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The Network of Corporate Interlocks in the United States:
An Overview

Abstract

The major business organizations of the United States are
linked into networks by means of interlocking directorates.
For a network of interlocks among 797 major corporations and
their 8623 directors summary descriptions are presented,
estimating typical numbers of directors per board, numbers of
boards per director, numbers of interlocks per board, path
length, and connectivity.

The data summaries suggest that power structure debates
requiring the existence of one or more elites or of critical
subgroups within the economic system may be based upon
inadequate models of reality. The data suggest a system whose
overall pattern is not reducible to the individual properties
of salient persons or corporations. The shapes of the
distributions suggest differences in degree rather than
categorical differences in kind among these corporations. The
connectivity of the overall network is robust under heuristic
destruction of 1large subsets of its parts, and there exist
parallels between this real-world network and random networks.
It is highly connected by short and redundant paths, creating
a pattern in which there appear to be no Kkey persons,
corporations, or elite subsets of persons and corporations.



The Network of Corporate Interlocks in the United States:

An Overview

This paper will show that some major debates among power-
structure theorists rest on faulty or inadequate models of
reality. Their major problem is that they have relied on
partial or inadequate data which pluck isolated facts from
their context and fail to evaluate them against background
rates and distributions of the data. Concretely, it is a
study of interlocking directorates as, for example, General
Motors is '"interlocked" with J. P. Morgan and Exxon is
"interlocked" with Chase Manhattan by directors who are common
to their corporate boards.® It is an attempt to take a
comprehensive look at the corpus of interlock data within
which particular interlocks such as these occur.

These data form part of the empirical base upon which
major debates in the study of power are, ultimately, to be
decided. For example, what 1s the site (or what are the
dominant sites) of power within the economic sector? Does it
lie among owner/capitalists (Mills, 1956), among non-owning
managers who are autonomous of capital (Berle and Means, 1932),
within a managerial class (Burnham, 1941), among technocrats
(Galbraith, 1967),or among custodians of capital who assume its
control (e.g. House [Patman], 1968)? Similarly, what is the
distribution of power? Is it concentrated within an elite
(Hunter, 1953; Mills, 1956; Domhoff, 1967; Mandell, 1969), or
distributed pluralistically among many alternately competing
and cooperating co-equals (Dahl, 1961; Rose, 1967), or does it

reside not in the parties of the economic system Per se but in
the structure of the system and in the pattern of oppositions

among these parties (Marx and Engels, 1959[18&ﬂ;Mao, 1971 [1937]>

In part these issues will be settled by examination



—2—

of 1links (if any) and of the pattern of 1links through which
different actors would execute their determination of action by

other actors.

With a few notable exceptions (Warner, 1967; Dooley, 1969;
Allan, 1974) 1little 1is known about the statistical means and
distributions of these data as evidence of dominance or
coordination (or at least of specialized information flow) between
the linked parties (e.g., Mills 1956; Domhoff, 1967; Lundberg,
1969). Yet, without knowledge of the pattern of these data as a
whole and their central tendencies "power" researchers are like
demographers without a census, citing births without birth rates.
The researcher risks constant surprise at isolated facts that
would be rather unsurprising were average characteristics known
and, conversely, he risks overlooking occurrences in which absence
(not the presence) of an interlock would be the truly unusual
event, something that can only be detected in contrast to known

base-line characteristics of the data.

The original intention of this work was simply to provide base
line facts against which details cited in more theoretical debates
would need to Dbe assessed--not to confirm or deny specific
hypotheses argued in these debates. However, although data never
speak for themselves, the cumulative effect of these data has been
a surprise and has defeated the original intention of the work.
Their effect is not so much to support one or another side of the
debates of power structure research, for example, to support elite
theorists or pluralists, but rather to undermine the debates

themselves.

Data

The major business organizations of the United States are
bound together by a variety of links ranging from shared directors
and mutual ownership of each other's stock to diffuse cultural

links created by school ties and common social milieu.
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Among all these types of 1link, interlocks are distinguished by
their susceptibility to systematic data collection: They are a
matter of public record. For most major businesses one may obtain,
within reasonable 1limits, the complete and accurate record. By
contrast, even ownership data, much less person-by-person
behavioral data recording who said or did what to whom, when they
did it, and what they meant by it are all but impossible to obtain
with existing documents and rules of disclosure.’ A great variety
of data exist, of course. The problem is that they have not vyet
been collected systematically and lend themselves to proof by
anecdote: an argument is stated and data supporting the argument
are adduced as evidence. It is hard to balance negative evidence
against the positive evidence. Zeitlin (1974), for example, argues
that the evidence for managerial control is weak, arguing his

point by sifting through the facts wuntil counter evidence 1is

uncovered-- illustrating that both sides have been using data
which, with proper selection, "support" guite a variety of
conclusions.

