weights: see Friedkin and
Johnsen (1999) and Friedkin (1999) for an
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approach  based on individuals’ self-
reported distributions of weights, see Friedkin
(1998, 2001) for an approach based on the con-
tact network among members of a group, and
see Kalkhoff, Friedkin, and Johnsen (2006) for
an approach based on expectation states theory.

Henceforth, in the exposition, I drop the time
superscripts on the weights, which allow for
their change, with the understanding that they
may be added unless I explicitly invoke the con-
straint of fixed weights. The construct of behav-
ioral intention also has been dropped, although
it may be reinserted as a mediating construct.
The construct of discretionary control over
behavior is not employed, although it also
may be introduced and employed as a construct.

An investigation of within-group dynamics
is enabled whena set G = {i| | <i<n} ofn
individuals includes all of the referents of
each individual, the referents-of-the-referents,
and so on, so that G is a closed set that does
not exclude any person with a direct or indi-
rect influence on the attitudes of the members
of G on a specific issue, via the mechanism
that is specified by social influence network
theory. In such a group, the mechanism
describes an influence system:

- (1+1) (t+1) (1_W11)Zwljy_1<'t)+wlly<ll>
J=1

B2 —N

L (t+1 1 y 1
A = (1wyy) szjy./('t) )
=

®)

).}SIFH) (_y51t+1> = (1_Wnn) anjy;t) +W"ny£ll>
j=1

for t = 1, 2, . . .. Collecting the weights
involved in these n equations, the matrix real-
ization of the influence network for the group
is obtained,

Wit Wiz o Win

Wil W -+ Wy
W=[w;]=

Wnl Wp2 =+ Wap
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Now let y) = [j}l@} be the nX 1 vector of group
members’ behaviors, let y) = [y,@] be the
nX1 vector of group members’ attitudes, and let

17W11 0 0
0 1—W22 0
A=lagl=| . S 9)
0 0 - 1=wy

contain the complements of individuals® self-
weights. The attitude and behavior change pro-
cess within the group may now be expressed as
a matrix equation,

y([+1) (_y(t+1) _ Awy(t) +(I—A)y(1), (10)

t=1,2,.... The formal properties, empirical as-
sessments, and applications of the attitude
change system y(*+!)=AWy®) +(1-A)yD)
have been reported in a number of publications
(Friedkin 1998, 1999; Friedkin and Cook 1990;
Friedkin and Johnsen 1990, 1999, 2003). With
measures of W and y'", the mechanism gener-
ates predictions y@, y®, . . . for group mem-
bers’ evolving attitudes, including their
equilibrium attitudes y**” if an equilibrium ex-
ists." It can be shown that group members’ equi-
librium attitudes are weighted averages of the
group members’ initial attitudes,

y? =vy (11)
where
V=[vy]
}E?C{(AW)’+ 3 (AW)* (IA)}
o (12)

assuming that this limit exists, since 0 < v; < 1
foralliandjand } ;v;=1 forall i.2 The matrix

V describes the total (direct and indirect) rela-

tive interpersonal influence of each group mem-

ber j on each group member i, that is, yfx) =
(1)

v,-lygl)—i-vizyz +...+v1-,,y,<,]) for each i.

! There are special cases of influence systems with no
equilibrium, e.g., a dyad with A=1.

2 For a nonsingular I — AW, V may be directly
obtained with V.= (I — AW) ' (I — A). For A=I,
V=W?” = WW... . Equation 12 is the general case.
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Depending on W, a consensus attitude may
be formed that, in a small group, may have
direct bearing on a group’s collective choice
of a course of action. For example, if an
accommodative executive committee is delib-
erating on how much to reduce the allocation
of funds to a particular activity, based on the
following matrix of accorded weights W,

T 0 045 0.16 0397
w_ 008 0 041 051
027 061 0 0.12
1024 030 046 0 |
then
0.16 031 027 0257
0.16 031 027 025
V=1016 031 027 025
10.16 031 027 0.25]

and if group members’ enter into this discus-
sion of the issue with the initial positions

v =[0% 20% 8% S0%]

then an equilibrium consensus will emerge that
is close to the 20 percent initial position of
member 2

y*I=[21.14%21.14%21.14%21.14%] =vy!).

