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Comprehension of semantic relationships and
the generality of categorization models

ROGER J. S. CHAFFIN
Trenton State College, Trenton, New Jersey 08625

and

DOUGLAS J. HERRMANN
Hamilton College, Clinton, New York 13323

Six groups of subjects rated word pairs for the degree to which they exemplified one of
six semantic relationships. The relationships that subjects were instructed to rate were
antonymy, synonymity, subordination, superordination, coordination, and similarity. Stimulus
pairs represented antonyms, synonyms, subordinates, superordinates, and coordinates. The
pairs representing each stimulus relationship varied across four levels of typicality, ranging
from good examples of the relationship to unrelated pairs. The highest rating in each group
was given to the stimulus relationship corresponding to the relationship being judged (e.g.,
antonyms received the highest rating under antonym judgment instructions). This interaction
was strongest for high-typicality pairs and decreased across the levels of typicality. Semantic
decision models cannot explain these results unless the models are modified so that decisions
are based on relationship similarity, the degree to which a stimulus pair exemplifies the

relationship subjects are instructed to judge.

Current models of semantic decisions are based prin-
cipally on the study of category membership decisions.
A subject is presented a pair of words and decides
whether one word is a member of the category named
by the other word. The latency of these judgments has
been found to vary as a function of the semantic similar-
ity of the two words. Semantic similarity facilitates
“yes” decisions and impedes “no” decisions (Kintsch,
1980). The models that have been proposed to explain
these similarity effects are all based on the assessment of
item similarity, the similarity between the two stimulus
words. The mechanisms differ in different models:
the probability of an additional judgment, proportion
of positive and negative evidence, or order of search in
a hierarchy (Cohen, 1977; Danks & Glucksberg, 1980;
Kintsch, 1980; Smith, 1977). Despite these differences
in mechanism, the functional variable in each case is
item similarity, expressed as overlap, number of shared
attributes, or distance in a network.

Another kind of similarity relevant to semantic
decisions is relationship similarity, the similarity of the
relationship between two stimulus words to the relation-
ship being judged. Herrmann, Chaffin, Conti, Peters, and
Robbins (1979) found that relationship similarity rather
than item similarity influenced latency in antonym and
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synonym decision tasks. One group of subjects decided
whether or not stimulus pairs were antonyms; another
group classitied pairs as synonymous or not synonymous.
Subjects in both groups were presented five kinds of
stimuli: antonyms (e.g., hot-cold), synonyms (e.g.,
large-big), pseudoantonyms (e.g., popular-shy), pseudo-
synonyms (e.g., slow-late), and unrelated pairs (e.g.,
dirty-curious). The results for “no” decisions showed
that latency was a function of relationship similarity.
For the antonym group, “no” responses were slowest
for pseudoantonyms and approximately the same for
synonyms, pseudosynonyms, and unrelated words.
For the synonym group, “no” responses were slowest
for pseudosynonyms and approximately the same for
antonyms, pseudoantonyms, and unrelated words.
Since pseudoantonyms were similar to the relationship
judged in the antonym task and pseudosynonyms were
similar to the relationship judged in the synonym task,
the results indicated that relationship similarity slowed
negative responses. In contrast, the results also showed
that “no’ response times were not affected by item
similarity. As just mentioned, in the antonym task,
the latencies of “no’ responses to synonyms, pseudo-
synonyms, and unrelated pairs did not differ, although
the differences between the three stimulus types in item
similarity were extreme. Likewise, in the synonym task,
antonyms, pseudoantonyms, and unrelated pairs did not
differ in latency despite differences in item similarity
(cf. Chaffin, Note 1). Item similarity did not, therefore,
affect response time.

The purpose of the present experiment was to
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Table 1
One of the Sets of Stimulus Pairs, Listed by Stimulus Condition and Typicality Level

Stimulus Condition

Typicality
Level Antonyms Coordinates Subordinates Superordinates Synonyms
High wet-dry gin-scotch pear-fruit crime-robbery cheery-merry
Low stable-frantic football-fishing wool-fiber clothing-belt modest-shy
Pseudorelation happily-poorly cancer-brain anger-illness bird-moth sacred-rare
Unrelated false-swift branch-priest mountain-tool vehicle-noon lightly-mighty

demonstrate, first, that judgments about relationships
other than antonymy and synonymity are determined
by relationship similarity (Chaffin, Russo, & Herrmann,
in press; Chaffin & Andrews, Note 2). A second purpose
was to determine whether the criteria used by subjects
in making relationship judgments are those criteria that
are suggested by logical analysis of the relationships
(Lyons, 1968).

Subjects rated the degree to which stimulus pairs
typified a particular semantic relationship. The stimulus
pairs represented five semantic relationships: antonymy
(e.g., wet-dry), synonymity (e.g., cheery-merry), coor-
dination (e.g., gin-scotch), subordination (e.g., a pear is
a fruit), and superordination (e.g., fruit is a category
whose members include pear). Subjects judged the pairs
in each of the five stimulus conditions for the degree
to which they exemplified one of six semantic relation-
ships. The relationships that subjects were instructed to
judge included the same five relationships represented
by the stimulus conditions, and, in addition, one group
of subjects rated the stimulus pairs for similarity per se.
Thus the same stimulus pairs were rated by six groups
of subjects, each group rating the pairs for a different
relationship. The stimulus pairs in each stimulus condi-
tion represented four levels of typicality.

