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Analysis of social networks is suggested as a tool for linking micro
and macro levels of sociological theory. The procedure is illustrated
by elaboration of the macro implications of one aspect of small-scale
interaction: the strength of dyadic ties. It is argued that the degree
of overlap of two individuals’ friendship networks varies directly
with the strength of their tie to one another. The impact of this
principle on diffusion of influence and information, mobility oppor-
tunity, and community organization is explored. Stress is laid on the
cohesive power of weak ties. Most network models deal, implicitly,
with strong ties, thus confining their applicability to small, well-
defined groups. Emphasis on weak ties lends itself to discussion of
relations between groups and to analysis of segments of social struc-
ture not easily defined in terms of primary groups.

A fundamental weakness of current sociological theory is that it does not
relate micro-level interactions to macro-level patterns in any convincing
way. Large-scale statistical, as well as qualitative, studies offer a good
deal of insight into such macro phenomena as social mobility, community
organization, and political structure. At the micro level, a large and increas-
ing body of data and theory offers useful and illuminating ideas about what
transpires within the confines of the small group. But how interaction in
small groups aggregates to form large-scale patterns eludes us in most cases.

I will argue, in this paper, that the analysis of processes in interpersonal
networks provides the most fruitful micro-macro bridge. In one way or
another, it is through these networks that small-scale interaction becomes
translated into large-scale patterns, and that these, in turn, feed back into
small groups.

Sociometry, the precursor of network analysis, has always been curiously
peripheral—invisible, really—in sociological theory. This is partly because
it has usually been studied and applied only as a branch of social psy-
chology; it is also because of the inherent complexities of precise network
analysis. We have had neither the theory nor the measurement and sam-
pling techniques to move sociometry from the usual small-group level to
that of larger structures. While a number of stimulating and suggestive

1 This paper originated in discussions with Harrison White, to whom I am indebted
for many suggestions and ideas. Earlier drafts were read by Ivan Chase, James Davis,
William Michelson, Nancy Lee, Peter Rossi, Charles Tilly, and an anonymous referee;
their criticisms resulted in significant improvements.
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studies have recently moved in this direction (Bott 1957; Mayer 1961;
Milgram 1967; Boissevain 1968; Mitchell 1969), they do not treat struc-
tural issues in much theoretical detail. Studies which do so usually involve
a level of technical complexity appropriate to such forbidding sources as
the Bulletin of Mathematical Biophysics, where the original motivation for
the study of networks was that of developing a theory of neural, rather
than social, interaction (see the useful review of this literature by Coleman
[1960]; also Rapoport [1963]).

The strategy of the present paper is to choose a rather limited aspect of
small-scale interaction—the strength of interpersonal ties—and to show,
in some detail, how the use of network analysis can relate this aspect to
such varied macro phenomena as diffusion, social mobility, political orga-
nization, and social cohesion in general. While the analysis is essentially
qualitative, a mathematically inclined reader will recognize the potential
for models; mathematical arguments, leads, and references are suggested
mostly in footnotes.

THE STRENGTH OF TIES

Most intuitive notions of the “strength” of an interpersonal tie should be
satisfied by the following definition: the strength of a tie is a (probably
linear) combination of the amount of time, the emotional intensity, the
intimacy (mutual confiding), and the reciprocal services which characterize
the tie.2 Each of these is somewhat independent of the other, though the
set is obviously highly intracorrelated. Discussion of operational measures
of and weights attaching to each of the four elements is postponed to future
empirical studies.? It is sufficient for the present purpose if most of us can
agree, on a rough intuitive basis, whether a given tie is strong, weak, or
absent.*

2 Ties discussed in this paper are assumed to be positive and symmetric; a compre-
hensive theory might require discussion of negative and/or asymmetric ties, but this
would add unnecessary complexity to the present, exploratory comments.

3 Some anthropologists suggest “multiplexity,” that is, multiple contents in a relation-
ship, as indicating a strong tie (Kapferer 1969, p. 213). While this may be accurate
in some circumstances, ties with only one content or with diffuse content may be
strong as well (Simmel 1950, pp. 317-29). The present definition would show most
multiplex ties to be strong but also allow for other possibilities.

