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' o - ABSTRACT

This paper suggests the applicability of metric multidimensional scaling
for research within the political arena. The measurement technique has certain
advantages over'traditional unidimensional political/polls. Multidimensional .
scaling allows the researcher to simultaneously observe change and rates of change
within the polity's attitudes toward the candidates and issues in election cam-
paigns.. Multidimensional scaling also reveals which dimensions the voters use to -
differentiate the candidates and their stand on various issues. Thus, the candi-
date can get very accurate feedback on the salience of issues involved in a con-
.stit*ency's voting decision. By observing the trajectories of the candidates'
move%ent through multidimensional space, it becomes possible to accurately pre-
dict/ the outcome of an election. The paper also proposes a study using this tech-
nique to measure the variable effects the media have in political advertising.
Findlly, it reports the results of a study using multidimensional scaling to plot
the changes in voters' attitudes toward the major political figures and issues in
'the! 1972 presidential election. - A random sample of the voters from Champaign
County, Illinois, scaled sixteen concepts at five points in time. At each time
tarlee dimensions emerged. The trajectories of the two major candidates suggests
a lawful motion through the space, which yields a prediction of the outcome of
that election. '
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\ - In this péper we will describe a methodology which applies metric

multidimensional scaling (MDS) techniques to the analysis of the per-
geption of political objects within the social milieu. This methéd
predicts that issues and candidates will convergelﬁithin thelcognitive
structure or the semantic space of the individuals of a culture. By

generating a mean space through a large, representative sample one can.

pinpoint the relative strengths or weaknesses of the candidates' stand-

ing against each other and on specific isSues,'as well as the relation-

'ship between issues and the polity's perceptions of the qéndidate.

This occurs as a result of measuring the distance from a mean position

\

whiéh.représents the culture's.cdllectiye space.

ZObservations of movement withiq the space point to changes in relative
positions of political!objects, while indicating precisely where changeé
in ghe information load can be of positive.benefit-tb a candidate. This
implies that ébgervation'éf movement is directly related to-ﬁessaggs;in

the polity's information. Hence, through the use of this technique, the

_public will, in effect, assume a greater role in the agenda setting of a

campaign, since movement within the space is related to information:

supplied through both interpersonal and mass media channels. Using the

dimensions identified'by the technique as salient to'the population,
the candidates and the media will provide that information which is rele- _
vant to the issues upon which voters are making their choices.

' The candidates and the'media can perceive those issues which are
salient (i.e., those‘issues which are changing radically in the space,

and the directionality of change) and use that information to modify
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campaign message behavior. If we cannot identify the specific issues,
and allbw the public to identify those issues which aré salient and
" differentiated, wéimust ask the que;tion, "Is the agenda being set on

the dimensions'thé media waAts or tﬁose that the votérs'want?"__Fob
example, in the 1568 presidential elecfioﬁs we had boncepts.in the space
which expressed a"perception of the eandidatés'-Pelationship.with the
anti-war movement. Essentially, Nixon and Humphrey were undifferentiated
on this issue, therefore the issue was not salient. Yet a gréat deal of
campaign time was spent by either candidate defeﬁ@ing.hiﬁself oﬁ an issue .
of little relative concern ‘to the voters rather thaﬁ;égying that time

: . _ -

spent on in-depth discussions of more salient éoncerns of the population
(i.e., crimé, eéonomic policy, -foreign affairs, and so forth).

It can be érgued-thaf education in compléx‘methodologies.has little
relevance for fha student of journalism. However, increasingiy,‘workigg
jqurﬁalists are being exposed to,sophisficéted poll data which fhey must
interpret for tﬁe phblic at 1arge.. Multidiménsional scaling.technidues
are becoming more prominent in the social-scieﬁcefliterature, and due to
the continuous ﬁature of the meéasures, the sensitivity, and relatively
high validity of the instruments, this frend is not likely to change.
Further, with modern algorithms, MDS measurements are less expensive than
the interview and ordinal scaling methods normally used by pollsters
attempting to predict election outcomes and the pbpulation's positidn on
a giﬁen issue.

This paper will show that one can genefate an analyzable mean space

’

‘for a social system being measured. It can be shown that a space can
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be defived for any cultural sub-system, vis.,, wealthy thte-Profestants,
‘rural poor, etc., so long as clear.criteria.are drawn_fof fhe:identification'
of that’sub-eystem.' Sdb-system measures ean be compared and difference
tests can be reliably employed, becauee all measuremen.s are-continuous
‘patio scales; The»New.Look“Meeel of Blumlef and McLeod (1923)-poiﬁts to
the kind of widespread social changes which have made the introdﬁetioq_of

measuring methodologies of great sensitivity and'versatility a sine qua - l.

non for media effects and political opinion research.
== " , .

v The limited effects model dev~loped by Lazersfeld, Berelson and Gaudet,"
.(1944) has traditionally bee¢n the hallhapk work in the area of voting
ehavior research. In it, tie authors identified three principle effects

of the media on voting: activstion, reinforcement. and conversion,

-

——

Principally, the research focused upon'persuecifﬁ'while ignoring the cog-.
nitive effect; of political information. Selective exposure was elevated

~ to the status »>f a law, and reinfefcement was assumed to play an overwhel-

ming effect. The pepterns of partyeiéentificetion, existing.as.they did

in an era of.gratpitous'poiitical meehines,’promoted considerable political

etability in voter behaviors, while political indifferents were perceived

as aQoiding potentielly persuasive messages. Finally, the authors iden-

tified traditional conceptions of attitude change as the only method
vwherebj political behavioﬁs mighf be changed.

| Contrastiqg this model, Biumler and McLeod (1973) show that greater
‘_volatility among party voters has been more or iess concq::tant with a

trend toward decreasing party ties that hzs accompanied-a variety of

socio-political changes since World Var II. Therefore, the authors con-




‘cl»de that there is greater room for influence thfough communiqatip'
chénnels, paﬁticularly mass communication channels} Indeed, it is

possible that individuals in the informational environment perceive the

media'és éignificant others,* In addition, selective exposure (see Carter |
,_énd Sebald, 1963) is. of iit;le or no 1mportanqe, Reiﬁforcément continues
to be important, .but where involfremen\t is low, as Sherif and C'an,tri} (_191&7)
indicate, thin and weak defenses are held which are suscep;ible to beliefs.
The comparatiye upéhot of the two studies_is: awhile Lazersfeld and °

R Bereisén'(lguu, 1954) were able to conclude that ;he 5ass media had only |
limited effects on voter behavior, the New ﬂook indicates that.thé Vﬁting |

pﬁblic has becore a volatile mass of individuals who arg'senézzz;;\a;

‘information carrieg on méss media channels, and who apé prepared to act
on the basis of this knowledge. | o

