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Intransitivity on Paired-Comparisons Instruments:
The Relationship of the Total Circular
Triad Score to Stimulus Circular Triads
Darwin D. Hendel

Measurement Services Center, University of Minnesota

Intransitivity associated with the method of paired
comparisons for scaling stimulus objects has been
hypothesized in previous research to relate to the
psychological and/or physical distance between
stimulus objects. The purpose of the present study
was to determine whether paired-comparisons in-
transitivity is a function of intransitivity associated
with specific stimulus objects rather than a function
of the entire set of stimulus objects. Three 190-
item, paired-comparisons instruments with diverse
content (i.e., vocational needs, mate preferences,
and food preferences) were designed to examine the
relationship between Stimulus Circular Triads and
the Total Circular Triad score and were adminis-
tered to 276 high school and 358 college students.
Results of univariate correlational analyses and
multiple-regression techniques suggested that
paired-comparisons intransitivity relates to
individual differences variables associated with the

respondent, although there were differences in the
absolute level of intransitivity associated with each
of the three sets of stimuli.

The method of paired comparisons, an appli-
cation of Thurstone’s (1927) &dquo;law of paired com-
parisons,&dquo; has been used as a measurement

technique in several areas of applied psychology.
Paired-comparison methodology has been used
to rate employee job performance (Lawshe, Kep-
hart, & McCormick, 1949), to measure per-
sonality characteristics (Edwards, 1963), and to

measure vocational needs (Gay, Weiss, Hendel,
Dawis, & Lofquist, 1972).
One feature of the method of paired compari-

sons is that it yields a measure of response in-
transitivity associated with the set of stimulus
objects. Explanations of paired-comparisons in-
transitivity have tended to focus on characteris-
tics of the stimulus objects in the paired-com-
parisons instrument rather than on individual
differences variables associated with the re-

spondent. For example, Mosteller (1951) illus-
trated the concept of unidimensionality of
stimulus objects in his paired-comparison in-
strument of eight American League baseball
teams. Coombs (1958) discussed intransitivity as
a function of the psychological distance between
stimulus objects and found circular-triad in-

transitivity to be greater for color preferences for
sets of similar colors than for colors more widely
separated. Coombs, Greenberg, and Zinnes
(1961) made the distinction between unilateral
intransitivity (both stimuli are on the same side
of an individual’s preference distribution) and
bilateral intransitivity (stimuli are on opposite
sides of an individual’s preference distribution).

Previous research (e.g., Ace & Dawis, 1972;
Hendel, 1975) has also examined the relation-
ships among intransitivity scores derived from
different instruments. Results generally have in-
dicated that the tendency to respond intransi-
tively does generalize across different domains
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of instrument content and across different

groups of subjects. A related question concerns
the extent to which intransitivity is consistent or
stable over time. Although previous studies (e.g.,
Berdie, 1969) have examined stability of meas-
ures of response variability, little research has

examined the long-range stability of intransi-
tivity on paired-comparisons instruments.
The majority of studies of paired-comparisons

intransitivity have used the total circular triad
(TCT) score as calculated by Kendall’s (1955, p.
125) formula,

where xi represents the number of times that the
individual voted for stimulus i, to calculate in-

transitivity. Another index, the coefficient of

consistence (Ferguson, 1966; Kendall, 1955;
Moran, 1947), has been developed to reflect

paired-comparisons intransitivity. Since this in-
dex is merely a linear transformation of the TCT
score, it, too, reflects intransitivity associated
with the set of stimulus objects.

Another approach to measuring paired-com-
parisons intransitivity is to determine the in-

transitivity associated with subsets of the stim-
ulus objects. Slater (1961 ) suggested that some
types of intransitive triads would receive more

weight than others. One such subdivision would
be to separate the total circular triad score into
stimulus circular triad (SCT) scores, one SCT

score for each of the stimulus objects. SCT
scores refer to the number of times each of the

stimulus objects is involved in a circular triad.
No single stimulus is considered intransitive in
and of itself, since intransivity occurs in relation-
ship to other stimuli. Because each circular triad
must involve three stimulus objects (i.e., A > B,
B > C. C > A), the number of SCTs across a set

