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We adapt a class of new stochastic models for social networks to the study of
social change in corporate interlock networks. Data on a regional (Minnesota)
network are used to verify several descriptive hypotheses drawn from the existing
literature concerning interlocking directorates. We conclude that corporations
are more likely to make reciprocal board linkages asymmetric than they are to
reciprocate asymmetric ties, popular firms are just as likely as less popular firms
to be recruited to new boards, popular firms are more likely than less popular
firms to leave boards, and nonfinancial business organizations are more likely to
form new board ties with commercial banks and insurance companies than with

other nonfinancial firms.

In this research note we demonstrate how
a class of stochastic models developed by
Holland and Leinhardt (1977a, 1977b) and
Wasserman (1979, 1980) can be used to
test four simple descriptive propositions
that are drawn from the managerialist
(Allen, 1974; Pfeffer, 1972; Herman, 1973;
Mace, 1971; and Burt, 1979) and finance
capitalist (Perlo, 1957; Fitch and Op-
penheimer, 1970; and Mintz and
Schwartz, 1977) literatures on corporate
interlocks. One problem which we and
others (e.g., Fennema and Schijf, 1979)
have encountered is that propositions
from these literatures either are only rele-
vant to cross-sectional data or, if they in-
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clude a temporal dimension, have ignored
network properties of corporate interlock
systems. From the large number of propo-
sitions that could be derived from these
two perspectives, we consider only those
where it is reasonable to assume that
changes in network properties can be de-
scribed as stochastic processes, specifi-
cally Markov chains. With longitudinal
data on networks of interlocking corpo-
rate - interlocks in the state of Minnesota
from 1969 through 1978, we show how
stochastic models can be used to explore
substantive interorganizational network
change.!

The Evolution of Corporate Interlock
Networks: Some Hypotheses

Managerialists argue that directors are
important channels through which infor-
mation flows between firms. For example,

! Our conceptualization of a “corporate interlock”
is slightly different from that currently found in much
of the literature. As defined by Allen (1974:393),
*“. .. the term ‘interlocking directorate’ typically re-
fers to any situation in which two or more corpo-
rations share one or more directors in common.” We
seek to restore asymmetry to board linkages (see
Fennema and Schijf, 1979; and Warner and Unwalla,
1967) and thus define an interlock between firms as
any situation in which an officer of one firm sits on
the board of another firm. Although there is merit in
specifying indirect as well as direct ties (see Berk-
owitz, et al., 1979), only direct ties through corpo-
rate officers are considered.
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in his study of corporate boards, Mace
(1971:13) described how a host firm often
solicits information and advice from out-
side board members. Mace (1971) also de-
scribed how board members, in return,
are often privy to inside information. Ex-
tensive information exchange could give
rise to conflicts of interest, violations of
SEC regulations, and opportunism in the
marketplace; nevertheless, information
exchanges between board members and
their host firms appear to be quite com-
mon.

Given that information is freely passed
back and forth between firms through a
single director, we hypothesize that board
linkages between firms would not be re-
ciprocal. If firm j is represented on firm i's
board, then there is really no need for firm
i to be represented on firm js board as
well. This hypothesis is simple enough.
Because it is costly to use up a board slot
on a firm to which one is already linked,
firms should refrain from establishing re-
ciprocal board linkages and terminate re-
ciprocal linkages where they do exist.

Hypothesis 1: The probability of recipro-
cated board linkages becoming nonrecipro-
cated is greater than the probability of non-
reciprocated board linkages becoming recip-
rocated.

Because board members are important
information conduits, we also expect that
the number of boards on which a firm is
represented will affect its likelihood of re-
cruitment to different corporate boards in
the future. If a firm is on several boards, it
is in the center of an important resource
network and has access to valuable infor-
mation. Consequently, its officers should
be very attractive potential board mem-
bers. To take advantage of this access to
information, firms are likely to selectively
recruit those board members who have
the most to contribute. Thus, firms that
are popular tend to become even more
popular. ,

Hypothesis 2: If firm A is represented on

more boards than firm B, at time t, then the

probability of one or more new represen-
tations at t+1 will be greater for A than for

B.

We expect, though, that there is an
upper limit to the number of boards on
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which a firm can be represented. Even
though a firm’s officers may be in high
demand, a firm has a limited number of
officers whose time must be allocated to
many activities. One solution is simply not
to go on any more boards; another solu-
tion is to attenuate present linkages and to
take advantage of new opportunities. We
believe that firms choose the latter. To
improve the information to which they
have access, firms might find it difficult to
resist an invitation to expand their con-
tacts.

Hypothesis 3: If firm A is represented on
more boards than firm B at time t, then the

_ probability of leaving one or more old repre-
sentations at time t+1 will be greater for A
than for B.

Finance capitalists argue that, as
capitalism matures, banks and insurance
companies extend their control over cor-
porations. Indeed, financial institutions
have consistently been found at the cen-
ters of corporate interlock networks (see
Dooley, 1969; Mariolis, 1975; Allen, 1974,
Sonquist and Koenig, 1975). As Mintz and
Schwartz (1977) argue, financial organi-
zations are the hubs of industrial organi-
zations. As controllers of capital, these
organizations are vital to the interests of
large corporations. They are potential
sources of funds for internal expansion,
product diversification, and acquisitions.
Consequently, we expect that vacant
board slots among nonfinancial firms are
more likely to be filled by either a com-
mercial bank or insurance company than
another nonfinancial firm. In addition, as
officers of nonfinancial companies go onto
new boards, they should be more likely to
go onto the boards of banks and insurance
companies.