The interlock data used here are an archive prepared by
Mariolis and Schwartz (Mariolis, 1975) recording directors and all

interlocks among the "Fortune 800" 1lists of corporations for

1969-70, including the 500 largest industrials (ranked by sales),
the 50 largest commercial banks (ranked by assets), the 50 largest
insurance companies (also ranked by assets), 50 retailers (ranked
by sales), 50 transportation companies (ranked by operating
revenues), and 47 miscellaneous corporations. Using standard
business references (detail in Mariolis, 1975), Mariolis and
Schwartz recorded the list of all directors and then crosschecked

names, eliminating duplicates and recording co-occurrences. °

Results

Marginals for Boards of Directors
Beginning the analysis with fundamentals, Figure 1 1is the

histogram of the number of persons per board. (Outlying cases
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have been labeled by name. Cumulative counts are displayed in the
left margin to facilitate computation of order statistics. For
example, the board of Mutual of New York is 791st in rank order,
7th in reverse order. Its board includes 30 directors and it is
the only board of this size.) The distribution is reasonably well
clustered around board sizes of 10 to 15 directors. The median is
13. A typical board is, thus, a small group, but the range from 3
to 47 suggests likely differentiation among them with respect to
face-to-face interaction style, division of labor, formal
organization, authority and hierarchy patterns of which these
organizations are mechanically capable as a consequence of their
size.

Although there are modes both at size 12 and size 15, the
appearance of the distribution is quite smooth. Its smoothness
suggests that differences in kind among them may emerge gradually
through differences of degree. There is no great disjunction or
extreme bimodality which would indicate a partition of the
corporations into clearly distinct subpopulations.

--Figure 1

Nevertheless the labels on the extreme cases clearly suggest a
pattern within this population: All 10 of the 10 largest boards
belong to banks or insurance companies. The "smallest" bank board
and the "smallest" insurance company (both have 11 directors) are
only slightly below the median for the full 797 boards. Conversely
the largest "non-financial" boards have 26 directors (Gulf and
Western, and Genesco) are not particularly large in comparison to
the boards of banks and insurance companies.

--Figure 2--

This suggests a differentiation which is confirmed by the
histogram for financial institutions, Figure 2. The median board
size among these 100 financial institutions is 20, one-third
larger than the overall median. More interesting, the distribution
for financial institutions is bi-modal at sizes 15 and 24.
Inspection of the cases shows that every one of the 11 (of size

15) is classified by Fortune as "Insurance" while 24 of the 25 (of

sizes 24 to 25) are "Commercial Banks ". Thus,



FIGUFE 1

Pergona per Board: Histegram for Boards of 797 Corporations
Constituting the “"Fortune B0O" for 1970.
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FIGURE 2

Parzons per Board: Histogram for Boards of 100 Financial
Institutions
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although the most extreme cases in Figure 1 include both banks and
insurance companies, as a whole these two groups are clearly
differentiable. Among boards of the 50 commercial banks the median
size is 24, while among boards of the 50 insurance companies the
median size is 16, compared to the median of 13 for the 697
non-banking non-insurance corporations. For these three groups
(banks, insurance corporations, other) the medians are 24, 16, and 13,
the inter-quartile spreads are 3,5 and S5respectively, the means are
23.6, 17.8, and 13.2 respectively, and the standard deviations are 5.4,
54, and 3.7.

Further inspection of the cases 1in Figure 1 suggests a
correlation between rank and size, as noted for 1935 and 1966 data
by Dooley (1969) and by Allan (1974). Adding one piece of
information, assets (Fortune, 1970) to the data and graphing board
size against assets confirms the correlation, Figure 3. Further,
noting the distribution of points for the different types of
corporations, the evidence does not imply a partition into
distinct populations. Large corporations (by assets) have large
boards and commercial banks are large (by assets), but assets
appears to be an intervening wvariable explaining part of the
apparent correlation between type of corporation (bank, insurance,

other) and size of board.

Marginals for Persons

Figure 1, above, is the distribution of boards according to
number of members. It is equally appropriate to swap the roles of
boards and of persons and then look at the distribution of boards
per person. Figure 4 describes persons according to the number of
boards on which they sit The distribution is clearly quite
different in form from the preceding distribution. The total
number of directors is 8,623 which 1s in itself interesting

because the corresponding
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mean in Figure 1 1is 14.16 members per board. Hence one would
expect a total of 11,286 directors for the 797 boards if they were
all independent. Clearly they are not. The figure is low by
about 25% and, in fact, 1572 directors form the network among
these corporations, almost exactly twice as many "linkers" (197%)

as corporations.
--Figure 4--

These 1572 men (almost all of the directors are male) are the
stuff of elite theories and interlock studies as they apply to
corporate data. A brief description of the high-extreme cases is
presented in Figure 5. The 20 most highly linked persons are,
jointly, 0.4% of all the directors. They hold 153 directorates
(1.4%) of the total) and reach 130 corporations (16% of the
797) . 15 out of these top 20 directors sit on a board of a
commercial bank, 14 of them sit on the board of one or more of the
first fifty industrials, 11 sit on a board of one of the insurance
companies, and 8 of the 20 combine banking and insurance
positions.