4 Included in “absent” are both the lack of any relationship and ties without sub-
stantial significance, such as a “nodding” relationship between people living on the
same street, or the “tie” to the vendor from whom one customarily buys a morning
newspaper. That two people “know” each other by name need not move their relation
out of this category if their interaction is negligible. In some contexts, however
(disasters, for example), such “negligible” ties might usefully be distinguished from
the absence of one. This is an ambiguity caused by substitution, for convenience of
exposition, of discrete values for an underlying continuous variable.
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Consider, now, any two arbitrarily selected individuals—call them 4 and
B—and the set, S = C, D, E, . . ., of all persons with ties to either or both
of them. The hypothesis which enables us to relate dyadic ties to larger
structures is: the stronger the tie between A and B, the larger the propor-
tion of individuals in S to whom they will otk be tied, that is, connected
by a weak or strong tie. This overlap in their friendship circles is predicted
to be least when their tie is absent, most when it is strong, and intermediate
when it is weak.

The proposed relationship results, first, from the tendency (by definition)
of stronger ties to involve larger time commitments. If 4-B and 4-C ties
exist, then the amount of time C spends with B depends (in part) on the
amount 4 spends with B and C, respectively. (If the events “4 is with B”
and “4 is with C” were independent, then the event “C is with 4 and B”
would have probability equal to the product of their probabilities. For
example, if 4 and B are together 60% of the time, and 4 and C 40%,
then C, 4, and B would be together 24% of the time. Such independence
would be less likely after than before B and C became acquainted.) If C
and B have no relationship, common strong ties to A will probably bring
them into interaction and generate one. Implicit here is Homans’s idea that
“the more frequently persons interact with one another, the stronger their
sentiments of friendship for one another are apt to be” (1950, p. 133).

The hypothesis is made plausible also by empirical evidence that the
stronger the tie connecting two individuals, the more similar they are, in
various ways (Berscheid and Walster 1969, pp. 69-91; Bramel 1969,
pp. 9-16; Brown 1965, pp. 71-90; Laumann 1968; Newcomb 1961, chap.
5; Precker 1952). Thus, if strong ties connect 4 to B and 4 to C, both C
and B, being similar to A, are probably similar to one another, increasing
the likelihood of a friendship once they have met. Applied in reverse, these
two factors—time and similarity—indicate why weaker 4-B and 4-C ties
make a C-B tie less likely than strong ones: C and B are less likely to
interact and less likely to be compatible if they do.

The theory of cognitive balance, as formulated by Heider (1958) and
especially by Newcomb (1961, pp. 4-23), also predicts this result. If strong
ties A-B and A-C exist, and if B and C are aware of one another, anything
short of a positive tie would introduce a “psychological strain” into the
situation since C will want his own feelings to be congruent with those of
his good friend, 4, and similarly, for B and %is friend, A. Where the ties
are weak, however, such consistency is psychologically less crucial. (On
this point see also Homans [1950, p. 255] and Davis [1963, p. 448].)

Some direct evidence for the basic hypothesis exists (Kapferer 1969,
p. 229 n.; Laumann and Schuman 1967; Rapoport and Horvath 1961;

5 In Barnes’s terminology, the union of their respective primary stars (1969, p. 58).
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Rapoport 1963).% This evidence is less comprehensive than one might hope.
In addition, however, certain inferences from the hypothesis have received
empirical support. Description of these inferences will suggest some of the
substantive implications of the above argument.

