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Validation
The Validation of Mathematical Indices

¢f Communicztion Structure

The interdependence of theory and observation or meas-

urement practices has often been noted (Woelfel, 1974).

By influencing'the way the world is perceived, observation

or measurement practices c¢bviously influence theory. In turn,
theory (even inchoate or implicit theory) dictates what it is
consldered important fo Oobserve or measuras,

Because of this interdependence, self-consciousness:
regarding measurement practices seems essential if sound
theoretical statements are to be made. The vast number of
pages devoted to social science measuremeut issues iwdicétes
this self-consciousness is gernierally widespread. However,
there are still some specialized subfields in which such
scrutiny has been severely lacking. A case in point is
"socio=-network analysis," an interdisciplinary reséarch area
of which communication network analysis is a subtype. Before *
sfating the problem more precisely; seve. definitions are
needed,

A "socio-network" (or, more briefly, "network") may be
defined as the set of relationships of a particular type (for
example,'gommunication, friendship, power, kinship) existing
among a group of individuals. In network analysis these rela-
tionships may be identified via several distinctly different

methods (compared by Davis, 1953; Edwards & Monge, 1976; and
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Faracs, lMonge, & Russell, in press}, ifowever, the most common
methods zeem 1o use the reports of the network members them-
selver rezarding those pecrie with whom they share relatior-
ships of the tvpe under study.

These relationships may be coded dichotomously (as being

fied in terms of their freguency, intensity, etc. In any case,
for networks with more than thrae members many different con-
figurations of the relationships comprising a ..etwork are
theoretically possible. The particular topological configu~
ration which does exist is called that network's "structure."

Structures are assumecé to vary along many different the-
oretical contiﬁua, such as "connectiveness," called "dimen-~
sions." Since networks are composed of discrete, overt,
countatble, Quantifiable entities (namely, the individual rela-
tionships existing between pairs of network members), the
dimensions of structure are overtly describable. The mathe-
matical formulae used zas operational definitions of structural"
dimensions are here termed "indices" (called "metricsg" by
Richards, 1974, and others). An example of one such index is
network "density" (Niemeijer, 1973)(called "connectedness® or
"connectiveness" by other writers). It is computed as the per-
centage of theoretically possible relationships within a group
which actually exist.

An index is here considered a "valid" measure of a parti-

cular dimension if its values systematically reflect variations

4
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tetween those indices and mesasures of non-siructural variables
which are believed related to an undifferentiated structural
variable, Suchk an approach may be adequate for strictly
Pragmetic purposes, such as the selection of a structural
index to serve as a bell-weather of work grouno satisfaction.

ts failure to enumerate specific dimensions of structure,

however, makec this method seem uniquely unsuiied for the

+
9

oy

mor

®

hecretical purpose of elucidating the relationships
among structural and non-structural variables., Additional
disadvantages of the method include (a) the inherent circu-
larity of all constfuct validation approaches (Dubin, 1969;
James, 1973); (b) the assumption that the subject population
used in the validation study is essentially the same as all
future populations on which the index is to be used (since
correlations between structural and non-structural variables
may change from subject population to subject population);
(c) the still embryonic state of theory and the consequent
poésibility of error in choosing an appropriate non-structural,
variable; and {d) the possibility that the operational defi-
nition chosen for the non~structural variable might introduce
substantial measurement error and spuriously deflate the ccr-
relation coefficient for the structure-to-non-structure rela-
tiohship. |

Researchers who have used previous face or content valid-
ation approaches have demonstrated a similar disregard for the

multi~-dimensionality of structure. While some have assessed
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index sensitivity to a dimension it is desired to measure,
that is, sensitivity to a "target" dimension, most have
neglected the equally important auestion of the degree to
which an index's values may at the same time be affected by
variations in non-target Gimensions. Three different methods
of face validation are found in the literature.

In the first face validation method (termed "dimensional
specification® by Coleman, 1964) the researcher simply exam-
ines the index's computational formula and subjectively judges
whether it "makes sense," In addition +o this method’s sub-
Jectivity, the difficulty in conceptualizing simultaneous
variation along several dimensions (as would be required by

‘a multi~dimensional apprecach) renders this method virtually
useless to the validation problem posed here.

In the second method of face validation the researcher
actually computes the index for those hypothetical networks
which manifest extremely high or low wvalues of the target
dimension., While this method is more objective than the
previous one, its disregard fcr the multi-dimensiornality of
struccure is seen in its assumption that the correlation
petween an index's values and the amount of a particular
structural dimension wiil not cliange substantially regardless
of what values are assumed by other, non-target, dimensions.