In addition, Daﬂ:w3k13(1979) has shown that attentioﬁ to a specific
medium is related to the environﬁental uncertainty of the reéeivér. In

- é volatile political situation,_the individhal will increasingly seek

message cues from the media whicgfwill guidé'his‘qr hef'ﬁehavior._ Given |
the ipcreasing.inétability in the'political arena,-if would be safe to 1 !,
assume that pblitical-mességes, conveyed by mass media éhanﬁéls, are- =
- having . considerably greater-iméacf.. Also, Woelfel and Hernandez (1970)
indicate that the various media hgve variable“capaciyies for handling
messages of certain mass. '

This brings vp a point suggested. earlier, i,e.,.which stories are

going to impact, or, does any story played up in the media impaét upon

(N

. . | . . _
For a discussion of the role of significant others and linear force
aggregation, see Woelfel and Hernandez, 1970, '




an individual's cognitive set'té tﬁe degree fhat it is displayed?
Hanneman and Greenberg (1373) found that'relgvance and salience of the
information for an indivi&ual are Béiter prgdictofs of whether one becomes
acquainted with a néws story than the héws value of the information. We:
would hypothesize that relevance and salience can bgiqpérationalized in

terms of the location and movement of sbecific conéepfs along specific

dimensions within ihe-cognitiyé.space. It is the particular concept-

objects tha; éonstitute the.information-which.wiil impact. From this“-
Qiew, qohcepts which are;ac¢e1erating,.and-tﬁeréfore assuming greater
mass, are becoming more salieﬁt to a vofer's decision.proggsses.

He_submit; therefore, thaf ﬁeasures of-votef'Sentiments éhould be |
sensitive to subtle shifts in the arréngement'of éoncgpfs within the
spécq. Stgdies éuch as Stern (1971), Cla¥ke and Ruggels (1971),‘and a _/
great'many others,. typically employ arbitrary preference indicants and
qpantum_rétention measures . .They conclude from this'methodolégy'that

pecall is nil, or that this medium or that medium is domiﬁant. However,

- they ignore the fact that whether or not an individual can recall the

details of a story does not delimit the ability of the information

contained in the story to provoke changes in the array of.concepts within

-

- the individuai{s;cognitivé space. L ' S

'_The effect of information on this space occurs simultaneously with

the infroduction'of the information into information processing fields,

 Hence, it is registered, and changes in the array occur instantaneously. .

Woelfel and Barnett (1974) theorize that information accumulates within

., the space linearly and the effect of a quantity of information is the

,
. ’
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| details of a particular story Sears (1969) concludes that the average//

arithmetic aggregat%‘of a set of inputs nultiplied by weighting factors, |

. which. takes 'the general form:

A= ByX) +BXy + BgXy . . . l;;nxn.

. Retention, or the degree to'whichpinformation is holisitically re-
tained is a factor which is related to redundancy and other factors,

principally sociological (e.g., education 1eve1 profe881onal involvement,

\

‘and SBS) The existence of this dimension of recall does not allow us to

assume that information has had no effect on those who cannot remember the
/

citizen attends only to the most prominent headlined news, and beyond that, |

. his political knowledge is exhausted Despite this observation, the

average citizen carries an array of cognitive impressions of a wide variety

of issues that do move as information_changes. o

.Ultimately, it must be recognized that all input, and hence, all

effects, occur along semantic dimensions. This view is supported~hy

Nimmo (1970) whorsuggests that one ideally uses media channels to effect

changes in the attribution of popular or salient qualities to candidates,

" e.8.., from reliable and honest to independent and forthright, according
_ to what the audience perceives it wants in a candidate. Crudely, these

perceptions, and the distance of a candidate- from an. idealized mean per-

ception of the particular category under consideration constitute the
make-up of what we call cognitive space. Support for the view that the
media supplies information that respects this.kind of categorical arrange-

ment is also given by the recent findings of McCoombs and Weaver (1973)
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which point to the need of'the voter for orientation. Orientetion isa S
concept whlch 1mp11es that campaign 1nformatlon should orient towards the
‘needs and gratifications of the voter, The dlfference between what the
voter percexves as be1ng necessary to fulf111 h1s needs and gratlflcations
and what the candldate delivers is a measure of the relative closeness of
candidate and need-objects (1.e., his needs fbr a pos;tion on amnesty),

or hlS cognitlve space.

Typlcally, ngtlclsm of this view comes  from scientlsts employing .
unidxmensxonal teehnlques. Ihese methods, however,jdo not show the ;nter-
aCtive effecte of t?e tariety:of concepts in a cognitive space,_nor do
they give an indiéatiee of the ﬁnderlyin dimensicns along which attitudes
and behavxors are generated.x

Finally, we should pomt out that the need for omentatlon leads to
exposure and_exposure generates and reiterates the array of concepts
within the space. McCoomb and Weaver's (1973)_coﬂeept of "filling in the
+ gaps" is, in'oup view, tied to the placement of issue-concepts or social
'objects along continuﬁms which express fer tﬁe individual ﬁis.pefeeptione
of the issue, the candidate's. stance on.the issue,\end the differences bet-
ween the two. We-ﬁfepoee to describe—here_theSe spaces in terms of a
multidimensional space which changes as a correlative of changes in the
amount and type of information the voting individual is exposee to. The'
advantage of this technique lies principelly in its sensitivity to subtle

shifts in he location of issues in cognitive space.




, Theory-;The'Measuremen§g9f/éﬁltural Definitions

The process of definition entails relating objects of thought to each

7
N

other.. The deflnxtlon of any concept may be taken to be that term's rela-
tlonsbib to all the other concepts which are used to differentiate that .
referent as a unique objeet (Fillenbaum and Rapoport, 1971). ."Fundamentally'
this involves taking note of 51m11artt1es and - 1fferences between objects,
or identifying the attributes of an gbject thh similap attrlbutes of
different objects, and_elfferentlatlig tbe ‘attributes of the object from
‘those attributes of the objects which\are_diffeveq;" (WOelfel; 1972:5, _
[Chspter 4)). ' \. o |
'.The'pereeptien cf a single nbjectxgg_a unisse ebject implijs_e proeess
of categorization iu that all the dlonth stlﬂbll whlch constlﬁute the
physxologlcal mechanism of that percepthn are set apart from the totallty
of stlmull impinging on tbe individual'at'the time and de51gnatéd as a
single object of thought. The category renders discrete a continuous
process of oxposure to the environment, whereby an arbltrary segment of a
continuum of stimulation is set aside and identified as a unique object.
When an individual identifies t.o objects as "yel.ow," fbﬁ example,

it is rot 1wpllcd that they are the same w1uh regard to color, only that

they are similar enough to be descrlbed by the same llﬂgUlStlc symbol.