--Figure 5--

Who are these twenty men? Characterizing them in terms of the
corporations they join, Figure 5, and limiting "industrials" to
the first fifty in order to use the same number of corporations in
each of the Fortune categories, these directors act most
frequently (10 of the 20) as links between Banks and Industrials.

Other 1links formed by these directors were Banks-Merchandisers

(9), Banks-Transportation (9), Banks-Insurance (8), Insurance-
Industrials (7), Insurance-Utilities (7), and Industrials-
Merchandisers (7). Thus, staying within the rough classification

used by Fortune, the special attribute of persons occurring at the

high-end of the histogram is, predominantly, membership in bank
and industrial boards, and the 1links they establish are, most
frequently, either between banks and other categories (except
utilities) or between insurance companies and one of the other

categories.
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Duality: ©Persons versus Corporations

The comparison between the distribution of persons per board,
Figure 1, and the distribution of boards per person, Figure 4,
speaks to one of the classical problems of network analysis, the
duality between "nodes" and "links." There are two ways in which
data may be identified with the abstract categories of "nodes" and
"links" wused in network representation. In the Mariolis and
Schwartz data, persons might be identified as the primary units or
nodes of the graph, while corporations--viewed as the meeting
ground of these persons--are identified as links. Alternately the
corporations might be identified as nodes while the interlocks
(people) among them are identified as 1links. In the abstract,
points and links (nodes and lines) may at times be dual concepts
(Breiger, 1975), for there may be no way to determine the priority
of one or another interpretation of the same data. Nevertheless
the choice Dbetween them may be important Dbecause of its
constraining effect on subsequent interpretations of the data and
on theories derived therefrom.

For example, identifying persons as the primary units or nodes
of the network is most consistent with an elite or pluralist
theory in which key individuals, "great" families, and interest
groups "run things" through their manipulation of links to wvarious
corporations, industries, governments, and offices. This frame of
reference brings to mind the popular image of nineteenth century
"barons" competing and combining as they moved into and out of
interests in railroads, oils, steels, telegraphs, and banks.

Identifying corporations as the nodes changes the image,
presenting corporations and industries, like o0il and banking, as
the primary units of the network whose coalitions and combines are
mediated by people. The Berle and Means study (1932) and the
premises of Bar an and Sweezy (1966) lead in this direction.®

The data per se are incapable of definitively proving
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the priority of one or another of these two choices. They do,
however, provide some strong hints.

A first look at the distribution of boards per person (the B/P
distribution) in Figure 4 suggests a sharp difference as compared
to the distribution of persons per board (the P/B distribution) in
Figure 1. The B/P distribution is extremely skewed, apparently
entirely different in form from the P/B distribution. Of these two
distributions, Figure 1 and Figure 4, one 1is reasonably
symmetrical (though trailing to one side), the other is skewed in
the extreme. Experience suggests that variables whose
distributions are symmetrical, smooth, and single-peaked, 1like 1,
tend to be additive and homoscedastic in their interaction with
other wvariables, while +wvariables distributed 1like 4 are not
(Bartlett, 1947). Experience further suggests, though it surely
does not prove, that wvariables distributed as in 1 tend to be
interpretable or meaningful to the analyst. So that on
preliminary inspection the aggregate view of the Mariolis and
Schwartz data suggests that -there is a difference between the two
ways of organizing these data and that one unit, the corporation,

is primary

Conditional B/P Distributions

This would be a useful result were it correct, but it does not
hold up under further examination. One should be suspicious of
the fact that the unit (the corporation) that appears to be more
basic is also the unit Mariolis and Schwartz assumed to be more
basic from the beginning. Mariolis and Schwartz selected 797
boards and did an exhaustive search for their 8623 members. Thus
their data for persons per board are complete but their data for
boards per person are not, because the data exclude all board
memberships that fall outside the 1limits of the "Fortune 800"

corporations. The results would have been different if
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the dual procedure had been followed--that is, if 800 people had

been selected and if all their memberships and voluntary
associations had been recorded. The theoretically arbitrary choice
of one side of the duality, identifying corporations as the nodes,
may in itself be responsible for creating distributional forms

that appear to confirm that choice.

It would seem possible to test this conjecture but, as will be
shown, the results of such a test do not provide a simple answer.

