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Social Networks

..€

Dming the lest decade or so, many soctal scten-
tlsts have begun to wrtte about sociai networks.
The network tdea has been Lnvoked to e.xplaln the
bel:avior of rnarried cerlples ln Bi.tta[n, attrndance
at worklng partles ln Tanzania, alignrrrents in quar_
rels, success lrt electtons, and nrany ot}er dlverse
soctai phenomena. The presence of soclal net_
works has been hatled aa a necessary ingredtent
l-n any coheslve soctet5r, whlle beyond the bounds
of social science networks have been used, for
lnstance, ta aaalyze hansportaflon systems, recoff_
nize well-formed sentences, and deslgn ketiles.
There seems to be no llmit to the prohlems that
caa be tackled wlth the help of networks, and Il ts
ternpttng to,tr\ink ihat some new anaiyttcal panacea
has ixen cifucovered. But the very heterogeneify
of applicatlons should make us eauflous. perhaps
rtretworks" ts Just anotler fashionable word. Il
sounds smart for a few years but like many other
trendy terms mernsr all thtngs to al.l men, and wtlt
drop out of use when fashlons change. There Ls
no doubt tiat many of the references to networks ..
tr the llLerahrre of soclal aathropologT and related
dlscipllnes are determlned by fashton; the messa4Je.
could often be stated more clearly and stmply usiag
more humdmm words. Commenttng on a.recent
artlcle, Bott says tlat network means 'Vlrtually
any kiud of soclal enilt5rf'(lg71, p. 319). yet
tfiere are other trcstances where the concept of so-
clal netrork ts really put td work. These are the
examples I shall try to seek out and dlscuss.

The first dlstlacilon to make ts bets/een the
metaphorlcal u.se of tfie network ldea and Lts use
as a preelsely deflned analyilc concept.' The meta_
phorical trse ls well established. Radcltffe-Brown
wrote tn 1940, of t}.e abortgbral lahabiiants of a
part of Australla, tlat 'rdirect obseryation does
r€veal to us that these human beings are connected
by a complex network of soclal relations. I use
the terrr rsoclal struchrrer to denote thls network
of actually exlsttng relationsil (p. Z). [Ie was
certainly not the ftrst to use the term ilnetwork"
in thts way, but llke many sriters before and af&r,
the term remalned for him a metaphor; he never
soughi to deflne lt precisely, to measure lt, or to
dlscuss lts properiles apart from those of the
social slructure Lt constihrred. Likewl.se Fortes

'refers meraphorically to
and Bendlx, translattng S

ln Web of Kinshi ( 1e4e)
immel, to The tri'elr of

Croup Affiliations (1955)" Soutiall (1961) de-

J. A. BABNES
University of Cam bridge

:.

.'.1

,n.

:il,''.',' l

,fl
,!:.-

,::
1.-.a 

_

.:.)

i

..i

.l
I

:-{a'

,

1

c
An Adciison.Wesley

Module
in Anthropology

scribes the parish chief of Kisenyi and his head-
men as plvots or focal poi:rts of dense netw.orks of
relationshlps. The ldes b€hild those metaphors ts
slmple. Every lndlvldual tn soclety ts seen as
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linked to several others by soclal bonds that partly
reinforce and partly conflict with one another; the

orderliness, or disordcrliness, oI social life re-
sults from the constratnts these bonds tmpose on

'.he aclions of individuals.
The same idea lies behind the use of the soclal

nelerork as a tool of analysts. Some anthropolo-
glsts have argued tbat the notton of social network
is useful only as a general nretaphor (Etrth et al',
1969, pp. 289-291). Others, lnstead of merely
acceptlng the exlstence of a soclal nete/ork as a

datum, have deftned preclsely whtch tndlvtduals
bel^.s to a network and have classtfled the ktnds

of social bonds that extst between them. llore
[m portant, s eve ral ant]rropolog l"s ts and soc to lrry ts t*
have tried to sort oul the palcerns formeti by soctal

bonds and to dlscover wbat causal conneclions,
there may be between the varlous patteras and ttre

behavlor and sentlments of the lndtvlduals en-
meshed by them. In ottrerwords, ttrese wrlters
disttngulsh between one network and anottrer' and

use nefwork parameters as varlablse ln analysla

and explanattou of other soclal phenomena' There

is a rough rlle of thumb to dtstingutsh the meta- "

phorlcal from the analyttc rnage: I'ttre network of

social relattonsrt is usually a metaphor, whlle most

aaalytic wriiers refer to Itthe social network'"
Nevertheless there ls no such thtng as a theory

of social networks; perhaps there never wtll be'
The basis tdea behind both the metaphortcal and

the analytic uses of soclal networks-that the con-
figuration of eross<uttlng tnterperssnal bonds ls

io-"o*" unspecifted way eausal\r connected wtth

tle acttons of these persons and wtth ttre soclal
instibrttoDs of thetr soctety-thLs rematDs a bastc

ldea and nothing more. It constthrtes what Homans

cal1s an t'orlentlng statementr' (1967, p' 17) rather
than a theorT wtth proposttioas that can be tested'
Only when we postulate a speeLftc form of com€c-
tion between lndivlduals, tnstthrtlons, behavlor'
and networks ean we generat€ testable pr'oposi-

tlons. Some wrlters on networks bave done ttrts,
but they have not all postulated the same.ktnds of 

-

connectlon, for the concept of network ean be used

wlttr dtverse theories of soctety. As Bott says,
t'There ts nothtng revolutlonary about the tdea'of

social network. It ts the sort of coucept that can

be used ln many concephnl frames of referencert
(1971, p. 330).

Some tnvesttgators have been content merely
to descrlbe propertles of soclal networks without
grinding any parttcular theoretical uie' We etiU

i.ro* t ""y 
ilttle about networks, parttcular\r about

their large-acale characterlstlcs, and some ex-
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ploratory ethnography can usefrrllgr precede the
formulatlon of testable theoretlcal propos ltlons.

Hence thts exposltlon cannot present a coherent
theory. Instead we shall look at a varlety of ap-

- ", plicattons of the notion of sosial network to see -

what has been learred arld to suggest where further
tnquiry might be feaslble and worthwhlle.

Because ttre concept of network has so many
diverse applicatlons, lt has been derreloped tn dt-
verse ways, wlth conflictlng usages of techntcal
terms. Because the concept has recently become
fashionable, the termi:rologtcal confusion has
greatly lncreased. The terminologtcai Jungle, ln
whlch any newcomer uray plnnt a tree, ls evldence
for the baslc slmpllcily of the ldea of a network..
Thor.igh the word rrnebworkrr may not be used, t,he

-otlon may be present as a folk concept and need
not be on\r a construct of the analyst. For ex-
ample, Reestg Welsh laforma.nts told hlm that be-
causre of tntermarrtage ttrey were woven together
like a pigrs entralls, and that a netgbbortng vaUey
was like a dog-lf you tread on its tall at one end
of tle, valley, tt will bark at the other end (Rees,
1950i pp. 75, 80). The two fundamental propertles
of networks, multtple laterconnecttons and chabl
reactlons, are clearly i:rdtcated.

.'' As scholarly terrns plgts entralls aad dogs
might be misunderstood. To wrlte clearly about

sfudies ln general terms we have to adopt
some definlte metattreoretlcal stance and teehnlcal
vocabula4r desplte tbe lack of consensus among
practltloners. The orlentation adopted here [s
derlved from Radcllffe-Brown, as quoted above;
the soclat network ig seen essential$r as a network
Ln whtch all members of a soclety, or some part
of a societSr, are enmeshed. We will ttrerefore
look at the varlous sfudtes to see how what for
Radcliffe-Brown was merely a metaphor has been
transformed lnto an operatlonally deflned concept.
A disttrcttve feahre of tie use of thls concept we
iake from Bott, one of the ftrst soclal antlropolo-
gtsts to use the ldea of network as more than a
metaphor. She says, "My alm was (and sttll ls)
to understand how the tnternal functloning of a
goup Ls alfected not only by its relationshlp wlth
the people and organlzations of lts envtronment,
but also by the relatlonships among tJ:ose people
and organtzatlons" (Bott, 1971, p. 249). The flrst
part of her alm could be achleved perfectly well
without the use of the ldea of a network, though ln
fact eome of the sfudi.es whlch pprport to be about
social networks are corlcemed with only thls, as
we shall see, It lg the second part of her alm-
to dlseover how A, who ls ln touch wlth B and C,
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l,s affecDed by the relation between B and C-tttat
demaadg ti.e use of the network concept. As Nadel
eays, defeudtng hte use of the term f'network,rt
tT do not merely wtsh to tndtcate the rlinksr be-

., tr:ren persons; th.ts ls adequatel-r done-ir-v the lvord
rplationshtp. Rather, I wish io indicale the

furtler ltnkage of the llnks themeelves and the
lmportant conseguence that, what happens so-to-
speak between one palr of rknots?, must affect
what happens between other adJacent oaegr'(1957,
p. 16).

By followlng Nadel and Bott, we can dlstin-
gulsh those so..called network sfudies where only
the effect on A of hts ltnle to B, C, D, etc., l,s

consldered. Although these could have been made
without reference to nehxrorks, s/e can see tiren
as taki-ng ttte flrst sbep towarrC a fuller neiwork
analysls. By followtng Radcltffe-Brown, and thus
takilg a soclocentrtc or stnrcturallet posltlon,
we rrm into more serlous f,rouble. llany rvrlters
have referred to trthe personalnetwork" or "the
ego-centered network," and several of those who,
have done most toward developlng the concept of
network as an aaallrtic tool rather than as a meta-
phor have concentrated thetr attentton on the vlew-
potnt of a selected actor who has soclal eontscts.
Thus for example Mltchell, whose wrlttngs have
tnsptrid much fieldwork on networks, argues that
[r an emplrtcal lnvestlgatlon a network must be
baced from gome inltial startlng point or point of
anchorage, usually an lndivldual whose behavlor
the observer wlshes to tnterpret (1971, p. 13).
Thts he salls a t'personalnetwork.il Bott has
marshaled an lmpresslve list of wrlters who de-
fine a network as all or some of the social units
(indivtduals and groups) wlth whom a partlcular
ladlvidual or group ls in contact (1971, p. 320).
It is certaln\y true that, except in very emall so-
clal systems, lt lB qulte tmpracttcal for an ln-
vestigator to obsenre or tofer more than a small
fraction of all the soclal links preseut between
members of a soclelr or dellmited social region;
usually all he can do ls select a handful of lnform-
ants ald dlscorer who their contacts are. Never-
theless the soeiocenf,rtc vtewpotnt of Radcliffe-
Brown has tts merlts, particularly Ln the present I

contex!, where we are coneemed wtth a wlde vart-
ety of hqutrles made from divergent theoretical
standpolnts. For the social network, ba Radcil-ffe-
Brownrs Bense, lnvolvirg all members of a socie[r,
exists Lrdependently of any Lrvestigator. Although
tt may remaln largely unhrowa, we cannot assume
ttrat the effect of the network on-lts members ls
medlated on(y through ttrose links the lnvesligator
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ts fortu:rate enough to rmcover. A soclal network
:rray sometlmes have one or more members who

are, tn some sease, central; thts is the case, for
instance, when we descrtbe someone as at the

cenler of a web of t-afrtgue, of as a i<ing.oin in the

orgaalzatton. But.ttre ego<eniralliy of the "net-
workrr formed by an l-uformant and hls dtrect con-
tacts ts usually a:r artlfact of the l-nvestlgatlou'
even though lt may be a.u illusion shared by the

lnformant. fuiy tf the lnformant happens to be ln
fuct a soclally central person Is ther-e soclologtcal
signtficance to the ego+entrality of t'histt network'
Iievertheless any i:r-formaat, however socially
margtnat he rnay be, plus his Unks to his dtrect
eontacts, constlhrtes a recog:ntzable portlon of the
'*-iCer social nernork and :re shall tntroduce terms
for such poritons, The speclai case presented by

ego-centered ki:rdreds w111 be discussed ln the

sectlon on networks and klnshiP.
We need a scheme for sorttng out the rrarlous

studles that apply the ldea of aeFrorks. Our flrst
crlterton ls sLrply size, the number of mits i:r

the network. If the aetwork is very small, the

ldnds of analysls tbat are practical differ radtcally
foom thoae posstble tn larger networks. The next
two crlterla refer to two speclal features of net-
qork analysls. One ts that suggested by Bott,
whether attentlon is paid to the effect on A of tie
relation between B and C. The other ls whether
the sfudy concer:ned deats with lndirect coatacts,
with t'the friends of friends" or si:nilar categorles
of people. Flnally, we disttnguish those studles

that elucld.ate properttes of a.network as a whole

rather than properties of its individual members.
In other words, our taxonomy of studles ls based

.r on network morphology rather thaa on t,he klads of

soclal bonds that constltute the thks in t'he vartous
networks (see Mitchell, 1971, pp. 11-12). We

ehall go on to dlseuss the criterla that can be ap-
plted to li:rks' how the dlmenslon of ti:ne enters

the studles, and how data can be collected.
Most of the shrdies deal wlth partial networks.

