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This paper presents the elements of g 1theory of for ication and
cognitive processes, along with specitic operationalizition of rules and procedures.
Longiludinal dutn taken from o large sociology depariment are presented to illustrate the
use uf the method and show its relativaship to commonly used proced ures. These data
show that the new procedures provide scales whose precision of measurement exceeds
1¥pical procizce while at the same time saving considémble time and effor,

The founding suppositzon of sociology, an-
thropofogy, and other sccial rather than individual
seiences is that properties of groups or aggrepates
may be studied as phenomena in their own right
rather than simply as epiphenomenal consequences
of their multiple individual manifestations, Princi-
pal among these aggregate phenomena is cullum—.
for our purposes, the aggregate cognitive process of
o group, organization, or socicty. Emile Durkheim
refers to the constituent elements of this nggregate
cognitive system a5 “'social facts™ or “*collective
reg ions,”” and c them the principal
abject of sociological study (Simpson, 1963, pp.
17-19):

Society has for ifs sub 1he mass of
dividuals. The systemn which they form by uniting
logether, and which varies nccording to their geo-
graphicat disposition and the natgre and number of
their channels ©f communication. is the base from
which socia) [ife is raised, The representations which
form the retwork of social life arise fram the relations
between the individuals thus combined or the secon-
dury groups that are between the individuals and 1he
Intal sociely . . . The resultant surpasses the individual
as lhe whole, the part. .. No daubt each individual
caniains o parl, but the whole is found in no ane, In
order 10 urderstand it as it is one must take 1he agare-
gate in its wtalily inte consideration, It is that which
thinks. feels. wishes. even though it can aeither wish,
{eel nor act exeept threugh individual minds.

While in the past most communicalion rescarch
has focused primarily on the individual and the
psychological. recently n number of communica-
tion scientists have tumed theiv attention specifi-
cally toward these collective represemiations. Two
principal foci of this fesearch may be distinguished,
both clearly anticipated by Durkheim: (1) investiga-
tion inte the relatfonship between "the system
which they [the collective representations] form™
and *‘the nature and number of their channels of
cememunication,” which involves a study of the
interrelationships between cultural patterns and the
weial structure, porticularly the communicution
network, undeclying them (Gillham, 1972; Woel-
fel, 1973; Barnett, Serota & Taylor, 1976; Brophy.
1976); and (2) the communication processes be-
tween or among several culwral systems {Bamelr,
1975a; Barnett, 1975b; Bamett & Wigand, 1975:
Wigand, 1975).

This new focus on aggregate culiural vartables
has  brought with it new measurement tasks and
possibilities. Most recent werk in the area, for
example, hps used o measurement system? called
the **Galileo System,’” a set of teefiniques which
takes advantage of the aggregate chacacter of culs
tural variables 1o provide retipble, precise ratio-
sealed and multidimensional measurements of cul-
wral processes {Woelfel, 1973, 1974),
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While many studies employing this System of
meusurement luve been done (pechaps the majority
i the last year), very little information sbout the
operaling characteristics af the Gatileo system cun
be found conveniently in the communication litera-
ture. This article, therefore, has three related goals:
(1) to deseribe brietly the operations which consti-

tute the Gatilen system of wcasuremen, {2310 pre-’

sent datu deseribing the reliability and validity of the
systent in a typical ineasurement situation. and (3)
ta itlustrate some of 2l refations between Galileo
measures and mare raditionad procedures.

THEQRY

The Galileo sysiem of measurement is composed
of three busic procedures: (1) provedures by which
estimates of the disesepuney in meanig among all
nonredundant pairs of ebjects or events of interest
ane migle 05 10 an wrbitrary stundurd discrep-
uncy {called elsewhere ratio judgments of sepura-
tion [Dunes & Woulfel, 1975]); (2) procedures for
agpregating the seares taken from individual sumple
members into o measere of the cultura? whole: and
(3) procedures Tor decomposing the resultant matrix
of ugpregate discrepancies or separations into a
mathematical form convenient for aver-time anaf-
ysis,

Rario Judgments of Separation

These techniques begin by assuming that the
provess of perceiving and identifying uny *“ohject™
is hasicully o process of differeatiotion, wherein
individuals learn 10 diseriminate or separate she
stimuli which are the mechanism of the pereeption
of the object from other stimuli representing other
ohjects on the basis of their dissimilarities with
vegurd to certain underlying attributes {Torgerson.
1958). Thus, for example. one identifies a yellow
ball as different from a red ball becuuse she or he
recognizes them (o be dissimilar by n ceriain amount
in terms of the attribute caler. Although in the
exumple given the two objects differ only in color,
most frequently objects differ with regard to many
altribules at once, Twa persens, for example, may

differ in regard to the attributes sex, ape. beighl,
political” position, 2nd s on terough many anri-

- butes. The aggregate of all these dissimilarities can

he taken as a measure of. the overall difference or
separation between these twn persons.