Instead they expose a different kind of effect altogether.

To test the consequences of removing or at least reducing the
selection effects, the conditional B/P distribution in Figure 6
was restricted to the 752 members of the first 50 industrials. The
752 persons were sgselected from the first 50 while their
memberships were tabulated exhaustively among the full 797
corporations of the Mariolis and Schwartz data. This reduces,
though it does not eliminate, the bias by searching for
memberships within a much larger set of corporations than the

group from which these 752 persons were selected.

--Figure 6--

In this conditional B/P distribution the skew 1s reduced.
Whereas in the full B/P distribution the ratio of 1-counts (the
count of directors sitting on one board) to 2-counts (the number
of directors sitting on two boards) is 7051 to 959 (approximately
7 to 1), within this conditional distribution the ratio of
l-counts to 2-counts is reduced to 404 to 135 or approximately 3
to 1. Thus, at 3 to 1 the restricted distribution is considerably
less skewed, which confirms that part of the explanation of the
extreme skew 1in Figure 4 (and of the apparent primacy of
corporations) is a simple mismatch between the sampling unit for

the Mariolis and
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Schwartz data (corporations) and the analytical unit (persons) of
the B/P distribution. We may conjecture that the true B/P
distribution for the full 8623 is more like the true P/B

distribution than was indicated in these data, thus 1leaving us
once again without a choice between the two sides of the duality
or between the two views they represent. Which unit of analysis
is more fundamental and more appropriate to these data, persons or
boards? In spite of the apparent difference between B/P and P/B,
Figure 1 versus Figure 4, there is as yet no clear indication.

However, a further look at this conditional B/P distribution
suggests a second and clear <zresult that was completely
unanticipated: Unlike the distribution of board sizes, the
distribution of person memberships appears to be decomposable into
clearly separate distributions. If the target population of
persons is restricted still further, to fewer than 50
corporations, there is evidence that the B/P distribution is in
fact masking the presence of two distinct populations of
directors, "insiders" and "outsiders."

Figure 7 shows the B/P curves for directors of the "first"
twenty, ten, five, and four industrials. The differences in these
curves are disturbing because they indicate that inferences about
interlocks differ not only according to whether we use fragmentary
or comprehensive data (an expectation on which this investigation
of the M&S data is based), but may also differ according to the
size of the subset chosen. Moreover, the shape of these

restricted B/P distributions does not approach the simple bell

shape of the B/P distribution. Instead it Dbecomes bimodal,
implying that there are two populations, one of which is swamped
by the large frequency of the other and thus not visible in the
preceding histograms. The two B/P distributions are quite

distinct: Up
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through about 5 boards and 86 people one sees these as separate
distributions gradually melding visually into one distribution
seen for the whole.

--Figure 7--

It is necessary to ask how much of this double-distribution
effect (and how much of its attendant implication of two distinct
populations) is idiosyncratic to these first 5 corporations and
their 86 directors. Is this a specific GM-Standard
Oil-Ford-GE-IBM-effect, or is it something more general?

Repeating the same graph with the first 20,10,5, and 4
commercial Dbanks (Figure 8), a still stronger effect can be
observed: Here there is little evidence of the low-directorate
population at all, and this new distribution is unlike any of the
preceding. Where 1-counts were to 2-counts as 7 to 1 in the
while, and as 33 to 13 (2.6 to 1) among the first five
industrials, for the first five banks the distribution is quite
reversed at 15 to 33. Among these bank directors, it is the non-
linker who is rare.

--Figure 8--

These restricted B/P distributions imply, first, that
directors are drawn from two distinct populations, and now
exploitation of this difference between types of directors can be
used to establish differences among types of boards. The banks are
clearly different from the industrials. The histograms indicate
that their directors are, relatively speaking, the site of the
connecting population. Examining others among the Fortune
categories (using histograms for the top 10 corporations in each
category--not shown), utilities are relatively like the banks, the
insurance companies and transportation companies are an
intermediate form, and the industrials and retailing boards are
heavily drawn from insiders. (For reliability, among industrials

five separate sets of ten industrials have been examined.)
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Networks--Radius One

This completes the present analysis of the marginals. They
indicate that a typical corporation has 10-15 directors. The B/P
distribution is smooth and single-peaked, indicating that there is
no strict polarization into two or more distinct size groups.
Nevertheless, there is a considerable range of board sizes, from 3
to 48, suggesting that in terms of the sheer mechanics of group
process there will be functional distinctions among them.

The aggregate B/P distribution is sharply skewed and quite
unlike the P/B distribution, but in part this is a consequence of
the difference between the Mariolis and Schwartz sampling unit
(corporations) and the analytical unit used for these
distributions (persons). More interestingly, breakdowns of the
B/P distribution indicate two distinct populations of directors,
and these populations in turn imply a distinction among the
corporations which tend to draw their directors from one or
another of the two populations.