The soslal network, as Radcllffe-Brown concelved
It, ls usually referzed to as a total network, and

contaias all the soctal bonds bet*'eeu the constltu-
ent indivtduaB, h conlrast to partiai uei:works,

whlch contala only soclal li:nks of some speclfied
kind. Thus lI we consider only those llnks that
arlse through employment, or that rua beilreen

idnefolk, or that bLd fellow members of secret
societles or polttical parties, then we have a par-
tial network. For some purposes it rray be ade-
qtrate to treat the ltnks of a given parttal network
ln lsolatlon froa all otler ltaks. For iastance, lt

may be posstble to gtve a sattsfactory aaalysls of
a serles of marrtage Lransactions by constdertng
ouly the kin llnks between flre actors ald ignorlng
any relatlons between them artslng out of comulon

e mpio;rment or d ivergen t' p'r llti':ri r' tf t t tatior'"
Llkewlse a vast amorutt of the liieretrtre on l"ncius-

trial soclolory ts based on the assumptloc that
soctal relations arlslag outslde the place of work
have on\y negltgible effect on the pattern of rela-
ttons lnslde the factory or offlce. How approprlate
these assumptlons are car' of course, be deter-
mined only bY emPirical tnqulry.

The growth of lnterest i:n netnrorks amon$ arr-
thropologlsts has sometinres been athributed to

dissatisfactton wtth a mode of analysis based on

shrichtres cr group-3 (llitcheli, 197i, pp. 3-10:

Ititchell, in press). \lheiher or nol thi:s is true,
It should be clear t}ut networks and groups are not
opposed homologous categories. Blau and Scott

prt lhe potnt cleariy when they wlilte, Ia busload

of club members on a Sunday outtng [e a group,

because a network of soclal relations Unks the

members into a soclal struchrre, a structure
which ts aa emergent characteristic of the collec-
tirrtty that cannot be reduced to the attrlbutes of

tts indtvtdual members. In short, a network of
social relattons transforms an aggregate of Lndt-

viduals into a group (or an aggregate of groups

i:oto a large soctal structure) . . . r' (1962, P. 3)'
Yet atthough wit}ln any group there ls always a

network of relatlons, not all ttre portions gf a so-
clal network are necessarily subsumed ln the

ilternal organlzatlon of groups. Indeed, the at-
tuaction of the ldea of a social network has been

that tt provtdes a way of also looking at those

parts of soclal ltfe where groups do not always

io"*, for example where brdtviduals make use of

ttes of cognatic ki:rship or establlsh idiosyncrattc
U:rks wtth others as frlends or ueighbors (Bar:oes'

tlS+, p. +a1. Nevertheless the consept of a soclal
network Ls tn no seuse restrlcted to idlosyncratlc,
egalitarlan, noninstitutionall'zed soclal bonds' For
example, tn a ehrdy of a crists followl"S the death

of a baby, Boswell uses a nehvork contatnhg il-
stttuttc,nalized hterarchical llnks bef'rreen a social
welfare officer and a hosptial administratioil,
ltnks between Lrdividugle as fellow members oi
a religious organization, and links deriving from
corlmon trlbal membershtp, as well as idiosln-
cratlc relettons wtth friends and with a politlctan.
He cousiders all these llnks in hie analysis of how,
the crlsts was resolved (Boswell, 1971, pp. 259-
268), The contrast is not between networks and

organlzed SrouPs, as Befu suggests, but between

i
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,b tiose soclal bond,s fhat relate aa ladtvldual to a
group and ttrose that do not. Both types of bond
operate slmultaneously on an tndlvldual, and wh[e
for some pur?oses they rnay be consldered tn iso-
lation, the notlon of a network prorides a way of
tL'rndlinB them either separately or together (Befu,
1963; see also Boisse'ratn, 1g6E; WoJ_ie, 1970, pp.
228-229). One important part of network analysis
ls the identtfleatlon of clusters and ellques and the
sfudy of how t}ese may hransforan tlemselves i:ato
orgaalzed groups,

So far we have malnly talked about the soelal
network as lf lt was made up of social ltrks behreen
iadividuals. Most of the examples oi networks
found [r the literah:re of social science are lndeed
of this klnd. But ttrere ts nothing to stop us from
exzending the idea to iaclude tmlts other than indt-
l-idc,ais. -Eor i-nstance, some nations are repre-
sented diplomatically at the capitals of some other
natiousy looklng at the world as a whole, we see a
diplomatlc social network irr whleh the rmlts are
soverelgn states and the ltnks are of various klnds-
embassies, consulatesgeneral, and the [ke.
Bott has always stressed tlat the rmits tn a network
need not necessarlly be lndivtduals, and we wlll
consider later her use.of marled corples as net-
work unlts.

The name r?network,r suggests some klnd of
vlsual representation. The usuai convention ls to
represent the rmits of a network, whether indtvtd-
uals or groups, by polnts, aud tle relations be-
tween them by lboes. If a diagram is drawn on
paper, some of the lLres rrray cross one another,
though in three dimensions this neeci not happen
(Figs. 1a and 2a). The same diagrammatic conven-
tion is used in the branch of mathematical topology
Iinown as graph theory, and social networks may
be treated as one kind of realization of topological
graphs. A few simple notions taken from graph
theory have proved useful in the analysis of social
networks, but at present the supply of mathemati-
cal tools available far outstrips tJre supply of so-
cial data to which the tools might be applied.
Hence some discussions of social neiworks are
exercises in mathematics that contribute nothing
whatsoever to social understanding. Graph theory
has little to do with ordinary graphs drawn on
squared paper showing how trvo variables are re-
iated. It is, of course, a "theory" only in mathe-
matics; it is a set of iogically intereonnected
tautologies and in no selrse supplies us with a the-
ory of social relations.

Another klnd of representation is an adJacency
rratrtx, witi each unti In the nehork correspondlng
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FIG. 1

Portion of a typical partial netryork rvith s5rmmetric
relations (for example, informal visiting) shown as
(a) an undirected graph and as (b) a symrnetric
matrix (only half shovn). In the matr,"l, cells of
value 1 indieate the presence of the relation, and
those of value 0 its absence. Entries in column 2
indicate the presence or absence of reiations with
unidentified units.
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I

F"IG. 2
Portio'n of a typical partial network with asyrnmetric
relations (for example, being a creditor) and non-
symmetric relations (for example, providing labor
assistance) shown as (a) a valued directed graph
and as (b).a square matrix. In the grapll, dasheci .

lines link creditors to their debtors, and continuous
lines link those who provide assistance to those who
receive it. In the cells of the matrix, the first digit
indieatee the presenee (1) or absence (0) of the cred-itor relation from the row-unit to the column_unit;
the secord digit indicates t}le preaence or absence
oJ the aselstance-providing relation. As in Fig. 1,
Z refete to unidentified units.
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to a row and a column l.n the matr:lx, and each ll:rk
between rmlts correspondlag to the ce[ Iylng at the
intersection of the appropriate row and column
(Figs. 1b and 2b). This representation facilitates
data-reeording in the field and also, provided that
the cells have acceptable values, 

"n"Ll"" the oper_
ations of matrix algebra to be performed on the
data. A third form of representation, uslng slm-
pllcial complexes, has also been suggested, and
doubtless others are on the way; but as with graphs
and matrices, these sophistieated mathematical
tools serwe mainly to emphasize the homespun
quality of most of the gocial dala available (see
Atkin, Johnson, aid Maneini, 1921).

We dlstiagutsh between the relaflon of A to B
and the relaflon of B to A, and we also dtsflaguish
varlous klads of relaHon. Some relailons (for ex_
ample, of fellow errnsman, or blood brottrer) are
said to be symmetrlc, meaning that lf A stards ln
a relatlon of this klnd to B, then B necessarily r
stands Ln t}le same relailon to A. Ottrer relattons
a.re nonsymmehlc, so that to general the relation
of A to B wlll not be the same as the relation of
B !o A. For example, lf A Ls the father, emp).oyer,
aad pafron of B, the relation of B to A wili be one
of chitd, employee, and cllent. llernce on a graph
or matrlx showtng thls, we must dlsttnguish be-
tween tieee two dlsttnet relaflons. In a-graph we

i{!
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@ use a llne orlented or dtrected from A to B for one
relation and a line orlented from B to A for theother, In a matrlx the cell at the tntersecflon ofroy,$.and column B is used for.oae relatton.and
he ce1l at the intersecflon of row B and column Afor the other. If we bappen to be laterested only
ln a symmeHcal relaflon, say of nelghborllness,
we crn use ar undirected llne Joining A and B to
indicate that they are nelghbors. Swltchirg from
dlrected to rmdtrected graphs slmplifles mathe_
matlcal handltng. The theory of dtgraphs (dl_
rected graphs) lg more lateresHag mathemaflcally,
but soclal sclenttsts have sometimes applted lt
ururecessart\y la contexts where the duller but
simpler theory of rmdlrecteci graphs would be ade_
quate. A total netrork of social relaticns caa be
represeated onty by a dlgraph. Some partlal net-
works, for example a network of debtor+redltor
relatlons, requtre dlgraph repr"esentailon. Ottrerparttal networks, for exanple tho€e of relaflons
of rectprocated frtendshlp or netghborllness, crn
be shown as undirected graphs (Halary and Nor_
man, 1983; Ilarar5r, 1969). U maHees are used,
s;mrmetrlcal relaHcns can be shoqm uslng the
cells on only one slde of the main dlagonal. Rela-
tions of frtendshlp are often treated tn anafysb
as sSrmmeklc, par-llcular\y tf only one of tle
partlers has been interrtewed, though common
experlence showe that asserttons of frtendshtp are
not always reetgocated (see Mltchell, 1921, pp.
24-26).

potentlal linlc are absent. But the methods appro_piate to very small networks cannot be apptied.
Kapferer has published (t9Jl) aa S.nalvksis of a.
net'vork conlathtr:g 23 members, wi*r studies of
1om-ewint larger networks to follow (ln press).
Perbaps ttre pracflcal limlt for thls sort of analysls
ts about 40 members, though if the obsenrerrs Ln-
terest is restrlcted to a narrowly defined parttal
network it ts possible to study larger networks.
Sociogramsr a pirr.flerrlar ktnd of jartlat network
typlcally lndtcating restrlcted chofces made by
each member from among hls fetlow memilers,
caa be studled as wholes even when they cootaln
several hundred members, whtle Gu[iverrs .work
on kln sets among t}te Ndendeuli appears to otier
possibilities for the shrdy of an acflon_based kin
network wlth about g0 members (Colemaa and
MaeRae, 1960; Abelson, 196?; Gulliner, 1971,
pp. 278-283). Wtt[ networks t]rat are larger silIl,
the style of analysls changes agaln. With 100
members, there are 9900 potenilal relatior.s to b€
recorded, and rmless t}re restrtcilons on achral
relatlons are ver? severe, lt becomes qulte tmpos_
sible to descrlbe the network link by link, even
wlth the help of quesilonnalres. Three types of
lnquiry are then feasible. The observer can con_
line hts attention to a small porflon of the network
containtng only a few members and ignore the ef_
fects produced by or on all other mernbers; Lr ef_
fect he is tieu studylng a sma1l or medlum-sized
network. Second, he can lnvestigate various ll,;near
propertiee of the network, ln parttcular tie charac_
terlstlcs of paths connecfing members who are not
in direct contact wlth one another; eveu ln a net-
work with mllltons of members, the pattrs between
them may be, on average, qutte short. Flna11y,
he can take a sample of the members ana/or ttaL
l.lr the network and hope to infer the characterlsflcs
of the network as a whole.

Sqra[ networks. If a social network always con-
tains all the members of a Socief5r, or all the mem-
bers of a soelal category withtn it, how cau we
speak of a network with only ftve members ? yet r
withln t}te conflnes of a laboratory the erperimenter
sklves to ereate a short-lived arttficLal societSr
with.a haudful of members whoee soctal bond.s with
ti.e real world can be tgaored for the purposes of
ttre experlment. Homans qulte properiy remt-uds
us tlat I'the laws of humaa behavior are not re_
pealed when a man leaves the fteld and enters thelaboratory" (1961, p. 1S). lVe cara well argue thatt}e eoclal characterLstlcs of arttflclally small so_
cletlee are not necessarll5r fouad unaltered in the
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SOIITE STUDIES OF NETWORIG

The s of stae. There seem to be three
size ranges of networks, each range eharacterlzed
byad lsttrctlve style of anqlys[s. If ttre network
has very few merhbers, an obsenrer may be able
to obserye ttre relaflons or lack of relaflon, be-
tween each member and every other member. He
can tlen discnss ttre network as a whole. Most
sfudles of this klnd coneern networks wlth flve
members; perhaps ten members would be the upperltmlt. Wlttr the addlilon of each new member tle
number of potenflal ltnks lnereeses by an amount
equal to twlce tite prevlous number of members.
Thus with twenty members tlene are Bg0 potenilal
ltnks to be observed. WltI a network of thts stze
it may stt1l be possible to select a few U:rks for
close scrutlny a:rd to make reasonab\r confident
statements about tie characterlstlcs of some
others, parttcularly Ii lt can be assumed that maay
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real world. Nevertleless tte results of experl-
ments on small networks are valuable potnters to
cotentlelly interesttng ar.eas 'of iaqul'ry tn larger
and more endurilg social envtronments. Follow-
lng the ptoneerlng work of Bave 's, lnterest among
experimenters hqn focused on tle eifect of differ-
ences ln the posslble channels of commtmlcation
on tle performance of tie grolp a.nd on the emer-
gence of skaflficattoa a:rd a dtvlslon of labor be-
tween its members. Three patterns of communlca-
tion are dl"sttDgutshed. In ttre A11-Channel state,
each member crn commuaicate, usually by sendlng
wrltten mesaages, wlttr everT other member.
',!hen arranged tn a Circle, each can send mes-
sages only to tbose on elther side of blm. in tie
Wheel formatlon, one specifled member csrl com-
mu:ricate wtth all tle others but they caa each
com:nunleate only wtth hlm. In performtng certatn
stmple collectlve tasks, \Yheel groups are fastest'
and Ctrsle groups slowest. The dlfferences ln
performaace might appear to be caused.by the dlf-
ferent commrmlcatlon poss lbilltles aYatlable to
ttre members. But firrther research suggests t}tat
ouce a group flst hr-q worked togetler for a whlle
adopts a stable pattem sf slshqnglng tnformatlon,
Its 1evel of perforrnnnce wllI rtse aad will be

