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Asymmetry in Judgments of Similarity
Abstract
Asymmetry in judgments of similarity means that "a is similar
to b" is perceived differently than "b is similar to a." Tversky
and Gati (1978) hypothesize that asymmetry regults-when the
Jjudament task is directianai {"how similar is & to b" is
directional, while "how simiiar are a and b" is nondirectional)
and when the concepts judged differ in érominence. A
- multidimensional model, however, posits that simi]aritg iudgments
may be seen as distance estimates, and hence, should be symmetric.
An expefiment was conducted to assess TverskKy & Gati‘s model of
asymmetry judgments, using & nondirectional task. 287 subjects
participated in a 2 (whether subjects estimated similarity or

difference) x 2 Cusing either & magnitude or a closed-ended scate)

% 2 (whether features were made salient before or after subjects
made their estimates) x 2 (whether each of twenty-one pairs of
concepts were presented with the more prominent concept as the
subject or peferent of the compariseon) design. Overall, we find
no support for significant asymmetries in the data. Fuﬁther,
Tversky and Gati‘s feature contrast model for similarity and

difference judgments was not supported.
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"1+ the distance from Helm to Shedlitz is
four miles, what is the distance from Shedlitz
back to Helm?"
"Eight miltes," came Gimpel‘s prompt
reply.
"&nd can you tell us why?® asked Mottel
the Mayor, smiling eagerly.
“Certainly," Gimpel ancswered. "It’s
Qimpie. There are four moenths from Chanultah
to Passover and eight months from Passover

back again to Chanuiah." <(Simon, 1%35, p. 5

Judgments of similarity are at the center of human mental
processing. Individuals classify objects,-form concépts, make
generatizations, and memofize and retrieve information,'based on
similarity judgments (TversKy, 1977). Ortony {1979) notes that
both metaphorical fanguage and metaphorical thought are based on
statements and judgments of similarity (p. 162), and i¥f, aé Lakoff
and Johnson (1980) assert, metaphor may hold the."key to gfuing an
adequate account of understanding” (b. ix), questions about
Jjudgments of similarity may be construed as issues about the
nature of understanding. To construct a model of simitarity
relations may be to construct a model of thought itself.

Tuersky and Gati (1978) note that the theoretical analysis of

similarity relations has been dominated by gecmetric models. As
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Marron (1983 indicates, geometric modets have been used to study
language, campaign communication, implicit theories of
personality, person perception, stereotypes, the structure of
emotione, and the structure 0+.society. Geometlric models
"represent objects as points in some coordinate space such that
the observed dissimilarities between objects correspond to the
metric distances between the respective points" (Tversky, 1977, p.
32?}. Most of these models proceed from three assumptions:
(1) The assumption of minimatity; that is, that the
distance from a point (6bject) to itself is zero.
(2) The assumption of gymmetry; that is, the distance from
some point 3 to a second point b is equal to the
distance from b to 2.

(3) The assumption of the triangle inequglity; that is, the

distance from a to b, added to the distance from b to
some third point €, will be greater than or equal to
the distance from a to c.{1>
In 1977, Tversky formu]ated.h]s feature-theoretic model as a
response to the geometric model. The bulk of Tversky’s worl,
particutarly Tversky ¢1977) and TversKy and Gati ¢1978), zeems to
directly contradict the assumption of symmeiry. By challenging
the assumption of symmetry the implication is that judgments of
similarity are not consistent with a geometric model.
| Tversky claims the feature-theoretic model can account for

the failure of the geometric model to meet the assumption of
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symme try. The feature-theoretic model proposes that concepts are
not mere points (or, for that matter, regions) in space, but
rather, they are made up of sets of features. The similarity of
two concepts 3 and & is a function their common and distinctive
features. Similar}ty is expressed as a mathematical combination
of three components:
(1) A r)Bs the features shared by a and bj
(2) A - B: the features possessed Ey a, but not by b3
(3 B —-A: the features possessed by b, but not by a;
. where lower case ltetters refer to the concept, and upper case
letters refer to the features associated with the concept.
Tversky and Gati (1978) predicted that-judgments of similarity are
based upon measures of the degree to which two sets of‘features
match each other, rather than on the metrit distance between
points in a coordinate space. The similarity of g to b is
described as "a linear combination (or a contrast) of the measures
of their common and distinctive featurea; kp. 803. The above
components, taken together and labeied the "contrast model,” yield
a similarity scale S which fs written
S{a,b) = Hi(ﬁ N B - &£fcA - B) —Fj_(B - A) (1
where El, Ei, %L s the parameters refiecting the salience or
prominence of the various features, are all non-negative,.
Thus, S{a,b) is expected to increase as the number of similar
features is increased [f(A n B>1, and is expected to decrease as

the number of distinctive features is increased. MWhen one is
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asked to estimate how similar a is to b, Tversky and Gati (19782
note, "one naturally focuses on the suﬁject of the comparison,”
i.e., a (p. 89). Thus, they assume that the features of the
subject are weighted more heavily than the features of the
referent (5.9.,_}!&_>_fi_). Tversky and Gati demonstrated that
the contrast model predicts symmetry {S¢a,b? = §(b,a) oniy when
_9‘_=__ﬁ, or (A - B) = £(B - A).