of n stimulus objects would be equal to three
times the TCT score. Although no research data
were found which investigated SCT scores in re-
lationship to the TCT scores, SCT scores have
been used in some applied contexts. DeWitt and
Weiss (1969), for example, used the distribution

of SCT scores across 20 stimulus objects as a
method to differentiate between individuals who

respond to a paired-comparison instrument in
true random fashion from those who may have
had difficulty discriminating among some of the
stimuli.
The primary purpose of this study was to exa-

mine the relationship between SCT and TCT
scores to determine whether or not SCT scores,
across a set of stimulus objects, are differentially
related to the TCT scores. In contrast to pre-
viously noted theoretical discussions of intransi-
tivity (e.g., Coombs, 1958), the present study de-
scribes the results of an empirical study of three
sets of real data.

Method

Three paired-comparisons instruments were
used to obtain the indices of response intransiti-

vity. Each instrument contained 20 statements
in a complete paired-comparisons format, which
resulted in 190 paired-comparisons items (((n -
1))/2 items where n equals the number of state-
ments). The first instrument was the Minnesota

Importance Questionnaire (MIQ; Gay, et al.,
1972) which contains statements of vocational
needs (e.g., &dquo;I could do something that makes
use of my abilities&dquo;). The second instrument, de-
signed by the author, was the Mate Selection
Questionnaire (M SQ), which contains qualities
presumed to be used frequently in choosing a
mate (e.g., &dquo;physical attractiveness&dquo;). The third
instrument, also designed by the author, was the
Food Preference Questionnaire (FPQ). which
obtained preferences for main course meals

(e.g., &dquo;hot beef sandwiches&dquo;). Data concerning
the psychometric characteristics of the MSQ
and the FPQ suggested that the three instru-
ments were comparable in terms of the internal
consistency reliabilities of the 20 scales (Hendel,
1972); median scale reliabilities ranged from .79
to .88.
TCT scores werv calculated according to

Equation 1 for calculating TCT scores from the
&dquo;votes for&dquo; scores for the stimulus objects. The
20 scores for each of the three inventories re-
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flected the number of times each of the stimulus

items was preferred in the total set of 190

paired-comparisons items; scale scores could

range from zero to 19. A computer program was
written to obtain the 20 SCT scores for each of
the paired-comparisons instruments by counting
the number of times each of the stimulus items
was involved in an intransitive set of preferences.
The maximum number of circular triads on a

20-item, paired-comparisons instrument was

330, as calculated by Equation 2.

where
A maximum of 990 SCTs (330 x 3) was possible
for each of the three paired-comparisons instru-
ments.

The relationship between SCT scores and the
TCT score was examined in each of two groups
of subjects. The first group consisted of 276 stu-
dents from Cooper Senior High School in the
Robbinsdale (Minnesota) school district; the

students participated in the questionnaire ses-
sion as part of their class work in vocational edu-
cation. The mean age was 17.1 years (SD = .67);
96 (35%) of the students were males and 180
(65%) were females. The second group consisted
of 358 students enrolled in an introductory psy-
chology class at the University of Minnesota;
students received experimental points for parti-
cipating in the questionnaire session. The mean
age was 19.9 years (SD = 2.48); 168 (47%) of the
students were males and 190 (53%) were fe-

males.
Pearson product-moment correlations were

calculated between each of the 20 SCT scores
and the TCT score for each of the three instru-
ments for each of the two groups of subjects.
SCT means and standard deviations were cal-
culated for each of the 20 stimuli on each

paired-comparisons instrument for each of the
two groups of subjects. Multiple regression
analysis was used to obtain the beta weights for
each of the stimuli on each instrument; the de-
pendent variable was the TCT score for the in-
strument. Because the multiple correlation be-
tween the 20 SCT scores and the TCT score

would be 1.00, it was not possible to obtain beta
weights for all of the 20 stimuli; beta weights
were obtained for 19 of the 20 stimuli on each of
the paired-comparisons instruments.

