47025 . T S
o - o .
l* " National Library Bibliotheqye nationale . ' R
. of Canada “ du-Canada _ A . oL,
= Canadian Theses Division ‘Division des théses canadiennes c ' e o
Ottawa, Canada B g ) . T - T -
K1A ON4 o - )
PERMISSION TO MICROFILM — AUTORISATION DE MICROFILMER 3 . - *
\ ' . B
'3 Please prmt or type — Ecrire en lettres moulées oy dactylographler . . © ‘. ) o .
L) .- e, / -
. - 2
«Full Name ot Author — Nom-complet de I'auteur * e - L ' .
PETeER ToHN - (ARRINGTON e
Date of Birth = Date de naissance Count.ry of Birtl‘c— Lieu de naissance - St a
CTAN. 2 946 N ENGLAND R |
Permanent Address — Residence fixe ' . \ - .
S L PickerRng ST - . ,
& 276 e
e /opeo/\/m oNT MY E 3T¢ .. o L
. » e . . .
Tltle of Thesnsf\ Titre de’ lathese . . . .
A ) / ./ ' . ) - - e ) ;- * - . "D \v '_T - -
‘ (t]b[jQ(~ZON,T‘v‘%L; CO~OPTATION  THRBMRGH | (ORCCRATE
;o : ' o e (NTERLECKS .
N ’ : B . L . . |
University =~Université : i ] . . B
) o - ' v ) - ;
Degree for which thesis was presented — Grade pour Idquél cette these fut presentee. o ) .
Year this degree conferred — Année d'obtention de ce grade Name of Supervisor v',— Nom du directeur de theses' °

198/ : CLCRNE TCPPERMANE |

« ] . .®a .

e
Permission is hereby granted to the NATIONAL LIBRARY .OF L autonsation est. par la présente. accordee ala BIBUdTHE
* CANADA to microfilm this thesus and to lend or sell coptes of . QUE NATIONALE DU GANADA de. mncrommey cette these et de
the {ym. . - preter ou'de vendre des exemplaires du film
The aufhor reserves other publication rights, and neither the . L'auteur se réserve les autres drpags de p‘ubllcauon; ni la these
thesis flor extensive extracts trom it may be printed or ©other- ni de.longs extraits de celle-ci ne doivent étre imprimés ou
wise reproduced without the author's written permission. autrement reproduits sans ['autorisation écfnte de l'auteur.

N 9/&

Date Signature

- NL-91 (4/77)



. .

’,,.. E ’ . » ' "7 .‘.0 o V i T . ,“’ . ' .
- . . - R
b ’ o ’ - K ; ’ " . " "
l * Nationaf Librasy of,Ca Bibliothéque nationate du Canada . - -
Collections Developmdfpt-Brgnch Ditection du développement des collections B
Canadian Theseson . e “ Service des théses canadiennes - : »
Microfiche 8eryice ' sur microfiche - ¢ .
. . ) N * °
s v - L 4 .
- 4 ot . [
Y , 7 - Y
d / - - . a
-~ a . - o . .
° - * ’ . - e
: > NOTICE o, AVIS
- o . ) ) - o » ‘q
. ) ' »
o A ) . : . s
. ’ .- - - -
. e B . \ -~
., L3
e e ’ % P € y . e ST .
- - Py .‘ o . _ '_: ‘ A ' - . “.., . . . ® . . .

The quality of this miéréfiche is heavily dependent
Upgn the quality of the original thesis submitted for™
microfilming. Every effort fas been made to ensure
the highest quality of reproduetion possible. '

‘.if pages .are rnis_sihg, contact the university which®
granted the degree. . ' .

-
-

v .. -
' Some: pages may have indistinct. print especially
~ if the original pages. were typed with "3 poor typewriter
‘ribbon or if the university.sent.us a poor photocopy.

-

Prewviously copyrighted, materials {journal articles,
" published tests,.etc.) are not filmed.

Reproduction in full or in part of this film is gov-'

erned by\the Canadian Copyright Act, R.S.C. 1970,
c. C-30. e read the -authorization forms which
accompany this thesis: . . e

4

- ”

© [THIS DISSERTATI“ON'
HAS BEEN MICROFILMED

EXACTLY AS_ RECEIVED -

¢

w
0 e
- ¢
s ’ -
L)
» » -
. .
.
.
P
Ottawa, Canada . s . .

K1A ON4 .o A et

La qualité de cette microfiche dépend grandement de
la qua&it’é.qe la théese soumisé®au microfilmage. Nous
avons. tout fait pour assurer une qualité supérieure
de reproduction. ‘ T

< . .\: . ) ‘e
- S'il manque des pages, veuillez communiquer
avec I'université qui a conféré Ye grade. .

» . N

‘La qualité d’imp’ression de ~tertaines pages peut
laisser a désirer, surtoyt si les pages originales ont été
dactylographiées & I'alde d'un ruban usé ou si V'univer-
sité nous a fait parvenir une photocopie de mauvaise
qualité. ) L

Les documents qui font déja I'objet d'un droit
d‘auteur {articles de revue, examens «publiés, etc.) ne
sont pas microfilmés. . - 7 =

, La reproduction, méme partielle, de ce microfilm
est spumise a la Loi canadienne sur l1é droit d’auteur,
SRC 1970, c. C-30. Veuillez prendre connaissance des
formules d’autorisation qui accompagnent cette these.*

s

, LA THESE A ETE
MICROFILMEE TELLE QUE
NOUS L'AVONS '‘RECUE

NL-339 (Rev. 8/80)



) . ;?

\ .

B Thesis submitted 1ir corformity with the requirements
for the Degree of Doctor cf Philosophy in the ‘
University of Toronto . )

Sy

.
Vv

(c}] Peter J. Carringtorn, 1981
-~



. : o
= . . .
.

THE UNIVERSITY OF TORONTO LIBRARY o
S MANUSCRIPT THESIS )
AUTHORITY TO DISTRIBUTE -

nOTE: The AUTHOR will sign in one of the two places indicated. It is the

intention.of the University that there be NO RESTRICTION on the distri-
bution of -the publication of theses save in exceptional cases.

Luiil WITH 1w COPIES OF DOCTORAL THESIS FAUING

1t

272

AZVICZD AUGUST 1673

-
-

This rest;ictidh is authorized for_ reasons vwhich seém to me,
Graduate Department of ..

(a)
a - : 1
- OI' 4
< , ’ . T
o (v) Publication by the National Library is to'be postponed until ..........
.8 19.. (normal maximum delay is two years). Meanwhile this thesis may not
_ be consulted in the University Library except with vrltteg permission-on -
z each'occasion from me. 1
2 | . .
\ Author’s signature ....:......... cieeecees.. Date l......i.....

as Head of the

s to-be\agfficient. v

BORROWERS ‘undertake to give proper -credit for any use made of the thesis,

and to oblain the consent of the author if it-i
extensive quotations, or to reproduce the the51s in wvhole or in part.

Signature of borrower

Address

prorosed to make

Date




Al

UNIVERSITY OF TORONTO

_J

ROGRAM OF THE FIN@‘ ORAL EXAMINATION

,SCHOOL OF GRADUATE STUDIES

/

. FbR THE 6EGREE OF DOCTOR OF PHILOSOPHY.

)

/

’

OF

e

PETER JOHN CARRINGTON

~ 10:00 a.m., Friday, January 9, 1981

Room 309, 63 St. George Street

-

HORIZONTAL CO-OPTATION THROUGH CORPORATE INTERLOCKS

\2

Committee.in Charge:

Professor
Professer
Professor
Professor
Professor
Profeséor
Professor
Professor

»

HIOxwe G nD

.M. Laxer, Chairman
Berkowitz .
Howell, Internal Appraiser
.G. Reitz

. Tepperman, Supervisor
Wellman

White, Externel Examiner
Wilson



&

Horizontal Co—optation through Corporate Interlocks

ABSTRACT \ b

This thesis anal;zes the relationships among industrial

concentration, directorship interlocking, and industrial performance in

the Canadiam economy. »

b 2PN ~
.

The research reported here is an empirical test of .the proposition

that directorship interlocks are a mechanism of oLfgopo%&Btic

co—ordlnatlon in Canadlan markets: i.e. that dlrectorshlp interlocks are

& .

. One method used by businesg enterprises‘opeﬁating in oligopolistic
markets to co-ordinate t?eir production and pricing decisions, thereby
increasing their joint power over the operation of ihose markets and
their joint maximization of self-interest, as indexed by market progzt
levels. This proposition is tested by path analyses based on the
'following three hypotheses: (1) that directorship interlocki&g in a

S

market increase 1T1an*ké€ concentration, (2) that market profit

levels increas w1th horizontal 1nterlock1ng, and (3) that horizortal

~

interlocking explains part of the variation in market profit levels

~

Y attributed to concentration. The tests are performed using

(:) Peter J. Carrington 1980

N\
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in 30 "market areasl’(comparable to S.I.C. two-dhglt industries)

hed 1d

including most’ 1ndustr1es in the logging, mining and manufacturing

sectors of the Canadign eéconomy, and on directorship lnterlocking in

1972 among 2 sample of 5306 firms representing all ma jor Canadian

economic activity. - A
. { -

L ]
3

. The results of the path analyses strongly suggest that directorship
interlocking‘is indeed a mechanism of oligopolistic co—ordxnation In

the 22 market areas where horizontal i?terlocking exists, variation in .

-

the density of this interlocking éxplains 30% to UOS of the variation in

”

profit levels previously attributed to concentration. In all 30 market

areas that were analyzed, the density of a combination of horizontal

”

1n£erlocking and interlocks between banks and enterprises operating in

these market areas (the latter of which is highly cor"elahed -- R=0.97

-

-- with bank -mediated indirect horizontal interlqckrnq)znplains all of

L4

.the variation in profit levels previously attributed *o concentration.

-

ot

Ronald Burt 's research on verticak‘corbobaté\interlocks in the

”

U.S.A.,has provided excellent éircumstantial evidence that such

interlocks have co-optive intent: that they are establighed by those who

CC’ol business q??b%ishments in an attempt to co-opt ot.he-

establishments that constitute problematic elements of their v N

enviromnments. The present study answers affirmatively two important

w

R : o
qaestisgfjiﬁﬁt are ralsed by Burt’s results: (1) Do horizontal

interlocks have a similar purboae? and (2) Are they successful? -- do

they in fact facilitate the co-optation of problematic others,. thereby -
’ Y
increasing organlzatlonal effectlveness’ Thus the present study provides

1
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.
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ni3 stidy anows inat norlzontal directorship

IR

< Mpre concretely,
interlocking has a atrong effect on relative profit levels in Canadi@n
3

industries, whether or not %nhe elfect of concentration ls taken into

account. Thus directoraht

A&

tnterlocking, whose i{mportiance hai until now

- .

Bgen regarded with skepticisa by moal ec +s, appears '8 be a major

explanation of the connection belween CoOn ration and profits, which
- ! P
has heer we.. eatablisned in the indust-ial organization lilerature but
- 5 . A

5

13 3%ill poorly uncerstccd. This relationsnhip between interlocking,
*

concentrat:on and profits nas importan), anti-combines policy

*
1

i:plicatxoni. esbecially in a country such as Canada, where it i3 often

»
3

&
)
kS
‘%
3
3
o8]
¢

industrial connentration is an ine€scapable by-product of the
-

corporate bigness neceasary for interndtiomal competitiveness.
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CHAPTER 1 —_—

%

AN

Introduction

Although we now kncw a great deal about the structures
cf of Eorpbrate interlocks a1rn industrial cépitalist
societies, and about the reascns for those stfuctutes,unext
té nothing is krnown about tﬁeir cénsequences. This

’

dissertation is intended to begin to remedy that situation
. L

by éemcnstrating the role that directorship interlocks glay

ir Canadian industrial crgarnizatior.

Specificaily, the research reported here i's an
emplriéai test of the proposition that director;hib
interlccks are a mechanism of oligopolistic co-ordinatior in
Canadfaq‘markets: i.e. that dlrectorshig;lnterlocks are one

method used by busiress enterprises operating in

'bligopolistic markets tc co-ordirate their production arnd

pricing ‘decisions, thereby ircreasing their joint power over
the operatior of those markets and their joint maximization
ct self-interest; as indexed bty market profit levels. This

proposition is tested Ly path analysés based on the

rd

"



Page 2

folxowlng three hypotheses (1) that\gjrectorship

’ . -
1nterlcck1ng 1n @ market increases with market
- -*

cCrcentration, (2) that market prof t levels 1ncreaselwith

hcrlzcntal 1nterxock1ng, and (3) that horlrontai

g";‘? .

Aﬁ#’ 1nter¢cck1ng €xplains part of the variat:on &L marketvprofit
a .levels prev1ous¢y attributed to corcentratLOE- The tests are
4 * -

Ferformed u51ng data cn Profits arnd concertration ir 1972
i for alil eoterprlses operatlng.lr 30 "markep areas™

{(comp&rable to S.I.C. two-digit ‘ndustrles) 1ncluding most
1ndustr*es in the lcgg¢ng, BILing ard manufacturlng sectors
. ) ct the+«Canadian economy, arnd on directcréhrp interlocking ir
| 197§*among a samp of 5306 firms representlng all major

- Canadiip économic activity.

The results .of the path aralyses strongly suggest that

l dlrectcrshlp irterlockirg is 1ndeea\3‘EeCﬁgnlsh of -7
'c¢1gopolistic Cc-ordination. In ;he 22 marAet areas whete
hogizontal'iﬁterlocking eiisis,{vérlation in the density of
this intetlocklng-explalns 30% to 40% ¢t the variatior air
.-Frofit levels prev1ously attrltuted to concentration. Ig all
30 ma;ket areas that were analyzed, the density cf a
combiration of horizontal Lnterlocking ard 1nterlockb ) k\
tetweer banks ang entergrises operating ir thece market
areas (the latter cf which is highly ccrrelated -- E=0.97 --
with bank~med1ated indirect horlzortal interlicckaing)
"explalns all of the variation ip Profit levels prev1ously

X
attrituted to concentratlon.
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Burt's rese%rch oL vertical corporate interlocks in the

e

0.S.A. (1979; 197Sb; 1979c; 1980; Burt et al. 1978; 1979)
has provided excellent circumstantial evidence that sﬁch-
interlocks have co-cptive intent: that they are established
ky those who contre¥ busines; éstablishments in an attempt
;c co-cpt bther establishments that cqnstitute éroblematic
elements of their environmenks. The present study answers

affirmatively two important gquestioLns that are raised by .

BEurt's results: (1) Dc horizontal interlocks have a similar

Furpose? aﬁd k2+ Are they successful? -- do they in fact
“facilltaﬁe the co-opta 3 of proglematic others, thereby |

1nc?€3§in§ oigapizat;giijgéYfectiveness? Thus the present" j
‘study prcv;des strong additicnal evidencé for the )

appsicapility of the theory of interorgarizatioral

co-optation to directcrship interlocks.

Mcre cdncrgtely, this stﬁdy shows that horizontal
direct;réﬁip interlccking Las é strong effect cn relative
Frcfit levels 1n‘¢anad1an 1nd§st{ies, uhetger cr not the
effect cf corcentration 1s taken into acccunt. Thus
directcrship .interlccking, whose importance ﬁas until no
teen regarded with skep£lélsm by most economists, appeaqL to
te a major exp.anation .cf the connectlcn.betvegg
ccncentration. and prcfits, which has béen well—established
i@ the industrial organization literature but is still
pocrly understood. This relationship Letween interlocking, e
ccncentration and prcfits has impo;tant aﬁti-ccmbines pclicy

N

1mprications,'especially in a country such as Canada, where



Y
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Thae Toa P
it is cften argued that industrial concerntration is aL

1nescapable by-product cf the Corporate blgness necessarv

for'internatioral competlt veness. ST

1
}

This study dlsoc has several methodologlcal‘conc*u51ons.

it. demonstrates that a scalar variable sSukmarxzing the
v

1nternal,structure.of units cf analysis (1.e. the density of
interlocking within market areas) can successful%y,og
eﬁtloYed in reéreSs;on €quations based orn those units. It
ccmpafés t he gffects of types ot'igterlocklng differairng on
both the market relationship of the farms involved and tne

affiliations of the interlocker with those firms. It

¢ -

ccmpares the etfects cf different indices of rterlockirng arn
market areas ard tertatively concludes that simrile det51§§
is the best index. Finally, 1t suggests.tme lmportance of
Deasuring interlockirg betweern enterprises =-- groups-cf
firms operating‘ﬁnder ccmmoL ccntrcel ---rathe; than betweern

firms considered individually.

The dissertation is organized 1in the standard format of
an empirical research report. Chapter : LeEVigWs the i
literature on co-optive interiocking in ordeﬁ to show the

motivation of this research. Chapter 3 develops the detailed

\

mcdel toc be tested. Cha;ters 4 thrcugh 7 descrlbe the

cperationalization cf the key concepts in the pocdel. Chapter

ot

8 describes the results of the path analytic -fests or the

rodel, and Chapter 9 summarizes the conclusions and
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‘CHAPTEER 2
b o "
» Theory of cCc-optive directorship interlocks

;The existence of ﬁ%ructured corporate interlocks is
Flausibly #xplained by the theory of interorgariza&ionél
CcC-cptation. This ?hecry was first Prcrcsed by Selznick irn
his stuay of tte Tenneséee’Valley Authcrity (1949), wtro
Ckserved that organizatiorns attémpt tc "co-opt" pr0b4ema£1c
crginizations in their enviroment by appcinting a
Lepresentative of the fproblematic crganizaticn to arn
advisory or decision4making bcard df the Co=-ojting
organization. This is ope of a variety or strategjies used by
inferd;}endent organizatiors to marage theair

interorganizatiocnal reliationships (Evan 1yo0; Trcapscr

1567) .

Wi

Tkis theory, és sStated, Is so Jeérera. 1r 1ts tercs, ard
"obvious" in its maair Claim, that it has reer Critic.zed -as
"both vague ard potertially tautological" (Patc;&ff Ty U:
$56) . Ir fact, hovever, even ;t thils level cf genera.ity,
the theory makes twc sigriticant contributiors tc aL .
understanding of ibterorganizaticral relatiors. First, 1its

imagery of interdependert crganizetions co-operating to



.

their sutual berefit 1s 1m@plicitly cpzcsec.tc tze izacery of

classic .iberal imdividualisgp: a uLniverse of unccarected
v )

atomistic individuals strivirg to real:ze se.f-.nterest .L

CEpposition to cLe arotner. TLHOUGL .Lterorgan.zatibnal

s

co-optaticn apriies tc ail 1instituticnal spheres, tae

&

DpOr tance, 0I thls CEppPOSit1iOL 1S €SpecClgl.sy Clear in the

economlc sphere,’ where the .2Eagery ¢t cczpetitive

irndividualiso .S OvVerwhel.zingly dominart 1n Yecclassical
€CCLOBLC theoly. Seccnd, trhe theoly Ct intepcrgarizational

cc-optatiorn makes the thecretically 1ziortarnt ard

w

efpirica.ly testabie c:ia’z trhat CO-Cfptive re.aticnsalis tend

tC cCcur betweelL Organizat.cis whele at ieast cLe 1s

-

{robiezatic for trne'cther. Fcr exazple, Thompsorn (1ve?) hLas

defined prchiematic crganizaticLs as those that contrcl

sCcalce L[esgouUICes Leeced by trne foCali orjanlzation; taous

empirical tests o:f the thecry car L@ ccnstructed by
‘ .
identliying SucChL LeScurces alLc oIgan.zations, and measuring

the re.ative Ir€gqueLCy Cf ties witn tnese orgarnizatiors.

<1 wc-cptive spterlicckirg cirectorsnips

Tr.s theoly nas pee€eL USed tO €xpiain the cccurrerce of
iLtel .cckipg directorsnips by hAllern (197+), whc argued tkLat
EUCL C! the ;rev;bus, rather atneoreticali, empirical
[€s€cICL OL 1LUE€ILOCK1Lg dl:ectorates—uas implicitly based
CL the assumptichL that they are a Co-ofptive strategy used by
irterdependert corgpcrations.” Rllen tas rg;nterpreted the

-

rajcr firdings o©f earlier intericck studies in the light of
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tols treodry.

o

CLe ubiquitous finding in these studleg'is that the
rusber cf firms tc whick a firmris intericcked is related to
1tS size (Warner and Unwalla 1967: bocley 1969;_Pfeffe:
1672; 2llen 1974). Allen's explaration for this is that
large firms "are often the major suppliers or consumers of a
Farticuiar resource and, therefore, represent a major source
Cf uncertainty for cther corporaticns®” (1974:395). prfeffer
(1972) has alsc noted that large firms typically have more
diversafied external relatiorships and, therefcre, need more
Cc-optive relationships. Similarly, the urniversal findirg
thatitlnancial I1rCmsS are more highly interlocked than
nenrinarcial firms (Warner and Urnwaila 1967; Dcoley 1969;
Pf%ffer 1972; Allen 19%¥; Waverman and Baldwin 1975; Bearden
€t al. 1975) 1s explained by 2llen by the fact that "capital

~
is a very generalized Lesource witk a very dispersed demand"
(1974:395) ; he cites Galbraith's ccmment that "no form of
rarcket uncertaiﬁty 1s sc serious as that 1nvolving the terms
ard conditions on which éapital is. obtained" (1967:50) . The
negative correlation between management control of a firm
and its cumber of interlocks Las been explained by-Dooleyyh
(1909) irn terms of the desire of the management-controlled
board to avoid co-optation by external agéncies.

Allen hag propoééd“and tested many other hypotheses

concerrning the relationship between the number of a firm's

interlccks and the ervironmerntal contingencies that it

-
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faces. However, as Fennema arnd Schijf (1579) and Burt

(1979%a) haYe pointed out1¥this kind of research that
analyzes determinants of the number of.interlocks of a
single firm, is insufficiently precise to constitute a
Froper tes§ ct tge éoaoptaticn théorytcf interlockiﬁg
directorates. . 7

»

2.2 Systemic co-optive irnterlockirg directorships

£ FTTILT

Thé—zgfory of intgrorganizational co-optation claims
that organizations co-opt other organizations that are
problematic for them. Thus an adéguate test of this theory
. in appliéatibn to inteflocking direcyﬁféh;%i requires

analysis of the structure of these inf%;locks: do they “in .
fact exist betweer firms that are ;roblematic for one
another? Large firms and banks, the heavy interlockers, may
cr may not be problématic for the particular firms with
which they are interlocked. As‘Ratcliff has argqued
(1980:556) , this style cf research(has assumed a- "basically
atomized organizational set ... such an 1ndividualized
épproach does rnot -appear to do jﬁstice to the prcblem.“ In a
recent series of papers, Burt (197%a; 1979b; 1979c; 1980;
Burt et al. 1978; 1979) has proposed and carried out such a
test. He begins by assuming that the major organizational
écal cf a corporation is_maximization cf profits. Two major
ccnstraints on a firm's profits are the prices it pays ard
receives for its inputs and cutputs respectively (Burt's

model doe not deal with a third major economic constraint,

o d
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the cost of capital, and dces rot deal directly with
interiocks éith finarcial firmas). Thaus three najo}‘sets of
potentlally‘problematic firms for tnae focalgglrm are those
two sets to whicha it 1s "vegrtically" related (i.e., those
from wﬁich it can buy its icputs ard those to which it can
sell its outputs) and.£he Set to wkhich it is "horizontally"
Telated (i.e. those.witﬁ “nich it :s Ccmpeting tc purchase

inputs ard seil Ooutputs).=*

Although a firg Bay actually buy from a Certain subset
cf potential Suppliers and sell teo 4, Certain subset of
potential consumers, ail firas selling 1t§ infut goods and
all firams buying its cutput goodsﬁare’potentlally/
préblemaqic, since ;he Froductior ard Ericing decisiorns cf
@ll actors in a market (subject to their relative size)
affect market Prices, arnd, sirce the ECssibilaty alugys
remains open of varyirng its palecular éuppliegs and
ccnsumers. Thus, i1gp the netwcrk of lntercorporate sa.es and
Furchases, or commodlfy ficws, all firas that produce
similar goods (classirfied by economists as a S€ctor or

industry) are "structurally €qguivalent" (wWhite et aj. 1976)

=5

‘&G p
g

- -
e — - e — - — - ———-—

*The terms "vertical® ard "ncrizental" are used in econcnics
tCc refer to relative Fositiorns 1in the chains cf prdduction,
which often inveoive Several irtermediate firms, from raw
naterials to finished products. Vertically related firms are
at different levels of the same production Chain;

therefcre in Ccompetiticn to buy their similar inputs and to
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characteristic commtdity-fJlow tie to the position corsisting

cf all firms that consume those goods. Hence, the Leontief B

s

s
e

input-cutput table for an economy is a "blockmgoel“’(wfite.

. .
1“'

@{”ﬁl Aal. 1976) waith real-valued edges, in which industries'are

N

¥, . ,
- '.
nodes and 1nter-1ndustry commodity ficws are edges.‘51nce an

industry may, and often does, buy 1hputs from multiple

-

industries and sell outputs to multlple 1ndustr1es, a fccal

positicn will have multiple potentially'problematic supplier

rositicns and .-multiple potentially protlematic consumer

fositices in additicn tc itself as the locus of potentially

- m‘ I:

prchlematic competition._

- .The degree’to which a'poteutially problematic position
is actually problematic depends upon the market;structure,f
(or degree of competitiveness) of éach.Of the positions
involved. KEcorging to the neoclassical theory of
competition in markets, the actions of a given firm it a
‘market dc not affect the market price if the market is

purely competitive. However, if the market is concentrated

.., == la.€. th&re are relatlvely few large firas that dominate

- .

sales in t he rket -- then their acticns do affect market

prlce. Furthermore, if .a fccal industry buys 1nputs from

. mamy snppiler industries or sells to many consumer
**ﬂ
irdustries, its profits are less affected byAany one of

» - . “ .,
’ . L . e

T~ . ) L B
'? ‘m:\- . ‘\ . R ‘3%" s
“f ) f . . . 4.‘:.5_&. -
s "‘T""_“f"“‘ - g T 2
*This term is ‘used e in the sSense that is standard in the

. economic :industriadl orgamization literature. This and other

industrial organizaticn concepts used in this” chapter are
discussed at more length in Chapter 3 below.
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s gt "
ttﬁse industries. Thus the degree to which a vertically

"

related industry 1s problematlc for a focal industry defends
upon the volume of transactions, the market structure
(competltlveness) of the vertically related industry, and

o

the diversity of vertlcalky related industries vis-a-vis the

fccalﬁlndustry. - ‘ . . =

o~

~ .o

Since the theory of interprganizational cc-cptation:

7

claims that co-optive ties are attempts to deal with

ey
3 w
S T
T ™ ‘G

pfoblematic others, Bﬁrt is able tgst'%he theory 1n(;
appllcat;on to putatively cc- optlge thS between firms by -

'('

measuring the degree to whickh the ex;sﬂghee of- these ties

..,-
)

ketween industries is in fact assoc1ated with 1Dter industry

problemat1c1ty, measured as above. p
4

With respect tc directcrstip interlocks, the focus of
the present study, Burt firnds that his model 1s successful
in predlctlng Co-optive ties betweer vertlcally related
1ndustr1es (Burt et al. 1979:26-27). chever, he finds that,
'contrary to has hypcthesis, directorship interlocks tend
markedly ﬁg& tc obcur_between.competing firms. He suggests
that thas may be due to (U.S.) government anti-trust
regulaticn or to a too-brcad definition (two-digit S.I.C.
groups) of sets of competing firams, and concludes that
“"lntraindustry co-optatiorn Clearly Cemains an issue tc be

explored in subsequent research" (Burt et al. 1979:24).

Another explanatior for Burt's failure to find a

relaticnship between horizontal relationships and co-cptive
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interlocks is that he has failed fo take rnxb account the
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effect of the market structure (competitiveness) of the

focal market. For vertical felationships, Burt hypothesizgd

that the market structure of the vertichlly related irdustry

affected its prcblematicity for the focal industry. One -

would expect the same tc hcldffpu? for the horizontal case.
in a perfectly competitive indusiry, the actions of other
competing firms have no effect ' on the prices experienced by
the fccal firm; hence’ they are not problematic fpr.it. Bﬁt
in a concentrated ind&%try, the actions orf competing firms
dc affect prices; hence competitors are problematic for the
fccal firm (Pennings 1976:2-3). Burt should have |
hypothesized that horizontal inter;ocking varies with
concentraticn, réther than simply that it is alwvays

Lelatively high (1979a:422; Burt et al. 1979:8). I"have

taken the latter approach ir tlhe preseafﬁstudy.

"’?1‘
+

2-3 Consegquences of Co-ortive interlocking.

Conceived very rnarrcwly, the theory of
interorganizqtional Co-ojtatior claims merely that cCo-orptive
relationships are an g;ﬁgggg (Alien 1974:393) made by

crgarizations to manage problematic elements of their

€nvironment. On this readirg, a sufficient test of the

theory consists in demcnstrating that apparently co-optive

relapiénships occur where a ratiocnal actor would be expected

to create them -- i.e. with problematic others =-- as Burt

has demonstrated in the case of vettical interlocking, fqr .

N
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L
example. This is €ssentially a theory crf gotxvatiog ir which

interorganizational ties are expiained by the imputed
mctives of the orgarnizatiocrs (6r'uhoever contrcls tbem) that

Create the ties.

However, many writers -have interpreted the theory more
broadly as\claiming that not only do these ties represent an
attempt at co-optation, but also that the atteampt is at
least Fartially Successful. .In this interpretation,
interlccks are the meenc by which organizations do co- opt
elements of thear enViroments, -Lather tharwmerely attempting
tc. This distinction has rot, to my kncwledge,_beee‘made
€xplicitly, but has vVery importarnt consequences for
empirical research. To demcnstrate that these ties do enabie
crganizations to manage their envircnments more effectitely,
che must show Lot only that they exist wneref“hey are
expected to exist,” but that they result ina scme increase in
"drganizational effectiveness", as the organizational

literature terms an or énization's success ir attaining its
) g .

goals.

-

Failure to demonstrate that putatively cc-optive ties
tave consequences relegates them to the status of scientific
curiosities: interesting, and now explicaple, rphencmena that
bhave nc social importance whatsoever. This has been the
positicn of maragerialist skeptics who argue that maragement
control and financial'autonomy of large modern firms make

Co-optive interlocking unnecessary (Gordon 196b: Rose 1§o7;
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Galbraith 1967) . the answer to this skeptical position that

is impiicit in much. cf the research showing the empiricél
Fatterns of interlocks, and made explicit by Allen
(1974:404) , 1s that - ' ‘ N

the coherent structure of corporate interlocking
and its stabality through time suggest, to the
contrary, that interlocking directorates é&re an
ippertant and sigoificant feature of the ccrporate -
econonmy. - - ’

However, this begs the questior ¢f whether interlocks are
"ipportant and significant" simply because, like Moant

Everest, they are there, or because tﬁey have some jimportant

3

social corsequences. Similarly, Scott's argument thét;

-

e

"persistent practices [i.e. corporafevintérlo;king] persiét
Ly virtue cf their functions" (1979:101) Eequ;res:thé
gquesticn . "What fuzcticﬂs?" Qp corporate interlccks perform
the relatively insignificant function ct pfov1din§

Frestigious wirdow-dressing to corpcrate béaids, as the

mapagerialists argue, or the very important ‘Co-optive

functicn ascribed tc them by the thkeory of

: . \
irtercrganizational co-cptatiorn?#.

€ ) -

*Interiocks between banks ard industrial corporations have
reen fcurd to form bank-éentred clusters in several
industrial capitalist economies, ancluding-that_of - Canada
(Carroli et al. 1977). This has been taken as support of T -
Hilferding's (1913 [1910]) theory of thé dominatior of '
industrial capital by financial rmapital. Niosi' {1978) has
argued convincingly on historical grounds, and-from the lack
cf cwnership ties, that banks do not dcminate Canadiar )
‘industry. The alternative explanatior €explored here i1is that
tanks are key elemernts in irntercorporate co-optation--both
bank-irdustrial co-cptaticr and bank-mediated
industrial-industrial cc-optation.
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The inability of reseagchers working in the
interorganizational paradigm to demonstrate that cogporate
.interlccks do have co-cptive effects justifies Ratcliff's
réther harsh criticism taat

what is largely missing is any attempt to

demonstrate whether irnterlock patterns, and more

specifically the structures of private econcmic

pcwer embodied ir such patterns, lead to

consequences of substantial importance for the

larger society (1980:554).

katcliff finds this especially disappointing in view of
the fag¢t that research c¢cn corporat€ interiocks was
origigally motivated by very important questions about their
signifficance for power in society as a whole (Hilferding

19231 1920]; Brarndeis 1913; Mills 195»).

On the other hané; a demonstrapioq»that‘cqrporate_
‘intericcks are suécessfully co-optive, that‘théfrdo improve
the organizaticrnal effectiveness ot corporations, would both
support the theory cf,inteporggniza;iogal co-optatior ‘and
establish the significance of interlocks in, discussion of
issues of social power. Orgahizational effecﬁiveness in
interorganizatiohal relations, or the ability cf an
organization tc attain its goals in dealings with other
crganizations, d4s in fact synorymous with power as Weber

defined {4t, and the broad social rarnge of the fower of

tusiness organizaticons is undisputed.

~

-« . The need for research on the consequencesg ¢f corporate
interlocks has not gone entirely urroticed. Pennings has

noted that "there is surprising little systematic research
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~

*CchL the cbnsequences cf interlocking directorates" (1978:17),

.and has advocated research on thz antecedents and °

. cqnsequences of horizcntal, vertical and financial
i . . J
1nterloc/ks (1975 5, 19-23). simiiarly, in a review of his

> I M

"cwn research oL lntercorporate cd-cptaxlon, Burt has called

M,

‘;~fpr~further'tesearch"on the;aptrcompetlgrve‘con§equences”oﬁ

d .
P R - @ 0N . ‘ S
- "aiparently co—opt1VG t; S : Vi T g o o & )
: L S T S g
y V ' N o v
o [Perhaps more’, 1mpoztag¢ tnan th&aactual - e

. gunderstanalng“bf hcw co-opta;xon cperates, . - .. .
@a¢though d&fflCult tcraddress 'without such an .-

‘EE .erstanding, ‘are tné gonsequefices of: - R .

i 'CO-d?tatlbﬁf...The 1mmed*até questlon;talsed by '

Y.ML resuity is-.whether [ F ot such. pattecping of

o,

L . gétc'ogtlve Teiatlonc is qapaole of ellml atlng PO
jfb 10 ¥ .7 arkex coaa@:aints. uer@&y attemptlng to, co- opt
Teoo AT ??mgrket constraints is not equivaleat’ to a
. T . "«? ggnac; gnbhg‘qpnstz nts..-glf”co optatlcn Ls :
e e o e ffegtive . xh ,*thgﬁcrlglnal impetus’~f6r - i

,r4treseancﬁlé§~q f &arectorates as’ a.:

v

evidence to sﬁéport it~(19ﬁﬂkq‘Altnough hxs orlglnal

research desmgn for the study of co- ‘cptive dlrectorsn¢g

1nterlocks also prcposes to test thne hypothe51s that they : -

affect profit rafes (1979a uzg), his later _Leports on the'
¢ N '_‘ 4, 3 -
research (1979b Bgft et”al.v1979) qo not mentlon thls e

vhypo{nesas- so uné 60 not know ‘whéther it was: testedv‘and

”» . e

- ]

”qgsumab¢y oge is safe ln assumzqg that
» Kol oy
; confxrnatlon of ihe hypothes;s wqdld have been Eeportéd

. AR RN
L -~ .. . . el DO
- . | by : “* - - ¥ .

. . . PSS ¥ o

7
Hlth Jﬁat resu¢ts.”
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Relative profit rates are an obvicus index cf the

effectiééness-or‘markeg power of ccrporations kécause the

i

. Erdmary (according to Bany, the only) goal cf Lusiness

organizations is the Daximization of profits. Ratcliff has

criticized the use of profit rates‘as an indicatcr of the

v

significance of interlccking, arquing that although they

are relevant tc an understarding cf the arcility
and success of firms irn seeking tc maximize their
own interest...[andjyalso procvide a standard for
examining the ability of firms and groups of firms
to accumulate concentraticns of capital.:.[and )
are directly relevant to the 1ssue of what forces
mctivate orgarizatipnal Lehaviour..:corporate
Frofits are not clearly related tc the theoretical
ard substantive questions conc€rning the societal
effects of private eccromic power tnat originally
ECtivated most sgudies in this area

(1980 :555,557) . o

-

i

Ore can orly wcnder, in answer to Ratcliff's Oobjection

p
what theoretical ahd substantive questions he has in mind.
Surely, Brandeis, Miiis an& Hilferding, not to mentiorn Adam'
Smith, Karl Marx, and almost any mcdern political economist

“cr sBc1olbgi$t you would care to rname, would aqree that
.guestio?s about the “societal effects cf private economic
“Fcwer™ cannot be answered satisfactorily without

,ﬁnderstanding "what forces motivate ocrcanizaticnal
tehavicur" or the abili;y cf firms to colliude and thereby
"maximize their cwn interests" ard "accumulate

concentrations of capital®-- jissyes that Ratcliffe agqrees

are addressed by relating profit rates to interlocking.
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This point is well argued in Ornstein's review of P.

Marchak's In Whose Interests, a recent book on power in the
Canadian ecoromy. Ornstein arques that

(this book's] conterntion that corporations are
primariiy interested in increasing their povwer,
not with accumulating capital, .-removes the peed
fcr an economic theory. In my view, she presents
nc convincing evidence that the pursuit cof power
supercedes the prcfit motive...One might, at first
glance, be skeptical that the objectives cf
ccrporate power and profit need ever conflict,
especially if the defirition of power is tied to
assuring the sccial and political conditions for
long-term profitability. This sukstitution of
pcwer for profit motivation, does, however, have
important consequerces, fcr it removes the
possibility of understanding the growth of the
Canadian, or ary other, capitalist economy
(1980:318) .

N
&=

Sumpary

4 ,
Applicaticn of the thecry of irterorganizational {7

cc-optation, narrowly interpreted, to corporate interldcking
results in the predicticn that interlccks should occur
between pairs of firms where at least cne is problematic zfor
the other. Early research, implicitly cr explicitly within
this paradigm, provided some support for this theory by
demcnstrating that firms that are likely to be generally
Frotlematic terd to be relatively highly interlocked. This
research was liimited by its individualistic or atomistic
approach to aﬁ inherentliy relational or structural prcbiem.
Burt's excellernt system-ievel research on co-optive
interlocking ir the U.S.A. demcnstrated that-vertical
irterlccking between industries is clearly explicable in

terms of this theory.



Implicit irL the thébry cf co-optatior is the idea ttrat

it 1s at least partially successfui: :.e. that it nas
-

sigrificant cornsequerces. Otherwise, Cc-optive irnterlccking

o

is merely a sc;entlxié'curlosity. inerefore, 1t 1s pecessary
tc demcrstrate both that irterlacks occur withg problématlc

tthers, and that theé 1LCrease ofganizat;onai effectlveness,
cr power.'Proﬁlt fates are aLn cbvicus indzcator of business

effectiveness 1 markets, cr parket power, s;nce'they Shcw a

”
oo L4

firm's ability to aclhieve its érimary’ﬁoai‘fprcfit
maximizaticn) arnd also.lts éiii;ty tc accumuléte Capital,
which is a Dalinsprirg of scciail povwer 1in capltailét

-
societies.,

The presernt Study teg:rLs where Burt ~eft cff. Burt was

unaktle tc demonstrate ttat Lerizontal directorship

3

+
b
ol
T
a1}

interiocks had Cc-optlve ~Ltert, anrd was unable to
.Telationship betweer Prciits ard ary fcrm of Cc-cptive
intercorporate ties. Ir this study, 1 ioc;s €XClusively on
horizorntal interlocks. I Lypothesize ttat norizortayl
directorship interlccks ircCrease with the
lnter-prcolematicity of'éompetlng Iirms, wnich 1s reiatea to
industrial concertraticr; and that gréfits irncrease w;tg
horizontal interlockirng. Thus borizontai interiockxing is
bypothesized to be ap lntervering variabie between
concentration ard préflts: actors irn cligopolistic
industries are aplie tc coilude vaa directcrship interiocks
tc jointly max;miée préfits. This ccnceptual framewprk is

4
developed at iength in the rext Chapter.
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, ’ CHAPTER 3

7

/dzzgésftuallzatlon Y

If econcmic power 1s defined as power that is exerqnsed
through econcmic institutions, thern there is a wide.vapiety
cf kinds orf economic power, rarnging frcm the ability to
influence people to buy a particular kind of tcothpaste to
the ability to destabilize rational governmerts. Im this
study c¢f the effects of interlocks on economic fpower, I am
lccking at only one kind of economic pcwer, namely market
fcwer, cr the ability to infliluence the operaticn of economic
markets. R model has been developed by economists working in
the area cof "icdustrial organizaticn" to analyze the effects
cf varicus factors.cn market power. Because this model is
appropriate to the prcblem at hand, because it .is readily
amenacie to quarntitetive aralysis, and because an encrmous
amcunt cf research hkas Leen done by economists within the
framework cf this mocdel since 1ts creation forty years ago,
I havé adopted it fcr the present research. In this chapter

I describe the 1industrial orgarizaticn model and relate it

tc tne theory of interorganizational cc-optaticn. I then
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develop specific hypotheses relating interlocks to market
Fcver. The following aécount of the industriail organization
mcdel is based Rainliy cn standard industrial organization
textbocks by Bain (1959) ard Scherer (1970)‘and review of

the field by Weiss (1971) .=

The neoclassical theory éf markets assumes a itarge
€rough numher or competing sellers (and Duyers)-that are’
small encugh relative tc the market that no actor 1s able to
affect total SUFPly or demard, ard therefore Prices, to its
cuWn advéntage. In therreai wcrld or modern industraial
Capitalism, mary markets deviate Significantly from this
model. The most drgmatic deviaticn 1s the monopoly, a market
where there is OLly cne séiler (cr the moropsony, with orly
crne buyer). Witk nc ore Ccmpeting to Supply thre market, the
bcnopolist carn restrict Supply ard raise pricgs (or bu}ers
will bid thenm Up) abcve the level that wourd exist i1 a
Competitive market - Sukject criy tc his OHE‘EICdUCthH cost
parameter; ard the fact taa} 1f prices are tco high, ruyers *
will dc without the moncpolized cormodity. 'Thus the
ICrncpolist can reélize abrcrmal prorits ("morcgoly prcfits")

- ‘

CL the sale of this Commodity by virtue of hniS pcwer cver

tLe operation of the market. .

.
.