We now turn to properties of these data as networks per se,

looking at 1links from board to person to board. This further
examination of the data holdssome interesting facts, and some
surprises, and finally begins to impose an overview of these
corporate networks.

Beginning with the frequency of interlocks, Figure 9, 1is
interlocking among the leading corporations a rare event or a
common one? The data show it is quite common. The median number
of links to other corporations is eight. Is it important or
noteworthy then that DuPont, for example, is linked to eight other
corporations? The answer is no. Eight interlocks makes DuPont
just a typical corporation with respect to-interlocks. In fact,
the unusual corporation is one that is not interlocked to others.
Only sixty-two corporations have no 1links among the 797, while

five percent have twenty-eight or more links.
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--Figure 9--

The histogram of interlocks per corporation is rather plain
and smooth, suggesting as did Figure 1 that it is essentially one
population of corporations with no sharp division into a
population that is heavily linked versus another that is not.

However, as shown in Figure 10 by the graph of rank
(horizontal) against number of interlocks (vertical), among the
500 industrials the number of 1links per corporation is highly
correlated with rank (in sales) of the corporation. Among the 62
unlinked corporations, the 44 unlinked industrials have a median
rank (by sales) of 346, whereas among the 102 corporations linked
to 20 or more corporations, the 44 most-linked industrials have a
median rank of 64.5. The same correlation between rank and
linkage 1is repeated among banks (shown to the right of the
industrials in Figure 10), insurance companies (further to the
right), and other subsets of the Fortune list. This initial look
at the data implies that large corporations are not only large in
their attributes (as corporations) but are also central to the
corporate network.

--Figure 10--

As with the preceding distribution, however, there is an
alternate explanation for these same data which does not require
that large corporations (by rank) are also central. The
corporations may be 1linked together in an undifferentiated web
with no center at all--but a web that appears to be differentiated
into more central and more peripheral regions: The five hundredth
industrial may be '"central" to industrials beyond the first 500,

but appear relatively peripheral and unlinked because these

smaller corporations have been excluded from the data. The process

of data collection has imposed a boundary.
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This question, whether the 1large corporations do or do not
have the same network pattern as the small corporations, cannot be
answered directly with these data. Its importance is that the
answer can alter our view of what is or is not salient among these

data, altering our perception of which corporations are really

outstanding in terms of their networks. For example, Harris Trust
(Chicago) has 27 1links to other corporations. Is this a large
number, or is it not? Absolutely, compared to other banks 27

links is not a large number. 27 links leaves Harris tied for 13th
among the 50 banks and in that sense Harris is quite insignificant
as an interlocker.

However, 1f the correlation between rank and number of

interlocks is spurious (explained by imposition of the Fortune

boundaries), then it is necessary to control for this correlation.
Figure 11 shows the trend line of 1links against rank of assets.
Harris is quite distinctive when one has controlled for size or
end effects. Its 27 links are about four times the number one
would expect from the 32nd ranking bank (by assets).

Similarly, using the absolute numbers of 1links, Chemical Bank
with 61, First National (55), Chase Manhattan (52), and Morgan
(50) are the unusual banking corporations in the sense of being
the most-linked, whereas, compared to the trend line, a different
set of leaders would be distinguished. If the correlation between
rank and numbers of interlocks is due to the arbitrary imposition
of a boundary, then the true network "stars" are the ones whose
residuals set them off from the trend 1line. They are a set of
dispersed regional Dbanks, including National City Bank of
Cleveland (#44 with 37 links), Northern Trust of Chicago (#43, 19
links) and Harris Trust of Chicago (#32, 28 1links), plus others
from Pennsylvania, Wisconsin, California, North Carolina, and

Massachusetts.
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--Figure 11--

The tabulation of 1links at ©radius one (corporation to
corporation) discloses these two groups, the absolute and the
conditional leaders. One may conjecture that the conditional
leader corporations replicate the same network role as the
absolute 1leaders but do so regionally and with respect to a

population of corporations not included within the sample.

Networks--Radius Two or More

Chains of greater 1length, corporation-to-corporation through
one or more intermediary corporations, begin to indicate the
global structure of this network and raise some disturbing
questions regarding the possible meaning of -the network itself.

What are the sizes of the connected networks within this overall

network of 7977 That is, as the networks spin out from one or
another corporation, what are the sizes of the groups they
ultimately reach? Are we dealing with sets of ten to fifteen
corporations, or is the typical corporation an isolate? The
distribution of maximal connected subgraphs includes 62 isolates,
i.e., "networks" of size one. There are four dyadic nets of
exactly two corporations. There 1is one net of exactly three
corporations, and then beyond these subgraphs of size 1, 2, 3, and
4 there 1is a complete discontinuity in the distribution of the
sizes of these subnetworks: The next subnetwork contains all of

the remaining 724 corporations and a similar proportion of all

directors. In essence, the plural term "networks" may be
dispensed with to these data. The corporate network of the
including most of the well known "names," is one connected net.