Based on the identity mapping, the behavioral
decision of the group is simply y'*) = y‘*,
i.e., the emergent consensus that a 21.14
percent reduction of funding is appropriate.
For the same vector of initial positions, a differ-
ent consensus (or no consensus) may emerge
with a different matrix of accorded weights
W. The outcome of the interpersonal influence
process in the group depends on the group’s
social structure for a specific issue, where the
social structure is defined by the group’s matrix
of accorded weights W and initial positions on
the issue yV.

APPLICATION TO BEHAVIORAL CASCADES

The social diffusion of individual choices
within large-scale groups, including emergent
collective actions and behavioral cascades,
based on this approach, has not been
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previously developed or empirically investi-
gated. However, the theoretical scope of
social influence network theory includes atti-
tude changes that arise from interpersonal in-
fluences within an influence network W of
any size and any array of weights consistent
with the formal specification of W. The net-
work may, for example, be one in which each
member is directly influenced by small sub-
sets of other members, who may or may not
be linked by relations of interpersonal influ-
ence. A substantial literature has developed
on large-scale social diffusion phenomena;
Watts and Dodds (2007) provide a useful
overview of this literature that includes inves-
tigations from both the social and physical sci-
ences. Given the practical difficulties of
collecting longitudinal data on these large-
scale phenomena, many of the advancements
have been theoretical investigations, in which
models have been proposed and analyzed with
simulations. Much of this work is premised on
endogenous interpersonal influences unfolding
in social networks, in which persons’ behaviors
are direct responses to the behaviors of other
individuals. Threshold models prevail in this
literature, according to which individuals adopt
a behavior at time 7+ 1 when a threshold pro-
portion of their referents have adopted the
behavior at time #. The attitude-behavior link-
age is not directly attended to; however, atti-
tude changes may wunderlie behavioral
cascades.

I employ a simulation to illustrate the applica-
tion of the theory to large-scale social diffusion
phenomena. No substantive conclusion is drawn
from this simulation other than the following:
Social influence network theory, extended to an
account of behavior, provides a credible new
approach to the analysis of social diffusion
within large-scale groups, including collective
action and behavioral cascades, based on social
psychological theory and empirical work on the
micro-mechanism involved in formation of atti-
tudes and behaviors.

The Analytical Framework

The simulation presented below describes
the potential effects of interpersonal influences
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on attitudes and behaviors in a group with an
initially normal distribution of attitudes on
a specific behavior (e.g., adoption of a practice)
and an unstructured influence network. I set
the size of the group to n = 1,000. It could
be smaller or orders of magnitude larger.

A vector of initial attitudes, yil)’v
N(,0?), for each i is obtained as a random
draw of n values from the standard normal dis-
tribution. The obtained initial attitudes have
minimum/maximum values —3.07/ 3.30 and
mean/variance values —0.03/ 1.01. The initial
vector of attitudes need not be theoretically
centered on w = 0 with o* = 1.

An unstructured connected network of rel-
ative interpersonal influences, described by
an n X n matrix of row normalized values
C = [¢;], is obtained from a matrix of uniform
random values R = [r;], each in the interval
[0,1]. These values are set to 1 if r; > 0.90
and set to 0 if 7;; < 0.90. The main diagonal
values r;; are set to 0 for all i. The resulting
R corresponds to a random (unstructured)
network. It has a network density of 0.10 (it
contains 10% of the possible n* — n direct
interpersonal influences) and is connected
(every individual is connected to every other
individual by a path of some length). The matrix
C is obtained from R by dividing each random
value by its row sum. Hence, 0 < ¢;; < 1 for all i
and j, ¢; = 0 for all i, and Zj c; =1 for all i.
Connected sparse networks are characteristic
of large-scale groups. The network that is em-
ployed here may be based on empirical meas-
ures or on an invoked model for the influence
network with specified structural features and
values. It is treated as a fixed structure, although
this constraint also may be altered.

With two constructs C and y'" fixed, the
analysis focuses on the implications of the
construct A that describes the extent to which
each individual is responsive, open or closed,
to interpersonal influences. Recall that 0 <
a;;(=1—w;;) < 1; hence, if a; = 0, then indi-
vidual 7 is completely unresponsive to inter-
personal influence, and if a; 1, then
individual 7 is completely responsive to inter-
personal influence and accords no weight his
or her initial attitude. In this analysis, the spec-
ification of A governs the outcomes of the
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influence system. Given A and C, the influ-
ence network of the group is determined,
e, W= AC + 1 — A. Given A, W and
y!, the predicted attitude changes of the pop-
ulation’s members are determined y*" =
AWY? + @ — Ay forr=1,2,....