Iargely tndependent of the commtmlcatlon pattem
avatlable to lt. A frouP that beglm worklng wttl
arr brefflclent networ* (Clrcle or A1l-Channel) w111

perfonn less well tn a more efflcleut network (A11-

Chamel or Wheel) than wlll a group tbat has worked
contlauously ln a more efflcleut network; llkewlse
pnevlous expertence ln d more efflclent network
feads to better perfo::mance ln a less efflclent neL
work. Early experlmentere stressed ffus lmprove-
meut l.n performances arnong Ctrcle groups when'
those developed a tiree-level hlerarchy. If ttre
members are placed ln a circle nrnnlry through A,
B, C, D, and E back to A, tien A passes tnforma-
tton to B,.and E to D; B and D each pass thelr
augmented lnforr:ratton to C, who then eolves the
problem. Thts fild!ry, togetler wlth the demon-
strated supertortty of ttre lYheel fomoatlon over the
other two forms, suggested ti.at hlerarchlcal forts
of organlzatlon wer'e tnH:asicalIy more efflclent,
and that democratlc egalttartan procedures were
tn approprlate for decis ion-makl-ng. Fortunate\y
for democracy, Leavltt ard Knight (1963) were
able to polnt out that ttre apparent admntages of
hlerarchy arose because r.rost of the experlmenE
bad been carrled out on networks wlttr ftve rn€81-
bers, an odd number; wtth an even number of mem-
bers democrattc metbods of problem-selvlng are
better- Thls aommept well tuusts'ates the hazards

of extrapolating the results of laboratory experl-
ments tc reat Itfe (Cohen et a1., 1962; Blau and
Scott, 196?, pp, 124-1?8; Leavilt and Kntght' 1963:

Colll.ns and Guetzkow, 196.i). The tasks set in
these expertments are necessartly closer to tlose
encountered Lr party games tittrt to real-liJe prob-
lems; even so, Ctrcle groups do be'tter than Wheels
at some tasks (Mulder, 1960). These errperlments
also show that, although tJle arttftclal soctelz cre-
ated !a a laboratorT may perslst only for a couptre

of hours or so, temporal processes occur and

present performance ls aJfected by past experlence.
Billlard$all soclology, tr which lndlviduais "are
visualized as devoid of biorraphy and therefore of
socla} experlencer il does not work for loog even la
the laboratory (Fortes, 195;'I, p. 160).

First-{rder contacts. Wlt}r more t}ran ten El€tr1-

bers ln a Detwork, the style of ana\ysis gfoang€s,

a:rd so does tlre kind of network available for shrdy.
At ttre present tlme, ia Eome sense, there ls on\r
one total network tn the world. Everyone ts indt-
rectly lilked to everTone else. It would be lmpos-
sibly dlfflcult, !r explalning any 'ne F€rsonts
behavior, to take brto accotmt all the Indirect ln-
fluences on hlm that may be medlated by tnter-
personal and lntergroup bonds from the far ends of

the earth. Lucklly, fun nne\rsls we can usually
narrow our rzrJlge of interest to somethlng malage-
able. Yet even tn isolated groups of hunters and

gatherers the number of tndtviduals who stgatft-
cantly lnteract, directly or tndlrectly, wittr oue

aaother ls greater tha.n ten, and ttrere are very
few real-ltfe sttuatlong where Bre can use ttre style
of l-uqulry developed tn the laboratory with very
sma1l nets/orks.

Wlth larger networks, whetirer medium-slzed
or really lagge, we can begla our alalysis by

selecting an tndlvidual and identlfyi:rg the other
members with whom he Ls ltnked dtrectly' his
f trst{rder contacls. We then examlne the social
bonds between htm and these contacts. The portlon

of the network we look at in this slnnple kind of
analys[g ls here called the Lrdividuails firs!-order
etar (see I'lgs. 3 and 4). We look for some con-
nectlon between the links tn the star a:rd the actlons,
decisions, beltefs, or stahs of the tndividual at
Its center, a.nd cau repeat the process for other
members of the network. llany of the references
to network analysl.s in the llterature of althropoloftr
and soclology refer si-:rrp1y to this process and

nothlng more. For example Souihall, referred to
above, calls hls'1961 article t'Klnshlp, Prtendshlp,
a:rd the Network of Relattons . . .t' but he is main\y
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FIG. 3

First-order star oi unit E of Fig. 1.

concer:ned wtth the characterlstlcs of the social
bonds between each of hls selected lnfonrraats and

' thetr best frlends; he dld not investlgate whether
brforma.nts sbered frieuds, or whether two frtends
of ttre same lnformant were frlendly witl one

aaother, or hated one another, or wbateYer.
Analysls of thts ki:rd may yield tnterestlng results,
but do not depend on the concept of a soclal net-
work, at least not as Bott aad Nadel see it. In
fact, urany tnvestlgators have analyzed first-'order
stars rrlthout mentlonlng networks. Henr5r, for
lnstance, discusses ttre characterlstlcs of flrst-
,orrler stars ln vartous kinds of society under the

,i name t'personal communlty" (1958). He shows

,/ that the Amertcan chtld has comparatively few

' first-order contacts aad Ls comparattYely hlghly
Luvolved wlth them, whereas tn Lati:r Amerlca the

compadrazgo relatlon secures constant lnvolve-
ment wlth contacts outslde the childts famlly. Ir
any social sltration, some tndtYtduals are ltkely to
have stgniflcantly more dtrect contacts ttran others.
Wheeldou classlfies the iadivtduals tn the sl.tuatlon
she studled accordLng to ttre raDge of their flrst-
cnder stars, a measur€ dependtng on the number
of contacls and thetr social heterogenelty (1971'
pp. 132-135; Mltchell, 1971, pp. 19-20).

Patbs. From the study oi first-order stars we
iiiloceed toward a full network analysls tn two
ways. Elther we next look at the relatlons be-
tween aa;r given ladtvldual?s flrst<rder contacts,
as Bott advocates; or else we can move on from
flrst<rder to htgher--order contacts arrd examtne
ttre lndirect r.elattons between a gtven tndtvldual
and those peopte he can reach on$ through tnter-

FIG. 4

First-order star of unit P of Fig. 2.

mediarles. The second route [s the slmpler to
follow aad we shall discuss tt to thts sectton., In
a large network an indlvldual ls likety to have many
more secoDd+rder than first-order contacts;
hence, the lack of shrdles of the charact'eristlcs
of all an tndivtdualts second-order contacts is not
surprtsing. \Ye do have studles of how an tndivtd-
ual sets about lnfluenclng, or even establishing
dtrect contact wlth, some of the people he canndt

lnittally reach directly. Thus, for instance, I-ee
(1969) studied how tnformatlon about tllegal acrtvt-
ties was transmltted. She asked a sample of
women who had had an abortton how they had made

contact with an abortlonist. Unmarried women
made contait vta current lovers or glrl friends,
usually frlends who themselves had had an abortton.
Marrted women talked to husbands and girl friends,
and some women discussed matlers with a doctor-
I-eers shldy is partlcularly tnteresting because o[
the signtficant patterntng of the first<xier con-
tacts tbat the women did not approach. There was

no flow of informatlon across authority lines;
women did not approach their employers or e!1-
ployees, teachers or pupils. They also avolded
talking about abortton possibilittes to people they
did not know well. They usually did not talk to
ldn in ascendtng or descending generattons, butl
where lnformatton about abortlon dtd cross genera-
tlon lines, it was from a mother to her daughter.
I-eets work shows that the declslon not to actil'ate
a llnk ln a given context may be as lnt€restfnC -.
soclological\y as a postttve declsion.

. Iu Leers work lt aeerns ttrat most or all of the

women seeklng abortlons had to make use of only
crne tntetmedtary; she esttmetes tiat about 'i5p
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percent of Amerlcaa adults lnow of one or mor\e
cases of abortlon amoug ttrelr acqualata.uces. The
same method of l.uquk:y can be extended to the

"study of longer patls betregn tndlvtduels. Tlvo
very dlfferent shrdles shor &e posetbillttes. In
one, tlre alm ts to shrdy paths that start wltJl se-
lected tndlvlduals and cmverge on a single dlstarrt
target; ln the oth,er, the patls all start from a
stngle source a:rd dlverge wldely. Iltlg:zm aad
hl"s collaborators made t}e flrst tdld of study ln
conaectloa wtth what they call t'the small world
problem. I' Thetr obJect wae to send wrttteD rn€B-
ss.ges ecross the Untted States by passlng t}em
between ladtvtduels who were prevlously acqtralnted
with one aaother personally. Participants who dtd
not kaow thelr target were asked to pass the mes-
sage on to an acguatntance who wanld be more
likely to loow hlm. In ooe experlment a Boston
stock$roker was selected as target and three
samples of 100 brdlvldr:als each were chosen lr
Nebraska and Boetm to start the messages.
TVenty+i:re perceut reached tte target. The menn
number of tntennedlarles was S.2, Elghty-stx
percent of the llnlcs ln the completed paths were
between frlends and acquatntances, and only 14
percent between kln. Ln a second experlment,
540 paths startlag from vohmteer whites llvLng l-rr

Los Angeles sere aLned at 18 selected tarigets tn
New York, 9 whlte a.ud 9 black, Thlrty-three
perceut of the whlte-whlte pa.tis were eompleted,
wlt}t a mean lengttr of 5.8 tnterslsdlil'les, whereas
only 13 percent of the whtte-black paths reached
thelr targets, wittr a mean leagti of S.9. Illilgram
and hls collaborator were particularly tnterested
ln seeing how the whtte-black paths crossed the
color llne, aud postulated the exlstence of a cate-
gory of person they call tgatekeepers.tt These,
both whtte and black, are males mai_nly of profes-
slonal stahrs, wtth a few managers, offtclals,
clerks, and sales personael. Ilore suecessful
gatekeepers v'srs llnked to their black eontacts
by impersonal professlonal ties *hnn fy relailons
of friendshtp. The target person usually occupled
a lower social status than tle lesf hter.lrtediarT,
anrl mogt of the successful paths leading to black
targets crossed t}te color tile only one or two
llnks before reaching ttre targei. It seems that
these messages travel more easily in hlgher so-
cial strata (Milgram, 1969; Travers and Mtlgram,
1969; Korte and lttilgra:n, 19?0).

The sihration studled by Adrtan Mayer was the
opposlte of the ttsmall worldil experlments. He
examined how a polltician frted to sesur€ votes
for himseU ln an electton by mobillztry the support

of ae many as posslble of hts flrst.order contacts,
who ln furn sought ma:<lmum support from ttrelr
contacts, and so on unttl as many voters as possl-
ble had been reachedi l,layer shows how a wide'^ '

varleqr of soclal bonds-kinship, religion, conunoo
politlcal alleglance, economic tles, memberehlp
tn a wrestling group-s/sre tnvoked, and how ob-
ligatlons wer€ accepted tn rehmo for promises of
electoral support. He l.s matnly concerned witi
how a polittclan can maxlmlze hts ex_oectaflon of
support at mi:rlmum cost, but he also notes that
many paths of tnteractlon tended to converge on
that part of tie electorate whose yotes were crtti-'
cal for the outcome of the election. He suggeeta
tiat the shongest candtdale will ire the one la
whose tnter"ests the ma-rlmu:n uumber of Lateral
li:rkages are acttvated. By tJrts, I{ayer refer-s to
tnks convelglng oD intermedtarles, slnce rtlater-

medtaries who mtght find a single inducement tn-
adequete for their support are fortiJied by a secoud
incentlve coming to them laterally" (1966, p. 112).
Here, he ts looklng not just at the ieugth a4d con-
stihrtlon of t}re various patls but at how the paths
arc related to one another, an essenttal component
of network aaalysls.

A thlrd shrdy of paths, using sophisttcated
mattrematlcal techniques of anatysis, was carrled
out by Coleman and others on the acceptance of new
drugs by a commurity of doctors. They found that
doetors usually took the decision to snrttch to the
use of a new dmg because of some inter.personal
relatlon. In the first stage, theserelations tvere
matnly those of medical advisors or dtscusslon
pa.rbrers. Later, other doctors adopteC the drug
because thelr doctor friends had already done eo.
After six montls, the net*rork of social relailons
amcng ttre doctors seemed to have no effect on
whether a doctor swtbched or not (Coleman et al.,
1965).