Presently, the most rigorous form of face validation in
the structural literature is Sabidussi's (1966) method, termed

here "mathematical axiomatic deduction.," In using this method

O ‘ ’7
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2 Truc measur?2 of a particular target dimencsion would rhave to
nave, and then evaluates indices believed to measurse that di- '
mention according o these criterial proverties., VWhile this
method is rigorous as previously applied, it tcc has focuscd
primarily on the sencitivity of an index to only one dimension
(in <his case, centraliiv). This method is prtentially ex-—

vancable to the multi-dimensional case, but the complexity of
'stems for even one ctiructural dimension make it
too seem inadequate *o resolve the validation problem posed
here.

Yet the need for systematic validation is unmistaiceable.
In the absence of adequate validation data, researchers run
the risks of both suboptimal use of data and potentially mie-.
leading results. Unhappily, examples of each of these may
already be found in the literature (EdWéras & Monge, 1975).
The present paper describes a new type of face validation
and reports the results of using it to evaiuate 11 indices
of communication structure,

lethod

Related to Nosanchuk's (1963) method of comparing clique-
identification procedures, the method used here in some ways
resembies Bridgman's (1922) dimensional analysis. However,
it is called "multi-dimensional analysis" (not to be confused
with multidimensional scaling) to emphasize that, unlike pre-

vious methods, it evaluates indices with reference to several

8
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dimensiorns rather than to only one.

The metnca Involves the constiruction of sets of imaginary
networxs to serve 2s empirical standards., Its application .
here proceeded in four stages: {a) identification of dimen-
sions which previous researchers have considered it important
to measure; (o) construction of sets of networks differing
incrementally along these dimensions; (c) selection of indices
from among the dimensional categories; and (d) evaluation of
each index's validity with respec: %o each dimension.

Identification of dimensions

The literature lacks an explicit list of theoretically

distinct dimensions which researchers agree it is important

to measure. Yet researchers obviously have theoretical dimen-
sions in minu when they design and use indices. Consequently,
a good source of these dimensions would seem to be the careful
scrutiny of the indices themselves.

A careful examination of the most common indices of social
structure (static structure only) in social anthropology, math?—
matical sociology, mathematical psychology, and organizational
communication was undertaken to identify recurring measurement
intentions of researchers in these disciplines.2 These indices
were found easily classifiable with reference to two dimensions
(each having two subdimensions): Magnitude (with subdimensions
of Size and Volume), and Disparity (with Concentration and
Diame ter),

The liagnitude dimension focuses primarily onythe numker

9
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, t is, the length of the shortest chain lirking
“ne two most "distant" individuals in the netwerk., (Borrowed
from mathematical :opology (Flament, 1963; Harary, Norman, &
Cartwright, 1965), the "distance" between two network members
is measured as the least number of intermediary network mem-
bers one would need to contact to pass a message between them. )
The reason they are listed as two dimensions with two sub-
dimensions apiece ratrer than as four serarate dimensions is
that 5ize and Volume (and, likewise, Concentration and Dia-
meter) do not scem "theoretically distinct" enough (see above).
to warrant status as sevparate dimensions. Tu<ure empirical
research may reveal important differences between the func-
tional relationshivs involving Size and Volume (and likewise
for Concentration and Diameter). However, currently lacking
empirical aid of this kind, it seems best to minimize the num-
ber of senarate structural dimensions being vostulated.
The treatment of transitivity in the present analvsis is

a further example of this conservatism. Transitivity is the

10
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cubdimension, and three families for the Volume subdinensicn,
In recocznition of the intimate relationship bte*wesn Size 1d
*dluﬁe, Ycolume was stabilized et 2 different {(i.e., righ,
medium, or low) value in eazh of the Size Tamilies, and vic

equal nurber of links to 211 nodes in a varticular network,
and Diameter was minimized through the use of circumscribed
configurations rather than oven-ended branches (Harary, 1959).
Families 7, 8, and © were designed as empirical standaris
for the Disparity dimension., Two distinctly different types
of Concentration were used in Families 7 and 8. The seventh
family was designed to assess the sensitivity of an index to
the positioning of a single link within the network. For this
purvose, 2 fccre" network of ten nodes having 8, 7, 6, S5, 5,
4, 4, 3, 2, ard O links was created. To “}o tenth node was
attached one end of the movable link, Nine networks were gen-
erated by successively attaching the other end of this link
to each of the other nodes in the order that they are listed
above. Because the indices gave identical readings for the
networks in which the receiving nodes originally had the same
number of links, one network for each of these two pairs was
deleted, leaving a total of seven retworks in this family.