The visual color spectrum covers the renge fiom ébout 4000 *o 6“00 Angstrom
units, and re"earch iniicites that cclor dwfrerfnoes of only a few Angstrom

units are per»e1vab1e (Lw*"~11 Slo m § Gecdleve, 427 Halsey, 1954), yet

Urdlnary 1anguage Aves not provide COTO” teri's for all these differences.

\

v
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. The ordinary'language people speak (and for the most part the symbol system

of social science) allows only a crudely approximate.desoription of the
e s | ' - _ ' -
perception of any object. , : o o SR

Mathematies prov1des a language capable of descr1b1ng dxfferences small

w1thout limit and can describe differences much smal}er than may be dis-

cr1m1nated by\human perception. The cont1nuous set of positive real numbers '

)

offers a potentially error-free language for the def1n1f1on of any set of
social objects\thh a level\of prec1s;on far greater than the limits imposed
by human perceptxon. Woelfei states that (1972:11 [Cthter ¥3):

Diss1m11ar1t1es among objects (whatever those obdects may be)
may be represented by a continuous numbering system such that
two objects considered to be completely identical are assigned
a paired dissimilarity score or distance score of zerv (0),
and objects of increasing dissimilarity are represented ‘by
numbers of increasing value., Assuming that the definition of
an object or concept is constituted by the pattern of its rela-
tionship to other objects, the definition of any object may be
represented by an 1lXn vector, dll’ 1 seee , where d
. represents the distance ox. d1ss;m1lar1ty o% objeég 1 from 1%self
(thus d,.=0 by definition), d12 represents the distance or dis-
simllarl%y between objects 1 and 2, and d, reprcsents the
distance between the 1lst and nth objects. nS1milarly, the
second object may be represented by a second vector, d 1» 9a0s
seses dyo -and the definition of- any set of conceptg
oggects nay Ptherefore be ropresented in terms of the matr1x\\
d 1

d 12°°°**?® "1n-

11> ¢

dpys dogseces 4y

- . . .

dnl’ dn2"“’ dnn '

o .
.where any entry d.. represents the dissxmllarlty or distance
between i and j. 4

- The distance matrix D describes the static structure of the interrela-
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A

'tionships among a set of N objects at any one point in time possessed

by/a single individual.’ Process may be recorded in successive matrices .

Dt;, Dtlt"'sntn’ dhepe the intervals between time periods 0, 1, 2,...n,
'remains éqnstant,*';nd.the'chaqgQS'bétweep the matrices calculated. These
intervals can be made as small as desired to increasé.the isomorphism with
ghe_continu§us-nature of the ;ogioh of process. Since this paper is con- °
=/fc/:exvned with social sysgems rather than single individuals, the matrices
should be generated fbf_an entire culture.
The édllecfive.;onséiousness (Durkheim, 1951),'1.9., that aggregate
. psycholbgical configuration which copstitufes'the cultufe, or a sub-culture,
o may be repmesgnted'éccurately q§'£he average matrix D, Qherq any entry a;j

o\ll_

is the arithmetic mean conceptinn of the distances or dissimilarities

é\petween obipéts iand j as seen”by'éll members 6f the culture,
Hhat'has_emerged then is a éultﬁrélfdefinition of a sét of concepté,
in'matrix'fbrmat;-dynémic.in the .sense that successive matrices can be |
' generated to measufe change over time.. The différence ﬁkl - ﬁ;o would
represent the_cultural change taking place over the interval f'rom't0 to

tl' The rate at which any culture is changing can be found by the
derivative . I D - D
dx _ limit t, %
F* "t -tg-0 0 20
t.-t
S 1 "0

While this matrix is an accurate representation of é}set of cultural def-

initions, it is extremely cumbersnme due to its_sizeﬂ The mattix is of

* : R
If the time intervals bctween measurements are unequal, but they are .
known, the same information may be gaihed. However, a more complicated
"y ~ analysis is required.




¥
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. , \ . .
order N, where N equals the number of concepts N-1 is the maxxmum total

number of d1mensions used by the sum of the 1nd1v1duals of a'society to

,'dlfferentlate the gset of objects.* Th1s is not the d1ﬂensxonality shared,by
the members of the social systenr - Matr1x D describes an 1mplic1t vector |
'epace k’ where k (the d1menS1onal1ty of the space), -l.ﬂ K equals the
number of 1ndepengent ¢imens1ons upon which the members of‘eocxety differen-
tiate the obJects. /These dlmen81ons emerge from the data.;i

Vk is a spat1al coord1nate system defined by the distancE“relat1on
among the cognitive objects wh1ch are its contents. It has the property
that ob]ects def1ned as similar by any culture will be located close to
each other in the space, or, more precisely, that the d1stance between any
‘pair of objects 1n the ~space 1s directly proportional to their perceived
dissimilarity. The precise definition of any object, therefore, is given
by'its location in V, , and any change of definition of any object is

. \ IR

represented by its movement through V, . ' | |

Matrix D may be collapsed to vector space V- This has the ad-
vantages of reducing‘the data to usable proportions enc€reveeiing the

uniquely shared underlying cultural dimensions. This taekican beﬂper-

formed by multidiménsional scaling.

Any two points (objects) may be connected by a line, y1e1d1ng a single
dimensicn “differentiating the objects. Three objects may be connected by
a plane. No information as to their differentiation would be lost by .
,1nd1cat1ng the objects' scale values on the two dimensions. The same holds for
“four point§/1n a cube (three dimensions) and on points in a hypersphere of
n-1 dimension. It should be noted, however, that if any three or more points
lie along a continuum, fewer d1mens1ons would be needed to prec1sely describe
the gystem, . .

\\ :

~
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According to Helm, Messick and Tucker (1859:14):

. . . the fundamental concept’in multidimensional scaling is
psychological distance, which is usually estimated in terms
of judgments of similarity among stimuli; i.e., two stimuli
judged to be very similar are considered to be psychologically
closer together than two stimuli judged to be very different. .
Given judgments of similarity among all the stimuli in a set,
mathematical models exist which provide an interpretation of
this psychological distance in terms of Euclidean geometry.

. The stimuli are treated as points in a Buclidean space, and’

. analytical techniques are available to obtain the dimensional-
ity of the space as well as stimulus scale values determined

within a rotation and translation.