In developing their contrast model, TversKy and Gati (1978
presented subjects with twenty—one pairs of countries. " Each pair
contained a significantly and comparatively more prominent country
p, and a less prominent country g. Subjects were asked tc make a
directional comparisen, that is, they were asked to indicate how
different {(or similar) @ne concept is to another, rather than
indicating how different (similard the two cuncepfs are from (to)
- each other, Half the subjects in one condition (similarity) were
then asked to estimate, on a twenty—point stale, how similar g is
te g3 the second half of subjects in the similarity condition were
a;ked te estimate how similar g is to p. Using the same twenty-
point scale, subjects in a secoﬁa condition (difference,
abbreui;ted here as g) were asked to estimaté how different p is
from q, or how different g is from p. TversKy and Gati predicted
that s(p,q) > sl{q,p?, and dip,q) € diq,p). Their results
generally sypported their prediction.

However, in testing their predictions regarding similarity,

six of the twenty-one pairs (28%) tested by TversKy and Gati
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failed to demonstrate asymmetry in the direction they
hypothesized; in testing their’predictions regarding difference,
three pairs —— or 14% -- so failed. Tversky and Gati made no
attempt to explain these failures. One might therefore begin to
guestion the generality of the feature-theoretic approach, and
refocus one’s attention on the appropriateness of Tversky and
Gati“s feature-theoretic approach.

In Tversky and Gati’s study, subjects were asked to assess
either "the degree to which Country & is simitar to Country B or
"the degree to which Country & is different from Country Bb." From
a geometric perspective, "éimi1ar to" and "different from" may be
considered asking for distance, Yet, TversKky and Gati‘s twenty-
. point, closed-ended scale is not consistent with the way people

typically consider distance. Distance is uysuvally measured on an
open—ended, zero-to-infinity scale, not a closed-ended, one-to-
twenty scale. It is quite possible, therefore, that Tversky and
‘Bati‘s results were caused by the use of an irappropriate measure
of similarity. To see if this is the case, we are replicating
their-study using both magnitude scales, which are appropriate for
measuring distance, and their scales. Doing so will tell ys if
the asymmetries they found are an artifact of their measures.

A Key premise of Tversky and Bati‘s feature-theoretic
reasoning is their contrast model (see Eq. 1). Tversky and Bati
present no direct evidence to assess its plausibitty. While they

claim that the contrast model is consistent with observed




Asymmetry in Judgments of Similarity
8
asymmetries, they have never directly tested it by measuring the
common and distinctive features of any concepts, We will
replicate Tversky and Gati’s study, asKing subjects to estimate
the similarity (or difference) between concepts. In this way we
can directiy examine any asymmetries that result, Second, we will
ectimate the parameters of the contrast model (Eg. 1), to see if
features enter into judgments of similarity and difference as
_Tuersky suggests.
Method .
Qyerview
SubJects_were provided with one of sixteen different forms
corresponding to the sixteen different experimental conditions to
be described below. Prior to the experiment, subjects were given
a short presentatiqn by an experiménter which briefly explained
how to use the various measurement scales in the questionnaires,
Subjects were given the remainder of tﬁe fifty minute class period
to complete the forms.
Four independent variables, each with two levels, were
manipulated: <1) whether subjects estimated similarity or
- difference, (2> whether subjects were asked about features before

or after they estimated similarity or difference, (3) whether

subjects utilized & closed-ended twenty-point scale or a maanitude

scale to estimate simitarity or difference, and {4) whether the

more prominent country was used as the subject or referent of the

comparison.
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In choosing am appropriate design, one issue, that of

replication, requires mentioning. The present study may be
considered, in many ways, a replication of the work dene in Israel
by Tversky (19772 and fuersky and Gati (19278). The pilot studies
mirror the procedures used by TverskKy and Gati. The dependent
variable in the present study is each subject’s estimates of
either the similarity or difference of the éame twenty—-one pairs
of countries used by Tueraky and Gati (1978). Also, in the
present study, one half of the subjects in each condition were
presented with TversKy and Gati‘s c]osed-ended, twenty—pbint
scale.

Operationalizing Shared and Distinctive Features

The present study will use Tversky and Gati‘s contrast model
to tést Tversky (1977} and Tueréky and Gati’s (1978 hypothesis
fhét estimates of similariiy and difference are based on shared
and distinct features. Since Tversky and Gati‘s contrast model
has never been tested empirically, there exists no precedent for
operationalizing the concepts of shared and distinctive features,
‘While it is ﬁresumed that one may operationalize the shared and
distinct features of various concépts in many ways, we
operationalized them in what we believed was the simplest way.
For each of two pairs of countries, subjects were asked to
comptete three lists. Those lists were: (1) "[Country al and
[Country bl share the following featureé,' (2) "[Country al has

these features which [Country bl does net have,® and (3> "[Country
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bl has these features which [Country al does not have." The

number of features listed in each list was considered to

operationalize, respectively, the shared features of Country a and

Country b ¢4 N B), the distinct features of Country & ¢(& - B), and
the distinct features of Country b (B - A).

Pilet Studies

Two pilot studies were necessary prior to conducting the
present research: (1) one to assess the relative prominence of the
pairs of countries, and (2} a pilot study to find an approﬁ}iate
"wardstick" for the maagnitude sca1é Judgments of similarity and
difference.