*There 1s a conceptual distinctiern Letween "rarket” ang
"industry". ip general, eccromic “hecry refers to the
market, and €mpirical research 1s otftep forced tc use the
iLdustry as an accefptable substitute fcr the market, which
is harder to ccllect data or. I use these téraos pore or less
interchangeably until Chapter 4, where the distinction is
clarified.
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Market power ard mcnopoly profits are far from mérely‘
technical concerns cf economists. To the extent that markets
are the priﬁcipal econaomic ailodatiﬁe pechanism, éOHer over
their cperation is power over the allocation of economic
goods - and economi?'goods are ;eadily t;ansformablé into

cther social goods and‘j‘o other forms of social power

(Carrington, 1978:13=14). - -

Evén in;ﬁarkéts which are not morcpolies, it has been
fcund that where a few firms have a }elativelf laige share
ct total sales*("éli@opéliés"), profit levels are higher
than those predictéd—by the theory of rpure competition (Bain
19£9; Scﬂeter 197b)1 Somehow these dbminant firms manage to-
gc-opefate in keépipg prices high.- i.é; in "jcintly
maximizing" profits - instéad of competing and driviné

[rices dowufto competifive levels.

The fie;d ct indqstr;al orgaﬁization eccncmics. grew out
cf this precbiem: tc explair the relaticnship Eetween
"copcentration" of sales ard excess prcfits. Two aspects of
the phenomenon call fcr exélénatloﬂ?lby yhat mechanisnm (s)
dces ccncentraiipn affedt prafits and houw does concentration
ccme *about at all? In lLazarsfeld's language, industrial
crganization studies attempt to specify the felationship by

discovering antecedent and intervening variables.

Although concertration -> prufits is the classic
relaticnship ir industrial organizaticmn, the problem has
teen generalized to one of investigating the relationship

e

B
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Letveen aspects of markets' 'structure" - i_.e. ways 1n which
markets deviate from the aasumptlons of perfect competition

- and their "performance" - 1.e.'uays in which markets

-

succeed or fail in performrng tne tunctlons tbkey are assumed
tc perfornm. Concentraticnfrs only.one aspect of structure,

- »
’

though in practice lt-nas’received by far the rmost -
attention. Preofits .are onry cne aspect of perfornance, but
‘agaln are of paramount ccncern. The generalized intervening
varlahle that "explains" Low structure arfects performance
is herd to be "busiress conduct"; the structure of the
market affects what its members dc by way. of prlcrng
cehaviour, researck, advertrs Lg, etc., and thlS affects
performance. TLe generalized-antecedent'variable is
"underlying condrtlorsd; the rature of fhe commodlty.belnd
ccld th€ lejfl of technolcgy.‘required (and carpital
requirements), the env1rcnment defined py government
unions, etc., and many ctner "glvens" arrect what kind of

B}

structure the marke+ will have.

This general mcdel cf 1ndustriai crganiza

is shcwn in Figure 3-1. There are "feedback" a

indicating that, for examnple, conduct afrects structure and

~

Ltasic conditlonSL hcwever, the 1mportant relatronshlps, in
theory and in researct praCtlce, are the two shown by one
'sclid arrow from structure to conduct and !hence to

.

performance.
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Although there are straight forward and widely éccepted
theories of econoric behavicur under conditions of pure
écmpetitioq and pure monopcly, tke proklem of cligopoly has
nct yet been solved sc neatly. Accordirng te Scherer:

Ecomonists have developed literally dozens cf oligcpoly

pricing theories....This proliferation of theories is

mirrored by an €qualiy rich array of behaviorai

Fatterns actually cbserved under cligopoly. Casual

observation suggests that virtually anything can

happen. (1970:131)

Hcwever, what all of these theories and fpatterns of
tehavicur do have in ccmmon is the basic problem that
cenfronts the oligopolist: on the one hand he recognizes
that price levels and, thereforéf his profits will be higher
if he co-operates with the cthers in maintaining them; on
the other hand, he ais always tempted tc try to increase his

share of sales by "chiseling" - competing with the others by

means of price or scme cther weapon.

Ideallj; oligopolists would get together, decide on the
most jcintly a&vantagecus‘price and market share
arrangements, and erforce then strictly on one another - ip
effect act as a group mcnopolist. This is the ideal-typical
cartel, which, except under certair conditions with explicit

government approval, is illegal in the U.S.A. and Canada.

Instead, economists pPostulate that oligopolists use
various informal (and legal--urtil proved otherwise) methods
tc convey their pricing and market share preferences to one
another, and to enforce jointly advantageous tacit
agreements. Thus one of the focuses of.industrial

organization research has been to identify ways in which

Al

v' -
i
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s

oligzpclists coﬁhunicaté vith one another and maintalh
solldazgﬁy, asbeélg’oﬁ’industry structure that facilitate
this comgé;ication, aﬁg?ihe-impact of forms of communication
and solidarit}-main}enéﬁéegﬁfdﬁhmarket performance (Scherer
1970: Chapters 5-17). ' :%ﬁ'

Ie

Thus, oligopolistic cc-ordihatfﬁiﬁis a special case of

the general phenomenon ¢f inter-organizational éo;opt&tﬁon:

in order to reduce uncertainty, organizations eVeﬁép_,

- ) S
channels of information &nd influence with "prc lematic., .

cthers" - in this case, "ceompeting" oligopolists. — 

Ihe possibility that interlocking directorates are g N
cligopolistic co-ordinating devices has been considered(Py
economists but rot tested empirically. Scherer (1970:;7)
distinguishes two types of interlocks: direct ties between
competitors, acd indirect ties between competiters mediated-
by ancther firm, "then a firancial farm" (i;e. separate
directors of a financial-firm sit cn the boards cf twc or

ICre ccmpetitors - the competitors are linked "at one

remove", or at "p2").

Cr direct interlocks, he rnotes that they were
Frohibited (in the U.S.2A.) between large directly competing
firms by the Claytcn Act of %919 ard ccncludés that mcst
current instances have "littlie Qr no effect on competition".
Cn indirect firnancial ties he notes that banks 'take pains
to ensure" that confidentiélity is preserved and unethical

fractices prevented. Nevertheless, Scherer concludes

|



Bain is more pPositive about the rLcle of‘interlocks,
although he, too, cites no evidence. Accordirg tc Bain,

4 more accurate estimate of the significance of
interlocking directora tes through investment-banking
firms is that these interlocks, and these firms, (a)
Erovide chkannels of communication between the
managements of otherwise indeperndent comparies, and (b)-
Frovide a vehicle fcr the arrangement of Coaiitions,
dgreemerts, or treaties among otherwise independent
firms...[but] it is not clear, Boreover, that
interlocking directtorates, with OL without the service
of investment tankers, are crucial 10 providing a basis
for coalitions or fer ccllusive activity generalily.
There are myriad means or devices [for ccllusiorn]... the
telephone, the business lunch, the Service club, the
gclf course, and sc or. The interlocking directorate is
just one of these teans, and probably not an
indispensible cre (1959:106-107).

.

One might describe these authors! attitudes as
fympathetically skeptical. The orly empirical research of
which I am aware on directcr interlocks as Co-optive devices

along competitors was carried out by‘ch Burt. Although he

fcund that cCo-optive directorship ties occurred as expected
ketween business establishments and their pdtentially
EIcblematic suppliers and customers, he couid find no
€vidence that they cccurred with more than chance fréquency
fetueen competing establishmernts (Burt et al. 1979:27-28).
Burt attributed this finding to possible (U.S.) antitrust
regulatgbon, or to attenuatior caused by aggregation of
industries in his data. Of course the‘lack of interlocklng
among competitors precluded a test of its cornnection wité/

Frofit levels, and PBurt Teports nore. 2
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ir summary, there is reason to expect co-optive

- ¢ligopolistic interiocking, but no evidence of it has been
found. It it diqd exist, cne would expect that tiss, such as
interlccking directcrates, that perform the function of
Cb-optation would exist to the extent that industries are
cligopolistic, and would tend to increase profits in these
industries, as successfui attempts at co-ordination.
Furthermcre, to the extent that such ties are important
factors in oligopolistic co=-ordination, they should

3

"explain" the relationship Lbetween concentraticn and
rrofits: i.e. when the presence of such ties is
"contrclled", the reliaticnship between concentration and
Frofits shculd decrease. In cther words, to the extent that
such ties are important factors in oligopoliétic
co;orQination, thénﬁconcentra;igg should affect profits cnly

to the extent that it'resuifs in the creption of informal

ties.

.
. *
. . .
. - ;
".\ > ?// R C-

Thls 1s of course a case of ar 1nterven1ng‘var1able, T Y

.
B

and is dlagrammed in path analytic form ih: Flgure 3-2. If

*

ccrporate interlocks were expected to Le tne only form of
cligopolistic co-ordination, ther betad would be expected to
ke 0; however, this seems most unlikely in view of the other
mechanisms that have already been discovered. I hypothesize
(in H4 below) only that director interlocks are one method
among others, ard that betal# is therefcre less than betal
(vhich is defirned in H1 and Figure 3.2 below). The follcewing

’*;hyﬁﬁ?heses are therefore proposed (1ntercept terms are

Al

-
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cnitted for simplicity; both standardized and unstandardized
coefficients will be calculated in the tests cf the

hypotheses).

B1: In p = beta1CO + R1, betal > ¢
where: - p profits, o
co concentratior, ' .
R1 residual term.

-

According to H1, profits should be positively
correlated with concentration; this 1s the basic
relaticnship. Failure to find that this hypothesis is
con51steﬁt with the data would obviously have serious
consequences fer the analysis, sipce: (1) there would be no
relationship ‘'to spec1fy, ard (2) given the degree of
acceptance due to large runmbers of successful repllcatlons
cf this relationship (Weiss 1971: 364) , one would be forced

tc conclude that the data were i sSome way inaccurate as

used.. uﬂ
e

B2: In P = betal2DI + Rz, beta2 > 0
where DI = degree of interlocking.

Profits are exgpected L0 depend or the degree of
interlocking, representing ore form of Co-optation. This
s ;
cshould be true regardless of the degree of ccncentration,

however:

H3: In LI = beta3CcCc + E3, beta3 > ¢

N
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? b
concentration 8’ —» orofits
interlocking Aﬁh — profits

B3

concentration - —p ‘interlocking . /@s" prprofits 4

\ £

™~

. Figure 3.2

Path model for effects of concentration and inter‘lock‘\inq on profits.
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Interlocks are expected tova;y with concentration: in
concentrated industries, interlocks are formed fcr
cc-ordination, but in less concerntrated indusffies there is
LC possibility of Co-ordination. Thus concentrétion is a
precondition of interlocking,'and therefore of mcnopoly

Frocfits.

In P = betaluco + betas5Dp1 + R4,
H4: petay < betal, and

H5: betas = beta2

B4 says that interlockirg explains some of the
dependence of Frofits orn cCncertration; HS says that the
Telaticnship betweep 1nterlock1ng and frofits is not’ at all
Spuricus (i.e. due to their common: dependance cn

ccncentration).

Of course it is crucial to test hypothesis five, énd
indeed tc inciude concentratior in the mode] being analyzed.
It one were simply to take the (expected) Zerc~crder
correlation between interlock’ngNV;d EFrofits as ev1dence
that interlocks affect profits ore would leave cgen the~
FCssitkility that their relationship was e tirely spurious.
One can certairly imagire tte pPossibility that\interlocks
are ;ssentially epi}henomena cf corcertraticrn: that iL
concerntrated irdustries interlocks are Created, but make no
contribution toward Cco-crdiration, and tnérefore prof-ts. '
Concentrated, highly rrcfitable industries might well have a

hest cf attraibutes that are characteristic of spurious

correlations: more Pregnancies amonyg Secretaries, higher

32.
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expenditures on liquor, and more damage in fires. Hypothesis

5 protects us from this possibility.

It seems reasonable to expect scme of these
relaticnships to be non-linear. For example, ip a very
highly ccncentrated industry, interlocks amoﬁg the few top
firms might be embarrassingly ob;ious and unnecessary for
co-ordination. Thus DI would fall off for high values of CO,
and P would have abrnormally high values for these low values
cf DI accompanied byﬁhlgh values of CO. Conversely, in scome’
unconcentrated industries, there.could be some local
intericckiag agd e?cess profits, which would also appear as
distortions o£ tbe linear relationsh}ps. Thus it may be
necessary to transform the variables or remove certain
industries as outliers before computing linear regressior

coefficients.

If Bain, Scherer and many othér writers are correct
‘that financial firms, especially banks, serve a
co-ordinating role in irndustries, then hypotheses one to
five should be true for horizontal (i.e€. between
ccmpetitcrs) arnd financial ties, either separately or in
combination. Thus there are three kinds of iLterlocks for
which the hypotheies shoulid Le tested: horizontal ties
(Letweern ccmpetitors), tank-mediated P: horizcntal ties, and
financial ties (i.e. ties betveer, a firm and a bank that do

not neceséarily create a horizogtél P2 tie).



It seems reasorable to exrect effects among the three
_variables~-concentratior, interloqflng and profits--other

than the ones diagrammed ir Figure 3.2 (cf. Figure 3.1). It

is likely that interlocking affects concentration, i.e. that

P

the twc variables are reciprocally causal. A cc-optive

relationship ccusd begir with an interlock ard end 1n

merger, which would 'increase concerntration. Interiocking and

concentration could alsc Lave a partly spurious associatica
caused by their mutual dependarce orn underlying conditions.
In addition, profits couldgaffect both corcentration and

irterlccking. High frofits should €rLcourage €ntry by new

tirms, reducing corcentratior (Comanor 13971:408) and overall

interlccking.

! 3
Thus a compliete model of the expected relationship

among concentration, interiocking arnd fprofits wculd include
rany mcre€ causal lirks than thcse diagrammed in Figqure 3-2.
The present research is limited to the s;mple recursive
"intervening variable" model, because the purpose of this
Lesearch i1s to establish the importarce or irterlocks, rnot
tc prcvide a complete mcdel of the determinants of profits.
Eecause t?ere are mary fproblems in the measurenment or
interlocks (see Chagpters 6-7), the con/é ﬁal scheme in
which thef are employed should be as simple as pcssible so

that any empirical relationships that do exist are not

obscured. Also, the inclusion of reverse causaticn would

Create a non-recursive model, requiring additicnal exogenous

variablies for estimation; however, quarntitative data and

Page 34,
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theoretical understandirg cf the apprcgriate exogenous
Yariables, "underlying ccndations", are both lacking (Weiss
1971: 397) . Tﬁerefore, I have restricted the hypothetical
mcdel %o what appear to be the mair effects, which
correspond to the main effects ir the’genera; industrial

crganization model.

In summary, the general hypothesis is that interlocks
are a co-optive device used by econdmic actors in
cligopclistic markets to increase their power over the
cperatior of those markets. This hypothesis will be tested
Ly measuring concentration, interlocks and profits on a
- representative set of markets, anrd deccmposing their

relaticnships using a standard path analysis.

S
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CHAPTER 4

Operationalization of Irdustrial Organizaticn Concepts

ey,

L J

In the previous charpter, markets were treated as the
Cbservations in this study, and corcentration, interlocking
and profits as attributes of those Observations. Interlocks
are discussed in Chapters 5-7. In this Chapter 1 diséuss the
theoretical concept c¢f the narket ard define the "market
area", which 1s the Cbservaticn that is actually used; ard
define indices of corcentration and prcfits or market areas
following standapd irdustraal orgarization proéedures. The
ccliection of data for these variables is then discussed,
and distr?buticns 0f the variables are presented.
Transfermaticons are perfcrmed whére necessary to make the /
indices amenable to analysis, and finally, the measured

a4ssociation betweern concentration and fprofits is discussed.

4.1  Markets, ipdustries and Market Area

—

A market 1is theoreticallyﬁdefined as a set cf actors

tuying and selling a commodity or.a Set of highly -
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inter-substitutable ccnomocdities. Since the whole apparatus
7 e
cf eccnomic theory deperds on the concept of competition in

the market, it is important that arn empirical study of the y
cperatiod of a markéf irclude the actors who are

~ (putatively) Eompeting and éxclude those who are not. TPhis
is not so ea51l§ done. Consider cigarettes. Do filtef
cigafettes cdméete with non-filter ~-- i.e. are the buying,
selling and price of filter cigarettes independent or thé
buylng, selling and price of non-filter cxgaretteﬁdfclearly,
they are related necause they are fairly

inter- cubstltutable. What about c1gars Vs. cigarettes? Would
ycu rather fight thar suitch? In other words, are thgre
separate cigarette and cigar markets, cr one "tobacco
products" market? Actually, it is firmé, not products, that
compete, so the questicn 1s, Do cigarette manufacturers

'

ccmpete wj cigar manufacturers? The answer is simplified

and compliicated by the fact that often the same firam
produces a "line" of fairly substitutable commodities =--.
cigare£te§, c1gar§; tobacco. However, fhe sapme firm ﬁay
produce completely unrelated commodities, ard very'lérge o
diversified firm; produce hundreds of distinct ccmmodities,
thus operatiné in large numbers of distinct markets,,iﬂ each

oL which they compete with different, though pcssibly

cverlarping, sets of other firas.

The proolem is further complicated by the nction of

Froduction substitution.* Just as consumers can satisfy

~

. /‘ V s
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their comsumption rrefererces Wlth a range of commodltles,
SC prcducers can satisfy €heir pProduction needs wlth a range
ct commodities that have similar pProduction prccesses.
Scherer mentions "screw—machine shops? as an éxample of a

group cf shops that Prcduces an incredibie variety of

commodities Using the sanme Eroducti cilit 'és. Although

Shop A and Shcp B may be proauc1ng Completely different
ccmmod1t$es, and thererore Lot competlng in the strict
rarket sense, eltherrshcp can with VEry little trouble
Switch its producticn tc the other commodity; Thus in
reality the twc shops are competitors, iﬁ the sense that the
conditions‘bf supply, demand ard Price in the product

markets in which each shop operates, affect both shops.

"Thus there are tuc,ccmpiementagy spheres of

ccmpetitioh:’the Commcdity, or product, market, in which

Eroducers compete to satisfy demand for particular products'

and the industry, irn which producers-wlth simmilar production

- -
#

ﬁacilltles compete to get maximum benefit frop their
facilities. Fortﬁnately for researchers, the two spheres are
generally closely rel;ted: commodities with sizilar uses
tend to be produced by similar facilities. Thus "each
‘industry tends to be associated with ga particular market or
group of markets...[sp that] industrial concertration can be

studied as-auproxylfor market concentration" (Statistics

*The following discussion of markets vs. industries draws on
Scherer's discussicnp (1970:53-54).
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éanada 1977:13-14). In cther‘uords, the theoretical concept
ct g&igopolistic power in markets can ke replaced in
empirical studies by the concept of oligopolistic power in
industries. An inhqstry characterized ty conceniration Qf

A}

cales in a few members should have the sametcharactéristicsi

‘as the market or group cf markets which thfs,indhstry

- serves, since the members of the industry, by virtue of

rrodudtion substitutability, are effectively operatirg ir

all these markets atyonCﬁ.

. . = 5 c.
A . . -

) Tﬁis‘phencgenon ha&uwlLdgea the U.S. Census Bureau (an.d

’ /‘ﬂﬂ < ,,

4,.0"

Statlszlcs Cand&g aftec\ut) to deV1se a classification

- - a
S ‘~‘a v

'system (the Standard Indﬂstrlal Classification, or S.I.cC.,

system) tkat claésifieé producers simultaneously into
mariets and industries with a micimum cf d%stortion.
Seven-digit S.I.cC. éodes identify commoditie; -- for
eiémple,’28uus11,."suntan lctions". These commodéiies are

grouped into broader five—digit’"product classes" with the

same first five digits. 211 commodities with the same first

-four digits are grouped intc one four-digit industry --

bhere, 2844, "tdileg pregarations”. Four-digit industraes are
in turn grouped into 2-digit "industry groups" -- here, 28,

"chemicals and allied fprcducts".

Thus competiticn can be studied at any level of.
fineness fcr ahichadata are évallable and at Hhicq the

investigator feels the concept of inter-supstitutability is

.
4 1

cperative -- i.e. the nction of competition is appropri?te.
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&

As Scherer poirts out; four-digit industries, which
concentration studies normally use, are in some cases too
kroad aﬁ@ in others too rnarrow to captufe the set of actoré
fhat are “reélly" in competition. Thus results of studies -
using four-dlgit industries, or any brcader classification,
may be expecﬂed to yield results thaf'underestimate
reiétionships, due to large random €rrcrs (Weiss 1971:370).

&

. LK '
Aithough data or concentration and profits at the four

digit level are available for Carnada, this is an
Enappropriately fine classificatior for the Present study.

s
Many firms operate in multiple markets and industries. To

assign a firm to a p;rticular market or industry; i.e. to
clgim that it 1s competing with other firms in that market
cr industry, when the fractior of its cutput and profits
acccunted for by that market of industry may be tiny, will
lead to distorted results. This problen is h;ndled in
government censuses by the use of the concept cf the
"establishmert". A firn is a rather abstréct legal entit;§?
that cwns various assets, among them the facilities that
actually ‘produce commodltles. These facllltlei‘;ake the form
ct "establlshments", each establishment bglng g ‘
gecgraphically distinct unit --a factory,‘shop, Or other
site cf produc;ivg activity (Berkowitz et aj. 1979:395). An ° -
establishment, with its limited production facilities,
usually produces in Qﬁly’one or a linmited range of markets.
. o

Firms charactetistically operate in more markets or

1
. | : . . .
‘industries by Owning more establishments. The census assigns

.
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r

establishments, not firms, to S.I.C. categories in
calculating sales, costs, wages, etc., so that misallocation
cCcurs ohly to the extent that establishments span

categories.

However, directorship i;terlocks are necessarily
Letween firms, not eéfablishments, since it is the firm that.
has the board of directcrs. Furthermore, firms are in many
cases not independent ccmpeting actors because they are
grouped into "enterprises" --"qroups of firms cperating
under common control. Thus the/members of the Lkoards of all
firms in an enterprise can be expected to be wcrking as a
team, -and all of their interlocks outgide the enterprise
considered tc be "the enterprise's interiocks" (this
arqument is developed in Chapter 5). The multafirm
enterprise operates in the sum of the markets cr industries
cperated in by its member ffrms. Hou,—then, are interlocks
to be assigned to markets or industries in a manner
ccmparable with other variables such as concentration and

profits, which are assigned at the establishment level?

One solution is to treat all board members as
"belonging to" every industry in which the enterprise
opetates. This appears to have been done by Burt in his
study of iﬂterlocxs across industries (Burt et al.
1979:10-11) . However, this strategy is open tc the
aforemertioned problem of misallocation.'Even if an

enterprise is only peripherally involved in a given
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industry, all of its interlocks will be given full weight in
that industry in computing indices of_interlocking -~ as
nuch weight as they will be given in an industry where the
€nterrrise may Carry on the vast bulk cf its activity.
However, it is impossible to "weight" interlocks by
Prcportion of activity because data on firms:® activity in

€ach S.I.C. Category are not available -- and even if they

-were, the notion of a "fractional interlock" lacks clarity,

let alone theoretical justification.

The solution tc the problem adopted in this study was
also to assign all board members to each industrg in which
the enterprise operates, but to defire industries more
broadly, so that pfoblems ¢f misallocation are reduced. &an
€bterprise may operate in many fout-digif industries but is
less likely to operate acrccs two-digit inddstry group
boundiries -- énd where it does cperate across industry_

group boundaries, its Eresence ir each group is more likely

to be substantial.

Use of two-digat groupirgs, mainly forced by the
unavailability of four-digit data on a key variable, 1s
tairly ccmmon in industrial organizaticn studies. Four-digit

concentration and piofits data can be aggregated to the

‘tWwo-digit level in such a wWay as not tc destroy their

discrimination (Scherer 1970:57; see also Section 4.2

telow) .
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7~

b major statistical drawback of the use cf two-digit
groups is that the number ¢cf observaticnos is drastically
' reduced. There are over 150 foqr-digitwindustries in the

lcgging, mining ard manufacturing sectors in'Canada, and
cnly 35 market Areas (bcrresppnding in coarsenes; of>"
aggregation to S.I;C. twozdigit industry groups-=see below) .
Thus ccrrelation and regression coefficients need to be much
larger befcre one can have the same degree of confidence
that they are rnot simply the result of rardom error in the
variables. Por example, in a study of vertical co-optation
Eurt (1978:22) obtained betas for three variables that had

- significance le€vels less than 0.05 for 335 fecur-digit
industries, but wher the same day were aggregated to 20

two-digit industry groups, only one beta was significant at

less than ever the 0.10 level.

This problem is less sefious than it might seem, for
two reasons. First this study is of the entire pépulation of
market areas 1r these sectors. Thus there is nc question cof
cne's confidence in generalizing from a sample to a
Ecpulation. Rlthoudh the enterprisés in éach market area are
a sample, they are not random, but were chosen to cbver the

entire pcpulation of important firms (see Chapter 5).

However, there remains the possibility that weak
‘associatilons may be the result of medasurement error
(including inaccuracies introduced by the aggregatiorn

Frocedure and by the somewhat arbitrary coding decisions 7

_—
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made for interlock data -- see Chapters 6-7). The classic
solution to this problem is replication. I have tried to
“build ir" some replication by using multiple indices of all
rajer variables. One can have more confidence in a weak
association that is ccnsistent over several different
(admittedly not independently measured) indices -- and orne
is more inclined to take seriousli a replicated unexpected

Iesult such as a reversed sign on a coefficient.

Use of the broader two-diqit categories has another
entirely pragmatic justific;tion. Since the interlock data
available to me include only a sample totailing 1403
enterprises, there are far tco few enterprises in many
four—didit irndustries to have any confidence that the degree
of interlocking in the sample repeserts the true degree‘of

interlccking in the industry. Even using two- digit 1ndustry

v
- L

groups, many groups rave rather few erterprises compared ta o

the tctal numnber of. enterprises actually ™ operatirg in- that

industry group. The prcblem of representativeness is

reduced, hcuever, in the broader groups

-

Although the lg%ﬁ&_of aggregation used’ 1n~thxs study is
the twc- digit S5.I.@., the allocation of four- digit grougs'is
not dentical with that used by Statistics. Canada. Rather, I
‘have fcllowed the allocations proposed by S. D. }@rkowitz,
Which result not in "industry groups"‘but in "market areas”
(S. D. Berkowitz, fcrthcoming ). These allocations are

rcughly, and%in some cases exactly, similar to the s. 1.¢.

"o L %
- s .

Q o ,-*
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allocations, but differ in minor respects in scme cases.
These differences are>due to Berkowitz's interpretation of
the impiications of the Canadian economy input-output table

fcr competition amcng members cf each group.

Although interlock data were available for all sectors

Te

cf th econony (see Chapter :6), systematic data on

)

céntration and;prqfiis (and indeed, weil-developed

economic theories of oligopolistic cddpetition) were -

o

available only for "producer markets"=-the logging, mining
and mapufacturing séctors——so the tests, of hyfctheses are
limited to those three sectors. Consum and service
industries--wholesaling, retailiny, transportatjon,

financial services, etc.--are rot aralyZed in is study.
- y .
to

Since the enterprises for which interlock data were %?

available were nqt active in all of the four-digit

’

industries included in each market area, data cn

o

concentraticn and- profits were aggregated from only those
focur-digit 1industries in which the given enterprises wvere
,f}~s . active. For example, market area 10, "rubber industries",

includes four-digit S.I.C. categories 1620, 1623, 1624,

- -

=1029, 1650. Hovever, irnterlock data were available ornly for
enterprises operating in S.I.C. 1623 and 1629, so

° concentration and profits data for market are;\}gr;ére

'a§grégé§$§ from only these two industries.

@

A llst of all 82 market areas for thCh interldck data,

-
. were avallabxe, and.the three-dlglt (1960 base) S.I.C. é

. N
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¥ categories included in market areas for which the path
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categories inciuded in each, is given in Appendix A, Table

/1. Alsc included are the fcdr-digit’(1970 base) s.I.cC.
analyses could be performed. Two kinds of S.I.C. categories
("1960 base" and "1970 base") are used because the interlock
data were classified by the former, and the concentration
.and profits data by the latter. Correspondences between the
cld and newvw S.I.C. categories were taken fronm the

ccncordance published by Statistics Canada (1973:125).

4.2 Concentration

The degree of concentration of sales in a few firms in
a market or industry is conventionalliy ﬁeasured by a
"concentration ratio". This is the ratio of the combired
cales of {;; x firms with the largest market share to the
tctal 'sales in the market, uhere X may be any nurmber thought
aprropriate -- normally 4 or §. Comparisons of top~-4, top-8§,
top-20 and other concentration ratios (for U.S. data) have
shown that they all have fairly similar power to predict
frofits, with top-4 generally the best, but it appears that
it is Frimarily co-crdination among the top-4 firms ir the
;ndustry which must amcng them contgol a mirimum of

somethihg like*50%. of industry sales, that leads to

L
cligopcly prorits (Weiss 1971: 372, 37%; Scherer 1970:52) .

Other consideérations, discussed Lelow, suggest the use

cf the Herfindahl index:

/
i
L
et
B
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2
(4.17) H = SOM (S )
i i
2
where: ’
S = market share c¢f the 1th firm.
i
m"

This index reaches its maximum of 1 only i1n a pure monopoly
ard declines toward 0 with increases in the nunber of firms
in the industry and with increases in their equality of
mafket share. Thus it wculd appear to give more informatior
oL st;uctural ipequality in the whole industry. Furthérmore,
theories of oligopolistic pricing develoﬁed by Ccurnot and
ky Stigler both suggest the use of the Herfindahl index to
Teasure concentration wher it is to be associated with
profits (HeiSs-1971:37u). How;ver, in practice the
Heffindahl is highly correlated with the top-4 ratio --
Scherer (1¢70:52) reports a study wﬁere‘;he tweo indices had
a correlation of 0.936 over 91 industries, and cites otker

studies coming to similar corclusions.

Valué of shipments data for top-4 and top-8 (among
cthers) and total value of shipments are published atathe
fcur-digat level by Statistics Canada (1977: 38-86) for 1972.
These were cornverted tc concerntration ratios for market
areas ky taking the mears ovef‘ihe relevant four-digait
industries, weighted by the cortribution of each industry to
the market area total, the method suggested by Scherer |

(1570:57) =

-
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(4.2) RVS4M

BVS4(1) * VSI(1) + RVS4(2) * VST(2) +...
VST (1) + VST (2) + ...é

VS4 (1) _+_ VS (2) +...
VST (1) + VST (2) +...

v
where: h
FVvsunM = top-4 corcentratiocrn ration for a market area -
RVS4 (I) = top-4 concentration ratio' fer industry I,
VST(I) = total value of Shipments for industry I,
VS4(I) = vajue of shipments of top 4 for industry I.

A saimilar procedure was used tc ccopute weighted mean
Herfindahl indices, usirg Statistics Canada's Fublished
Berfindahl indices for fcur-digit indﬁstrles (1977:1Q7-111).
Values of these three indices cf ccrcerntratiorn jor“the

market areas analyzed are glver 1in Appendix A, Table 2.

Since analysis of the relative merits of each of these
three indices included a comparison of their relationshigs
with indices ot profits, discussior cf this is Fresented

after the descripticn of tre profit indices.

4.3 Profits

There are many differernt ways to measure the
characteristic level of prcfité in a market or_industry,
€ach with its own advantages and disadvantages. What cne
¥ants to know 1s whether tirms were aktle to earn moLopoly
frofits on the sale of a partiicular commodity cr on their

cutput in a particular industry. Profits data reporte@ by
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firms distort this, (a) because they ccmbine profits on all
activitlgs of the firm, (b) because of the myriad accountiné
pfactices employed -- which may vary(rahdomly or may be
intended (usually) to reduce stated prgfits to escape tax,
and (c) because potential monopoly profits may be attenuated

by excess costs -- the "easy come, easy go" phenomenon.

Scme of these fpitfalls are avgided, and other

introduced, by the use cf "irdustry price-cost margins"

I

(Collirs ard Preston 1969) to index prcfits. This index is
based on census data by industry rather than firmp-level
datd,mscq}t avoids thew%isallécatlon ?f all cf a’firm's
prcfits to each 1ndd§try. The industry profit level is
defined as tctal industry value of shiprments less total
ccsts cf production (resulting in gross profit margin) as a

Fercerntage of total value of shipments:

(4.3) PCM = (VS - C)/VsS
where:
PCM = price=-cost margin
VS = value of shipmerts
C = ccsts of production.

The main disadvantage of price-ccst margins is that the
numerator of tne index -- the computed gross profit -
includes all the ccsts that are rot included ty the census
ip "ccsts cf producticn® -- such as the cost of capital, and
"head~cffice" or administrative costs such as advertising,
research and develcpment, ard general administrative costs.

To the extent that these are associated with profits, they



wWill cause overstatement of the association of profits and

concentratior.

Costs of capital and advertising appear to. be the ma jor .

ccnfounding faétors (Scherer 1970:165). Collins apd Preston

ccntrclled for costs of capital by including an index of
th;s in their regreésions: AL alternative (but equivaient)
methqd that I prefer was used by Burt in his application of
Frice-cost margins (197€:16-17) . Burt "removed" the

Yariation in his PCM's that was due tc capital cecsts by

first Ieégressing PCM's on ar index cof capital costs,'the:
'ccrrecting the PCM's using the regress{on Coetfficients, with
the result that the "ccrrected prite:é%st margin" (CPCM) had

2€rc ccrrelaticrn with Capital costs. The advartage of this

g

dFpProach is that the Fath analysis 1s pot Cluttered up with
Correction ifactors: these have already been r®ooved from the
independent variaplie. Thus:

(#;4) CPCM = pCM - b(Ck - MEAN (CR))

where:
CPCHM = corrected Frice-cost nmargis,

PCHM (raw) price-cost margan,

b regressicr coefficient cf pCHM on CrR _

CE = Capirta.-cutput ratio, an index of tne cost
CI capital tc ap irdustry
/0
gross book value of deprecianle assets’,
irdustry cttrut, measured as value of
Shipments or total sales, etc.

non

O
H

Similar adjustments cculd pe made for Other cost itens
that are'included 1L the PCM; however Coliins and Prestor's
York arrears to be vell accepted vithcut these additional

factors, and 'studies Ccrtroliing for thexn have shown that

L2
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they are not extremely important (Weiss 1971:367-368).
. o \

In this study I have usegd price-ccst margins, corrected
fcr ccsts of capitai gécordlng to Burt's method. In addition’

tc industry price-cost pargins, I have calculafed‘top—a and

- s e
4

tcp=8 price-cost mafgiﬁs -- i.e., indices of the
progitability cf the tcE—u and top-8 firms in fach.industry.
Cne would expect that their profits vouid be moreqilosely
related to top-4 and top-8 concentration than uould 0ve£;ll
industry prorits -- and possibly to ihterlocking tbo; 1£

that 1s concentrated in the top few firms.

@

Lata on sales and costs to calculate PCM's were takén

from Statistics Canada's (1977) Industrial organization and

concentration...1972. Statistics Canada reports sales net of
\

direct costs except payrcil as "value added"; thus, equation

4.3 becomes:

il

(4.5) ECH (VA - L) VS

~ where: »
. [ Rdind
VA = value added
L = payrocill
VS = value of shipaments
PCM = price-ccst margin.

Lata on vaiue added and payréll were repcrted for
fcur-digit industries, and were summed within market areas
in a panner similar tc thai used for value of shipments (see
"Concerntration" abcve); PCu's Hire then calculated using
equaticn 4.5, and are reported in Appendix A, Table-2.

g £

- SR 2 .

| 4
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bnfortpnately, data oniassets by industry (used in
Computing capital-output ratios) were publiZhed by
Statistics Canada for 1972 only at the two-digit industry
group level, making it 1mpos51ble to aggregate four-digit
1ndustry values into market area flgures. Therefore, I
simply matched Statistics Canada's two-digit aggregatﬂons as
Closely as possible with Ly market afeas. The result of this
mgtchlng operation is shewr in Apperndix A, fable 1. Since
- Statistics Canada Teports industry sale;i vhich are thé;
.denomirator ot the Capital-output ratic, both in its report
cr coﬁrentratlon (1977)—-at the four- -digit level--and in its
Lepcrt on "Corporation Financial Statistics® (1976) at the
two-digit level, I had a ch01ce of matchlng sales data to
-{two-digat) assets data_or to (four- digit) price-cost -
margins data. I computed three capﬂtar-output fatios (see
eguatlon 4. a) using:
(1 aggregated»four-digit value of Shipments data
(see above), )
(2) two-digit data on'"salee of products" (Statistics
C?nada 1976:50—6&), ard
(3) tvo digit data on samﬁed "saies cf products" and

i
"sales of Ser vices" (ikid.) .

Values of these three ratios.are given ip Appendix A, Tabie
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the relationship. Thus cre should expe
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3.7, kurtosis=14.5). The other two ratios were expected to
be highly intercorrelated because they differed only in the

[ ‘ .
addition to "sales 6f products"™ of the empirically small

amount of "sales of services". Both ratiostwere used as
regressors for PCMT, ihe price¥cost margin for eaéh
industrﬁ, to determiﬁe whichk cqapital-output ratio explained
more variance in PCMT. There was very little difference: the
B—squhred for CESP (ratio based on- sales of éroducts)‘gas‘
0.005 and for éRS (bésed or all sales);was 0.054. The
unstandardizgd'regressicn coefficients were 0.049 dnd 0.045

respectively, compared with coefficients of 0.077 and 0.064

reported by Burt (1578) for 335 four=-digit industries and 20

- two-digit groups respectively, and a ccefficient of 0.089:

* reported by Collins and Preston (1969:275) for 243

a

four-digit industries.

Apparentiy the unsatisfactory matching has attenuated

e{?tﬁé resulting

ccrrected érice-cost ﬁargins to contain some copponént of
industr;,capital éosts. This should cause a §;ight
cverstatement Qéﬂfhé telatidﬁship between concentration and
rrofits. I£s efféct on tte relationship between intérlocking
and profits cannot be]sredicted, since we have no evidence
cn the relatiégship'between interlocking and‘indﬁstsy |
capitalaéosts. if there is no relatiéhship the overstatement
of-the concentration-profit r%lationship will have a -

. <
ccnservative effect on the.test of the hypothesis that

~

interlocks partly explain this relationsﬂip. In any case,
. A ' L

L
v
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2 4

a

the amcurt of variation due to capital costs thqﬁ s "left
in" the profits variable (assuming that Burt(s and Collins
and Preston's results - from U.S. data —-- are relevant) is

[+]

very small.

Having chosen CEkSP, the capital-output ratio based or
sales cf pfoducts, as the index of capital costs, the three
PCM's (PCK4: top-4 PCM, ECME: top-8 PCM, PCMT: industry PCM)

wvere regressed on it to calculate the correcticn factors.

The three unstandardiied coefficients were 0.052 (PCM4),

0.048 (PCM8) and 0.049 (PCMT).

The three corrected price-cost margins - top 4, top 8

and ovérall ipdustry - were then calculated using equation

-

-

4.4. Values of these are given in Apbeﬁdix 4, Table 2.

4.4 Examination of concentration and profit ipdices

.

*

Having caiculated three indices of cogéentratidn and
, ' ‘ N . C . v
three ﬂ%&ices_of proflﬁﬁ, I then examined the distribution

cf each, and their intercorrelations in order to determine:

(1) if any of the indices ;n'kpe two groups were

»
redundant, . -

E d

(2) if indices-of concentration and profits were correlated
with the expected: strength, ~

{3) if aﬁy of the indices had unusual~distributions and/or

nonlinear associations with indices in the other group,
. . - 3

. . &/F\-\"
which could be corrected by transformations. ) .
N S ' -

. K ¢
-
© - .
o 9 - 5
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Intercorrelaticns among the six indices are.given in
Table 4.1. The first conclusion drawn ffrom thi% table was
that the top 8 concentration and profits indices are
redundant, as expected. Top 4 and toéﬁe concentrétion
indices have a correlation coeffiCieﬁt of 0.966, and top 4
ifd top 8 profits indices have a correlatiqn of 0.994."
Furthermore, top 4 cqﬁceqtratién has ;lightly higﬁer
correiat;ons than top 8 coLcentration with top 4, top'é and:

total industry profits: 0.125 vs. 0.107, 0.118 vs. 0.106,

~and 0.149 vs. 0.127 reépecfively. Similariy, overall

industry profits has slightly higher ccrrelaticns than top 4
and tcp 8 profiés with all three inéices of concentratiorn:
0.149 vs. 0.125 and 0.118, 0.127 vs. 0.107 and 0.106, and
0.091 vs. 0.071 and 0.056 respectively. That top 4 |
concentration is approximately-equal té, and a slightly
Fretter predictor of profits than, top & ;onéentration is
suggested in the industrial organizaticn literature (Hggss
1971: 372-373; Scherer 1970:52?. Since there are no strong
theoretical or methodologf%al rea;ons to distinguish-between
top 4 and top BvindiFes, and an_apparent prefeggncgvin the
industri@i orgaﬁgiation literature for the togp 4
concentra;ién ratio, 1 Aeleted the twe top 8 indices from

: ~—

further analysis. Top 4 profits was also deleted, )
¢ _

. ) ' -

g o
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Table 4.1 ' ’ .

Intercorrelatiohs among three concentraticn and

X

" three profits indices (N = 35).

RVSS8 HVS CPCM4 CPCHM8 CPCMT
RVSY 0.966% >  0.932%  0.125  0.118 0.149
RVS8 *  0.885% 0.107-  0.106 0.127 o
BVS | 0.077 0.056  0.091
CPCHy. 0.994% ... .0.977x
CBCMS8 0. 976
. ‘. ‘
Notes: '
1. ’EVSQF= top 4 concenttatib&\gatio, value of shipments
RVS8 = top 8 concentratiorn natio, value of shipments
- HVS = Herfindahl index, value of shipments.

CFCM4= top U4 corrected pPrice-cost margin
-CPCM8= top 8 corrected Price-cost margin .
'CECMT= market area overall corrected price-cost margin.

‘f*significanc% level <-0.01.

»

S

£
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no theéietical importance.

L

ﬁ“ Top 4 and Herfindahl concentration indices are

. v S1.

ccnceptually distinct but empirically highly ccrrelated\‘
(0.932 for the%f data). Top 4 concentration measures on%y
the relative market share of the top 4 entetpriées; whereas
the Herfindahl is a function of the tctal number of' ‘

enterprises it the market ard the inequality of all theiT

market shares. In view of remarks by Weiss to the effect

¢

that ecorncmic theories of oligopoly pricigé suggest the use
cf the Herfindahl rather than the top 4 cancenyration'ratio,
and his argument in favcur cf more thorough-testing of tﬂe
JHerfindahl index (1971:374-375), ard gchefer’s cbﬁment that
the Herfindahl ''comes ciose to being an ideal composite
ieasure [of potential ﬁcnopély powgr]".(1970:52),Li retained
the Herfindahl index although it was ccngiae;ably lesé
highly>corréléted tg;n fop 4 concentratiqn vit@ top 4 and.
cverall profits (0.071 vs. 0.125 and 0.091 vs. d.’1’ :

/

Tespectively).