As we shall see, however, the meaning of this fact is far from

clear.
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Another quality one wants to measure may be described
informally as the pattern of this web of connections. Is the
network compact as in the familiar "circle" of small-group
sociometry; are the members differentiated as in a "Y" network or
a "wheel," or are the networks long and sparse and "chain"-1like?
Experimental evidence with small groups (Leavitt, 1951) shows that
these global properties of a network will affect the performance
and efficiency of a work group so organized, and will impose
differentiation among the functions of the individual members of
the group. One may conjecture parallel consequences (or causes)
within these interorganizational networks. Thus one must ask,
given that this "giant" component of the network is linked at some
length, how long are the paths? The paths could wvary anywhere
between length 1 and length 723 (if there were a 724-corporation
analogue to the small group "chain"). By count of the data, the
median shortest path length is 3: 61% of all shortest-path
connections (among the 724) exist and are completed in three steps
or less (from CO to Cl to C2 to C3) 91% of all shortest-paths are
completed in four steps of less. (Among all shortest paths
linking pairs of the 724 corporations, the single longest path is
of length 8.)

In other words, although the number of corporations is large,
the path lengths are short. The typical board of directors is a
small group. The typical path length between groups and directors
is short. The network of corporations and directors appears to be
as intricately and tightly tied together as is a small community
with its multiplicity of cross-cutting ties.

The picture now beginning to emerge must, I think, give pause
to those of us who might have expected the data to yield to
analysis in terms of "good guys" and "bad guys,' or central and

non-central personages and corporations, or
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even in terms of elites and non-elites. For what is an
outstanding corporation when the median-linked corporation has 8
links and when more than half of all shortest corporate pathways
are of length 3 or less? For example, from the board of Equitable
Life one reaches 68 corporations at one remove, and 450 at two
removes, including 44 of the first 50 industrials, 39 of the second
50 industrials, 24 of the first 25 banks, 18 of the first 25
insurance companies, and 18 of the first 25utilities. It might be
argued that these facts single out Equitable's "position" as an
event to be explained, but then one looks at Chemical Bank and
beyond Chemical Bank to the whole context of these data. Chemical
Bank New York reaches 61 corporations at one remove and 422
corporations at 2 removes, including among them 40 of the first 50
industrials, 39 of the second 50 industrials, 22 of the first 25
banks, 17 of the first 25insurance companies and 15 of the first 25
utilities. These are minimal statements of the degree of
connection: Connection via not-included corporations would reduce
the path lengths and increase the density of indirect 1links among
the top corporations, and interlocking among boards is, of course,
only one medium of contact. At a minimum, the global pattern of
these data implies that anecdotal use of interlock and of isolated
facts and the presentation of such data in explanation of actual
economic events must be done with extreme caution--not because
such links do not exist, say, between Exxon and First National
City and between General Motors and Morgan, but because so many
direct and indirect 1links exist that it is difficult to evaluate
direct consequences of any link that is embedded as one among many
redundant and short direct and indirect links.

A major feature of these data seems to be the existence of a

"field" of elements, densely connected and redundantly
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linked at few removes, a set that seems difficult to differentiate
into subgroups or parse into structures. The unusual event, the
event that would need explanation, would be the non-existence of
some short path between two major corporations. Two final
analyses conclude this initial exploration of the Mariolis and
Schwartz data and provide more dramatic evidence of this fieldlike

organization among corporate data.

Heuristically Altered Networks: Is There an Elite?

The typical path length among these corporations is, as we have
noted, short, but short path length is consistent with several
possible patterns of organization for the network. The pattern of
the corporate network could be tree-like, with short paths
directed through common "superiors." Or, without invoking the
hierarchical connotations of a tree-like structure, the
organization could be star-like with nodes linked to central nodes
which are themselves linked to more-central nodes. Either of
these patterns might contain critical nodes or critical links--
that is, persons or corporations upon whom the global connectivity
and global shortness of paths would depend. Then again, the
structure might not contain critical nodes. The corporations and
their directors could be woven together seamlessly and redundantly
with no point being critical to the whole.

