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BACKGROUND OF THIS PAPER

This paper is part of a continuing .
research program in the area of
multivariate analysis. It was pre-
pared for presentation at the 1971
Fall Conference of the American
Marketing Association held at
Minneapolis, Minnesota, September,
1971.



Empirical Comparison of Alternative Methods - for
Collecting Proximity Judgments

James R. Taylor*
Thomas C. Kinnear

In this paper, the authors explain the procedures for transforming
judgments from six data collection methods to an unhconditional proximity
matrix. In addition, these six methods are empirically compared on
several dimensions,

Introduction

The purpose of this paper is two-fold, First; it will attempt to
explain for_sixbdata-collection methods the step by sfep procedures
necessary to -transform the data into an unconditional proximity matrix.
Second, it will discuss the nature of the '"trade-offs'" involved in
selecting a particular method. |

' 1
This paper constitutes an expansion of an earlier paper by Taylor.™

In the interest of brevity, the authors will assume the reader has a grasp

of the concepts and terminology explained in this previous paper.

Data Collection Methods

A large number of procedures are available for collecting proximity
judgments. Green and Carmone have presented a classification scheme for these

alternative collection procedures.g/ Using their classification scheme, this
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paper will examine six ''direct-judged" data-collection methods. These
methods aref Dyads, Rank Order, Rating Scale, Conditiﬁnal Rank and two
versions of Triéds.

To understand the differences between these methods, the concepts of
conjoint and disjoint comparisons must be made cleai., The comparison of
the interpoint distance AB vs. AC constitutes a cqnjoint comparison as the
element ”A".is'common to both distances. In contrast, a comparison such as
AB vs. CD comstitutes a disjoint comparison because  there is no common
element.

The metﬁod of Dyads requires the respondent to make both conjoint and
disjoint comparisons. Triad methods involve only conjoint judgments. In
this paper, the Triad I method involves all conjoiht comparisons while Triad II
involves only a portion of the conjoint comparisoﬂs. The methods of Rating
Scale and Rank Order both require judgments equal to the number of inter-
point distances in the object set. The conjoint and,disjoint comparisons
are implicit in the subjects’ judgments for both of these methods. The
Conditional Rank procedure includes only implicii coﬁjoint comparisons,
Here, the respondent is required to order N-1 objects N times. Under each
of these methods the number of judgments required varies directly with the

3
number of stimuli or objects being judged.™

Nature of Judements Required

This section contains a summary of the type of judgments required under
each of the six methods discussed in this paper. For example, suppose there

are three objects under consideration: A, B, and C.

3/ Taylor, "Alternative Methods."
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Dyads,

Triad I,

Triad II.

Rank Order.

Rating Scale.

Highly
Similar

AB
AC
BC

For each of the following sets of pairs of objects,
pick the most similar pair:
AB vs. AC
BC vs. AC
BC vs. AB
In each of the following sets, pick the object that
is most similar to the object on the left:
B A
v B/A o
¢
In the following set select the most similar and least

similar pair: ~
,/’A
B
C

Order' the following pairs of objects from most similar
to least similar:
AB, AC, BC

For each of the following pairs indicate the degree
~of similarity in the elements of the pair by marking

an appropriate number on the scale:
| “Not at all

_Similar

4 _ 5

: 5
4 5

1 2
1
1 2

N
W W W
£~

AB <

4/ If Al AB is most similar and AC is least similar, it 1mp11es

c<Ac

The BC judgment must be made exp11c1t1y in Triad I

while it is implied in Triad II.
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6. Conditional Rank, For each object on the 1eft,brank order the

other objects in terms of similarity to that

object:
1st 2nd
A (B and C)
B (A and C)
C (A and B)

Analysis Sequence Leading to an Uncégditionél Prozggity Matrix

Most multidimensional scaling and clustering algorithms require the
input data to be in the form of an unconditional proximity matrix. Figure 1
presents the steps involved in transforming the data from each of the six
methods into an unconditional proximity matrix.

Figure 1 illustrates that the data—collection methods which involve
judgments on only conjoint comparisons require more intermediate data
analysis steps than the methods which collect both disjoint and conjoint
comparisons. For example, the method of Triads invoives only conjoint
comparisons. Consequently, triangularization procedures are needed to infer
the missing disjoint comparisons.éj In addition, triangularization is needed
to identify and resolve those judgments which are intransitive. In cdntrast,
the methods of Rank Order and Rating Scale involve implicit judgments on
both conjoint and disjoint comparisons but do not éllow a check on the

trangitivity of the judgments.