4.4.2 "Correlation c¢f profits %hd concentration O %’.-

*® P

rrofits are weakly positive, as Table 4.1 shows, varying

Correiations between concentration and overall industry .

ketvweern 0.097 and 0.149. With an N of 35, neither of these
~ . ' .

relationships is statistically significant. These

‘correlations are considerably weaker than associations fQund

for 243 four-digit industries in the U.S. by Ccllins and

Preston. They reported R-éﬁﬁﬁf%s of 0.07 and 0.10 for simple

+ a

gl e Paei i i
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~

regressions of ‘profits cn concentration for 1958 and 1963

recpectlvely (1969: 275), which correspcnd to*correlatlons of

&

dimprove the R-squares

-

.

It is futlle tc attempt to spec;fy a relatlcnshlp that
is extremely we&k 1n the first place. Since other : -
1nvestlgators found a ccns.derably strcoger relatlonshlp, Iz

attempted to find causes of attenuation.

Box plots éhd stem‘and-leaf piots (Tukey -1977), and

skewness,'kurtos;s and normallty statistics for the two

2.
J

ccncentratlon ard the proflts 1ndex are shown in Figure 4.1,
T0F 4 corncentration shows}practlcally no dlstributional
. irregularity but & flat}distxibution. The Heffindahl and
‘profits indices both show skewness to the right (or "upwardx
‘straggle"). Houever, the Shaplro Wilks normality test ("W
statistic) iddlcateg‘that only the . Herﬁ&ndahl is
significantly non-pormally distributed: the valnes ot the
Herfindahl have only a \.6% bablllty of being found ir a
’ranbm sampple from a comparable noi:mally distributed

Fopulation (Shapiro and Wilk 1965).

’

Y
hd
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Square Loot transfcrmations were computed fcr the
latter two indices in ar attempt to reduce the skewness and
1GFELCoOve the'associations (Tukey 1977:89)..Tahleiu.2 shows
Skewness, kurtesas, ncrmaiity statistics and
interccrrelations for the raw normality statistics and

; L3
transfcrmed indices. The square root of the Herfindahi shows

a slightly stronger association with profits, and the raw

Frofits index is better thar the transformation.

The profits index was then Légressed on the two
ccncentration irdices in order to faind any‘irregularities in
the residuals (Draper ard Smith 1966: 86-95) . Fiqures 4.2 and

4.3 show plots of the res1duals against predicted- profits,

wifh top 4 concentration and the square root of the
Herfindahl Lespectively as regressors.

1

In both cases the Lesiduals apéear to be normaiiy
distributed, and the values of the Sharpiro-wilk normality
Statistic are 0.979 and 0.980 respectively, indicating
Frobabilities of 0.7 arnd -0.80 respectively. that these
distributions correspond to samples frcn normaily

»

distributed populations.

~
A

Both plots show cons1derable Scatter to tte right
Fossible outliers were idertified Ly drawing lines at one
standard deviation above and belov the nean. Burt found
cutliers by drawing 95% corfidence intervals about the
regression 1line (1978:26). However, confidende intervals

curve away from the regression line at the extremes {more

variance being expected at the extremes)@ In the present

¢o.



Table 4.2

Intercorrelations and distributiornal statistics for raw and

' 4

transfcrmed concentration and profits indices (N = 35).

N

HVS SQKT CECHT SQRT

(HVS) ’ (CPCHMT)
FVS4 ‘ 0.932% 0.961% 0.149 0.120
HVS 0.979# 0.091 -+ 0.052
SCRT (HVS) . - 0.107 0.071

CPCMT o ' ~ 0.996%

SKEWNESS KUKTOSIS W' (signif. level)

RVS4 -0.05 -1.05 0.946 (0.133)

VS , 0.61.  -0.50 0.935°(0.056)
S .

ngI(Hvéx::::::}o.Oo -0.71 0-967 (0.463)

CECMT 0.60 0.37 ° 0.972 (0.587)

SQRT (CPCHT) 0.21 -0.02 0.989 (0.976)

nr

*Significance level < 0.01.
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apalysis, I was trylng to identify cases of-excessive
dev1atlon from the predicted value, whether at the extremes
cr not In fact, it is mocst likely that the expected
reiationship does not nold for extreme vaiues cf
concentratiorn and profits (see discussion of nchlinearity in
Chapter 3 above) -- in a discussion of margiral
concentration, Weiss (1971:373) seems to be confident of the

‘relationship oLly in the top & concentratlon'range between

0.3 énd 0.7, and 14 of the 35 market areas ir this dataset /

are outside that range. . X//\‘“’)

The residuals for 10 market areas.lie beycnd one
stapdard deviaticn fcr both regressors. Of these ten, four
have tcp ‘4 comcentration abcve 0.7 (market areas 9, 21, 25,
32) and cne has conCent;ation below 0.3 (market area 19 -
Frinting and publishing). Sirce half of the 10 outliers-do
not have extreme ccncentration, and since 9 of the 14 market

-—

areas with extreme concerntration are act - outliers in these

regressions, it appears that extreme ccncentration does not

€xplain_the . attenuation .of the relationship.

Ar alterrnative e;plénation for atteruation is the
Frocedure by which four digit industries were aggregated to
market areas, which are approx@mately as coarse as two digit-
industries. Other writers have suggested that even four
dlglt industries are too coarse an aggregaticn to study
prec1sely the relationship of proz;ts and concentratiorn
(Weiss 1971:370), and of course two digit industry groups
would be worse (Burt et al. 1979:28). Weiss (1971:308) has

suggested that two digit irndustry grougs tend esgecially to
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Le heterogenéous vith respect to prefits.

.The possibility .that some of the market areas were

! - .
excessively heterogereous with respect to concentraticn

and/or profits was examined .by computiig,the variance across

the fcur digit industries in each market-area. A combined
index of heterogemneity cf concentration and prcfits wés

computed by standardizing*ihe two yaiiances over .the 35

market areas and taking the simple mean of the two variances
\ , SO t

for each market area..

ot

The standardized values of thesqg two vériances,'sorted

ty the values of the combired measdré*cf variance,. are given.

in Takle 4.3. Of the seien;qafket areas ranking highest on
the combined measure, five are outliers in the two
- A

regressions disdussed above (market‘éreés 9, 25, 19, 30,"
. .

21), and with the exception of market afea ggiérekthe ,
highest ranking in terms of absolute value of the residual.
Furthermore, foﬁr of<th§se five (9, 19, 21, 25)“have tbp.a
ccncentration rat;o;“outside the rarge, 0.3 to 0.7. It
appears then, that these five market'areas_?- béverages;
printing and publisking, ncnmetal mining, priﬁarj'metal\
ih&ustries other than iron and steel, and autqmobiles,
trdcks:and_parts -- do rot Eﬁve profits corresponding to
ccncentrétioh, becéuse they are iqgfpfcpriaté units of
aggregatiorn because of:heterogeneity ofééégregated

four;diéit ingustries; aﬁd/or fall outside the range of e
ccncentifations far—which the relationship }s expeczed’to-
hcld, and very likely fcr-additional reasons related to the

o

structures of the industries contained within them. These

¢S.



Table 4.3

Standardized intra-market-area variances of top 4

concentraticn, Erofgt margins, ard their mean.

MARKET ARERA N
FOUE-
DIGIT
IND'S -

4 Gold quartz mines 1
10 rubber industries 1
16 Pulip and paper 1
18 Misc. paper 1
<3 Misc. metaj fabricatirng 1
24 MackLinery mfg. 1
26 Aircraft & parts 1
<7-Shipbuilding & Cepairs = 1
29 Communications‘egpt. 1
32 Fertilizers 1
33 Paint & varrish 1
12 Clothing . e 5
< -Logging e 2
14 Sawmills 2
17 paper box & bag 3
36 Toys & sporting gocds 2
35 Misc. chemical ipd's ° 2
6 Fist, fruit g vegetablies 3
22 Metal fabricating -7
12 Furniture mfg. <4
3 Metal mines 5
34 Industrial Chemicals 2
- 20 Praimary iron § steel 4
> Meat, poultry & dairy 3
11 Textiles 7
321 Petroleum & coal precducts 3
13,Wocd products 10
28 Appliances, radic & ITV,osn 3
<1 Other Primaty metais .3
8 Misc. food : 3
30.Nonketal Direral pmodlhcts ~ 5
7 Flour, feed, '& bakerj L 4 “
19 Printing & publishipnd ~ ° 3
<5 Autcs, trucks g Fart 5
S Beverages 4

.

L}

VARIANCE VARIANCE

 (EVSy)

OOOOCJ,'OOOO'OO

-C.9371
-0.965
-0.901
.~0.785
-0.977
-0.531
-0.775
-0.521
~0.557
-0.502
-0.912
-0.673
-0.373
0.065
0.397
1.274
1.502
1.087
0.108
0.1744
0.686
-0.279
<.569
1.097

1

(CPCHT)

oc>o<>o<30<30<30

~0.743
-0.722
-0.760
-0.709
-0.348

-0.7060 -

-0.503
-0.739
-0.680
-0.648

. -0.168

-0.371
~0.170
~-0.496
0.302
-0.551
-0.639
-0.207
1.227
1.250
T.142
2.998
0.384
1.915

(6.

MEAN
&

OOOOOOOOOOO

-0.857
-0.844

" =0.830
- =0.747

-0.663
-0.0b45
-0.639°
~-0.630
-0.618
~0.575
-0.5490
-0.522
-0.278 .
-0.216
0.349
0.361
0.431
0.440
0.668
0.697
1.014
1.359
T1T.477
1.806
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N
~market areas uered}herefore excluded from the analysis«

. . R
1
Fd . - -
» - o,

4.4.4 -Distributions and intercorrelations on 30 matke

o

-

Distributional plots for Qie‘concent:aticn and profits
S B L T C
indices.cn the remainifig®30 market areas are shown in Figure

a.a.'Intercorrelaticné ard normality sStatistics are shown in
Iablenﬂ 4. Alx four 1nd1ces are toleratly normally

dlstributed but the correlatlons ot profits and

°

cgncentration are tensiderably hlghe% and comparable to,
thcngh 10wer than, tﬁfse reported by Burt (0.243 on 335 four

dEblt 1ndustr1es, 0.324 on 20 tmo dlglt 1ndustr1es) and
B

Ccllins and Preg%ogg(R-squares of 0.07 for 1958 and 0.10 for

-

5

1963 ‘on 243 four dig}t industries). Sinc he correlation of

proflts with the square rooﬁﬁof the‘H 'fin ahl is lower than

, 'Hlth the untransfbrmed Herflndahl th latter was reinstated

¥in the interests of ccnceptual par51moqy. "

t

4.5 sSummary -

-

~y Fcr préctical reasohs, the theoretioal arenas of
) - ; »
putatlve ccmpetition =- markets -- were aggregated inpto 35

-

. marﬁ»t areas, unlts havlng approglmately the samé degree of

.
‘-_,,q

aggregative coarseness as S.I.C. two dlglt 1nduétry groups.

Concéntration and proflts 1ndlces for. tlese unltS"vere
‘\\ ‘,;;

cdoigted as HelghtedV/veriges of concentratlon and paqilts
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i

for.the s.I.c. four digit industries ccntained withir each
, . . _ -

[N

. market area.. L . A
l\l“ .

Concentratlon was 1ndexed by t;:'top_u and top 8
concentratlon ratlos and thLe Herfindahl'index. Proflts were
blndexed by the Colllns and Preston Price-cdst marglns, wWith
Burte's correétlon for capltal-output ratios. These corrected
Frice-cost margins were computed for tcp 4, top 8, and all

industry menmbers (within s.I.c. four digit industries).

~

Top 4 and top 8 prcfits, ang top 8 concentfation-were
'
#cund to be redundant. The other indices were found to be
tolerably normally dlstrlbuted but the Square root of the

Herflndahl W¥as more highly correlated with Profits than the

Heﬁ ndahl.

) *

Bcth top 4 concentration and the transformed Herfindahl
have much weaker correlatlons ‘With profx%s than have
prev1ously been Teported. This is apparently due in part to
the 1nclu51on of five hlghly atyplcal and 1nappropr1ately
aggregated .market areas. When these were set agide,
correlations between proflts and the tcp 4 concentratlon
ratlo and the untransformed Herflndahl index were found to

be comparable with, but somewhat,lgwer than, ccrrelations.

reported by Burt and Collins and ‘Prestcn.

»o ,
The top concentration ratie,\:}e Herfindahl index,

and theqkorrectgd price cqet marglm'meisured cn 30 market

70'

areas were therefor%gemployed in the tests of the hypotheses -

develofed .in Chapter 3. o ; E/
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Intercorrelations and distrabutional statistics for selected

Table 4.4

concentration and profits indices (N = 30).

BVS
RVSY 0.949%
BVS .

SQRT (HVS)
SKEWNESS
FVS4 0.093
HVS 0.057
SQRT (HVS) . -0.174
. CECHT : 0.070

.

- L]
A'- oy !
.'-IL l;,; -4
&. "'f W .\!"-3
' T & LY
ot Ty
. .
. L]
-~3_§{ :
. . d )
r
NG [
L )
r

[y

SQRT
(HVS)

0.962%*

0.979%

CPCMT R-squared
) CECMT
0.232 0.054
0. 251 0°.063
0.230 0.053
.

KURTOSIS W (signif. level)

-0.752

-0.498

-0.599

~0.324

:‘ﬁfgnlﬁi?axqe level < 0.01.

4

0.962 (0.421)
0.940_(0.115)
‘o.§59 (0.392)

0.987 (0.973)
- -

.
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CHAPTER 5\

4
Operationalization of actors as'enterprises

-

In Chapter 4, I developed indices of concentration and
r

rrofits for’?O market areas. Measurement of the remaining

variakle in the model, ramely directorship interlocking, is

the subject ¢of this and the next two chapters. The "degree

ct intériockihg" is a "structural" variable: i.e. it

measures an aspect of the structure of each observation,

o

ngmely the market area. Fach market area contains a certain

number (ranging from 14 to 45) of competing units that have

. knformal relationships (here, directorship interlocks) with

.

edach other. Thus each observation (market area) in this.

+

study iS'a network, consisting of nodes (actors) and edges
(dlIECtorShlp ties). The "degree of interlocking" is a

scalar variable that summarlzes‘the structure cft these

-

networks as they affect the operation cf the market area and
A ]

are themselves affetted'by concentraticn. . v .

JL In this chapder, I develop the ccocept of the -
"enterprise“ as t e operationaliggtion of the-nodes in the

networks--the theoretlcal economic actcrs. In’ _Chapter 6 {

dlSCUSS various types of interlocks as the
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cperatioralization of the edges in the networks; and Chapter

A’/

7 deals with the indices o@/in%egg

mﬁgng based on these

The ecoeé&}c thecry of competitien in markets is built

upon concept of ipdeperdent competing units.
Traditio ally, the firm has been treéted as the empirical

dependgnt ecconomic actor (firms of- any apprec1able size
have the legal form of a llmlted liability joimnt-stock
ccmpany, hereafter referred to as a firm, company or
corporation) . However, there is a significant and growing
tendency in modern{industriai capitalism for firms to be

controlled by‘other firms, as a result of either the

take-cver (purchase of shares) of existing firms or the

v

creation of new subsidiaries (Smith 1927 (1776 ]; Marx n.d-
[ 1867 ]; Berle and Means 1969 { 1932]); Bcnbright and Means
1960't1932]; Larner 1966). Thus thé Wirm has been superseded

as the unit of independent economic ction by the

o =4

entergrise: a group of firms operating under ccmmon control \ 3
(Berkowitz et al. 1976, 1979a). Firms that are independent

) \
of intercorporate control are subsumed as “single~firm
. P g

[N

entergprises". \

. ' . -
L . .

-
" The concept of ihe enterprise -as the unit of econonmic
.action implies that

e . ) ]

Fe actions of all its constituent firas

I

-
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~and indeed df fﬁe—personnel of its constituént firms are-
simply‘actions of the enterprise. In effect, the
organizatién qf the enterprise into legally separate fi;ms‘
is treated as being'no different ‘from the organizatior of a
large firm into several administ;atively separate divisiohs
(Berkowitz et al. 1976:37; bBonbright and Means 1960 {1932).
In reality, like any collective actor,. including the*firhi
the enterprise is not a perfectly moﬂEﬁitﬁic entity, énd th;

nature of its 1nternal operatlon is a legltlmate sub]ect of

study (Bonbright and Heans 1960 [1932]; Carringtcn 1979).

However, for the purposes of study . of inter-enterprise
relationships, questicns regarding intta—ghterprise
functioning can be set aside as outside the domain of

irquiry.
X )

The use of the enterprise as the empirical economic
acter imr markets implies certain specific presumptiors
regarding the operation cf markets and of horizontal

> »

interlocking:

(1) Firms ﬁhat belong to th§ same enterprise and sell
Froducts in the mame market do not compete; i.e. they act as
though they wére the same firm. This presumptlcn has the
corclLary that in calculating concentration statistics’, the
narket shares of gll establishments controlled by each
- >7enterprise are added together to compute\tpe market share of
| , each enterprlse, the quantity used in calculatlon af the

concentratlon Stgﬁnst1c§} Thls presumption is now widely

) Y - ’ . / . * . vy
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accepted;'for example, Statistics Canada (1977) has used it
in its latest report on industrial concentration in Cahadé,
for 1972: ’ , : _ N

The purpose in this report is to group whatever
establishment universe is under ccnsideraticn into
€nterprises sc that all establishments under
common control are in tHe same "business
enterprise...The presumption is that in this

- manner the data can be tabulated according to
mearingful decision-makirg entities, that is, the
enterprises (Statistics Canada 1977:0) . , .

-
Thus the ,concentration statistics used in tkhe presert

,

"study assume economic acticr at the enterprise level, since

they are based on data taken from this Statistics Canada

Leport.

< N -

(2; Kfi'of the interloéks formed hy~any of the firms.in
an enterpri;e with firms outside the enterprise are "the
enterpfigefs" interlocks. Thus, in Fighre §.1, enterprises
E1 and Eé, i1ch are competing in market area X through

their member  firms F11 and F21, have an interleck via firms

F12 and F22. 'As an interlock between two competing

‘enterprises, this is a horizontal 1nterlock; although it is
fcrged by two non-competing firms. Iﬂ’cther words, I presume

that apy interlock betpeen enterpriées cqﬂleting in a market

has anticompetitive ramifications for that market. This

followé from the presumption that all the directors of all
. '
the firms in ar enterprise are "agents" of the enterprise,
¢
that in effect the members of the boards of all the firms in

ar enterprise form a "pcol" of potentially co-optive

resources that the enterprise, or whoever collectiveh&

p

-

»
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control it, can draw upon. Failure to Lecognize this form of
indirectly horizontal interlocking may have contributed to
the failure cf scme other studies of directorship interlocks

to find relationships between competition (or its absence)

and interleccking.

Cn the othker hand, I presune that there is some
biffefence (in "anticompetitive fhtensity") between
borizerntal interlocks betuween enterprices involving two

ncn-competlng firms (F12 ard F22 in F1 ure 5.1) and

interlocks ard the latter "directly horizontal™" 1nterlocks,
and measured and analyzed them sepgrately. This use of the
term "indirect® dlffers from tke concert of ar "indirect
‘tie" used elsewvhere in the social net;:rk literature to
refer to a tie- between two €ntitijes - *that is medlated by a
third entity. For exampie, jn Figure 5.2, firm F1 has the

iatter Kind of tie with firm F3 because they sJteriocks

ith

Created ®y différegg ;ggerldcker§ (Smith and Jcne

. AN N ) ’ )
firm F2. In fhls study I rEﬁ;&/ﬁo Such ties as "p2" tie ,
" c- - ' ) 1R Y
'following Standard network terminolog - P2 tigs between .

A -
€nterprises that resulétﬁhom 1nterloc € with the same bank

Germed “PZ‘bank~qed1ated tles") are of spécial theoraﬁfcal

interest, and are measured and andlyzgd Separately in tg%s

s -
~=tudy. & ) .
 J

:

1 .

- “'\_ﬂ

- ¢ M (
- ) P ( /Q“ )
? -
. . . s 1" o
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A further consequence for tﬂg study of anticompetitive
interlccking of the use of enterprises as actors is that
i;tra-enterprise interlccks are ignored. If twc firms are in
the same enterprise, their actions are presumed already to
ke perEEE€iy\Qg:ordinated; fhu; ole} co-cptzvé—fggs,Can‘exist
Letween them. (Of course Such ties may be taken into account
ih determining enterprise membership -- see below). Agéin, o

failure to exclude intra:énterprise ties, given their
relative abundance, may \hgwe adveésely affected the resulté
cf previous studieg; instead of variation in anticompetitive
interlccking, variation in intra-entergrise managemert
structures would be yhe ma jor componént in ar index of )
interlocking that included these ties.

£22 Calculation of enterprise membership* : ’

Fer the reasons given above, it was necessary to

e

determlne whlch firms irn the sample formed groups operating

under commonr congrol, or enterprises. Corporate control is

e

legally a prerdgative of Bwnetship: €each commorn share
entitles thé ownii to one vote at shareholders' meetings

where company policy.is decided and the board cf dipectorg}

s

which is empowered to nan&se the firm (A fubetion it
delegateg tc hired managers) is elected. Thus cwpership of

more tharn 50% of the ccomon shares of a firm by one actor--a

person, a group, or aqnother firm--confers upon that actor

7 » e
...............

*This and the -fvllowing sections of Chapter 5 are partly
based on an earlier- report by Berkowitz, Carrington, '

Kotowltz and Haverman (1979a)?’ : . y
N ’ - “
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_determine control. In Figure 5.3, for example, F1 contrecls
2
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centrol over policy and management of the firm.

H
1

From this definition Qé;control, it follows that
ccnttol is transitive and additive. By transitivity, I mean
that if Firm F1 holds a majority of shares in Firm P2, and
therefore controls it, and Firm F2 hLolds a majerity of
shares in Firm F3, and therefore controls it, then Firm 51'
contrels Firm F3. Firm F1 directs all of the actions of fiém
f2, including its voting of its shareholding in firm F3.-
This chain of contrcl has no theoretical iimit. In reality,
cf course, contrecl cf scméthiﬁg‘as large andVECmplex:as a
large firm is not so straightforward; and long chains of
centrel are ro doubt_subjeqt to various forms of
attenuvation. However, suchrchaig§ cf ccntrol are génerally_

cnly a few links in length (Bérkowitz et al. -1979a) .

By additivity, I mear that the shareholdings in a given

firm of all the firams in an enterprise are addéd to

PR

FZ and F3, and therefore, controls how the shareholding of

each firm in F4 (30%) 1s voted. Thus, the enterbrise (F1,

¥FZ, F3) ovns 60% of the shares in F4, and controls it.

Setting aside tempcrarily the prorerty of additavity,
-y, : - )

epterprisi(memberships can be determined by cémputing the

-

transitive closure of the direct qgﬂtrc ph G which

(sﬁarﬁ ownershaip > 50%) to the ownership network. In Figure
5.4,-fop example, panel (1) shows a’

ection of a typical
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& .
interqorporate §hare'ownersh1p network, panel'(Z) sSrhows the

associated direct cortrcl digraph, and parel (3) shows-the

transitive clcsure, where each maximal complete component is

~ -

an enterprise.

Scme firms own shares ia the firm that ccrntrols them.

. »
For purposes of clustering firms irto €nterpyrises, cortrol
L] - .

in either direction is a suﬁficient criteriorn; mutual )
ccntrci has“no‘effect CL the conceﬁt of tne enterprise as-a
ccllective actor, althcugh it no doubt has ramlfiéhtlons in
its internal ﬁunctiéning. I order to use 22? mathematics of
aéyglic dlg;aphs, all mutual OWLELSn1p Cycies at aﬁy regéve
Sé.é. A-C in Figure b.u,-panels 1,2) are arbitrarily reduced
to'bne4way control (A-C, parne€l 3). ; '

. The ccmputaticnal metheod is given by Harary et ai.
(19e5: 118-121) : add togefher the succe551ve.powers (under

Ecolear arithmetic) &f the ccrntrol matrix G assocrated with

the direct control digragpk, sirce: ,

o
(5.1 g # =1 . (vhere "#" irdicates Boolear arithmetic)
1j 4 - ~

3]
1

'1f and only if there 1s a path  of length n from

vertex v(i) to vertex v(j), and -
n k
(5.2) SUM (g )% = 1 '
k=1 1j
1f and only 1f there is at least cpe path of
length < = n from vertex v(i1) tc vertex v (3)
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This summation is ccmplete at the (n-1)th power of G
where there are r vertices. However, given that tae digraph.
is acyclic, any path of lergth q ( > 1) contains a path éf
‘length g-1. Thus 1t 1s sufficient tc sum successive Boolean

Fcwers cf the contrcl matrix to the gqth power where:

g+1 K q k
(5.3) (SUM (G ))& = (SUM (G ))# N

k=1 k=1

since, for all m, m>q:
o K q K
(S.4) (SUM (G ))# = (SUM (G )) %
k= k=1
(although the (g+1) th fpcwer cf ¢ may-be nonzero, but‘kaue
Fatnus that duplicate thcse ir tne first tarcugh 4th jcwers
CL G) . Using equation 5.3 tc check tor termiration of the

Fcewering of G i1is usetul for ccrporate retworks, where n may

be large but g is generally less than 10.

Strict application cf trarsitive clcsure faiis,
however, to take account ct the additivity of share
cwnership withirn an enterprise (see akcve). Thus a -
"Stepwise" trarsitive closure fLoCedure 1s necessary (see
Table 5.1 for an 1llustraticn ¢t the frocedure applied to
the network cf Figure 5.3; a mathematical treatment is givern
ir. Figure 5.5). At each Step 1, -a control digragh Q was
computed by applying the ccrtrcl critericn to the cumulative
Cwnership matrix M (1). Cumuiative cwnership tcr tne (31+1)th

stepr was thern computed Ly addirng owﬂership OLly where a
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ccntrci path existed tc that point. The procedure was'
terminated at the step where all further control paths

stopped.

The result was a cupulative owLership matrix (M3 in
Table £.1) showing the cumulative shareholding by each
énterprise in each ncde of the network. "Enterﬁrise heads™"
were defined as the firms ir which\nc enterprise owned a
controlling shareholding, arnd "me rs" as those firms in
vhich ‘an enterprise did holid a controlling shareholdang.

("Joint ventures'" are discussed Lbelow) .

{98}

Mipority contrcl

Itr

The enterprise memkerskips used in the present study
were determired by a slight mcdificaticn of the above
frocedure, intrcduced Ly Berkowitz et ai. (1979%a) to take

account orf mircrity control.

It 1s possible to have effective ccntrol cf a
ccrporation with a sharetolding less than an aksolute
rajority. If one actcr hLclds the largest biock of shares,
and no other sharehclder or well-organized group of
Sharehclders holds a blcck of comparabie S1z€, then that
actor can normally cutvcte other sharehoiders at neetings;
ccntreliiing the composition cf the board of directors, and
thus the operation of the firm. Control of the board of

directcrs confers further advantages cver other shareholders
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Tablie 5.1

Stepwlse transitive closure Frocedure

Ownership matrix M1:

Control matrix C1:

Cumuiated ownership M.:

Cumulated control CZ:

Continue, since C. > C1.

Cumu.ated owrership M3:

Cumulated contrcl C3:

Stcp, since C3 = C..
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Steowise transitive closure procedure “or the

determination o€ enterprise grouoinas*

let D = (V,A ‘d) be the ownershio network 1n which:
v = lv is the set of vertices,
A = fajS V x V is the set of arcs,
o is a function (the ownershio ‘raction) defined

on A such that:
056 (a)¥ 1,
p is the control criterion, where 0« 0% 1,
3 is the joint venture spread criterion, where:
0< s<1.

let Ml be the value matrix associated with D where:

My (v Vi) = P’(ai ).

)

let A be a l13op-removal function on M such that:
An(vi vl = mivg v (- $(i,3)) where:

S (i) =|1 i i - i,

0 otherwise.

L . .
Iet 8 be a "binarizina” function on M such that:
B =11 i m> p,
0 otherwise.
Define Hi (i 2 1) recursively as:
M = bl M
L AU DA v A,
[t the fi1nal, or tarcet, matrix ."r b e ined as M where:
1
M M
( “l) ( l).

Then defina;,

1. the set of enterprise heads (o "narens ™) aa:
~
Y zh C Vv where:

A4 w, w&€vy, "\T(w,h)s n,

2. the set 0of joint venturce heads o

J 2|(C v wh»ww} h ,h?,...,h“KCH where n» 1 and hx

1

such that -

T
Vl, O(lsn, ™ (hl,J}>[1, e
VoM 0, v s, o - Tl
1. the ot 0f enterp: 1ae rembers aa © Lvi( v whiere

] )2!6‘!UJ saach that m (ht,.-v)x», an?
h)f‘”u.l, N S im‘(ht,") - omo(h ,r'\l R
i

then v o UaUr et 0N o Ne oNe Q.

FAdact e b Fram G D Bervowits et oad, (1120900

th

k.

5C. .



Fage o7
I
due to prividMeged access tg'irformaticr, etc. This "mircrity

controli" is always open toActallenge 1f a grcugp cf Ccmpeting
sharehcliders with a large ernocugh comktined holding arrange tc
#Cte tcgether, but such Cnaiienges are hard tc mount 1f
shareholding is widely scattered. Ir tteir originpal
fcromulation of this ncw widely-accepted tneory, Berle and
Means (1569 [1932]) estimated that mincrity control or i1arge
American ccrporatiors was FOssible with as little as 0% ot
the shares. In a muckh hcre recent study, lLarner (1v00)
claims that 10% of the stock is Qutflcient tC contros mary

large U.S. firms.

Ihe problem faced Ly the researcher wno wants to
determine entergrise memberships is to separate casesg or
Blnority coentrcl from cases of minority Sharehkoldings that

are nct accomparied vy contrcl.

»

-

Berkowitz et al. argued that Llncrity centrol ot a tiram
‘ty an enterprise 1s indicated where the sharencldinyg
€nterprise has been able to ccntrol the ccmposition ot the
board of directors cf the tirm 1ir ;uestion. certrol or the
Foard in turn is indicated by the presence cf a substarntial
numper of the.cwning €nterprise's directors cn the board of
the owned firm - l.€. a surstahtlas, numcer of iLteriocks
betweern the elterprise and the rirm. The oovicus operaticral

Froplem 1s tc determine what ccmtinaticn or Sharehclding and

irterlccks constitutes control.
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Eerkowitz et al. sclved this prctilem py exploring the
effects on enterprise memberships of the use of various
ccmbirpations of ownership and interlocks as criterig cf
ccntrcl. On the basis cf tests of "robustness"; |
"sensitivity", Jinclu51veness", ard "efficiency™"
(1979a:405-410) , 1ncluding comparisons of their heuristic
results with data on "acknowledged" minority ccntrol
Frovided py Statistics Canada and the Lepartment of Consumer
arnd Ccrpcrate.Afﬁairs; they concluded that where a @wminority
sharehclding of at least 15% arnd at least two directorsnig
intericcks existed, each directorshkagp interlock could be
treated computationally as being wcrth a 12% shareholiding.
Thus, three dlLectocsnlp iLterlocks are needed to indicate
ccntrci with a bare T5% sharehcldirng (15% + 3*12% = 51%) ;
two interlocks suffice teor a sharetolding of at least 27%
(<72 + (*1°.% = 514). Sirgie 1interlocks were fourd to have no
Value as indicators ct CCD£ICL, glven their abundance and

arparentiy randeom distribution.

This derlnlticn.ot mircrity contrcl was incorporated
into the stepwise transitive closure procedure for
determining ecterprise memberstips Ly computing a revised
¢riginal ownership matrix M', where ownership fercentages
were 1increased appropriately; and retaining the >350% control
Criterion. However, 1t was LOW poSsitle for the sum of alil
"pseudc-sharenciding" in a farm tc exceed 100%, and for more
thar cre ernterprise tc hold a controlling
Fseudo-shareholding 1n a tirm. Firms with this muitiple

’

N\
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mincrity ccrntrcl and nc Clearly dom.nant owner were treated
as "joint ventures" (see Figure 5.39): tney, and any rfiras
they ccntrolied, were treated by Berkowitz et al. as
Separate enterprises with Special relationshi;s with their

jcint fparent €Lterprises.

iIL the present Study, trese joint verntured enterprises
4re treated as separate e€rterprises, but of course they show
STrong coc-optive tles with their barent enterprises. There
are very fgy jJcint ventures in thre Sample, sSc their

treatment 1s not significart.

ltn

le
[le]

[
o

Data on owrnership ard directorship irnter lccks AamCny
306 tirms were provided by the "Structura, Analysis of the
Canadiar Zcoromy Project," at the Irstitute :or Policy
Aralysis, University cf Torcrnte (pPrincipa. irvestigatcrs:
Froresscrs S. D. Berkowitz, L. Felt, VY. Kotowltz, L.
Waverman). The tull database rrow which tnese data wel e
taken fras been described ir detail by Eerkowitz et aj.
(1¥79a, 1974p, 1977, 19760); tre tolicwing summary draw: upon

these reports.

The sample of tirme 1rciuded @ Ccore of 301 large
tanadian public, private arnd Crown ccrgorations
Lepresentative ot, arnd inciudirng most cf thne largest rirms

in, all major sectors of Canadiarn econcmic activity

2
s
A
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U.S. firms). This core was then "srowballed" on cwnership
ties: all firms connected to these tirms (as cwiers cor
cwned) oy shareholdings of any s:ze (where repcrted) and at

arny remove, were added to the sample.

This procedure included, 1in principie, fcreign firms,
wnere they were cornected by ownership at any remove to the
ccre 3¢l Canadian firms. Hcwever, because the principal
scurce ot ownersnip data (see below) inciuded no foreign
sukbsidiaries of Canadiar rirms, and only the 1mmediate
foreigl parerts of Canadiarn firms, other rforeign connections
tad tc re found usirng other LoL-comprekensive sources of
aata (berkcwitz et al. 197¢:2.7). Thus, although all tforeign
"rareitage" chains were traced, the search could not be
exhaustive; and nearly all foreign sutsidiaries were
exciuded. This lacuna pIObablf had little effect on the
determination ot enterprise memberships, slnce aL lntensive
effort was made to trace contrnpiling fcreaigrn parents at any
remove. It may a.so have nhad little effect -or the study of
inter-ehterpr;se interlocking since interlocks Letweel
rcn-ccrntrolling foreign aftiliates may have little effect in
canada. Thls possibilaty cculd nct be verified with these

gata.

It.is procedure resulted in a sample of 5306 firms, all
¢t which were tied py shareholding at some remcve to at

least cne cf the large 361 rirms. Thilis sample was taken to



loportant tias: giver their Sselection by shareholding, trese
2300 are probabily much Dore dernsely irteriocked also by
directcrs than the FOpulaticr of aj; Canadian firms. Thus
tke "ncrizontal lateriockirg ir markets discussed irn this
QAssertation 1s limited to interlocking 4Bong fprcbably the
largest and most neavily irter Locked ACLCLS 1. wmdrLkets. The
14 to 4> €nterrrises per market area in tais samiple torm a
group which, whiie Ly nc mearns Complietely conrnected,
FLODably contairns the runcticrning core or arLy co-ordinated
cligopclies that €X1st. Most cf the Smaller "rringe fairgg
discussed in the industrial erganIZQticn literature trecbably

dc not appear 1rn this samp.e. This Llas 1.,

~+

Fe sample stould

RCt, however, irndyce ALy Llas 1n the Lesulits cf tnig study,
Since tofh CCLcentraticr ard pProrits, tke two correlates of
iLnterlocking, were beasured over all rirgg in the markets 1np
tue data I have employed (see Chapter y); dnd’ sirce thpe
Salp.i€ or 5300 rirms used fCr interlcck datg shcould be
fairly uriformyy Lepreserntative of Bajcr activity in each
Parket darea. Furtner Cesearcr on a sdample ot rirags ircluding

Pore cf the fringe tiras 1s reeded tc verify thig

Flesumption.

CWwnership data used tc Caliculate €nterprise MedLErsnig s

¥ere taken from Statistics Carada's Inter- LOLEpcrate

CHDeEbhl' (197.) . Directcrshlp 1Lterlock data were takenp

trimarily from the Firancial fost's Directory ot Directo




Page 92

(1972) . These were supplemernted with executive board
zembership data collected by the Royal Commissicn on
Ccrporate Concentraticn (Berkowitz et al. 1976:28-29). While
all of these sources have limitaticns, discussed in detail
by Berkowitz et al. (1976:22-29), 1 judged them to be quite
adequate for the purposes of this study, and far superior to

the data available tc cther studies of corporate

interlocking.

Applicaticr of the stepwise transitive closure
frocedure to tirese 5300 firms prcduced 1u4o3 enterprises,
includirLg %75 single-firm ard 490 multi-firm enterprises.
Tke average rumber or firms in the multi-firm enterprises is

t.v1, with & median enterprise size of 5 firams.

Cf these 1403 ertergrises, 551 could not be assigned tc
market areas because data cn the S.I.C. codes of their
menper tlfm(s) were not available 1n the data base. Almost
all of these are toreign single-firm enterprises, quite
feripheral to this study. An additional 3Zo eLterprises were
¢ limirated because their memker rirms tave S.I1.C. codes
(5-1.C. > ©00) 1ndicating non-eccnomic activity (e.g.
governmerLnt Services) Cr 1hterstitial tc the market areas as

defined (see Appendix A, Table 1 for market areas and

asscclated S.I.C. ccdes).
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The remaining 586 €ntergrises, including nearly all of
the original 490 multi-firg €Lterprises, are distributegq
cver £2 market areas, with an average cf 15.4 enterprises
(éxcluding barks) per market area. Marny operate in muitiple
market areas: the average Lugber of market areas per
€nterrrise is /.e6. Altncugh 30 market areas were selected 1r
Chapter 4 for dra.rysis, data or al} Y. market areas were
used to measure interlocklng (see Ehapter o) 1L order to.

have as wide as FOSsible a variety of interlcck netwvorks on

which to explore various defiritions of ties. ya

Ir this crapter, tte raticnale was explained for

treating enterprises rather than firms as actcrs in markets;

4

and a computational Erocedure was developed fcr-determining
the enterprise membershigs ct firms, using iLtercorporate

cwnership and directorship ties. Tiis Frocedure was threrp

~

arpilied to the data available on a Sample of Canadidar €#rgs
ard their foreigr affiliates, and the Characteristics ot the
Lesulting sample of €nterprises were described. These
€ELterfr1ses are the nodes Ct the dirnterlock grarhs on which

irdices of interlocking are defired in Chapter 7. Ir the

-v

next chapter, ron-ccntrci 1nt$ilock1ng betweern these
&

€ELteririses 1s exanmined in crder tc define the edges in

these graphs.
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board of directors) or officer (i.e. ome of the few top

.. CHAPTER 6
.‘ . : /—\ ).
. : bperatidhalizdtipn of ties between enterprises*

-

. . .( . N . a -
_,-V- 3 .- ) ' i . ' ¥

A directorsnip/cfficership tie or interlock exists
: . T A '

between twc enterprises wher a director'?I?E?\mﬁmber of the

2

. ranks of management, such as president, vice-president,

g

.-e€tc.) of a firm in one enterprise is a director cor officer
re

..

cf a firm in the othgr enterprise. . .

L3

Although the measurement of $ﬁch’fies would appear to
‘v

be straigh tforward, 1@415 Egpé ally very dlfflcult and
- Iw
little is knowtr about hcu tb do 1t proper¢y. Hcwever, faulty
ﬂk
measurement of 1ntepi cks can cause over- oy under-
* ‘4-*)
estimation of the strength of effects in associational .-

anaiyses, Or mlsreadlng ‘cf tpe ‘pattern of 1nterlocks in
ha

~ J.
structural analyses. FadXUre tc deal adequately with the

measurement problem may well be a ma jor factor contributing

tc the weakness or inconclusiveness of the results dbtained

*Most cf the research reported in this chapter was done in
ccllabcration with G. H. Heil.
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ky some previous infericck Studies (e.g. Havetmﬁn and

Baldwir 1975; Carroil et al. 1977; Burt.et a]l. 1979:27y . -

1 » .
N Dlrecto{g;:; irterlocks betweer enterff?sés are

’

characteri zed by both multiplexity and multiplicity. By
multiplexity I pmear quaiitative variation: there are

—_—————— T

diffefent types of imterlocks betweer enterprises (cr.
Mitchell 1969ron,muitip%ex1ty in personal hetworks). By -~
Eultiplicity I mean guarntitive variaticn: there are
different numbers of each type of interlock Letweep
enterprises. Furthermore, for heuristic reasons, different
types cfi ties may be combined into one type cof tie-;for
€xample, by summing their matrices (see Sec£1ons 6.3 and 6.4
telow). Then multi lexity 1s reduced and multiplicity of

€ach type of tie is (generally) increased—-although tte

overall number of ties cf all types Day remalrn constart.

This chapter discusses the problems involved in

measuring the multiplexity and multiplicity,of interlocks

83

and the solutions adopted in this study.

——

6=1 (Quantitative variatior'

——m e

The multiplicity, cr rumber, of edsh type of tie has
two components in its variation. The pair of interlocked
firms in the two en£erprises Bay have cne or more directors
in common; and there may be multiple pairs of interlocked
firms in the two enterprises. In Fighre 6.1, fcr example,

there are three ties between the two €nterprises.

“e
v
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wl .
This guantitive variaticn has been .handled in various ‘“ays

by cther researchers (nc previous research has-dealt with

€nterprise-level interlccks, so only the problem of multlple

tles between flrms has arisen). Some researchers have

igpored quartity, .and treateq firms aé either tied or nct

tied (Burt et ai.'1979)..Others'have\adopted this binary
- 1 ' -
arrroach but requ1xed at 1&ﬁ$t»two 1Lterxocks tetween firms

tcr a tie to be coded -as eiistlng (Somguxst and Koenlg 1976 ;

A

Eerkowitz et al. }979a).,0thers have treated th pumper of
1nter%ocks between paf;sfof f;r}sAas an a@&ex cf "closeness"

(Levijé 1972) or the nnmber of ;ntetlccks made by 4 single-
LI R S
firm as an (1nterval—ie&gl) aLt{ibu{e cf tﬁe flrm (HaVErman
‘) - l <
and Balduln 1’975“'Dc01‘ey,1969) A petkcw;.tz '(1980) has' argued
LR < A K]
that tklgxassumptloﬂtthét a S&iple <count- of 1nter10cks
[y “" I ' LT

approprlatelyémeasagas the 1nten@it¥ bf tha,relailonsh*p is

1 ‘-A . Em

. e
.‘;; . u"

5 ; ! '.'iﬁ

« . R . . - . .