The question at issue 1is, is there an elite? That 1is, is
there a minimal-sized subset whose absence would disrupt the
comprehensive, short-linked phenomenon observed and upon whom the
phenomenon may be said to depend? Having raised the question, I
must defer my answer--or at least equivocate a bit--because it 1is
rather difficult to define an efficient search procedure that
would detect such a group were it present and difficult,
therefore, to prove that such a group does not exist. In rough

terms, however, some reasonable
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bounds can be put on the possible yes or no answers to this
question, and the answer--so far--appears to be negative. For
example, the data show that banks have the largest boards and the
most heavily linked directors. Do these bank boards and directors
perhaps contain a subset which is a critical "elite"? Suppose all
the commercial banks and all of their directors are withdrawn from
the network? Does the connected, redundant, short-1linked
phenomenon we have observed disintegrate?

Understanding that this is a first cut at the guestion, the
answer is no. The largest connected component in the unaltered
data is 724 corporations, or 91%. Altering the network by
removing these banks and their directors, the largest connected
component is 621, down by 103 (48 of which are the Dbanks
themselves), but this is still 83% of the network. Where several
points among the 724 could reach the whole in 5 steps or less in
the unaltered data, several points can reach the whole in 6 steps
in the data from which the banks and their directors have been
removed.

This search would have been interesting because--had it
worked--it would have established an outer bound within which one
could attempt to localize the network-defined elite. It would be
found somewhere within the set of banks and their directors, but
the test failed.

However, failure to find it does not prove that such a set
does not exist. Thus, a second search was initiated. Less subtle
than the first, it attempts to divide the network by brute force:
Here the most-linked corporation, Equitable Life, and all its
directors were removed from the data. Although Equitable Life is
linked to 63 other corporations, only one of these was thereby
isolated from the core of the network. The rest had alternative
connections so that, again, heuristic removal of one corporation

separates only
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one other corporation from the core of the network, not seriously
perturbing the whole. Continuing, the necessary link-statistics
were recomputed for this altered net; the 796 remaining
corporations were reranked, and again the most-linked corporation
and all its directors were removed.

I expected this procedure, repeated sufficiently often, to
divide the network. This brute-force division would have been
hard to interpret--had it worked--because of the nonsubstantive
strategy of this procedure, simply removing great numbers of
links. However, this method, 1like the first, would have provided
a starting point for more delicate procedures. Yet this too
failed: 9 such removals left the core at 710 (down 14) and 21
such removals (as far as I have proceeded) left the core at 681,
still 88% of the whole.

The large-graph, short-linked phenomenon of this network does
not break up under this massive destruction of its ©parts.
Removing the likes of Bank America and Chase Manhattan does not
have an effect 1like breaking off the limbs of a tree. (On the
average, each node removed took only one other node from the
central network.) The network does not have such a tree-like

organization or, at least, the "trunk" has not yet been found.

Random Graphs and Magic Numbers

The process of analyzing the network in the literal sense of
taking out its ©parts has surprisingly 1little effect, and
reinforces the earlier indications of a nonindividual field-like
phenomenon. There is a separate and final analysis--or, really,
the beginning of a new line of analysis--which has the further
effect of de-individualizing the image of this network and
shifting attention to the whole. Abandoning data analysis for the
moment, suppose one imagines some social engineer or super-baron

of barons charged with the
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task of constructing a network among these corporations by

assigning directors so as to link them. The minimum number of
persons needed to join the 797 into a network is, of course, one
person (or one person per connected set of corporations); one
hyperactive director placed simultaneously on every one of these
boards would suffice to connect them.

More realistically, one might build the network as some kind
of tree structure, fanning out from the center to the periphery.
This could still be done with a set of people whose number was
some fraction of the number of corporations.

One might imagine a variety of strategies for our hypothetical
social engineer. One strategy of particular interest--because of
its connotation to sociologists--is random assignment. The theory
of such graphs has been developed in part by Erdds and co-workers
(Erdds, 1973) and, though primarily theoretical, the work contains
some interesting descriptive material as well as a critical number
which derives from the theory. Erddés and Renyi (1973) describe
phases in the evolution of a random graph as the number of points

becomes 1large and as the ratio of edges (links) to vertices

increases. In phase one, the ratio of edges to vertices is
vanishingly small (i.e., the ratio approaches O as the number of
vertices becomes infinite). In this phase the few connected

components of the large random graph consist mainly of small trees
i.e., of small graphs containing no cycles.

In phase 2, the number of edges is no longer vanishingly small
but remains less than half of the number of wvertices. In this
phase the whole graph is still fragmented into small connected
components which are predominantly trees or graphs with a single
cycle. The new features of this second phase are the appearance
of these single-cycle graphs and the asymptotic disappearance of

any wholly isolated vertices.
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In phase 3, as the ratio of edges to vertices increases the
dramatic phenomenon of the theory is observed. When the number of
edges is close to 1/2 the number of vertices, then the nature of
the random graph is transformed. Abruptly at 1/2 most of the
fragments and most of the separate connected components coalesce
into a single giant component, reminiscent of what we have in fact
observed in these data The giant component, as Erdds and Renyi
describe it, is a complex structure. Outside of the single giant
component the remaining fragments of the random graph are
relatively small and, mainly, they are trees.

