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ABSTRACT

The decision to use a forced-choice test item format
versus an item format where choice is not forced (e.g., a Likert
scale) might best be determined by the nature of the information
sought since the difficult decisions required for forced—choice
formats may result in a different scaling than an unforced method. If
a forced choice is desired, there remains the question of whether to
have subjects rank order their preferences or to present the items as
paired comparisons. One of the main differences between ranking and
paired comparisons is the potential in the latter format for what is
known as "circular triads" or "intransivities.'" A subject may choose
object A over B, then B over C, and then, intransitively, C over A.
Are these intransivities an unnecessary complication or a useful
source of information? An example involving the hiring preferences of
principals using a national sample of 203 principals with 36 paired
comparisons illustrates, through computation of the total number of
circular triads, that knowledge of intransitivities adds to knowledge
about the real choices of respondents. By excluding the possibility
of intransitivities, a ranking format in the hiring preferences
example would have been likely to yield similar scale values but much
less insight into the respondents' processes. (Contains 13
references.) (SLD)
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The decision to use a forced-choice item format verses an
item format where choice is not forced (e.g., Likert) might best
be determined by the nature of the information sought since the
difficult decisions required for forced-choice formats may result
in a different scaling than from an unforced method (Alwin &
Krosnick, 1985). 1If relative comparisons between options are
desired and a forced-choice is adopted, there are still item
format options. Having the subjects rank-order their preferences
is one option; a second option is to present the objects under
investigation as paired comparisons. There are scaling
procedures (e.g., Thurstone scaling) available that yield
interval-level scales with either of these item formats (Dunn-
Rankin, 1983). One of the main differences between ranking and
paired comparisons is the potential only in the later format for
what are known as ’‘circular triads’ or ’intransitivities’. That
is, a subject may choose object (or stimulus) A over object B,
object B over object C, and then, intransitively, object C over
object A. The total number of such circular triads (TCT) for
each subject can be calculated with the formulas in Kendall’s
text (1970). Are these intransitivities an unnecessary
complication or a useful secondary source of information? If the
former is more often the case, we would be inclined to a ranking
format which precludes intransitivities. If the latter is true,
paired comparisons could be the format of choice if we also
compute TCT.

THE LITERATURE

There is evidence in the literature that intransitivity may
be useful. Hendel (1977) found that intransitivity was related
to both the respondents’ individual differences and the sets of
stimulus objects. That is, if the objects are very close to one
another with respect to the construct (e.g., preference) being
investigated, it could be difficult to reliably rank them at all.
In such cases, you would expect the number of TCT to be
relatively large. If the construct and objects are
multidimensional, you might also expect higher mean TCT.

With individuals or subjects, there have been several
factors studied with respect to TCT. 1In children, age was
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PAIRED COMPARISON INTRANSITIVITY

related to TCT (Riechard, 1990) with younger children having
higher TCT. Socioeconomic status was related to TCT (Riechard,
1991) with lower SES groups having more TCT. Aptitude was found
to be related to TCT (Sharac, 1976) with lower TCT occurring in
those with higher aptitude scores. Sex and race were found to
relate to TCT (Hallinan, 1988) while in another study, TCT was
unrelated to sex (Riechard, 1991). Tinsley et al. (1984) found
that intransitivities increased on a post-test of paired
comparison values after values clarification instruction. The
implication here is that more knowledge may not necessarily
reduce intransitivities. Hendel (1979) found that intransitivity
in high school students was somewhat stable and correlated about
+.4 over a two-year period. Budescu and Weiss (1987) found that
transitive subjects remained relatively consistent from gain
situations to loss situations and that the preferences were
perfectly mirrored. With intransitive subjects, however, the
circular triads were not mirrored.

AN EXAMPLE: PRINCIPALS’ HIRING PREFERENCES

In a mailed survey of hiring preferences (Johanson & Gips,
1992), paired comparisons were used with a national sample of 271
high school principals to determine the relative desirability of
9 traits or characteristics of teaching candidates. For the 203
principals with complete data on the 36 paired comparisons of
traits, the mean number of total circular triads (TCT) per
subject was 3.85 (SD=3.83). There were 39 subjects with
perfectly consistent decisions or zero TCT.