Colemants study is concerred with changes ln
attihrdes toward a netrr drug, and has many siml-
laritles, ln aim if not ln exeeutton, wlth other
studies of ttre transmlssion of rumors and the
generation of social norms (for example, Back
et aI., 1950; Rapoport, 1963; Kerckhoff et LI.,
1965). In these sltuattons, an i.ndlvtdual may be
influenced by many persons and he in turn may ln-
fluence many others at tittle or no cost to irlmself.
Mi1gram and Mayer, however, are concerned with
decisions taken by indivlduals tc ictivate one socl,arl
link rather t}tan another, in Xlayerrs case at slg-
nificant eost. Hence'a dtfferent kind of analysls is
called for. Mayer has lntroduced the notion of
"actlon-getil t6 refer to 'hnt set of ltnks that ls
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actiyated for a parttcular purpose, and he argues
tlan an actlon-set that ls conttnually reacttvated
begins to take on some of the charactertstlcs of a
group. He suggesfs I'quasig:roup" as e term Lo

refer to a set of lndivlduals who tend lo belong to
the same actlon-sets, but the utttity of thts concept
has been challenged (Hartes-Jones, 1971, pp.
sOL, 342-34?; Boissevaln, 1971). The lndlvtduals
ln Mayer?s actlon-set wer€ connected sequentlally
by a traln of kansactlons, but tley seem not to

t have acted toget}er. Thus they differ from lndl-
vlduals lvho are recmlted by tle mobillzation of
dyadlc relattons and who then, for a longer or
shorter tlme, act ln concert. For example, boat
crews in the Faroe Islands are recrriied by rela-
tions of rrldthrt between lndlviduals; a Inan who ls
already a crew member resmlts his brother,
brother-ln-1aw, or nephew, so that although each
member of the crew [s trldtht' to at least one ot]er,
not all members are 'rklth, to all the others
(Blehr, 1963).

An lmportant aspect of }layerts work ts that
the focus of hls analysls [s a promlnent politiclan
a:od not an lndtvldual chosen at random, or selected
as typical. The politiciaa initiated ti,e actlon that
followed, and IVIayer hiid no difficulty ln determln-
ing where lt started, Here we have an lnstance
where the center of analysls happens also to be a
center of actlon ln the real world. But there ls
the same danger here wtttr actlon-sets that there
is wtth networks themseh'es, as mentioned earller.
In vtewlng an individual as involved tn many dl-
verse aetlon-sets, we have to keep clearwhether
tle apparent[r central po,sltion he appears to enjoy
ts merely a product of the analysls, of the accldent
that tt is he and not his netghbor who has appeared
under otrr mlcroscope, or whether he ls a central
figure ln the real world.

Zones. In looklng at the way pa.ths converge and
dlverge, as wlth }Iayer?s lateral linkages, we be-
gin to make use of tire specific properttes of the
network ldea, the relations beLween social bonds,
and the effect of social bonds on individuals other
than the palrs they link, But *tile t}le examtnatlon
of paths ls one route to the sfudy of networks as
multidimensional entlties, as it \&ere, most inves-
tigators have tackled ttris possibillty by another
route. They have concenlrated on very short
paths, and on severely dellmi"ed portions of the
network.

When talking earlier about the llnks between
an indlvidual and hts direct contacts we used the
term t'star, I a technicaL term implying that rve

1 E

(b)

FIG. 5

First-order zone of unit E of Fig. 1, show3t as (a)

an undirected graph and as (b) an adjacency matrtx.
The density of this zone is 11/15, or 73 percent.

were not concerned with any relations there might
be between these contacts. We refer to any de-
limited portion of the netrork, contalning any set
of members and all the relations existlng beitveen
them, as a zone. If we seleet any individual, then
he and his dl.rect contacts and all the relations that
join them, including any there may be bebween hls
contacts, constitute his first-order zone (Barnes,
1971, pp. 5S-60). This ls what most rvriters refer
to as a rrpersonal network, t' or Itego-.centered net-
workrt; some mean by itnetwotk" thls and noihing
more (see Figs. 5 and 6). As discussed in tire
first section, there are some advantages in rq-
stricting the term t'netw'ork, " either total or par-
tial, to the wider entifir, and for using a tcrminol-
ogy that discrtminates boundaries tirat exisi in
realif,y from those that are inbrodueed in analysls
for convenience. Furttrermore, it is oiten not
clear wirether rrpersonal networkt? refers to the
first--order zone or only 1o the first-orcier star;
sometimes lt seems that only the links behveen
contacts, and not those between tirem and ti:e se-
lected indivldual, are meant. These ambfgriities
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FIG. 6

First-order zooe of unit p of Fig. 2, shown as (a)
a valued directed graph and as (b) a square ma-
trix. The same conventions apply as in Fig. 2.
The density of the asymmetrie ereditor relations
in the zone is 2/6, or 33 percent. The density of
the nons5rmmetric assistance relations in the zone
is 7/12, or 58 percent.

do not matter so long as we remain in the world
of metaphor., but as soon as we start to measure,
we must be clear what we are measuring.
I(apferer, ln a ploneerlng study, tries to clarify
his meanl.ngs by infroducing the term ,'reilculumrr
for "that part of a total network where network is
deftned egocentrlcally" (1921, p. 1gZ). Unforfu_
nately, one of the four measures of reticulum
shructure he introduces refers to the first_order
zone, one to the first-order star, and the other
two to the zone mlnus the star.

The simplest nontrivial zones contain only
three members. The analysis of friads and tet_
rads, particularly those joined by relations of
kinship, has been pursued by anthropotoglsts ever
since the discipline emerged. They were not the
inyentors of thls form of inquiry; triangles have
been eternal for a tong time. Most of these analy_
ses were made without reference to the idea of a
soclal network, Radcliffe-Bro$rnrs work on the
mothe r,s $rother relafl onshtp and Ltjvi-S traus s r
dlscusslons of Iatoms of klnshlpr are well-known

recent examples. It ts lmporLrnt to realtze titat
these studies form limittng cases of zonal anaiy,t-
sis, a;rd that corrcepts cii.a;v':r l6rt:i gi-apir ilieory
may be of help. Iire parttal nehvork tormed by
kin links between lndivtduals lentls itself particu_
larly to triad and tetrad analvsis, but other reia_
tions can be discussed in ilre sanle way. Nadel
refers in general terms to the friadiaation of rela-
tionships (19S?, pp. 86-88). Hammel (1968) has
looked at relations of godparenilrood in ytrg,oslavia
in thls llght, and has shown tite cxtent to which
these relations may be conceiveci in terms of con_
bacts between groups. Heiderrs notion of cog-
niiive 'oalance iras been appiied r,t ihe rheory of
grapir and, roughly speaking, provirJes a math_
matical generalization of the fact ilrat it is diflicult
to remain frtendly with two people *,ho hate one
another (Heider, 1958; Harary, i\'ornian, and
Cartwright, 1965, Chapter 13), Balance theory
has been used to <itscuss the conventional asslgn_
ment of affpction and auflrority ln the motherrs_
brother relationshtp, and why only those old men
and women who have lost auh\ority over their
children are indulgent toward thei.r grandchtldren.
Yet Sweetser concludes that althoug:h the theory
may apply in fluld nonhl.erarehical situaflons, It
does not work with kinship sfructures differenil_
a'ued along lines of respect and informalitSr
(Flament, 1963, pp. L2E-\26; Freilich, 1964;
Sweetser, 1967). Davis (1920) has analyzed a
large range of data on soclometric choices to.see
what types of relation-f,riad occur most frequently.
The use of balance theory in nehvork studles may
be regarded as an effort to secure better analytic
resulB from basic assumpilons about'stability
and equilibrium. These notions have long outllved
their usefulness ln the analysls of soctal Lnstitu-
tions and whole soclefles, but may still be usefut l

wtren applied to conflgurations of soctal relattons
among individuals (see Reader, 1964, p. 20;
Aronson, 1970, pp. 25g-2621 Taylor, 1970;
I'Iitchell, 1971, p. 4T).

The next stage of complexit5r is reached rvtfh
tle analysls of sooial relations involving a dozen
people. There are some sbml.larities wtth siudies
of very small networks, but the dlfferences are
sigaificant. In real-llfe situail.ons the paltern of
social relations among the actors is unlikely to
mtTor accurately any of tJre i\rheel, Ctrcle, or
All-Channel models* More lmportant, ttre limtts
of the analysls are defined quite Cifferenily. By
recruiting nalve shrdents (nalve only in a. certaln
sense, we hope) who are prggunrecl not to be pre_
vtous\y acquainted wtth one alother., -and by setting
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them exotlc, make-belleve tasks, ttre expertmenter
hopes to create a setting wher€ ttre soclal bonds
Lrat constratn hls subJects ln t}le real world can be

" - entirely ignored. But ln the siudy oi real-1ije'
eliuations the actors carrlt wtth them their full
complement of soclal roles, even though they may
not use them all sbnultaneous\y. The rernaln
bound to other persons tn the network who are not
present tn t.he slhration studled, and the lnvestl-
gator has to dectde where to draw the limits of
his inqulry and what allowance he mustimake ln
his analysis for actors offstage, outslde the zone
tmder examlnatton, whom he cannot obsen/e.
These cautlonary remarks apply equally to sttttb-
tlonai analysis, and lndeed the shrciy of smail
zones may be geen as a refinement of thls mode oi
tnquiry (see Van Velsen, 1954, 1967; Reader,
1964, pp. 26-281. Kapferer (1971) has produced
the fullest analysls of a zone so far. He sfudled a
dispute between two employees ln an elecfro-zlnc
plant. TVenty-tlree men worked ln the sectlon of
the plant where the disirute occurred. Kapferer
shows how the prlncipals ln the dispute moblllzed
eupport among thetr fellow workers.

Nluch of what he has to say about the dtspute
is simply good sltuatlonal analysls and could harre

been achieved without appeal to the ldea of a net-
. -work. Slhrattonal analysls ls baslcally ttre detalled

examinatlon of extended case hl,storles, and has
produced many plauslble accounts of the way ln
whtch actors tn complex sLhrattons declde on one

' course of actlon rattrer tltan another; more than
any other technique of analysis tt has brought out
the dynamtc gualtty of ordtnary social llfe. Yet
the anthropologist or sociologlsl who produces a

mtnute-'by-mlnute accotrnt of a sequence of events
lnvolving 20 or 30 actors is very much like a
htstorlan. The reader may be tmpressed but can-
not help thl.nldng that some other analyst mlght
have lnterpreted the same events quite differently
and Just as plausibly. Slhratlonal analysis does

i not lend ttself to the formulation of testable propo-
sltions, whereas network ana\ysls does'

By invoklng the network concept aad by looki'B
systematlcally at all the relatlons between the 23

men corurected wtth the dispute, I(apferer Ls able
to assign measures to each man depeudtng on cer-
taia propertles of his first-order zone a.nd on Lts

relattonshlp to the wider zone whlch embraces aII
23 men. The range of each of the four measures
ts then dichotomized arld each man is assigned to
one or other of the 16 categorles or sbcuchrral
types t\us formed. Four of the 16 categories ac-
cormt for more tbrJr haU of the men. Kapferer
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thea looks for regulartttes in the behav{or of men
Ln the same category, arrd for dtfferences between
men ln dtfferent categorles. The measures

'Kapferer uses may need lmprovement; btt; r,'e cal-
' not deny the tmportance of what he aiml al.

T\rro of I(apfererts measures tnvolle tlte con-
trast between multtplex and unlplex (or single-
sf,raaded) relattons. Thls conlrast ts tsken from
Glucisnan?s work on Barotse courts ln liorthern
Rhodesta, where he stresses that among the Lozl
tndivlduals are often Jotned tn relattons t}rat sene
a multipltctty of lnterests (1967, pp. 19-20). The
conEast is made operattonal by Kapferer, rvho
dts ttaguLshe g several dlstinct exchange conlents
tha: may be present tn a:ry lnleryersonai rela;ion:
conversatlon, joking behavlor, Job assislance,
personal serYlce, ald cash a.sststance. A relatlon
is defiaed as multlplex if tt brcludes two or more
of these types of content. Kapferer calculates
the proportloo of multlplex llnks (treating them as
eSrmmetrlcal or rmdlrected relattons) ln each
personls star and flrst--order zone (minus the
star).

His third measure ts the denstty of an ln.ii-
viduals ftrst-order zone-mlnus-etar. By density
ts meant simply the number of links (regardless
of whetler the relations they lndtcate are multt-
plex or single-sfranded) actually existing betn'een
a set of members of tJle network, expressed as a
proporttou of the ma:<tmu:n possible number of
llnks (Kephart, 1950; Barmes, 1971, pp. 6f-64).
Densif,y may be calculated wlth reference to etther
dtrector or undtrected links. tr rraly earlier
sirdles, network density ls referred to as con-
nectedaess, or connectivlty or mesh; dense zones
are said to be close-meshed, tlghtly knlt, or
hlghly connected, whlle sparse zones are open-
meshed, loose kait, or loosely connected (Barnes,
1e6e).

Kapfererrs fourth measure, to whtch he gives
most emphasls, ls €.p3rx, the ratlo of the number
of li:rks tn the wlder zone embraclng all 23 men.
Taki:cg the four measures together, he descrlb€s
the reticulu:ns (ftrst--order zones) of some men r
as relati.vety strong (that Ls, havhg measures
a.bove mediaa value), and arglres that this sfrengt}
lndicates that a:r tndtvldual has relattvely htgh
abiltfy to exert lnfluence over others lo the net-
work. He then uses those parameters to explah
why one partLcular man should accuse a-uot}er
particular ma:r of rate-busting,-why thai man
should make a cotmteraccusation of rvltchcraft,
and why the mobllization of support by both stdes
that foltowed ttre accusatlon should end ln the lsola-$
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tton of the rate-buster. Thls mode of analysts
aeerns partlcularly sutted to slhrattons, like that
examtned by Iepferer, where the pattern of rela_
tlons wlthtn a group ls really cross-cutHng, so
Lh-Lt h any dispute aj.mcst eyeryone iras some puU
to both sldes.