While techniques most commonly used estimate
the Jifferences between objects aliribute by anri.
bute (te., how tall 1s A; how tll is B, ete.), the
Galilee sysiem requires that the overat! separation
between objects be estimated direcily. without
specific regard te any attribule or sgr of auribuies.
Tltis is accomplished by providing respondents with
an arbitrary separation® und requiring them: o gsti-
mate all other sepurations of interest as ratios to that
standurd. These provedures ure discussed in detail
clsewhere (Waelfel, 1973, 1974; Serota, 1974;
Danes & Woelfel, 1975; Gordon. 1976). A mare
gencral discussion of principles of measurement in
relation 10 procedures af this kind is piven in
Krantz, Luce. Suppes, and Tversky (1971). White
unfamiliar to she social scientist accustomed 10
“traditional’’ measures, these procedures do not
seem Gifficult for respondents. An averuge high
sehon? clyss, for example, cun usually vomplele a
15-cancept Galileo { 105 pair comparisons) in 20-25%
minutes, Respondents interviewed afler completing
bath Gatileos and conventional seales usually report
Galileo scales. requite more effort because they
allow u mofe accurale assessient than the cruder
scales; respondents usuully feel they are worth the
extira effort,

The resuld of this procedure is a continuous num-
bering system such that 1wo ohjects judged 1o be
campletely identical are assigned o pair-wise sep.
aration vzlue of zere (0), and pairs af objects of
increasing separation are assigned scores of increas-
ing value, Assuming that the definition of an ohject
or concept is eonstituted by the pattern of ks rela-
tionships to other abjects, the definition of any
object may be represented by a 1 x N vector §,
where 5y, represents the separation of the ebject
from itself (thus §); = 0 by definition)., Sz repre-
sents the separation between the firsg and second
object, and 8y, represents the separation bdetween
the first and nr abjects. Similarly, a second object
may be represented by a second vector Sy, and the
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definitions of any set of n objects may be repre-
sented by the N x N matrix §

n NE ' ‘ . 1

a1 23 ‘ ' . ™

a1 'n? . . . ‘en

where any entry Sy represents the s¢paration be-
tween the il and i objects. Once these separations
have been estimated. the scaling theory on which
Galileo rests must assume that the matrix S will
represent the patiern of differences among the
stimuli ocross whatever atributes the respondent
perceives them to differ at the time and under the

. circumstances that the measurements are made.
This hypothesis, which we might call the equiva-
lence hypothesis, makes ¢xplicit the relationship
between the method of ratio judgments of separa-
tion and the more common method of direct mag-
nitude estimation of atiributes.®

Aggregation

One of 1he simplest and most obvious procedures
available for aggregating the individual respon-
dent’s judpmenis of separations is simple averag-
ing. This, in fact, is the exact procedure followed in
Galileo work. Specifically, for any given separation
Si. & random sample of N respondents is drawn
from a given culture or group, and these infeemants’
responses are averaged to yield the aggregate cul-
tural separation, i.¢.,

su * suuﬂ'

I
bl

where 8§, = the aggregate culiural separation be-
tween i and j, k = the kuk respondent, and N = the
number of respondents.

This procedure, of course, can be made to ap-
proximate the ‘‘population true average separa-
tion™ to any degree of precision,* The question is
what such o measure might represent. Following

Durkheim, we might well consider it a measure of
cultural belicf {Simpson, pp. 26-27):

Currents of spinian, with an intensity varying accord-
ing o the time and place, impel cenain groups either o
more marrigges, for example. or 10 more saicides, or
to a higher or lower kinth-rale, ete. These currents are
plainly socinl facts. At first sight they seens insepara-
ble from the fonms they take in individual vases, But
slatistics furish us with the means of isolating them.
They nre, in facl, rep I with considerabl
exaciness by the rates of births, marringes and
suicides. that is, by the number obtained by dividing
the average annial toal of maminges, births, suicides,
by the number of persons whuse ages lic within the
range in which marriages. hirths, and suicides occur.
Since each of these figures contains all the individual
cases indiseriminately, the individual circumsiances
which may have had a share in the proguction of the
phenomenon are nedtralized sad, consequently, <o
ot contribute 1o its delermination. The average. then,
expresses a certain state of the grovp mind (Mume
colleciive).