Multidiﬁensional scaling models can be used in situations where fhe

stimu1i~maY‘vary simultaneously with respect to several underlying dimen- -

' sioms or atf?ibﬁtes; According to Torgerson (1958:248):

. . » the.notion of a single unidimensional, underlying continuum
is replaced by the notion of an underlying multidimensional space.
Instead of considering the stimuli to be represented by points '
along ‘a single dimension, the stimuli are represented by points
in a space of several dimensions, Instead of assigning a single
number (scale value) to represent the position of the point

along the dimension, as many numbers are assigned to each .
stimulus as there are independent dimensions in the relevant
multidimensional space. Each number corresponds to the projec-
tions (scale value) .of the points on one of the axes (dimensions)
of theispace. ' '

The process is anélogous’to converting a matrix of city to city

mileages to a graphic representation such as the ﬁap itself. In this

‘special cése, an n x n table of cities would be reduced to a 2-dimensiopal

plot. Some attributes are unidimensional, among them, weight and length.
Spatial position, however, varies along three dimensions, height, length,
and width, Spatial position on the surface of the.earth is also measured

with three dimensions; altitude, longitude and lattitude. Knowledge of




- the position of an object along any one or two dimensions will not locate
it precisely in the space. All three dimensions must be known. Likewise,
color is said to possess several underlying qualities. The color green i
can vary aimuitaneously according to hue, chroma and any other of several'

" diffevent qualities.

It is not a distance between’ eognitive objects in some absolute sense

S L __whieh is to be measured but perceived distance; i.e., the judgments of
distances made by indivxduale and cultures. Consequently, what‘is needed
are'ﬂudgments of dissinilarities.among objects made by'respondents but
expressed as ratios to some standard unit provided by the experimenter.
This can be accomplished quite directly by a question worded-in_the form:

"If x and y are u units apart, how far apart are a and b?"
Sueh an item wording requests a dissxmilarities judgment from a res~

: pondent ("...,how far apart are a and b?"). However, it requests that this -
judgment he made as.a proportion of a standard distance proiided by the
enperimenter ("If x and y are u units apart..."). a | o

According to Woelfel (197u:13) this technique has several key advan-
tages~ | | _ - ?
.\ . v /_
First and foremost, no restrictions:are placed upon the respondent,
who may repbrt any positive real value whatever for any pair. Thus,/
the scale is unbounded at the high end and continuous across its ™ -/
entire range. Seco ily, because the unit of measure is always the\/
same (i.e,, the unit is provided by the investigator in-the condi-
tional, "If % and y are u units apart,” and thus every scale unit is
. 1/u and because the condition of zero distance represents
identity between concepts and is hence a true zero, not at all arzg-
trary, this scale is what social scientists usually call a ratio scale,

‘ which allows the full range of standard arithmetic operations. Third,

since the unit of measure is provided by the experimenter it is Possible

to maintain the same unit of measure from one measurement to another,
both across samples and across time periods, which is crucially
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1mportant since time is one of thé primitive variables of scientific

theory. These three characteristics taken together provide the

capac1ty for comparative and time-series analyses at very high levels
of precision,.

While ti.e technique suggested mcets the scaling criterion quite
'exactly, and in fact will be the technique or choice in the measurement of
‘aggregate cultural patterns, problems'of unreliability make it unsuitable
for the measurement of individual self-conceptions. The reliability of
any scale is appro: 1mately proport1onal to ‘the complexity of the judgmental
task required of the respondent, ‘The techn1que of d1rect pa1red distance
estimates requires a h1gh1y complex s~t of Judgments from the respondent
_wh11e providing v1rtua11y no ‘structure, and is consequently unreliable for .
'méasurement of individuai psychoiogicalycéntents (typical test-retest
reliability correlations'range in the ,70's for individuals). Barmett
(1972) and‘Gillham (1972) have shown that the format is extremely reliablg
on large samples and thét consistency of measure increases as a fﬁnction
of sample size, The reason for this is that the error which occurs in
measurement is random error rather thén systematic_bias producing invalid-
ity. Such random error will be normally diétributed'in a series of ﬁeasures.
The law of’large numbers aad the central 1imits theorem assure that the
scores obtained will e normally distributed and that fhe sample mean will
converge -on the population m2an as the sample size increases. Barnett (1972)
reports test-retest rellab111ty coeffic1ents in the range of ,90 with 75
cases, Thus reliable measurement becomes only a funcflon of the cost of

gathering additional cases.

Obtaining the underlying vector spacc (Vk) from the matrix D is
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stéaighfafovward.* Procedurally, data collection yields a three-dimensional
cohcepts X concepts x person matrix which is averaged across fhe E;persons
into a two dimensional concepts X concepfs square symmétric matrix ﬁ;_.
where ahy entry dij represents the éveiaée distance  between concepts i and j
as seen by the respoﬁdgnts. This matrix D is trgnsformed routinely intoAé
scalar prbdh'té matrix B (Young_apd'ﬁouseholder. ;939), although it is X
genérally_the practice of iﬁvestigatofs to -double-center" thfs_matri; by
_establishing\an origin for the space at the centroid bf the aistnibution.
This can be dohe éimbly during the.construcgion of the scalar products .

matrix, and the transfbrmation for any cell bij'is given by the equation

AN .

n - on, n

| 1a’, . : _zd2ij e 2
byy = 1/2 (i=1 14 42 - izl §=1 . ij)
‘ ' n . °n : n2

which is a straight-forward linear transformation that sacrifices none of
 the information present in the original matrix D (Torgerson, 1958).

This new centroid scalar products matrix is such th&t ajy entry:

P, = the length of vector i

1

bij = pipj°°s°1j where pj

the length of vector j_:

dij= the ahgle'between i and j.

ry

*The technique outlined in the following pages is based on the
classical multi-dimensional scaling model (Torgerson, 1958). Other non-
metric scaling models are available, but these techniques apply principally
to the reduction of matrices which are merely ordinal, and so are not
applicable to the continuous, reliable ratio scaled data provided by the
measurement system proposed in this article, While they provide an accurate
description of the structure of the data, change in the space over ‘time can-
not be observed. The reason for this is that the metric has been destroyed
by \using ordinal data and bounding the space to gain reliability fbr the
individual case. (see particularly Shepamd 1966, 1972).
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Consequenfly, when matrix B is|reduced to its base by routine factoriza-
tion (i.e., the application of any standard eigen routine, such as prin-
" cipal axis or Jacobi), the vesult is a factor matrix F, whose columns
Fl’ P2, ...Fk are orthogonal \vectors with their origin at the centroid of

~ the vector space spanned by F|and where any entry Fis represents the pro-

\,
\

jection (loading) of the iEE_&ariabie on'theijE_fadtor. This matrix has ';. |

‘the further properties such that:

T P |
That is, the square root of the sum of squared projections of the ith -

variable across all the k factors equals the_length'of the vector:of the

- ith variable, and of central concern:

. | ‘- ‘ E

, 2
-| (4. -4
3. = f=§. ir - 4¢ .
ij

This last expression shows that fhe original distance matrix can be com~
_pieteiy recovered from the factor matrix\with no loss of informatidn, by
post-multiplying it by its transpose.