The first pilot study presented fo subjects the twenty-one
pairs of counﬁries used by Tversky and Gati {1978). Subjects were
asked to indicate for each pair the country they prefgrred to use
as the referent when making comparison judgments, Tversky regards
this as revealing whick member of the pair is more prominent;
Table I presents the outcome of this pilot study, (In all that
follows, the more prominent country in a pair will be italicized).
For subsequent analyses of each pair of countries, the country
listed under column p in Table 1 was considered . more prominent
ﬁhan the country listed under column g. In each case, the countﬁy
that we found to be the more promineﬁt member of the pair is the

same one found by Tversky and Gati to be the more prominent.

Insert Table 1 about here < (See pp. 30-31 |
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The secbnd pilot study was used to construct a suitable
vardstick for the present studv’s magnitude scaling conditions.
Subjects were presented with & preliminary vardstick, the pair
red-white, which subjects were told represented 100 units of
similarity (or difference). Subjects were then asked to estimate
on a maqnitude scale how similar {or different) forty-five pafrs
of cnuntfies were, compabed to the standard difference that they
were given {red and white = 1607, We wished to select a pair of
countries whose degree of similarity and difference were perceived
as moderate, and for which.there was high agreement as toc the
level of similarity and difference.
Based on these criteria, the pair Jnrdgn-Philippines wWas

selected as the yardstick pair for the final experiment.

Manipulation o% Irndependent Yariables

The four experimentally manipulated independent variables are
described below:

Subjects in the similarity condition were asked to estimate
how ﬁimi]ar the two countries were. Subjects in the dif+?rence
: condition were askKed to eétimate how ditferent the two countries
were, Tversky and Gati point out that such questions may be asked
in a directional way (e.g., "how different is a from B?"), or in a
nondfrectiuna! way (e.g., "how different are g.and b from each
other?”). The instructions in the present experiment emphasized
the nondirectional comparison.

Order of prominence within stimulus pair (i.e., the relative
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prominence of the referent as compared to the subject in a given
pair of concepts) was manipulated as follows., @11 twenty-one
pairs of countries used by TversKy and Gati <1978) were given to
subjects, On all forms, approximately half the pairs of countries
were presented with the more prominent country —- as was
determined by the first pilot study —— first, and half had the
more prominent country second. Across all forms each bair of
countries was presented half the time with the more prominent
country first, and half the time with the more prominent country
last.,

Scale was manipultated by giving subjects either a closed-
ehded tweﬁty*point scale or a ﬁagnitude scale to make their
estimates of similarity or difference. Half the subjects across
a1l conditions were asked to estimate degrees of simitarity or
difference using Tversky and Gati’s‘c1osed-ended twenty-peint
scale., The other half of subjects.made their estimates using
magni tude scaling.

The shared and distinctive features of two pairs of countries
(England*lreland and U.5.5.R.-8vria) as perceived by the subjects
were measured as indicated above, using a singte "features page.”
Half of the subjects in all conditions were presented with this
“features page® before they were asked to estimate any
similarities or‘di+ferences; the other half of the subjects were
presented with the {eatﬁres page after they made all these

estimates. Asking all subjects to list features allows us to
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directly test the contrast mude} by using a function of the
reported numbers of. features as the function specified in Eq. 1.
Varying whether subjects listed features before or after making
similarity Jjudgments can tell us whether the effects expected by
TversKy are heightened when features are made salient by asKing
subjects to list them prior to the judgment task. It is possible
that Tversky and Gati‘s feature model is most liKely to be
supported when subjects have been cunsciuué}y thinkKing about

features.

Measurement of Similarity or Difference

The dependent variable, subjects’-estimates of similarity or
difference, was measured using a magnitude or a closed-ended sale.
‘The scale used in the.magnitude scaling conditiqns had "B" {zero)
represent total absence of similarity (or difference), and "108"
{one hundred) represent the amount of similarity {(or difference)
&s the given predetermined "yardstick® pair of countries.

The scale used in the clused-enﬁed staling conditions, the
same scale used by Tversky, is a one to twenty scales. Subjects
Qere asked to estimate the same.iwenty-one paifs of countries used
by Tversky on this c105&d—ended scale where "1 Pepreseﬁts Tittle
or no similarity (or difference), and "20" represents total or a
great deal of similarity (or difference).

Testing the Contrast Model

1+ a is the subject of a comparison and b is the referent of

the comparison, then
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§{a,b)

Bita B -kita - B -Fi»:a - A
and

gtb,ad =@j_»:8 A) -OlfB - A - Fim - By,
Let _Ef_ = __f§_+ kK, and let S{ajb) represent a general distance
function for a and b, such that
= f?(i(ﬁ B - ¢ ‘;+ K(ORDY){f(A ~ B)) - (/Q + KEY -

- ORDII(£(B - A},
where ORD = 1 if we are assessing S{a,b), and ORD = 0 if we are
assessing S¢b,a). For the contrast model to be supported, we
must find that the above equation for the general distance
function is statistically significant in exp]aﬁning the similarity
or difference between two concepts. 1In addition, if we estimate
each of the coefficients in this equation freely (i.e., without
constraining to equalit} those which are predicted to be equal),
we should find thaf the two coefficients designated as K should be
equal, and the two coefficients designated as {§ should be egqual.
Furthermore, if the pair of concepts we are evaluating shows no
asymmetry, then it follows that either E =0 or f(A4 - B = £(B =
A, To test the contrast model, we create a regression equation
which inciudes the five predictor u;riables indicated in the
equation immediately above. The natural logarithms (after adding
1) of the feature variables are used to create the function to
represent feature salience, since we theoretically uiew the
salience of the shared and distinct features of two countries to

increase logarithmically with the number of such features
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mentioned. In addition, we allow the equation to have an
intercept, since the exact metrics for the feature measurements
were not fully specified by theory, and the intercept allows for
the empirical adjustments in the measurements {e.qg., the addition
of an arbitrary constant to the number of features prior to taking
the logarithm}.