-7ot well- founaed

v o~

RS ‘-;g
o
In thlg‘stuﬂyz; tcck the pOSltlQn that botﬁ the s*mple

es--:-f‘&

i

existence of ore or. morewlnterlocks kefkeéh-enterprlses and

s

the lntehsxfy pf the ;;lat*onshlp.qulcated_b} the number of
by

ties, showld be consldered as corxr ates'of congentration

.\-‘

apd prcflts. Hdwever, the 51mpIe count seemed an unrealistic
‘Y
¥rdex cf lnten51ty, 51nce 1t does Lot reflect the presumed

vt ¥

dlmlnlghlng,slgnlflcqnce* ct each additional interlock
¢ .

~

- e - . - - - - ——— =

*Cf. tthe dlmlnlshlng 1mpcrtarce to the mcther, cf each
additicnal child (Goldberg argd Coombs 1903) mentioned by
McPariand and Brown (197 ) in their discussion of the
Teasurement of so0Ciajeeding 9

:‘.‘v‘;;'.-
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LetWween the same twc enterprises ard the crucial importancé
cf the simple "tied/rot tied" distinction. Therefore, the
range of the real-valued index of imtensity was compressed
by taking log arnd limit functions of the number of
intericcks, giving the equivalences shcwn in Table 6.1.

These values were then divided by 4 so that they ranged fronm

)
Cgto 1:
(6.1) V = (MIN (4, LOG (1 + x))) / U
2
where:
S~y rescaled tie irtensity,
X = number of interlocks.

Cf cocurse, this choice cf furnction was arcitrary; however, a
systematic comparison cf numerous transformations would have
cverly complexified the research, and was judged to be nmore

appro;riately carried out after the present study had
€stablished tnat a relationship did in fact exist among

interlocking, concerntration and profits.

€.2 Qualitative variation

The qualitative variaticn, or multiplexity of,
intericcks is mcre complicated. Interlccks vary in the
relaticnship of the interlocker with each firm, and in ttke

market reliaticrnship of the firms involved.

The best indicator available of the interlocker's
reilaticnship with each firm 1s his formal title: member of
the bcard cf directcrs, member of the executive board,
chairman of the board, president, vice-president, etc. These

data are far from ideal, since the meaning of these tegms
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Table 6.1

Txansﬁérmation table rtor intensity of interlocklng

f(x) = MIN(4, log (x + 1))

2
Number of . £ (x)
irterlocks
L0 0
1 1
2 1.58
3 2
7 \“V 3
s 4
>15 4
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varies from firm to firm, but are all that OLe can obtain,.
short of extersive surveys, interviews, and exercise of

N - . 3
irtuitior. And the constant compcmnent across firms in their

T€aning probably ray cutweighs the variable component.
e

TrLese forﬁaL titles were reduced to three Categories.
These are, in crder of Fresumed intensity of tie to the
firm: ofricers, who are gererally salaried, full-time
€mpioyees of the firm; members of the executive board, who
are charged by the Loard of directors tc act for the board
cn a day-to-ddy basis; and members of the board of
directors, whose involvemerLt with the firm may ccnstitute as
little as attending one or a few meetings a year (Berkowitz
€t al. 1976:28). Waverman and Baldwin (1975) have
€stablished that almost all officers who form interlocks are
also directors. Executive board members are always directors
and are sometimes al?b cfficers. Thus the two most internse
affiliations are praéticaily always accompanied by the least
intenc<e. In other words, there are four kinds of corpcrate
directors: those who are also officers, those wWho are also
€xecutive poard members, those who are also both of these,
aLd tncse who are Simply directors. I therefore treated eacn
Ct the three types of atfiliatiors held LYy an 1nterlocker as
a_.separate affi’iation; a sirgle perscn could have ;p to
three ties with a firm. This ensured that the counted number
Ct lnterlocks bLetweer firms reflected the lntersity of the

interlocker's associaticrn with each firm. If, for example,

he was an officer and directer of cne firm, and director
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(cnly) of the cther firm, Le created two interlocks between
the firms. If he was directer apgd executive board member of
Ectn, Le created u 1nterldcks (subject tc the rescalirg

discussed above of the sum cf aly these interlccks for the
b

pair cf eénterprises):

Data on executive tecarg memberships are difficult to
cktain and to lLtergret. As the committee of the board of
directors empowered to act tor 1t or a day-tc-day basis, the
€xecutive board may b; Seer as thre small, active core 0of the
bcard. Firps with relatively small bcards of directors do
nct have executive toards; in effect, the whoie toard is its
CWwn executive committeec (Berkowitz et al. 1970 :28-2y).
Executive board memterships are not rerorted Lty the
Directory of Directcrs and are repocrted incomplétely Ly
ccmpany reports (Ibid.). berkowitg €t al. collected
€xecutive board data by assumirg that firams with a board
£1ze of seven cr fewer members (the meanp board size recr
their sample of firms was approxidateiy sever) had no
executive board, and SUppiementing their .documentdary sources
fcr firms with larger boards with a mailed survey of firas

carried out for thenm Ly the Rroyal Cemmission on Corpcrate

Ccncentratior.

They thern tested the Lypcthesis "that executive board
rembers are Farticularly important inp lnotra-erterprise
ccntrcel Ly comparing entergrise gIcufpings computed on

ccmbined ownership and executive board membership ties with
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groupirgs. computed cn ccmbined owrnership and
(undifrferentiated) directorship ties. They ccncluded that
executive bcard ties were inferior tc undifferentiated
directorship ties fcr identifying intercorporate coantrol

(berkcwitz et al. 1978:405:4170).

Tkis research has two implications tftor the treatment of

executive board ties in the fpresent study. The fact that

X

~

executive Lkcard ties prcducéd sone significantly.ggiiggggg
enterprise groupings frcm undifferentiated directorsnip ties
suggests that executive board members do perform functions
that are difterent trom those of simple directors. Executive
Loard members are apparently not primarily involved 1irn
intra-enterprise ccntrcl, but they may be 1involved ir
inter-enterprise cc-optation. Practicaliy, however, the ract
tnat executive board membership 1s iderctical with siample
mempership in the board of directors fcr nalf thesfirms in
the samp.e (those with sma.l1 boards) may conceal variaticn
in the other half, ard cause results tased on executive
tcard ties tc‘be very similar to those for directorshirp
ties. however, there is certairnly a prima facie case for
iritzally difrerentiatirng the two types of tie.

Given trree possible affiliaticns with €ach of two
. °© . -
tires, there are niLe possiltle types of relaticnships
letweern firms by virtue cof the interlccker's affiliation

. . s " .
with each (see Tavle b..). Sirnce each cf these nine

represernts a Jualitatively unique reiaticonship betweer
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firms, they were coded,separately. Thus for each of the &2
market areas, 9 gJrarks were coded, each with the enterprises
in that market area as nodes ard one of the types of
atfiliation-pairs as edges. The method used to reduce these

to a more manageable rnumkter is descrited 1in Sectior o. 3.

Lirectership irterlocks Letween erterprises also vary

3
4

1L tne market reiaticnship of the firms and eLterprises

*

invcived. & horizontal tie 1s a tie between two enterprises

4

that sell in the same market area. 1In Chapter 5, a
distinction was made betweer directly horizortal ties, wrere

the two interlccked firgs cperate in the SdaD€ parket area,

aLd indirectly horizental tles, where at least ore or t he
iLterlccked £irms 1s outside the market area. Ir Filgure c.z2,
tcth erterprises are invcived ir market area X. Wher
CCmpetition 1n this market dI€a 1s consldered, €enterrrises
E1 and EZ have a4 directly rorizontal tie made by firms F11
and F1., and iLdlrectly horizecntal ties made by rirms
F12-F22 and F13-F2z2. However, wnen market area Y 1is urder
ccnsideratiorn, the F14-F22 tie is a directly rcrizontal tie
aLd the F11-F.1 tie 1s indirectly horizontal. The
distinctior :s pmade in this way because lLter.ocks where
tofh tirms are in tre MarCKet area are expected to nave
Special significance tor (arti-)competition ir that market

dreaq.

Ey the same lcgic, iLterlocks invclving two firams thrat

are bcth outside the market area (e.q. F12-F2, and F13-F.
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Table .2

Types c¢f relaticnships Letweer irnterlocked firams by virtue g@f

v the 1nterlocker's affiliations

Arfiliatior witn firm 2

Executive Bocard of Cfficer
bcard directcrs
Affiliation with firm 1
Executive board ! ) EE ED EC
Ecard of directors DE DD DC
Cfficer OE OD (o]e]

Table 6.3

TYpes ¢1i 1loter.ccks LetweeL enterprises Ly virtue or the market

Celaticnships cr the interlccked firams

Market reiaticnship ot firm 2

<

In Cutside
marKket market
Market in market Il ic
rel'nshig
ct tirm 1 Cutside market 01 Oovu
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With respect to market area X) are expected to have the
least significance ror ccmpetition i1n the market area. Thus
interiocks between enterprises fall into four categories by
virtue of the market relationships of the firms involved
(Table ©.3), and a particular interlock may fail into
differert categories in considering its erfect in dirferent

market areas.

The ccmoiraticn of these four categories Cr market
..Telaticnships with the rine categories or atfiliation-rpvairs
resuits in a multiplexzty ct 36 Categcries of irterlocks
tetweern enterprises, eactk favirLg its ownL dilstinct Jrarh, for
€ach market area. SiLce .this number or categories was
unmarageable (especially sirce eact Category had 2 graphy --
cre with birary-valued €dges and ore with reay-valued
€dges), an attempt was made in the 1ntelests Of parsimony to

reduce them by €il1minating redunaant Jraphs.

ler
[V

Feduction oI interlock graphs L aca

~—

In the multivariate aralysis of attributes c:
FOrulaticns, the stardard method fer reducing a large nuGDer
Cr thecretically related ard empirically associated
variakles 1s tre family or technigues known as tactor
analysis. Factcr analytic fechniques ebdabie one to derive
Ch€ OL a rLeW new variables, called tactors, that are linear
ccmbinations of the crigirnal varliav.ies, and that adequately

retlect the variatior that is commer tc all the crigirnalil
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variaktlies or tc subsets cf them. In factor analysis the
cemmon "variation" that is reflécted by the derived factors

is variaticn i1n the guantity of various attributes possessed

Ly members of the population.

A related rcotion is used .in the network analysis of
$oClal structures. Here the variation under consideraticn is
variation ir the patterns of ties among members cf a

Fcpulaticn. Where members of a population have identical

Fatterrs or ties for two or more types or tie, the types of

tie are treated as one type of tie. This principle, terned
the "axiom of quality'" (Bocrman and White 1970:1393); was
criginally proposed by lcrrxain and White and justified cn
grcdndthhat may be summarized as: "it 1s not necessary to
distirquish in the abstract what is nc;here ccrcretely

distinquished" (1971:51).

in practice, one rarely finds twc empirical types of
tie with iderntical fatterns or a population, just as one
rarely tinds two %calar varliables with i1dentical
distr.tutions on a pcpulatior. Therefore we extended the
axicm ct quaiity tc a weaker version: where twc types of tie
represernted py a single type of tie. Thils weakering of arn
ippractically restrictive conditicrn to a more useful versicn
1s anaiogous to the weakening of Lorrain and White's (1971)
criginal formulaticrn of the structural equivalence of

€ntities that made klcckmcdelliing pcssible as a practical

[y

r‘)‘wob 4
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nethod of social research: irstead of fequirKing that rodes

¢t a graph have iderntical ratterrs cf ties 1L crder tc be

treated as the samne node, biockmodel-anaiysis requires orly
that ncdes have Sim1lar patterLs of ties (White et al. 1976;

Arabie et al. 1978; Carringtcn ard Heil 1979) .

Thus the 30 types of tie derired in Section o.2 were
reduced in numkber by éreatlng Lew tyrpes of tie, each
representing 4 supset of the origiral types Or tie that were
similar to one another and differernt t¢ those in the other

Subsets. J
v

Since the presernt study is concerrned only with
iLtra-market-area ties, similarity cf types ¢t tie was
assessed withir each market area, rather thar cn the entire
Fcpulation of enterprises 4s a wholie. Computirg Simlilarity
withlr market areas has twc important inciderntal advantages:
(1) the consistency of ‘the Ccmputed similarities can pe
assessed over 82 market areas--ir effect there are 82
replications of the procedure, ard (2) it 1s much easler,
given the limitatiors Sf avajllable computer memory, ard uses

iess ccmputer resources (arn

therefore ncLey) to do
aritnmetic 82 times tely or 36 matrices, averaging
akcut (> nodes eacr (a tqtdi rLumber of elemenisxof about 82
X 36 x 25 x /5 = 1,645,000) than ornce on 3o matrices with

the entire populatior cf o586 ncdes (a total number of

€lements of about 36 X D280 X oo = 12 ,30s,250).
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AY
Factor‘analysis as a method for ccmrbining types of

L
. » .-
interlocks vas rejected for twqQ reasons: (1) since the

cbttained factors would have been comtinations of the

criginal types of interlock, it ﬁould have been difficult to
have given substantlve interpretétlons(tp_these factors, if
they were in fact fcund to be associated ult? concentration
and prefit margins, and (2) since the rarticular linear
comeinations of types of tie would have‘Been different for
each market area, it would pave been difficult to have ]
compared them across market areas. Instead, we decided to..
. : o
cluster the types of interlcck so that'they would not be

ccnveg&ed to abstract factors, and because clusterings .could

te compared fairly easily across market areas.*

There are a large.numker of techniques available for
plusggri%g (for recent reviews see Bailey 1975; Everitt
1974; Cormack 1971). Because of the large number of
clusterings to be perfcrmed, and the ccnsideratle cost of
running many computer clusiering procedures and our iimited
Lesources, we chose the very e;mple and fasf but tolerably

accurate, McQultty hierarchical "elementary Jdinkage

analysis" methcd (BcQuitty 1957; Heil 1974).

Thus the proble@ of reducing the criginal 36 tybes of

interiocks to a smaller number of comblned types of

1nterlocks was defined as_ the oblem of clusterlng 36
) 2 ,I, 4
......... DS

*See Nunnally (1967:304- 365) for the.similarity of factor
analysis and clustering. : '

A’
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-qdlities (each entity being a graph or matrix reporting the
cccurrence of a particular type .of i1nterldck among the
€enterprises in a market area) into a relatively few R
internally similar groups, and repeating this frocedure on
the 82 market areés, comparirg the 82 cbtained clusterings
for consistency; then forming a new type of
ccmbined-interlock from each Clustered group by combining
;he interlccks it ccntained in some way that was consistent

)

cver all 82 market areas. o w

P - e ’ .

‘

In order to cluster the 36 types cf 1nteflock_ih‘eaCh
market area, it was hecessary to compute the similafiff
between pairs of matrices Fepresenting pairs ot types of

.

interlcck, building a.36 x 36 inter-interlock similarity p

patrix which could Le clustered (similar to the correlation
ratrix ;hat is input to factor analytic procedures). The
similarity of two matrices was defined as the correlatior
Letweer then, computed using the obvious extersion to
real-valued matrices of Katz ard Powell's (1953} methcd for
c;mputing the "conformity" of twc blnary-valped matrices
(see also Carrington et al; 1980); The two n X n matrices
are urravelled, forming twc vectors of length n-squared, and
the correlatior. between the veétors is computed from the
usua.i Fearson product-momernt formula, €xcept that matched
Fairs cf elemernts are omitted from the calculaticn if either

€lement is an "underfined" element of its matrix; in the

Fresent study, all main diagcnal elements are undefined.
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"

Application of thlsﬁﬁrocedure would have yielded a 30 x
"3t matrix of correlaticns amorg the 36 interlock
matrices--which could ther have beer clustered--for each
.market area. However, because of the very considerable
cverlap (due to data collection procedures) between
%xecutive boards and boards of directors and . the empirical
cverlap between of ficerships and directorshipg,'we expected
that the major structural variation would occur across the
tcur ernterprise market relationhips rather than across the
nine affiliaticrn pairs. If this were, true, it would have the
important practical implication that we could cluster
affiiiation-palrs withir each of the fcur
market-relationships -- tnree, actually, since the "irn-out"
graph was the transgose of the "out-in" graph. This would
invclve considerably fewer computations, and theref9re cest
less, since 1t would necessitate the ;alculagicn of

intercorrelations ard clusterings on orly three 9 x Y sets

ct elements per market area rather than one 36 x 36 set.

]

Thls expectation was checked by performing a full 3o x
Jo clusteraing on four market areas Selected as
representative of the diversity ¢f types of industrial
crganizaticn iL the 30 market areas included in the logging,
u:ning and manufdcturing sectors: (Z2) logging, (10) rubber,
"(12) clcthiny, and (25) autcmobilies, trucks and Farts. In
all fcur market areas tﬁﬁ coarsest clustering was into the

fcour market—relatldnships, ccnfirming cur expectatior.
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Trterefore, the procedurevapplied to each of the &2 -
market areas was to Compute ard cluster a 9 x ¢
inter-interlock Batrix cf afflllation-pairs (EE, ED, EO,
LE,...00) for each cf the three market-relatlonships --
IN-IN, IN-OUT added to CUT-IN (i.e. the symmetrle sum of the
transgcses), and QOUI-OUT -- ard a tourth 9 x 9 t*grand"
Correlation matrix tased on §he sums c¢f these tu§ee sets of
matrices. This resuited in four jossitle ciuéierings of the

9 affillation-pairs for each of the 62 market areas.

The consistency of the clusterings over the 42 market
dreas was then assessed by comparirg (cnly) the Cclusterings
based cn the '"grand" summed matrices. Tlhe 82 market areas
were first clustered into groups with similar fpatterrns cf
ilntercorrelations or typres or interlocks Dy a rurther
arrlication or the BcQuitty preccedure: an 82 x 82
ccrrelation matrix was ccrstructed by computing, as avove,
the intercorrelations of €aclk pair of "grand" 9 x 9
correlation matrices for irdividual market areas; this 8. x
€< matrix was then clustered Using McQuitty's method. At the
coarsest level, this produced five Jroups of marke£ dreas.
Individual market area Cclusterings on the "grand" matrices
were ther examined tor consistency within and across the

five groups.

Trese Clusterirgs, divided intc the five groups, are

skcwn in Table o6.4. They shcw a fairly consistent overa.l
4

Fatterrn. There are twc mairn clusters -- EE, ED, DD, DE, ard



Table o.4

Ccarsest McQuitty clusterings of interlocks based on
afriliations of interlocker (market areas grouped

by similarity cf inter-interiock correlatiorn matrices)

Key tc rumerical codes for types of interlocks:

Affiliaticn with firm 2

E D 6]
Affil'n E 1 Z 3
with D 5 6
firm 1 0 7 8 9
Market Ciusters
area
Group 1
<5 1 2 4 56 & 3 75
Zt atl 1n one cluster 4
82 1 2 4 56 8 ¢ 3 76
49 all 1in crne cluster
Z5 1 <« 3 456 9 7 8
0 all in crne cluster
63 ali in one cluster
Group <
59 12 4 5 3 6 9 7 8
37 12 4 5 8 3 € 79
<, 1 2 4 57 8 3 o 9
15 all in cre cluster
77 12 4 5 3 o 9 7 8
€5 13 4 6 7 < £ €9
& 12 4 57 8 9 3 b
40 12 4 56 8 3 7 9 ‘
1 1T 2 4 56 8 379
43 1 2 4 5 6 8. 3 7 g
24 1T 2 4 5 37 96 &
(centt'd)
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EC, DC, OE, 0D, 00 -- with some variation in the EO, DO, OE, (g,

and OD ties.

The clusterings are nct surprisirg. Ties involvirng E
and D affiliations were expected to be similar because of

the data-ccilection overlap. Ties excludiug D affiliaticrs

.

(i.e. EO, CE, FO) spould be different from the cthers
tecauge‘officerships aLd executive board memberships rboth
ifndicate a strong tie beﬁheen person and firm. Their
struqtural similarity, and difference from the ties
involving D arfiliaticns, suggests that they perform a
'simllar interlocking functiorn, and one tnat is different
fromlthat ot lhe interlocks 1involving [ affiliations. Of
course this is only suggested by the ;tfﬁcturai evidence: 1t
wculd bhave tc be verified by examinaticn of the qualities
{C?Ld correlates of the different tyres of ties. Such research

.was not attempted ir this study.
=
In view of these results, the nine types of ties were

first reduced using the equaticn:

(6.2) E = D,

resulting in four types of ties -- DD, DO, OD, and OG =-- DO
béing the-transpose ot CL. However, since the intended
ﬁgthod of reduction was to sum the clustered matrices, ard
the matrices based on ties irnvolving O affiliaticns are much
Sparser thar those irvclving D and E affiliations (see Table
6.5), the DO and OD matrices were Clustered with the 00

matrices in order tc reduce the sparsity of the graphs on



which the 1indices of interlocking would be computed. b .

This created two affiliation-pair types of ties, the
sums of the EE, ED, DE and DL matrices == labelled "DD" ties
-- and the‘sums of the EO, DO, OE, OD and 0O matrices --
labelled "DD/DO" ties -- or each of three
ﬁarket-relationshlps -- IN-IN, IN-OUT ¢+ OUT-IN, and OUT-0UT.
A further reduction was achieved by.susming the IN-OUT +
CUT-IN and OUT-OUT matrices. This was justifiéd on grounds
cf parsimony, ard by thifggct that there was nc particular
theoretical distinction between the two types cf indirectly
tcrizcrtal ties, but a crucial distinction between directly
("IN-IN") and ipdirectly horizontal ties. Thus the firnal
Fesult of the combining cf ties was four types of. ties:
directliy horizontal DD and DC/0O ties, arnd indirectly
herizcrtali DD and DO/CO ties. For each of these a
real-valued matrix was ccmputed for each of the 30 selected
parket areas by summing the relevant matrices from among the
criginal 36 matrices and dividicg by the number of summed
matrices, so that the elemerts of the four real-valued
matrices still bhad values betweer 0 and 1. Corresponding
binary matrices were computed by settirng ail elements
greater than 0 to 1.

t

t.4 Fipapcial imterlocks

Many writers have rcted the importance of banks in the
functioning of industrial capitalist economies and in the
petworks of relationships among the actors in these

economies. Directorship ties between industrial corporations



Table 6.5

Mean

dersities over 8z market areas of

9 different types of ties

Firms*
parket
relations LD

Iies with banks included

IN-IN 0.0219>
IN-CUT,/OQUT-IN 0.0399¢8
cUT-0UuT 0.0c397
TCTAL 0.03147

Ties with banks

IN-IN 0.00775
IN-OUT,/QUT-1IN 0.01101
CUT-0UT 0.03754
TOTAL 0.0%083

DO/CD

0.00032
0.01.79
0.00o0o8

0.00937

0.00z59
0.00392
0.00800

0.00401

Interlocker's attiliations

oo

0.001u4s8
0.00233
0.00103

0.0019>5

U.001740
0.00160
0.00173

0.001>y

TOTAL

0.0u0902

0.01097

J.uu90yY

0.0130«

0.uU035p

0.00511

0.01302

0.000 397

e
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ard banks have been interpreted as evidence of bank
dcminaticn of 1ndustry, or of the merger of financial and
industrial capital intc self-financing groups, or as
evidence that banks serve as intermediaries between mutually
Froblematic industrial firms that are not directly connected
(i.e. distinct members of the same bank board sit on the
kcards of firms in competing enterprises, creating a
"tarnk-mediated F:z tie'" between the €enterprises). Since this
study was primarily concerned with the efrect of horizontal
interlocking on competition, I was 1ntere§ted mainly 1in the
tanks as irtermediaries betweer competing enterprises.
However, I was ailso interested in the eftect of the simrple
bank-irdustrial firm ties as a kind of ccntrol variable: if
wany bank-industrial ties did pot create pank-mediated ties
tetween competing industrial enterprises, then the poards of
directcrs of canks could not be seern primarily as

reeting-places tor representatives of competing enterprises.

Tee following types of Lkark-related ties were defined,
and ccrrespcnding real-valued matrices for each cf the DD
and DC/0C aftiliaticn-pair groups computed, on the 30
selected market areas (see Figure 6. 3):
(1) “Lirectiy heorizontal Lark ties': ties between

tne chartered banks and firms operating ip the

market area ("horizertal" 1s scmewhat of a misnomer

tere, Lut 1s used toc maintain consistency with

with the previcus i1ndustrial-irndustrial tie

defiritions) ;
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{2 "Indirectly horizcrtaj bank ties": ties Letweer
b
tank-controlled ernterprises ard firas outside the

market area but belorgirg to €LUECpPrises Crerdting

-

in the market area;

(3) "Lirectly horizorntal tank-medriated p ties'": p2
bank-medidated ties Letween firms 1. the rarket

area;

(4) "Indirectly horizortal tark-mediated tlies'": p2
bark-mediated ties petween firms telorginy to
erterrrises Crerating ir the market dTed, wherls
at least one c¢f the p. 1nterlocked rirms 1is outside

the market area.

Matrices tor types (1) ard (2) atcve were Created by
adding the nine Chdartered barks as nodes, and their
interlccks with CLLErpPrises 1r the market areg 45 edyes
(Cescaled as ar €quatlon 6.1 above to vajues tetween 0 ard
1), tc the relevant Freviously Computed ma;rlces. 51nce
direct interlocks betweer parks are Erchivited, the v x o
sukmatrix ror bark-tark tiecs was enpty. Matrices ror types
(3) and (4) abcve were Ccmputed by Setting al.l gonbaLk t-ey
ln the matrilces tor (1) arna (.) abtcve to U (to elimirndate
LChlLank enterprises as 1Ltermedidr1es), taern squaring these
DAtri1ces tc Compute P tieg and letalning ornly the Submatrix

fcr each that 1Lvolved Lorbark-nornrank f. tles. Flements of

these matrices el e rescaled to values betweern o and 1
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using: [ (.

(e-3) £(V) = MIN(1,V).

Finally, these four types of ties involvirg banks were
ccmbined with the directly and indirectly norizontal ties
tetween €enterprises to create the tollcvwing six combired

types cf ties ("TOT'S") :

(1) Cirectly nor:zzcntal ties Letween €Lterprises,

(2) TICT (1) pius indirectly horizental ties between
€Lterprises,

(3) ICT (1) plus directly herizontal barnk ties,

{4) ICT (2) pius directly and 1nd1rectly horizontal
tank ties,

(5) I0T (3) plus directly horizortal tark-mediated
P2 ties,

(t) ICT (4) plus directly and indirectly horizontal

bark-mediated F2 ties.

Fcr each or these six TOT's, a real-valued matrix fcr
€each cf the DD and DD /QC arfilatlon-pair-groups was
ccuostructed for each market area by summing the relevant
vatrices and Computing the functior ip equaticn 0.3 above.
Elnary-valued versions ¢f these 12 matrices were com?uted by

§étting elemernts greater thar 0 to 1.



Page 122

This chapter has described the construction of 12
real—valu%d and 12 binapy-valued matrices measuring .
differeﬁt types of 'interlocks on each cf the 30 market areas
selected in Chapter 4. These 12 types of interlocks were
defined by first defining 36 tipes of ho;izontal,inferiocks;
reducing these to 4 types by gombi;ing types ‘with similar
graphs, and then adding B8 corresponding types c¢f ties
inJolvi g banks. These 24 matrices per market area form the

tasis Ter the computation of scalar indides of interlocking

descriked in the next chapter.
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CHAPTER 7

Operationalization of Degree of Interlccking
N

Chapters 5 and 6 described the methods byauhich 12
real-valued and 12 correspcnding binary-valued director
interleck relations were defined on each of 30 market areas.
This chapter describes the derivation and computatiorn of
indices measurirg six dimernsiors of the degree of
interlocking for each of the 24 types of tie; and the
reduction of these 144 indices to 12 irdices which were used
in the tests of the hypotheses descrited in Chapter 4.
Feduction ir the number of indices was accomplished by
discapdirg redundant indices, a redundant index cf
interlccking being defined as that nemter of a pair of
alternpate indlces having the lower correlatiorn with the

Frofits index.

1 Indices of interlogckiLg

The general hypothesis of this study is that interlocks

are one means by which enterprises in cligopclistic markets

. e
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?

co-crdinate their effcorts to,jointly maximize profits. Thus

the 0ligopoiy is hypothesized tb.be' an instance of they
- 4
T \\ . - .
general sociol®gical notiorn of a gfoup of actors faced with

a task tc carry out that requires co-ordination -- i.e.,

Al

. 3 ’4 . -1 '—l I3
communication cf information, a decisicn-making ‘mechanisn,

and enfcrcement of the decisions that are made.
. 'J -
The measurement frobliem is to 1solate and measure that
aspect ot interlockirg that 1is presumed to be associated
with grcup co-crdinatiorn. Since no research has been done on
co-ordination through corpcrate interlccks, I have referred

to the literature on co-ordination in cther kinds of social

networks in crder tc derive irndices for this study.

Mitchell (1969) has reviewed the Eritish
anrthropological network research and isolated twoc aspects cf
Lersomal networks that appear to be related tc group

. &

integration and resulting individual behaviour.

The density of ties (corresponding to the graph
theoretic rnoticn of comrleteress) is the proportion of pairs
cf actors 1n the group who are tied (ties are treated in

this fcrmuiation as nondirected) :

(7.1) LN = 2A/NN(NN-1)

where :
DN = density
A = actual pairs of actors who are tied
(1.¢. actual number of edges)
NN = number of actcrs 1in the group.
("NN" 1s used here to distinguish the number of
~nodes 1n a grapt from "N" -- the number of

cases 1L a sample or population).
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Dansity of egocentric networks has been used by Bott
(1957) and others to explair €go's attitudes and behaviour.
Eecause of its immediate intuitive apreal and conceptual
simplicity, and because it is likely tc be related to almost
any other conceivable ncticr of connectedness, density was
used 1L this study as ore irdex of interlocking. For
real-valued ties, density was computed as in equatiorn 7.1,
kut the value of a ranged from 0 tc 1. Thus a network would
bhave to have alil possible ties made, and at maximum

irtensity, to have a.density index of 1.

-

it 1s fairly well accepted in the industria,
organization literaturg that 1t is co-ordination amorLy tne
few firms with the iargest market shares that affects prcfit
levels. The acticns of the "fringe" firms with small market
shares will usuaily have little gffect On prices, as 1ong as
the toé few firms control the licn's share of the market
(Scherer 1970:186) . This view is supported by studies that
have ccmpared the associatiors ot varicus ccrncentraticn
Latios with profits and fournd that top 4 and tcp 8 ratios
are as gcod cr better at predicting Frcfits as the ratics
irncluding more firms (We1ss##1971:37.) . Thus 1t is plausit le

ttat it, 1s orLly the 1ntericcking ALONng the tcp tew firms

that 1s important 1in cligopcliistic co-crdination.

Market snare data for indivaidual firams are kept

ccnfidential, so one canrot be sure which are tne top tfew
2
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-firms in each market. Hcwever, if 1t 15 true that they are
the firms that need most tc interlock in order to
cc-crdinate their actiqgs.\gggg they should form a connected
subgraph in the network. Since subgraphs formed by fringe
firms are expected to be essentially chance phencmena, since
these firms have ncthing toc gain by co-ordirating their
{small) market shares, it is at least flausible that the top
tfew firms will form the largest cornnected subgraph in the

retwork.

In crder to test the possibility that interlocking
among the top few firms was the major determinant of
frofits, the largest ccnnected subgraph in each network was
determired ard the density of ties in this subgraph
ccmputed. Since there is also reason tc believe\that the
rumber of firms in this subgraph may atfect pfcfits -- a

small'er group being easier to co-ordinate than a larger one
-- the number of firms in the subgraph w;s also used as a
Fredictor of profdts.

. ;o

The i1nterlcck network for each market area was
Fartiticned into its maximal connected subgraphs by th
rethod of raising the (binary) adjacency matrix to

successive powers (Harary et al. 1905:134-138; ccmputational

method 1s giver in Chapter 5 above).

It seems plausibie that density of interlocking should
atffect co-ordination--tke more ties that exist, the nmore

\\channels of communication ard influerce are available.
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However, as Mitchell points cut, the strucfure of the ties
should also affect the integraticn or effectiverness of the
group. For a given density of ties (<1), these ties may be
arranged in more or less effective pattérns. Mitchel]l argues
that ceompactness, or the average length of the Paths between
actcrs, 1s the pklmary tactor determining integration in
retworks, This seenms plausitle ir view of the well-known
tendency for irformaticr to-deteriorate when 1t is
transmitted through intermediaries: presumably the fewer
intermediaries there are between pairs of actors, the more
€ffective their mutuai‘transmis51on cf informaticn and

influerce.

Ccmpactress car only Le measured cn a connected graph:
the distance between two ncdes that are not ccrnected
dlrecg}y or thrcqgh intermediaries is undefired. Thus it was
cdﬁy‘pqésible to meésure compactness in the largest
conheétéaysﬁﬁhtaph, presumed to be formed by the top few

firas.

Tke fcrmula used fcr Ccompactness was Beauchamp's (1965)

average relative centrality:

17.2) CF = ((NN‘1)/(N))*(SUH(1/SUH(D(I.J)))) R
I J ;>
wvhere: o
CP = compactness
NN = number ot rodes irn the grapt,

/

L(I,Jd) distance betweer rodes I and J. \v//

Ir a grapl with bitary-valued edges, the distance

Letweern twc nodes is €quas tc the rnumber of €dges in the
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shortest path between then (their "gecdesic"). This was
calculated by raising the adjacency matrix M to successsive
Loolearn powers ("#" in the following equations ipndicates

tcolear arithmetic):

(7.3) L(1,J) = K
where K is the smallest integer for which:

K
M #(1,J) = 1.

/"\
N

I@éfgjis Lo sfandard way to measure distance betweern
nodes irn €twork) with real-valued edges. The appropriate
index ot djstance /must Le derived from the meaning of the
real-vaiued_édge4; with the caveat that "one must be careful

tc use an operation appropriate to the vaiue system for the

network and to the interpretation envisaged" (Harary et al.

1965: 365) .

In this case the real-valued distance between nodes
Lepresents the difficulty of mutual cormunication and
influernce. Fcr a direct tie this is Leasonably measured by
the reciprocal of the tie intensity, V (defired in Sections
6.1 tc 6.4, and equaticns 6.1 and €-.2, of Chapter 6 above):
;‘Enodes A arnd B have (cnly) a direct tie of intensity V =
0.5, their distance is 2.0. 1This preserves the relaticnship
ctf distance and tie strength used in binary-valued graphs:

where the tie has strength 1, the distance is /1 = 1.
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Ir a binary-valued grapk, the distance between two
nodes joined by intermediaries is simply the number or edges
ir a shortest Fatan (geodesic) between them. The existence of
multiple geodesics does not reduce their computed distance.
Thus in Figure 7.1, A ard C hLave a distance cf 2, as do D
ard F. Though this arithmetic may pe justified fcr binary
graphs, 1t seems less sc for real-valued graphs, ;here the
value cf each edge represernts the decay of whatever :s being
transmitted; Presumably transmissicn shouid be 1mproved by
nultiple channels. For example, in Figure 7.2, D and F
should be better Co-ordirnated than A and'C. In order to be
able to "add" multxplg\paths’:ﬂuﬁrect distance was definéd
as the reciprocal of iﬁdirect Closeness, and closeness
through multiple paths was treated as additive. Closeress of
dlrectly.tied Lodes was of course defined as the tie
lotensity, V. In order to avoid inqiuding-looged paths in
cocmputations of closeness -- €-g., in ;;gure 7.2, we do not
consider the looped path D--E1--F-~E2--D--E1--F to
contribute tc closeness -- Ccloseress retwen a ncde and
itself at any remove was defined as 0, and only the paths of
shortest lengtk (uh;re length is the number cf edges
regardless of their vaiues) were summed to écm;ute
Closeness. This had the drawback of €xcluding lcng, strcrg
Faths such as D--ES5--Fb-~F 1in Figure 7.71; bowever, this

ccrrespornded tc my intuition that informatior cr infiuernce

shculd "flow through'" cnly the ’)Itest path(s).
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The closeness cf twc nodes by virtue of each indirect
Fath -- i.e., the value of that fpath -- uas‘computed as the
Froduct of the values of the edges, divided by path length.
Edges were multiplied rather than added because or the idea
cf decay of transmission thrcugh the edges: 1t nodes A ard B
have a (direct) tie of Strength 0.5, then this 1s assumed to
mean 0.5 of A's transmission of intormation or influerce
reaches B. Similarly 0.5 of BE's trarsmission reaches C, 1n
Figure 7.2. Furthermore, as irn binary-valued gragphs, there
is a decay in the transmission as 1t is relayed by B (in
Figure 7.1, the distance fron A to C is computed as 2, Lot
1; i.e., only 0.5 of A's trarsmission reaches ¢, although

~.

none is lost in the 1-valued edges) . Thus:

(7.4) V(A,B; X1, X2...Xk)
= V(A,X1)*V(xl,X2)‘...V(Xk,B)/(kf1)
where :
V(A,E; X1,X2...XK) = value of path of length k+1
between A ard B nediated by
nodes X1,X2...Xk.

ALd where there are M shcrtest paths of iength (k+1) between

A and B: .
(7.5) D(aA,B) = (k+1)/u1N(1,v1(A,5)+v2(A,B)«.-.wn(A,bm
where :
D(A,B) = distarnce betweern A ard B
= rLeciprocal of their closeress
VI(A,b)= value.of Ith shortest path Letween A and B.
TLe denominator 1is computed as the mlnimum of 1 and the

Sum ot the path values in order to mairtain Comparability
with the arithmetic of tinary distarce: no matter now large

the sum.cf the path values, they cannct exceed the value of

(3.

~TN
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cne path ccmsisting of all 1-valued edges. Thus in Figure

7.2: D(A,B) = 2/0.245 = 8, and D(D,F)y = 2/1 = ..

This 1s only one somewhat arbitrary way ot defining
reai-vaiuved distance; other measures cculd have been
computed and ccmpared with this one. Hcowever, I judged that

this wcuild overl} Complexify the research desaign.

The distance matrix, [, for real-valued graghs was
therefcre calculated by simultaneously raising both the
(binary valued) adjacency matrix A, and the (real-valued)
value matrix V, to successive powers. Fach pair of nodes
(I,J) has a shortest path length, k; l.e., the minimum value
Ct R such,tbatif/

k
A (I,J) = 1.
Then:

K
(7.6) L(1,d) = k/MIN(1, V (I,J)) -

These values of D(I,J) were substituted in equatiorn 7.2

tc calculate the.ccmpactress of each real-valued netwcrk.

Freeman (1979:.27) has 1dentified a third aspect ot
CCLLeCtedness 1L a4 grafphk tkat 1s expected to Lbe related to
"efricierncy...in sciving prcblemd": ceptralization, or the

. s"\
degree tc which a single ncde ddminates the graph. Freeman

Cites research by Leavitt dﬁpcnstrating that the degree to

whicn cne point 1s centra. 1s i1ndeed related tc groutg
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€tfectiveness. The rationale, of ccurse, 1s that 4 Jroup 1is
€effective to the degree that it has a weli-defined leadei-
This conception is inp direct opposition to that lmplicit in
the use of graph density and COmpactness, which assume the

€qual importance of €very rLode.

It seems plausibie that leadership may be important in
Cligopclies, both because ¢t 1ts importance generally in
group functiénlng and because of the importance of the
theory of prace leadership i €Xplaining oligopoiistic
Fricing (Scherer 197¢: lo4=-173). It prices ir oligopclies
are 1ndeed set py a leader, thew surely pricing decisions
and their entorcemert could better be carried out if the
le&der dominated the channels of communication and

influence.

In order tc verify the lmportance ot cerntralization, it
¥as used as an index of interleccking. Freeman (1979:
<<71-¢32) provides threeiiudices Cf centraiization, aii based
€h the extent to which ocne rode 1s more certral than aill
Cthers; the three indices differ in the kind of cerntrality
that is Leing CCapared. Tue simplest kind of centrality 1s
Centra.ity ct degree (lcdegree arnd Outdeyree are the same 1n
Symmetric graphs): to wrat €xtent dces one rode have more
direct ties thar other rodes? Anctter form ot centraiity is
"Letweenress: to what degree does cre Lode occur in tre
skcrtest paths betweer Cther nodes? Finaily, there 1sg

centrailzaticn of closeress (or compactness) : to what extent
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is one node closer to other nodes? "Clcseness" is of course
the prcoperty of a ncde that was averaged to deiermine ’
Ccmpactness: Mitchell uses the ternm "reachability". Thus
ceéntralization of closeness can only Le measured on a

ccnnected subgraph.

Cf these three indices of centralization, the first and
third were used. I was not at all convinced that‘
Centralization of "betweenmess" contrilkuted to oligopolistic
co-ordinaticn. Centralizatior ofidegree wvas computed for
koth the full graph, annd the largest connected subgraph.

Centraiization of closeness could be computed only for the

subgragph.

Freeman's formula for centralization of degree is:

(7.7) CD = SUM(DG(E*) - DG(P(I)) )/ (NN* (NN-3)+2)
where:

CD = centralization of degree,
DG (P (I))= degree of node P(1),

P* = node with the greatest degree

NN =

%‘iber Of nodes in the graph
(Freeman 1979:230).

FCr real- cr binary-valued Syametric graphs, the degree
Cf a ncde is simply the sum of all edges connected to it; if
the (real- or binary-valued) value matrix of the network is

Y. then the degree cf node F(I) 1is:

(7-8) DG(P(I)) = SUM (V(P(I),P(J)). - '
. J
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Freeman's formula for centralization of Closeness is:

4

(7.9) cc ((SUM(C (F*) - C(E(I))))(2NN-3))/(NN*(NN—3)+2)
I

where:

“* CC Centralizaticn cof Closerness, .
C(F(I)) = closeness of P(I) to all other nodes
(see equation 7.10),

P* = node wath greatest closeress
(see equatiorn 7.11),
NN = number of nodes inp the graph
(Freeman 1979:231).

The closeness of a node P(I) to all other nodes i.e.,
ité/centrality in terms or closeness or reachability -- 4ig:
(7.10) Cc(p(1)) = (NN‘1)/(SUH(D(P(I).P(J))))

J
where: '
NN = number of ncdes ir the gracgh,
D(X,Y)= distance betweer nodes g and Y

reciprocal of their Closeness

(see equation 7.3 for binary-vaiued
graphs, and equation 7.6 fcr
real-valued graphs).

The mcst central Lcde, P*, is the P(I) such that:

(7.11) C(P(I)) = Max (C(P(J)).
Jd

1.2 Identiricatijon cf redundant indice

—_—_———— it

The 144 i1ndices of interlocking derived in Sectiorn 7.1
above varied on five dimensions:

a) Graph connectedrness: index ccmputed on
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1) full graph (density, centralizhtion of degree)

2) largest connected subgraph (density, centralization
of dégree,lconpactness, centralization of,
compactness). Cs

,

level of measurement:

N -o_HR_ .
1) real-valued ties ) -
Z2) binary-valued ties.