Throughout this family, Size was held constant at 10 nodes,

ERIC
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and Volume at 23 links. ugh not held totally
constant, varied by only wwdl Diameter = 2 to Din

meter = 3 links), a much Smaller variation than exists in
the Diameter family itself,

The eighth family was created to assess the sensitivity
of the various indiées to the degree of iﬁéquality in the dis—:
tribution of links within the network, measured as the vari-
ance of the frequency distribution of links received per
node. All frequency distributidhs were symmetric about a

~-midpoint of five links ber node, The variahces found in this
famildy are: 0.0, 1.0, 2,0, 3,0, 4,0, 5,0, and’6.1. Size was
held constant at 10 nodes, and Volume, at 25 links. Control
of the Diameter subdimension was more difficult due to its
intimate relationship with the Concentration'of dinks in the
network, This relationship is best shown by example, A
network in which one node is directly linked to all others

,(i.e., one in which relationships are concentrated upon a

particqlar node) will have a Diameter of only 2 even if no
other links exist in the network, In a network of the same
Size and Volupe which lacks suqh a céordinating node, however,
- Diameter could be considerably larger than 2. In the present
case, the c¢ffects of Diameter were minimised through the use
of a special procedure for link assignment which connecied
nodes having relatively few links to those having relatively
many. The success of this procedure in minimiging the vari-

ation of Diameter is demonstrated by the fact that Dlameters

13
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in this family only var;ed by one link (from Diameter = 2 +to
Diameter = 3),

Finally, Family 9 represented .. . Uiameter subdimension,
In order to maximize variation in Diameter, the networks in
this family (unlike’pfévious families) were all composed of
open branches, The first network in the family (with Dia-
neter = 2) resembles a bicycle wheel, Subsequent networks:
were created by removing one spoke at a time and attaching
it to the open end of_another already centrally connected spoke
until in the final network the links;were stretched out ehd to
eﬁd. Size was held conétant at 10 nodes and Volume at 9 links
per network, The close relationship between Diameterkand Con-
centration precluded exercising total control over‘the Concen-
tration subdimension, The variances of the 1ink frequenéy
distributions for thesé networks are 8,0, 6.6, 6.4,.4.6, 4,0,
3.6, and 3.4, a range of 4.6. While this range is relatively:
similar to the range of variances in the second'Conéentration
family (which was 2.1),.it was hoped that it was small enough -
that the indices would beﬂave differently for the two families,
As will be.seen in the Results section, this expectation was
fulfilled, |

Index Selection

A set of indices was desired which showed promise as meas-
ures of communication structure, Due to the assumed bidirec-
tionality of the communication relationship (Guimaraes, 1970),

and the necessity to 1limit the'scope of the study, only indices

14
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capable of distinpuishing among strongly connected networks
(i.e., networks in which all members are at least indirectly.
connected to one ' ~onsisting of bidirectional rela
tiohships were ¢ . In order to assure their compa-
rability, only indices calculated from interactioral data
were used (thus excluding the éize subdimension). With these
cohstraints, indices were chosen to\represenr all three of the
remaining subdimensions of structure: Volume, Concentration,
~and Diameter. Several indices were chosen from the same sub-
dlmension where its 1moort nce to network analysis or its poOD-
ularlty in prlor research dictated that course,

Those chosen to represent the Volume subdimension were:
density (Niemeijer, 1973); Coefficient A (Davis' 1967 measure
of "clusterabrlity"), and 3-balance (Cartwright & Harary, l§56);
each of which combines the Slze and Volume gubdimensions of
the Magnitude dlmen51on.

Those selected for the Concentration subdimension were:
Bavelas' (1950) global cenhrality; Zeisel's (1968) monopoliza~ .
tion; Coleman'SA(l964)'"h1" measure of hierarchigatioh; Monge's
(1971) relative information; and Findley's (1966) group assimi-
lation index. Flnally, those selected for the Diameter sub-
dimension were: "Sabidussi's‘(l966) ”trivial centrality,"
Mitchell's (1969) ‘compactness; and Harary's (1959) global
status. The computation formulae for all eleven of these

indices are given in the appendix.