Subjects

Subjects were 287 students (138 males, 140 females, ¢

subjects didn’t supply the information) attending either of two
afterncon sections of introductory speech communication at & large
state university. Both sections contained agprnximately the same
number of males as females., Researchers frequently use students
in this ciass for research during class time, Qo the experimgnt

was not viewed as unusual toc the participants.,

Experimental Procedures

The experiment was conducted during a regutarly scheduled
class meeting. The experimenter introduced himself as a member of
a research staff interested in student perceptions of cnunfries.
Prior to distributing the questionnaires, the experimenter gave a
short lecture ﬁn how to respond to a magnitude scale. The
experimenter noted that all subjects would be asked, at some point
during the experiment, to employ such a scale, and all subjects
were in fact asked for some information on a magnitude scale in
the study, regardiess of condition. Any subject who might still

have had any questions on how to answer the questionnaire was
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advised to consult with one of the three assistants who were
avaiiab]e.

The guestionnaires, whose different forms had been previcusly
ptaced in a random order, were handed out to the subjects by the
-three assistants., Once each subject had a form, the experimenter
read aloud the instructions on page one. The experimenter
stressed that there were written instructions énd examples prior
to each part of the questionnaire, and asked the subjects tP read
them carefully before answering the guestions. Subjécts were told
that they had the remainder of the_;]ass pericd, approximately
forty minutes, to complete the questionnaire. Most suhjects
completed the forms in twenty-five to thirty minutes.

Results

Treatment of Miscsing Data

While missing data encountered for subjects” estimates of
similarity and difference were routinely eliminated from further
analysis, the definition of missing data for subjects’ lists of
shared and distinctive features requires some elaboration. On the
features page, subjects were given two pairs of countries., For
each pair of countries, subjects were asked toc provide three
lists: (1) the shared feﬁtures of Country & and Country b, (2) the
distinctive features of Country a, and <3) the distinctive
features of Country b.

For purposes of defining missing data, each pair of countries

was considered separately. For any given subject, for either
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given pair of countries, feature data was considered missing if
that subject listed neither shared features nor distinctive
features.,

Preliminary Analyses

First, the data were trimmed: scores greater than 99;998 on
any magnitude scale were converted to 99,998. MNext, the magnitude
scaling data was transformed to correct for the positive skew
typically found in such data. The data were transformed by adding
i, and then taking the natural tegarithm. Such a transformation
tends to make the data homoscedastic.

Reliability

Reliability of the means of the raw scores {or, in the
magnitude scaling conditions, the means of the transformed scores)
for each of the twenty-one pairs of countriés was assessed using
- Pearson‘s correlation coefficients in the following way.

We have means on 21 countries in the following eight
conditions: similarity-sub-close, similarity-sub-mag, similarity-
‘ref~close, similarity-ref-mag, difference-sub-close, difference-
sub-mag, difference-ref-close, dif+erence—re+—mag; where "sub"
means that the more prominent country was used as the subject,
“reft" means that the more prominent country was used as the
referent, “close" refers to use of the ciose-ended 1 to 20 scale,
and "mag" refers to the use of the magnitude scale, These means
were correlated across conditions (with an N of 21, the number of

pairs of countries) resutting in twenty-eight independent
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correlation coefficients.

I+ data are highly Fe]iab}e, we would expect a high positive
corfe]ation both when the comparison was between two similarity
conditions, and when the comparison was between two difference
conditions {indicating that subjects generally perceived the
measures of similarity or difference in roughly the same way),
Similarly, if data are highly reliable, we would expect a high
negative corretation whenever a similarity condition was compared
to a difference condition {indicating that measures of similarity
and difference are basically opposites ). This was, in fact,
exactly what was found. For the similarity conditions, the six
correlation coefficients ranged from .8793 to .7704. For the
difference conditions, the six correlations ranged from .8437 to
7332, Finally, for the sixteen correlations comparing a
similarity condition to a difference condition yielded
correlations ranging from -.7532 to ~.9167. Al1 28 correlations
are significant {p { .081) and in the correct direction, In
short, all the data seems to be highly reliable. The use of the
means to assess reliability is appropriate since the test of the
asymmetry hypothesis will employ the means.

asymmetry and Feature Salience

Anaiyses of variance were used to evaluate asymmetry in the

Judgments. The mean judgments appear in two tables. Table 2

presents the results from use of a closed-ended scale to estimate

similarity and difference. Table 3 presents the results from use
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of a magnitude scale to estimate similarity and difference.<2>

Insert Tables 2 and 3 about here <—{See pp. 32-35\

Using & tlosed-ended scale, the symmetry hypothesis was

rejected for three pairs of countries, all in the similarity
condition: Phitippines-Japan, Ceylon-Yndia, and U.5.A.-France.
Subjects rated first two pairs significantly less similar when the
more prominent country was used as the subject of the eomparison
fhan when the prominent country was used as the fe{erent.

However, subjects rated the U.S.A.-France pair as significantly

more similar when the more prominent country was used as the

subject then when it was used as the peferent.