Results

Table 1 contains the correlations, means and
standard deviations, and beta weights for the 20
stimuli on the MIQ. As the table suggests, in-
transitivity for the high school group was much
more prevalent, as indicated by higher means
for each of the 20 stimuli and for the TCT score,
compared with the college student group (t =

8.40, p < .001 for the TCT score). The standard
deviations for all stimuli were relatively large
and, in some cases, greater than the mean &dquo;votes
for&dquo; the stimulus. Examination of the distribu-
tion of SCTs acorss individuals in each group in-
dicated a positively skewed distribution with the
mode at or near zero.
The correlations between SCT scores and the

TCT score on the MIQ ranged from a low of .81
for Moral Values to a high of .91 for Super-
vision-Technical and Variety for the high school
group and from a low of .68 for Social Status to
a high of .82 for Responsibility and Working
Conditions for the college student group. Beta
weights ranged from a low of .0549 for Abilitv
Utilization to a high of .0691 for Authoritv for
the high school group and from a low of .0569
for Activity to a high of .0849 for Moral Values
for the college group.
Because of the part-whole nature of the SCT-

TCT correlations, tests of the significance of the
correlations were not possible. The ranges of the
correlations were quite small (.10 for the high
school group and .14 for the college student
group) and suggest little differentiation among
the correlations. The beta weights for the two
groups of subjects were also generally of the
same magnitude.
Examination of the SCT means for the two

groups indicated some similarity for the stimuli
with the highest and lowest means. The three
highest SCT means for the high school group
were for Companv Policies and Practices, Co-
workers, and Working Conditions: the order of
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Table 1

Correlations Between Stimulus Circular Triad Scores
and the Total Circular Triad Score: Means, Standard Deviations,

and Beta Weights for the Minnesota Importance Questionnaire
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the second and third highest means were re-
versed for the college group. The three stimuli
with the lowest SCT means varied more between
the two groups. The three lowest stimuli were In-

dependence, Authority, and Social Status for the
high school group and Abilitv Utilization.

Achievement, and Social Status for the college
group. 

, , ,

Table 2 contains similar data for the 20
stimuli on the MSQ. Although the high school
group consistently had higher mean SCT scores
and TCT scores than the college student group (t
= 8.15, p < .001 for TCT), the means were con-

siderably lower than for the parallel stimuli on
the MIQ. These results suggest that both groups
of subjects were more transitive in their mate
preference than they were for vocational need
preferences. Correlations ranged from a low of
.75 for Nationality to a high of .87 for Tvpes of
Friends for the high school group and from a
low of .55 for Nationalitv to a high of .80 for
Alertness for the college student group. Beta
weights ranged from .0529 for Personalitv to
.0769 for Interests for the high school group and
from a low of .061 for Personal Values to a high
of .0903 for Familv Background for the college
student group. Although the range in correla-
tions was relatively small (.11) for the high
school group, the correlations were more varied
for the college student group (.25). The three
highest and three lowest SCT stimuli were iden-
tical for the two groups of subjects, although
there were slight changes in the rank orders of
the three highest and three lowest stimuli. This
finding was generally similar to the results ob-
tained concerning vocational need preferences.

Table 3 contains the correlations, means,

standard deviations, and beta weights for the 20
stimuli on the FPQ. Both groups were less in-
transitive about their food preferences than they
were about either their vocational needs or their
mate preferences. Comparisons between the two
groups on the TCT score indicated, however,
that the high school group was more intransitive
than the college student group (t = 4.29, p <
.001). Correlations ranged from a low of .72 for
Tacos to a high of .87 for Meat Loaf for the high

school group and from a low of .60 for Tacos to a

high of .80 for Hamburger and Hot Beef’sand-
wiches for the college student group. Beta

weights for the high school group ranged from a
low of .0529 for Beef Stew to a high of .0839 for
Macarofii and Cheese. Beta weights for the col-
lege student group ranged from a low of .0629
for Cheeseburgers to a high of .0822 for French
Fried Shrimp. As for the other two sets of
stimulus objects, the stimulus objects with the
three highest SCT means (i.e., Hot Bc~cet~Sand-
wiches, Hamburger, and Barbecued Beef) were
identical for the two groups, and the three lowest
were highly similar for the two groups.