Type of index: .

1) densiiy

‘\
2) centralization of degree )
:.w_, - - -::‘A“ _,‘4,"’ .
3) cohpactmess . ., -Xo ool FMT0
4) centralization’of'Cdmpéq@hq%g : .lf;, .
. -» R C

Type of tie (see Chapter 6):
1) directly horizontal ties oniy (i.e., between
r
firms 1n the market area)

2) directly and indirectly (i.e., involying at
least one enterprise member outside the
market area) hcrizontal ties

3) directly horizontal and bank ties with
enterprise members in the market area.

4) directly and indirectly horizontal, and bank tigs

with enterprise members within and outside the

market 7}&@.
] ~
5) .ties in/category (3) above, plus bank-mediated (P2)

( ' ~
horizqgewtal ties (betweeém entergrise members in the

mapxet area).

6) ties ir category (4) above; plus_bank-mediated (P2)
9 ’
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-

directly and indirectly horizontal ties.
€) Affiliations of interlockers (see Chapter 6):
1) director and Possibly also executive board member
of each firsm ("DD") -
2) cfficer of at least cne of the two intetlocked
figms; Possibly (and probably) also a director

("DO/00") .

For the sake of brevity, indices of interlocking are
referred to in this chapter by a seven-character code of the
fcliowing torm ¥@ll individual indices of interlocking are

defined in Table 7.1 and Appendix C below):

'

Xyyzznon A\
Y TN
\
where:
X 1s the level of measurement:
kR = real-valued,
B = binary-valiued;
}y is the graph connectedness:
FG = full graph,
LC = largest ccrnrected component;
¥ g

Zz is the type of index:
DN = density,
Cp = compactpness, ¢
CD = centralization ot degree,
. CC = centralization of closeness;
nn is the type of tie (T0T) and interlocker's

affiliations:
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01 = DD affiliations on TOT 3,

02 = DO/0O affiliations on TOT 3,

O4 = DD affiliaticmns cn TOT W,

05 = DU/00O affiljations or TOT &,

07 = DD affiliations on TOT 1,

08 = DOs/00 affiliations on TOT 1,

10 = DD afiliations on TOT 2z, c T~

11 = DO/00 affiliations on TOT 2,

13 = DD affiliations on TOT 5,

14 = DO/00 affiliations on TIOT 5,

16 = DD affiliations on TOT 6, :
17 = DG/GCO affiliations on TOT €

(nissing numbers identify indices not used in this

study) .

Thus, for example, the rame RFGDN11 identifies the
index cf demnsity of real-valued directcr-officer or
ctficer-officer ties cr TOT 2 (directly ard indirectly

kcrizcntal ties) for the full graph.- B

Scme of these dimensiong'of variation (type of tie,

type ot index, graph connectedress) were included in order

to determine which categcry of index had more effect on

v
Frofits. Others (level cf measurement, affiliations of

interlcckers) were included to increase the chances of {
b}

‘ . , . .. ®
reasuring interlocking ir such a way as to capture its

expected associations,with profits. In order to reduce the
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unwieldy number Ot .1ndices, 1 selected the Categcries of
indices 1n the latter twc dimensions that were most strergly

ccrrelated with profits.
\

The average levels ot’correlations Ot categories of
indices in the formerp three’(theoretical;y and substarLtively
significant) dimensicns were also examined for strong
differences, although thLe intentior was to keepr(for the
€ventual hypothesis-tesfing) lrdices that.represented all

categories in these three dimersions.

It 1s well kncwn that selecticn of indices on the basis
cf zerc-crder correlaticns with another variable is
Lazardcus because a Ccrrelation may be misleadingly iow (1)
tecause of a Suppressor varaable, ({) cr where there 1s 4
Strond but Lon-linear relationship Letween the two
variatles. Problen (1) was bhandled by considering the eftect
cf possiple SULpressor variables where categories of indices
had low correiations with the profits variable. Problienm (2)
was avoided by checking for nor-linear associlations -- both
Ly checking the distributicrns of tﬁe indices of
interlocking, and by testirg the residuals from simpie
regressions of the jprofits variable on each ~index of

irterlccking.
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J.<.1 Listrivutiorns of

Because or the large rumber or indices cf interiocking, ~
it was not feasible tc examire the distribution or
fegressicn residudls for each index in detail. Instead,

summary statistics were computed for eacn test, to give a

rough indication of occurrences of non-linearity.

The major distributional irregularity of a fairly
rLcrmaliy distributed variable that can contribute to a
ncn-linear relationship is excessive skewness. Thu;'a
cskewLess statistic was caiculated for each irdex of
intericckirg. Tne values of this statistic are given in the
"SKEAW'" coiumn of Table 7.1. Almost all of these values are

Fositive, ana a good number have large values (e.g., greater

thkan 1.0), indicating ccnsiderable skew to the right.

Skewress appears to Le especially bigh fcr indices
Lased on types of ties €xciudirg barnk ties. These are by rar
the sparsest matrices (see Chapter 6). Examinaticn 'or the
ectual values ct the i1nterlocking indices suggested that

tKkewhess was highest for sparse matrices because:

(1) ir several matrices, especially tbosgigxcludlng
tank ties, tnele were no ties at all, thus density and
centraiizaticu of degree, were equal to 0 for these cases,
tne %Ean was tnerefcre '"pulled dowL" near 0, ard the

remainirg cases tended tc straggle upward.
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(¢) ir sparse natrices, the largest conrected subgraph [#5.
tends tc be very small --of ten Oonly twc or three nodes.
CCcusequently, the two irdices cf centralization ternd to Lave
tany values clustered near O, since there is little
stratification of nodes in a two or three node graph with

Symme tric ties. .

Since cases with interlock indices with values ot ¢
were expected to conforr poorly with the general hypothesis,
@ new set of irndices was created whose values were only
defined where they were greater thar O. Here the intention
¥asS to present ocne set of resulits "for interlccking ir
general" and arother set "tor interlccking where it exists
abcve a threshcld level (0)" -- anticifpating that for Some
(Ssparse) types of interlccks (especially directly horizcrtal
ties), the genergl bypothesis would hold only in that subset
Of market areas where the ties existed apove a threshcld
level. 1The distributions of these rew indices are snown 1L
the "SKMISS" column of Table 7.1, Althcugh skewness :g
reduced appreciabiy for a few indices, especially those
€xcluding PaAnk ties (e.g. ERFGDNOG, KFGCDO7, RFGCDUS, etc.),
treating O-vasued indices 4s "m1sSsirLg"™ has rot appreciably

affected the overall terdency to positaive skewrness.

Because of the variety of skewress values, several
transfcromaticns of the indices ot interiocking were
calculated, in order to Compare their effects cp Skewress,
Skewness of leg (x) and 1,x are Showr as "SKLCGM" and
“SKERECIEM" respectively ip Table 7.1. Since these

transformations are undefired for x=0, they were computed on
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the indices of interlocking where cases with 0 values were

excluded. In order to include all cases, the transﬂormations
lcg (x+#1) and 1/ (x+1) were also computed on all cases; their
skewness statistics are shcwn in Table 7.1 as "SKLOGXP1" and

"SKRECXP1" respectively.

Examinaticn of these four columns of the table reveals
that lcg(x) is successful in a large number ot cases 1n
reducing skeunesg tc clcse to 0, or telow 0. Sirnce the
Frofits and concentraticn irdices are all slightly
ECsitively skewed, the Legative,skeup%§s values for log (x)
fcf/some indices seem urdesirabie, bufjthe many slignat

Fcsitive skewness values indicate that log(x) may be nmore

linearly related withk prcrits for mary indices.

edgressions ot pr¢fits op interlocking

Anscombe and Tukey (1963) have identified two commcn
Fatterns of residuals that indicate the i1nadequacy ot the
lirear regression model assumed by the use of the simple
ccrrelation coefficient tc measure asscciation. These
fatterns,are showrn 1n Figure 7.3, where residuals are
Flotted agairnst predicted Y. Ir an adeguate lirnear
regressior, the residuals should have fpattern U)ﬂ pattern
(<) 1rdicates that variatilon 1r Y increases with the value
or Y, suyggesting a variable transformation, and Fattern (3)
indicates a curvilirear relationshig, necessitating the

additicn of rornlinear terms in the regression (Draper and
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Smith 1966 :89-91).

Because ot the large number ot irdices Ot interlcck

1t was not feasible to examine in detail the flct ot the

residuais frcm a fegressior ct protits on each index.

However, Anscombe ard Tukey (1963:150-15/) have provided

simple summary Statistics fcr each Fattern: Pattern (.)

identified by 4 nonzerc value of:

2
(7.174) h = (SUM(e(I) *(YHA’I(’L} = YEAR)))/EKMS*H
4
where: ‘\‘
€(I) = Ith residual,
YHAT (I) = Ith predicted value of Y,
YBAK = meaL ot cLserved Y,
kM5 = residual gmear square
= (residual sum of squares) /dth
dfR = residual degrees of freedon
H = ((N-1)/N)*sS5C
SSC = sum of squares for mode,.

A "rough" [sic) sigrificance test Ot the ditfererce

b from 0 can

its standard

(7.13) se(h)

where:
se (h)
v
H
(7.14) t

Thus 1t |t

> «.753

be constructed Ly ccmparing the ratio ot n

€rror to a table of critica. values tor t:

= SQRT(¢V/(V*¢)*H)

= standard error of h

= residual degrees or rreedon
= dfRr

is defined as irn 7. 1..

= h/se (L)

(the 0.01 level ct t tor dtr=28) tterp

147
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is significantly (at the 0.01 level) different from O.

w»

Pattern

(7.15) T12 =

wktere:

€ (I)
YHAT (I)

4

(3) 1s identified by a nonzero value or:

2 v

SUM (e (I)*(YHAT(I)) )
I .

Ith residual term,
Ith predicted Y.

T12 1s a less sophisticated but ccmputaticnally much

simpler versiorn Frovided oy Draper and Smith (1965:93) of

Anscombe and Tukey's k statistic (1963:150) . The main

drawback of T12 1s that there is no way to compute the

significance of its difference from 0.

Values of h, of t for the significance test of r., and

cf T12 were Computed for regressions of the prcfits index on

all raw and log(x) irdices cf interlocking. Values ot +the

Shapirc-wilk w, testing for bormality, were. also computed ;

and in all cases, W indicated normality at a very hign level

cf significance. Values of |Jt(L)| were aii VErLy small,

ranging from 0.0 to 0.14 for the raw indices and fronm 0.0 to

0.20 for the log 1ndices. All ¢f these t values are less

than thke 0.7 level c¢f t for df=2b; i.e. the probability that

b 1s got significantly different from 0, and that the

Lesiduals therefore do Lct have pattern (2), ranges from 0.7

to 1.0.

Values of T12 were also €xtremely small, all being

less than 0.01. Al though no significarnce test was made,

these appear to indicate no appreciatle curvilinearity.

-

-
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On the basis of‘these tests, I concluded that the raw
a;d log indices of interloéking did not ‘have significantlyht
rcn-linear relationships with profits that would invali?ate
the use of the correlation coefficient; Since the third set
cf indices of interlockgng, the untransformed indices with
zero‘;alues excluded, Hegé\closely {glated to the two sets
cf indices whose residuals were tested, and éheir
distibutions :ere close to those of the raw indices, I
Fresumed Ehat this set also had no si;nificant no;linear

-relationship With the frofits:index.

1-24.3 Correlatjons of interjocking and profits
‘:"‘ ~ ; )

»

- The zero-order correlations of all indices of
4’1nterlocking -- raw, zerc-values excluded, and log =-- vith
cverall corrected price-cost margins were computed ard
'&nalyzed.to determineTHhich categories of‘ind;ces*wer€/z

strongly or veakly associated with profits.

Besults of an analysis of vériance and breakdown of
means by category Qf the 144 correjaticns in egch_of ¢he
three groups are shown in‘Tabf3\7.2..Clearly the outstanding
difference is between indices comput%? on the full graph for
each market area and thcse computed on the lar gest connecteg | «
swbgraph. This is espec;ally ciear vhen the density and ’
centraligation of'degree indices are broken down intc full <

graph and largest subgrafh catééoriqs in Table 7:3.

. -
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—
\\ Table 7.2
ANCVA and means breakdown for 3 sets of correlatior
ccefficients cf fprcfits with interlocking (N=144).
)
Faw Zero Log
. degree of vailues degree of
’ intlking excluded intlking
Dimension ’ F F F
Ccnnectedness 249 .6% 180.9% 175.1=
‘level of measurement 1.6 0.0 0.1
Type of index 6.3% 13.5% 12.1%
Type of tie (TOT) vy 1.3 3.8¢
Affiliations - 7.0% 4o.2% 36.0%*
2 [
. & -
~ ’ w . r 3
= : .
\
Notes: : —
2. #signifacance level < 0.01. - ‘
*Significance level #0.05.
/
PO . _ .- i ~
C:k . f (ccnt'd)
\ ~ -
l N . . . - - : . ,/\\
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Table 7.2 (cont'a)
A

Category means breakdown

Cimensior ' N Raw Zero
(category) * degree of values
intlking excluded
All 4 0.0°53 0.065
Ccnnectedness .
Full graph 48 0.165 0.220
Largest componeg} 96 -0.059 -0.090
Level cf measurement .
Binary 72 0.062 0.005
Real ‘ 72 0.044 0.065
Type cf index a~
Density L8 0.093 0. 147
Cent. of degree us 0.03¢ 0.023
Compactness 24 -0.0uy -0.007
Cent. of closeness ' 24 -0.068 -0.171
Type of tie (TGT)
1. directly horiz. 24 -0.031 0.012
2. T0T 1 + ind#r. horiz. ik 0.011 0.133
3. TCT 1 + direct bank 24 0.07¢C 0.030
4. TOT 2 + dar,indir bk 24 0.151 0. 151
5. ICT 3 + dir. P2 bk 24 0.063 0.0mM
6. TOT 4 + dir,indir P2 bk 24 0.054 0.054
Affiliations
DD 72 0.072 0.143
DO/0Q ' : 12 0.034 -0.013
. ~A ’
Y
— -

*pefined in Cﬁﬁpter 7, Section 7.2.

Ld§
degree of
intlking

0.051

0.203
=0.100

0.054
0.048

0.130
0.009
-0.020
-0.17M

-0.050
0.126
0.025
0.144
0.018
0.043

0.120
-0.017

ISL.



Table 7.3 : ' .

Category means breakdown by type of ‘index of Ccorrelaticns

vitn profits for 3 groups of interlock indices

Type crt index . N Raw leygp Log
exciuded

FULL - density 24 0.220 0.29¢6 0.28¢

IC - density 24 -0.041 -0.002 -0.024

JULL - cent. of degree 24 0 @lou 0.226 0.197

1C - cent. ot ‘degree 24 -0.083 -0.173 -0.179

I1C - compactness 24 -0.044 -0.007 -0.026
LC - cent.cf closeness 24 -0.0bb -0.171 -0.171 L

N

Notes: '

FULL: computed on ties in the full graph
LC: | computed on ties irn the largest component
*



All four i1ndices computed on the largest connected -
subggaph have uexpected negative correlations h profits.
I1f interlockirng in the "central clique" were mére important
tQ\?rcflts (as was hypothesized), then these four indices
vould have had larger pcsiti%e correlations than the indices
computed on the full graphk. At the very least, one would
expect them to have correlations approximately equal to
those rfor the full graph. If the average correlations for
the subgraph irndices had beén apprcximately zero, or had
Leen vatiously veakly positive And negative, one could
conclude that the largest connected sukgraph was an
inapprcpriate7set of nodes for the asscciatiorn with profits
-- that membership in the subgraph andsor its interlocks
vEre essentially fifigasfic. But the ccnsistency of the -
negative correlations across four irndices and thkee groups
cf indices strongly suggests that this result reveals some

patterr.

1SY.

}

Unexpectedly weak cr regative zerc-order correlaticns ‘

ma} be caused Ly a suppressor variable. In view of the
afcrementioned drastic reduction in the num£:}’of nodes in
the largest Lnected subgraphs compared to the full graphs,
I hypcthesized fhat the number of rodes in-the subgraph was
a suppressor variable. This is plausible 1f.(1) interlocking
ir the central q}ique decreases with increased clique size,*

and (<) profits increase as the size of the central clique

- - - ————

*This follcws from the Flausjible assumption that each
enterprise can maintain interlocks with only a limited
number of i1ts competitors, regardless of the number of
enterprises in the market area. This is contrary to Mayhew

\/\ .

V7 »
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increases. Assumption (2) 1s implausible -- the ease of

bl
q¢-ordination, and therefore profit levels, should decrease

—_——

as the size of the group dncreases. Thus the effect of the

size of the largest sukgraph should gginfgggg/;/;;;I§xve

assocliation between intericckirg ir the central clique ard

Frcfits.

4

However, if one makes the further assumption that the

. [ 4 ‘
.Size of the central clique 1is strongly positively related to

.

the‘density of ties in the full graph, which is known to be
Fositively asscciated with profits, the result is the médel
shown in Pigure 7.4. Here the density cf ties in the full
graph has a positive efféct directly on profits, but a
negative indirect effect: increased density causes increased

“ -

central clique size, which reduces the level of interlocking

-

inL the centrai clique, wkX¢h reduces profit levels. In other

words, as interlocks 1in the full graph "become more derse,

the size of the crucial certral# ique, which Tust pe
co-ordinated by interlccks, » leading to difficulties"
in co-crdination arnd reducing prcfits -- reducing the

<

Fositive effect on profits of the cverall density of
interleccks in the market area. Figure 7.4 model; one oY the

Frcviems faced by any would-be carte

on the cne hard, as
many sellers of the commodity as possa :inciuded,
o v _

S

ard Levinger's (1976) argument that depsity of interaction
1s expected to increase with pcpulation size in "humar
aggregates'--but their mcdel, based on consideration of
random graphs, assumes that each perscn has a very large
capacity for interactiorns.

a
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so that the cartel has a "corner on the market"; on the
cther hénd, prcblems of co-ordination increase with the size
cf the group. v '

Cne resuit of £his process modelled in Figure 7.4 would
te suppressiocn of the relationship between profits and
interlccking in the central clique, since its direct
Fositive effect on profits would be offset by its (spurious)
negative relationship with profits resulting from their'
mutual (but opposite in effect) relationship with

interlccking ir the full graph.

-Ihis more elaboratg:model could be tested as part of
tﬁe path analysis to test the general hypothesis of the
study. Hovever, before doing so, ‘its plausibility was
checked by computing zero-order correlations between
interlocking in the central clique and the size of the °
central clique, and between density of interlocking in the
full graph and the size of the central clique. If the fcrmer
correlations were pcsitive or the latter negative, the model
could Lot be corfect; if they were as pypothésized, the
podel's plausibility would be confirmed. Because of the

strong similarity in patterns of results to this poirt for

the three kinds of interlock indices —-- raw, zero-values
>
€xcluded, and log -- analysis of correlations uit;\Fhe size

cf the central Eiique wvas limited to the raw indices.
However, correlations were afso computed with the square of

the size of the central clique, since co-ordinmation problems



1ST.

.Cm\m.\“c/\t \Nwauudu\&a\ \3* 23S M40D LV SD

\VMSU:QQ»SC \go\uuSsS »Nuw%\a\ A \/\.\\Vua\&wxx\ A0 ouxxw\c cTTo7

¢ \m,\wc\mQ&(Qu xouxduxsé uw?um&«\ vy mﬁﬁ_.i A0 Au%&:( SNV DT
Sy s g0 Aynvng gdusb ey ey

D\\ (%
LvogD ¢ 7 2Qq27 ¢4 = TN T s NT 5

SNt doun 2302 ~231uf /702005

AP T4 ppoad ydoubgng MY Yihosd VA BERLY PRI Ny

\

+ L \ugﬁm._.m

R e o T



Page 158

in a group (and co-optive interlocking) could ke expected to

increase with the square of the number of nodes.

A breakdown of tﬁe average correlations with these
indices of the size of the central clique is shown in Table
7.4. The density of ties in the full graph does indeed
strongly influence the size of the central cligue, 'which in
turn has the hypothesized negative asscciatior with density
and compactness in the central clique, put not with either
index cf centralizaticn. On reflection, this result seems
reasonable: the larger the subgraph, the more "fringe" nodes
are prESeﬁt (1.e., the more stratified the nodes), and the
greater the relative ceptrglity of the dominant node. Thus
the mcdel of Figure 7.4 appears to be a plausible
explanation for the average negative ccrrelations Uith
frofits of density and ‘compactness in the certral clique,

but nct for the two centralizaticn 1hdices.

The dimensién cf the interlcck indices that has the
next strongest relationship with variations in their
correiations with prcfits is the affiliations of the ‘
inteflocker. Indices based on director-director ("DD") ties
have an average correlation with profits of 0.072, compared
to 0.034 for indices based on director;officer or
cfficer-ogficet ("DO/0CQO") ties (Table 7.?). This difference
1s even more pronounced ;or the "zerb-values excluded" and

lc§ indices. This relaticnship was examined more closely by

ccntrolling for the other dimensions on which the indices



Table 7.4
4

159.

Summary of correlations Of interlocking indices With size of

\

QU

central clique and its square

computed on ties in the largest component

24

24

24

LCNN

0495

-0.331

0.177

-0.220

V.085

Iype of index

FULL - density

LC - density

LC T cent. of degree

1C = Compactness

IC - Cent. of closeness

Notes:

FULL; computed on ties in the fuij graph
LC:

ICNN:

nunber of nodes in the largest component

LCNN

0.403

-0.299

0.104

-0.192

0.027
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varied, in‘order to test whether the Celationship was
consistent over all} subcategories of ipdices. Because of the
similarity in pattern of the relationship over the three
kirds of indices -- raw and two transfcrmations =-- the
breakdown was performed on the raw index only. Because the
reliability of the subgraph-based i1ndices as criteria was in
doubt, both because of their negative correlations with
Frofits and pecause of their dependence, demonstrated above,
cn full graph dengity, @ separate breakdown was performed

fcr the tull graph-based indices orly.

The results of this breakdown are shown 1n Table 7.5.
For full graph indices, the dif;erence between
directcr-director ("DL") ard director-cfficer or
cfficer-officer ("DCs00") 1ndices 1s ccusideratly smaller *
(0.199 vs. 0.182) than rfon all indices (0.072 vs. 0.034).
However, director-director ("DD") indices have average
ccrrelations higher than or approximately equal to
director~-officer or cfrficer-of ficer ("COy00") inakces, for
f¥ve out of six types of i1rndex (the correlations ‘for the
density of the largest subgraph are scmewhat more negative
tcr "DD" than ter "DC,s00"M) . Similarily, director-director
("DD") indices have higher correlations than "LO/00" 1nd;ces
for reai- and~olnary—valued ties. hHowever, there is a very
Fronounced difference over the six types cf tie. For the
three types of tie (TOT's 2,4,06) ircludirng indirectly

bcrizental ties (1.e., ties where at least ore interlccking

firm 1s outside the market area), the "pO/00" indices have
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fubstantially hlgher ccrreiations with pPLctits than the
leector-dlrector ("DD"; 1Ld;ces- Une car Only speculate as
to*why this 1s so. Pernaps a tair rumber or the indirectly
hcrizontal director-directecr ("DD") tiles are indeed tLe
Lesulit ot chance; whercas the "DO/OO" ties, 1nvdlving at
least cre ofticer 0t an interlocked firm, are more likely to
Le evidence ot collusion. In dary Casep the obvious
conclusion is that "DO/0C" indices should be used in these

three cases, aLd directcr-directcr ("DD") indices in the

Cther three, to test the general hypottleses.

A third cencliusion drawr fronm Table 7.2 was that the
distinction between binary and real-valued heasurement of
interlocks had +lttie effect on size cf correlations (F=1.o,
Lot significant, 1in the analysis ot variance of
Correlatlons), although the tirary-valued ties had, on
average, somewhat higher correlations tor the untransformed
interlcck indices (0.62 vs. 0.u4u). Aprarerntly, either (1) ir
reality, the mere p[eéence Cr abserce cf a tie betweer
€enterprises, not its "streLgymgbis the 1mportant factor in
co-optatlop, ard therefcre, proflt levels, or (<{) the chosen
method of Measuring strength of ties, 10volvVlirng a sequence
€I somewhat arbitrary transformatiors, did net accurately

Lheasurle- that aspect of strengzh of ties that actualily

atfects profits.

befcre acceptirng this ccnclusion, a closer analysis of

binary vs. real-valued indices was performed, similar to the
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fomparison of average correlations with profit margirs of

DD and DO,/0C

,\‘\////

Tavle 7.5

indices of interlocking, controliling for

other dimensions of interlock indices#

Full grap
Index N D
All 0.159
Type or index
FG DN 24 0.225
FG CD 24 0.173
IC DN
LC CD
LC CP
1C CC

Iyre ct tie (TOT)

1.
i

>Cn & W

Level cf measurement

Einary

Real

8 0.149
8 0.101
8 0.376 -
8 0.154
8 0.280
8 0.090
24 0. 206
24 0.191

*Indices are defined

h only

DO /00
0.182

0.227
0.1306

-

-0.090
0.176
0.307
0.212
0.262
0.174

0.201
0.163

in Chapter 7,

Q

144

24

S 24

24
24
24
24

24
24
24
24
24
24

72
72

All indices

?Qtt) DG/00
0.07. " 0.034
0.225 0.227
0.173 0.13e6

-0.052 -0.031
“20.037 -0.130
-0.047 -0.0u40
-0.033 -0.103
0.04y -0.112
0.006 0.016
0.102 0.037
0.126 0.176
0.120 0.0
0.020 - 0.087
0.068 0.05¢6
0.075 0.012
v

6.

Section 7..2.



treakdcwn used to select between director-director ("DD") !‘3'
and "DO/00" indices. However, this breakdown was based on

cnly the 72 indices remaining after selection of
director~-director ("DD") vs. "DposoOn 1nd1cés, and a separate
breakdown was performed for the 24 remaining'full graph

indices.

The results,of this breakdown are shown in Table 7.06.

The mean correlation with prctits over the 72 remaining

Ddices 1is Siightly higher for indices based on Leal-valued

graphs than for tne binary graphs (0.063 vs. 0.058); on full

raph indices, binary irndices have a higher mean
ccrreiation, but the difference ;s ticy. Indices based on
Lbinary graéhs have slightly higher mean correlations for all

“iypes cf index €xcept subgraph density and Compactness, but
tEESG differences are difficult to assess since the means
are negative. kcvever, there are clear and consistent
dlfferences vhen the indices are broken down by type of tie:
for thcse excluding bank ties (TOT's 1 and 2), indices based
CL real valued ties have ccnslstently higher mean

ccrrelations, arnd for thosg includirg bank ties, indzces

ta%ed on binary valued ties have higher mean correlations.

.
Apparently, it is the mere [reserice or absence of bank

ties that 1s related to Frotits, but the sirength;oﬁ ties

with competirg enterprises -- i.e., the number of
interlocked firams and the Lunber or irnterlocks between pairs
_¢tf firgs -- is more strorgly related tc profits than their

T€re existence. Again, an explanation pé—(gzs difference

must be hkighly specﬁlative. Perhaps interiocks with



. Table 7.6
* 5 L - < i
. A’ .

2

Ca‘&arlson of average ‘correlations’ with proflt nargins

of lndlces of 1nterlock1ng based on real- and binary valued

graphs, controlllng for type of 1n8ex and tygg of tiex
S -

’ . Pull graph cnly All‘ipdices ;.f?.
) ] N Binary Real = N éigaty Real
. .
A1l 24 0.245 0.228 72 0.058 0.063
-» . Type of index ' , .
FG Dlt? 12 0. 263 . 0.243 12° 0.26% ., 0.243
FG CB 12 0.227 0.213 12 o0.227- &0.213
LC DN L 12 -0.044 - =0.017
1C D T ) ~ 12. -0.028 -0.029
LC CP { 12  =-0.050 -0.004
IC cC A 12 -0.013 ~0.027
Type of tie (TOT) ' ' A ‘ ,
1. 4 0.119 0479 12 0.009 . 0.080
z. 4 0. 140 0.219 . 12  -0.049 0.052
3. 4 0.387 0.370 § 12 0.038 _770.034 .
4. 4 0312 0.219 12 0.181 . 0.119
<. 4 ' 0.319. 0.242 12 0.113% 0,028
6. 4 0. 195 0.116 A, 0.055 0.064
[ ] * ) . A
?"r
.
- [
- ’ -
. N ) - v «
*Indices *are defined in Chapter 7, Section 7.2.
. . LY \j‘D
. -. . : ' A \‘
\ - ) -
Yy e 3 ) l. . ‘
{ ' . -
. ~ : s

L'r



.

~v L e, . - ka2
. - > . ‘ ' . " /—/- »
conpétltors @re metered mucl more precisely {han #lth banks.

The imam dlate conc1051cn is that for 1nd1ces basedeaon each

-

type of td the level of measurement category with the

o

“htghest mean correlation is the approprlate one for the

final hypothe ~testing. .
L, . f‘& » )/\ .

J1.2.4 Further deletion cf redunfant indices 7~

ld ‘ S
THe numbeiiif indices.had at this point been reduced to

e -

'3€ == 6 types of i qf 6 types of tie =-- for each

~wt

‘were 3 trans ormation§ -— raw, zero gglue

cf which ther
e;cluded, and lo;!‘A redun aht index was row redefined as
that member of a pair of highly rykercorrelated indices

whose correlation with the profit; index was lower and/or

which was less desiraple on other grournds.

L4 ’ ]
t ~
Intercorrelations were computed among the untr;ZSfcrmed
values of all 36 indices, and are shown in Tab%e 7.7.
) -~
Correlations of the three transformaticns of the 36 indices

with' the profits index are shown in Tatle 7.8. A1l pairs of

— * =

indices thSe 1ntercorrelat10n was greater than

approxlmately 0. 75 were compared on thelr correlation with

-_proflts, and the index with _the ~'a~;qer value uas selected

“Punless there was a spec1al reason to select the other index.

~
~. -

, . -
\’indices based on TOT's 3 and 4 (3= direct horizontal ties

<

Ccmparlsons of hlghxy &%xercorrelated indices are shown in

Table 7.9.

-

, ‘ _
With a few exceptions, these Comparisons reveal very

st}ong and siample patterns. Fdr each type of index, the

. , <

165.
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Flus Ltarnk ties with firms 1n the market area; 4= ties of ’-7,0
tyre 3 plus indirect horizental ties plus bank ties with
firms outside the market area) are highly correlated with
the correspondirg indices based on T0T's 5 and o (o= ties'of
type 3 plus P2 bank-mediated ties betweern firms in the
market area; 6= ties of type 4 plus P2 bank-mediated ties
between firms both Within and outside the market areah, and
have slaightly higher correlations with the prcfit margins
variable: €.9., BFGDNO1* vg,. BFGDN13;_ EFGCDO1 vs. BFG?DL?
etc. (In Table 7.9 some of the members of these rairs and
thelr ccrrelation with the other member -- e.g., BFGCDOS,
0.757 -- are stown in parertheses because they in turn were
alsc judged .to be redundant. BFGCDOS5, for example, is also
tighly ccrrelated with BFGDNQO5, and has a lower correlation
with corrected price-ccst margins ("CRCMT") --0.280 vs.

0.3u45) . Apparently, then, the inclusion of bank-mediated P2

ties irn the graphs sliightly reduces the power of the graph

tc explain variation in profits. The cnly exceptions are
ELCQF15 and BLCCD13, with radicélly'highef correlatiors with
corrected price-cost margirs ("CPCMT") than‘their partners,
ELCCCO1 and BLCCDO1; these were treated as arcmalies and
ignored. All of the ties bgsaicn’graphs including p2
Fank-mediated ties were there{ore excluded from further

consideration.

The second obvious bPattern is the high correlation \I

tetveen pairs of indices based on the same type of tie, and
\J
©

J ' . / °

*See Table 71 ‘for definitions of indices of intgplocking. IW ;lkf ’

4
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the consistency in which one type of index had higher
ccrrelations with profits tha; the other. For example, each
cf the four full graph density indices (BFGDNO1, BFGDNOS,
RFGDNO7, RFGDN11) based on the four remaining types of tie
(TOT's‘B, 4, 1, 2 respectively) is highly correlafed vith
the ccrrespo;ding'cne cf the four centralizaticn of degree
indices (BFGCDO1, BFGCDOS, RFGCDO7, RFGCD11), and in three
cf four cases the density index is more highly correlated
with the profits variable. Similarly fcr the four subgraph
ccmpactness vs. density indices. In the last group, the
éorre;ations between corresponding indices are agq}n higy,
but for two types of tie (TOT's 3 and 4), centralization of
closeness 1ndlces have higker correlations with Frofits, and.
for the other two TOT's, centralization of degree indices

bhave higher correiations with profits.

Given such strong pattefns with sc few exceptions; I
had some confidence in %Fing this |
interccrrelatioﬁ-correlation procedure to select a subset of
indices for furtherlanalysis. The 12 indices in the

-9 ‘

left-hand colunmrn of Table 7.9 were therefore selected.

i

Cf the 8 of these indices based on the largest
connected subgraphs, and having very ‘weak correlations with
the profits index, 5 have negative correlations witg the
size of the subgraph (see Table 7.10). Por these indices one
would expect that the weakness of the correlation with

Frofits is partyd€ily due to the suppressor effect of /,.

BE
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Table 7.9

173,

Selection of irnterlock irdices from highly 1intercorrelated

pairs by comparing their correlations with

corrected price-cost margins*

Selected k
index (CPCHMT)
BFGDNO 0.369
(BFGCDO1
EFGDNOS 0.345
(BFGCDOS
FEFGDNO7 0.206
EFGDN11 0.224
BLCCPO1 -0.173
(BLCDNO1)
BLCCPOS 0.174
(BLCDNOS
ELCCPO7 0.061
ELCCR11 0. 040
ELTCCO1 —0.997
» -
(BLCCDO1
ELcéco5 | 0.00u
, u
(BLCCDOS
ﬁLCCDO? 0-014
BLCCD11 -gl. 050

hejected
. index (C

BFGDN 13
BFGCDO1
BFGCD13
BFGCD13

BFGDN 17
BFGCDO5
BFGCD17
BFGCD17

RKEGCDO7
EFGCD 11

BLCCP13
BLCDNO1
BLCDN 13
BLCDN13

LCCE17

CDNOQ5
BRCDN17
BIXNCDN 17

RLCDN 07
RLCDN 11

BICCC 13
BLCCDO1
BLCCD13 .
BLCCD 13

BLCCC17
BLCCDO5S
BLCCD17
BLCCD17

RLCCCO7

RLCCC 11

K
ECMT)

0.2€7
0.406
0-.370

0.223
0.280
0.187

0.1£&1
0.200
-0.183

-0.178
-0.227

-0.050

0.210
-0.00>

0.2
-0.089
0.227

0.034
§-014
-0.033

-0.014

-0.129 .

_*Indices)gre defined, in Table 7.1..

Inter-
correl'n,

0.974
0.857
0.898
0.829)

0.930
0.749
0.765
0.757)

0.952<

0.832
0.923

0.993
0.936

0.922)

# 0.020
0.919
. 0.780
10.683)

/6,996
0.990
0.612
0.977

0.634
0.590)

\

0.713
0..901
0.586
0.721)

0.971

0.970

4

Q-

o
f. y 4 ‘
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subgraph size (see Figure 7.4 above).

The other 3 indices based on subgraphs are
characterized by large numbers of market areas with no ties
at all!’%uo of these indices have only.12 market areds
ccntaining ties; the other has 22 (Table 7.10). When the
null market areas are excluded from computation of the
correfﬁtioné with profits, the correlations are dramatically
higher for the former two indices (0.348 vs. 0.061, 0.523 vs
0.014) and somewhat higher for the third (0.148 vs. ~--

0.050). This effect is also apparent fcr the two full graph

" indices based or the same twc TOT's: the correlation with

pccfits for RFGDNO?s with only 12 non-nu%l market areas,
r;ses from 0.206'to O.q39 when'the null market areas aré
€xcluded, and the correlation for KEFGDN11 rises fronm 0.224
to 0.331. Thus, unless further specification chamrges ‘this
relaticnship, it appears that indices based on'these two
tyre® of tie (the "(Q07" indices are based on TOT 1: dlrgct.
ties between firms cpe g in the market area; the "11n
indices are based on tjes between enterprises formed by
firms uith;n and outsi the market area -- gogh TOT's’
exclude bank tiés) are poor predictors of profits over all
market areas, but amuch ietter predictcrs of prcfits in the

market eas where they .exist. This pcint is perhaps worth
izj

underlj lng: ip market areas where thé%l ties exist (12 for

dlrectly horlzontal tlﬁf '22 for 1nd1fectly horizontal

tles), the d gge‘ of hor:_z_enta Lte&gcklng Letween
competing egterpr1§g§ ggg ars gé be strongly associated with




Characteristics of

EFGDNO1

BFGDNOS

EFGDNO7

EFGDN11

ELCCPO1
BLCCP 05
RLCCPO7
ELCCP 11

ELCCCO1

ELCCCOS5

ELCCDO7

FLCCD11

-

Notes:

Q

ICNN:
F(x) :

Table 7.10

.

———___EA(CPCHMT) N
| ' | non-
Raw Log Null null
mktareas cases
excluded
N
0. 369 0.383 0.309 30
0. 345 0.372 0.3 30
0. 206 0. 364 . 629 12
0. 224 0.518 0.351 2z
-0. 173 -0.179 -0.173 30
0.174 U.178 0.174 3Q
0.0061 0.306 0. 349 12
0.040 0.120 0.121 22
\_37;0.097 -0.162 -0.180 30
0.0064 0.00bb 0.0o0u4 30
0.014 0.5 0.523 12
-0.050 0.140 & 0. 145 22
#

/

Indices are defined in Table 7.9%.
number of nodes in the largest comporegt.
Pearson coefficient of correlation with x.

|

12 selected 1rdices of interlocking

R »
(LCNN)

0.693
O.704
0.382

0.464

4
-0.704

-0.709
0.133
-0.289
-0.132
-0.043
0.>05

0.18Y

(75.
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parket area profit levels. In crder to test this conclusion
further, the path analyses reported in Chapter 8 were
Ferformed orn these subsets of market areas (N=12 and N=22)

in"addition to the full 30 market areas.

For all twelve indices, the log transformations were

€ither Jless highly cor{elated with profits than the raw

~

indices (on 12, 22, and 30 market areas) or were oniy ve

marginally better correlated (see Table 7.10). Therefore, 1in
the intgrests of parsimony, the log transformaticns uer%

€xcluded from turther arLalysis.

Thus the set of indices used in the path analyses
includes 12 raw indices cocmputed or all 30 market areas, and
also cr the 12 nmarket areas where directly horizcntal ties #
€xist, and on the 22 market areas where indirectly or
directly hcrizontal ties exist. The raw indices consist of
three types of indices on €ach of four types of ties: full o
graph density, largest subgraph compactneSs, and largest
subgraph centralization, orn TOT's 1-4: (1) directly
hcrlzgntal ties, (2) directly and indirectly horizontal
ties, (3) type ) ties plus bank ties with ﬁarket members,

~ .
(4) type 1 and : ties plui(bank ties with market members and

.

nNCn-members.
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o

1.3 Symmary

)

: v
In this<xchapter, indices of irterlocking were derived,

computed, compared and selected. Four types of index --

~
-

density, ccmpactness, centralization. of degree, and

centraiization of closeness -- vere discussed, and formulae
derived for application to the corporate networks“ﬁgggbyed
in Chafpter 6. Procedures were described for identifyirng the

largest connected ccmporent of ‘a graph, since two of the

indices were defined cnly on conrected graphs.

'S

This resulted irp 432 indices of interlocking -- the
criginai index and 2 transformations on each of 6 types of
indices on each of 24 types of tie. Reduction of these to a
manageable number for the pateh analytic tests ct the main
hypotheses was accomplished mainly by’ comparing pairs of
alternate indices with respect to the 512e of their
ccrrelation with corrected price-ccst wargirs, and ;electing

the member of the pair with the higher correlaticn.

In order to be confident of the.validity cf the
zero-crder correlations with profits, skewness statistics
for the diétributlons of the interlock indices were
€xamined, and the residuals frem 51mple"re;[essions of
prcfits on each index of interlocking were checked for.
&mmmality using the Shapiro-~wilk W stasiftic,bénd for

Fatterns indacating ncnlinearity by. the Ahscombe-Tukey h

statistic and a modified form of their k statistic.

o
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Most indices based on the largest comnnected cafponent
had very veak positive, or negative, ccrrelaticns witk
Frofits. This was attributed to the effect of the size of‘

the ccmponent as a suppresscr variable, and a rath model was

troposed embodying this hypothesis. Zero-order correlations

with subgraph size were corsistent with this mcdel for most

ésubgraph'indices.- ) .-

- . ..,
. . .
After using this method to reduce the numkter of indices

tc 36 (plus 72 transforms), additioral pairs of alterrate
indices were identified and reduced by interccrrelating all

indices and selecting frcm those pairs with N gh

in;erécrrelatlons the index having a higber/&orrelation w2th
préfits. This ad hoc meth6éd revealed strong patterns of
interccrrelation among' indices and of correlations with

" profits.

/ Twelve indices constituted the final group selected .for,

“use in the path analyses in Chapter 8. These twelve indigesi

- .
&

‘repfesent ;ll.four types of index on fecur tybes of tie -~

some based on real-valued ties, some orn binary-valued; scne

¢

kased on director;directcn, some/ﬁaéed on dlrectér—oificer
and officer-officer ties. The only category of intérlo;ﬁ
irndices that was entirely eliminated in this chafter-is
bank-mediated P2 ties: these were found to be highly
intercorrelated with, but inferior in predictive poweg to,
direct ties with banks. Six of the twelve indices -; based

GTP‘he sparse graphs excluding bank ties -- vere found to
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~were -added to Phe selected grdup. None of the
/ v

-

null grapks (ncr
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of this tyﬁé of tie) were excluded’

consideration. Therefore, indices based on reduced N '

/

-

1cg-transf5rmed';ndlges was found to- be substantjally

superior to thy correspecnding raw it dices, so no log

. ' ¢
f&ansfoqmatlons-werg-selected.

N

i

’
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CHAPTER 8

Apaiysis and Results

/

o
4

P

Ih this chaptgr I describe the path analyses used to
tést the hypotheses developed in Chapters 3 gnd 7, ana the
results of these path aralyses. The chapter‘has threéf*
sectiorns: a recapitulaticn of the'hypotheses and the
variables used to test them: tests of the hypotheses
ccncerrning concentraticn, interlocking and profits, ard
ccmnparisons of va?icus kinds of interlccking with respect to
their relationships with concertratiocn and profits; and a
subnmary. Thecretical, substantive.and methodolcgical
conclusions of this study, and its implications for policy

formulation and for further Lesearch, are discussed irn

Chapter 9.