15
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Evaluation of Index Validity

Index validitv was defined above.as the monotonic co-
variation of an index with a target suvhdimension, Due to
the - 'mequal intervals | tween successive net-
works in the families,‘Spearman's rank order correlétion was
used to measure this monotonicity. An index which gave the
same reading for all networks in a famiiy'was termed an "in-
valid" measure of the‘target subdimension; an index with a
coefficient of +1.0 or -ﬁ.O was "valid"; and an index with
a coefficient in-between 0 and ¥1.0 was r~id to haVe "moder-
ate validity" for that subdimension;

oinc indices with cxnly moderate va. Ty woulc seem

relativ=1v useless =ithe:r in measuring t ‘bdimension rep~
reseyte  in the family or in .avoiding its wiounding influ-

ence wr=n it was deéired to measure other subdimensions,

only those indices with vperfect cdfrelations were evaluated
fo? their relative‘sénsitifity to a particular subdimension.
Inﬁex sensitivities were compared in terms of (a) the overall
"shape" cf the index-sgtiimension relaticrnship for a parti-

cvisw -z 1y; and (b) th: magnitude of tke index's discrim-

3yl

inzzic: U tween the first and lastAnetworks in the family.

Wi unequal intervals between successive networks in
a family, even a maximally sensifive indéx would not have a’
1inéar relationship with a family of networks. TFor this rea~
son, shaDe.was evaluated in terms of both. 1inear and quadratic

components. Each network was assigned a numerical value equal
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to its ordinal position in its family, and these ranks were
used i1n a polynomial regression, Shavpe was measured as the
percentane of variance in the ordinal ranks which was accounted
for by the combinerd inear and quadratic functions of the in-
dex., These percentages were then rank ordered within each
family, |
‘ For ‘e discrimination measure, each index's values Wefo

convertec 7o n-ccores; bared on its mean and standard devi-

: ation fo: :z: v “umily ccsidered separately.. The discrim-
ination r ;e as thé absolute difference between - ne z-
scores fo. '-= “irst and last networl: in the family. These
differences we  then rank ordered wit-in each family,

Shap: ~nd  ..crimination are boih desired prcyperties,
‘but they covarf perfectly, Thus; ; sepazratz cocffi—
cient was :vised which adjusts thé index's ranks on shape !
and discri . . .iua for the discrepa=nc netween tﬁose raﬁks.
‘ -It is :alc X5 asf
(Razikg ~ Rankp)  + (i .ch)(RamcD), | .
where 5 st . . 3r'shape, and D stands for discriminat:on.
Results
As not: Ve, eéch Lndéx could be judged as either
) valid.(with 'rder correlation of 21.0), invalid (with
rank order cu.-r: .ation of 0); or moderately vélid (with rank
order corre’ 1 in-between validity and invalidity). a1l
results a~ - .. -i-ed in Table 1.
~ .2ert Table 1 about here
o , 17
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llumerical entries are relative sensitivity ranks (calcu-
lated only for the perfectly valid indices); "M" signifies
moderate validity; "I" signifies total insensitivity or
invalidity; and "undef." indicates that the index could not
be calculated for all the networks in the family.

Qith respect to the Size subdimension, Indices 4, 5, 9,
10, and 11 appear to be valid; Indices 7 and 8 are invalid;
Index 6 is undefined due to the low levels at which Concen-
tration was stabilized; and Indices L 2, and 3 behave vari-"

ably denending upon the Volume of links in the network, Of

~ the valid ‘Indices for this subdimension, Index 10 appears to

\

be the most sensitive, followed in order by Indices 4, 5, 11;

and 9. V | \
For the Volume'subdimension, Indices 1, 9, and 11 appear

to be valid; Indices 4,.5, 7; and 8 are invalid; Index 6 is

undefined; and Indices 2, 3, and 10 behave variably depending

on the Size of the nethrk Of the wvalid indices, Index 11

is the most sensitive, followed by Index 9 and Index 1,

Since the two types of Concentration are really quite
different, their results are discussed both separately and
collectively,

With respect to the relocation of a single link in the
network, Indices 2, 3, 5, 6, 7, 8, and 11 are found to beA
valid’ indices,_ Qf“these indices, Indek 7 is most sensitive,
Indices 1, 2, 8, and 11 are tied for second place, and these

are followed in turn by Index 6 and Index 5. Incices 4, 9,

12
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and 10 have moderate wvaliditv for this subdimension, and
only Index 1 is found to be invalid for it.

FPor the variance of the frequency distribution o i -
Indices 4, +, 7, and 8 apoear to be valid indices, Index 5
being the moct sensitive, then Index 8, Index 4, and Index 7.
Iﬁdex 1 ie invalid; Index 6 ig undefined; and Tndices 2, 3, 9,
10, ard 11 have ..oderate validity,

Yhen the two families of_Conéentration are considered
collectively, only Indices 5, 7, and 8 are found valid for .
poth tynes, and only Inde:x: 1 is verfectly inwvalid for both.