No doubt this view of culture as the arithmetic mean
of the judgments of all members of the cultune will
be viewed as an oversimplification by many, but it
is precisely this simplicity which constitutes its
main advantage. Ef we assume only for the purpose
of argument an individual, previously unsocialized,
who receives at random messages Ky, kz,. .. Kn
about the separation between any two objects & and
}, nnd assume further that seme *‘cognitive ¢onsis-
tency'’ mechanism like dissonance operates, then
as N becomes larger, the individual’s definition of
the separation S might be cxpected to converge on
the cultural average Sy. since 8y has the pawerful
‘‘balance™ property - -

n
L (Sijk' Y = 0

K
Rrl e i

]

OF course these assumptions are unrealistic: indi-
viduals do not communicate at random; they may
nol weigh sach communication from each other
person equally, and so on, Butnevertheless, Sy iy
be seen 1o operate as a central tendency in much the
way cultural beliefs are thought to work: it is a
position toward which individuals may be seen 10
tend, but {due to deviations from the assumptions of
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random communication and equal weighting of
sources) with which few il nny individual's beliefs
would be cxpected to conferm exactly.

in addition to the prima fucie **cormrectness™” of
the average as a measure of eultural elements, his
precedure pains the considerable advantage of av-
eraging random and individual variance out of the
{inal score. The resulting measure, then, may be
expected Lo be both precise (since it is o continuous
ratio scale) and reliabie (since random and individ-
val distutbances have been cancelled out by averag-
ing). We might hypothesize, therefore, that the
Galilewo system will be refiable enuvugh 10 assess the
stability of cultural configurations over time, yet
sufficiently precise 1o measure changes in those
same configurations as well, in contrast to (radi-
ttoreal ordinal measures, which purchase reliability
at the cost of precision of measurement.

Orthogonul Becomposition of the Culiiral Matrix

The logic of the procedures presented so far
yiclds a model of cognitive objects sepurated from
cach vther by ““distances™ in a culteral “space.”™
Changes in the configuration ol this structure over
time, therefore, may be viewed analogously as
**motions’” in this space. For heuristic mathe-
matical reasons it is convenient to refer these mo-
tions 10 a commen coordinate system. Forunaely,
this is a common problem in neasly all the quantita-
tive sciences, and appropripie mathemalical proce-
dures were defined in the mid-19th centery by
Incobi (1846), which consist essentially of deter-
mining the eigensoots and their associated vigenvec-
tors for the sealar preducts derived from the matrix
S. The saume methods were made available to
psychomesricians in 1938 by Youny and Housghol-
der, but did not become penerally known until rein-
wroduced by W.5. Torgersen in 1951 und 1958 us
metrie multidimensional scaling, Metrie multidi-
mcnsional scaling consists of a factor analysis of the
variance-covariance matrix of pairwise dis-
similarities scores, however obtained. Formally,

L o= R4R e w

whene: X = varignce-covariance matrix of ubserved
dissimilarilies scores, R = a matrix of factor koad-
ings, @ = a diagonal matrix of intercorelations
among the factars—in this case, ® = 1, and ¥ = a
symmeirical matrix of error terms. Each column of
R represents a coardinne axis or “*factor,”" ortha-
gonal to all ather codumng of R, and each row of R
represents a variable or “*object’” as a position vee-
tor in the spuce R, Differential stability of the cod+
umns or factors of R would indicate differentiat
stability of the culwral configurmion in cestain di-

. rections; differential stability in the rows of R repre-

sents differential stability of the “*objects” ar vari-
ables in the culural space.® Metric mullidimen-
sienal seading is appropriate in this case, since the
coentinuous ratie-scaled dissimifarities matrix is the
requirement for optimat use of the metric proce-
dures (Danes, 1975).

METHOD

The theary of measurement presents hypotheses
supgesting that the procedures deseribed above
shauld be sufficiently precise (due 1o 1hie coatinuous
ratio-scaked neasures) and relinble {due 10 uverag.
ing of compenent measures) 1o measure boih stuble
patterns and smutl changes in a cultucal configura-
tien, Furthermore, it hypothesizes that auributes
measured by traditional procedures ¢an be ac-
counted for as components of the cultural space
derived by Galileo procedures. Accordingly, 29
graduate students and facully members of a large
saciology department were asked to estimate 1he
pairwise dissimilarities among 19 professors in the
department by the method of ratio judgments of
separation. Following a brief paragraph of instruc-
tions in the use of the technique, respondents were
given the standard: “If Professor Jones is 10
Galileos from: Professor Smith, how far apant arc
and i

A Gulileo is an arbitrary mensure of distance
between concepls. [l provides respondents wirh a
basis for estimating distances betwean concepis by
whatever criteria they individually may cheose to
use. In this illustration, every possible non.
redundant pair of the 19 professors in the depart-
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ment was listed tor a separation judgment. The
estimates for cach pair were then averaged icross all
fespondents to produce u square symmetric maurix 5
of the same order as the number of abjeets scated.
This matrix gives us the average separation berween
the group's perceptions of any two professors in the
setand represents the messured values of the matrix
S discussed earlier.