After a series of vector spaces has been generated at separate points
in time, they caﬁ be rotafed to a least square best fiﬂ congrug;ée.in order
to calculaté the change over time.f

By the simple subtraction of coordinates over time, motions through
the spatial manifold over time may be 'expresse.d as \}elocities, as given by:

*Récent research indicates that an exact solution by rotation to stable
criteria exists. This has the advantage of increasing stability of the
vector space despite extreme movement by single concepts. This technique is

analagous to the physical measurement of motion where fixed refeyence points
are established, against which all change is measured. , '

ERIC




/% the velocity of concept i

d, =

the distance concépt i has moved across the interval :
of time t .

time ".

ot
"

aj the coordinate value of concept i-on the jth factor of the
: t, space

0 .
b, = the coordznate value of concept i on the jth factor of the
3 t, space

1 t

Given_multiplc_time periods, the accelerations of the objects in space may .

also be' calculated; R o | | .

These velocities and accelerations, necessary components of procese.
(Arun@ale,_lQ?l, 1973), are unmistakably measures of cultura1°change of veﬁy
high erecieion; This is so, since the culturally shared definition of eny
ebject?is given by its location in the manifold V), and chenges'ih location
repreex t chenges in definitiop.*

Murtidimensional scaling has been ueed in the past to investigate tﬁef
.dimensienp underlying the meaning of lexical items (CIiff Pennell and
Young, 19é6 Henley, 1969; Miller, 1969; Fillenbaum and Rapoport 1971). .

the percept@on of speech scunds (Miller and Nicely, 1955; Degerman, 1972),

A Fortran IV computer program (Serota, 1974) which accomplishes the
principle calculations described in this paper is available from the author
on reqpeet. : , .

_, - . .
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‘and the processing of information'(Schroder, Driven and Stredfert, 1967;
Rips, Shoben and Smith, 1973; Rumelhart and Abrahamson, 1973).
. It has also been used to investigate poiiticsl concents. Klingberg

- (1941) fbund that perception of nations' relations changed as World War II
approached. As the likelihood of two nations going to wapr increased, the
countries were viewed as 1ess similar, that is, their proximity dec¢reased -
in the space. Abelson (1954) and Messick (1956) ‘used’ MDS to study ettitudeS'
towsrds political issues, i.e.,, war, communism, capital punishment and the~
handling of criminals. Wish, Deutsth and Biener (1970) and Wish (1971)
fbund two dimensions underly the perceived similarity of seventeen dif- _
ferent nations, They were pro-communist--pro-western and ecannmicslly
developed--underdeveloped. |

Data for these studies were all collected by ‘methods which were non-

netric in nature, They used a method of triad combinstions, where the

' subjects were given three stimuli and asked to report which two were more
similar; or a method of pair comparisons, where the subjects were told to

o cord the similerity of the pair on a discrete Likert-type scale whose
////’-::ngp was very limited, nine points at the most; or the pnoportion. of

responses who selected a pair as being the correct relation.

~ A Sample Research Project

Mass communication research has by-and-large failed to consistantly

" demonstrate that the media have direct effects on the attitudes of their
users (Klapper,.1960, 1970; Weiss, 1969). LazarSfeid, Berelson and Gaudet
(19uy4) found that the mass.media (pre-television) hed-little impact'on:the

voter preferences.of Erie County in the 1940 presidential election, Two
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- possible reaeons for this'are the lack of sensitive measurement tools and
| the preponderance of research designe borrowed from Sociology and Psycho- A
_'logy which are antiprocessual in nature. Typicelly, an individual's atti-
tndee are measured only once and the results cerrelated with exposure |
patterns to iﬁply a Cause and;effect.relation. Or, the subject's atti-
tude may be. measured twice, once prior to a single exposure of some
valenced stimulus and once directly after. In the Lazarsfeld case, while
- they used a procees oriented panel'design, they failed to find a mass media
: effect.' The reason is perhaps due to the dicnotomous dependent variahleé v

a rote for Roosevelt or Wilkie. This measurement is simply not sensitiﬁ;&

B
RN

enougn to measure media effects., 'This trend recently has shown some signs . B
of changing with researchers edopting path analytical_tools to describe
the communieation process (Kline 1973' ﬁoelfel et al ‘1974)
Hetrf!'multidimensional scaling prov1des a measurement tool eensitive
_enough to detect the effect of messages and as indicated above, it is
ideally suited to assess cultural changes over time due to the impact of a
‘series of media.meseages. - | . | .- N
If one were interested in the effects of political advertising, they /

"~ might adoé:t a research design. as follows:

\ | _ 'Generete MDS spaces for a number of different social systems at eix '
or more equal intervals in time; three points prior to an advertising
eampeign; et least one during and two after. The reason for the large
‘number of observations is to gaiu data on the.variation of the»rate of

change over time (acceleration), This may be positive or negative., In

order to gain information about acceleration three points are the nec-




- 20 -

easaryaminimum. These must be gained prior to the manipulation in order
to determine the'"natural" acceleration of the system, At least one.
measurement would be taken during the manipulation. Additional data
'points may be collected duringrthe advertising campaign in erder_to
-determine the rates at:which attitudes toward the candidates change.

Two measurements should be made after the treatment to observe the -
change in the-rate due to the alteratlcns of the soexety. These rates
of change can be fbund by.determinlng the change in the slopes (deriva-
tives) bétween each measurement poznt. -

Ordinarily, only four measurements are sufficient to deternine
‘ehanges in acceleraticn; Honever; qhen dealing with long térm effects,
_as with political behavior, additional measures beconn.necessary Have
the pecple made a declslon on a candldate or are they going through a

_ trial period only to switch to the other candldate? Is their "permanent"

. cultural change occurring or only short-term alterations inuthe cultcral'

‘definitions of the issues? Another aé;antage of having at least two
"'readings after the manipulation is to control for the effects of maturation.
‘Waa the system change caused b&. ' .nanipulation or was it produced by some
other factors at the identical time (Campbell and Stanley, 1963 37-42)?

Data would be gathered from a serles of treatment groups, each subject
to a media campaign in which the nessage is held constant but_the channel
is varied. A message, analogous.across media, would appear in or be.heard
on only one mecium, télevision;;radio, newspapers - or magazines, or some
controlled combination of’these media. In this way, it becomes possible
to meaeure the:independent effects of each separate medium and the possible

interaction effects when they have been used in combination. . The separate -
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groups could be cities matched by their size, past véting_battefns,_tpe
SES of _the résidents, their uée"of the media and any other relevant
variabies.  In addition, there‘should_be a comparablé control group iﬂ
which no media campaign would take pla@e.