O these, Index © i5 the most sensitivé, followe: by Indices
5 and 7, |
?inally, witl. resvect to Diameter, Indices 3, 5, 7, 8,

to be valid measures, while Indices 1

!

¢ 10, and 11 aop- .
ard 2 are inyalid, Index 4 is only moderat -1y va_id, and
Irdex 6 is undefined. ' Of the valid indices, Index 11 1is the
. most sernsitive, followed in order by Indices 9, 0, 7, 3, 8,
and 5.

Thece results may be used in two way: : (a) to compare
tr validities and sensitivities observed here with those
e 2cted from the literafure; and (b) to recommend specific
us s of particular indices in Zuture research.

For the first Dﬁrpose, Tasle 1 was subdiviced into col-
um:s[vindicating the subdimencions beinpg operat mally défi:-;.

an® rows, indica~’' - the subdiner ional affil:s ng axpecte
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“or each index, based on the literature. The three partii o

for which the column ané row head .. | BRSIRNVSY 4 were labellezd
. . Arreenent with the literature was judged in terms

of the mamper of nuner-cal (ratrer than ', I, or undef.)entries
en h vartvition contal . d., '

<1t examination ¢~ vartition A, which pits alleged measures
of Ve we against the manipulation of Volume used here shows
on_y “ncex 1 to be ve_id across 211 three Volume families.
The fzct that neither ~lusterability nor 3-balarnce is valid
fo a’l three famili s could be interpreted as evidence that
th v zre simnly not ver - useful indices. However, it‘seemb
more 1 2gonable to intc-pret this as evidence that Volume and
transicIvity are nov ar closelyv related as the literature in
the nar* has suggested. Perhans these two indices would be
nérfecilv valid for a “amily manifesting variations in transi-
vivity :lone, but resolution of this matter awaits further
T--3earcn,

A muct botter acreement with thé litcratu:e occurs in .
tartiiion . 1In that »nartition, all five Concentration ihdi—
cen are founad valid for at least oneAtyDe of Concentration,

22d three -7 the five zre valid for both tyves. The fact that

z-wvelasc! c=atrality wa found valid for ~he gsecond type ¢l

e
(omecent~at: on bz ant 5 Tlzment's (19°3) claim that it is
oe Codivs oo 0 oo doovo o ion of links in 7 networl:,

Tolces ir martitic s O are in nerie- w“rcord with the

r SiFlca-ior of the:s. indice- as nes =3 0F netvork Diameter.
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In general, there seems to be a3 close ccrrestondance be-
tweer. the index sensitivitiec that .e literature suggests and
those observed in thes= cdata. How- -er, the presence of nu-
merical entries in parzitions othe= than A, B, and C shows
that many of these indices have mu_tiple sensitivities which
are n >t mentioned in the literature. Since index values on
one subdimension may actually be confounded by variation in
another (theoretically distinct) subdimehsion, it ié obviéusly
important to keep these multiple sensitivities in mind when
selecting or interpreting indices in research. The present
multi-dimensional data seem uniquely well-suited for these
activities, ‘

It was noted above thaz an index with only moderate
validity for a particular subdimension seems relatively 1less
useful in either measuring that subdimension or avoiding its
confoanalng influence when measuring other subdimensions.
in contrast, the ideal index would be one whose validities
are decisive, that ds, a mixture of only ¥1.0 amd © corre-
lations. Only three indices satisfied this cri-erion in
the vresent study. They ware moﬁcpolizati;n, r:-lative inforT
mation, and grov : assimilztion.

The monopo’icaticn Zndex was found to »e a valid measure
of 3Size, Concentratior, =.d Ciametzr, but w=s perfectly insen-
sitive to variationé in Vslume, Becaﬁse t: 2se sensitivities
cut across the su-posedlvy theoretically distinct dimensions

of Magnitude, an: YisTarity, this index i -t be of little

21
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meneral research value, However, to a researcher interested'
in measurinc~ all subdinensions gxcevt Volume, +this index might
oe quite usefuvl. If values on t'is index were implicated in '
functional relationships with non-structural variables, a
reasonable internretation would ceem to be that whatever struc-
tural subdimension was involved in a functional relationship, |
it was not Volume, and that it was-probébly either Sizé€, or,
Concentration, or Diameter, or some combination of them,
These interprétations are stated either negatively orfelse
probabilistically because of the possible existence of addi-
tional structural dimensions not yet identified, This issue
is addressed in more detail later in this section.