£-1 Recapitulation ¢f hypotheses

The general hypothesis of this study is that director
interlocks are ogne method by which enterprises Co-opt ocne

ancther, or co-ordinate their actions, in oligcpolistic
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markets. Operaticnally, the degree of interlocking is-
hypothesized to explain part of the aésociation’between

-

ccncentration and profits. The hypcthesized relationships

develcred in Chapter 3 are modelled in the path diagranm,

€quaticns and hypotheses of Figure 8.1.

In Chapter 7 I.developed the hypothesis that
intericcking ik a centrail clique of enterprises -- presumed
tc domirate the market area -- S related to profiés over
and above the effect of interio ing in general, and 'that

?N\Fhetho forms cf interlocking are mutual suppressors: i.e.,
I as overall interlocking increases, pecfits ircrease; but:
simultaneously, the size of the central clique increases,
interlccking (arnd therefore Cco-ordination in the central
clique) decrease, and therefore pfofits decrease. This

hypothesized process is shown in the path diagram, equations

and hyrotheses in Figure 8. 2.

[les]
([ N)
=3
I®
()]
H
0

of hypotheses

Hypotheses were tested using multiple regressions on
standardized (mean=0, S.d.=1) variables. For the tests on
sSubsets of market areas (N=12, N=22), the variables were
Le-standardized over the reduced N. Path coéfficieqts
(standardized betas) for tests of hypotheses H1 to HS are
shewn in Table 8.1. A1l variables referred to in Table 8.1
and other tables in this chapter are defihed in Table 8.:Z.

Unstandardized regréé§}on coefficients were also calculated
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and are shcwn in Appendix B, Table 1.

Very few,o0f the ccefficﬁgnms discusseé 1in this chapter
are statisticifly-significaq&xat even the 0.10 level.
Hcwever, this was taken as geing due tc the combination of
fairly weak associations and low N's, rather than to the
nonexistence of relationships. Grounds for this conclusion
inciude the consistency of some relaticnships over tests
uSing different indices, and the consistency of (weak)
associations between profits ard ccncentration with the
associations reported elsewhere. Hcwever, the lack of
statisticai significance -- and the concomitant small
associations and differences -- make the need for

independent confirmatior of the findings reported here more

fressing.

311 hypotheses involving coLcentration were tested
twice -- once for each index of concentration. In all tests,
the results for the twc ccncentrafion indices were siuilar
(as ié tc be expected from two indices_wlth an
intercorrelation éf 0.95), but in a few cases differed
icnsiderably in magnifude. In the aiscussion of results in
this chapter, I refer gemnerally te.'"concentration'", mearing

bcth irdices, and refer to a specific index ¢f concertration

when- necessary.

The simple betas ir Table 8.1 (betal to beta3, testing
Lypotheses H1-H3) are of ccurse identical to the zero-order

correlation coefficients discussed in Chapters 4 and 7. Only

the ccrncentration indices and the four full éraph dersity
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Table 8.1

Path coefficients frenm multiple and simple regressions of
corrected price-cost margirs orn concentration and interlccking,
and from simple regressions of interlecking on concentration

(1) ¥ = 30
: 2 Simple R
Eg'n HVS RVSyY DI R Eq'n HVS EVS4Y
betal beta? o
8.1 0.25 0.06
8.1 0.23 0.05
betad4 tLetauy hetaz,/ . peta3 betal3
betas
EFGDN¥T ™~ 8.2 : 0.20 0.04 8.3 0.28 0.3uyn
- 8.4 0.20 0.14 0.08 -
8.4 ' 0.18 0.14 0.07
EFGDNZ 8.2 0.22 0.05 8.3 0.36' (.35n
8.4 0.19 0.15 0.08
8.4 0.17 0. 16 0.07 (¢.08
BFGDN 3 8.2 0.37' 0.13 8.3 0.63% Q.61%
8.4 0.03 0.35 0.13
8.4 ¢.0 0.30 0.13 .
EFGDNu4 8.2 0.34" 0,12 8.3 0.38¢" 0.4Q?
8.4 0,13 0.29 0.13
8.4 0.11 0.30 (.12
ELCCP1 8.2 ’ 0.06 0.0 8.3 0.05 0.12
8.4 "0.25 - 0.04 (0.06
8.4 0.z23 0.03 0.0>
FLCCD1 8.2 0.01 0.0 8.3 0.27 0.23
8.4 0.26 -0.06 0.06
8.4 0.24 -0.04 (.05
RLCCP 2 8.2 : 0.04 0.0 8.3 -0.14 -0.09
8.4 0.26 0.07 (.07
8.4 0.z3 0.0 Q.05 ‘ )
FICCDZ 8.2 -0.05 Q.0 8.3 0.05. (.09
: 8.4 0.25 -0.06 0.06 )
8.4 0.24 =0.07 0.06 .
EI1ICCP3 8.2 -0.17 0.03 8.3 -0.29 =-0.33n
8.4 0.22 -0.11 0.07
8.4 0.19 -0.11 0.06
ELCCC3 8.2 -0.05 0.01 8.3 =-0.24 -0.15
8.4 0.24 -0.04 Q.06 -
8.4 0.2z -0.00 0.05
ELCCPy 8.2 0.17 (0.03 8.3 -0.10 -0.14
8.4 0.27 . 0.20 0.10
8.4 0.:26 0.21 Q.11
ELCCCu 8.2 0.0 0.0 8.3 =-0.17 =-0.23
8.4 0.27 A 0.11 0.07
8.4 0.26 0.1z 0.07
Notes: see Figure 8.1 for path models and €quations,

and Table 8.2 for definitions of variables.
*significant at’< 0.01.
‘significant at < 0.05.
"significant at < 0.10. (cont'd)
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EFGDN 3
EFGDNu
KICCP1
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EICCP3

EICCC3

EICCPU4

ELCCCuy
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see Figure 8.1 fer path models and’eguations,
and Table 8.2 fcr definitions cf variables.
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Table 8.1 (ccnt'd)

HVS
betat
0.54n

betay

0.59¢

0.58"

O0.5un

0.5urn

*significant at < 0.01.
*significant at < 0.05.
"significant at < 0.10.

(2)

RVSY

betail

0.¢€6!

betay

0.69°

0.65¢

0.06?

0.81¢

0.63"

0.67°

= 12

DI

betaz/

betab
0.63
0.46
0.40
0.44
0.25
0.20
0.31
-0.14
-0.36
0.58
0.40
0.27
0.35
O.41
0.31
0.09
-0.10
-0.10
0.13
0.11
0.06
0.09
0.09
0.04
-0.27
-0.02
0.24
0. 32
0.2
0.07
-0.07
0.01
0.07
=0.c.0
-0.06
0.12

0.23n
0.43

0.39!
0.0
0.56!
0.19

0.3>5

0.47n
0.10

0.30
0.u491
C.3y0
O.u‘lll
O.4pn
0.1«
0.40"
0.o4!
0.01

0.30

O.u4yn
0.02
0.31

0.44n
0.01

0.30
0.4y
C.07
0.29
O.u7n
0.10
0. 34
Q.uym
0.0

0.29

0.4y
0.07

0.30
O.4>"

(96, -

Simple R

q'n HVS RVSY

beta3 beta3
8.3 0.37 0.47
8.3 0.43 0.41
8.3 0.71% (Q.73%
8.3 0.50" 0.63
8.3 -0.11 0.05
8.3 0.3u 0.28
8.3 0.04 0.11
8.3 0.0 0.00
8.3 =0.47 -0.03"
8.3 0.2z 0.39
873 -0.15 -0.21
.3 -0.3Yy -0.o3"

(cont.'d)
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' Table 8.1 (comnt'd)
(3) v = 22
2 Simple R
Eg'n HVS RVSY DI K Eg'n HVS RVSYU
betal betail ,
8.1 0.25 0.0¢6
8.1 0.26 0.07 N
betad4 Dbetali beta2/ beta3 beta3
betab :
FEFGDN 8.2 0.32 .10 8.3 0Q.u40" 0.u48"
8.4 0.14 0.26 Q.12
8.4 : 0.14  0.25 0,12
BEGDN& 8.2 0.35 0.12. 8.3 (.43 O.40n
8.4 0.12 0.30 0.13 -
8.4 0.15 0.29 0.4
EFGDN3 =~ 8.2 0.28 0.07 8.3 0.72% (Q.73=%
8.4 0.1Q 0.20 0.08
, 8.4 0.13 0.18 (0.08 :
~ EFGDNA. 8.2 0.29 0.08 8.3 0.44' Q.47
N 8.4 0.15 0.22 0.10
- 8.4 0.16 0.21 0.10
FLCCP1. 8.2 0.19 0.04 8.3 0.19 0.29
S 8.4 0.22 0.15 0.08
B4 0.22 0.13 (.08
RLCCD1 - 8.2 0.04 0.0 8.3 0.30 0.25
8.4 0.26 -0.03 0.06
, 8.4 0.27 -0.02 0.07
RLCCP2 8.2 0.12 0.01 8.3 -0.24 -0.20
8.4 0.29 0.19 0.0¢9
8.4 0.30 0.18 (.10
RLCCD?2 8.2 -0.01 0.0 8.3 0.03 0.06
8.4 0.25 -0.02 0.06
8.4 0.20 =-0.03 0.07
BLCCP3 8.2 ) B.3 -0.40" -0.u46"
8.4 0.26 '
8.4 0.29
ELCCC3 8.2 8.3 -0.31 -0.21
8.4 0.22
8.4 0.24 )
ELCCPUY 8.2 .8.3 -0.12 -0.14
8.4 0.29
8.4 Q. 31 ‘
ELCCCu4 8.2 8.3 -0.2>5 -0.32
* 8.4 0.27
8.4 0.31

- - - -

Notes: see Figure 8.1 for path models ard equations,
and Table 8.2 for defiritions of variables.
*significant at < 0.01. -

'significant at < 0.05.
"significant at < 0.10.



indices have Ccorrelaticns greater than 0.2 with profits. 129.
These 6 1ndﬂces alsoc have haigh concentratlon-1nterlocking
correlatlons- of the subgra ph 1nd1ces,'only Centralization

cf degree on TOT1 (KLCCD1) corforms to H3 and- the others

have weak or Legative Correiations with concentration.

The partiel betas (betauy, beta5) are consistent with
the general ﬁypothesie of this Study in the case of full
9raph density cf interlccking on TOT's 3 and 4 over.,ail 30
market "areas (Table 8.1, pénel 1), on T0T's 3 and 4 over the
22 market areas with‘nog—nuli graphs fcr TOT's 1 ang 2
(Table 8.1,»panel 3), and are consistent with‘ﬁu but not g5
for TQT'S 1 and 4 on 12 market areas (Fanel 2) and TOT's 1

and 2 on 22 market areas. Implications of these betas are

discussed in‘detail belcw.

‘822.1 Directly ho

E
B
:
-
;
r—‘
;
;
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The 12 market dreas where directly'horizontal
interlccks exist (listed ain Table 8.3) are elso
Characterized Ly strong associations -between conceneration
and profits (0-.54 and 0.66 for Herfirdahl and top-4 ratio
'respectively) and strong associations tetweenp concentration
and interlocking (fangirng frem 0.37 to O.73). The size of
these various coeféicients is not rerely due tc the

Statistical fact that, ceteris paribus, all associations

—_———=

I

tend to beconme larger as N becomes spaller. Many of the
ccefficients Computed or the 12 harket areas are significant

at the 0.10 and even the 0.05 leve]; Whereas none of the



Table 8.2

Definitiors of variables used 1n tests of hypotheses

Index

EFGDN1
RFGDN 2
EFGDN3
EFGDNY
ELCCPA1
KLCCD1
kLCCP 2
ELCCDZ
ELCCP 3
ELCCC3
EICCP4

ELCCCY4

Herfindahl index of inequality of value cf shipments

top-4 concentraticn ratio for value of shipments

corrected price-cost margin for all market area members

number of nodes in the largest connected component

4 indices measuring full graph density on 4 TOT's

8 indices measuring aspects of the deg%gé of

interiocking in the largest connected ccmponent

Indices of d

Connectedness

fulil graph

egree ot

Level of

meagsure-
ment
real

binary

(1)
binary
"

1"

interiocking

Type of
index

density

compactness
cent. degree
compactness
cent. degree
compactness
cent.closeness
compactness

cent.closeness

TOT Affils

1 DD
2 D0O/0O
3 DD
4  DO/0O
1 DD
1 DD
2 D000
2  DP0/00
3 DD
3 DD
4 DO /00

4  DO/0O

199.



-Page 190

associations with profits, and few of the .
ccncentration-interlocking associations were significant
€ven at the 0.10 level when cohputed'on 30 market are;s- The
twe cruclal-associaticns -- those between profits and
cencentration and interloecking are extremely high (0.66 for
top-u concentration, 0.63 for density cf d¢rectly horlzontal
1nterlock1ng), and bcth are significant at the/ﬂ 05 leve¢._-
Concentration ard interlccking together account for 56% of

the variance in profit margins in these 1¢ market areas.

These 1z market areas have little uniquely in cdmmon
/r\\}tﬁidé§ the existence of directly anticompetitive
interlocks. They.vary widély ipn concentration (top 4 ratios
vary from 0.11 to 0.80 -- see Table 8.3) and profit levels
{mean corrected price-cost @argin is 0.297, vs. 0.301 for N
= 30 and 0.297 for N = 22) and type of industrial activity.
‘Ihelr only common feature seems to be that it is in these
market areas that the success of oligofpolistic co-ordination
is mcst important tc Ercfit margin levels. Where
concerntration and interlocks are high, so are prcfit
margins; where concentration and interlocks are low, so are
prcfits. In the other 18 market areas, other factors tharn
concentration and interlccking must play a larger role in

determining profit levels.

in these 12 market areas, the hxgcthesis that
i

-

*
interlocking is one method of co-ordination used ip

cligopolistic industries is borne out. Inciusion of the
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(

) i : StruéturaL attrlbutes of 12 market areas wlth dlrectly

horlzontal 1nterlocks, in order eof proflt margins

-

Market area

~

L}

- 2b.akrcraft and patts

gme tal mines

.o

4 gold quartz'mings
34 industrial chémicals Y
28 appliances, radio, TV
22 métal fabrication
11 textileg
14 sawnills
. Y T
7 fiour, teed, bakeries
12 clcthing .
2 : o

o 20 primary iron and-steel-’

16 pulp apd paper s L
N . N , . } & L “;;
<
" . :4. . ~,

T

‘\:.“

.t:‘

RV3S4

e T A~

‘0. 804 -

0.628

0.687 ’
0. 39¢

.0.318

0.420

0. 106

0.733

~r

' 0.565

04189

0.757 .

0.345

RFGDN1  CPCMT

) .
0.079 = 0.378
.0.029 0.362
0.041¢  0.340

0.005  0.304
0.001 ~ 0301
.0.011 0.278

0.021  0.258

0.011 °  0.256

0.013 0.223
<y

f~9;gaz“\\\“o.337'

~

0.002 o;zzz////
0.003 . 0.2 “} |
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interlocking. Qn-the other hand, the simpl
- . . \

4<:?@as is that other kinds of interlocks --=
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index of directly horizontal interlocks in thg regress*on of

rrofits on concentratiorn reduces the. concentratlon beta fronm

0.66 tc 0. u?, In other words, almost ope;thlrd of the effect

cf concentration on profits is due to direitly'ﬁcrizontal,
’ ) s

‘association of -
inpterlocking and prcfits is reduced by about one-third (O 63
tc 0.40) when concentratlon is controlled (contrary to BYH)

== i e., about one-third 6ﬁ-£e apparent relatlonshlp

_»

 ketween interlocking and profits is spurious, caused by

their mutual dependence on concentratlcn. However, these
results certalnly Support the Clalm that where it-exists,

dlrect 1nterlock1ng betweern competlng firgs is strodgly

related to profit margins, and partly explalns the

relatloﬁsgip_isz6ncentrat1on and profit marglns.

An interesting subsidiary finding for these 12 market
fszdirectly
crizontal interldcks, and bank inti;iccks ~- are less
strongly assoc1ated with profits thax dtrectly horizontal
interlocks (Table 8.1). Although indices of these otaer
interlocks have.betas that are consistent with those
discussed above;, the results are weaker. Thus in these 12
market areas,\direct tles between competltors are the

primary form of 1nterlock1ng used for c lgOpOllSth

cc-ordlnatlon,s
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8.2.2 Indarectly horizcotal ties in 10 market areas

- . 4
L4 [

In addition to these 12 market areas, 10 market areas

had indirectly horizontal ties but no ﬁirectly horizontal

" ties. Results of tests cn these‘22 .market argas are shown in

- Tabie &.1, panel 3. Remarkably, although the den51ty of

o
.

dlrectry norlzontal tles in these 10 market areas is zero, -

the index based on these‘tres (BFGLN1) is“almost as hlghly

corrglated w1th proflts (RiG£§2) as 1s the 1ndex of combined
. ‘ /‘—/
dlrectly and 1nd1réctky horlzontal tles (H 0. 35) ard is more
highly correlated wlth?proilts than either index of

. & K
cecncentratian (R=0. 25"&5& 0:26 é%r Herflnaahl and.top-4

®

ccncentrathn respedklgblyyr The’@bv;dus.concku51on is that

‘the additlonal M0 m%rkdk aréﬁ% hewe very lom pLOfltS

““! .t %1 4 . V’ 3
correspordlng to thelr zé&o dlredtlymhcrlzqntal 1nterlocks~
- i [ T""‘i .\;*; 3
-- but thhS 1% ansold%elz nrtrne,;31nce thedmeaq proflt .

N s C
margin over the“?g ﬁ§5k§é'areas 15 yhec1sely egﬂa& to the o
e ' ‘Jb .o

<E}an cver the 2 (0 297);’amﬁ veryuglcse 1ndeed to the mean
-~ K

S

{

cver J@ mark?t areae (uhich 1s 0 301',,,fhe stadﬁard l o

dev1atrbn of correcte& przce cost marglﬁs over 30 market

@ .

areas is 0 3%Bh so the ﬁlfference'

A,.'..

ﬂqween 0.301 and O 297 is

~cnly 1/17\of a standard dev;atlon). Snnce there is

. \‘f . "“‘\
“ cons;derable varlation 1n3prof1is lﬁ these 10 additional

J .
gﬁgret areas (the standard dev1at10n of corrected prlce-cost'
w s F

W -
ey

marglns OVeg 24 markef areas 1s 0.066, vs. 0.0u9 over 12

—_——

’market areas),’ thCh tannot be explained by dlrectly

hctlzcntal tres (all null), 6ne must ccnclude that thlS
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variation is alsc nct associated with concentration.

Since the correlaticn of directly horizontal
interlpcking with profits is halved (0.63 tc 0.32) when
these 10 market-areas are added, but the cofrelation with
rrofits of directly~plus‘indirectly horizontal tieé 1s
reduced by omne oné—sixth-(o_uu tdﬁ0.35), the indarectly
hcrizcntal ties 1h'theseA]O‘market areas must fte strongly
associated with profit levels. AIﬁhough’no icdex of
indirectly horizontal interlocking alcne had been computed,
1 cgncluded that in these 10 market areas, ipdirectliy

bcrizental interlocking is the primary form of interlocking

used for oligopolistic co-ordiration.

- Unfortunately, a separate index of indirectly
hcrizental intérlocking was not computed, sirnce its
importancé was not appreciated at the €arly stage of the
research when these indices were defined. It wéuld have bLeen
useful as the predictor of profits in these 10 market areas.
Lacking this, both indices c¢f horizontal interlocking had
aprroximately the same predictive power over 22 market areas
(6=0.32 for directly horizontal, 0.35 for directly pius
indirectly horizontal). Over 22 market areas; either index
explained apprcximately half of the rela£ionship between
ccncerntration and profits (the Herfindahl R=0. 25 was reduced
to 0.12 and 0.10 by inclusion of density 6f directly
horizontal ties--RFGDN1--ard density of directly ard

indirectly horizontal ties--KFGDN2--respectively, in the
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€quaticn; the top-4 R (0.26) was reduced to 0.14 and 0.15
resrectively). Here, in cortrast to tests on 12 market
areas, little of the reléticnship between interlocking and!
Frofits was explained by concentration: simple R's of 0.32
and 0.35 were reduced tc 0.26, 0.25 ;nd 0.30, 0.29 by the
additicn of Herfindahl and top-4 concentration respectively
to the regressions. These results are much more consistert

¥ith hypothesis H5 than those on 12 market areas.

Again, the other irndices of interlocking includirg bank
interlccks (BFGDN3, BFGDNU) showeq similar but weaker
Lesults. Thus I concluded that in these additional 10 market .
areas, indirectly hcrizontal ties were a major mechanism of
cligopolistic cc-ordination explaining how concentration
affects profits; and that over the . 22 market areas as a
whole, directly and indirectly horizontal ties between
enterprises are indeed importarnt in oligopolistic
cc-ordination, since consideread alone they acccunt for 12%
cf the variation in prcfit margins, and considered with
.concentration thef explain almost 50% cf the relationship

tetween concentraticn and profits.

8.2-3 Bank interiock in 8 marke

o+
|
=
I
[[*]
it

The remaining 8 market areas were characterized by no
ties among competing enterprises but ties between
enterrrises and banks (all 30 market areas had this kind of

tie but it was unique only in these 8 parket areas).

1 -
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Although no Separate 1ndex of bank interlocks had been
ccmputed, the index of 1nterlock1ng based on combirned bark

ties with firms in the market area and directly horizontal

-ties (EFGDNB) had a s;mple correaatlon of 0.37 with profit

marglns~0i€; all 30 market areagijand the index based orn all
types of ties -- directly and ind;}ectly horizental, plus
bank ties with firps withir and outside the market area —~-
(BFGDN4) had a simple ‘R of 0.34. Thus the incliusion of the
remainiﬁg'ﬁ market areas caused these tvo simple
Ccrrelations to  lhcrease by 0.09 and 0.05 Cespectively,
while it caused the correlations of the Other twc interlock
indices to drop by 0.12 and 0.13 tc 0.z0 and 0.22
Lespectively. Thus the very p:Bk perfcrmance on 8§ market
areas of the 1ndi€25 of horizontal ties -- which have zero
values for these 8 market areas -- and the very good
performance of the indices based on combined bank and

hcrizental tles, make the latter indice; the, best predictors

cf prefit margins over all 30 market areas. - .

Here, the hypothesis that 1nteriocklng explalns the
effect of’ cencentratlcn on profits is very strongly
conflrmed kegressirng profit margins on concentration and
interiocking (BFGDN3) over SO market areas results ir the
reduction of the simple cor;:latlons of 0.25 and 0.23 for

two concentration indices to 0.03 and g.0 Fespectively, but

‘reduces the simple R for interlocking (0.37) by a Legligible

0-02 and 0.01 Lespectively. Thesé results are rrecisely

those predicted in Chapter 3. I conclude that a combination
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‘ %
of directly horizontal innterlockirg and interl g

ketween firms i1rn the market area and banks entirely explains
the relationship betweern concentration and profits over the
' ‘30 market areas.

. ., )

%

8-2-4 Subgraph-based ipdices of interlocking

The'é subgraph-based indices of interlocking have not
'rteen discussed thus far because all had approximately zero
CI negative simple and partialled Telationships with profits
cver 12, 22 and 30 market‘areas, with a few 2xceétions
(BLCCC3 for N=12, RLFCP? ard BLCCP{# for N=22, BLCCP4 for
N=30£ these indices aré defined in Table 8.2) that were
still coﬁsiderably inferior to the full graph density
indices discussed above.

Table 8.4 shows the resuIts of tests:of the general
hypothesis that the airect‘effects of interlocking in the
central clique are suppressed by the effects of full graph
density and the size cf the central cliqué (hypothes H6 to
H12 in Figure 8.2). For the sake of simplicity in |
presentaticn, only standardiéed coefficients’f:om
iegressions usirng the Herfi;aahl index are presented in
Table 8.4. Results cf regressions using the top-4 ’
céhcentration ratio, which are consistent with those for £he
Herfindahl, are shown in Appendix B, Table 2; and all
unstandardized cocefficients are given in Appendix B, Table

P
-~ e



Table 8.4

Path coefficients from multiple regressions cf corrected
Frice-cost margins on corncentration, full graph density of
interlocks, size of ceéntral cligque, and indices cf

. centrai clique interlccks

(1) ¥ = 390
Egn Dependent HVS FGDN LCNN LCDI 2
variable . K
bPara- 8.9 CPCHT betal3 betaily keta1s betaile
digm 8.8 LCDI- beta10 betall tetail12
8.7 LCNN betas betag
8.6 FGDN beta?
RICCP1 8.9 CPCMT 0.22 0.26 -0.15 -0.11 0.10
8.8 HRLCCP1 -0.10 0.71% -g_17 0.43=%
8.7 LCNN1 0.18 0.30 0.15
8.6 RFGDN1 0.28 0.08
RLCCD1 8.9 CPCHT 0.24 0.21 -0.10 -0.10 0.10
8.8 RLCCD1 0.10 0.25 0.37¢ 0.31
6.7 LCNN1 0.1¢ 0.30 0.15
8.6 RFGDN1 0.28 ' 0.08
FELCCP2 8.9 CpCHMT 0.23 0.19 -0.10 0.04 0.10
8.8 RLCCP?2 -0.10 0.18 -0.31 0.10
8.7 LCNN2 0.23 0.37¢ ‘ 0.25"
8.6 RFGDN2 0.3p¢" 0.13
FILCCD2 ,8.9 CPCMT 0.22 0.21 -0.11 -0.08 0.10
8.8 RLCCD2 - =0.03 0.1 0.12 0.03
8.7 LCNN2 0.23 0.371 0.25¢
8.6 ERFGDN2 0.36" 0.13¢
BLCCP3 8.9 CPCHMT 0.03 0.56" -0.38 -0.09 0.20
8.8 BLCCP3 0.14 -0.35 -0.o01" 0.52%
8.7 LCNN3 -0.04 0.71=% 0-47x%
8.6 BFGDN3 0.63% 0.40%
BLCCC3 8.9 CcpcMT 0.0 0.00" =-0.34 -0.06 0.20
8.8 BLCCC3 -0.26 0.07 -0.07 0.06
B.7 LCNN3 -0.04 0.71% O0.47%
8.6 BFGDN3 0.63=% 0.40=%
ELCCP4 8.3 CPCMT 0.16 0.27 0.0 0.17 0.16
8.8 BLCCP4 -0.01 0.1¢6 -0.76=% 0.58%
8.7 LCNNUY 0.19 0.05 ‘ 0.05
8.6 BFGDN4 0.36" . 0.150
ELCCC4 8.9 CpcuT 0.16 0.31 -0.00 0.10 0.16
8.8 BLCCCY 0.0 ~-0.08 -0.67x% O.uex*
8.7 LCNN4 0.19 0.05 0.05
8.6 BFGDNu4 0.38! 0.15¢

Notes: sece Figure 8.2 fcr path model and equations, and
Table 6.2 for definitions of variables.

*significance < 0.01

‘significance < 0.05

~ "significance < 0.10

(cont'qd)
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Table 8.4 (cont'd)

{(2) N = 12
Dependert  HVS FGDN LCNN. LCDI
variable -
CPCMT 0.42 0.34 0.10 0.33
KLCCP1 -0.06 0.47" -0.67¢
LCNN1 0.35  =0.04
RFGDN1 0.37 :
CPCHMT 0.43 0.50 -0.09 -0.13
RELCCD1 0.24  0.10 0.22
LCNN1 0.35 =0.04
EFGDN1 0.37
CPCMT 0.38 0.29 0.07 0.20
RLCCP2 0.36 =-0.11  -0.65"
LCNNZ 0.35 0.16
KFGDN2 0.43
CECHMT 0.45 0.27  =-0.05 = 0.09
ELCCD2 0.06 -0.03 -0.10
LCNN2 0.35 0.16
RFGDN2 0.43
CPCMT 0.56 0.05 =0.47  -0.29
BLCCP3 -0.26 0.04  =-0.58
LCNN3 0.03 0.58
BFGDN3 0.71%
CPCHMT 0.51 0.21 =-0.43 0.32
BLCCC3 0.44  =0.55 0.38
LCNN3 ©0.03 0.58
BFGDN3 0.71%
CPCHUT 0.24 0.51  =0.08  -0.24
BLCCPY -0.16 0.32  -0.69¢
LCNNU4 0.43 =0.33
BFGDN4 0.56"
CPCHMT 0.27 0.43 0.05 -0.06
BLCCCu -0.20 -0.09 -0.58"
LCNN4 0.43 -0.33

BFGDN4 0.56™,

- ——— o ——————

see Figure $.2 for path model and equaticns, arnd
Table 8.2 for definitions of variables.
*significance < 0.01 : s
*significance < 0.05
"significance < 0.10

(cont'd)'

0.5¢
0.63
0.11
0.14

0.53
0.17
0.11
Q.14

0.38
0.38
0.19
0.19

0.36
0.01
0.19
0.19

0.41
0.u8
0.36
0.51=%

0.45
0.20
0.36
0.51=%

0.4y
0.63"
0.4
0.31"

0.42
0.45
0.14
0.31n
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Takle &.4 (corttd)

(3) N = 22
Dependent HVS FGDN LCNN LCDI
variable
CPCHMT 0.17 0.30 -0.11 -0.02
ELCCP1 0.01 0.60% =-0Q.23
LCNN1 0.25 0.22
RFGDN1 O.u4Qn
CPCMT 0.18 = 0.31 -0.07 -0.10
RLCCD1 0.10 0.25 0.34
LCNN1 0.23 0.22
RFGDN1 0.40"
CPCHMT 0.12 0.32 0.14 0.31
RLCCPZ 0.03 -0.05 -0.571
LCNN2 0.35 0.1¢
KFGDN. 0.43¢
CPCMT 0.13 0.31 -0.03 -0.01
RLCCD2 0.05 -0.0Z -0.03
LCNNZ 0.35 0.19
KEFGDN2 0.43
CPCHMT 0.06 0.40 -0.22 0.05
BLCCP3 0.01 -0.20 -0.5p"
LCNN3 -0.07 - 0.75%
BFGDN3 0.72%
CpPCHMT 0.07 0.38 -0.26 -0.08
BLCCC3 -0.1¢ -0.11 -0.15
LCNN3 -0.07 0.7¢=
BFGDN3 0.72%
CPCMT 0.25 0.053 0.17 0.44
BLCCP4 -0.1¢0 O.u420 -0.00=
LCNNUu -0.29 © -0.11
BFGDN«4 O.44
CPCHMT 0.19 0.21 -0.00 0.07
BLCCCy -0.17 0.05 ~0.451
LCNN4 0.2¢ -0.11
BFGDN4 0.4y

Nctes:

see Figure 8.2 for

Table 8.2 for definitions of variables. -
-*significance < 0.01
'significance < 0.05
"significance < 0. 10

0.13
0.39¢
0.4
0.16"

0.14
0.28
0.14
O.10"

0.20

0.3yn
0.z2n
0.19

0.4
0.0
0.22"
0.19"

0.11

0.51=%
0.48%
0.53%

0.12
0.13
0.u8%
0.53=

0.20
0.54%
0.07
0.20

0.11
0.c6
0.07
0.20"

path mcdel and equations, and

*O0.



Cver the 12 market areas having directly hcrizontal dol.
L} .

intericcks, the introduction of full graph density of
interliccks and central clique size makes no substantial
difference in the betas for ary of the subgraph-based

indices. : : . : '

Cver the 22 market areas havirng direct or indirect
hérlZCLtal interlocks, Letas for RLCCPZz -- the compactness
of directly and indarectly horizontal ties in the central
clique -- and for BLCCP4 -- compactness of all types of tiesw
in the central clique -- are substantially increased.
Furthermore, the multiple k-square for éach of the
regressions 1involving 4 gredictors is 0.20, a substantial
improvement over the R-square of 0.13 for the best
z-predictor regression of profits on ccncentration and full

& .

gtaph density of directly and indirectly horizcntal ties.

The effect on prcfits cf compactnéssvof horizontal ties
in the central clique (RLCCP2) ovef 22 market areas appears
tc be suppressed by both corcerntration and central clique
slze. When corncentratiorn is corntrolled, the associatlon
between KLCCP2 and profits is ' incréased by approximately
50%, from‘O.IZ to 0.19 (Table- 8.1, panel 3). When central
clique size is also controlled, the beta again increases by
aprroximately 50% tc 0.31 (Tablie 8.4, rpanel 3). Thus
inclusicn c¢f ccmpactness of horizorntal ties in the subgraph
iﬁ the prediction equaticn fer profats, substantially
increases the predictive power of the model, since the
substantial independent effect of compactne§§ 1s now

included. A stepwise regression of profits, entering the 4



Fredictors intc the Legressicn one at a time inp order of
predic}ive power, showed that full graphg{ensity on TOT 2
" had the greatest power alore (E-square=0.12), subgraph
compactne;: then added 0.05 to the R-square, subgraph size

added an additional 0.02 and the Herfindahl added 0.01.

‘Ccmpactness of all ties ir the subgraph (BLCCP4) over
<2 market areas has ; different effect. Including this index
in the regressicn for profits reduces the beta for full
graph density of all types of ties on 22 market areas to
approximately zero (Table 8.4, panel 3), and dcubles the
k-square from 0.10 to 0.20. (ompactness of all ties ir the
subgragph Completely explains the effect of full graph
density on profits and ir addition is suppressed by poth

full graph density and central clique csize.

In view of the fact that regressicn of prcfits on 4
Eredictors including 2 interlock indices based ¢nly on
herizental ties has ap R—squafe (0.20) equal to that
including interlock indices based on all rour types of ties,
the fcrmer model was selected on grounds of parsi@ony. I
this model, inclusicn cf compactness of horiz@ntgl ties in
the subgraph causes no Cchange in the effects of
ccncentratior and full graph tie dernsity on prdfits,'but
adds a substartial independent relationship with profit

that increases the Predictive power of the model.

Over all 30 market areas, the index of interlocking
that ccnformed most with the hypotheses of this study was

fcund tc be the density of directly horizontal ties plus'

Lo d.
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bank ties with firms in the market areaﬁ(BFGDN3). None of
the subgraph-based indiceg for this or any oiher type of tie
showed any particular imprcvement when fuil graph density
and central clique size were controlled (Table 8.4, pan;l
1). However, controlling for central cligué‘Size haé a
dramatic effect on the beta for full graph density, which
increased from 0-.35 (Table 8.1, panel 1) to 0.56, agd"on the
.Eultiple R-square, which ircreased fron 0.13 for 2 '
“predictors to 0.20 for 4. Here, central clique size and'éuli
graph density are mutual sufppressors. Fu%l graph d;nsity has
\a very strong positive effect on central clique size
(beta=0.71) -- central cligue Size is increase@ by increased
density cf ties) and central cligque size has a'negative
cffect (beta=-.36) on profits -- co-ordination becomes more
difficult as the central clique gfows. Thus holding central

clique size constant causes a dramatic\increase in the

relaticnship between full graph densiﬁ( and prcfits. This

ccnclusdon has limited impcrtarce fof this study, since the

6;3antion between full graph density and central clique
size for TOT 3 is %c strong: "holding central clique size
constant" is a rather artificial procedure, since in reaiity

it varies so regularly with full graph demsity.

On the other hand, the increase in the multipie
' E~square from 0.13 to 0.20 when subgraph size and
compactness of inte;ldcking are 1i1ncluded in the regression
indicates that they have substantial independent predicgive

power on profits. This conclusion was confirmed by

AN
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rerforming a étepwise regression of prcfits on the 4
Eredictors, adding one Eredictor at a time, in crder of
their predictive power. Fulj graph density on TOT 3 alone
Froduced an R-squace of 0.13. Addition of central clique
size fcr TOT 3 rai sed this to 0.196. ‘Addition cf subgraph
compactness for TOT 3 and of the Herfindahl raised the
E-square to 0.1995 ang 0.2000 Lespectively. Thﬁs the only

important direct predictoers are full graph density and

central clique size.
S§>\ The conclusion of this €Xxamination of Subgraph-based

—_—

indices of 1nterlock1ng and of largest component size is

" that they appear to have considerable importance in
explaining the relationship betweer interlocking and. profit
margins, but no erfect on the proporticn of the relationshirp
between concentratlon and profit margins that is explained
by interlocking. om 22 market areas, inclusion inp the
rultirle regression (cf profit margins) of compactness of
ICT 2 ties 1n the largest ccmponent increased the muiticgle
E-square by 0.05, and inclusior of Central clique size
1ncreased the multlple R-square by an addltlonal 0.02. -
Nel“ clusion changed the origirnail result that full
graph tie density alore explained approximately 50% of thne
relaticnship between concentration and profits. Slm14arly,
cn 30 market areas, 1n01051cn of central clique size for TOT
¥ increased the R-square for the regression of profits fronm

0-13 to 0.20, and the direct effect of fuil graph dersity on )

I0T 3 from 0.35 to Q.5o. However, the fact that full i{sgf\\\
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density alone explalned practlcally the entire relatlonshlp ;

hetween concentration and proflts wvas not affected i

- - -

There isfsomexpossibility that these two cases of the

a’

importance of central clique size and interlocking may be”

<

peculiatities of this particular data~éet _Tather than s
indicators of general patterns. I anm skeptlcal of these two &
flndlngs because they are 1solated occurrences among a very
//iarge number of non- results for subgraph size 4nd” T
interlocking and because I have been upable to devise a
ratlonale for them. This is not the case for the flndlngs on

full .graph den51ty of interlocking, whlch are guite

cons;g\ent cver many tests, and have clear explanations.

14

The path analyses discussed above have demonstrated
that interlocking dces indeed explain a con51derable amount \\

of the effect of concentration on proflt margins. However, a

o

distinction must be made between two kinds gf_interlocking

and their effects.

- .

In the 22 market areas where directly(gnd indirectly

horizcntal ties exist betwveer enterprlses, these klnds éf

L

ties explain one- thlnd to one-half of the relatlonshlp

between concentratlon and prof t margins. For these 22 o
$ - L
market areas, the general hypq? esis-of this study is el

d’

deflnltel”. cons:.s.zt wlth the/data.

- .
Ty \ - .
o - »
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Over all 30 market areas, directly and indirectly
horizontal interlocks alone account for only about

cne-quarter of the relationship between éoncentration and

n

Erofits. However, when“airectly horizontal interlocks are.
’ L8

combined withubénk ties with firms in the market area, the
relationship between concentration and'profit margins is
entirely ggggg;gég. But bank ties are not horizontally
co-optive ties, they are Co-optive ties with sources cf
.noney and (presumably) information. They are more like

"vertical ties -- i.e., ties with one's suppliers O;J‘w%
ey )
B TR N
: . . feoo T +
consumers, where the commodity being supplied here is money,

» .

and probably information. v j ufﬁﬁ

Thus bark tiés represent an entirely different fofm of
cc-optétion --.namel& co-optation of sources‘ofrcredlt and W,
igformation --from horizontal ties. The co-ordination that
Fresumably results from these bank ties, and which explains
the relatienship betweer ccncentration and profits in these
Cases, is co;ordinatibn of separate pairs of actors, one a
supplien,@one a consumer ofncredit. Presumabiy this
co-ordinatioglthrough interiocking can only'be effective in

)

ccncentrated markets; where there are many ccnsumers of
credit, banks cannct maintain interlocks with them all. The
implications of this kind of co-ordination, which are

discussed in the next chapter, are somewhat different from

the inoplications of horizontal co-ordination.
i
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R
On the other hand, bank interlocks are closely

.. associated with bank-nmediated P2 ties between competirg
enterrrises -- the correlation between density of bank ties
}and of bank-mediated P2 horizontal ties over 30 markeﬁ areas
is 0.87. Thus the apparent effect of bank ties cculd well be .,
“due to their functioning as intermediaries“b?tween competing
enterrrises -- as facilitators of indirect cbifptation;
Given the extremely high intercorrelation of direct bank

ties and bank-mediated P2 ties, I know of no statistical

method to separate the two effects.
“ %]

. Furthermore, it shquld be noted that indices of
interlocking on the four types of ties considered in this
cktapter are rather highly irntercorrelated (éee Table 8.5),
and the conclusions that have geﬁn drawn in this chapter for
cne or arother type of interlocking ﬁéve been true for the
cther types of interlocks to a ébmewhat lesser extent. In
cther words, each market area fends to have‘a Eharacteristic
ievel ct co—ordﬂhation, related to its level of
concentration, and affecting its profit level, and this
levél of co-ordinaticn is represented to a greater or leésér

degree by directly and/or indirectly hcrizontal ties and by

bank ties, and by bark-mediated P2 ties.

®



Table 8.5

Intercorrelations over fcur types of tie of indices cf

density of interlccking on the full graph

RFGDN2

(1) N = 30
EFGDN 1 0. 54x=
EFGDN 2

EFGDN 3

(2) N = 12

EFGDN 1

-~

KFGDN 2

0. 51"

EFGDN 3

(3) N = 22
KFGDN 1
RFGDN 2

EFGDN 3

Notes:
*significance < 0.01
'significance < 0.05
"significance < 0. 10

BFGDN3

0.64=

0.42°

0.70"

0.41

0.72%

0.45""

BFGDNu4

0.69%

0.64%

0.67%

0.91=

0.73=%

0.79%

0.74x%

0.€7%

0.67x%

see Tavle 8.2 for defirnitions of variables.

.
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CHAPTER 9

Conclusions

.«\ The conclusions and implicatiors c¢f this study falil
into- fcur broad categcries: substantive conélusions,
theoretical implicaticns, public policy implications and

methodclogical conclusicns arnd implications.