Irr the analysls of zones tlere ls still a place
for traclng out paths between lndivtduals who are
uot dtrect\r conaected. For tnstaace, in a study
of a vohmtary assoclaflon, Wheeldon shows how a
chalrmaa, followtng arr accusaflon that he bad
been mlsmanaglng the assoclationrs affatre,
avolded a dlrect confrontaflon wlth hts accusers.
hstead he uttlized paths through lntermedlarles to
influence them to drop their charges against htm;
one path passed through three iaterrredtaries
(\fheeldon, 1921). Another study shows how a
v/omar l.n the Caribbean put presaure on her neg_
lected son l:r England via a neighbor whose son ln
Englend was loyal to her (phllpott, 196g). Reach_
ablllty ls a measure of the extent to which an ln_
dlvidual can establl.sh lndtrect contaet with other
members of a network. The aumber of steps l:r a
path ls sald to be lts length, and ttre distance of
A from B ts ttre length of the shortest path from A
to B ustng only links tn ttre network. A d[grenss
yeblx shows, ln each cell, the dlstance from'one
member to aaother tn the netrork. A reeglelUlE
matrix shows merely what members arGieacG6G
from other members, regardless of distance
(Hara:ry, Norman, and Cartqrrlght, 1g6b, pp. 112,
134). We mtght suppose that a member from whom
:naay ottrers are reachable will be i:r a more pow_
erful posttton tla.n someone who can reach few
others, aad that the shorter the distaace from one
member to anottrer, the greater the hfluence the
former can exert on the latter,

The bouadarles of the zone studted by lepferer
were clear--cut a.n.d were determlned by the organ_
lzation of tJre p'tanf; they fell wlthin the limits set
by his abllity to obset:ve what was gotng on. Deft_
nlte zone limits are necessary for the measures he
used. Several wrlters have sfudled local zones
without havbg to pay atLenilon to the llmits of their
field of lnterest, Much of ttrls work has been con_
ce:med wlth the ldenilJlcailon and characterlzailon
of clusters or cliques, sels of tndlvtduals who are
comparatlvely densely li:rked to oae another. For
example, Epstein (196I, 19?1) distinguishes what
he calls the effecilve from the extended network.
try ure rlrst he reters to an lndivldual and hi.s
close assocLates, with whom that tndtdirmal brter_
acts most lnteneely a.ud most regularly and whom

he regards as his social equ.rls. The extended
network conslsts of the sanrc indiyiciual plus tlose
with whom he has less bntense anci less fregrent
relations and whom he does nol necessarfly regard.
as his soeial equals, tristein ju5gesls chat ihe as_
sociates i:n an indlvtdualrs effeciirre nehvork are' likely to have effective contacls n.ith one another,
so that this thetwork" consiltulcs a relatively
dense zone, whereas the probabiUg is lower t}rat
an i:rdividuals extended associates wlil be in con_
tact with one anotier. Epstein str"died relations
of frlendship, acquabntance, anri kinship amoDg
members of an ellte. LIe noLed ho,.v. soclal Doruur
were geDerated and sustained by gossip rvitlin ef*
fective networks, and irow tlese were diffused to
a:vider pubiic via li:rks i:r extencied netr,vorks.

A somewhat simllar sfudy was nrade b5r
IQdushtn (1966, 1963). He shows that public opin_
lon, in thi.s case about the merlts of psychotlerapy,
becomes formulated not by an tadividual leader '

but by discusslon amoug people who interact be_
cause of a co[unon tnterest. He describes these
dlscussions as occurr.ng wtthin rrsoclal clrcles,,,
which he says come into being because of tJre .

shared lnterest of their members and which have
a chaia or ttnetworkil of interaction but no clearlgr
defined S@b, no defintte rules of iateracilon, no
slear criteria of membership. They have no ac_
cepted leaders, thorgh there may be central fe._
ures in a ctrcle. Ikdushin seems to have h fitnd
somethirag aki:r to Epstelars "extended networkr'l
a zone of meditrm density characterlzed by rela_
tl,ons of a spe.cifted tfpe, irx hls case a shared
sy:npattretlc trterest in psychotherapy. KadushLurs
work draws atteuilon to the fact tirat alttrough zonea
of thi,s kind are locallzed ln the aetwork, they az.e
not neces'sarlIy centered on any one hdivlclual.

Zotes of relatively high denst[y where t]re
relatlons between t]re members are those of frlend-
ship are usually refe:red to as clusters or cllques,
though some wrlters reserrre the term clique for
zones that are complete, withia which every rr€rl_
ber ls directly llnked to every other member
(Ba:nes, 1971, pp. 64-66). There ts a consider_
able literature on the ldentificltiou of cllques trom
data on soctal choice recorded tr sociograms,
rnai:oly by the successive multtplieation of adJacency
mahrices (Proctor, 19EB; Hubbell, 196S; Dorelan,
1969, 1970). By identtfytry a set of cltques il th; -q
communit;r a:rd dl,stiryuishing between t}eLr core
aad perlpheral members, Smltl was abtre to eslab_
Ush a soclal hierarchyln Grenacla based on pat_
tera.s of lnteracfi.on (Smtth, 1965, Chapter 3).
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! Ltkewise Loomls a:rd others identlJted the maJor
dlvlslons of a soctal hierarchy by plotttng the re-
sponses glven to questlons like 'rWhlch famllies do
you visit most frequentlyT' and f'\\Ihom do you ln-
l'ite to parties at your house 7r (Loomis et a1.,
L953).

Smithts work on Grenada Is almed at studybry
relatlons of a specifled kl.rrd throughout the whole
soclety and at establishing the propertles of small
zones withtn Lt. Kapfererrs work, on a much
smaller scale, ts based on a study of a 23-member
zone and on the meas[rement of smaller zonest
reticulums, withi.u tt. Neither writer ls concer"ned
with the stmctural propertles of the larger entity
as a who1e, \Yhile the sfudy of global sfructural
featu.res is sLmple with very smalI networks, few
writers have tackled large zones from this vlew-
polnt. An lnsranss of global aaalysl.s ls provlded
by Far4ro and Srrnshlne (1964), who studied friend-
ship choLces [r a Junior high school where 417
shrdents could be categorlzed by grade, as male
or female, aad as delinquent or nondeli:rquent. As
might be expected, strdents did not choose tletr
friends at random. By compariag the dlstrtbutlon
of actua1 sholces wlth the distrtbutton fotrnd ln
various theoretlcal models, the tnvestlgators were
able to measure to what extent actual choices were
lnfluenced by sex or deli.nquent stahrs, or by a
tendency to reciprocate a choice or to choose
someone who has also been chosen by someone
siho has chosen ego (cal|ed si$tng bias). They
were able to show that delinquent boys were mor€
like(y to choose other delinquent boys as frlends
than were noudelLoquent boys to choose other non-
delinquents, and that while male dellnquents
ghowed a comparatlvely high ttslbllng bld,rt female
dellnquents tended to reclproeate cholces. In thls
qnel5rsls Fararo. aJxd Surshtne were not at all con-
cer::red wlth the cholces rrade by lndtvlduals but
studied only the global propertles of the network
generated by these cholces.

By deftnltlon, zoues bave boundarles. Elther
they are defined morphologlcally, as for example
a second.-order zone (deflned to tnclude atl mem-
bers of a network wlttrla two steps of a specifted
ladtvldual), or they are discovered emplrlcally,
as when we ldentify t zore containlngi all the rl€rl-
berg of a clique. Lr ttre ftrst tnstance, nothl'g
eociologlcally slgnlficant happens at the boundary;
It is purely an artlfact of ttre analysl:s. In ttre
second, there ts a soclal boundarT, eveo though
tbere may be some embtgutty about the stah:s of
perLpheral members. Nevez'theless eyen the core

a
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members have linics to tndivlduals who do not be-
long 'to tieir cllque, and the network extcnds
across the clique bouadary.

. Can we sometimes speak of a bounciarl'to a

neLwork? liaay writers have contrasi=d bounded
goups with uabounded networks, or have said that
a certaia network ts finlte rather than hitnite.
Despite considerable dlscusslon, there i.:s stiil
confusion about tlese terms (Bames, 1971, pp.
66-69; trIitche1l, i:r press).

A botmdary ought to irnply a discontinutty' and

a social bouldary a discontlauity or change in
quality of soctal relattons. To make sense, there
should be iadividuals on flre far side of 

"he 
bound-

ary who a-re di-fferentiated from those L;rsl.rie the
bouciary, Tae apollcatton of ihts bountl,ary noiioa
to a total network ts only of metaphysical totcrest.
In a tmly tsolated soclet5/, were we able to fbrd
one, there would be a fialte number of membcrs
in the total netrork and they.wouldhave no external
relations w'lth anyone else. There would be no-
vrhere to draw a boundary dlvtdtng members of the

soclety from nonmembers, for there would be no
nonmembers i.u the soclal unlverse. 1\'e would
have a fiaite but unbormded total network.' The
only complelely lsolated social system norv exlst-
tng embraces the whole world, and the total net-
work that sustalns tt may be described as finl.tc
but wbounded. Any soclal syslem less ihan ttte
whole world has some external relations that form
a.n intrinsic part of the total uetwork, so that ln
thLs sense tie worldwlde, flnite, but unbounded
total network is the ggly extsthg totat network,
aad all posslble total networks must be finitc but
rmbormded. So much for metaphyslcs.

The notton of a boundary beg,ns to be useful
when applled to parttal rattrer tha.n total networks.
For instance, the partial network of ki::sirip anci

a^trlnity to which a Brahmln b6longs will, under a
mle of caste endogamy, bave no paths leading to
a non-Brahmln, even though they llve ln the same

vlllage (Srinlvas a.ud B6tei11e, 1964, p. 167). In
the la-nguage of graph theory, the Brahmin and

non-Brahmbr belong to separate compotrc is of the

partial network, a.nd we may reasonably spcak of
a bouudary tr thts network running through tlie
villrge and divtding them. For some purposes lt
may be useful to geueralize the notton sligh[ly, so
as to apply lt where bwo sets of members, who ate
closely linked in one partial netw'ork, lre con-
nected by comparatlvely long pattrs In some other
partialaetwork. Thus, for exanple, Brahmtns
aud non-Brahmlas ta a rrllrqge are closely llnked

I

J





fl:,J frlendship refers to the roles that the actors de_
fi.ne for themselves t:r UrZlefailon (see Good-
enough, 1968; Dahrendorf, 1969, pp. 19_106;
,iackson, 1972), The role of friend [s, of corlrse,
only one among a mSrriad of possible roles that
actors may adopt, and it is mlsleading to associate
network liaks parttcularly with frlendship roles,
or wtth brformal rather than formal roles; rela-
tions of hostlllty, of parent and child, debtor and
creditor, priest and worshipper, and many others,
all can consfltute parflal networhs, each distitr-
gulshed by a specified deflnttlon of role.

Roles and otier forms of relation may be
classLfi.ed on seyeral dimenslons" The conhast
be iween rnu ltiplex and s i.ngle -straaded re latt ons,
mentioned above, refers to role definition.
Mitchell stresses that from an actorrs point of
vlew no relatlon has only one content (roIe). For
example, two lndividuals meeting ln a marlqsg163
the first tlme may define the relatton betreen
tb.em almost excluslvely as tlat between buyer
a:rd seller, but may not be abIe, or may not wLsh,
to forget entlrely that one ls a ma:r and the oti.er a
women, both of ttrem are Cathollcs, one of tb.em
ls rlch aad the other poor, one ls whtte a:rd the
otler black, ,nd so on. These otler cousldera-
tions may have some hfluence on the way they be_
have toward one another. Neyertheless, i:n analy-
els, for example ln studyL:g how prlees are set,
tlre fieldworker may be Jusilfled tn narrowhg hts' attention to the slngle role-pair of br5rer and
seller; lack of data may gtve him no optlon. He
i,s then dealtns wittr a stngle_etraaded relatton.
But suppose the buyer l.s the brother-ln-law of
the se1ler, that they have been fuadtng together for
years, t}tat they belorg to the sa'ne secrct societ5r,
and tlat the buyer knows thrt the sellerrs goods
have been stolen. A slagle-stranded analysls ls
less llke1y to be adequate, for the other role-
palrs have to be taken tnto account. The enrlyst
hag to treat the relation between the two lndtvtduals
as multiplex, parilcularly when comparlng thl.s
relation with slngle-sbanded relailons the same
tndividuals may have with other people. Many
wrlters have argued fhat small-scale, trlbal,
rural socleties are ctraracterlzed by multiplex

.,relations between tndlvlduals, in contrast to la:ge-
scale, i:adustrial, urbaJl soclefles where many
relatlone are effecfi.vely s ing1e.+tranded (Sriatvas
aad B6tei11e, 1964, p. 16?; Gluclcran, 1g62, p.
19; Bott, 1971, p. 99). Frankenberg ha.q taken
thls eoabast a etage further. Hle thesls ls th"t

Social ir-etworks - 26-17

whereas small-seaIe sociefles survlve in the ,.ace
of uncertairit3r because relations behveen iadir.iciuals
are typically multiplex, uncerlabaty ls o,,.,,tconte
ln lai'ge-scale societies irecause inrlt,,.itiii;; are
[pically constrained and supported by a ;:ulti-
plicity of siagle-sbanded relations; tire s;riit from
oue mode to the other he catls the chengin; pattem
of social redun,l".cy (1966, pp. 276-296).