METHOD

Subjects

One hundred and twenty undergraduates of Buena Vista
College participated in the study during a class in biology,
education, psychology, or sociology.

Materials

Booklets were constructed that presented rating instructions
(described below) followed by two sets of 20 stimulus pairs,
each set on a separate page. One set is presented in Table 1.
In each set, four pairs represented each of the five semantic
relations: antonyms, synonyms, coordinates, superordinates,
and subordinates. The four pairs representing each relation-
ship were selected so that one pair was a good example of the
relationship (high typicality), one was a poor example (low
typicality), one was a “near miss” (pseudorelation), and one was
clearly not an example of the relationship (unrelated). Unrelated
pairs were of the same grammatical category as the other pairs
representing a relationship. Stimuli were selected to represent
the form classes typical of a relationship. Within sets, words
were matched in mean written frequency across the logical
relation types and across the levels of typicality (mean=111;
Ku&era & Francis, 1967).

The word pairs in a set were randomly ordered on a page.
Two random orders were used, one the reverse of the other.

The random orders and the order of the two lists were counter-
balanced across subjects in each group.

Procedure

Each subject rated the 40 word pairs for the degree to which
they exemplified one of the five semantic relationships. Each
semantic relationship (antonymy, synonymity, coordination,
superordination, and subordination) was used by 20 subjects.
In addition, 20 subjects rated the 40 pairs in terms of similarity.
There were thus six groups of 20 subjects, 120 in all.

The instructions specified the semantic relationship to be
rated, gave examples (except in the case of the similarity
relationship), and instructed subjects to decide how well each
pair conformed to their idea of a good example of the relation-
ship. For the subordination and superordination relations, the
instructions also specified the order in which the subordinate
and superordinate should occur.

For each set of stimulus pairs, subjects were instructed to
first assign a score of 100 to the pair that best represented the
relationship and a score of 10 to the pair that represented it
worst and then to rate the remaining pairs. No two pairs in a set
could have the same score.

Analysis

The ratings were analyzed with 6 by 5 by 4 (judgment
condition, stimulus relationship, typicality level) analyses
of variance, in which subjects and stimulus pairs were treated
as random factors (Clark, 1973). The .05 level of significance
was used in all analyses. The mean-square error terms from the
analysis of subject means are reported along with min F’ values.

RESULTS AND DISCUSSION

Mean ratings of relationship similarity are shown in
the five sections of Table 2. Each section presents ratings
as a function of judgment and stimulus condition. The
top four sections represent decreasing levels of typicality
(high, low, pseudorelation, and unrelated). The bottom
section provides mean ratings across typicality levels.
The means for the judgment conditions at each typical-
ity level are provided in the bottom row of each section.
The means for the stimulus conditions at each typicality
level are presented in the final column of each section.
The main effects of judgment and stimulus condition are
given in the margins (row and column) of the last section
of Table 2; the main effect of typicality level is repre-
sented by the means at the bottom right of each of the
top four sections. To facilitate examination of the table,
the ratings in each panel that represent agreement of
judgment and stimulus condition have been italicized.

The analysis of variance showed that all main effects
were significant [judgment condition, min F'(5,195) =
3.14, MSe = 1,386; stimulus condition, min F'(4,27) =
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Table 2
Mean Relationship Similarity Ratings as a Function of Judgment
Condition and Stimulus Condition for Four Levels of Typicality
and Collapsed Across the Four Levels of Typicality

. Judgment Condition*
Stimulus

Condition 1 2 3 4 R 6 7
Typicality Level: High

Antonyms 96.6 55.7 39.6 31.0 174 414 469
Coordinates 56.6 857 494 453 514 728 60.2
Subordinates 38.7 81.3 938 604 76.1 93.1 739
Superordinates 33.4 84.3 679 921 753 865 733
Synonyms 273 171.2 59.8 679 91.0 81.1 664
Mean 505 756 621 593 62.2 75.0 64.1
Typicality Level: Low
Antonyms 825 424 36.3 289 17.1 37.7 408
Coordinates 47.6 714 54.1 438 494 66.5 S55.5
Subordinates 39.2 64.1 782 650 59.1 654 618
Superordinates 36.4 73.0 59.9 832 51.2 645 614
Synonyms 41.7 76.7 63.5 659 80.9 845 6838
Mean 49.5 65.5 584 574 515 63.7 57.7
Typicality Level: Pseudorelation
Antonyms 70.9 45.7 334 27.6 228 339 39.0
Coordinates 43.2 50.3 47.0 48.1 329 512 454
Subordinates 38.9 39.7 41.7 40.8 319 39.8 3838
Superordinates 40.3 45.8 36.2 40.8 325 434 398
Synonyms 38.0 49.7 49.7 47.0 50.5 45.5 46.7
Mean 46.3 46.2 41.6 409 341 42.7 420
Typicality Level: Unrelated
Antonyms 37.0 22.1 304 238 19.6 20.1 255
Coordinates 374 251 279 278 19.8 223 26.7
Subordinates 37.8 28.7 229 202 214 195 25.1
Superordinates 34.6 21.7 20.6 19.0 203 19.1 225
Synonyms 51.1 31.0 304 232 249 277 314
Mean 396 257 264 228 21.2 21.7 263
Typicality Level: Overall
Antonyms 71.8 415 349 278 19.2 333 38.1
Coordinates 46.2 581 446 41.2 384 532 469
Subordinates  38.7 534 59.1 46.6 47.1 544 499
Superordinates 36.2 56.2 46.2 588 448 534 49.2
Synonyms 395 571 508 51.0 61.8 59.7 533
Mean 46.5 53.3 47.1 45.1 423 50.8 475