Table 1 vontains the distances for the second
measurement. Each successive row (and corre-
spunding column) represents a dilfecent professor.
‘The distance between any professor and himselt or
herself is zero by definition, and therefore Zerocs
occupy the main diagonal, The off-diagonal ele-
ments state the distances between different profes.
sors. Professer E has an average distance of 22
Galileos, fer example, from Professor J. This mag-
nitude is one of the Largest in the matrix and extends
between one man Known as yuile liheral and another
thought 1o be conservative. Professor ] is somewhat
more quantitative in his work than E. The average
disunce between Professars P and R, on the uther
hand, s nine Galileos. Both are rural socivlogists of
maoderate political stance. The work of bath is mod-
erately quantitative,

Following this lask, the sume respondents were
asked ta fudge the same prafessons along two attri-
butes generally ¢onsidercd important among
sociologists: personal political positian and style of
professional research. The respondents were asked,
*“What is your estinite of the political position off
these people?'” and “*To wit degree do you think
the work o fthese people tends te be quantitative and
mathematical?' Euch question was followed by a
listof 19 professors who had been in the department
at least one year. Each name was followed by re.
sponse alternatives ranging from 0 (pofitical left) to
0 (politica3 right) in the first question, and from 0
(not guuntitative o all) 10 9 (highly quamitative) in
the second. The respondents’ ratings were averaged
s yield a mean political and 2 mean quantitniive
rating for cach professar,

Cur sample, matched a1 three points in time.
contains 24 students and tive facully members in a
Midwestern saciology depustinent. Four of these
five were assistant professors; the filth held as-

sociale rank, The Tacully sample consisted of Tour
men and one womun, while the student sample
involved 19 men and five women. Seven of the
studlents were in their Ffirst year of graduate school;
seven were in their seeond yenr: six were in their
third year; and four were in their fourth year. The
mean numbker of weeks berween the first ond second
adminisirasion was 16,2, Thal between the second
and third was 6,3,

Stebility and Change

Since 25% of the sample were in their first year of
aftendance, and since the initial sample took place
in the first semester of residence. some substantial
changes in these scores should be anticipated across
the three time periods, The siahility of the resulting
configuration can be estimated in several ways.
First, we muy examine the difference among the
three matrices directly by computing the average
vorrelution of the corresponding cell entries across
the three time perimds. These correlstions are de-
rived by first arruving the diskinces in the three
square, symmetric mateices, on¢ for ¢ach time. The
upper friangte is deleted since ils elements duplicate
those §n the Tower one. The main diagonal alse is
deteted becausce its elements are zeroes. in the next
step each rigngle Is aranged inlo a single column
by stacking the second column thaving 17 elemenss}
below the first (aving 18 clements). The thied s
placed helow the seeond, the fonrth below the third,
and %0 an until the triangulur matrix is cmptied. This
process produsss three single column veetors each
with 171 elemems. These procedires show that the
time two distances carrelate .71 with those obscrved
the first time. amd also 71 with these observed (he
last time. The correlation hetween the fiest and third
sets of olisesved distances is .65.

These results indicate. as expected, a fairly sub-
stantiab amount of change in perceptions aver time,
hut nonetheless indicate the persistence of the majur
slructure across the academic year,

As might be expected. the ordinally sealed mea-
suses of political position and quantitativeness of
resgarch are not sufficiently sensitive to detect these
changes. The political awribute scales correlate as
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TARLE2 TABLE 3

span of the reseurch. Fimlly . these dati were taken
Time Twao Sculur Produdts

during @ period of relatively inseable mativnad and
Toeal politival conditions, amul ety i hose in-
volved, both as subjects und objects of the scaling.
experienced considerable and sometimes dramatic
chanpes in their vwn politicul views. In general, the
period of the research represcated atisme ol substan-
tial change for the depariment as s wholz,