The predicted probabilities of manifesting
the behavior are determined y'” via the fol-
lowing mapping for the attitude-behavior link-

-1
age, Pr('lm = 1) = [1 +exp<fylm>} for

eachiand eachr =1, 2, . ... Here, the man-
ifested behaviors of the individuals are Ber-
noulli responses. A Bernoulli response is
stochastic: y? = 1 with Pr(5” = 1) and
y? = 0 with probability 1 — Pr(y? = 1).
Hence, at each time ¢ each individual’s
observed behavior is generated as if the indi-
vidual were randomly drawing his or her
behavior from an extremely large (effectively
infinite) set of 1’s and 0’s in which the propor-
tion of 1’s is the value Pr(y” = 1) and the
proportion of 0’s is the value 1 — Pr(j,” =
1). Under the assumptions of this realization,
the prediction Pr(j,"” = 1) is the time ¢ proba-
bility of the individual manifesting the behav-
ior 7 = 1 during the time period ¢ based on
the individual’s time ¢ attitude. The logistic
function, Pr(i;” = 1) = [1 + exp(—y )],
which maps an individual’s attitude onto the
probability of a specific behavior, may be re-
placed with a different function.

Note that there is no imposed assumption
that an individual will maintain the behavior
over time, 7, = 1 or ' = 0, once having
manifested it. This behavioral response speci-
fication may be altered or elaborated in vari-
ous ways with auxiliary linkages that need
not be fleshed out here. Also note that this
specification of the attitude-behavior linkage
is consistent with the ubiquitous employment
of threshold models of social diffusion and
collective action in which each individual is
assumed to have a threshold 7; such that

(0 _ )1
p-{2

Hence, Pr(3” = 1]y = Prpy” > T)
and Pr(y,” > T) = [1 + exp(—y)]""

if >
O

i

if y
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under the assumption that the cumulative
probability distribution of the thresholds is
logistic.

A Minority Faction with Fixed Positive
Attitudes

Figure 3 presents one realization of the
above conditions. Five individuals, perhaps
an alliance, located in the 99.5 percentile of
the group’s initial distribution of attitudes,
commit to their extreme positive attitudes
toward a particular behavior (a; = 0, i =
1,2, ..., 5) and seek to propagate their view-
point via their interpersonal influences in
a group consisting of 995 accommodative
members. These five members’ initial atti-
tudes range from 2.74 to 3.30, and their corre-
sponding probabilities of manifesting the
behavior range from 0.94 to 0.96. Hence, they
may be expected to regularly manifest the
behavior unlike the average member of the
group. The average member has a neutral
attitude and 0.50 probability of manifesting
the behavior at time 1. In a circumstance of
an accommodative group, with 995 members
each with no attachment to their positions
(a;; = 1,i=6,...,1000), an opportunity
structure exists for a behavioral cascade in
which the unreliable behavioral manifesta-
tions of the average member may be shifted
toward the committed positions of the five.

Figure 3a presents the over time shift of the
probability distributions with box plots of the
influenced distributions. The time 1 box plot
are the probabilities based on the group mem-
bers’ initial attitudes. Based on the influence
system, there is a quick reduction of the variance
of the probability distribution: The 995
members converge to a position that reflects

l(z) = l)%O.SO fori =
6, ..., 1000, and the five members (with their
fixed positions) now clearly appear as outliers
in the distribution. Over time, the convergent
mass is slowly drawn toward the position of
the five. Figure 3b presents one realization of

the behavioral responses of the group. At time

their indifference Pr (j/

1, the proportion of " = 1, i.e., (1/n) 1"
i=
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Figure 3. The Influence on Behavior of a Minority Faction with Extreme Fixed Positive Attitudes on
a Behavior in an Otherwise Accomodative Group of 1,000 Members with Normally Distributed Initial
Attitudes, Random Interpersonal Influences, and Bernoulli Behavioral Responses

is approximately 0.50. Over time, as the central
tendency of the probability distribution (a dis-
tribution with near  variance) is shifted toward
the position of the five, the proportion

(I/n)>> j/f»t) approaches committed behavioral
=1

manifestations of the five.