5/ For a discription of the triangularization procedure, see
C.H, Coombs, A Theory of Data, (New York: John Wiley & Soms, Inc.,
1964), p. 352, Triangularization procedures can be performed by computer
programs such as TRICON, See F.J., Carmone, P,E. Green and P,J. Robinson,
"Tricon-An I.B.M. 360/65 FORTRAN IV Program for the Triangularization of
Conjoint Data," Journal of Marketing Research, Vol. 5, (May, 1968), pp.
219-20. o
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Figure 1'demonstrates that in selecting a method the researcher
must be concefned with whether transitivity checks are important in
his study. In addition, he must decide if he is ﬁilling to sacrifice
the disjoint comparisons and substitute more intermediate analysis steps
and assumptions. The remainder of this paper exploresvthe empirical

implications of these trade-offs.

Study Design‘

Fourteeﬁ college students using each of the sixhdata collection methods
made proximity judgments relating to seven automobiles. The subjects
evaluated each of the methods in terms of the perceived difficulty and
accuracy of their judgments as well as their enJoyment of the method. In
addition, the time required by each subject to complete each of the methods

was recorded.’

Results

Table 1 presents the average rank order correiaticn between the six
data-collection methods. These statistics were detefmined by celculating
Spearman's‘Rho coefficient for the fifteen pair combieations of the six
methods and averaging over the fourteen subjects. This analysis determines
the similarity of the ranked interpoint distances becﬁeen methods. Table 1
indicates that the intercorrelations ranged from rho = .76 to rho = .92.
The median cf chis range was rho = .84,

The Table lldata was further analyzed using a cluster analysis algorithm.é/
The results of this analysis are presented in Table 2 The first level of

clustering involves the combination of the Dyads and Rank Order methods. At

6/ S. C. Johnson, "Hierarchical Clustering Schemes," Psychometrika
Vol. 32 (September, 1967), pp. 241-54.




TABLE 1

DATA COLLECTION METHODS INTERCORRELATION MATRIX

RATING
SCALE

DYADS | .85 | DYADS

CON];E;‘;ONAL 7 82 CONDITIONAL
1 : RANK

TRIAD II .80 .83 .88 | TRIAD IT

TRIAD I |} ..76 .82 .86 .82 TRIAD T

RANK .

ORDER .84 .92 .83 .84 .84




TABLE 2
'RESULTS OF THE CLUSTER ANALYSIS PERFORMED

ON THE DATA COLLECTION METHODS INTERCORRELATION MATRIX
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the second level, a new cluster was formed involving Conditional Rank
and Triad II. At the third level, the method of Rating Scale joined the
Dyads and Rénk'Order cluster. At the fourth 1eve1,vthe method of Triad I
joined the Triad II and Conditional Rank cluster,

Table 3 presents summary measures of the subjécfsf completion times
for and evaluations of each of the six methods. The method of Dyads had
the longest cbmpletion time of 21.7 minutes. This ié'contrasted with the
method of Rating Scale which had the shortest time of 1.8 minutes. The
remaining methods had somewhat similar completion‘times ranging from 4.4 to
7.2 minutes.

The subjeéts evaluated the difficulty of each method by means of a
‘seven point scale ranging from extremely easy (scored 1) to extremely
difficult (scored 7). The mean scores of the methods ranged between very
easy (scored 2) and neutral (scored 4). The metﬁod of Dyads was the most
difficult with a score of 3.9 while Triad I was the eésiest with a score
of 2.4.

The‘subjects were asked to judge the perceived degree of accuracy of
their proximity judgments. The five point accuracy scale ranged from very
good throughout (scored 1) to very poor throughout (scored 5). The mean
scofes of the methods ranged near good throughout ksco:ed 2) and good at
the beginniné bﬁt poor towards the end (scored 3); The method of Dyads was
lowest in perceived accuracy while the other,methqu were higher and quite
similar in’score.