Discussion and Conclusions

The present study investigated the relation-
ship between SCT scores and the TCT score on
paired-comparisons instruments, in order to de-
termine whether intransitivity is a function of
the entire instrument rather than a function of

intransitivity associated with specific stimulus
objects. Results of bivariate correlational analy-
ses and multiple regression analyses indicated
similar correlations and beta weights for each of
20 stimuli on three paired-comparisons instru-
ments which varied widely in content-voca-
tional needs, mate preferences, and food

preferences.
Results also indicated large differences in the

absolute level of intransitivity associated with
each of the three sets of stimuli and large dif-
ferences between intransitivity of the high school
and college students. Intransitivity was greatest
for both groups of students for vocational need

preferences, followed by mate preferences and
food preferences, respectively. Results also indi-
cated, however, that the stimuli with the highest
and lowest SCT means tended to be virtually
identical. Within each set of stimuli, there was a
considerable range in SCT means which sug-
gests that some of the stimuli contributed more
than others to the overall intransitivity asso-

ciated with the set of stimuli. If the stimuli with-
in each instrument had been approximately
equally spaced along a stimulus similarity con-
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Table 2

Correlations Between Stimulus Circular Triad Scores and the Total Circular Triad
Score: Means, Standard Deviations, and Beta Weights for the Mate

Satisfaction Questionnaire

Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227.  
May be reproduced with no cost by students and faculty for academic use.  Non-academic reproduction  

requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ 



409

Table 3

Correlations Between Stimulus Circular Triad and the Total Circular Triad Score:

Means, Standard Deviations, and Beta Weights for the
Food Preference Questionnaire
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tinuum, one could hypothesize that the SCTs
would be almost equal for each of the stimuli.
Results indicated large variability among the
SCTs for each of the three sets of stimuli for
both groups of subjects. Future research might
investigate the relationship between SCT scores
and subjects’ preference (i.e., the &dquo;votes for&dquo; the
stimulus).

Previously reported results (Hendel, 1975)
have indicated highly significant intercorrela-
tions among the three TCT scores for both

groups of subjects, which suggests consistency
across the three domains of content with respect
to the TCT measure of transitivity. Results of
the present study suggest that intransitivity may
be associated with the complexity of the stimuli
being rated and, presumably, a subject’s
familiarity and experience with the stimulus ob-
jects. Additionally, intransitivity is consistently
observed across sets of stimuli. High school and
college students were more similar in in-

transitivity associated with food preferences (a
dimension with which both groups presumably
had considerable experience)---than for either
the mate or vocational need preferences (dimen-
sions which one could hypothesize that high
school students had considerably less experience
with than college students).
With young and naive subjects, intransitivity

may be viewed as the result of confusion among
the subsets of stimuli. being rated. The use of
SCT scores does not separate the stimulus con-
fusion into independent segments since, by
definition, each circularity of preference involves
three different stimuli. This circularity is re-

flected in higher SCT scores among all of the
confused stimuli rather than in specific stimuli
primarily responsible for the circularity. With
older and more mature subjects such as the col-
lege students, circularity may occur because
subjects have changed their frame of reference
(i.e., focused on a different dimension of the
multi-dimensional stimulus object) during the
process of completing the paired-comparisons
instrument.

Examining the relationship between SCT
scores and the TCT score poses other difficulties

in the interpretation of the relationship between
the two types of scores. For example, the ab-
sence of &dquo;lower limits&dquo; on the correlations be-
tween SCT scores and the TCT score and the

part-whole nature of those correlations pre-
cluded making conclusions about the level of the
correlations, the statistical significance of the
correlations, and differences among the correla-
tions associated with the 20 stimulus objects.
The use of contrived data obtained by using
monte carlo techniques could alleviate this prob-
lem to an extent, but careful experimental
examination of the genesis of circularity of pref-
erence seems to be necessary to determine the

relationship between intransitivity associated
with specific stimuli and intransitivity associated
with the total set of stimulus objects. As pre-
viously noted, since each circular triad involves
three stimuli, it is extremely difficult to interpret
intransitivity in this context. Other topics for re-
search might further illuminate the meaning of
intransitivity. if examined within the specific
content in which it occurs, e.g., determining
which specific triads are intransitive, examining
which triads are characteristic of some persons
and not others, or analyzing whether some triads
are intransitive and others are not.
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