Variations

Space does not permit a formal display of
the implications of structural variations of the
above circumstance, nor a consideration of dif-
ferent circumstances. I briefly and informally
touch on some of these variations. First, as

a general property of the logistic framework,
it cannot be assumed that manifesting a partic-
ular behavior at particular time implies a con-
tinued reliable (committed) manifestation of
the behavior over time. If only first adoptions
of'a behavior are analyzed, then the proportion
of group members’ who have manifested the
behavior at some time must cumulatively
increase without any interpersonal influence.
Even individuals with low non-zero probabil-
ities of manifesting the behavior will contrib-
ute to the cumulative growth of “anytime”
adoption, and individuals with an indifferent
0.50 probability of adoption (who manifest
the behavior at time ¢ and do not at time 7+1
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with equal probability) markedly contribute to
the cumulative growth of “anytime” adoption
of the behavior. Committed behavior has a dif-
ferent structural foundation. The illustration
describes a circumstance in which commit-
ment to the enactment of a behavior grows
via interpersonal influence.

Various modifications of the social struc-
ture of the group will present dramatically
different outcomes. Specifically, holding con-
stant the conditions of the illustration, modifi-
cations of the responsiveness of the 995
members may generate different outcomes.
If, for example, the five committed members
in the 99.5th percentile of the distribution of
initial attitudes (the positive tail) are opposed
by five committed members in the .005th
percentile of the distribution of initial atti-
tudes (the negative tail), then the accommo-
dative remaining mass of 990 members will
be subject to a cross-pressure. The mass will
converge to a consensual position of neutral-
ity that, at each time # thereafter is manifested
by no individual-level commitment to either
opposing party—neither to the positive nor
to negative committed five—and neither of
these two parties will have a following that
reliably adheres to their respective extreme
positions on the behavior.

Moreover, if the mass of group members are
not completely accommodative and, instead,
have heterogeneous levels of responsiveness
to interpersonal influence, then the effects of
a single minority faction of committed
members may be dramatically reduced.
Suppose, for example, that responsiveness
is negatively coupled with attitude strength as
follows among the 995  members:

a; =1—exp [70.693 exp[f (1)‘”’ where

1
the coefficient 0.693 serves to equate a neutral
attitude yi(l) = 0 with a; = 0.50. The greater
the individual’s initial distance from a neutral
position, the greater the weight that the individ-
ual places on his or her initial attitude during
the influence process. The influence system
will not generate a consensus among the mass.
The central tendency of the time 1 box plot of
Figure 3a will be only moderately shifted by
the influence process and the variance of this
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initial distribution will only be modestly
reduced.

The general model, Equation 1, whichallows
for changes in the influence network during the
influence process, provides a framework for
a large number of deterministic and statistical
applications. The applications include ones
with biased distributions of initial positions,
and structured initial distributions with blocks
of individuals who are in initial agreement.
The attitude-behavior linkage may be based
on attitudes that are subjective probabilities or
opinions measured on other scales, and it may
be extended straightforwardly to multidimen-
sional attitudes and behaviors. The model may
be enhanced with auxiliary functions that relate
the values of the theoretical constructs or that
specify antecedent conditions, which restruc-
ture the influence network.

DISCUSSION

The present article draws on a prominent
tradition of research in social psychology on
the attitude-behavior linkage to extend the
scope of application of social influence the-
ory. The key finding of research on the atti-
tude-behavior linkage, which bears on the
extension of social influence network theory
to explanations of behaviors, is that such an
extension must rest on comparably specific
or general measures of attitudes and object-
related behaviors. Absent such comparability,
the predictive accuracy of an attitudinal
explanation of the behavior is likely to suffer.
Where attitudinal antecedents of individuals’
adopting a specific practice are being exam-
ined, the proximate antecedent attitudes to
the behavior are the attitudes of individuals
about the specific practice and any specific
alternatives. Where a general attitude about
an object is being investigated, multiple indi-
cators of object-related behaviors are called
for. The clear signal from the considerable
work that has been conducted on the
attitude-behavior linkage is that the predic-
tion of behavior will be weak without com-
patible measures.
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A strong attitude-behavior linkage need not
rest on individuals’ formation of behavioral
intentions. If a personal goal is formulated
and accorded a high priority, then the presence
of such a goal in the mind of an individual may
importantly affect future behavior. However,
recent work on the attitude-behavior linkage
suggests that behavioral intentions may not
be ubiquitously present as antecedents of
object-related behavior, nor be a necessary
condition of a strong attitude-behavior linkage.
A strong attitude-behavior linkage may rest
simply on attitude strength; the stronger the
attitude, the more reliable its manifestation in
particular object-related behaviors. Strong atti-
tudes may have reliable behavioral manifesta-
tions in both planned (deliberate) and
unplanned (spontaneous) behaviors.