Mare precise information about 1he patterning of
the changes ohserved van be obrained by the ortho.
punal decomposition procedure. The [irst step in

 this procedure is to recover the spatial contiguration
defined by § in a convenient fanm. This is ac-’
complished by un orhoponul decomgpusition of Lthe
sealar products of 8 {adjusted so that the origin of
the spuce 38 coincident with the centroid of (he
configuratiun tollowing Torgersen, 1958; Woelfel,
1973: Seroa, 19741, Torperson's (1958, p. 254)
Tormula meves the arigin w the centroid and is the
procedure wsually used. Table 2 contsins the sealk
preducts for the distances in Table L. (Since this
matrix is alse square symmetric, only the lowee
Some investigators might xugpest thit the trigngle is preseated.y The element for cach profes-
shosw, to the contrary. that the moderate correlations sor-on the main diagenad contains the squared length
among the ratio-scaled puir-camparison estimates of the vector Trom the centsoid Lo that professor’s
indicate unreliability of measurement rather than perceived position. Professar 1, whe has the largest
change over lime, while the very high comelations such elepent { 146). panticipated in a sit-down dem-
among the ordinally sealed miributes represent e anstration, While Professor L is the third facthest
reliahility typical of a superior mEasMEMent sys- from the centroid, Professars Pand R are among (e
leni. We prefer our own interpretation for several closest 1o it

reasons, Firsl, the ratio-scated pair comparisons From cach symmelric scalur products matrix are
represent values averaged over 29 respondenis, derived principal axes. We retiined the three Jurgest
hence a very considerable portion of the random axes (Tatsuoka, 1971, p. 247) as the solution for
(unreliability) component has been uve cd out of cach measurement,? Each solution accounts (or
these figures. Since substantive correlations as high

Time Twa Telneipnl Axes
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7.8 1863 LIBLTY
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£0.96

-t1.41
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Folluws: time one wilh time Lwo, (975 time Lwo with
time three, 9K, mud time one witl time three, (93,
The quantitativencss atiribule scubes correlate as
fotlows: e one with Gme twa, 99; time two wilh
Lime three, .99 and sime one with time three. 99,

=2.5h

o
B
0

19.0%
~1.8}
-5.37

15,01 Jab6.0L
r6.85
%711
2%.20

1.7
1638
-5k -1.8%

1%y
-19.07

5 -17.45
=15.31 ~1B.&8

~17.03 -30.12

more than $0 percent af the vurianee inits respeclive
s .8 and .9 have been reported on single vases of scadar produets matriz. These axes {Targerson,
such measures (Martier, 1974}, it is extremely un- 19581 also constitute (X, f, £) courdinates if one
likely that mensures uveraged over 29 cases could wished (o plot the positiens ol the ohjexts in three
be 50 unreliyble. Sceond, tere is excellent theoreti- dimensianal space. Table A, for example. contains
cal reason to believe changes Tike those observed the coordinates of the ohjects in Table 2, While
here are highly probable in the phenomenan, since Professor E has a —12 an the ficst axis, Professor J
sueh a high proportion (25%) of the sumple had anly has a +9, O fhe second axis their coordinates are
been members of the deparument 4 few weeks., and —Gand — | respectively. Thecoordinutes of Profes-
many had not even et a majority of the professors sor Paad R, however, show them 1o be much closer
ruled by the me of 1he first measurcment, Fur- together. Since their coordinates have relatively
thermare, focused intervietvs with the respondents small absnfute vatues, the positions of both are near
indicute substantial chunges of apinion across the the center of the copfipuration.

B R
[
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Rotaling time one onto time two and time three
onto time two produces a joint spoce, having on
origin common to the objects a1 all three times as
well as 0 common meieic ameng them (Torgerson,
1972). Between time one and time two the coordi-
nates on the first two dimensions correlate .86,
those on the two second dimensions .51, and those
on the two third dimensions .62. Between time two
and time three the first dimensions comelate .82, the
second .41, and the third dimensions correlate .44,
Between time one and time three the first dimen-
sions correlate .75, the second .26, ond the third
.07, The comelations both beiween the distances
and among the coordinates suggest that the config-
uration persisis 10 some extent throughtime. Gener-
ally, the social psycholegists were grouped fairly
close together. those interested in social organiza-
tion and social change also were reasenably close
together, us were the criminology and sociology of
law people.