I Data.would be gathered from erarate gandom samﬁigs* of iegistergd

voters (as opposed to a panel design) at each point in time so as to

avoid sensitization, a potentially destructive problem ﬁith’suéh a large

number of measurements. Typically, panel designs have been recommended .
o . ; _
to measure the effects of the media on voting behavior (Lazarsfeld,

~Berelson and Gaudet, 1944; Berelson, Lazarsfeld, and McPhee, 1954). Hapi=

aver, since the unit of analysis proposed is not the individual but the

culture of the respectxve soc1al system, it makes little sense to use the
Ak

same subjects in light of sensitivity and mortality,

The spaces would be generated by having the subjects perform distance

| estimates onvﬁairs of concepts which are of interest. Pof_example, if a

presidential candidate were one subject matter, then estimates could be

- . made between the following concepts: trustworthxf cdmpetent, experience,

warmth, honesty, my vote, political ~arty labeljg a number of different

candidates' names including the one which'is t?é Jubject matter of the

_advertisiﬁg campaign, a number of issues'whicﬂ/méy be salient during the

campaign and any other related constructs. //

% : ' '
‘These samples could vary in size from 100 to 400 cases depending on the

‘level of reliability the researcher wishes. Thus, the cities chosen should

have a mirimum population of at least: 50,000, Again, this may vary dependxng
on the number of admlnlstratlcns ~ollected and the need for a matched set of
cities.

wh : ' o
The problems » & pade. aesign, rerlected in the conditions of sensiti-

- zation, mortality, and matuvation, were illuminated by the research discussed

in the final section of this paper.
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Ideally, the proposed research should take place during a'primary

campaign yhen there are many (more tnan_two) candidates. At this point
,lin time, they may not be very well known to the voters and their position
on the various issues unclear. In terms of MDS this would mean that the
issue and candidate Toncepts are not well}definéd ln relation.to all the
scaled items. Thus, they.would be less stable and be undergoing‘redefinl-
. tion (movement) in the space as the campazgn progresses, |
Past research on attitude change would point towards one add1t1onal
'.ccntrnl, the number of messages (number of advertisements) transmitted.
A number of researchers (Woelfel and Hernandez, 1970; Mettlin, 1973; and:
Mistretta, Miles and Barmett, 1973; Woelfel’and Saltlel, 1974) have'found
| that mcvement in space (in the unidimensional case) is related to thé:
.‘absolute number of messages the subject receives. In each case, the |
dependent variables :ere measured as a rate of behav1or, such as the number
of cigarettes smoked per day. This would suggest that one should control
'-not_only the content of the messages but their number as well.

The experimental manipulation could\Pe a "standard" advertising cam-
pa1gn dealing with a known cand1date. The reason for'using an established
candidate is that 1t would be impossible to generate the vector space if

| one concept were entirely unknown. 'This would go on for a designated time
period in each of the sample sites. | |

After all cultural:conceptual spaces have been generated, they would
be rotated to congruence and the-change scores and the rates of change

of the entire space calculated. Then, the rates can be compared to see

which medium was most effective in altering the subjects' attitudes
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toward -the candidate. This analysis could point toward two interesting
quast;ona. Vhich medlum was most effectlve in achieving an immediate

response co the candidate? And, which method of advert;s;ng had the

‘greatest staying power, i.e., productng the longest lasting effects?
| It ssible to observe cnange of the individual concepts
in the apace in crder to determine how effective the canpaign was at
"altering that term's definiticn or its rate of‘cnange. For example, if
the gcai of the ads'were to promote a certain candidate, then one would
be ‘interested in the movement of that person 1n relation to the others
in the space. At what rate does the candldate converge thh the concept,
my vote and is ‘this rate greater than the other candidates in the space?
It ie also possible to validate‘ihe movements in the space by.compar-
ing the rates of chiange with behavioral indicators, such as voting beha!ion
or more typical attitude measures such as poll data. One .could ‘calculate
| the rates of Ehange.cn poll data both for the candidate and the iscues
: by'measuring tne slopes between any two points in time. These could : | P
then be compared with the slopes produced by the various media and the
one or combination of channels which most highly correlated with the
poll data would seem to be the most effective.* That is the one with the
_higheat degree of.correspondence between its exposure'and the attitude
.change produced. This should not be confused with the behavioral indi-
cator, voting. In that case, the medium which produces the greatest
increment in voting for the candidate may be consjdered the most effec-
*This, of course, does not include the variable cost. While televi-
sion (or some other medium) may be the single most effective medium in

altering socially held attitudes, its rate of change per unit cost may
make it less desirable.
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tive. While the use of actual voting data has pragmatic value, it

should ba -avoided in a discussion of -the effects of the media berause it

is only a single dichotomous decision at one isolated point in time by'a

" restricted portion of the population, fhat which is actually voting.

A Partial Empirical Example

The authops have collected the fbllowihg example da@a set as part
of a project to measure political attitudes and.attitudé change as a
function of media messages prior to, during, and fbllowing a major eléction.
Unfbrtunately, due to the problems dlscussed earl1er (e. g., mortality with

long term panel designs) as well as clec1cal and financial d1fficulties,.

- the project was curtailed. However, it is our belief that this data pro-

vides an illustrative, if inconplete, example-bf the application of metric

multidimensional scaling tochniques for measuring changes in political
‘ K

" conceptions.

Hypotheses; Among the_bbjectiveé of  this project were the examina-
tion of changes’ in configu=~*‘-n of the aparial rcopresentation of conéep-
tual distance, changes in ihe relationship of the vector space in its
orientation to the concept '"Me" (an aggregate‘measure of the distance.

reported between that concept and all other concepts across all_subjecté),

 and changes in the magnitude of the space relative to the amount of time

prior to the electizn that the instrument was administered. Specifically,

*In addition, it hes provided us with a pretest of the design (on a
general population sample). A second study is currently being prepared to
examine media effects ad poiitical prediction utilizing the recommended
design changes. This study, co-occurring with the 1974 congressional
elections in Michigan, will roly on the MDS measures in conjunction with
Poll data, trend dita on media campaigns, and content analysis of general-
Political media messages.