*] = antonymy; 2 = coordination; 3 = subordination; 4 = super-
ordination; 5 = synonymity; 6 = similarity; 7 = mean.

5.58, MSe=417; typicality, min F'(3,29)=60.51,
MSe = 485]. Two of the two-way interactions were
significant: the Stimulus by Judgment interaction
[min F'(20,281) = 10.44, MSe = 417] and the Typicality
by Judgment interaction [min F'(15,292) =4.51,MSe =
485]. The interaction of stimulus and typicality failed
to reach significance [min F'(12,24)=1.92, p<.10,
MSe = 223]. The three-way interaction was also signifi-
cant [min F'(60,197)=2.99, MSe=223]. Selected
comparisons for main effects were significant if the
difference was greater than 6.3 for the judgment vari-
able, 4.9 for the stimulus variable, and 3.9 for the
typicality variable. Comparisons of simple main effects
were significant in the two-way interactions in the
following manner. For the interaction of judgment with
stimulus conditions, comparisons were significant across

judgment conditions if a difference exceeded 9.3 and
across stimulus conditions if the difference exceeded 8.3.
In the case of the Judgment by Typicality interaction,
differences in judgment conditions greater than 8.3 and
differences in typicality levels greater than 10.1 were
significant. Finally, comparisons in the three-way
interaction were significant for differences greater than
21.3 for typicality and stimulus conditions and 16.6
for judgment conditions.

Three results indicated that the rating judgments
involved the processing of relationship similarity. First,
the highest rating in each judgment condition was
given to the stimulus condition that corresponded to the
relationship being judged. Antonyms received the
highest rating in the antonym judgment condition,
synonyms in the synonym judgment condition, and so
on. This result indicated that subjects evaluated the
degree to which the relationship of a stimulus pair met
the criteria for the particular relationship the subject
was instructed to judge. Second, the above interaction
varied as a function of typicality, being strongest at the
high-typicality level, decreasing in strength across
typicality levels, and disappearing for unrelated pairs.
This three-way interaction is attributable to relationship
similarity, which varied most widely for high-typicality
pairs and decreased in variability as typicality decreased,
reaching a uniformly low level with the unrelated pairs.
Third, typicality effects occurred for each of the five
stimulus relationships. Typicality is therefore a property
of all semantic relationships, not just of category
members. Typicality is the degree to which a stimulus
pair typifies a particular semantic relationship (i.e., the
relationship similarity of the pair).

These three results indicate that subjects employed
judgment criteria that were appropriate to the relation-
ship they were instructed to judge. However, in some
cases the criteria used by subjects in making their
judgments were not identical to those that would be
suggested by the semantic properties of the relationship
(Perfetti, 1967; Riegel & Riegel, 1963). In the coordinate
judgment condition, subjects ignored the nature of the
inclusion relationship between stimulus pairs and rated
subordinates and superordinates as high in coordinate
properties as they rated the coordinate pairs. In the
antonym judgment condition, subjects used polarity and
contrast as their sole criteria, rating antonyms highest,
followed by coordinates. Although polarity requires that
a dimension of meaning be shared by two words (Clark
& Clark, 1977), sharing a dimension of meaning was not
one of the judgment criteria used in the antonym
judgment condition; synonyms, subordinates, and
superordinates also share dimensions of meaning but
were rated as low as were unrelated words. Correspond-
ingly, in the synonym, subordinate, and superordinate
judgment conditions, subjects distinguished between the
shared meaning required by polarity and that required
for synonymity, subordination, and superordination. In
these three judgment conditions, antonyms were rated as
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low as were unrelated words, although shared meaning
must have been among the criteria used by subjects in
each of the three judgment conditions. The judgment
criteria used by subjects were thus not necessarily
identical to those indicated by semantic analysis of the
relationship.

The present results demonstrate that the criteria
used by subjects in making semantic judgments depend
on the semantic relationship the subjects are asked to
judge and on the particular interpretation the subjects
give to the retationship in that context. Semantic judg-
ments must, therefore, allow different criteria to be
used for different semantic judgments. It may be
possible to modify current models of semantic memory
to. achieve this goal by simply replacing item similarity
with relationship similarity as the effective variable in
each model. It is more likely, however, that the decision
process will differ for each relationship just as the
decision criteria differ.
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