.Using a magnitude scale, the symmetry hrpothesis was rejected

in only three pairs of countries, all in the difference condition:
China-Albania, Enqland-Ireland and China-N. Korea. Subjects rated

a1l three pairs as significantly more different when the more

prominent country was used as the subject of the camparison than

when the more prominent ;ountry was used as the referent.
fAdditionally, four correlated t-tests {iwo in magnitude

scaling cenditions, one for Qimilaritz and one for difference, and

two in the closed-ended scaling conditions, again one for

similarity and one for difference) were conducted on the means of
the twenty-dne pairs. The null hypothesis for these tests are
that the similarity or difference of the pairs of countries is the

same , regardiess of which country is listed first in the
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comparison. HNone of the four t-tests, which are reported below in

Table 4, proved statistically significant.

Insert Table 4 about here < S p. 36

The Tversky Equations

We directly tested the contrast model equation using eight
regressions. Using the two pairs of countries for which data on
the shared and distinctive features were collected (England-
Ireland and the Y.5.5.R.~Syria), we adapted Tversky’s "contrast
model® equation as described above., The equation tests whether
the number of shared and distinctive featufes reported by the
Pespﬁndents affects their Judgmenté of similarity or difference,
and whether the placement_cf the more prominent country in the
pair af%ects the coe%fiéients of Tversky’s model. When magnitﬁde
scaltes were used, we took the logarithm of the appropriate
similarity or difference measure, since magnitude measures result
in residuals which are heteroscedastic, while transforming them
allows the data to meet the homoscedasticity assumption necessary
for statistical analysis.

None of the four Engiand-lrelﬁ;d equations was found to be
significant, and only in two cases was a singte variable found to
. be a significant predicter. The coefficients for this variable
{the number of shared features) support the idea that, when using

the magnitude scale, the agreater the shared features of England

and Ireland, the more similar these two countries were perceived
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to be.
None of the U.S.5.R.-Syria egquations were found te be
significant predictors of the dependent variable; that is,

regardless of the scale subjects used to estimate either

similarity or difference, the equation utilizing the five

predittor variables failed to significantly predict those
estimates. In addition, no coefficient was statistically
significant.

I1f we examine the coefficients predicted fo be equal by the
contrast model, we have mixed results. The coefficients for f(R -

8) and (5 - R) in Table 5 should equal -4?, and the coefficients

for Corder)%f(R - §) and (1 - order)*£(8 - R} should equal -k, | 20/€S5&6
are on p. 37

Similarly, the coefficients for £41 — E) and #(E - I)in Table &
sﬁould equal -{i, while the coefficients for (1 - order)#4(E - IJ
rand {order)*f{1 - E) shou1d equal -K. Given the large standard
errors for both %2 and K, we cannot reject the null hypothesis
that the alternative estimates for fg and XK in each equation
differ;

Tversky and Gati (1978, p. 80) state that Eﬁ;_%? and Ez are
all greater than zero. 1f we look at the values only for #i, we
find that é of the 14 estiméted values in Tables 5 and & are
negative., Similarly, E£ (= + K), is negative in 12 of the 14
comparisons.

In addition, if ff does not differ from_ﬁi, then, accerding

to Tversky and Gati (197B), the only way asymmetry could be
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achieved is if £{4 - B) differs significantly from f(B - &),
Since there was a significant asymmetry for the England-Ireland
pair in the magnitude scale-djfference condition,.and since
_neither ecstimated value for K was significantly different from
zerc (which means that Eﬁ and#g do not differ significantly), we
will examine f(A -B) and f(B - A) for this condition. The mean
for the number of distinct features for Ireland (after
trangfurmatidn) is .74 (sd = .55),; while the mean number of
distinctive features for England is .81 (sd = .38). These‘kwo
mean values do not differ 5[gnificantly {(t = -1.00, gf = 47, p =
»32).
Discussien

Replication of Tversky’s Findings

We expected that asking for similarity or difference in &
nondirectional manner would resylt in fewer aéymmetries than was
found by Tversky and Gati (1%¥78). Indeed, while we replicated
their basic study except for our instructions, we failed to
replicate their findings of significant asymmetries oUerall.(see
Table 4), Utilizing the close-ended ;caléremployed by TversKy and
Gati, neither the similarity nor the difference condition was
found to possess a general asymmetry, either in the direction
predicted by Tversky and Bati, or in the opposite direction,
Symmetry was also generally found using a magnitude scale in both
the similarity and difference conditions.

It should be noted that whether the features were measured
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first or last had no major effect on the likelihood of producing
asymmetries in the judgments. Simitarly, contrary to our
suspicion, the magnitude scale was not significantly better in
producing symmetries in the judgments,

I1f we foliow {he logic in the Tversky and Gati discussion, we
should mot be surprised that ocur instructicns resulted in
symmetric judgments of similarity. However, it is ndt so clear
that these results stem from the feature contrast model that they
propose, since the regression equations were notraigni+icant, and
the coefficients did not strongly support the model. Other
interpretations for the symmetries found here need to be examined.
‘Gne possible difference between the Tversiy and Gati study and
ours is in the subjects used. Their Israeli subjects considered
the.pruminence of the twenfy*dne pairs of countries as
significantiy more polarized than the American subjects used in
our pilot study, Across the twenty-one pairs of countries, their
Israeli subjects agreed on the more prominent country an average
of 92.1% of the time, compared to our American subjects who agreed
on the more prominent country only ??.IZ_(the mean of the
percentages in Table 1) of the time.{3> These percentages across .
the twenty-one pairs of countries are significantly different (%
=25.51, df =20, p <.001}.