The other two indiées, relative information, and group
assimilation,lwerg found to be perfectlv valid for the two
Disparity subdimensions, and perfectly insensitive to both
of the Magnitude subdimensions., This suggests their possible
utility i» measurine the Disvarity dimens::n free from con-
founding 5y the itzrnitude dimension., . If either of these in- .
dices 1is implibated in a functional rélationship withla non-
structural variable, the annropriate interprefation would
seem to be that the structural.supdinensiOn invc_ved in the
observed welationship was neitier 3ize nor Volu-=, and that
it was frobably either Concentration or Diameter or some.
combination of the -two. |

Differences in the relative csenzitivites of these two .
indices surfegest an even more SO“hiSticatéd basis for index

ERIC ' | 22
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selection, A researcher wishino his index to be more sensi-
tive to Concentration than to Diameter might select group
assimilation rather than relative information, However, the
frequently small differences in the shape measure and the
fact that there were many tied ran%s makes this inadviseable
on the basis of the present data alone.

Thic study has provosed and emvloyed a new method for
the validation of structural indices. This method ﬁas several
importand advantages over nreviousAmethods. The fifst advan-
tare i3 in its use of hypothetical networl's rather than actual
s0cio~ngtworks, Thi§ allows greater variation in'the target’
subdimencions than vould be found in natural settings. Addi-
- tionally, it enables much rreater control over the observa-
tional situation, 1In the patural setting, afterally many sub-
dimensions wou}d.vary at once, leaving no possiblé way of sys-
tematically drdering them. A second advantage is that this
method providés dafé-based (rather than merely intuitive)
recommendgtions which have actual practical utility. One final'
advantage is its heuristic value. Since its use requires the
sheci ication and operational definition of target as well as
ncn~tirget subdimensions, it onenly encourages the clarifica-
tion o the Structure variable and its most potent dimensions.

* .ile .several weaknesses may be noted also, none qf them
Sezms :nherent in the mefhod itself (as were the shortcomings
of moc~ nrevious methods), but qnly in its application here.

The fZrst of these concerns the inadequate research enumeratin
q .

23
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“heoretically iwnorntant dimensions of structure. To the
defree that +the mreseant list is incomnlete, and
unsprecified dirensions are left free to vary, the index sensi—‘
tivities renorted throu~h the use of “his me<hod may not be
cntirely correct. In order to avoid a nroliferation of un-
needed dinencions, however, a conservative approach seems
aloo needed. This method need not be limited by such con-
servatism, ovever., Its results mav well surrest additional
dimensinns needinr further studr, as 7125 shown in the case
of transitivity. While clsarly a bootstran overation, this
anoroach secems to have considerable vromise.

A cecond wealness with the current a~nlication of this
method involves the nresent choices of stabilizing values for
non~target suhdir-ensions. As Coleman's hierarchizatior index
illustrates, index values mav be confounded by non-target sub-
dimencions even.if those suﬂdimensions are hzld constant. Thus,
ir. the nre=ent case, each tine Concentration was minimized, |
tric irder wasc undefined. To mininize a systematic bias of = -
this sort, it is sugmested that future researchers select
stabilizatior values at random from a set of logistically

norsible comhinations of then.

A final weokmess is the fact that the vresent apnlication

‘involved variation on 0nly one subdimersion at a time, The

~

real vorld of structurée is full of simulianeous variations of =~
various dimensions. To the defree +hat they are theoretically

distirct, tre validity of an index for the tarret subdimension
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will be 1eSsened, hince potentially lessening the vragmatic
utility of the recommendations made from these data. Thus,

it is recommended that future annrlications of this method
involve the ~imultaneous variation of multiple subdimensions.

In addition o making these suggested changes in future
applications of this method, it is hoped that future researchers
will evaluate more and different indices, and adapt additional
methods to the multi-dimensional validation of structural
indices. Saﬁidussi's (1966) method seems particulariy
promising in this regard since it seems capable of indicating
why indices measure what thej do,

Though the svstematic validation of structural indices
is éurrently lacking, it ic honed that its importahce will
soon be appreciated, and that these and related approaches .
will be expanded to illuminate the measurement capabilities
of many vronisine indices. Once this is accomplished, the-
orizing regarding socio—;etworks generallv, and communication
networis in varticular, will seem at last free to advance

with well justified self-confidence.
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