TCT related weakly, but significantly, to the number of
years experience as a principal (-0.186, p=.004, one-tail) in
this group. The correlation of TCT with age of the principal was
not significantly different from zero. This indicated that the
more experienced principals had somewhat less dlfflculty ranking
these traits consistently. 1In general the mean TCT in this
study was similar to those seen in other applications of paired
comparison scaling methods (Riechard, 1990).

In an initial free-response item, subjects identified a
single most desired trait. Responses were coded as being
indicative of either cognitive or affective traits. The mean TCT
for those (N=124) with complete data in the affective group
(3.64) was near the group mean and 2 fewer (statlstlcally
significant) than the mean TCT for those (N=24) in the cognltlve
group (5.67). Since affective traits were often chosen in the
paired comparisons by both those with a cognitive and affective
free-response, this suggested that choices may have been more
difficult for those with initial cognitive priorities.

To explore this possibility further, a means was sought to
identify a second subgroup of subjects who may have been inclined
towards cognitive skills. Since subjects were also asked about
the role they thought grade point average (GPA) does and should
play in the hiring decision, we were able to identify 50
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principals who thought that GPA should play a greater role than
it now does and who had complete data on the 36 paired
comparisons. The survey also included a Likert scaling of the
original nine qualities. Using only the Likert ratings of this
subgroup, the cognitive traits were seen to be virtually the same
as in the larger group. That is, it would appear that the
affective qualities were most attractive even to this subsample
of principals who felt that cognitive skills (in the form of GPA)
should play a larger role in the selection process.

While this subgroup was similar to the free-response group
in this regard, there were only 7 common subjects and the
classifications were relatively independent of each other.
However, once again, the mean TCT (5.34) of the ’should>does’
subgroup (N=50) was significantly greater than the mean TCT
(3.42) of the remaining subjects (N=152). The mean TCT of the 7
common subjects was 7.14.

The distinction between ‘choices’ and ’preferences’ can be
important in that the former are observed, typically thought to
be driven by the later, and sometimes seen to be intransitive
(Bar-Hillel & Margalit, 1988). Our data would indicate that
those principals who gave indications of a cognitive preference
still tended to make largely affective choices. The additional
conflict in these groups was only made apparent by the
significant increase in TCT for these groups.

Together, the information gained from a knowledge of TCT
gave us considerably more confidence in our conclusion that while
affective traits were chosen most often by all subgroups of
principals, the choices were considerably more difficult for
those principals who indicated that they saw cognitive traits as
desirable.

CONCLUSIONS

By excluding the possibility of intransitivities, a ranking
format in the hiring preferences example would have likely given
us similar scale values, but considerably less insight into
process. 1In particular, there would have been no discernible
differences between those principals who gave indications of
cognitive preferences in either the free-response or GPA items
and those who did not.

Also of interest was the fact that the experience of these
principals was reasonably unrelated to all other measures except
TCT. Unlike the study by Tinsley (1984), the ’'post-measure’ of
TCT (TCT in the more experienced group) did not show an increase
due to the expanded knowledge, but rather a modest decrease.
Principles’ priorities may be complex, but there was evidence
that the experience of being a principal may have helped to
clarify the choices.

Formulas for the maximum number of possible triads and
approximate confidence intervals for TCT with random response are
well known (Kendall, 1970). With knowledge of the number of
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circular triads that could be expected by chance in random
responses, it is possible to identify those subjects who may have
misunderstood the task, lack the perquisite skills or knowledge
to perform the task, or who simply responded without thought.
That is, TCT can provide valuable information for initial data
screening that would also not be available with a ranking format.

In short, measures of intransitivity can be useful in that
they provide supplementary information that is not elsewhere
available and that may clarify issues regarding both stimuli and
individuals. On the other hand, using a paired comparison format
without computing TCT may well be less desirable than a ranking
format since intransitivities may cloud or even disguise
important information.

A microcomputer program (IBM or compatible) that computes
the maximum TCT possible and TCT for each subject has been
written in standard Pascal and is available free of charge from
the first author when the request is accompanied by a formatted
diskette and stamped, self-addressed mailer.
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