Additionally, on a pair-by-pair analysis of the countries
considered more prominent, our American subjects were closer to

consensus than TversKy and Gati‘s lsraeli subjects for only two
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pairs of countries, U.S.A.-France (92.34 of our subjects agreed
that the U.S5.A. was more prominent, compared to only 88.84 of
TversKy and Gati‘s subjects) and U.8.8.R.-Cuba (94.2X% of our
subjects agreed that U.5.5.R. was more prominent, compared to
91.1% for TversKy and Gati‘s subjects). We note that, in the
_present study, for the estimates of similarity, judgments
concerning the U.5.A.~France distance were significantly
asymmétrical, white the U.8.8.R.-Cuba distance was aimost
significantly asymmetrical {p = ,035). This may suggest that the
more prominence is polarized, the more asymmetrical the judgments.
To test this hypothesis we computed the Pearson product-
mement correlation on the twenty-one pairs of countries which
compared, by pair, the percentages that subjects chose one country
as the more prominent with the asymmetries. For eur study, this
resulted in four correlations, of which none were significant.
For Tversky and Gati‘s study, this resulted in twe correlations,
neither of which was significant. Thus, there is no evidence that
" the more prominence is potarized, the more asymmetrical the
Judgments,

Testing the Featural Model

TversKy’s assumptions regarding shared and distinctive
features were tested by eight regression analyses. None of them
were found to be statisticxliy significant. However, one
variable, in the England-Iretand regression, was found to be a

significant predictor of the relevant dependent variable in the
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magnitude scale conditions; this variable was the number of shared
teatures of these two countries.

If, as TversKky and Gati (1978) assert, simiiarity (or
difference) is & function of the shared and distinctive features
of two concepts, we might well expéct all of our regressions to be
significant, but we did net. Further, the pattern of the
coefficients derived from the feature contrast model do not
“provide strong support to this model, Why might this be the case?

Perhaps the weakness in -the present study is in our
operationalization of the shared and distinctiﬁe features in
testing Tversky and Gati‘s (1978) contrast model. Neither Tpersky
(19772 nor TversKy and Gati (1978) ever operationalized their
measures of the common and distinctive features of concepts.

While we assumed that z simple and rgasanable interpretation of a
"Yinear measure” of shared and distinctive features would be a

function of the number of such features, it must be noted that we

had very little guidance in this matter. Since Tversky and BGati
suggest that they wish the function employed toc reflect the
salience of the features, we believe that the operationalization
employed here is reasonable.

| Given the above discussion, the most obvious reason that the
feature contrast model fails the multiplicity of tests we have
subjected it to is because the model is incorrect,

Conclusion

The present study tested Tversky and Gati’s assumptions that
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Judgments of similarity (or difference) are a function of shared
‘and distinctive features. With nondirectional instructions,
symme try was found regardless of scale.

At present, Tversky’s medel of simitarity Judgments has yet
to find strong support. However, the original findings of TversKy
11977} and TversKy and Gati (1978) on asymmetry still require
explanation. Alternative ways to consider the cegnitive processes
involved in directional judgments of similarity are needed. On
the other hand, our results suggesf that & geomeiric model of
cognition, based on nondirectional judgments which generally yield |
. symmetrical distances, may be quite appropriate and may not

“involve any distortions of the way the Jjudgments are made,
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Footnotes

{1> Galileo, for example, a geometric model dezcribed in Woelfel
and Fink, 1980, does not make all these assumptions.

{2> The sffect of whether features were asked about before or
after the similarity or distance judgments was generally
insignificant. Limiting our analysis to the two pzirs of
countries whose features were inguired about in the
questionnaire (U,5,5.R.~Sv¥ria and England-Ireland), we find
only one result to be significant: Subjects who estimated
difference using a closed-ended scale and for whom features
were measured last saw U.S.S.R.-Syria:tp be significantty more
different than those subjects who used a closed-ended scale and
for whom features were measured firsf. In addition, for these
two pairs, there were ho significant interaction effects of
order (whether the more prominent country was first or second
in the comparison) by whether features were measured before or
after the similarity Judgments.

{3*» Recall that the actual question put tec subjects was not the

| prominence of the country, but which country they preferred to

use as the referent when making comparison Jjudaments.
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Proportion of subjects selecting country p as more prominent than

prominent country @, by pairs of countries, based on pitot study

Pair #

10
i1
12

13

JAPAN

U.8.A,

U.5.5,.R.

ENGLAND -

W. GERMANY

U.5.8.R.
BELGI1UM
UISIAI

CHING

s
MEXICO

POLAND
ALBANIA
TSRAEL
PHILIPPINES
CANADA
SRAEL
IRELAND
AUSTRIA
FRANCE
LUXEMBOURG
U.S.S.R.