Atiribites in the Multidimensional Spave R

If the **equivalence hypothesis'' tested here is

correct, the space R resulting from the procedures,

described should be the space within which the
attribute vectors used by respondents to difler-
entiate the facubty are arrayed. Several procedures
might be used to test this hypothesis. First, we
might sssume that the columns (factors) of R corre-
spond directly to the unmeasurcd attributes, and
therefose measure the zerp-order correlations be-
tween the average attribute vectors and the factors,
This is unlikely in general and impossible in this
situation, since: {1) the column vectors of R are
ornthogons] by definition; i.e., the matrix I, which
represents the mntrix of intercorrelations ameng the
factors, |s consirained by the decomposition al-
gorithm such thay & = 1, and (2} in general, the
atribures used in distinguishing cultural objects zre
seldom, if ever, independent of each other, [n this
study, for example, at time ane the political attri-
bute correlales with the quantitativeness attribute
—.43, at ime two — .42, and at time three —.49.
These correlations correspond to angles of 115°,
115°, and 119°,

A second procedure might well be to retax the
congiraint that & = [, thereby allowing the axesof R
10 Jie a1 oblique angles to euch other, This is, in
general, not a fruitful procedure, however, since the
statistical and mathematical difficulties of describ-
ing process across non-onhogonal coordinate sys-
1ems are extremely cumbersome,

Fortunately, however, linding the projection of a
vector or a set of veciors on a multidimensional
veetar space is the classic multiple regression
model, and 50 an optimal test of the hypothesis in
this instance consists in the goodness of fit of two
regression equations to the data:
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The results of this analysis show that both attri-
butes are clearly represented in R. At time one the
multiple corretation between the patitical attribute
and the first three oxes of R is .91, at time twa .93,
and at time three .92, The fit of the guantitative
research atteibute is also good, with a multiple car-
relation at time onc of .8, .79 at time two, and 75
at time three."

While the multiple correlations ¢learly show that
the political and quantitativencss attributes licin the
space R across all time periods, the pattern of un-
standardized regression coefficients in Table 4 indi-
cates further that the orientation of these vectors in
R temains very stable across time. For both the
political and quaatitativeness dimensions almost all
of the coresponding unstandardized regression
coefficients remain similar in size and sign. There
are a few changes, as on the thitd predictor of
political stance between the first and’second mea-
surements. Some isolated changes, which we have
made no effort kese (o predict, are to be uxpc/cb:d.
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TABLE 4
Unstundardized Regression CoefTiclents from
Multiple Regresslon of Quulitative Position
Upan Percelved Positlen

Tioe 8an  Tioe Tus  Itee Thoce

Policical
Judgeants

Quant leacdvencan
Jusgeentn

# ¢ .01, one-talied

but in general, these resalts supgest very clearly that
the overall configuration given by R is quite stable,
with the ateributes themselves remuining relatively
unchanged while some adjustments of the locations
of individual professors take place.

CONCLUSIONS

Given the pattern of findings presensted above, it
is reasonable to conclude, under the conditions of
the present sesearch, thal the Galileo procedures
produce 4 stuble and precise measurement system
which is equivalent to very extensive applications of
the best of conventional measureinent systems,
While this equivalense may ssent to obviate the
necd for such a new system, in practice the conven-
thonal séaling procedures required 10 yield the preci-
sion, reliability, and wealth of information made
available rather simply by the Galileo system of
measurgsment would be very tedions, and would
require information soclal scientists wre very wn-
likely 1o possess for sonwe tisne yet to come.

Not only do these procedures yield more pregise
measures, but the complete paiz-comparisons forn
of the dala allows for very simple and graphic anal-
ysis schemes, like Ihe orthogonal reference frame
R. The specification of a reference frame is an
important first step in any scientific analysis (Halli-
day & Resnick, 1966), und R's orthogonal propenty
mukes it very convenient in such a role. Molions in

the space {i.c.. chunges in relative meaning of the
coneepts seiled} can be devomposed alony the or-
thoganal reference vectors. so that velocity and
acweleration are piven by

These equations provide very sccurate descrip-
tions of avitude and belief changes. since change of
meaning is by definition given by motion in the
space R_ Results given here and clsewhere show
clearly thal the Galileo system yields dutas suffi-
ciently stuble and precise 10 warrant such analyses.
The primary merit of the system. therefore, might
be its ability to allow the formulation of atsitude and
belief change theories in the form of ¢qualions in
mechanics {Woelfel, Saliicl. McPhee, Danes,
Cady, Barnett & Serota, 1975)

In practive. this system provides & particularly
usefu) means of arraying aggregate beliel systems
ind processes on a convenient refereiee frame and
is therefore very useful in the analysis of collective
aclivities ke clections, the spread of products and
innovations, organizattonal decisior making, and
other group or culteral progesses (Woeliel e al.,
1975}, sinee motions in any of the dirceticns of the
mullidimensional space cun easily be observed,
even if an attribuse arrayed in tat dicection hus no
been identified or measured. fea is particulaely
useful in “‘effects of™” studies (such as the effects of
an innavation, ¢ie,), espeeially when one has finle
idea in advimee of what such effects might be.