WEAK TIES IN DIFFUSION PROCESSES

To derive implications for large networks of relations, it is necessary to
frame the basic hypothesis more precisely. This can be done by investigat-
ing the possible triads consisting of strong, weak, or absent ties among
A4, B, and any arbitrarily chosen friend of either or both (i.e., some member
of the set S, described above). A thorough mathematical model would do
this in some detail, suggesting probabilities for various types. This analysis
becomes rather involved, however, and it is sufficient for my purpose in this
paper to say that the triad which is most umlikely to occur, under the
hypothesis stated above, is that in which 4 and B are strongly linked, 4
has a strong tie to some friend C, but the tie between C and B is absent.
This triad is shown in figure 1. To see the consequences of this assertion,

C
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A B

Fic. 1.—Forbidden triad

I will exaggerate it in what follows by supposing that the triad shown #never
occurs—that is, that the B-C tie is always present (whether weak or
strong), given the other two strong ties. Whatever results are inferred
from this supposition should tend to occur in the degree that the triad in
question tends to be absent.

6 The models and experiments of Rapoport and his associates have been a major stimu-
lus to this paper. In 1954 he commented on the “well-known fact that the likely
contacts of two individuals who are closely acquainted tend to be more overlapping
than those of two arbitrarily selected individuals” (p. 75). His and Horvath’s 1961
hypothesis is even closer to mine: “one would expect the friendship relations, and
therefore the overlap bias of the acquaintance circles, to become less tight with in-
creasing numerical rank-order” (p. 290). (le., best friend, second-best friend, third-
best, etc.) Their development of this hypothesis, however, is quite different, substan-
tively and mathematically, from mine (Rapoport 1953a, 1953b, 1954, 1963; Rapoport
and Horvath 1961).
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Some evidence exists for this absence. Analyzing 651 sociograms, Davis
(1970, p. 845) found that in 90% of them triads consisting of two mutual
choices and one nonchoice occurred less than the expected random number
of times. If we assume that mutual choice indicates a strong tie, this is
strong evidence in the direction of my argument.” Newcomb (1961, pp. 160—
65) reports that in triads consisting of dyads expressing mutual ‘“high
attraction,” the configuration of three strong ties became increasingly
frequent as people knew one another longer and better; the frequency of
the triad pictured in figure 1 is not analyzed, but it is implied that processes
of cognitive balance tended to eliminate it.

The significance of this triad’s absence can be shown by using the
concept of a “bridge”; this is a line in a network which provides the only
path between two points (Harary, Norman, and Cartwright 1965, p. 198).
Since, in general, each person has a great many contacts, a bridge between
A and B provides the only route along which information or influence can
flow from any contact of 4 to any contact of B, and, consequently, from
anyone connected indirectly to A to anyone connected indirectly to B. Thus,
in the study of diffusion, we can expect bridges to assume an important
role.

Now, if the stipulated triad is absent, it follows that, except under un-
likely conditions, no strong tie is a bridge. Consider the strong tie A-B: if A4
has another strong tie to C, then forbidding the triad of figure 1 implies
that a tie exists between C and B, so that the path A-C-B exists between 4
and B; hence, 4-B is not a bridge. A strong tie can be a bridge, therefore,
only if neither party to it has any otker strong ties, unlikely in a social
network of any size (though possible in a small group). Weak ties suffer no
such restriction, though they are certainly not automatically bridges. What
is important, rather, is that all bridges are weak ties.

In large networks it probably happens only rarely, in practice, that a
specific tie provides the only path between two points. The bridging func-
tion may nevertheless be served locally. In figure 2a, for example, the tie
A-B is not strictly a bridge, since one can construct the path A-E-I-B (and
others). Yet, A-B is the shortest route to B for F, D, and C. This function
is clearer in figure 26. Here, A-B is, for C, D, and others, not only a local
bridge to B, but, in most real instances of diffusion, a much more likely
and efficient path. Harary et al. point out that “there may be a distance
[length of path] beyond which it is not feasible for # to communicate with

7 This assumption is suggested by one of Davis’s models (1970, p. 846) and made
explicitly by Mazur (1971). It is not obvious, however. In a free-choice sociometric
test or a fixed-choice one with a large number of choices, most strong ties would
probably result in mutual choice, but some weak ones might as well. With a small,
fixed number of choices, most mutual choices should be strong ties, but some strong
ties might show up as asymmetric. For a general discussion of the biases introduced
by sociometric procedures, see Holland and Leinhardt (1971b).
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