In subsequent phases as the ratio of connecting edges to
vertices increases beyond 1/2, the probability that all points are
absorbed into the single component approaches 1, those points not
included in the large component are mainly single points (not
connected to any other points), and then finally as the ratio
continues to increase the random graph becomes more complex and in
a sense more uniform as the order of each point (the number of
edges impinging on each vertex) approaches uniformity.

No safe conclusions may yet be drawn from this theory as it
might apply to the real world, but two observations are in order.
One is the descriptive similarity between Erdds and Renyi's phase
3 random graphs and the real-world data reported above. The
second observation is that the magic number in the Erdds and Renyi
theory and the magic number in these data are the same (or
inverted, depending on how the data are interpreted as edges and
vertices). Note the number of corporations in the population was
797 and the number of interlocks was 1572. The number is "magic"
in the sense that simple integer numbers arouse one's curiosity
when they occur in otherwise complex data, even when they cannot

be explained--as is surely the case here. There is
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no simple explanation nor interpretation, nor even any simple
implication of this number, for this juxtaposition of random and
real graphs points 1in two directions at once: One direction
suggests that the facts of the corporate data, which some
sociologists are at pains to endow with meaning and to adduce in
the explanation of current events, are in feet the work of some
whimsical spirit who shoots '"craps" with our universe. In the
other direction, one observes this seemingly wvery "non-random"
number, 2 (or 1/2) emerging from the real-world data. Why 2, why
not 1.4 or 7.87? What is there about this social system, or
individuals in it, that causes the ratio to approximate this
number--if indeed it is stable over time and is thus some kind of

socially maintained constant.

Conclusion

The phenomenon described by these distributions is at wvariance
with implicit models that wunderlie power gstructure analyses.
Notwithstanding the classical injunction to study social facts sui

generis, conventional sociological models are populated Dby

identifiable individual corporate or corporial actors who make
decisions and control or negotiate with other actors. The data
appear too complex to be fit by such models. There are too many
paths running in too many directors. Each party has many direct
links and most pairs of corporations are linked by short paths.
Nor are other types of data likely to reduce the phenomenon to the
simplicity required for "A controls B" imagery of power.
Overlaying these interlock data with ownership data, kinship data,
common legal council, industry committees, stock registration and
so forth is likely to increase the observed redundancy.

Elite theories attempt to 1localize power in one group;

pluralists would dispute the number of such power centers and
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then shift theoretical attention to the process of negotiation
among them, but both require that the "they" be differentiable.
The overwhelming message of these data is the difficulty of
detecting such differentiation. Robustness of the connectivity
under wholesale "destruction" of parts of the network is the most
dramatic indication of non-differentiability. The same conclusion
is suggested, more subtly, by the smoothness of the distributions.
Even when one group, usually banks, is located at the tail of the
distributions there appear to be other variables, e.g., the assets
of the corporation, that make this a spurious distinction Boorman
(1969) suggests that for some analyses what is needed is a wholly
revised conceptual framework within which to understand strategy
and power. He compares the imagery of chess, a game punctuated
(in part) by localized attack, defense and exchange (of a
relatively few specialized pieces) to the imagery of "go" in which
(until the end) strength 1lies in protracted construction of
patterns among otherwise undifferentiated "actors."

What appears to be present behind these data is a tightly knit
community in which ©persons, organizations, and 1links become
redundant and relatively non-specialized. Suppose that the
differentiation required for conventional discussions of power
were really absent. In such a community "Who is in control?" is
not a key guestion. In the face of technical, financial, and
procedural uncertainty socially agreed upon definitions of prudent
business are likely to become uniform as they reverberate back and
forth in a network that spans the community. How would it
mobilize capital for new technology (and attendant social
reorganization of resourceg)? In a community in which there is
neither one elite who, once persuaded, could act, nor many
competing elites each possessing initiative what are the sources
of diversity? How does it adapt? More than any positive result,
the analysis of these data suggests that the kinds of questions

being asked in power structure research remain ill-formed.



FOOTNOTES

According to Mariolis and Schwartz data (Mariolis, 1975)
described in detail below.

Work in progress by Kadushin and Barton using direct
interviews may well remedy this limit, subject to restriction
maintaining the confidentiality of their information.

New data being collected by Schwartz, SUNY Stonybrook,
include more detailed information, specifying officers
(e.g.,Chairman) and attributes of the corporations.

A  third point of view, expressed by Patman Committee
documents, e.g., House, 1968, 1s a compromise of the two,
drawing the split between some corporations and others, not
between persons and corporations but between industrials and
banks. According to this view some corporations, the banks,
have assumed the barons' role with ©respect to other
corporations.