Another dimenslon useful for classi-fr,ing
roles, aad also attitudes, is intenslty. Applled to
roles, inteusity indicates ttre extent to which aa,
individuai is reariy to respond to appeals i-or sup-
port and ts constrained iu his cholce of acti.ons be-
cause oi his reiation to soineone eise (Rea.ie:,
196-1, p, 22; )iitrhell, i9?1, pp. 27-29). i)o:..i_
ously, some role relations are more inteilse than.
others. Tae relation to a fattrer is usually rnore
intense tian the relation to a nelghbor, whcreas
culfures rary in whether ti.e relation to a brother
ls customarily considered more or less iniense
t}lan the relation to a wife. philtp Mayer (1961,
1962), ln his study of urbaa mlgrants, sho;r.s how ,

relations witir nral klnsmsa may be perceived as
so morally biDding that they remafur valid iesptte
lnfrequent c ommunicafl on.

Another dbnenslon, d'.rrabill.ty, refers to tire
perslstence of attifudes and role relations |jrrough
time, This we shall consider tn the ncxt section.

The third type of relaflon encounterecl may be
called f,ransacttonal. These are the thks .irat are
achrally called Into play Ia some specifted context.
There is no limlt to the number of persons an Lodi-
vidual may hold a.n, opL:clon about; he may enjoy
social relations of varylng slgntficance wtti. many
people; ti.e number of soclal ltnks he ca-n nuke
use of at a-rry one tlme [s more ll.mlted. niitchell
rrakes the d is tinefl on betwe en corrrmun lcation -.s ets
and actlon-sets (Ilitchell, L9?1, p. 86; Aclr'.an
Mayer, 1966, p. 108). people do not usually con-
verse at random; we talk to those we koow, and by
startlag to talk to a straager we beghr to es.,abltsh
some sort of social bond wlth htm. The message
that ls communlcated may be evaluailve, as wlth
tle generatloa of social norrur already mentionecl,
or lmperati.ve, as i.n' a chatn of command; it u-,ay
be trformaHve or Just tdle gossip. Glucls.an has
pointbd out that gosstp ls seldom sociologically
idle, and the notion of a network gtves us ti.e
ulsshnnism by whieh tt does lts work (Gluclcrran,
1963). Gluci,anaa skesses how group bou-odaries
are maiatai:red by esoterlc gosslp; but communlca-
tion, followlng ttre lteks of ttre uetrork, does not
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necessarlly stop at froup frontlers nor does tt
occur only wtthia organlzed frouPs.

'nformatton ts often a scarce commodity that
Ls h'rsbanded carefuily; but rvi',,n acltcn-sets, as

d Lsttngulshed by llitchell from conmualca t lon-
sets, we deal wtth Eansactions that entalt greater
soclal cost tbaa talldng about the weather or the
letest sca.Edal. The relattvely dense zones of the

network thql tadlslte the presence of cliques and
groups may be characterized b5r a sonsta-nt ex-
change of laformatlon a:ld by other forms of com-
municatlon, but more substanttve tra.nsactlons are
llke1y to lavolve fewer people. The provislon of
goods and serylces ent:lls counterpayments and

'ure allocation of scarce reso[rees . K,-iz refgrs
to the cost oI establisirilg ard matntatni-ry Uni<^s as

the trrider'r factor, and mentlons the preference
that a man might have for taklng a loarr from a
bank, even though hts relatlves have money, be-
carse of the tatense famtly loyalty tlat might be

entatted by acceptlng an tnterest-free loan from a
relatlve (kE, 1966, p. 206). The network indt-
cates the rarge of cholces open to each member to
achtevtng new ends aad in acceptlng new obllga-
tlons. He has hts dtrect contacts to choose arnong,
but hls ltnks wtth thenr also show the way by whtch
he cau get what he wants from ladlvlduals wlth
whom he ts llnked only ladlrectly. A traasactlon
may be part of a symmetrl.cal exchange, as when
a farmer soUcits help ln hte ftelds from nelghbors
and lncurs an obllgatton to help each of them br

fur:n. An example of an asymmetrlcal eSchange ts
provlded by Illayerts data on electioneerlng, men-
tloned ear1ler, where votes cast by the electors
were repald wtth promises of leglslatlon, jobs,
credlt, and patronage, Llkewlee, l-n a small-
scate soclety, offictals may be expected to meet
the obligattons of relatlons of ktnshlp, frlendshlp,
or nelghborhood by providtng preferenti.al keat-
ment withlu bureaucratic processes. In Malta
r'. . . tJre favourable treahm.ent he ts expected to
give a t{asman ofteu confllcts with the civll sels-
tce ethlc of tmpartiallty. Thls may place persons
ln authority ln awkward posltlors, stoce ttre 1€-
fusal of a request may serlously a-ffect either thelr
personal relations or thelr professional integrtty[
(Bolssevala, 1965, p. 120). In these circum-
stances a large set of effective klnsmen may be a
llablltty for a clvll servant"

The dimenslon of frequenc,y refers to trans-
actlons, to the mobilization of relations, and must
be distilgutshed from tlre criterion of durabllity

applled to ro1es. Some role rel.ations, particu-
Iarly those deftned in closc kin tcrms, nray re-.
rrLafn latent for years wltirout *'itherLng away,
whereas..ot\ers, s uc}', as',i'..+se oi iriendshlP r,, rfl cJ.'

call for contiamal mobiiizai;.on ii ihey are io per-
stst. I.n many sfudles of rcLations wlth nelghbors
and kin i.o' urbau 

"o6n1s5lties, 
frcquency of mo-

bilizatl.on, the number of vislis made duriag tlre
last month or the number oI letfers exchanged, is
taken as a convenlent 'tobJective?r nleasurc of the
importaace or i:rtenstty of the relatf on. But :s
llitchell points out, ?rA higir frt'qucncy of contact
. . . does not necessarily impiy high lntcnstty 1n

social relationships'r'1l1ilche11, 19?1, p. 29). A

rlan may see hls worlvrra*hs eve{i day, bu! his
iecisions may be erffec-ued nrore by tne klnsmaa
who reappears on his dooistep after an absence of
a decade. He may fry to forget about hls credl.-
tore, or go out of his way to avold thcm, .but t}rey
remaia hls credtlors unttl he pays hi,g debts.

Frequency of transaction has tirus a senf'ngent
connection to ttre durability of role. At one ex-
beme are the ascribed relations of the nuclear
iamily, where the roie pair of ps'rent and chtld
persists for a ll.fetLme, relativcly lnde pnndent ol
the frequency of traasactlon; at the other are the
ephemeral relattoos of the encorurter with t}te

Efranger, where the social relation ends with thc
end of the hansactiou, and vhere, tf by chance
there ts a second encounter, the new relatlon may
be established wlthout reterence to the o1d. Iu
between are the rrany klods of relation that nlay be

allowed to lapse by cessation of transactlon but
which if necessar5r can be revived rather than es-
tabllshed afresh.

An alalysie of roles and kansactions can be

made wtthout reference to netrvorks; its interest
for the shrdy of networks is found l:r the llght tt
gives to understaading the connections between
social relations. As a menrber of a netrvork eYenr
actor is seen as ttre focus of a plurality of rela-
tions. Some of these will have been activated by
his contacts, whl}e others are dormant. To meet
the claims made upon him and to achieve hls otl:r
goals he has to declde what links to acti\'ate hlm-
se1I, what to respond to as hls parbrrer expects,
what to attempt to redeftre, wirat to al.Iorv to
rrither away. lu response to an appeal for support
from his contact B, the actor A has to declde what
to do about hLs relation to C, and one factor enter-
irog his calculatlons must be tJ.e character of tie
relation, lf ary, between B and C.-

i.
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Seelnl NetwetkE 86-tg

llore closely llnked to Ure notton of nelrvorks
ls an analysls made by \Vhltten of his own poslilon
as a field etirnographer ln Ecuador and Nov-:r Scotta.
He reports that tn Ecuador, rriVhen A told rne about
B and Brs relatives, he usually trted to lnvolve me
yfitil B and through B to Brs relatives, frequenily
completing ttre strlng of ltnkages by indicating both
t}te cenEal person ln the network and hts ov,rr posl-
tlon at varlous potnts Ln networks of a-g-s6ciFton."
In Nova Scotla, on ttre oti,er hand, r'If A told me
about B and Brs relatives, he would slrive to keep
me from lanowtng B personally, preferrlng, ln-
stead, etther to tap my capltal and increase Ills
cornpetilive exchange advanLage wiih B by including
C and D through new presentaflons to them, or by
forcing me to make my own dyadlc contact with
B'r (Whttten, 1970b, p. 277). Whttten ts here talk-
ing about hls lnyolyement ln tle networks of his
informants, but he takes his own experl"nc".a3'
typical for the societies concemed. In general,
if X wants to have some effect on Z but can reach
hlm only through Y, ttrere ar.e ttrree policies open
to him: he can accept the poslil.on for the time
lslng and work ttrrough y as lnterrnedlary; he can
seekto make direct coutactwtth Z, perhape uslng
hls relation with y as a means of doing so; or he
may actively seek to avoid direct contact with Z
and may rely entirely on the lndirect lnfluence he
can exert through Y. Whttten lndlcates the dif-
ferent responsea y may make to the situatton.
In Ecuador the assoclaflonal networks, as \yhtften
cal1s them, enabled lndivtduals to exploit short-
term economic opporhrnlties by investing in soctal
capltal; upward mobility was culturally legittmated.
In Nova Scotla, where networks have what lVhltten
calls distrlbutional centricity, people use tieir
lnte:personal llnks to prevent others from rlslng
ln status and wealttr; the culhrre stresses the dts_
kibution of misery (\Vhitten, 1970a, pp. 394_402).

Williams dlscusses differences behyeen vari_
ous parts of Britain i:n the set of nelghbors that a
farmer may call upon for help, his 'rneighbor net-
work. " fn areas where there is litile spatial
mobility an incoming farmerrs set of cooperating
neighbors, who help with dtpptng, shearlng, thresh-
trg, and other tasks requirlng much cooperative
labor, ls largely predetermined; the ne.wcomer
takes over the set who helped the previous farmer.
In an area where farms change hands more fre_
quently, farmers are less dependent_orr neighbors
for he1p, and tend to recrult ttreir helfers ldiosyn-
crattcally (lVtl1iams, 1963, pp; 105-106).

Tha frequency of transactions and the durabii:tv of
roles [s only one aspect of the persistence of net_
works through ttme (see Caplow, 1958). However

. stable may be the tnstthrflonal structure of sociegr,
the network of relailons tlat su.stalns lt is always
changlng. The phyelcal processes of blrth, urafu_
ratton, and death entall conflnual ehanges [n mem_
bershtp of the network, ln t}e pattern of ltnks be-
tween members, and ln the definitions glven to ttre
links. The dally and yearly cycles, the exigencles
or ordlnary llvlng, entail a conttr:rral change ln the
pttern of transactions (see Aronson, 1gZ0),
Ilost of these changes are easy tb understand with-
out specific appeal to the noilon of networkb; they'are of lnterest here only because they form the

,consi-nt accompan[hent to changes which are
closely connected to that noHon.

Some studies have been made of the effects of
spatlal and sostal mobility. Transacflons do not
all tnclude face-to-face contact; talklng on ttre
telephone and sendlng a cheek tirough the mal.l ar.e. hansactlons llnklng dtstant partners. But many
forms of f,ransactton, not only ln paleotechnlc
socletles, do depend on phystcal proxlmlty. Bott
hns dlscussed the several shrdies that bave been
nade of families tn Britain and Amerlca who have
moved from one locallty to anottrer, aad polnts out
that whtle a famlly unaccustomed to movtng may
be unable to maintain contact wtth ktn arrd former
nelghbors left behind, an adept family may succeed
ln malntalning kln links desplte the obstacle of
dtstance. Bell, who sfudled middle.+lass urban
families tn Wales, argues rhat although therc ts
an lnverse connecflon between social distance and
freqrrency of contact between kin, geographlcal
dlstarce seems un important; transacilons between
kln, partlcularly the provtslon of economic assisf-

r ance, depend more on the phase of the family life
cycle tban on dl,stance betlveen homes (Bell, 196g,
pp. 81-98, 161). In Detrolt, social\y moblle

' women were found to malntaln contacts wlth kin to
an extent that was intermedtate between the pat_
terns typical of their classes of orlgin and of
destination. If tJrey changed from a higbAstafus
religion to a low-.status rellglon, thetr rate of
vlsltlng kin was less ttran the rate for their class
(Aiken and Goldberg, 1969). On the otler hand,
in Greenboro, North Carollna, upwardly mobile
'women resembled thetr elass of desttnailon tn
&elr contacts wtth kln (Adans, 1962).

D
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Just as dense zoues Lo ti,e social network may
generate the formation oi eew groups' so rnay.
changes in the group aad insritutional sfuuchJre of
soclety lead to shrnges in the pattern of social
relations. Srintvas and B6tei1le show that tn Indi.ia
the process of ilstifuttonal modemlzatlon has led
to a partial dlssolutton of the badttional rlgld,
segmental, and hlerarehical social sEucture; the
brdivldual ls progresslvely drawn into other sets of
soclal relattons that crd acroas ttre boundarles of
village, subcaste, and liaeage (196-t).