Hypothesis 4: As industrial, retail, utility,
and transportation firms form new board
linkages, the probability that these new link-
ages are with other industrial, retail, utility,
and transportation firms is smaller than the
probability that these new linkages are with
commercial banks and insurance companies.

However, this may be an oversimplifi-
cation, since an economic system does not
evolve without fluctuation or variation.
For example, in a period of acquisitions
(see O’Connor, 1968) or just before and
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after a slump in the business cycle (see
Fitch and Oppenheimer, 1970), ties to fi-
nancial institutions become more cen-
tralized (e.g., in New York banks and in-
surance companies) and corporations turn
to extralocal sources for loans. Under
these circumstances we suspect that local
corporations would withdraw from board
interlocks with local financial institutions
(see Mintz and Schwartz, 1977:22).
Needless to say, Hypothesis 4 ignores the
business cycle during a period of great
instability. Our only defense is that the
economy of the Upper Midwest (which is
based on high technology and foodstuffs)
has prospered in the period studied and
traditionally has not suffered as much
during recessions.

Research Site and Data

The network under study consists of
twenty-six of the largest public business
corporations in Minnesota from 1969 to
1978. We examined Fortune magazine's
listing of the 1,000 largest industrial firms,
50 largest retail firms, 50 largest
transportation firms, 50 largest utilities, 50
largest commercial banks, and 50 largest
life insurance companies for each year and
identified all business firms located in
Minnesota. We then chose for our study
only the firms that made the Fortune lists
each of the ten years.2

2 The twenty-six firms included in our study are:
American Hoist and Derrick, Apache, Bemis, Con-
trol Data, DeLuxe Check Printers, Economics Labs,
General Mills, George Hormel, Green Giant, Hon-
eywell, International Multifoods, Jostens, Minnesota
Mining and Manufacturing, Munsingwear, Pillsbury,
Toro, First Bank System, Northwest BANCO,
Dayton-Hudson, Gamble-Skogmo, Burlington-
Northern, Northwest Orient, Soo Line, NSP, Min-
nesota Mutual Life Insurance, and Northwestern
National Life Insurance. Despite the fact that
American Crystal and Land O’Lakes were also on
the Fortune lists for each year, they were not in-
cluded in our study because American Crystal only
moved to Minnesota in 1974 and Land O’Lakes is a
cooperative whose board is made up exclusively of
its own members. Since First Bank System and
Northwest BANCO are both bank holding com-
panies, any board ties between their respective
subsidiaries—1st National of Minneapolis, 1st Na-
tional Bank of St. Paul, Northwestern National Bank
of Minneapolis, and Northwestern National Bank of
St. Paul—and other firms on our list were recorded
as ties to the two bank holding companies.
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From annual reports we identified
board members and their primary busi-
ness affiliation. We constructed for each
year a binary 26 X 26 adjacency matrix. A
“1” was placed in a cell (i,j) if an officer of
organization j was on the board of corpo-
ration i, and a “0” otherwise. We ignored
retired officers. Diagonal elements of the
matrices were also ignored.

Several very large corporations were
omitted from our study by design. Those
firms that did not appear on the Fortune
lists for ten consecutive years were
dropped.? Thus, firms that had recently
experienced rapid growth or decline, new
firms, and large firms that had been pri-
vately owned and only recently became
public were excluded. Moreover, we
study interlocking directorates among
only the twenty-six firms. We ignore a
host of board linkages to other Minnesota
firms, to firms in other parts of the coun-
try, and to organizations outside of busi-
ness.* Since research has shown that firms
in the same geographical area tend to
interlock with one another and not with
other firms in other regions (Levine, 1972;
Allen, 1978; and Sonquist and Koenig,
1975), it is reasonable to assume that our
Minnesota network is a meaningful and
relatively self-contained subsystem of a
larger network of corporate interlocks.
The interlocks among our twenty-six firms
constitute approximately 14% of the total

3 We restricted our study to firms which were on
our lists for all ten years because of the lack of
stochastic models that allow nodes to enter and leave
the network. This is indeed a problem. A more thor-
ough analysis of these data could concentrate on
year-to-year transitions, and not pool over the ten
year period, thus maximizing the use of these data.
However, since the emphasis here is on parameter
estimation to verify our four hypotheses, pooling
makes more accurate estimates (see Runger and
Wasserman, 1980).

4 Looking at all the board members of all twenty-
six firms in 1969 and 1978, we find that nonprofit
organizations were better represented on these
boards in 1978 than in 1969. The percentage of inside
directors decreased from 33.8 to 28.2, the percentage
of directors from other firms in the network de-
creased from 14.1 to 13.1, and the percentage of
directors from other business corporations de-
creased from 36.7 to 34.0. (The total number of board
slots remained about the same over the decade: 370
in 1969 and 373 in 1978.) In contrast, the percentage
of board members from nonprofit organizations in-
creased from 4.1 to 7.2.