[t poes without suying, of course, that 1he Gulileo
system is nol meant as a taol 10 he used
thoughtlessly in every circwmstinee, bhut by the
same token it has shown applicability in mauny
widely different sciemific and commerciul research
comtexty, Whul roke it will play in the Tuture devel-
opment of communication theory und method rests
largely on the astcomes of luture rexcarch.
Nanetheless, even in its elementary state of devel-
opment, it has shown sufficient stahility, precision,
and epse of administration and analysis 1o warrant
carcful investigation by communication scientists.




Gillham and Woelfel

NOTES

1. The term “*Galiter Sysiem™ refess nol to a specifie-
measurement ar analysis technigque, bul rather (o set
of Iheoeelical measteerient and analysis procedures
takea colleciively, Mosl of the specific proceduses in
the system {e.g.. mete multidimensional scaling)
wese developed earlier by others (ef., Jacobi, 1846;
Torgerson, 1958). Used in the Galileo System config-
uration these procedures provide particularly accurate
measurement and convenient analyses for certain clos-
ses uf communication problems. Becnuse the unit of
measurement used in carly studies wos frequently re-
ferred to as agalileo—e .. *how muny galilcos apan
are. .. '-—the system of procedures is usually infor-
anally referred 10 as the " Galileo System,™

. While ihe choice of the unit of measurement is arbit-
tary. choice of different siondurds wilk have conse-
quences far the pattems of measurements mude with
1he yyatem. Chonsing as accilerion pair some ordinary
anguage symbole whose relatson 10 each other and
other symbols is stable over tione might make resuiis of
the mare clearly inferp interms of
the ordinary langvage system thun wouald a paicdefined
by symbals whose meanings fluctuate in the vernacu-
Lar system. Good scaling prociice, morcover, Suggests
@ standard midway between the largest and smaltest
discrepencies likely 10 be encountered, so that judg-
ments of extremely large or extremely smalt dis-
crepancies aee minimized, The logic af these prace-
dures dates lrom amiquily. It Is discussed cieary in
Einstein {1961) and furmally in Kraniz et al. (1971).

. To be sure, this matrix 5 is the resalt of a fairly
claboratc mcaswrement procedure. requiring
N(N-[¥2 rtio-scated pair-comparisons for any N
objects, and the researcher might welt wonder whether
the Tesult justifies the effort, Principatly, the answer
lies in 1he fuct that the mawix 5 represents he differ-
ences nmong all N{N— 1 ¥2 pairs of N objects ncross
alt aitributes aleng whick the subject recognizes difs
JSerences, regardless of how numerous those atiributes
ray be. This is true cven where the number of anri-
butes along which the objects are differentiated (N,)
exceeds the number of objects (Ny>N) or cven the
number of paims af objects (N, > M(N-1)/2), Thus,
the N{N— )2 pair comparisons in fact produces a
complete piclore with {in general) far fewer mea-
surements than would be required by 1eaditiona) meth-
ods. As an example of how much effort is saved by

.. these procedures, the matrix $ could be estimoted by

traditional procedures as follows: (a) By some
method—perhups focused in-depth interviews—ult
M, auributes upon which the subject is able to dis-
criminale the N(N=1¥2 pairs af stimuli would be
determined, {b) Rativ-level scnles for cack of 1hese
attributes would be constracted, {e} All N stimuli
would be sealed by the respondent{s) on all Ny scales.
(d) The resulting N % N, matrix X would be posimul-
tiplied by its transpose ta yicld the N x N mairix of
scatar produgis B, (e) The matrix B woukl be com-
pletely factared ws yiekl the N % N~ matrix F. (N
Estimates of the elements of § would 1 generted by
the scalae equition:

n—1 vz
§ = Tty G

k=1

{g) This work wauld then be repealed for each of the
subjects in the sample, Finally, the extimales of any
cell 5,5 will be inaccurale to Ihe exlent that the prove-
dures of step (2) above failed w ideniify ull the i+
butes the subject uses when making pairwise diserini-
nutions amonyg the N stimuli, amd properly weighr the
exient 10 which each auribule enters intw the subjecis'
judgment,

.. As N grows small, this expression will not. in geneml.

provide o yobust/resistant estimate of the populwion
mean, and appropriale statistical procedures for
smoolhing small sample means are typically em-
ployed (Cody. 1976; Wainer & Thissen, $976),