4
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the hypotheses were:
Hl ~ Candidates will converge, or cluster. in the ;ectq§~§pace;
over time, with the issués that they are publicly (in media preéentation) ,
-associated with. . | |
H2,- The emergant candidates will di;erge in séace over time..
Hy - Tﬁe candidate whose.distahce>from,the aggregate "Me" is mini-
mizednat the time of the election will be the candidate chésén by the
population represéntéd by'the”éémple. (The prediction of the election

winner can be made from the trajectories of the two candidates and the

N .

concept "Me" adjusting for messages which impact the concéSfual.space
during the interval between the last administration and thelilecgion).
_H“'- As the intervals between'administrations and the:eleéfion |
‘become shorter, the magnitude of the-Spacé will shrink (i,ef? as the
tima of election becomes closer, concepts and candidates are viewed as
more homogeneous). |
Procedure. The authors collected data at five points in time,
between May, 1972 ;nd Juné, 1973, from a random sample of;registered
voters in each precinct of Champaign County, Illinois.'#;anﬁomizatipn
among precincts rather.than from the county as a whole was don§ to
insufe'proportional representation of both urban and ;ufaL, university
and non-university subjects. Because of the}early emergence of high
mortality and a general lack of funding, the panel receivedza’limitad
administration in the months of May, June, August, and Novgmhen. " An

addjtional follow.up measurement was made in June, 1973,

Distance judgments were performed on 528 pgirs generated from 33

ERIC | - -




ERIC

«

-26 &

concepts during the first two waves; the questionnaire for these admin-

istrations was divided into two parts and randomly dlstrlbuted among the

' sub)ects so that an 1nd1vidual response set was limited to 264 palrs.

The third fourth, and fifth waves were reduced to 16 concepts requirxng
only 120 judgment palrs. This was done to decrease the amount of time
and effort required of a singlq respondent; it additionally allowed us
to betteﬁ ufi1ize our saméle by making it possible to administer the
entire instrument to each subject.

Due to thé incompatibility df the first wave it will not be discussed
in this paper*, however, the second wave has been reduced in size from 33 to
16 concepts for comparative analysis with later data., A portion of the
quespiohnaire has been attached with fhe tables at the end of the paper;

the following is a list of the 16 concepts maintained across all waves:

1. Nixon
2. McGovern
» 3. Wallace
) 4. E. Kennedy
) 5. Agnew
6. Connally
7. Peace in Vietnam
8. Prosperity
9, Amnesty for Draft Resxsters
10, Law and Order
11. Busing
12, Taxes
13. Demonstrating
14, Employment ¥
15. Marijuara
16. Me

*This wave of data was analyzed. at the University of Illinois - Urbana,
where the study was originated. Since that time a more rapid and reliable
form of computer analysis (Galileo 2.3, Serota, 1974) has been developed
and has been applied to the later waves of the study. Because the first
wave was preserved in a form incompatible with input for Galileo, divect
comparison of results would be misleading.
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The criterion pair for this instrument was Kennedy-Eisenhower. Judg-
ment pairs'were presented in the form, "If John F. Kennedy and Dwight D.

Eisenhower are 50 Gé;ileos.apart, how far apart are [Nixon] and [McGovern]?"

Gailieo is used here to represent an arbitnarg unit for compurison.‘
.The briginal panel consisted of 250 randomly selected voters yielding |
125 complete vesponse sets. There are 27 cases which are matched across
all waves; these represent a somewhat urban, university-oriented bias and
_tend:tb skew ‘the sma)’ data sets. The’ divided second waﬁe,provided 58
.complete response sets, the third wave had 83 respondents, wave four had .." A
a greatly reduced 27, and wave five-increaséd slightly to 34 respondents,
~While the compdsitioh of the sample was Salanced_between the rural and
urbqn_compoggntQ, gg.hgs been noted the urban segment had a'19r§e number
of subjects who were stﬁdents or other individuals associated wi}h the
Uhiversity of Illinois. This is significant because traditionally Repub-
lican Champaign County at the time of_stﬁdy was undergoing massive voter
registr;tion.in the student sector, a fact which infigénces the relation-
ship of the findings to actual voting behavior. \

Results, The mean distance matrices for each point in time are pre-
sented in Tables 1 to 4. Tﬁe spatial coordinates for each point in time
are presented in Tables 5 to 8. In each case the solution is found to be
approximately three dimensions, although a scree line test indicates a
élight contraction of the space prior to the election followed by an
expansion in the follow-up wave, This is most likely produced by the

limiting of voter decision-making to a few, salient dimensioms,

The “four coordinate systems were rotated to a least-squares best fit
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congruence.using six dimensions (acco z for more than 93 per cent of
the distance in real Euclidean space a roviding an accurate solution)
and three dimensions were then plotted ures. 1-to &), Finally, selected

concep;s webe graphed together acfoés timg ‘0 produce a plot of the
concepts' trajectories (Figure 5).

| .Several major.changes occurred in the configuration of the space; most
importantly, the relationship of the candidates and the aggregate Me
moved in what may be termed "ralatiéely lawful motion" through. the spéce.

‘Specifically, Nixon and Me were reported at t, as 114.21 units apart, at t

2
as 114.57, and at ts‘as 101.19 units apart. Conversely,

3

as 76.74, at tu

HcGovern and Me are shown to diverge with distances reported as 39.15 for

as 57,98, at t, as 4l.44, and at t

3 4 5

During the periods prior to the election, the major conventions and

tos at. t

aé 72.62 units.

the evenfs of Watergate and the Eagleton affair occurred. It can be seen
that change in the spatial felationships of the candidates is consistent |
with Nixon's’public denouncement of poiitical éspionage, coupled with the
Democratic party controversy. It should be noted thaf/while'tu dafér
(November) breaks from the trend, it suffers from a poor response rate which
tended to skew the distribution of the sample in favor of thelurban,
university-oriented segment of the population. Based on the trajectory

of period t23, thé distance between Nixon énd Me should have been reduced
to'a£out 20.0 units while McGovern and Me should have increased to about |
80.0 ‘at the time of the election. Some of the extremeness of the skewed

data set seems to indicate a real change in Nixon's loss of relational

strength as the voting results for Champaign County indicate that Nixon
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won 17,937 to 17,918, a plurality of only 19 votes. The ensuing change
for tus indicatés that Nixon suffered a much greater divergence follow-
.ing the élections; this is attributabie to the heightened'effecf of
Watergate during fhe spring'of 1973.

The extent to which this in;truméntiis able to'yield a "correct" .
picture of the structure and chénges of concept relationships becomes
more apparent with the examiﬁation of several issue-related concepts. that
.were scaled into the space.' Several concepts, associated wifh one candi-
date or-the other, remain particularly stable across time indicating a

_ stfong association with one candidatg 6ver the other. For QXample, while
Peace in Vietnam chéhged no more than 8.0 units across any two pointg in |
fime for either candidate, Nixon's distancé.from the issue-(53 - 52 units)

, was about twice as far as McGovern's disténce (20 - 29 units). The same
pattern occurs with the concept Law and Order across t2,AF3, and tu; while
neither candidate varies more than 6.0 units, Nixon (19 - 26 units)
is perceived as being half as far as McGoverh (37 - 41 units). Interest-
ingly, in the period fblloying fhe election, during wﬁich the Watergate
‘affair gained media prominence, the distance between Law and Order and
McGovern doubled but the distance between Law and Order and Niion tripled.
Similar comparisons may be drawn for other issues such as Marijuana or
Bussing;‘Pigure 5 portrays this outcome most graphiéally.