N. KOREA

Proportion<a>
0.84¢4

. 0.883
0.749
0.923
g.g08
0.923
0.415
§.749%
0.577
0.577
0.749
0.577

0.844
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Table | continued

14 INDIA CEYLON 0.749
15 u.s.a, FRANCE 0.923
16 U.8.S.R. CuBA 0.942
17 ENGLAND JORDAN | 0.615
18 FRANCE 1SRAEL 0.454
19 U.8.4. W. GERMANY 0.844
20 U.5.85.R. SYRIA 0.808

21 ERANCE ALGERIA 0.731

{a> A proportion > .654 is significant at p <. 65; N = 24. The
more prominént country in each pair is italicized. Subjects
were asKed to indicate which country they preferred to use as
the referent of a comparison. The country so designated is

considered the more prominent.
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Table 2

Means (and standard deviations) of closed-ended scale of judomenis of simjlarity or differente when

more_prominent country used as subject (SUBJY versus more prominent country used as referent (REF)

SIMILARITY CONDITION DIFFERENCE CONDITION

SUBJ __(SD) REF _(5D) SUBJ __ ¢SD) REF _ (5D
MEXICO-U.8.A, 6.97 (4,83 8.60 (3.42) 12,97 (4.48) 11.36 €4.37}
U.5.8.R.~POLAND 13.17 (5.22) 12,42 (4.84) 7.61 (4.88) 7.47  (4.39)
CHINA-ALEANIA J.26 (4.34) 5.74  (4.49) 13.21 4.7 12,57 (4.87)
U.5.A.~ISRAEL - 7.0% (5.99) 8.6% (5.97) 11.36 {5.48) 12,11 (4.90)
PHILIPPINES-JAPAN  9.94 (4.73) # 12.86 (4,100 = 9.28 (5.14) 10.44 (4,93
CaNaDA-U.5.A, 15.49 (4.89)  17.29 (2.7% .19 (4.9D 4.22  (3.4D

U.5.8.R.-ISRAEL 4,83 (4.7 J.23 (5.00) 15.86 (5.1D 15,22 (5.09)

ENGLAND-IRELAND 13.51 (5.4% 13.1% (4.70) 7.81 (4.45) QB.39 (4.86)
AUSTRIA-W. CERMANY 13.31 (4.41) 14.60 (4.39) 7.17 (4.2%) - 6.83 (4.7
#RMCE-_[_!_._S_.E_._ S.44 (3.3® 6.67 (4.8%) 13.83 (5.0% 13.33 (5.1
. BELGILM-LUXEMBOURG 14.446 (3.63) 13.03 (4.82) .94 (3.7200 J.66  (3.6%)

U.8.A.-U.5.5.R, S.86 (523 3.47 (4.1 16.14 (5.8 15.94 ({5.37)

CHINA-N. KIREA  13.71 (4.97)  13.00 (4.37 8.50 .20 fN .86 (5.18
CEYLON-INDIA 5,45 (5.1 ¥ 12,29 (5.28) B.63 (3700 7.67  (3.90)
U.5.A.-FRANCE 12,63 (3.08) * 10.78 (4.30)  7.83 (3.58)  6.89 (4.27)
CUBA-U.S5.S.R., 13.97 (416 15.74 (3.4D) 7208 (54D 749 4.8

JORDAN~ENGLAND 5.83 (3.59 6.26 4,73y _. .51 (4.3D) 12,78 {4.32)




SIMILARITY CONDITION
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ISRAEL-FRANCE 7.5¢
W. BERMANY-U,8.A. 10.22
SYRIA-U.8.5.R. 16.89

FRANCE-ALGERIA 8.11

Sample sizes range from 31 to 36 per pair. More prominent country is italicized,

¥ Asterisks between columns indicate a significant difference between the subject and the referent for

(4.48)

(3.3

(5.40)

(4.99)

4,97

11.B6

10.49

8.34

(4.48)
{5.99)
(4.97)

(5.10)

33

DIFFERENCE_CONDITION

11,47 (3.48)
10.39 (4.98)
10.43 (4.87)

12.62 (4.59)

a particular pair of countries {p{.03, two-tailed test).

{a> Means of transformed data such that Xx= LUGARrrHﬂ'(X+1), where X is the original reported distance

and X* jc the transformed score.

11.72

10.39

11.4%

11.41

appeared an approximately equal number of times as subject and as referent,

(4.30)

(4.%2)

(4,33

(4.49)

Across subjects koth countries (in any given pair of countries)
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Table 3

Means (and standard deviations) for transformed judoments of similarity or difference when more

prominent country used as subject (SUBJ) versus more prominent country used as referant (REF) in_the