. 1t is precisely the fact thun this *‘volwral aggregate

matrix*’ cannot be expected tizconform ta the psycho-
logical structures or processes of any individual {i.e.
there is no “average person' ) that has led psychamet.
ricians to reject the avernging process and lum inslcad
to non-metri¢ and/er **individual differences”™ mod-
els. Clearly, atiibutes utilized by some individuals
will nolL be utilized by others, and consequently the
rank of the mutrix S will in generul be greater than the
rank of any of the individual matrices from which it is
averaged, This, however, is precisely what is wanted
in a cullural measure, since, as Durkheim suggesis,
“‘The resultant surpasses the individual as the whale
the part . . . No doubt each individua? contains a part.
but the whole is found in no one.”” Whilg the average
mairix $ may or may not be inappropriate Yor psycho-
logical study, therefore, it is ncvenhclnss‘pmciscly
what is needed for culwrenl work,

6. These parameters depend.as well en the choice nr‘l:xa
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suituble rotation proeedure, which has been defined
clsewhere {Woellel et al., 1975),

7. The vnhogonal decompasition procedure cun, and

usuntly does, yield r = a—1 rools Tor n concepis.
Some of these roots are numerically quile semall, and
waould be elimisated by normal procedures such us the
Suree Test. While small, however, these veclors have
Been found in saine cases toeerrelate very highly with
measurable atiribules {(Barnewe, 1975), and so cunnot
abways be assumed to be simple unreliahility or ran-
dom ercor, The hice Touls we have retained here are
sufficient for the general purpeses of this analysis,
however, Sce Baravtl and. Woelfe! {1976).

. Cattonical correfations were calculated witkin each

time celating the three axes of B 1o the two altributes.
fn all three time periods the cananical correlations
were aboul eguial W the corresponding multiple corre-
htions, ax should he eapested.
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EXPLOITING PRAGMATIC RULES:
DEVIOUS MESSAGES

pmposumnul ul:p]u..l on. (1) n.I.mnna] im

and pragnitics leads o i fonnat
dde by audilors in this ¢ulture, The
and guesiions: (1) explication, (2)

ryllm\nn and 14) trinsparent Yeestian. |t

lkr:hn.t. Iypc\(..m e n.x|||m|ul h; devivus comsmunicaters and

d\:vi.\'ing Bramma lull ur ruln:-sys[cm approd¢

the study of kunan communication. Sanders

and Cushman and Whiting (1972) have inade sine
intriguing and sppealing arpuments co'nccrning e
potenzial value of considering symbolic interactio
as the manifestations of genesally understood sys-
wms of rules, More recently,” Nofsinger (1974,
1975, 1976)" and Simmons (1974) have applied
such an approach to specific subsets of interactions
with considerable deseriptive and explanatory gain,
Such discussions and applications are intuitively
appealing, Making -an analopy between com-
municative behavior and gameplaying behavior in-
valves no strain, All communicators, like all
pameplayers. are required e know the explicit
rules—the type's of behavior that ure permitted ind
the types that are prohibited, For communicators,
1hese url.‘zé rules of svrtecties and sesnrivs. To
play the fume of communication at all, a player
must be'able to encode in the symbaol system. What

* distingiuishes bener players from worse enes is the

ability 10 apply a set of implicit rufes for success—
strategic oF pragmatic rules. Better players are hore
aplu 1o devise and apply a rule system for instrumen-
tal success within the rule system of required and
prohibited behavior.

Our unalysis, like Nofsinger's (1974}, will con-
sider o specific class of symbolic transactions,
where the demander (D) places the respondent (R)

in a position where the explicit futfillment of the
communicative demand would be ** Yes™ or *No.™
We will suggest o mathad by whivh such 1rensue-
lons might be explicidy modefed, discuss the
means by which a respondent might cxploit the
pragnediv sysiem to mislead the demander without
actuitlly Iying (eimnploy “devious messages™), and
propese some passible applicatiens and extensions
of the system.

Throughout the puper. we will use the term
senantic level™ to refer to the literal, explicit
Wzaning of an utterance, and the term **pragmalic

el™ 1o refer to the implications by which the
utiyrance is taken as i fulfiliment of the communica-
livddemand. It should be noted that our analysis
depdpds heavily ap Grice’s (1975, p. 45} “coopera-

rinciple.” 4 principle asserting that com.
muaicytors make 4 lacit agreement w say only rele-
vant hings. This prineiple implics that, in our sys-
temn, debunders must be assunied o demand only
wital is Aglevant (o them and respondents must be
assumed (i respond with only what is refevant 1o the
demands plyced upon them. Hence. we will not be
concerned with situations where R asserts his inabil-
ity o fulfill the demand (1 don't know"") or his
unwiltingness 1o fulfill the demand {1 wen't an-
swer''), Likewise, we will not be concerned with
situstions where R assents that D's demand is not
relevant 1o R's and 1"s mutual interests {** None of
your husiness''),