S.1 Substarntive conclusions.

v

The main substantive question addressed by this study
is: Dc directorship interlocks among ccampeting enterprises
in Camnada affect profit levels in markets? The answer to
this is a qualified yes. Data from 1972 on 35 groupings cf
markets, termed market areas, covering nearly éll logging,
mining and manufacturing industries, were'examingd:'l did
not-analyze interlocking in five of these market areas
Fecause the data on concentration and/cr profits exhibited
irrequjar Characteristics -- either because thesé m&rket P
areas really are atyplcal or because or_1nadeguac1es in the
data collected (see Chapter 4) . Of the remaining 30 market

areas, 22 had directorship interlocks tetween enterprises
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CEerating in the market area. Ip these 22 nmarket areés,
variafion in the density-of these interlocks €xplained 12%
cf the variance ip profit margins aCross market aé}as. The
Fositave Sigr of the simple Correlation Ccoefficient (0. 35)
indicates that Profit margyrns Vary positively with density
Cf interlocks. In 12 of these market areas, €nterprises hag
Qi;gggll hcrizental interlocks; l.e., the interlccks were
tetweern firms c¢perating in the bharket area..Iﬁ these 12

barket areas, variation ir directly horizontal interlocking

acccunted fcr 39% of the variance ip Profit margins

(E=0.63) . | . /

This study also addressed the question: Is directorship

interlccking Oce of the mecharnisgs by which actors in

interlocks €xist. In these 22 Rarket areas, the density of
interlccks increases with cohcentration (R=0.63), as do
Erofits: the Correlaticn betweep the tcp-y4 concentration
ratio and profit margins was found to be 0.26 (0.25 fdi“the
Herfindahl index). When Prefit margins were Tegressed over
Concentratior ang interlock density together, the
stqndardized beta for concentration was reduced to 0.15

- (0.12 for the Herfindaﬂi). The Standardized beta for
interlock.aeﬁSity'was 0.29, compared tc the Simple R of
0.35. Thus, interlock density €xplains approximaiely 40% of

the variance 1p profits bPreviously attributed to



s

.varlaglon attrlguﬁéﬁ towéoncentrag}on 4the Slm;le

correlatlow~of theaﬂ%tﬁ;@igh;ﬁ;ﬂdex u:ﬁheggoflt margins of
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concentration. Over the 12 market areas containing directly

v

horizontal ties, these ties explained appproximately 30% of

the yariance in profits Freviously attributed to

‘concentration. These results suggest the conclusion that to..

" the extent'an industry is concentrated, its membersjtend to

fcrm 1nterlocks with each other for the purpose of mutual

&
»CO= optatlon or co ord;natlon‘ and tha; %roflt marglns in the

»-')»

i

: 1ndustry ark strongly affected of“%h@lr success 1n d01ng so.

B E N
5

. 1

Tiockg 13 ef course smalier. They explaln cnly :% of ‘theu
i’*!

‘var1at;on 1n‘@tof;1 maﬁglns, ot approéimately 25%’of the

-~ l

i g A - e

" ra » .

daﬁﬂiz@g‘bexé“

n‘t 7

0.25 1is reduced to %ustan

N7

of G'lsevhen o

%
hcrlzcnta{flnterlocks are cﬁhtfg%@;da

“ . .; .‘"/‘;.f-' ., ‘__J' ,, .
Letweer banks and flrms 1n the marke{ area explalns 13% of

the variatiom an prcflt marglns ‘and all o: the variation
attributed to concentration. Thus benk 1nterlocks have a
very strong effect or prcfit margirs ip market areas where
ne hOIlZCﬂtal interlocks are present. 1Iwo ponc1051ons, which

are_nct mutually exclu51ve, can be drasn from $he 1mpcrfance

-

c¢f bank lnterlocks. One concl@s&gn is that 1nd1rect
. P L 3

Lank- medlategbtleS'between egtezprlseS‘(i.e.<the s;§elbanx

s . . ~4 : T .
is interlocked with twc compe;ing?enterprises by different'~

members gzkzzg\baard) “sefve an 1mportant co-ordlnathg Lgie
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L)
in market areas where there are no direct ties hetweern

enterprises. This conclusion is supported‘by the fact that

»

banks rarely have  ties to cnly one enterprise in a market

area--i.e. Learly all direct ties petween banks and

enterprises also create bark-mediated ties between

1'enterprises‘kthe ¢orrelation between density of direct

3

: tank-enterprise ties and bank-mediated enterprise-enterprise

hcrizorntal ties is 0.97 over all 30 market areas). The other
Fcssiktle cenclusion is that direct ties with banks help
increase profit margins by securing preferential access to

credit and information. The latter phenomenon is not,

25— At0 B3

. /
co-optation of a supplier and consumer of commodities,
’ _ :

strictly spedking, horizontal co-optation; rather, it is
pamely credit and infcrmation, which is closer to beirng

vertical co-optation. chever; it could be, and has been,
argued that by supplying "information" to multiple actors in
an industry, the banks serve an implicit co-ordinating

-

function, even where they do not create P2 horizcntal ties.

L d

9.2 Theoretical implications.

The theory of interorganizational co-optation claims

that oréanizations form co-optive ties with other

‘brgénizations that are problematic for them, and that their

success 1in doing so affects their "organizational
effectiveness" -- or, as I argued in Chapter 2, their power
to reach their goals. Private business corporaticns have as

their major goal the maximization of profits. Thus relative
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Erofit levels provide an index of corporatiorns® ability to
attain their major goal -- an index that is far more precise
thar those available’in mo§¥é2ther institutional spheres.
Fcr a corporation selling Freducts in a given market, one
set of particularly "prcblematic others" is the set of its
ccmpetitors irn that market. Thus evidence‘provided by this

study, that éhterprises' direct and indirect diréctorship

PR

interlocks with theair ccmpetitors positively affect profit
margins, is evidence that supports the theory cf

interorganizational co-optation.

Eccromists have had difficulty developing and
'confirﬁing a thepry of tﬁe'operation of oligopolistic
markets. In particular, they have been unable'to find
systematic empirical evidence in favour of one or another of
the various speculative thedries advanced to explain the
Cbserved positive cérrelation between market ccncentration
and profits. Although it is generally accepted that some
scrt of tacit joint maximization strategies are used by
cligopolists, the mechanisms of these strategies are poorly
‘understood. This study has shown that horlzontai
directorship interlecks occur in 22 of the 30 market areas )
studied, that in thése market areas their density varies
with ccncentr%}ion, and that variations in their density
explain a constderable part of the variation in profit
margins associated with corncentration. In all 30 market

1
areas, a combination of horizontal and bank directorship

icterlocks (the latter beirg closely associated with
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bank-mediateq P2 horizontal interlocks) €xplained all of the
variation ip Profit margins associated with €oncentratior.
This 1is Very strong evidence in support of the view that
Ciigopclistic Co-ordinatiorn ;s achieved tﬂrough these

interlocks.

capitalism. Several Lesearchers have fcung that interliocks
among corporations ip the U.S.a. fornp Clusters centred_On
the large banks. This tirnding has OcCccasioned Ccnsiderab le
debate as to whether 1t cbnfirms the Lenin—Hilferding theory
that large banks control arg entourage cf Satellite
industrial corporations. 2 similar_clusteslng €ffect has
teen fcund in Canada. However, Niosji (1378) has argued

convincingly (nainly from the absence of OWwhership ties)

¢f corrorations around the Canadian banks? Evidence from the

FTeésent study Suggest that Canadianp banks play a

€nabling then to avcid CcCmpetirg vigorousliy. It would b
interesting to know 1f this were true in other industrfal

Capitalist economies.
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9.3 Eolicy impliications /,//“\\\

This study has shown that in producer markets, direct
ard indirect interlocking between competitors and with banks
increases average profit margins in the market. If the goal
of anti-combines policy is to promcte competition then
interiocks between competitors, including bank-mediated P2

interiocks, shoculd be preverted.

It is often argued that in order to benefit fronm
economies of scale and to "compete effectively in world
markets" Caradian corporations need to be so large that
domestic markets will inevitably be highly ccncentrated. If
this is true, then preventicn of horizcntal interlocks is
dcubly important. Density cf these interiocks currently
varies with market concerntraticn. Thus ar econcmy
increasingly characterized by oligopoly will alsc be
increasingly characterized by horizontal interlocks unless

they are requlated. However, even when concerntration is

controiled iL the prediction equaticn, interlocks explain a
large part of varia;ions ir prcfit margins. Thus, even if it
is necessary tc condone widespread industrial concentration
in Canada, the concomitant excess profit margins can be
reduced cornsiderably by pfeventing direct and indirect
hcrizontal irterlocking (uniess other €qually effective

mechanisms of co-ordination are then used) .

This research has studied market area profit margins,

nct the margins or individual corporatins. Thus it has Lot
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shcwn that the degree cof interlocking of a particular firam
affects its profit margin. Indeed, thé fact that top-4 and
tcp-8 rrofit margins are so highly correlated with overall
rarket margins strongly suggests that Frofit margins afe
consistent over at least the sigrificant firms irn a
rarticular market -- regardless of which firms interlock and
which do not. This finding could explain why cther studies
have failed to find a relationship betweern interlocks and

Erofits at the individual firm level.

This has an important implicatiorn for anti-combaines
Folicy. If an amti-interiock policy were applied on a
case-by-case pasis, in which a particular interlopk between
a pair of competitors was considered fcr its effect on the
"public interest', cne zight well be arle to demcnstrate
that this interlock had no relationship with the profits of
the firms concerned. Rather, the sum of all interlocks ir
the market appears to ccntribute tc the profit margirs of
all members of the market (cr at least &ll members_ulth

significant market share).

This study has nct differentiated between "domestic"
interlccks between C(anadiar firms arnd "foreign" interlocks
involving at least one non-Canadian firm. The data do
include substantial Lumbers of interlccks betweer Canadian
and foreign (mainly American) firms and betweer rairs of
tereign firms. Thus this study does not shed any light cr

the question of the relative contribution of "nationality of
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interlcck" to profit margins in Canadian markets. It is at
least conceivable that the efféct of prohibiting interlocks
hetween‘Canadlan firms belcnging tco competing enterprises
coculd be attenuated by indirect interlccking through foreign
firms. In view of the large number of enterprises operating
in Canadian markets that have foreign firms as members,

research on the relative effect of "foreign interlocks" is

g

go&ernment must start publishing {(in ccmputer-readable form)

needed.

A final policy implication is that the Canadian

directorship or director interlock data for Canadian firms
and, where possible, theirl foreign agfiliates. If one takes
the fipdings of this study seriously, there is.as much need
for study of interloqks as for study of market
ccncentration. However, integlock data are scattered,
incomplete, and expensivé to make computer-readable.
Publication of ownership data has enalbled social scientists
tc do important research on corpcrate control that
previously was impossible (e.g. Niosi 1978); publication of
interlock data would probably have the same salutary effect
CL research on oligcpolistic co-ordination.

9.4 Methodological conclusions and implications

This study has made several methodological innovations
in interlock research. These innovations had two

potivations: (1) to do everything possible to dgmonstrate
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the relationship between concentration, profits and
interlocking, if 'such a relatibnship existed, and (2) to
specify variations in the relatlonshlp by comparing the
results obtained fronm differernt indices and models. The
results of these inncvations, and their implications for

future Tesearch, are discussed below. .-

\

2-4.1 Units of analysis. : .

Fesearch linking‘intérlo;ks to prcfits may be more
Successful at the parket level than at the individuwal firp
CI enterprise level. Several researthers have falled to find
a relatlonshlp between flrms' interlocks and thelr profits.
This could have several reasorns: (1) It may be true that all
the firms in a market-benefit from the level of
interlocking, as suggested above. (2) High profit margins in
cne area of a flrm S activity may be offset by low margins
in another. (3) Firm-level Profits data hay be distorted by
variations in accounting pPractices, etc. {4) In muitifirm
erterprises, each firnm may not be an independent profit, .
raximizer; prefits may be transfetred‘among enterprise
‘members for various reascns. However, collecting
€nterprise-level prcfits data would only exacerbate the

Froblem of lumping together different Frofit levels frop

different aCt1Vltle° -- and create the additicnal problem of {

including proflts from forelgn members of multinational c%%i}
/

enterprlses.

"_’_\ s
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-

-

This study used brocad aggregations of markcts called
"market areas"", corresponding in.ccarseness of aggregation»
tc Statistics Canada's 2-digit "industry groups". This
caused two problems: (1) Using an unconventlohal unit of
aggregatlon caused problems of comparatlxlty betweeé data on
concentratlon, proflts and 1nterlock1ng. (2) Use of the
relatively coarse level of aggregation resulfs ir_lumping
together industries that are not homogeneousi One or both cf
these prcblems probably contributed to the énomalous
relat’onships between ccncentration and profics'in 5 market
areas /that nece551tated thelr onmission from the study. 1In

addltlon, both of these ‘problems probably contributed to

attenuation of the computed statistics of association.

'.V.I
.

The obvious soluticn to boch of these problems would be
tc use the'u digit S.I.C. irdustry as the unit of énalysis,
‘as most industrial crganization studies do. This would havs.
‘the additional important advaniage of greatly increasing the

N on which all the associations were CCmputed,‘thereby

-

Frobably increasing the statistical significance of the »

results. This would requiré a much larger sample of firms, .
so that interlocks in each industry could be measured on an
adequate set of nodes.

&

S-4.2 TIypes of tie

-

This study is unique in its inclusion of ocne type of

interlcck =-- the indirectly horizortal tie (involving at
e« S0

P

\ .
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least one enterprise member outside the market area) =-- and
its exclusion of another type -- the interiock that is
internal to the enterﬁrise. Indirectly horizontal'tigé Were
the best predictor cf profits in the set of 22 markef areas
where they existed. Cleérly this justifies their use. There
is no precise way tc evaluate the effect of exclﬂding
hinterﬁgl enterprise interlocks. I would guess that theyrdo
not contribute significahtly to profits, sirce éo-ordination
rﬂithig the enterprise is presumably nct the difficuit
Eroblen th;t it is between ;;éependent competitors, and
there are many methcds—besides interlccks available for
managing an.enterpriSe. Igus inclusion of internal ties,“
which faﬂ;gg}namber the inter-enterprise ties.used in this
study, would probably wash out assocciations between |
interlocking and other aspects of market orgamnization. Thig~
ray be another reasor for £he failure cf some cther studies
tc find associations between ihtérlocking and cther

attributes of firms or markets.
. ‘ -

The obvious implication of this discussicn is that it
is igfcrtant to aggregate firms into enterprises .before
studying industrial organization. It has already beer
Fcinted out that this fcllows from the theory of
competition, but the results.of this and other studieé seen

tc confirm it.

Direct bank ties were selected in preference to

tank-nediated P2 horizontal ties because of their .lightly

Bpe
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higher correlatiﬁns with profit margins. However, the
theoretical and, substantlve 1nterpretat10n Of F2 horizontal
ties in terms of horlzontal ca\jptatlon 1s nuch cle®rer than
that cf direct bank lles. Cf codrse, the latter are
themselves extremely important and 1nterest199, but somewhat
tangentlal for a study of horizontal cc- optat;ﬁ(. However,
because of the extremely high 1ntercorrelat10n;§etween the

two, results obtained fer one could confidently bevexteﬁded'

tc the other.

Financial constra;nts prevenfed ccrrecticn cf the
decisich,_made_very early 1o the analysis, that the
different types:of tie.should be combined in the creatiocn of
indices. This had the resuit that rno interlock indices were
computed on indairectiy hérizontal ties alone, or on bank
ties aloﬁe, or on bank-mediated P2 ties alone. This made it
Euch more difficult tc maﬁg precise comparisons of the
effébts of different kinds of interlocking, although
comparisons were possible, based on differences between
ccefficients for separate and combined ties. On the other
hand, the variocus types of tie as measured appeared to have
... very simila; structures ;* thus separating then pight have
had little effect. This possibility could not Le tested once
the types of ties had beeL combired. Future research shculd

enrloy separate indices of each type of tie.
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es of index .

Vo)
1]
‘.:
1]
lw
E

Three indices of interlocking were computed in addition
tc the cbviocus irndex, density. Centralization cf degree on
the full graph was hignly ccrrelated with density but less(
Strongly asscciated with profits. The four indices computed
on interlocks in the largest connected component were
virtually uncorrelated with profits, even (vith a couple of

€xceptiorns) when a more elaborate model was used.

-

There are at least two pPossible reasons for this: (N
Interlccking in the tor few firms may indeed be unrelated
with profits. (2) The largest connected component may be
Substantially different from the top few firms. Further

‘research is needed ﬁp evalua%e more thcroughly the impact of
interlockingbih the tog few firms and/cr the "“central
clique, Apparently, however, density is the best measure of
interlocking as it relates to profits in markets.

S-4.4 Level ©of pmeasuregent

In this study, interlocks were Terresented ty both
rinary-valued and real-valued graphs. The latter were
ccmputed using a rather elaborate Scaling procedure. For
Some types of tie, indices based on binary-val ued graphs
were more strongly éiscciated with profit margins, arnd for
cthers the real-valued ties performed tetter. Two
conclusions are possible: (1) It is indeed true that sone

types of tie between €nterprises are metered mcre pre%isely
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with respect tc the number of interlocks and the number of
Fairs of firms, and/or for some types of tie, there are
substantial numbers of weak ties (discriminated by the
real-valued measuremeﬁiy\that do not ccntribute to
articcmpetitive co-ordination, (2) The intensity of ties is
in all cases a significant factor, but the chosen scaling

functicn measured intensity inaﬁeéﬁately.

Further research comparing the results of various
real-valued scaling functions, and of tinary graghs with
various threshold levels, is neeéed tc resolve this
questicn. The high intercorrelation between corresponding
Fairs cf indices with alterrnate levels of measurement

suggests that this aspect of the index is not very

impor tarnt.

9.4.5 Affiliations of interlockers

S

The implications of the relative performance of indices
A . -5

based on "DD" and "DOLOO" ties are similar to those for @he:*?
level of measuregent. For gome types of tie, one forhwoff
affiljation performed better; in other cases the other did.
Hcwever, this dimension of the interlocks produced
considerably more variation in correlations with profits

than did the level of measurement; and in this case no

elaborate transformations were made. Thus it arpears that

both kinds of ties need toc be considered separately.
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9.4.6 oOther controls

This study was intentionally kept very simple by
introducing only one control variable -- concentration. Now
that the importance of interlocking for profit levels has
been established, the research should te repeated with cther
controls. These-should include the other industrial
organization variables and especially vertical interlocking.
Eurt has shown the prevalerce of co-optive vertical
interlocking but not its relation to profits; it would be
instructive to see if it is related to profits and to
horizontal interlocking, and the relative strengths of thear

effects cn profits.

95.4.7 Summary

This study has madf several methodological innovations

that have contributed to its successful results. Oon the

-

'ugtheg%héﬁq,gﬁihhas some methodological weaknesses, remedies

“for which have been Suggested above. Tke research now needs
tc be replicated with more carefully ccntrolled comparative

variations iL methodology. Its results should also be

.

vaIidated and extended by replicating the research  on data

fcr different years for Canada, and on other national

€economies.
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Table 2a.1

Cefiritions of market areas

.

™

N

35 market areas anaiyzed in éhagter 5
- s haa NIl

¥kt Specifications
area

"1Mne 1: Name of market area ¢ - .
line 2: 3 digit (o0ld) SIC codes subsumed I
line 3: 4 digit (new) SIC codes subsumed
line 4: Corresponding "Corporation Financial Statistics
group

2 logging - )
031 -
0311,0319 " .
031,039 - } .

3 Metal mines (excl. gold quartz mines) i
053,054,055,056,057,058,059
0£80,0591,0592,0593,0594,0599
051-059

4  Gcld quartz mine
052 '
0520
0£3-059

A
5  Meat -and dairy products . J*
101,103,105, 107 :
1011, 1012, 1040
101-139

6  Fish products, fruit and veg. canners
111,112
1020, 10317, 1032
101-139 :

7 Feed, fliour and§ery products . .
123,124,128,129 9% ’ o
1050, 1060, 1071,1072
101-139

8 Misc. food processcrs
131,133,139
1081, 1083, 1089
101-139 ‘ -

(cont'q)

>~ ”
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Table A.1 (cont'd)

9 Beverage mfg. : <ij\

141,143,145,147
.1091 1092,1093 1094 '
i 141-147

. 10 Rubber industries
163,169

1620
K 1€1-1669- *

)

11 Textiles and knitting mills
212,213,218,219,229,231,239
1840, 1880, 1891,1893,1894, 1899 2310,2391, 2392
183~ 229 231 239

12 Clothing industries' C , .
T 243,244,245 . A .
. 2431,2432, 2841, 2uu4,2a50 B IR |
- 243-249 L ST T S TR
13 Wood industries f§ R AT T S P
252,254,256, 255 o TR
2520, 2541, 2542,2543,2544,2560,2591,2592,2593, 2599
251-259 . L

14 Sawmills
251 ’
2511, 2513

+ 251=-259

’

15  Furpniture industries o %
© . 261,2€4,266 ' ' '
2611, 2619,2640,2660
261-268

16 * Pulp and paper mills
- 271 !

2710

271-274

17. . Paper box and bag nfg.
273
27931,2732,2733
271-274

(cont'd{



18

19

21

Ny
N

23

25

27

* Table A.1 (cont'd)

Misc. paper ccnverters
274 . :

2740

271-274

Printing and publlshlng
286,288,289

2860 2880 2890

286-289

Primary iron and steel industries
291,292,294,295

1910 2920 2940 2850

291~ 298

Misc. prinma metal industries
296,2¢7,29
2960 2970 2980

m291-298 -

Metal fabricating

-301,302,303,304, 305

3010 3020 3031 «3039,3041,3042, 3050

1301-309

Misc.metal fabricating
309

3090

301-309

Misc. machlnery and equipmernt mfg.
315 -

3150

311-318

Automobile, truck and parts nfg.
323,324,325

3230 3241 3242,3243,3250

321-329

Aircraft and parts nfg.
321

3210

321-329

Shipbuilding and repair
327

3270

321-32¢9

(cont'd)
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28

32

33

34

(1)
n

36

Tablie A.1 (comnt'd)

Appliance, radio and TV mfg.
331,332,334

3310, 3320,3340

331-339

Communications equipment nfg.
335

3350

331-339

Non-metallic mineral products
381,352,354,355
3511,3512,3520,3591,3599
341-358

Fetroleun and coal products
365,369

3651, 3652, 3690

365-369

Mixed fertilizers nmfg.
372

3720

371-379

Faint and varnish mfg.
375

3750

371-379

Industrial chemicals mfg.
378

3781,3782,3783

371-379

Misc. chemicals industries-
379 :
3791,3799° . -
371-379 oy

Sporting goods and toy mfg. .
393

3931,3932

381-399

s

. v
(cont*d)
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e Table A.1 (cont'd)

Cther market areas

Mkt 3 digit Name cf market area
area SIC codes N
1 011,013 Commercial farms
015,017
019
27 404, 400 Building, highway, bfidge and street constr'a
38 409 hisc."general contractcrs
39 4z1 Special-trade contractcrs
40 01,502 Alr transport and services
4T 508, 509 Ucbar tramsit and interurban bus trarsit
4z £04 Water transport
43 505 Services irncidental to water transport
Ly 506 Railway transit
? ﬁJ Aé Truck transport
5:,; ,hféﬁ Pipeline tranéport
'vqu: Sii. ‘ Misc. services incidental to transport
Eé ; £24 Grain elevators
© 49 527 Misc. storage and wérehousing
£0 S44, 545 Telephone,’telegraph and cable. systems
£1 543 Radio and TV broadcasting
£2 572 Electric pcwer utilities
£3 574 Gas utilities
1) 608 Petroleum preducts wholesalers
55 611 Paper and products wholesalers

te £14 Focd whclesalers

(cont'q),



57
58
59
60
61
62
63

€4

te
€7
68

69

70
71
72

73

76
77
78
79

80

£17
618

619

623
624
625
€20
€31
€42
€22,654r
€56

€65,667
€69

676
681
699
712
714
715
723, 725
741
751, 752
769

771

Page 237
Table a.1 (cont 'q4)

Ciothing and drygoodé wholesalers

Furniture wholesalers

Autos and accessories wholesalers
Electrical machinéry & supplies wholesalers
Misc. Bachinery and eqrt. wholesalers
Hardware, plumbing and heating egqpt. wholesalefs
Misc. metal and products vholesalers

Lumber and building materials wholesalers
BRetail stores

Department stores

Gasoline service staticns

Motor vehicle dealers

Clothing and shoe stores

Furnituré and appliance stores

Drugstqres

Misc. retail stores

Chartered banks

Trust companies

Mortgage ard 1oan‘companie$

Sa%es finance and consumer loan compaﬁies
éeeurlties krokers |
Mutual funds

Misc. finarncial agencies
Lifg\insurance carriers

{cont'q)



€1

€2

€71, 077
079, 083
087

781

Table A.1

Nonmetal mines and quarries

Insurance and real estate agencies

(cont*q)
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TABLE A.2
INDUSTRIAL ORGANIZATION VARIABLES FOR 35 MARKET AREAS

VALUES OF

RYSS

EYS4 pcHd pcng PCHT CRSP CRS CRVS cupChw cupcus CUPCHT

HYS

HKTAREA

DM T HDTNODINO O~ TNV~ —O IMN FN— ~me Oy
NDIONNOF DO~ OCVNOSD NN ™M T~ O T N DAND IS
DU O QOO MENNOD T ITNNOM T TOIONOMNNN MO
ONOOMON O OOINNMD QI VO o0OROM™ IODO-D O
N LM IO NONMOONCONVIOONOD IO I ONOMMCI
Nrﬁf"\—-NNm-nmNrVNNmNNNJN—mﬂmmmmmd 3mN 3mr‘1m

e.9 o 0 ¢ o » . L B -

OOQQODOOOOO OOOOOOOOOOQOQOOOOOOOQOOO

OWONCNOV TN O N TONOO0NI AU ONMI2ITOMNNNE O
s T NS NO IO N AM N NN I MO~ O o~ NN N
OO~ OMOANMIMNODINNCM T QOWTOWU 07\ LDV NONM
NSO DO AN OSMNOM™WOMO~MIT MUNIOINII M NI OOM
I IFT DOV ONO 2MONMIY T OVNONTMO TN NMMe—m™y
P"?"\"NNﬁlnmNNNNf‘?NNNU‘)N""V’lNPMNNQ TN MM
LR I Y € 8 ¢ & 0 00 * 0 s e e 00 e s ga0n

OOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOO

D MOM e NN OO TN OIOMN OO M O~ NN OO M
&~ O NN ININ T NIO™NENMNO OO T IO RONONN T ONININT O
M= ONMAN T O = M e N T OO OO I RN~ DOND T ON
DODODNNN T OO O™ NON NN MOUIM OO NN~ NN O
AT IR ITNDSN TOM I NDONS M OO DS~ OC M NN ™™
= TMMEeNNMNIM MO MO NN NN mM N 2N T UM e
l'.O'O'Ol.'.0.0.0."..’.."'.0'."'
OCTOOCOOOODOCOUOOVOTOCO0OODOROOCOOD
™
NODOMBMOI O v~ D 2 D NDOM S O NN T AN O
DN~ NM O OB O™ T UNOUNNID DO ORI~ D MM —
ORI D NSO S N N A= O O v O VOV NI 0O N D~ (N D
=MON TNO ST NANT N INM T OOV DM O OIDONIHhOMO
ONNON—NO O = O OOMND TO™ DCNOOUNN = ONFINDNN™
CONOCOOVOOCOOLODO~ODOCOOOCOOOOMOOOD
coooooooooooooooooo0o000cooooQOOQOO
® e 8 o8 ® g o0 e a0 e * 0 o0 *

ooooOoooooDOOOOQOOQOOOOOOQooOOOOOQO

NI NNND OOV ™ OONOND QO OO O D @ O D U
OOOMISAMONINOCO™MIT I TN T U e e e ONOD DO D
NN TS U 2 NUDIOOD 22 2 T OO M OO ™ O~ P
NONNAT DM~ NI M MO MO OIS 3 2™ 3 AV D
@OONNNNU\\O\D"@@NNNNSMWMMSQNqu%c.aq;\grn
. ¢ 8 @ * e s @ .!’0"0.‘.“ *® ® 2 0 0

ONNOOCOOOOOOOO"""O""OOOOQOQOOOOOOOO

]

NOD T T T DM I NN DINHDDOM? =3 TOONCU M NNY |
ST QOO == O = NN IO M M OO S P O T
N OOVVIQELC TN T JTAM NN D QDO DODO
AN NORND e~ MM MM O NN T3 X TMMTN D
QOONNNNQO\D"\DONNNNQ"’"}M"I’NN\"‘\"'\O\I’\\O LOo™m
. 4 @ 9 8 9 8 ® 8 s g 39 P S e e 00w

QNNQOOOOOQOQOOP""O"“OOQOOOOOOOOOOOO

MONMNOMS O DOOIOMNAN = — O ODO OMN v~ NDNNN D
Q"’G\'—f\OmNmﬂO\mﬁ3NO\~OO""‘1:‘:@CDMG\~OOU§:!3\0"11\'—0'\
DN ONT = DO T OMMN D ONNNT O~ (NMMM™M OND T
OSOONMOMOM I AMEN T NSO T D OO O~ D O~ D
MNO NN = NI NMIOE T MO0 A O WD NIT D N NN O M~
N3:’"NNmnmNNNNNNNmS(\FNﬂN"MNNQ TOIN T M)
€ 4% 0 0 * e 2 e 0 e g ® ¢ % % 2 28 &% 000 0 0 a g

OQOOOOOOOOOOOOOOOOOQOOOQQOQOQOOOOOO

00000 TNOSOSAOUHNHNTTDANICEA DO =MW TON T
ENEMOONAOOO ™ NONMrr = NNODACH MO ONND O
NOITNNT ~OM T MU O NOS OO ITTMACH M JTUI—ONM
M= ONOMRONN T OOAMN OO DO MO I OO TN OO O
O TN DN M NO ™= O M =M SON T O=OmMm ONMON A e
N T 2 NONMNMION AN NN N MU= MO MO I NMO T M )

® 9 ¢ 2 4 9 0 9 ¢ 9 S 4 T s e 0T e s e e VO et o0
jelatelalololelale lotalelolalalale e lalalelofe latoTola tatate Yot Yo Tl

NI 2O OTNINDW T INO T DN NN OO N DD W O N v—
MT 2 T NAM I NNV OOND I M AT O IO N
VNN O™ OM T~ ONNID TONUT-D T oMINN-MeE O™ O 0
VDO HOMDOJINIMANND T O MOEOMT TDOC-ONNT O
SNV ONDDONM DN =MOM O SO0 Ne-OmoNN—ng
N::PNNmnMMNanNNmvaNﬂNFMNN’mamam3m
LR * e s s g e ¢ e ® o 0+ 0% 3 3000080

OOOOOOOOOOOOQOOOOOOOOOOGOOOOOQOQOOQ

WVODD ST NIMONMONT TN O 2 NS Oete M 3 32 o0
CRONNIN T O T IO NIT O "M e ™ GUINIS T O O™
NITON NUITNDOT N NN O T T ANV DD O DODNNT O

€ & 3 5 9 0 0 8 0 ° 8 40 9P e T e N AL et s G

SMO FOON™rM~ D ODAINM ﬂ-DJOQ)'- N TN = DO
DMNNIMNINN O v O OO 23 QM OUWN OCUNNOOMD OOURICOIND
MO T 7T IO MM T OIS M e OO SO VNO O~ MM T

® ¢ ¢ % 29 T S 2 T P T O P T T OO EO L I8 00 v e N

OTO CNDINC AN NCO™ONADMNOO OO0 VOO N~
ANOMNS O TOOCNINO-ONOS TNMOO TOONOMIUNIO T~
DENNOMAD LM NI O NN 2T Orer OO0 TMOS N0 D0
Or~-MTDNNNM O & DN JDO=NNT TMONNNM = NN MO
DO DO DO O3 O ITNONOT MM oy O NO 0D
OrrOOOONTrOCOO0OOCONNOCOONT v r- OGO

L R N R R R R R RN

NMT AN DN S=NMT AN DA O N TN O DN O™ 303 D
e e N TN O N NN NN Y 7 ey 1o 11y )

PR M I

~ Herfindahl index of inequality of value of shipments,

HVS:

Top-4 concentration ratlo for value of shipments,

.
.

RVS4

RVS8:

Top-8 concentration ratio’for value of shipments,

Price~cost margin for top-4.
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Table B.1

Unstandardized coefficients from multiple and simple regressions
cf corrected pri gins on concentration and interlocking,

and interlocking on concentraticn

(1) ¥ = 30
2 DI on:
Egn HVS  ERVS4 DI R Egn HVS RVSH
betal beta1
8.1 0.30 0.06
8.1 0.08 - 0.05
betay4 betad4 beta2/ beta3 beta3
betas
RFQ@;1 8.2 0.84 0.04 8.3 0.08 0.03"
8.4 0.25 0.60 0.08
8.4 0.06 0.58 0.07
RFGDN2Z 8.2 1.10 0.05 6.3 - 0.09* 0.02"
8.“( 0.24 0.75 (.08 )
8.4 0.06 0.80 0.08 ’
EFGDN3 8.2 0.96' 0.13 8.3 0.29% 0.08%
8.4 0.03 0.91 0.13 ,
8.4 / 0.0 0.95 0.13
EFGDN 4 8.2 0.65" 0.12 8.3 0.24* 0.07¢
8.4 0.17 0.55 (.13 .
8.4 0.04 0.57 0.12 )
ELE€CP1 8.2 - 0.02 0.0 8.3 0.25 0.14
: : 8.4 0.30 - 0.01 0.006
8.4 0.07 0.01 0.05
ELCCD1 8.2 0.01 0.0 8.3 0.71 0.17
8.4 0.32 -0.03 (0.06
8.4 0.08 =-0.02 0.05
FICCP2 8.2 0.01 0.0 8.3 -0.46 =-0.08
8.4 0.32 0.03 0.07
8.4 0.08 0.02 0.05
ELCCD2 8.2 -0.02 0.0 8.3 0.14 0.06
8.4 0.31 -0.03 0.06
8.4 Y 0.08 =-0.03 0.06
BLCCE3 8.2 -0.06 0.03 8.3 -1.02 =-0.33"
8.4 0.26 ~0.04 0.07
8.4 0.06 -0.04 Q.06
ELCCD3 8.2 -0.02 0.01 8.3 -1.30 =-0.23
8.4 0.29 0.0 0.06 a
8.4 0.07 -0.01 0.05
EICCEP4 8.2 0.22 0.03 8.3 -0.10 =-0.04
8.4 0.33 0.25 0.10
8.4 0.09 0-26 (.11
ELCCCUY 8.2 0.03 0.0 8.3 =0.36 =0.15
8.4 0.32 : 0.06 (.07
8.4 " 0.09 0.07 0.07
Nctes: See Figure 8.1 for path models and equations, and

Table 7.1 for definitions of variables.
*significant at < 0.01.
*significant at < 0.05.
"significant at < 0.10. ' (cont'd)
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Table B.1 (cont'd)

(2) N = 12
2 DI on:
Eqn HVS  RVSY DI R Eqn  HVS EVSY
betal betai
8.1 0.43n C.29n
8.1 0. 14 C.4yr
betad4 betay beta2/ beta3s3 etas3
-betab
EFGDN1 8.2 1.33' G.39' 8.3 0.14 0.05
8.4 0.28 1.05% 0.50¢"
8.4 0.10" 0.86 (.56
RFGDN 2 8.2 1.09 0.19. 8.3 0.1y 0.03
8.4 0.34 0.63 0.
8.4 0.12" 0.50 C.y7"
BFGDN 3 8.2 O.40 0.10 8.3 0.38* Q.10%
’ 8.4 0.50 -0.21 0.30
8.4 0.19t ~g.52 C.u491
BFGDNY 8.2 0.60' 0.34' 8.3 Q.43" Q.13¢
8.4 0.25 0.41 C.41"
8.4 0.10  0.28 - 0.48"
FICCP1 8.2 0.06 (.12 8.3 -0.45 0.05
8.4 0.46' 0.08 Q.4o"
8.4 0.13 0.06 O.ou4
KLCCD1 8.2 0.02 0.01 8.3 1.18 0.26
8.4 0.45
8.4 -
RLCCP2 8.2 0.10
8.4 0.42n
8.4
RLCCD 2 8.2 0.00
8.4 Q0.42n
8.4
BLCCP3 8.2 -0.60"
8 i 0.42 0.0 .29
8.4 0.17 0.05 Q.47n
ELCCC3 8.2 0.10 (0.10 8.3 o0.58 0.27
8.4 0.39 0.06 0.34
B.4 0.13° 0.02 0. uyn
BLCCP U4 8.2 ) -0.00 0.0 8.3 -0.14 =0.05
8.4 0.43" 0.01 .29
8.4 O.1u40 0.0¢6 Oolyn
ELCCCu4 8.2 . -0.10 0.07 8.3 -0.84 -0.30"
8.4 0.41 -0.0z 0.30
8.4 0.15¢ 0.0u4 Q.45n

,Néz;s: See Figure 8.1 for patk models and equations, and
Table 7.1 for defirnitions of variables.
*significant at < 0.01.
‘'significant at < 0/05.
"significant at < 0f10. (cont*qd)

/‘\



Table B.1 (cont'd)

Page 243

(3) N = 22
2 {DI on:
Egn HVS  RVS4 DI R Egn HVS  RVSY4
betal beta?l
8.1 0.29 0.06
8.1 0.09 0.07
beta4 Dbetal betaz2/ beta3d beta3
beta5s
KFGDN1 8.2 ¢ .13 0.10 8.3 0.13" Q.04+
8.4 0.17 .93 0.12
8.4 0.05 0.89 (.12
RFGDN z 8.2 1.57 0.12 8.3 0.11' 0.03n
8.4 0.14 1.34 0.13
8.4 0.05 1.31  0.14
BFGDN3 8.2 0.65 0.07 8.3 0.37¢ 0.10%
8.4 0.12 O.48 0.08
8.4 0.04 0.42 0.08
BFGDN 4 8.2 0.48¢,0.08 8.3 0.32* 0.09°
' B.4 0.17 0.37U 0.10
8.4 0.05 0.306 0.10
E1CCP1 8.2 0.05 0.04 8.3 0.90 0.37
8.4 0.26 0.04 0.08
8.4 0.07 0.03 0.08
KLCCD1 B.2 0.02 0.0 8.3 0.92 0.21
8.4 0.30 -0.01 0.06
8.4 0.09 -0.01 0.07
ELCCP2 8.2 0.04 0.01 8.3 -0.79 -0.19
8.4 0.35 0.07 0.09
8.4 0.10 0.07 0.10
RLCCDZ 8.2 -0.01 0.0 8.3 0.09 0.04
8.4 0.29 -0.01 Q.06
8.4 0.09 -0.01 0.07
ELCCP3 8.2 -0.02 0.0 B.3 -1.31" -Q.42!
8.4 0.31 0.01 0.0¢0
8.4 0.10 0.03 0.07
ELCCC3 8.2 -0.03 0.02 8.3 -1.57 =-0.29
8.4 0.26 -0.02 0.06
8.4 0.08 =-0.02 0.08
ELCCPu4 * 8.2 0-45 0.09 8.3 =-0.10 =-0.03
B.4 0.34 0.50 0.17
8.4 0.10 0.52 (¢€.19
ELCCCu 8.2 0.03 0.0 8.3 -0.41 =0.14
8.4 0.33 0.08 (0.07
8.4 0.10 0.11  0.09
Notes: See Figure 8.1 for path models and equations, and
Table 7.1 for definiticns of variables.
*significant at < 0.01.
'significant at < 0.05.
"'significant at < 0.10.



Page 244

Table B.2

Standardized path cocefficients frem multiple regressions
of corrected price-ccst bargins on top-4 concentration,
full graph density of interlocks, size of largest clique,
and interlockirg in the largest clique.

(1) ¥ = 30
2
Eqn Dependent FERVS4 FGDN LCNN LCDI R
variable
Para- 8.9 CPCMT betal3 betald4 betalS betalsd
digm 8.8 LCDI betal10 betall tLetal?2
8.7 LCNN betas beta$
8.6 FGDN ceta’
RLCCP 8.9 CPCMT 0.18 0.20 -0.12 -0.12 0.09
8.8 RLCCP1 -0.09 0.72%  -0.18 0.43=%
8.7 LCNN1 0.09 0.32 0.13
6.6 RFGDN1 0.3uyn 0.12m
& [CCD1 8.9 CPCMT 0.20 0.20 -0.07 -0.08 0.09
b.8 KLCCD1 0.07 0.25 0.38" ) \YO.BO'
8.7 LCNN1 0.09 0.32 0.13
8.6 RFGDN1 0.34n 0.12
KELCCPZz 8.9 CPCMT 0.19 0.19 -0.08 0.04 0.08
8.8 KLCCP2 -0.0¢6 0.18 + -0.32 0.09
8.7 LCNN2 0.15 0.40° 0.231
8.6 RFGDN2 0.35" ’ 0.13"
RLCCD2 8.9 CPCHMT 0.19 0.21 -0.08 -0.09 0.09
8.8 RKRLCCDZ 0.03 0.10 0.10 0.03
8.7 LCNN2 0.15 0.40° 0.23
8.6 KFGDNZ2 0.35n 0.13n
ELCCP3 8.9 CPCMT -0.02 0.55" -0.38 -0.08 0.20
8.8 BLCCP3 0.0z -0.26 -0.52¢ 0.51%
8.7 LCNN3, -0.06 0.74x 0.u48=*
8.6 BFGDN3 0.61% 0.38%
ELCCC3 8.9 CPCMT -0.03 0.61 -0.34 ~0.06 0.20
8.8 BLCCC3 -0.12 -0.02 -0.07 0.03
8.7 LCNN3 -0.08 0.74x* 0.u4gx*
8.6 BFGDN3 0.61= 0.38%
ELCCP4 8.9 CPCMT .15 0.27 0.03 0.19  0.16
8.8 BLCCPY -0.09 0.21 -0.75=% 0.59%
6.7 LCNN4 0.16 0.06 0.04
8.6 BFGDN4 0.40" 0.10!
ELCCC4 8.9 CPCHMT 0.14 0.31 -0-04 0.12 0.15
8.8 BLCCCuy -0.10 -0.04 -0.o0>% 0.a47%
8.7 LCNNU 0.16 0.06 0.04
8.6 BFGDN4 0.40¢ 0.16!
Notes: See Figure 8.2 for path models and equations, and

Table 7.1 for defiritions of variables.
*significant at < 0.01.
'significant at < 0.05.
"significant at < 0.10. (cont'qd)



RLCCP1

RE1CCD1
- FICCP2
.FIC§£2
EICCP3
‘ELCCC 3

o Peg

EICCPU

" ELCCCH4

o

Egn

CPCMT
RLCCP1
LCNRN1
EFGDN1
CPCHMT
RLCCD1
LCuN1
RFGDN1
CPCMT
ELCCP2
LCNN2
RFGDN2
CPCMT
RLCCD2
LCNN2
RFGDN2
CPCMT
BLCCP3
LCNN3
BFGDN3
CPCMT
BLCCC3
LCNN3
BFGDN3
CPCMT
BITCP4
LCNN4
BFGDN4
CPCHMT
BLCCCH
LCNN4Y
BFGDN4

¢

OO OO OIPOCDOODODO®OECOEOmO®OLO®OOKDB®EO O ®dm
[ ] s ¢ o b » & a 0 s 8 s
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- — i — - ———— - -

See Figure 8.2 for path models and equations, and
Table 7.1 for defiritions of varlables.&
"*significant at < 0.01.
*significant at < 0.05.
"significant at < 0.10.