maanitude scaling conditions

SIMILARITY CONDITION DIFFERENCE CONDITION

SUBJ  (SD) REF _ (SD) SUBJ (EDY - REF (5D
MEXICO-U, 8.6, 4.78 (1,28 4.18 (1.5 4.84 (1.20) 4,67 (.77
U.5.5.R.-FOLAND .03 (1.8? S.08 (1.4® 3.97 (1.80) 3.50 (1,'55)
CHINA-ALBANTA 3.05 (2,41 3.22 (2.02) . 5,18 (.6B) * 4.44 {1.24)
_LL._._S_.&-ISRA'EL - 3.88 (l1.8®) 4.13 (1.400 3.24 (.8 4.84 (<1.08)
PHILIPPINES-JAPAN  4.98 (1.3D) 4.53 (1.30 3.96 (1.5 4.37 (1.18)
CANADA-U, S.A. .04 (.77 é.00 (1.67) 2.94 (1.48) 215 (1.59
U.5.8.R.~ISRAEL 3.04 (2.040) 3.38 (1.7% 3.25 (1.49) .18 (1.5
ENGLAND-IRELAND 5.36 (1.6M 5.48 (1.09) 4..-10 (1.39) * 3.28 (1.63)
AUSTRIA-N. GERMANY 5.48 (.97 9.31 (.78 2.97 (1.8 3.41 (1.BB)
FRANCE-U.5.5.R. 3.81 1.2 3.52 (.73 4.94 (1.0 5.2t (.v®)
BELGILM-LUMEMBOURE 4.7% (1.97) 3.30 (1.28) 2.87 (2.07) 2.36 (1.8%)
U.5.A,-U,5.5.R. 3.90 (2.7} 3.23 (2.3 5.4 (2.1D 5.87 (2.4
CHINA-N. KOREA 520 (1.695 5.66 (.8 4,25 1.4 % 3.74 (1.6
CEYLON-INDIA 4.73 (1.8  4.50 (1.3% 3.26 (1.68) 3.79 (.70
U.5.A.-FRANCE 4.92 (1.4 .21 (.83) 4.54 (7D 4.20 (.92)
CUBA-U.S.8.R. 3.18 (1.89) .21 (1.8 3.46 (1.9 3.58 (1.48)

JORDAN-ENBLAND 3.54 (.82 3.88 1.%D) 4.76 (.B2) 208 (.63




I SRAEL-FRANCE

W. GERMANY-U.5.A.
SYRIA"‘U .S ISoR &

ERANCE-AL GERTA

SIMILARITY CONDITION
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3.93

4.78

4.24

4.06

(1.52)

{1.14)

(1.3

(1.81)

4.08

4,64

4,83

4,07

(1.42)

(1.80)

{1.73)

(1,73

K5}

DIFFERENCE CONDITION

4.64  (.92)

4.37 (.99

4,25 (1.84)

4.7 (1.12)

Sample <izes range from 32 to 37 per pair. More prominent country is

* Asterisks between columns indicate a significant difference between, the subject and the referent for

a particular pair of countries (p{.05, two-tailed test).

(&) Means of transformed data such that X*= LOGARITHM (X#1), where X is the original reported distance

and X* is the trapsformed score. Arross sebjects both countries {in any given pair of countries)

308 (7D

4.5 (1.3®

4.5 ({1.3D

4.81 (.99

italicized.

appeared an approximately equal wumber of times as subject and as referent.
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‘Table 4

t-tects for asymretry in the maonitude and closed-ended scaling

conditions for subjects’ estimates of similarity (SIM) and

difference ¢DIF}

Magnitude scaling Closed-ended scaling

SIM DIF §IM | DIF
t= 00 .24 1.48 =77
p= .20 >.20 >.10 220

Notes df = 20 for all four {two-tatled) i-tests.
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Regression coefficients (and standard errors) for predictor varisbles on the pair U.8.8.R,~SByriz, for

similarity and difference{a)

1-20 Scale Transfermed Magnitude Scale

Predictor Similacity (S.E.) Difference ¢S5.E.) Similarjty (8.E.) Difference (S.E.)
(R & 1.20 {1.3D ~.30 ¢1.49) .29 (0,49 -.73 {8.53)
(R -8 2.86 (2.84y -1.,%4 (2.82) -.42 (0.8% W73 {0.B1)
(§-R -.28 (2.200 -2.30 (2.3 .20 (0.7 J (0.82>
(order)*#(R-8) ~.23 {2,71) 3.94 (2.65) -.23 €0.94) .08 (8.98
(1 - order)#{5-R) -1.2¢ (3.49) 3.12 (3.1B) -.08 (1,20) -.25 (1.08>
Constant 740 11.87 4,70 3.94
R-squared B4 .06 .04 13
N a7 47 %0 48

{a> Order = { when the U.5.5.R. is the subject of the comparison; Order = B when Syria is used as the

subject. ‘

(RN S = the number of shared features of the U.5,5.R.-Syria.

(R -~ 8) = the number of distinctive features of the U.5.5.R.

(§ - R) = the number of distinctive features of Syria.
Table 4

Regrezsion ccefficients (and standard errors) for predictor variables on the pair England-Ireland, for

similarity and difference{al

1-20 Scale Trantformed Magnitude Scale
Predictor Similarity ¢5.E.) Difference (S.E.) Similarity ¢(S5.E.) Difference (S,F.}
(E DI -1.86 (0,89  -1.4% {2.09) 1.07%  (0.54) -1.38%  (0.63)
(E-D -3.72 {2.79) =6 {1.%0 =23 0.67) 1.06  (1.1D
(1 -E -.56 (2.0 -1.41 (2.44)  -l.14 (1.08 .86 (0.70)
{1 - order)*(E-D) 4.24 (3.25) 1.25% (2.84) 1.49 (1.0% -1.02  (1.28
{order)#(I-E) 3.87 (3.29) 2.70 (3.28) f.12 (1.20) -1,15 .28
Constant 10.43 18.86 4.13 4.81
K-cgeared 05 A5 .15 .13
N 57 47 30 48

{a> Order = O when the England is used as the subject of the comp
used as the subject.
{E N\1) = the number of shared features of England-Ireland,
{E - 1) = the number of distinctive features of England.
{1 - E) = the number of distinctive features of Ireland.
% An asterisk indicates significance (p ¢ .05 for R-squared or f

arisony Order = 1 when the Ireland is

or a coefficient.
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