KINSH-IP AND NETWORiG

Fortes (1949) speaks metaphorlcally of a web of
klnshtp. Kinship appears to provlde a paradlgm
case of a network, for everTone ls linked by pa-
rental, afflnal, and ftlial ties to a potentlallgr un-
limited set of kinsfolk. Tne genealoglcal grid cer-
tainly constihrtes a kind of network, with the
e1e mentary Unks of fattrer-son, father-daughter,
husband-wlfe, and so on. The dl-stlnctlon between
these socially recognized kin llnks and cartral or
genetic connectiong is a basic tenet of the sfudy of
kinshtp. Yet we must sf,ress that alt}roqh the con-
stltuent llnks of a conventional genealogical grtd
are soclally rather than genetically detertined,
the grtd forsrs signtficantly less than a partial
network of klnshtp, as we have used t}re term. A
genealoglr does not normally show any dtrect links
between an indivldual ard his ldn other than pa-
rents, slblings, spouses, and children. A virtu-
ally universal feature of kinship systems is that
there are many slgnificant links between an lndl-
vidual and exhafamilial relattves, and that hl,g

,relattons with them eannot be entlrely subsumed by
the elementary links between the genealogically
lntenrenlng relatives. Indeed, in some kinshtp
systems not all relations with kl.n need to be val-
idated by traclng out a genealogical path step by
step. Therefore, the parttal network generated
by kin relations ln any society w.111 in general con-
taln ali the links in the genealogical grid Joining
living indtvlduals, plus links rrith, for example,
motherts brother, grandparent, or cousin or wlth
other kln whose specification is not genealogically
derlved, dependl.ng on the culture of the soclety
concerned and on t}te particular clrcumstances of
the lndlvtduals lnvolved. Some links wtll be to
t?Intlmatert kln, others to r?non-etfectlvert kin, and
so onr so tlat the quality of the relatlons wlll vary

(firth et al., 1969, pp. 155-158). Yet tn general
tle kin nef..vork will be much cienser ihan the
genealogical grid from which i! is mainly or
wholly derived. Kln relations t1pically have li.fe-
long durability, with ascriptive roles minlrrragr
dependent on frequeney of f,ransactions.

Although kin groups are often organized ln-
ternally ln a mode specific to the domain of kin-
ship, they generate zones of relatlvely htgh denstty
in a partial network in much the same way as do
groups of ottrer kinds. Nlembers of ktn group:
share activitles; lransactiols take place between
some of them, and si,:nliicant re.r,ition5 i,.ef,veen

comparattveiy rnany of ihem- One kir;C of iiln
grouping calls for special comment because of thc
way in whl.ch it is defined. T-iris is tire klnclred,
which is deflned genealogically, someti:mes along
wtth other criteria, rv'ith reference to an indivld-
ual-any indivlduat srha'rsoever (Fox, 1967, pp.
L64-L74; Gulliver, 1971, pp. 6-16). DefLnttions
of t}te kindred vary among societies, and in any
crne system the set of relatives that n1ay be ex-
pected to act together, or from rvirich an lndtvidual
can recnrlt supporters, nray vary from situation
to sLtuation (see Adrian }tayer, 1960, p. 4). The
significance of ktndreds for the stuciy o[ networks
is that'rhey provide us with a culturally recogntzed
zone of which the lndividual on whom rye focus our
attentlon is truly the center, in reality afrd not
mere\r as an artifact of the analysls. The dis-
tinctlon betweqn roles and transactions applles

'here as elsewhere.. In any society where the con-
cept of lrindred ts culhrrally recogntzed, an indl-
vidual has signllicant relattons wlth a set of kins-
folk who collectively constllute_hls kindred. In
particular sltuatlons, various . ubsets of these
members act ln thetr kindred roles. The over-
lapptng of ki,ndreds, the very limited sense in
whlch a khdred may be called a kin group-ihese
and other metaphystcal conundrums that have pro-
voked so much discussion ln tlr.e past-can be easi\y
subsumed by regarding a kindred as all ego-
centered zone, wtti, appropriate Iy cief inedr llmits,
in the partial netrvork of kinsirip. The limits need
not be defi:aed only genealogicaliy. Thus, for ln-
stauce, Gulllver, who avoids the terin kindred so
as to escape from semantic arguments, says thai
arnong the Ndendeull ever1,' Lrdi.vidual has a ki.:n-set,
eontainirg all those kin rvith rrirom at a particular
time he maiatains an active relation. ii scen:.s
t}at no member of a kin-set ls more dis'.antly re-
lated then a.s a thlrd cousin, but tt ts unlikely tiat
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all an individuails thkd eouslns are included. The
Ndendeuli population divldes itself into discrete
looal eommuniiies, and firpically sorne of *ie rnem- '

bers of an indivi<iual's kin-set are members of
his communily, whlle others are not. Each indi-
vidual recognlzes a subset of kin tlat comprlses
aU hts kin-neighbors, those who live in his com-
munity. With very few exeeptions, everyone has

a few ktn-nelghbors, but also has bther nelghbors
whom he does not recogaize as kin. Nevertheless
all members of a communl.t5r are con:rected tndt-
rectly with one another in a ktn network. Gulliver
refers to t.he ki:r links between members of a silgle
communif as constiluttng a closed nef,vork, in
contrast lo the open kin network comprised of ttre
members of all corrmunities L0 ttre Ndendeull
populatlon aud beyond; ln our terms he is referlng
to a locally defined zone i:r the partial network of
effecttve kimhip. Withln thls zone, each man ls
tn dlrect contact wtth his kin-nelghbors and looks
to them for,asslstance ln worktng parties (Gul-
llver, 1971).

Societies wtth cogaatic (as dlsttnct from
unill.neat) kirship systems tSrpica\y place the lndl-
vidual i-u a position where he has more potential
ldn relations tha.u he cal make use of, so that he

has to choose which to validate and mobilize; he

ls also ltkely to be subjected to confllctlng pres-
Bures from individr:als who have chosen him as ar
effective kinsuran but who do not, sp ssnnqf, ss-
operate with one another as kLn. This type of
slhratlon ls parttcularly appropriate for network
analysis. Nevertheless there are networks of so-
clal relatlons ln all soclettes, lncluding those wlth
uailileal kiashlp systems. Lamphere (1970) shows
how the concept of a network can be applied to
ceremonial cooperatlon among the matrilileal
NavaJo, and stresses that, at least for the NavaJo,
the network of ki:r tles has to be separated in anal-

Social Networks Z6-2L

within our owr range of interest nehvorks may
have other social entities as vertlces.

'.{ ca;egor7 oi network of particuiar iilri.:;-,ance
i.n the development of network sfudies rvidria social
anthropology and sociology contains networks wlt}
married couples as vertlces. Elizabeth Boi's
work on Family and Social Network, first pub-
ltshed in 1957, has been oue of the chtef sources
of insptration for the curent interest in social
networks. Among other til.ngs she studied ;he
connection between the conJugal roles (the divtslon
of labor between husband and wife in the hor.e)
held by a maried couple and the pattera of social
reiaiions a-::1ong rheir iriends. She arg..ieci ::lai
couples witir highiy segregaied conJugai loies
(husbaud and wife haviry a relatively large propor-
tion of complementary and lndependent activities
and a relatlvely smal1 proportlon of Joint aciivities)
tend to belong to close-lcrit networks; tirat is, their
first-order zone ts relatlvely dense. Converse\r,
couples wlth Joint cbnJugal roles (more Jolnt ac-
tivtttes and fewer complementary and tndependent
ones) belong to looseJsrit networks (relatively
sparse first-order zone). in the sesond edi'"ion of
her book she surveys the work, done since she
first wrote, that challenges or supports her thesls
(1971, pp. 53-60, 250-313). Bottts pioneeri:rg
work has had a profound effect on studies of mar- 

.

rled life and, in a wlder ar€na, has alert€d in-
qulrers to the lmportance of lookLng at the rela-
tion between B and C whlle analyzing the behavtor
of A, whatever sorts of social bond happen to link
A, B, and C.

A full discussion of Bottts work lies beyond
ttre scope of this module, There ls, however, one
source of couJusion t}tat some who have tried to
test Bottrs hypothesis have not overcome. It
clouds the various patterns of causal lini<s tirey use
to explain the existence of correlations between
conjugal roles aad social nehvorks, and it bears
directly on network ,nalysls. Confuslon arises
because ia some parts of her work Bott trea""s the
spouses separately, while i-n ottrer parts she f,reats
ttre married couple as a unit. I.u classiiying con-
jugal roles, Bott distlryuishes between a form of
segregated recreation, Ln which each spouse vlsits
aad interacts with his or her friends without being
accompanied by the other, and Joi:rt recreation i-u

which, arnong other activities, tire couple go to-
gether to vtsit thetr frtends a.nd ro,lqtlves. In mak-
ing her coutrast between deose and bparse zones,
however, she considers only the extent to which

*

I y"ig foom ties between neighbors and fellow slans-
men, Thts observatlon is supported by studies of

. conjugal roles, discussed la the next sectlon.

Iiaried couples. We have spoken of a nets/ork aa

typically eomprlslng a set of individuals some of
whom are linked by soclal relatlons. In the la:n-
guage of graph theory, the vertices of the graph
are i:edividuals, the arcs are soclal relatlons,
But Just as outalde social scleace networks may
have entltles of aLmost any class as vertlces' so

I
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relatives, neighbors, and frtends of the couple

loow one another. In thls context she does not
take lnto acsoud the exteut to whtch a wtfe i,s in
dlrect contact wlttr her husbandrs trlends, or a

i:rusbanci wiUr hLs *'l-fe?s fiiends; nor, for insLa-ece,

does she examLte to what extent the husbandts
frtends are men married to women who are frtends
to the wtfe. The dense and sparse zones she com-
pares are zones ln condensed networks of whlch t}re

members are married couples, not iadividuals.
Thts tn ttself ts a legttlmate application of the net-
work idea. But la the condensatlon, the relatlon
between husband and wife dLsappears frorrr the net-
work. The uaits la the network are marrled
couples, elther the couples who were her lnform-
ants or those who were tirelr friends a:rd r-clrti.;es.
Hence the correlatlon sire seelcs fo eslablish irs be-
tween zone denslt5r a:rd certai:r propertles of a
relatlon that does not form part of the network she
ts examlntag. It foflows ttrat any explanation for
the correlatlon, supposlng that lt exlsts, cannot
be derived from a study of thls network a1one.

Looklng back at the attempts to valtdate or
refute her work, Bott is inclbeed to accept that
tlere ls a significaat comection between dense

zones a.nd segregated conJugal roles tn tndustrial
soclet5r, Just as tiese phenomena seem to tJrplfy
trtbal societies, She now says, however, that tbe
assoclatlon bef,ween sparse zones and conJugal
roles l,s [uapredlctably'tarlablerr (Bott, 1971,
p. 290). She argues that spatial mobtlity ts asso-
ciated wltl sparse zolres, but BeII a:rd Healey note
that ttre lt-lolttry case of a loose-hlt network,
ttrat ls, of a flrst-order zone of mtrtmu-rn densitSr,

wlth none of an lndividuals (or marrted couplets)
contacts [r touch wlth one aaother, does not exlst.
Even highly moblle middle.+lass families have
clusters of locaIly aggregated friends who lioow

' one another, though the 1oeal clusters may have

lLttle contact with one aaother except through the
family concer:ned; the ftrst-order zone [s sparse
overall but contatns relatively dense patches (8e11

and Healey, in press). illartin caUs thls ki:od of
zone z ilclugteredtr network; but whlle she ftnds
thts ktnd fypical of residents of one of ttre Adelaide
suburbs she shrdted, tn another suburb the resl-
dents appear to have trrrly sparse zones. Ilere'
I'even kin ties were less dense ttran ln the other
samples, each famlIy selecting a few contacts-
themselves not necesgarily ln eontact with one

anotler-from the large nurrber of kin availablel
(Marttn, 1970, p. 337). Both suburbs wer€ 8o-
clally homogeneous, but the ftrst was one of the

best'residentlal dtstricts of the clty, whereas the
second was I'a nondescript, monotonous and un-
kempt p1ace, wtthout dtstinction of any ktnd. "
Yet although under anomic conciitions even the
bLrads olrxi;rship begin to orea.l d<,wn, a kin nei-
work is infuinsically and not merely confingenliy
dense, even Ln the absence of marriages between
kn. Thls is because parents tlpically have more
i:hau one child and because, tulltke friendshlp' kia
ties are ascrlbed by the adciition of links to the
genealoglcal grld, as mentioned above (see Nelson,
1966). Klnshlp has inbuilt, even lf timited, transi-
tivtty. Hence the clustering of relattves and the

ciusterlng of ottrer fricnds are likely bo have dtf-
ferent connecttons rvith t1rpc's of conjtrgal role (st:e

ireildlng, 1961, p. 3.t2; iiosser arti iiar-ris, 196t,
p. 207i Turner, 196?; Giuck-'n:u'r, 1971, pp. ;oci-
x<li).