Notes:

Dependent -
variable

Table '3 (cont'd)
(2) N\=

RVS4

0.49
-0.02
0.23
0.48
> 0.51
0.18
0.23
0.48
0.53
0.33

0.20

0.41
0.57
0.12
0.20
0.41
0.99"
‘O.bb"
-0.09
0.73=%
0.80
0.891
-0.09
0.73%
0.44
-0.38
0.43
0.63°
0.53
-0.51
0.43
0.63!

FGDN

0.27
O.46"
-0.02

0.42
0.10
-0.02

0.23

=0.11

0.23

0.21
-0.05
0.23

-0.25
0.37
0.66

-0.10
-0.93"
0.66

0.32
0.47
-0.36

0.28
0.12
-0.36

LCNN

0.12
-0.69"

-0.06
0.26

!

0.06

0.60"’.

-0.02
~0.10

-0.16

-0.02"

-0.26
Q.45

0.01
-0.63"

0.11
-0.51"

«

LCDI

0.30

0.15

0.06

0.13

0.05

-0.06

0.13

.
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0.60
0.63¢
0.05
0.23
0.58
0.15

0.05

0.23 ’
0.49
0.38
0.13
0.17.
0.48
0.02
0.13
0.17 .
0.54. -
0.65!
0.36
0.53=*
0.53%
0.u6
0.36
0.53%
0.49
0.70
0.12
0.40°
0.49
0.56"
0.12
0.40"

{(contt'd)



ELCCP)
RLCCD 1

BELCCPZ

FLCCD2

ELCCP3
ELCCC3

EICCP4

J/’\lLCCCQ

- —— -

Nctes:

o 00 oo mom®dom®o®e ™
D

@D OOmEOOOmo® oo
.

t
Vel
=]

CPCMT
RLCCP1
LCNN1
RFGDN1
CPCMT
KLCCD1
LCNN1
RFGDN1
CPCMT
RLCCP2
LCNN2
RFGDN2
CPCMT
RLCCD2
LCNN2
RFGDN2
CPCHMT
BLCCP3
LCNN3
BFGDN3
CPCHMT
BLCCC3

» L] s L]
[VolNe UG BN « « I Vo W = NN Iy W Vo)
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ONOVWONDOVONODVOJIDVLOANYDWAN®

o >®
»

BFGDN3
CPCHT
BLCCPu
LCNN4
BFGDN4
CPCHMT
BLCCC4
LCNN4
BFGDNY

L]

- - -

LCNN3 |

Dependent
variable

-
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Table' B.2 (cont'd)

(2) N = 22
e :

RVS4 FGDN
0.15 0.29
-0.03 0.64%
0.40 0.27

0.48¢

0.15 0.30

0.04 0.26

0.10 0.27

0.48¢

0.16 0.31
-0.01  -0.04

0.21 0.26

0.40"

0.15 0.30

0.08" -0.03

0.21 0.26

0.40m"

0.10 0.38
-0.19  -Q.03
-0.19 0.84%

0.73%

0.09 0.36
0.04 =0.27
-0.19 0.84%

0.73x%

0.31  =0.03
-0.27 0.48¢

0.2z =0.08

0.47° ~

0.21 0.20
-0.30 0.12

0.22 -0.08

0.47"

2
LCNN  LCDI
-0.09 -0v02 _/0.13
-0.24 . 0.39¢
. 0.11
) 0.231
=0.00  -0.09 0.13.
0. 36 0.28
0.11
0.23¢
0.15 0-31  0.21
-0.56" 0.34n
0.16
- . 0.16"
=0.02  -0.02 0.14
-0.03 ' 0.01
o 0.16
0.16"
-0.20 0.07 0.12
-0.60°

-0.25
=-0.13

0.51 0.22

-0.04  0.10 0.12
=044 " 0.31"

See Figure 8.2 for path models and equations, and

Table 7.1 for definitions

*significant at < 0.01.
‘significant at < 0.05.
"significant at < 0.10.

cf variables.

N
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Table B.3a :
Unstandardized ccefficients from multiple regressiomns
- of corrected price-cost margins on concentration (HVS),
full graph density cf 1Lterlocks, size of largest cllque,
and interlccking ir the’ lax:gest c.uque. -y

r

¢ : (1) ¥ =730 :
, . 2
Egn Dependent ¢BVSY FGDN LCNN LCDI R
variable :
~Para- 8.9 CPCMT beta13 betar betal5 betal6
digm 8.8 LCDI betalQ0 beta tetal2
‘ ‘ 8.7 LCNN - beta8 beta9
8.6 BGDN teta? : B
ELCCP1 8.9 CPCHMT . 0.27 | 1.07 0.0 -0.03 0.10
8.8 RLCCP1 . =0.44 10.62 -0.02 - 0.43 .
. 8.7 LCHNN1 8.96 50.05 0.15
8.6 "RFGDN1 0.08 .0.08
ELCCD1 8.9 CPCHMT - 0.29 ~ 0.85 0.0 ~0.04 0.10
8.8 ELCCD1 0.27 2.24 0.019° 0.31"
8.7 LCNN1- 8.96 50.05 . 0.15
8.6 EFGDN1 0.08 0.08
ELCCP2 B.9 CPCMT 0.27 0.93 0.0 "0.02 0.10
5 8.8 RLCCP2 -0.32° 2.41 -0.01_ - 0.10
8.7QLCNN2 16.39 110.741 0.25*
8.6 DN2 0.09° 0.13"
RELCCD2 8 CMT 0.26 1.01 g.0 -0.04 0.10
8.8 RLCCD2 -0.08 1.18 . 0.0 : 0.03
8.7 LCNN2 16.39 110.74¢ ] 0.25¢
8.6 RFGDN2 0.09? ) - 0.13¢
BICCP3 8.9 CPCHT 0.03 T1.46", 0.0 -0.03 0.20
8.8 BLCCP3 0.51 ° =-2.65 *" -0.016" 0.52%
8.7 LCNN3 ©o=4,20 175.79% ~U47*
8.6 BFGDN3 0.29% . /}?.40*
EICCC3 8.9 CPCMT 0.0 1.55" 0.0 ~-0.01 0.20
8.8 BLCCC3 -1.39 0.81 0.0 . _ 0.06 o
8.7 LCNN3 =4.20 175.79% 0.47%
8.6 BFGDN3 0.25% - , 0.40% \)
ELCCP4 8.9 CPCHT 0,20  0.51 0.0 0.21  0.16
) 8.8 BLCCP4 -0.01 0.27 ~0.007=* . 0.58%
8.7 LCNK4 21.20 8.29 ' * 0.05
8.6 BFGDN4 0.24" 0.15¢
ELCCC4 8.9 CPCMT 0.20 0.58 . 0.05 0.16
: 8.8 BLCCCu 0.01 =0.28)-0.014% 0.46%
8.7 LCNN4 . 21.20 8.29 0.05
8.6 BFGDN«4 0.241 0.15"
¢ 3
Nctes: See Figure 8.2 .for path models and equations, and <
Table 7.1 for definitions of variables., . <o
*Significant at < G.01. . N\
'significapt at < 0.05. . g S
"significant at < 0.10, : . . (cont'd) .
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Table B.3a (cont'd)

° (2) N = 12
2
Egqn Dependent RVSY FGDN . LCNN LCDI R
variable
KELCCP1 8.9 CPCMT 0.33 0.71 0.0 0.006 0.56
8.8 RLCCPi -0.24 5.37" -0.045 3 0.63"
8.7 LCHNN1 21.94 -6.99 , 0.11
: 8.6 RFGDN1 0.14 0.14
EICCD1 8.9 CPCMT 0.34 " 1.07 0.0 -0.03 0.53
8.8 RLCCD1 0.80 0.95 0.01 0.17
‘8.7 LCNN1 21.94 -6.99 0.11
8.6 RKPGDN1 "0.14 0.14
BICCP2 8.9 CPCMT 0.30 0.71 0.0 0.0Q5 0.38
‘8.8 RELCCP2 - - 1.25 -1.21 -0.025" 0.38
8.7 LCNN2 31.30 44,86 0.19
8.6 RFGDN2 0.14 0.19
FLCCD2 8.9 CPCMT 0.35 0.66 0.0 0.02 0.36
8.8 KLCGD2- 0.20 -0.33 0.0 0.01
8.7 LCNKN2 31.30 44.86 : 0.19
8.6 EFGDN2 0.4 0.19
EICCP3 8.9 CPCMT 0.45 0.07 0.0 -0.06 0.41
. 8.8 BLCCP3 = -0.9Q 0.28 -0.01 0.48
‘ .8.7 LCNN3 4.19 146.68 . 0.36
. 8.6 BFGDN3 0.38% ‘ T0.51%
ELCCC3 8.9 «CPCMT 0.40 0.31 0.0 0.09 0.45
8.8 BLCCC3 " 1.17 -2.71 0.01 0.20
2 8.7 LCNY¥3 4.19 146.66 ' 0.36
8.6 BFGDN3 0.38% 0.51=%
BLCCP4 8.9 CPCHMT 0.19 0.52 0.0  -0.20 0.44
8.8 BLCCP4 -0.15 0.38 -0.005". - 0.63
8.7 LCNNU 51.98 -52.32 0.14
8.6 BFGDNY4 0.43" o . 0.3
ELCCC4 8.9 CPCHMT 0.21 0.4y 0.0 *-0.02 0.42.
v 8.8 BLECC4 ™-0.43 -0.25;'.-0.010"‘ T 0.45
= 8.7 LCNN4 1.98 --52.32 - 0.14
8.6 BFGDN4 0.43n . : 0.31" "
~ - (f*~/ )
~ .
S-— -
. JNotes: See Figure 8.2 for path models arnd equatiors, and \:

Table 7.1 for defirnitions of variables.
*significant at < 0.01. ] :
j?ékignificant at < 0.Q5. ~ ‘ N
~Usignificant at < ‘0.10. - ’

y =t . ‘ ot ,//(f/
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8
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8
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Dependent
variable

CPCMT
RLCCP1
LCNN1
RFGDN1
CPCMT
RLCCD1
LCNN1
RFGDN 1
CPCHMT
RLCCP2
LCNN2
EEGDN2
CPCMT
KLCCD2
LCNN2
RFGDN2 ‘
CPCMT
BLCCP3
LCNN3
BFGDN3
CPCMT
BLCCC3
LCNN3
BFGDN3
GPCMT
BLCCP4
LCNN4
BFGDNUY
CPCMT
BLCCCY4
LCNN4
BFGDN4

Nctes: See Figure 8.2 for path models and equatioms, and

Table 7.1
*significacnt at <

Table B.3a (cont?'d)

(3, N = 22 -7
~ }

RVSY FGDN LCNN

0.20 1.06 0.0

0.03. 9.12% -0.02
13.05 38.17 .

0.13"

0.21 1.11 0.0 .

0.30 2022 0.02
13.05 38.17

0.13" . .

0.14 1. 44 0.0

0.10 -0.62  -0.025"
26.86 57.32

0.11¢

0.15 1.37 0.

0.15 -0.23 .0
26.86 57.32

0.1

0.09 0.94 0.0

0.03 -1.31 -0.0m4
-9.16 186.94%

0.37* - :

0.06 0.89 0.0
-0.80 -1.09 -0.01
-9.16 186.94%

0.37%

0.29 0.05 0.0
-0.13 0.48" =-0.004%*
32.29 -~-17.28

0.32"

0.22 0.35 0.0
-0.27 0.12 -0.007!
32.29 -17.26

0.32*

'significant at < 0.05.

'significant at < 0.10.

&
-

LCDI

-0.04
0.11

-0.01

-0.02

cr definitions of variables.
.01. . -
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0.13
0.39!
0.14
0.16"
0.14
0.28
0.14
0.16"
0.20
0.34n
0.22"
0.19!
0.14
0.0
0.22"
0.19¢
0.11
0.51=*
0.u8%*
0.53=%
0.12
0.13
0.48%
0.53%
0.20
0.5ux*
0.07
0.20"
0.11
0.26
0.07
0.20°

(cont®*d)



of corrected price-ccst mar
full graph density of inter

Fara-
digm
EICCP1
ELCCb1
BLCCPZ
EICCDZ2
BLICCP3

X
ELCCC3
5

ELCCP4

ELCCC4

*s3

« Table B.3b
Unstandardized coefficients from multiple regressions

and interlccking irn. the largest clique.

Eqr Dependernt

variable

CPCHT
LCDI
LCNN
FGDN
CPCHMT
RLCCP1
LCNN1
RFGDN1
"CPCHMT
RKLCCD1
LCNN1
KFGDHN 1
CPCMT
RLCCPZ
LCNN2
KFGDN2Z
CPCMT
RLECD?2
LCNN2
RFGDN2
CPCMT
BLCCP3
LCNN3
BFGDN3
CPCMT
BLCCC3
LCNN3
BFGDN3"
®pCuT
BLCCPY
LCNN4
BFGDNY
CPCMT
BLCCCu
LCNNY
BFGDNUY

L[] [ f ] L ] ] L[]
CNODOVWOANYDVOEONOODVWOCIDVWOENTOVWOE VNODOOANDOVWOCOLUOWe N0

fo s oo e Jo W ool e Mo e ol o Re N
. L] ] s [ [] » . ] »

¢ 2 4 0 2+ & 2 ¢t

O T OO OO DO OmOT
)

(m

kvVsuy

tetal13
betal10
betas
beta7
" 0.06
-0.11
1.20
0.03"
0.06
0.05
1. 20
0.03"
0.06
-0.06
2.92
0.02n
.06
0.02
2.92
0.02"¢
0.0
0.02
-2.49
0.08%
0.0
-0.17
-2.49
0.08%"
0.05
-0.02
4.74
0.07¢
0.05
-0.006
4,74
0.07¢

N = 30

FGDN

betal1y
betall
betasg
1.06
10.73=
53.47

0.80
g .24
47

0.95
2.32
119.52¢

1.03
1.03
119.52

1.54"
~2.02
182.10%

1.59¢
=0.25
182.16=*

0.51
*0.32
10.17

0.59

=0.14
10.17

?

LCNN. ILCD1I
tetal1lS Letalé6
ktetal2

0.0 -0.03
-0.02

0.0 . -0.04

0.02?

0.0 0.01
-0.01

0.0 -0.04

0.0

0.0 -0.01
0.0
0.0 0.24
-0.01%

«
0.0 0.06
-0.01%

R
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gins on concentration (kVS4),
locks, size of largest cligue,

4

0.09
0.43x
0.13
0s72"
0.09
0.30°"
0.13
0.12"
0.08 u
0.09
0.23r.: .~
0.13"
0.09
0.03
0.23¢
0.13"
0.20
0.51%
0.48*
0.38%
0.20
0.03
0.48*
0.38%
0.16
0.59x*
0.04
0.16°
0.15
O.uT*
0.04
0.16"

See Figure 8.2 for path models and equations, and
Table 7.1 for definitions of variables.

nificant at < 0.01.

'significant at < 0.05.
"significant -at < 0.10.

(cont'd)
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ELCCP1

ELCCD1

FLCCPZ2

FLCCD2

“ELccp3

ELCCC3

BLCCP4

ELCCCuy

- - -

Notes:

V%

L
“

Dependent
variable

CPCHT
RLCCP1
LCNN1
RFGDN1
CPCHMT
RLCCD1
LCHN N1
RFGDN1
CbPCHMT
RLCCP2
LCNNZ
RFGDNZ

RFGDN2
CPCMT
BLCCP3
LCNN3
BFGDN3
CPCMT
BLCCC3
LCNN3
BFGDN3
CPCHMT
BLCCP4
LCNN4
BFGDNUY
CPCHT
BLCCCY4
LCNN4

?;j“BFGDNQ‘

OO DO OO PO ODPOOODTOEODOEOOOONO®EoO®D
]
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- - - -

Table B.3b (cont'd)

(<

EVSY

0.10
-0.02
3.91
0.05
0.11
0.16
3.91
0.05
0.11
0.30
4.69
0.03

fPCMT .12
RLCCD2 0.10
LCNN 4.69

0.03
0.21"
-0_02"
-3.11
0.10*
0.18
0.62°
=-3.11
0.10%
0.09
-0.09
13.78
0.13!
0.17
-0.29
-3.11
0.13¢

) N = 12

FGDN

0.57
5.24"
-3.9¢

0.88
0.94
-3.96

- 0.56
-1.17
64.57

0.53
-0.54
64.57

-0.36
2.43
168.06

-0.23
-“.53|'
168.06

0.33
0.57
-56.85

0.28
0.34
-56.85

'LCHNN LCDI
0.0 0.06
-0.05¢ :
0.0 -0.03
0.01

0.0 0.03
-0.02"

0.0, 0.01-
0.0

0.0 0.03
-0.02"

0.0 0.01.
0.01

0.0 -0.05
-0.005"

0.0  0.05
-0.009"

Page 25%

0.60
0.63¢
0.05
0.23
0.58
0.15
0.05
0.23
0.49
0.38
0.13
0.17
0.48
0.02
0.13
0.17
0.54
0.65
0.36
0.53=%

*0.53

0.46
0.36
0.53% }
0.49
0.70°
0.12.
0.40°
0.49
0.56%
0.12
0.40°"

See Figure 8.2 for.path models-and-equations, and
Table 7.1 for definitions of variables.
*significant at < 0.01.
'significant at < 0.0Q5.
"significant at < 0.70.°

\/f\

(cont*d)
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Table B.3b (cont'd)
. , S (3) N = 22
2
Eqn Dependent < VS4 FGDN LCNN LCDI K
variable «;

FELICCP1 8.9 CPCMT 0.05- 1.0 0.0 0.0 0.13
8.8 RLCCP1 0.04 8.83% -0.02 0.39¢

8.7 LCNN1 1.61 45429 0.11
8.6 RFGDN1 .0.04", , 0.23¢

RLCCD1 8.9 CPCMT 0.05 1.05 0.0 -0.03 0.13
_ 8.8 RLCCD1 0.03 2.35 0.02 0.28

8.7 LCNN1 1.61  45.29 0.11
8.6 RFGDN1 0.04¢ 0.23°

FLCCP2 8.9 CPCMT 0.05 *.3s 0.0 0.11  0.21
8.8 RLCCP2 -0.01  -0.44  -0.024°" . 0.34n

8.7 LCNN2 4.54  76.39 0.16
8.6 RFGDN2 0.03" 0.10"

FICCD2 8.9 CPCMT 0.05 " 1.33 0.0 -0.01  0.14
§.8 RLCCD2 0.06 =-0.31" 0.0 0.01

8.7 LCNN2 4.54  76.39 0.16
i 8.6 RFGDN2 - 0.03" 0.16"
BLCCP3 8.9 CPCHMT 0.03 0.89 0.0 0.02 0.12
8.8 BLCCP3 -0.17  -0.19 -0.015 0.52%
8.7 LCNN3 -6.78 209.37= 0.50%
N - 8.6 BFGDN3 0.10% 0.53%
EICCC3 8.9 CPCMT 0.03 0.83 0.0 -0.02 0.12
8.8 BLCCC3 .06 -2.70  -0.01 0.12
6.7 LCNN3, ~A78 209.37=% . 0.50%
. 8.6 BFGDN3 0.10% 0.53%
BLCCP4 8.9 CPCMT 0-10 -0.06 0.0 0.74  0.22
8.8 BLCCP4 -0.06 0.54' -0.004= 0.58%

- 8.7 LCNN4 €.51 -12.81 * 0.04
8.6 BFGDN4 0.09" 0.22¢

ELCCC4 8.9 CPCMT 0.07 0.33 0.0 0.07 0.12
8.8 BLCCCY -0.13 0.27  -0.006" 0.31"

8.7 LCNNu .51 -12.81 0.04
(- 8.6 BFGDN4 0.09°" 0.22!

. o»r
thels See Figure 8.2 for path models ard equations, and
Table 7.1 for defiriticns of variables.
*significant at < 0.01.
'significant at < 0.05.
"significant at < 0.10.
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APPENDIX C

Glossary of symbols and abbreviatiorns

BFGCDO1

EEGCDO2

BFGCDO4

BFGCDO5

BEGCDQ7

BFGCDOS8

EFGCD 10
/”\

BEFGCD11

Boolean algebra
grcss bock value of depreciable assets
nunker of edges in a graph or network

centralizatiorn of degree on the full
graph c¢f binary-valued DD ties for TOT

centralization of degree on the full
graph of binary-valued DO/00 ties for
TOT 3 .

centralization of degree on the full
gragrh of binary-valued DD ties for TOT

centralization of degree on the full
grarh of binary-valued DO/CO ties for
TOT 4

centraiization of degree on tg;/&;}l
graph of binary-valued DD ties”for TOT

centralization of degree  on the full
graph cf binary-valued DO/00 ties for
T0Q 1

centralization of degree on the full
grarh of binary-valued DD ties for TOT

centralization of degree on the full
graphsof binary-valued DO/C0 ties for
TOT 2
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EFGCD13 Centralization of degree on the full
graph of binary-valued DD ties for TOT 5

BFGCD14 Centralization of degree on the full
grarh cf birary-valued DO/CO ties for
TOT 5

a

BFGCD16 Centralization of degree on the full
graph of binary-valued DD ties for TOT 6

BFGCD17 ' centralization cf degree on the full
graph of binary-valued DO/0O ties for
T0T 6 ‘

EFGDNO1, BFGDN3 density on the full graph of

bipnpary-valued DD ties for 70T 3

BFGDNO 2 density on the full graph of
bipary-valued DO/0OC ties for TOT 3

BFGDNO4& density on the full é?hph of
binary-valued DD ties for TOT 4

BFGDNOS5, BFGDN4 ' density on the full graph cf
binary-valued 0LO/0C ties for TOT 4

BFGDNOQ7 density or the full graph of
binary-valued DD ties for TOT 1

BFGDNOS8 density on the full graph cf
' binary-valued DO/0C ties for TOT 1

BFGDN 10 density on the full graph of
binary-valued DD ties for TOT 2

BFGDN11 . density on the full graph cf
binary-valued DO/CC ties for TOT 2

BFGDN 13 , density on the full graph of
binary-valued DD ties for 10T 5

BFGDN14 density on the full graph cf
. binary-valued DO/CC ties for TOT S

BFGDN 1€ density or the full graph cf
. binary-valued DD ties for TOT 6

BFGDN17 densTty cn the full graph cf
binary-valued D0O/GC ties for TOT 6

ELCCCO1, {BLCCC3 centraliiation of compactness on the
‘ largest component cf the grarh of
birary-valued DD ties for TOT 3 .



ELCCCOZ

ELCCCOu4

ELCCCOS, BLCCCY

ELCCCOG7

ELICCCO8

EICCC10

ELCCC11

ELICCC13

EICCC14

ELCCC16

ELCCC17

ELCCDO1

B1CCDO2

ELCCDOU

Y
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centralization of compactness on the
largest component cf the graph of
binary-valued DO/0OC ties fcr TOT 3

centralizaticn of compactness on the
largest component cf the graph of
binary-valued DD ties for TOT 4

centralizaticn of compactness on the
largest component cf the graph of
binary-valued DO/OC ties fcr TOT 4

centralization of compactness on the
largest compcnent cf the graph of
binary-valued DD ties for TOT 1

centralization of compactness on the
largest ccmponent cf the graph of
binary-valued DO/0OO ties fcr TOT 1

centralizatiop of compactness on the
largest component cf the graph of
binary-valued DD ties for 101 2

centralization of compactness on the
largest component cf the graph of
bipary-valued DO/0OO ties for TOT 2

centralization of compactness on the
largest comporent cf the graph of
binary-valued DD ties for T0T 5

centralization of compactness on the .
largest component cf the graph of
binary-valued DO/0OC ties focr TOT 5

centralizaticn of compactness on the
largest component cf the graph of
binary-valuved DD ties for TOT 6

centralizaticn of compactness on the
largest component cf the graph or
binary-valued DG/OO0 ties fcr TOT 6
centralization of degree on the largest
component of the graph of binary-valued
DD ties for TOT 3

centralization of degree on the largest
component of th€ graph of binary-valued
DO/00 ties for TOT 3

centralizaticn of degree on the largest
component of the graph of binary-valued
DD ties for TIOT & -
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BLCCDOE centralization of degree on the largest
component of the graph of tinary-valued
DO/0CO ties for TOT &

BLCCDO7 centralization of degree on the largest
component of the graph of Ltinary-valued
DD ties for TOT 1

BLCCDOS8 centralization of degree on the largest
componert of the graph of tinary-valued
DO/00C ties for TOT 1

BLCCD10 centfalization of degree on the largest
component of the graph of Lkinary-valued
DD ties for TOT 2

BLCCD 11 . centralization of degree on the largest
‘ component of the graph of Linary-valued
DO/00 ties for TOT 2

ELCCD13 centraiization of degree on the largest
component of the graph of rinary-valued
DD ties for TOT 5

ELCbD1u centralization of degree on the largest
component of the graph of Lkinary-valued
DO/00 ties for TOT 5

ELCCD1¢ centralization of degree on the largest
component of the graph of Ltinary-valued
DD ties for TOT 6

ELCCD17 centralization of degree on the largest
‘component of the graph of ltinary-valued
DO/00 ties for TOT 6

-

" BLCCPO1, BLCCP3 compactness on the -largest comporent of
. the graph of banary-valued DD ties for
TOT 3
BLCCPOZ2 compactness on the largest ccmponernt of
the grark of binary-valued DO/CO ties
for T0T 3
BLCCPOu conpactress on the largest component of
‘ the graph of binary-valued DD ties for
T0T 4
ELCCPOE, BLCCP4 compactness on the largest ccmponent cf
the graph cf binary-valued DO/0CO ties
for T0T 4
BLCCPO7 compactness on the largest component of
the graph of binary-valued DD ties for
TCT 1



ELCCPO8

ELCCP10

BLCCP 11

BEICCP13

ELCCP 14

BICCP16

BLCCP 17

BLCDNO1

ELCDNOZ

ELCDNOQ

~
BLCDNOS5S

BLCDNOQ7

ELCDNOE

BLCDN 10

BEICDN11

compactness on the largest
the graph of binary-valued
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component of
DC/00 ties

for TOT 1

copractness 9n the largest ccmponent of

the graph of
TOT 2

birary-valued DD ties for

compactrness on the largest component of
the graph of binary-vaiued DC/00 ties

for TOT 2

comfpactness on the largest ccmponent of
the graph c¢f binary-valued DD ties for

TOoT 5

compactness cn the largest component of
the graph of binary-valued DC/00 ties

for TOT 5

cmpactness on the largest ccmponent of
thye graph of binary-valued DD ties for

TOT 6

-

compactness on the largest component of
the graph of binary-valued DGC/00 ties

for, TOT 6

density on the largest
grarh of binary-valled
\

density on the largest
graph c¢f bipary-valued
TOT 3

density on the largest
graph of binary-valued

density on the largest
gragh cof binary-valued
TOT 4

density on the largest
graph of binary-valued

density or the largest
graph ¢f binary-valued
TOT 1

densiiy on the largest
graphk of binary-wvalued

density on the largest
grath c¢f binary-valued
TOT 2

component of the“
DD ties for TOT 3

component of the
DO/00 ties for
component of the
DD ties for TOT 4
comfponent of the
DO/QO0 ties for
component of the
DD ties for TOT 1
component of the
DO/00 ties for
component of the

DD ties for TOT 2

component of the
DO/CO ties for



BLCDN13

BLCDN 14

BLCDN 16
ELCDN 17
EFGDN 3
EFGDNY
ELCCC3
EICCCU
BELCCP3
BLCCPY

C

C(2)
cc
CD
co
cE

CPCH

CPCMT
CECM4

CECMS
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density on the largest component of the
graph of binary-valued DD ties for TOT §

deﬁsity or the largest compoment of the
graph cf binary-valued DO/CO ties for

TOT

5

density on the largest component of the
graph of binary-valued DD, ties for TOT 6

density on the largest comrponent of the
graph of binary-valued DO/0QO ties for
. TOT 6

sSee

see

see

see

sSee

see

BFGDNO1

BFGDNODS

BLCCCO1

ELCCCO05

BLCCEO1

BLCCPOS

costs of production

clcseness (reachability) of node & to
all other nodes in a graph or network

(Freeman's) centralization of

(Freeman's)
a graph or network

“compactness (closeness, Feachability)

certralizaticn of degree in

concentratior in an industry, market, or
market area

-

(Beauchamp's) compactness in a graph or
network

(Burt's) corrected price-cost margin
p

corrected price-ccst margin'for all
€nterprises in an industry

ccrrected price-ccst margin for tcp 4
enterprises in an industry

corrected price-cost margin for top 8
enterprises in an industry ,
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Ck capital-output ratio

s
CES capital-cutput ratio where output =
sales of products and services
CESP . capital-output ratio where output =
sales of products cnly
C nember of the board of directors )
L{I,J) distance between ncdes I and J in a

graph cr network

LD director-direcﬁor interlock (may subsumé
other ties--see Chapter 6) -

LE director-executive boérd“ ock

afR ’/,) residual degrees of freedon ™ - L

DG (3) - degree of node A im a graph or network

DI degree of interlocking

LN density of e®&¢s in agraph or netverk

Lo director-officeY interlock e

Lo/00 i combined director-officer and

officer-officer interlocks (subsumes
other t'ypes.of interlocks--see Chapter

6) -

E executive board member

ED - . executive board-director interlock

EE executaive board-executive board
interlock :

EC ‘ executive board-of fdcer interlock :

FG, FUIL full graph (i.e. all no&es and7edges
included) . -

~ : R

density of ties on the full graph

Anscombe ,and Tukey statistic for
regressicn residual Pattern 2

BVS ) Herfindahl index fcr an indusf}y or
market area, based orn value c¢f shipments

11, IN-IN ' intericck where both interlocked firms
operate in the market area



10, IN-OQUT

I;

1¢c, Lcc

ICDI |

(8N

LCNN

ICNNiL

I1CG

CD

QE
I, OUTI-1IN
cC

.
00, 0UT-0UT

ECH
ECNMT

-~ ECHG

PCM8
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interlock where/only the sending firm
operates in the market area

payroll

~
largest compeonent {i.e.conponent with
largest rumber of odes) in a graph or
network //n

degree of interlocking irn the largest
ccocmporent

number of nodes in the largest compornent

numnter ofy nodes in the largest component
of the 'graph or network fer TOT i

logarithm
adjacerncy matrix fecr a graph
maximum 4

nunber of nodes irn a graph or retwork

"officer

output (e.g. sales, value cf shipments,
etC.) tos .

. ' i
officer=-ditector interlock (nay subsume
other interlccks--see Chapter 6)

officer-executive board interlock

interlock where only the receiving firm
operates in the market area

officer~officer interlock

interlock where neither firm operates in
the market area
-3

profit, profit d%rgin

price-cost margin

price-cost margin for an industry

— e —————
price-cost margin for the top 4
énterprises in an industry

price-cost margin for the to
enterprises in an industr
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"chqug;a
EFGég;2 ¢
EFGCDOY

RFGCDOS

3

RFGCDO7 - '

RFGCDUS -

>
EFGCD10

#

RFGCD 11

EFGCD13.

 RFGCD14

Y

REFGCD16
"RFGCD 17
_EFGDNO1

EFGDNO2

b Y

FFGDN Q4

RFEGDNOS*

-

\W\

}

~Pearson product-moment correlatlon

”

centrali®ation of degree “on the full
gragh of reai-vaiued DD ties fof TOT 3~\§

- -

centralizaticn of degree on the full
graph of rea;-valued DQ/OO ties for’ TOT

3 : .
.

A4

A

central1zatlon of*degree § the full
graph of- real-valued DD ties for TOT 4

gge-on the_full

centrallzatlon of deg
graph pf real-valued

-G

/00 ties Tor TOT ;

centralzzatlon of degree on fhe full N

graph of real-valued DD ties for TOT 1

centralization of degree on the full
graph of real-valued DO/OO ties for ‘IOT

e 1

) -

»

%‘

centralizatién o degree on-'the full
-.gragh of re%&-vaiued DD ties for TOT 2

centralization of degree on the full = -
graph of reajl-valued DO/OO ties for TOT
.2

acn cf degree on the full’
grarh of re®l-valued DD ties for TOT 5 ///

centraliza

: L A
“centralization of degreeﬁﬁn the full

5

-

graph of real-¥2Mued D0/00 ties for TOT

"centrallzatlon of degree on“the full
graph of real-valued DD tles for TI0T 6

-

centrallzqtlon of degree on the ﬁull
graph cf real-valued DO/OO tles for TOT_

6

-,

densi

den51ty on the full‘graph

D0490 tles for TOF, "3

N

den51ty ‘on the full graph

DD ties for TOT q

den51ty on the fu 1 graph
4

ngbO/oo ties for &

4
&

Yy ¢n the fu;l graph
DD tfes foxn TOT 3 ‘

'y

-

/

.cf reali-vail

I3

e

. \
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2

e

+

cf réélQVelued

]

. . L ]
of real-valued

¢f real-valued

k-

&

d .

-~

Lr ,

r



-

"RFGDNO%S RFGDNT

~RFGDNPSE
ERFC
EEGDNY -
EFGDNTO
RFGDN11, RFGDN2
¢ - \/
«+ FHKFGDN13 Z//’/

RFGDN 14
RFGDN16
EFGDN 17
ﬁfénnz

ELCCCO1

RICCCO2

EICCCO4
Y

EICCCO5

RICCCO7

FLCCCO8 ~ $

AN

_, BLCCC10

.‘.

. Y

¥ .“ - §=é

density on\the full graph cf geal-valued
DD ties for TOT 1 . _ ‘

S ,
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-

density on lhe*full graph of real;valueq/*
DO/CO ties for TOT 1 : : .

see RFGPNO7 L~ )
density cn the fall graph of

DD "ties for TOT 2
- Ry -~

density on the full graph . of
DO/00 ties for TOT 2

F
reai-valued
real-valued

n° the full graph cf real-valued
L, TOT 5 -

on th IRal-valued
ies for

ull graph‘of

DC/00 OT 5

density on j;e full graph cf real-valued

DD ties for P07 6

. ®
density on the full graph of real-valiued
DO/00 ties for TOT 6

s?e RFGDN1% ‘ 3 3
Ccentraliization of compactness of~the
largest component of the graph of
real-valued DD ties for TOT 3

ralizat L‘cf{. o
centralization compactness on

he
largest component cf the graph off
real-valued DO/0C0 ties for TOT.3

centralization of compactness on the
largest component cf the graph of
real-valued DD ties for TOT 4

centralizaticns of
largest compcnent
real-valued DO/0O

'. J 4 - . L :
c‘htra;lzatlon of
largest component.:

compactness on the
cf .the' graph of
ties for TOT 4

. B ]
compactness on the
ct the graph of

real-valued DD ties for TOT 1

centralization of
lardgest componment
. Teal-valueqd DO/0O0

‘centralization of
Ilargest compondnt

compactrness on the
cf the graph orf
ties for TOT 1

compgctness on the
cf the graph of

_real-valued DD ties for TOT 2 . '°)



RLCCC11

- B

rLccc13®
ELCCC14

RLCCC 16
ELCCC17
ELbcpo1 s
BLCCDO2
RLCCDQu
RLCCDOS
ELCCDO7, R£c€D1

ELCCDOS .

- RLCCD1

RLCCD10

& . .
-*RLCCD 11,~ RLCCD2
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centralization of
largest component
real-valued DOs/00Q

compactness on the
cf the graph of '
‘ties for TOT 2

centralization of compactness on the
largest component cf the grach of
reai-valued DD ties for TOT 5

compacthess cn the
cf the graph of
ties for TOT 5

centralization of
largest component
Ieal-valued DO/0O

V4 -
Centralization of compactness on the
largest component cf the grarh of N\
real-valued DD ties for TOT 6

centralizaticn of
largest component
real-valued DO/0O

compactness on the
cf the graph of
ties for TOT 6

centralization of degree on the largest
component of the graph of real-valued DD
ties for TOT 3 ‘

centralizatien of degree on the largest
component of the graph of real-valued
DO/00 ties for TOT 3 '

component off the graph of ‘real-valued DD

centralizatign of degree on the largest
ties fcr Tqi?u

centralizaticn of degree on the largest

. ggnponent of the graph of real-valued
/

00 ties for TOT 4
centralization of degree on the largest %
component of the graph of real-valued DD

ties for TOT 1

centralizatiocn of degree on the largest
component of the graph of real-valued
DOy00 ties for TOT 1

see RLCCDO7 -
certraldization of degree on the largest”
componeént of the graph of real-valued DD
ties for TOT 2

} cenpralization of dééree on the largest

Component of the graph of real-valued
DO/00 ties. TOT 2



-

b

ELCCD13
FICCD14
EICCD16
FICCD17

BICCD2

!hmccbo1

RLCCPO2

RICCPO4

RICCPOS

RLCCPO7,

RELCCPO8

FICCP1

RICCP10

RLCCP11,

RLCCP1

RLCCP2

. co#pact
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-

centralization of degree on®*the largest
ccaomponent of the graph of real-valued DD
ties for TOT 5

3
centralization of degree on the -largest
ccopcnent of the graph of real-valued
DO/00 ties for TOT 5

centralization of degree on the largest’

ccarcnent cf the- graph of real-valued DD
ties for TOT 6

Centralization of degree on the largest
ccoponent of the graph of real-valued
DO/CO ties for TOT 6

see RLCCD11

g .
compactness on the largest component of
the graph of real-valued DL ties for TOT
3

compactness on the largest component of
the graph ofs£§a1°valued DQ/00 ties for
TOT 3

compactrness on the largest ccmponent of
the graph of real-valued DD ties for TOT
4-

compactness on the largest ccmponenéhof

the graph of real-valued DC/00 ties for -

TCT 4

ccmpactness on the largest component of
thg~"graph of real-dvalued DD.ties for TOT
1

comgpactness on the largésk conponent af
the graph of real-valued DO/00 ties for

TOT 1 N
see RLCCPEQ7 . i

compactness cn the largest ccmponent of
the gr of real-valued DD«tlS;k\
2

ss on 'the_largest component of
the graph &f real~vaﬁped DO/OO ths for

TOT 2 . -

cgmpactress on the largest ccapohent of
the graph of real- valued DD ties for TOT
S

for TOT .

P

3



-~

RLCCP 14

RLCCP16

RLCCP17

~r
<

RLCCP2

RLCDNO1 -

BELCDNOQZ2

-

- &

RLCDN Q4

ELCDNO5

RLCDN Q7

ELCDNOS

4

RLCDN10 -

Elégu11j

RLEDN 13 WP

-

ELCDNtY

B
A

ya

ARLCDN1E

"RLCDN17
™~

L
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‘compactness on the largest cqmponent gt
the graph of real valued DG/CO ties for
T0T 5

- compactness pn the largest ccmponent of

¥ ¢

the grapl ofjreal-valued DD ties for TOT

6

compactness on the largest ccmponent of
the graph of real-valued DO/GO ties for
TOT 6

-

see ERLCCP11

density on the largest component of the
graph of real-valued DD ties for TOT 3

density on the largest comfonent of the

graph of real-valued DQ/0C ties for TOT -

3

déﬁsity on the largest comfponent of the

graph of real-valued DD ties for-TOT 4

density on the largest component of the
graph of real-valued DO/CC ties for TOT
4

¥

density on the largest component of the
graph of real-valued DD ties for TOT 1

density on the largest component of the

grath of real-valued DOLOO ties for TOT
g , RO A<

density on the largest compogent of the
graph of real-valued DD ties@for TOT 2

'ﬁensﬁty on the largest compcnent of e
’“'graph of real-valued DO/0C ties for TOT

2 .
. r

dqu;ty cn the largest ‘component of the
graph of real-valued DD ties for TOT 5

den51ty on the largest component of the
.graph of real-valued DO/QO ties for TOT
°5

-

density on the lgrgest component of the
graph of real-valued DD ties for TOT 6

density cn the largest comtonent of the
graph cf. real-valued DO /00 tles for TOT
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EMS ‘ residual mearn square o

RVSY tcor 4 concentation ratio for an industry
or market area, based on value of
Shipments

Fvss tcr 8 ceoncentation ratio fcr an industry
or market area, based on walue of
shipments

EvVsSun top 4 concentration ratio for a market

area, based om value of shipments

RVS4 (I) top 4 concentration ratio for S.I.C.
’ b-digit industry 1
F1, R2, R3, R4 reéression residual terms'
'S | market eshare of a firm or enterprise
SKLOGM ¥  skewnels of LOG (%) , where x is the raw

value of the variable

SKLOGXP1 skewness of 1LOG(x + 1), where x is the
raw value of the variable

SKMISS skewness, where cases with a value. of 0
for this variable are excluded

SKRAW skewness

SKRECIEM skewness of 1/x, where x is the raw
value of the variatie

SKRECXP1. 1‘ skewness of 1/(x + 1), where x is the
raw value of the variable

SQORT square rcot

SsC sum of squares attributed to the model

sdn ‘ _sumﬁation

™12 Draper and Smith approximation of

Anscombe and Tukey's k statistic for
regression residudls Pattern 3

' ' .
70T 1 . 5 type of tie 1: directly horizontal ties
) between ent®rprises (iw.e. Loth
, interlocked firms cperate in ‘the market
are : :
| a) | Y -
TICT 2 : type of tie 2: TOT 1 plus indirectly

hcrizontal ties betwyéen enterprises
(i.e. at least one of ghe interlocked




TCT 3
TCT 4
TICT 5

T0T ©

v ) q
V(A,B; X1,X2...Xk)

VA
VS

VST (I)

VSu(I)
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firms does not cperate in the market
area) R
A TS ;

type of tie 3: TOT 1 clus /directly
horizontal bank ties (i e.JtLes Ppetveen
an industrial entecprise and-a Bank
where the firm in the enterprlse
operates in the market area)

type of tge 4: TOT 2 pLus dl:ecg;y and
indirectly horizontail barnk<ties (the
latter are irndustriai-bank ties where
the firm ir the industrial enterprise
does nct operate in the market area)

type or tie 5: TOT 3:plus directly
horizor.ta} bank-mediated P2 ties (i.e.
P2 ties -tetweern enterprises mediated by
a bark, where the two firms tied to the
bank both cperate in the market area)

type of tie o: TOT 4 plus directiy and
indirectly horizontal bark-mediated P2
ties (the latter are PZ -bank-nediated
ties where at least one of the firms
tied to the pank dces not cperate in the
market area)
residual degrees cf freedon

[

intensity of a tie, or a matrix cf such.
intensities

value of a path between nodes & and B
thrcugh nodes X1, X2, etc. to Xk
]

value added
value ¢of shipménts

total vaiue of shigments fcr S§Ii.cC.
4-digit industry I &

value of stipments cof top 4 enterprises
in £.I.C. 4-digit industry I

Shapiro-wilk rcormality statistic
mean cf oruserved Y

predicted Y . -