The fihal evaluation scéle involved the subjééts'overall reaction to
the methods. Judgments were recorded on a four pointvscale consisting of
fun (scored 1), fun ét beginning but boring toward end (scored 2), neutral
(scored 3), and boring (score& 4). The mean scores of the methods ranged
from fun to néutral. The method of Rank Order was the most fun with a score

of 1.6 while the method of Triad I and Rating Scale were least fun with

scores of 2.7.



-10-

TABLE 3

SUEJECTS' EVALUATION AND COMPLETION TIME

; FOR EACH OF THE DATA COLLECTION METHODS

N=14

T . o ,

(mi:?) Difficulty  Accuracy | Reaction
Rating Scale 1.8 3.2 2.1 3 2.7
Conditional Rank 4.4 2.7 1.9 1.9
Triad II 5.4 2.5 1.9 2.1
Rank Order - 5.9 3.9 2.1 1.6
Triad I | 7.2 2.4 2.1 97

Dyads | 21.7 3.9 2.7 2.5




-11-

As indicated in Figure 1, the methods of Dyads; Conditional Rank
and Triads allow tramsitivity checks. For these three methods, the
_subjects' judgments resulted in very few intransitivities, No consistent

differences were observed between methods.

Discussion

The Table 1 results, involving the matrix of iptércorrelations,
indicate that the data-collection methods are cor:elated to a high degree.
This finding sﬁpports the position that the reseérchef can select any of
these methods with the assurance that his study results are not highly
dependent on a:particular data-collection method.

While fhe data-collection methods are highlylédrrelated, the Table 2
results suggeét that there are differences in the‘méthods. Two clusters
of data-collection methods were identified., Cluster one includes Dyads,
Rating Scale and Rank Order while cluster two includeé Triad I, Triad II
and Conditional Rank. It is interesting to obserﬁe that the methods inciuded
in cluster two involve only conjoint judgments while the methods in cluster
one include both conjoint and disjoint comparisohs._vThis'observation leads
the authors to conclude that the cluster one methods‘approximate the true
interpoint'distances slightly better than the cluster two methods. This
conclusion is based on the assumption that the more éomplete the method (in
terms of comparisons made), the better it approximateé the true parameters.

The difference between methods for completion times reflects differences
between metho&s in terms of the total number of judgments and the nature of
the judgment task. The method of Dyads had by far thé»iargest number of
judgments,which is reflected in its lomg completion time.v In contrast, the
method of Raping Scale involves a minimum number of jﬁdgments which is re-
flected in its very short completion time. Between these extremes, the

remaining methods are similar.



-12-

It is inﬁeresting to observe that the cluster one methods (Rating
Scale, Dyads and Rank Order) ﬁad similar difficulty scores. The cluster
one methods were evaluated as somewhat more difficult than the cluster two
methods. The authors speculate that the subjects found the disjoint com-
parisons more difficult than the conjoint comparisons.

While tﬁe'perceived accuracy of the Dyads method was somewhat higher
than the other methods, this concern was not reflected in terms of the
intransitivity of the subjects! judgments. The subjects were possibly
reacting moré to the large number of judgments rather than the true
inaccuraciesiin their judgments.

The methods of Rank Order and Rating Scale, in the judgment of the
authors, possess some advéntages over the other dafa;collection methods.
First, both Raﬁk Order and Rating Scale have reas;nablé completion times.
If a short completion time is critical, then thé Rating Scale method offers
a special advantage. Second, both of these methods are in cluster two which
also includes the Dyads method. Since the Dyads method. involves explicit
judgments on béth disjoint and conjoint comparisoﬁs,'thé result of this
mgthod is assumed to be the best estimate bf the true interpoint distances.
Third, the subjects' evaluations of the two methods Qere equalvto or better
than some of the other methods. For example, the method of Rank Order was
the best liked of the methods.

While the method of Dyads has the advantage of,éonceptually being a
better estimate of the true interpoint distances, it has the major disadvantage
of requiring a lérge number of judgments which result in a Very long
completion>time. Consequently, the authors believe the’method of Dyads is

the least practical of the six methods.
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The above conclusions are to be taken as statements which are
somewhat cpnditional on such factors as the object sét used (automobiles),
the number ofvbbjects in the set (seven), and the faqt that very coopérative
subjects were involved. Given a different situation, the reésults and con-
~clusions pfesénted here may not be sufficient‘or even decisive in the

researcher's final choice of a data collection method.
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