Finally, the identification of underlying dimensions yields some key
to the salience éf judgments béing made. However, unlike fgctor analysis
where rotations are made to dichotomize the concepts, metric multidimension-

al scaling provides indicators of an underlying continuum. Examination of
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‘the coordinate values indiéate that the first dimension is plaiply a libe;al-
consenvafive division while less clearly, the second and third dimensions
suggest factors of timelinéss, traditiqnalnegs, and/or potency. Correlation
of the loadings of a given dimension with stable unidimensional variables .
\ .Jcopld be used to further identify (label) the underlying ;tructure.

" These findings cleénly lack the rigor necessary'to_test the primary
hypotheﬁis that movémént in the vectoﬁ épace is a function of the amount
of information the subjects receive. We can only infer th?glfrom the
lresults reported above., It is, howeveb,.possible to ébserve fegular_
_ motion in the space’reportéd here which mainfa%ns a high level of face
validity w1th both current political polling practices and actﬁ31 vofing

. behavior for the population. To usefuily apply these techniques and test

!

our main hypotheses it will be necessary to control the information;con=
cerning the scaled.concabts and/or perform a content analysis aboyt those
topics, while utilizing the metric multidimensional scaling:instrument

at a level of rigor consistent with the précision which it is able tQ

achieve.
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DIMENSION /
f I | 11 ilfk/
CONCEPT # . .
1 NIXON | 40, 86 © -13.34  -38.80
2  MCGOVERN - gsﬁ.al 31.69 18.15
3 WALLACE . 106.46  -48.06  15.66 ;
4 E. KENNEDY , /z' -32.39 -7.27  =30.72
5 AGNEW - /' - 29.35 -6.75  =15.58 I
6 CONNALLY - - 43.63  20.01  -17.08
7 PEACE IN VIETNAM 34 -13.99 . 17.32
8  PROSPERITY 27.98  34.35 _ 16.81
9 AMNESTY FOR DRAFT RESISTERS -37.88 .02 -18.66
10 LAW AND ORDER 40,29 33.96.  10.6H |
1 BUSING | -28.58 64.52  -26.u1
12 TAXES N 9.66  -5.86 1.08
13 DEMONSTRATING . 34,62  -37.29  -5.53
14 EMPLOYMENT. 1.799  -14.66 16.17
15 MARIJUANA .81.58 - -60.58  -.81
16 ME - -25.02 '.1u.21 57.76

Table 5 - Spatial Ccordinates

Wave II - June 1972
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CHANGE

Table 6 - Spatial Coordinates

Wave III - August 1972

DIMENSION
T IT T11
~ CONCEPT # | '
1 NIXON 38.88 7.32 -11.72 44,96
2 MCGOVERN '-35.23 1.93 6.85 149,70
3 WALLACE 67.62  -U7.55 - .66 uw.3u
4 E. KENNEDY -27.71 -.17 -6.41  148.02
5 AGNEW 56,20  -1.29.  -26.13  36.16
& CONNALLY 45,21 19.06 - -10.23 20,58
7 PEACE IN VIETNAM -6.53  -6.88 18.85  36.67
8 'PROSPERITY | 1.95 3.08 .86 46.68
.9 AMNESTY FOR DRAFT stisrnnsx§o.2e 5,94 3,12 46.30
10 LAW AND ORDER 133.15 '_22.05 3.79  2u.22
11 BUSING eag\;e 32.9%  -21.23 39,67
12 TAXES 20.18" -4,92 -.50 9,27
13 DEMONSTRATING 32,51  -25.74 -1.20  40.10
14 EMPLOYMENT 9.86  -4.80 10.72  22.80
15 .  MARIJUANA -56.33  -28.88 -9.51 49,14
16 ME -16.30  39.77 42,08 40.28
' Avdrage Change in the Space from Previous Time 37.99




DIMENSION __ CHANGE
T It 111
CONCEPT #

1 NIXON- 55,27 -1.04  ~40,95 37.39
2 MCGOVERN -32.66 2.65 8.78 6.85
3 WALLACE 81.34 -aﬁ.lo -16.31 - 27.74
4 E. KENNEDY -30.69 18 277 w06
5 AGNEW 65.52  -8.70  -5.71 . 30.94
6 CONNALLY 50. 90 17.60  -26.70 21.76
7 PEACE IN VIETNAM -10,54  -4,01  -13.67 _13;39
8 ' PROSPERITY -5,61  10.73 6.65 27.10
9 AMNESTY FOR DRAFT RESISTERS =-61.31,  7.21 2,85 20.69
10 LAW AND ORDER " 4460 31.u5  13.67  22.09
11 BUSING -31.32  26.73 fzg{se 21.66
12 TAXES 15.79  -2.02  -7.38  39.38
13 DEMONSTRATING 4845 -23.59 .39 29.68
14 EMPLOYMENT 3.77  -8.09  19.09  22.01
15 VARLJUANA -49,92  -40.80  B8.86 . 3L.14
16 ME -146.69 26.11 49,97 41.70
Average Change in the Space from Previoub Time 25.79

A

Table 7 - Spatiai Coordinates

Wave IV - November 1972




DIMENSION

j _ . CHANGE
T TI T11 '
CONCEPT # .
1 NIXON 51,94  6.86  -39.84  35.48
2 MCGOVERN 'A-#s.17 <11. 40 14,27 . 29.38
3 WALLACE 75.86 -27.54  17.56  36.94
4 E. -KENNEDY -20.27 -17.97  -5.09  29.27
5  AGNEW 57.26  13.67  -9.89"  47.90
6 CONNALLY 52,02  8.74  =26.17  11.10
7 PEACE IN VIETNAM 1.3 -19.57  4.88  33.86
'8 PROSPERITY 3.73  9.04°  3.10  37.00
9 AMNESTY FOR DRAFT RESISTERS -58.09  -4.53 27.74 37,57
10 LAW AND ORDER 27.01  25.70  17.81  23.60
11~ BUSING | -52.81 32,56  -22.71  31.18
12 TAXES 7.64 2,99  -10.44  U44.40
15 DEMONSTRATING -38.11 -21.97 -3.95  22.78
14 EMPLOYMENT 5.35 4,22 8.64 28,05
- 15 MARIJUANA -53.09 -15.72  -13.11 ° 45.49
16 ME 11,93 . 1.9 7.1 49.20
33.95

Average Change in the Space from Previous Time .

Table 8 - Spatial Coordinates

Wave V - June 1973
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