Bottrs own argunent worild ln any case lead
us to look for connections between densifir, or
son:n other loca1 characterLstic, and relations
within the same network. ln ottrer worcis, rve

should treat husband and wiie as separate vertices
i-u the network, ldentify the friends and other di-
rect contacts of each of them, and then see what
relations there may be betw-een as well as withtn
the two sets. Are her frien<is the same as his,
do her friends know his, and ln partlcular are
some of her friends, men and rromen, married to
his frlends, women and men? I(apferer has re-
cently prepared an arralysis somewhat along those
Ii:aes (in press; see also Bott, 1971, pp. 287-288)"
Toomey (1971) treats overlap tn membershtp be-
tween the husbandts and rvifets sets of frtends as
ttsharing of soctal coutacts,?t a partof thelr con-
Jugal ro1es, and goes on to look separately at the
exteut to which the husba:adrs friends, and then the
wifers friends, Lnow one another.

In maay shldl,es of friendship tt is tacttly as-
sumed that a mants frl.ends will all be male and a
womnnrs friends all female. Thts may often be

the case, but it cannot be taken for gran',ed, and

its sociologtcal signiflcance has to be examined
(see Falldi-ng, 1961, p. 342; I{arrls, 1969, pp.
L74.L75; Gluckman, 19?1, p. :octi). Sor4e of a
womaDts friends are ,her o$'n,trbut shekay Ue

friendly with otber women only becatrse tiey are
sr:.rried to her husband?s male frlends, so that tf
he breaks a friendship her corresponding friend-
ship ts broken as vrell (see Bott, 1971, p. 256n).
The same mlght be true of a mants frlends, thoggh

it eeems tllat in Britain and Amerlca most of ttre
shared friendships continuing sLnce narriage have

t-
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D been lnlttated by tJre husband, and hence his 1lnk
may be domtnant over tle llnk formed by hi,s wtfe
(Babchuk and Bates, 1963; Bott, 19?1, pp. 261-
262).. -\\''jraiever cspect of the couplets soclal
conlacts happens to be the focus of our luterest,
glven a single network to work wlth, lt becomeg
posslble to postulate correlations between the
cbaracteristics of the husbald-wife relaflon and
the propertles of hLs ftrst--order zone, her ftrst-
,qrder zone, or, more likely, a zone centered on
Seur both. The causal model can ttren be con-
sEucted ia terms of the expresslon of attihrdes,
the generatton of norrrs, the passage of Lrforma-
tlon, and the occutrence of transacflons wtttrln the
one network.

Other ktnds of unit. The same techniques of aaal-
ysls can be applled to networks wlth vertices
representing other klnds of soclal unit, or ottrer
dlvlslons of soclal personaltty. For example,
Hallpike uses a network vfuose verflses are towns,

, and whose ltnks are relations of alllance and en-
mtty. By stmulathrg the processes of alllance
formation tn a series of games played with models,
he shows how closely hls assumpflons flt ttle paL
tem of relatlons actually obsenred between 86
towns ln Ethiopia. He assumes that once fighttng

'beglns between two towns, allies wtll be brought
into the confllct and that the evaluation one town
hrn s1 another wlll alter accordlag to their relattve
posltton ln the conflict. The rules of the game are
based o! balangs theory and generate an outcome,
after a random start, that matches reality in vari-
our, ways, i:rcludlng the proportions of coalitlons
of different sizes and the proportion that are 'hu-
c1ear, 'r that is, well balanced (Hallpike, 1920),
The pattera of markets in rural Chtna has been
an'I;rzed i:r similar fashlon by Sktnner (1964-1968).

Beshers and Laumana say they view social
stfucture as a network. Neyertheless, in thelr
Itnetwork approachft to the measurement of soclal
dlstancd they use a network unlike those we have
so far bonsidered" The vertlces of thelr netvrork
are occupatlonal categorles, whlle the varlous
r.elatlons between them are probabillttes-in each
case the probabllity, for someone ln a given cate-

'Sory, of haviag a father (or fatber-tn-1aw, nelgh-
bor, or friend) ln aaother gl,ven category. They
calculate the mean first passage time, measured' br generatlons, from one occupatlonal category to
erottrer as an tndex of social mobtlity (Beshers
and Laumann, L967). As part of his study of so-
c[Bl msvemeut wlthin a professlou, Ilarrison White
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(1970) uses a nebrork ln whtch the vertices are
tenures of a spectfied job by a speclfled man, and
ttre relatious beiween them steps tn a manrs ca-
r.-rer. f'lrese civerse examples gtve air inriicailon
of the versatiiiry of network analysis even within
the confines of social sctence. Networks have
been used ftrritfuily as aralfiic tools Ln mary cog-
nate flelds, notably ln geography (Haggett and
Chorley, f969). Furt}rer references to applica-
tions outslde social science are glven by Barnes
(r.e69).

DATA COLLECTION

As with many kl.nCs of soclal anaiTsis, Cata ior
the construciion oi a nef,work of social relalions
come from brtr:rriews, responses to questlon;
nalres, and oixer:vatlon. Many of the data used
il tle studies dlscussed here rvere collected
tlrough lnterriews and questlonnalres, and be-
cause of thts only ll-urited kinds of network analysls,
based on ftrst-+rder stars, were posslble. The
study of networks calls for informailon about a
pluraltty of persons who are tn contact with one
snotler, a:rd consequently the lradtttonal methods
of selectiag respondents tadtvidually are lnade-
quate. Illauy iavestigators have asked respondeuts
about the relations existing among their friends,
instead of seeking to i.ntenriew the friends them-
selves; time aad money are thus saved. But little
confldence can be placed tn lnformation collected
tn thts way. Individuals are not alwayS reliable
sources of i-nformation even about their own
spouses. Babchuk and Bates sfudied 39 couples,
lnteryiewlng husband aud wlfe separately, and
asked each respondent to identtfy the fr.tends he
or she had tn common with the spouse; in only
three couples were tie partners tn complete. agree-
ment (Babchuk and Bates, 1963, p. 378). To get
rellable informatlon about the relaflon between B
and C, the irvestigator must seek them out and
ask each about hl.s relation to the other as rvell as
to A. This requirement entails a snowball tech-
nlque for amaqsfulg responclents, as witl sub-
scrlbers to cirain letters, where each successive
respondent defiaes several more who should be
taken into tie sample. For most purposes this ls
a poor way of sarnpUng. It provldes the investi-
gator with good information about ttre indLvtciuals
who can be reached withbr a few steps of the i.nriial
respondent, but tley sannol be regarded as [pical
or representative of members of ihe networli as a
whole. Nor caa ttris difftculty easfly be overcome
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by takL:g a satlsfactory sample of lnttlal respond-
ents, for the task of tracLag out all the paths from
one poiat of origin eyen for a ferv steps may be
formidable. II the research task can be achieved
by tracing only one path, sampliag becomes much
easler, as lllusfrated tn the experlments conducted
by Milgram and his associates mentioned above.
If the network ls comparatively dense, so that
many paths lead back to respondents already con-
tacted, the snowball does not grow so rapidly, but
under tlese conditlons it may be simpler for the
lrvestlgator to resolve hittaily to i-ntenrfew or
collect tnformatton from aL1 members of the core
community, and thus to discoyer what relations
members have to one aaother.

Tbe speed wlth whlch a snowball technlque for
gatlerlng lnformanls be comes unmauageable wl il
rrary rdth context and culhre, wlth the average
number of ltaks radiatl,ng from the tSrplcal individ-
ua1. Lee asserts that tn the Untted States a typical
hdlvldual ''Lrlowsil about a ttrousand people.
lvlitchell suggests than in an urbar envtronment the
number of people with whom an lndivldual may be
tr dtrect and regular contact i,s limtt€d to about
thlrty. At the other extreme, when Toomey asked
his urban male respondents, 'Apart from your
wtfe and chtldren who are the tlree or four people
you most often spend your time wlth?" 20 percent
of them named no contact and 15 percent only one;
49 percent of them respoaded to thls questlon by
spontaaeously menttoned tietr lack of soci"al con-
tact (I-ee, 1969, p. 125; Mitchell, 19?1, p. 20;
Toomey, 1971, pp. 4L9, 4261.

Actlon-sets generally lnvolve only a portlon of
the indivlduals belonging to the zone on which they
are based, and may therefore be easier to trace
out hy a snowballlng technlque, even when, as wtth
Adrtan Mayerts electloueeri:rg actlon-set, there
is a multipltctty of patls to be Lrvestlgated.
Nevertheless there ls the danger that the field-
worker may interpret the behavlor of individuals
several steps away from tle point of orlgin so1ely
i:r terms of those relattons that are mobilized ln
the action-get, arrd forget about-because he does
not kaow about-the ottrer relations impinglng on
these individuals. The false assumptton of signifi-
cant cenfrality has been mentioned several times.
Thus Aronson notes that lt is unforfunate ttrat
Mayer publishes the action-set of only one candt-
date ln the election; t'lt is safe to guess that the
other candldates were llnked to many of the same
individuals and groups, if by different forms of
linkage (i.e., one manrs prlest may be another
mqnrs corsln)rr (Aronson, 1970, p. 262).

These consideratlons indicate rvhy most net-
v'ork studies based on lnterrriews or questionnalres
have been iinriied to alaiyses oi sLars and patiS.''
or, Less reliably, oI first-orc.ler zones. Studies
of larger zones, and even reLiable shrdies of first-
order zones, seem to be feasible orrly rvhere the
whole or at least the greater part of the arena of
soclal actlon ean be observed by one or more ln-
vestigators. Indeed, reliable studies of first-
order stars ldeally call for the same conclittons of
obsenration, for an account of the relation between
A and B based solely on the testin'rony of t\ ls a
g>or substitute for one based on interrle'rvs with
born A and B and on otrse:l-atlon oi ine iransactions
taking piace between them.

Ilitchell notes that when an observer becomes
a participant he Joins the network of his tnforrranls,'
so that in his analysis he has to ta[:e into aecount
his own links to tiem. This fcahrre of fleld ob-
ser:vatlon may be stgnifl,cant ln any morie of socl-
ological analysis, but ls parttculari.y inrportant'ln
network studies. Tlpicali-v, the obsenrer seeks
to maximize hls dlrect contacts, so ttLlt he sees
and hears and ls told as much as possible. Yet ln
generat he has no wlsh to become a porverful mem-
ber of the network, for his interest lies Ln watchtng
tire power sfruggle among hLs informants. Con- Jr
siderable professional experti.se is needed to es- v'

tablish and maintain many links characterized by ,

large flows of lnformatlon and carefully clrcum-
scribed flows of actlon- Flows of informatlor, may
be dGficult to malntain if, as must oftcn be the
case, the fieldworker cannot pass on to others all
the information he receives if he is to preserve
his speciat role as an outslde observer, a I'siar-
ginal nativef (Frellich, 1970). nel1 describes
how the flow of gosslp he receiv. d changed after
he had resolved not to pass on gossip (8e11, 1969,
pp. 139-140). Inlttally he found that swappl.ng gos-
sip brought great short-term gains. Then inform-
ants became more reticent rvhen they reailzed that
he might gossip about them to oiher people. He
had to create a role ln whieh he was seen to keep
confidences and not to take a positlve part ln the
transmission of gossip. tie contlnued to gosstp
s'ith a few informants. BelI also menttons a haz-
ard faced in all kinds of fieldrv'ork; lnfomrarlts may
take part in additional transaclions among them-
selves merely to please the ethnographer. He says,
I'Fieldrvork was concludeci vrhen an inforrnant said
that she had been to a cbffee party rvirere the host-
ess had apologized for inviting her at such short
notice but her sociologist wes i'aliing tonrorrow , \,
and she wanted somet}ing to till himt' il961, p. ?).1-r'
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I tn the field the representation of the social

network ln the form of a square matrix provides

' ttre ll;estr-qator with a visual guide to the progress

of his daLa colieclion. Each cell oi the adjacenc"v

maElx correeponds to a dtrected relation from
one lndividual to another. By entering a sumslaqr

df hts tnformation in each cell the fieldworker can

see to what extent he has the data needed to state

the various characterlstics-types of role, inten-

sl[r, durability, frequency and nature of transac-

liellsdreeded for the ana\ysls he has tn mlnd' For

a fuII zonal analysls he must have information for
everY cell; he should not assume because he has

heard nothing ebout a reletion between two mem-

bers of ijre network that it does not exist'
The practical appllcation of the idea of a net-

' work to the analysls of social situations ls thus no

easy matter. Nevertheless the ltmit of its ap-

pllcabtlify have not yet been reached' The study

of n"twort<,s ls not tied closely to any partlcular
I lr1"*, of social actlon but can be used with any

theory that sees social behavlor as the outcome of

. -uittpli"tty of partly conflictlng social pressuresl

on unlts that have tnterests of theLr own and are

"tt" 
,o choose arnong alternative courses of action'

' What sorts of pressures, what interests' what

L calculus of choices-these are not predeter:nined
7 5y-tl" use of networks. Yet as Garbett points out'

,,Ltworks seem to fit well with an exchange tieorT

of social relatlons and to provide a check agatnst

the analysls of soclal life tn purely dyadic terms

(Garbett, 19?0, pp. 2?;3-226)' In parttcular' the

varlous measures of network characterlstics are

arraflable as emergent properties' even if these

are not what tie pioponents of exchange theory had

tn mind (Blau, 1964; Homans, 1961)' Though the

constltlrent relatlons are dyadic, the use of net-

works certainly does not imply dyadic reduetiontsm'

,rfucU that appearg under the banner of nehvork

+rralysls falls to make use of tts specific po'uenti-

altttes; we should be more abstemtous [n our use

of the term. It provides us wlth a convenient way
rof studylng and measurtng the effects of social

relattons at a distance, of the relations between

' relations. Therein ltes tts attractton and utility'
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