Social influence network theory allows
a seamless theoretical transition from the
analysis of the decisions of individuals to
the analysis of the decisions of small groups,
and to the collective behavior of individuals
in large-scale groups. When a small group
of individuals is assembled to consider an
object-related behavior, the members of the
group may have differing initial object-
related attitudes. When a consensual position
on an issue emerges from the group members’
discussion of the issue, such a position may
be directly manifested as an object-related
group-level decision and in the collective
behavior of the group’s members. From the
theoretical perspective of social influence
network theory, group decisions are based
on the group members’ initial positions on
issues and on any modifications of these posi-
tions occurring during the discussion of the
issues. Such modifications may or may not
result in the formation of a group consensus;
in either case, the emergent attitudes of the
group’s members are implicated in the collec-
tive decision of the group. The group decision
is either a direct reflection of the consensus
position or the outcome of a social choice
procedure (vote) that is based on the individ-
uals’ initial or modified positions. In large-
scale groups, the emergence of consensus
via interpersonal influences is unlikely. How-
ever, such influences may importantly alter
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particular individuals’ attitudes and behav-
iors, reduce the within-group variance of atti-
tudes and behaviors, and shift the central
tendency of the group’s attitude and behavior
distributions.

This article contributes a new approach to
large-scale social diffusion phenomena in
which the evolution of attitudes in a group is
emphasized as the theoretical foundation of
behavioral cascades and collective action. I
acknowledge that persons’ behaviors may
directly or indirectly endogenously influence
other persons’ behaviors. As I pointed out in
the introduction, interpersonal influences of
others’ attitudes are based on the visibility of
displayed attitudes, which are a form of behav-
ior. Moreover, individuals may sometimes
mindlessly mimic others’ behaviors. A strictly
behavioral account, behaviors influencing be-
haviors, when it suffices to provide an accurate
explanation of behaviors, is a more parsimoni-
ous theory than one which requires not only
measures of behaviors, but also measures of at-
titudes. However, a strictly behavioral account
may be theoretically superficial, and poten-
tially misleading, when it does not attend to
the antecedent evaluative bases of behavior.
These cognitive foundations are a central fea-
ture of the symbolic interaction of individuals,
and I take such interaction as a fundamental
explanatory basis of individuals’ separate and
collective behaviors.

In models of behaviors influencing behav-
iors, individuals’ evaluations are limited to
their selections of significant others. However,
individuals also discriminate among their sig-
nificant others, according more or less weight
to some referents than others, and are heteroge-
neously responsive to the attitudes of others.
Treating influence on behaviors as a disease
contagion, in which individuals automatically
acquire (adopt) the behaviors of others, under-
estimates the cognitive filtering of others’
behavioral and attitudinal states. A threshold
assumption, which holds that a behavior is trig-
gered given the occurrence of some minimal
social pressure, does not address the problem,
since in its typical application, the thresholds
pertain to a minimum proportion of adopters
among ecach individual’s referents. If an
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individual has 12 referents and a triggering
threshold of 6 referent-adopters, then all 924
combinations of 6 of these 12 are equivalent
minimum triggers of the behavior (which
seems oddly indiscriminate). As more dis-
crimination is added in a treatment of individ-
uals as heterogeneous highly discriminating
entities, we are ultimately led to a formal-
ization in which (a) individuals’ evaluative
attitudes about other persons-as-objects,
including themselves, importantly shape their
accord of influence, and (b) individuals’ atti-
tudes (reasoned and spontaneous) are impor-
tant antecedents of their manifested behaviors.

In short, in the present formal framework,
global behavioral cascades appear as phenom-
ena that arise in special, arguably unusual, cir-
cumstances. When individuals® attitudes
importantly mediate the probabilities of mani-
festing a behavior, the observed behavior of in-
dividuals at particular times may be based on
strong or weak commitments to the behavior.
The individuals who are observing the behav-
iors of others, and familiar with those who
are either enacting or not enacting the behav-
ior, will place those behaviors in context, i.e.,
as indicative of others’ more or less strong
evaluative positions on the suitability of the
behavior. When individuals’ own evaluations
of the behavior are importantly modified by
the evaluations of others, a temporal structural
change may occur in the probability of their
enacting the behavior.
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