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The aim of the present study is to investigate the semantic struc-
ture of concepts. The question is whether concepts can be charac-
terized with respect to semantically significant features and how
these features can be detected. This study is part of a cross-lingual
research project initiated by Osgood.

The meaning of a word is assumed to be composed of a finite set
of discrete parts or “‘features’. The psycholinguistic interest is in
recovering these features from experimental data, resp. testing their
psychological reality. It i1s supposed that the sets of features of two
words (in the present case noun phrase and verb phrase) determine
in some way the acceptability of the word combination, e.g. Ae
made a machine i1s an acceptable combination, whereas he made a
horse is not, because a horse is not an artifactual object. The analytic
problem, then, is to arrive at a specification of the feature structure
of particular words from a set of judgments on their combinatorial
possibilities.

This study concerns the categorization of nouns. The sample of
nouns that has been selected was Osgood’s Atlas of Affective Word
Meanings. This Atlas has been adapted and translated into the Neth-
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K2
erlands language by Jansen and Smolenaars (see also Jansen en Smo-
lenaars, 1966). The combinations used are noun-verb compounds.
Osgood has stated rules for Atlas categorization by noun-verb inter-
section for American English. These rules concern the selection of
10-15 of the most frequently used verbs that make as many differ-
entiations as possible among nouns. The combinations of these
verbs with the Atlas nouns are judged with respect to the accept-
ability or nonacceptability of the combinations. These judgments
yield the experimental data.

In order for the analysis of these data to be linguistically rele-
vant, a psychological model is needed that relates the semantic
feature structure to the acceptability judgments. One can conceive
of several such models. The one proposed by Osgood is a linguist-
ically inspired model. However, a measurement technique appro-
priate to this model has yet to be developed. Another model, the
distance model, which leads to adequate measurement, is linguist-
1cally not very attractive.

The first part of this study deals with the models relating mean-
ings to acceptabilities. First, the distance model will be presented,
as well as the techniques of analysis appropriate to this model. Then
the model proposed by Osgood is presented and a procedure for the
analysis i1s suggested which, however, is not quite appropriate to the
model.

The second part of this study concerns the experiment. The rules
proposed by Osgood to select 10-15 verbs that make as many differ-
entiations as possible among nouns will be presented in some detail.
The procedure followed in the present study differed only in some
minor points from Osgood’s one. Along with these modifications
the whole process will be discussed that leads to the selection of
13 verbs to be used with the Atlas nouns. The results of the analysis
of the noun-verb intersection matrix will be presented. The results
will be discussed in terms of the respective models.
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TWO MODELS RELATING ACCEPTABILITIES TO MEANINGS

The first model is a distance model. It assumes that the meaning
of a word can be represented by a point in a Euclidian space.
Semantic features are directions in this space. These directions are
not necessarily orthogonal. The projections of a point on these
features define the feature structure of the word. Psychological
relations between meanings can be represented by distance relations
among the points. The distance between two points is an inverse
monotonic function of the acceptability of the combination formed
by the two words.

The techniques of analysis appropriate to this psychological mod-
el are the usual multivariate analysis techniques. The problem, how-
ever, 1S that this psychological model is linguistically not very at-
tractive. First, semantic features are — at least partially — hierarchi-
cally ordered. Therefore, many of the directions will be irrelevant
for a number of nouns. These nouns will have zero projections on
these dimensions; but a zero projection is different from no projec-
tion on a given dimension. Secondly, semantic features often have
discrete values e.g. [+ living] vs. [— living]. Therefore, they cannot
be represented by continuous distances.

In spite of the fact that a distance model is a rather questionable
one, it has been used because it allows for the following straightfor-
ward analyses of the experimental data:

(a) centroid analysis.

In this analysis only the distances between nouns or groups of
nouns will be dealt with. The 13 verbs are considered as variables
which span a 13 dimensional space in which the nouns are located:
the acceptability judgments are considered as the scores of the
nouns on the variables. The nouns are divided into a number of a
priori groups. On the basis of the acceptability scores, the centroids
of these groups are computed. The distances between these cen-
troids are analysed with Kruskal’s MDSCAL algorithm and with the
hierarchical clustering scheme of Johnson.

(b) vector analysis.
This part also deals with the categorization of the nouns only. An
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adapted form of factor analysis is applied to the noun x verb ma-
trix, the nouns being considered as the variables. The multiple cor-
relations of certain a priori features with the factor scores of the
nouns are computed.
(c) distance analysis.
A procedure designed to untold and scale both nouns and verbs has
been applied. Both nouns and verbs are represented as points in the
same meaning space.

The second theoretical model relating the feature structure to
acceptabilities is the one proposed by Osgood (1970). The meaning
of a word is assumed to consist of a finite set of discrete features, as
it is in the previous model. However, the codings on these features
are considered to be either + or O or —. A combination of two
syntactically related concepts (e.g. noun/verb; verb/adverb; adjec-
tive/noun) can be apposite, permissible or anomalous. A combina-
tion 1s assumed to be anomalous i1f the codings of the words on one
or more features have opposite signs (coding + and —). A word
combination 1s assumed to be permissible if for each feature the
coding of one or both words is zero. A word combination is called
apposite if the codings of the two words on at least one feature are
the same and if the codings on the other features are not opposed in
s1gn.

The properties of the model can be described in the following
way: the coding of features i1s discrete, as opposed to continuous:
the interaction within features is all-or-nothing (the fusion on one
feature must represent the dominant sign or be zero) as opposed to
algebraic (same signs summate and opposed signs cancel); the rela-
tions between features is segregate (number of shared or antagonis-
tic codings being irrelevant) as opposed to aggregate (final solution
depending on e.g. the ratio of shared to antagonistic codings).

[t is clear that the multidimensional data analysis technigues are
not appropriate to this model. A feature discovery procedure appro-
priate to this model has yet to be developed.

However, as a check of this model one could start with the above
mentioned procedure (c¢), then compute the multiple correlations
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tor the nouns between their coordinates and their codings on a
priori features and remove those features for which correlations are
low. Projections of all nouns on the remaining “strong’” features are
computed, and subdivided into three categories: high, medium, low. I
In this way each noun getsa + 0 or — coding on each feature. Also
for the verbs these codings can be computed.

Using Osgood’s rules concerning the interactions within features
and the relations between features, one can postdict the original
acceptability judgments on the basis of the computed discrete co-
dings on the features.

This procedure leads to postdictions that are different from those
made according to the distance model. This fact is illustrated by
Figure 1. The distances A-B, C-D, and E-F are all equal. According
to the distance model, the combinations are, therefore, equally ac-
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Figure 1. Comparison of the prediction of acceptability scores according to Osgood’s -
model and according to the distance model.
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ceptable. According to the model proposed by Osgood, however,
A-B is an anomalous combination, D-C is a permissible one and
E-F is an apposite one. Because Osgood’s model is linguistically
more attractive, it is mainly this model and the computation proce-
dure mentioned above that has been used in the postdiction task.

This computation procedure, however, 1s not adequate to the
model; it has all the shortcomings of a spatial model mentioned
above. The use, moreover, of multiple regression on discrete codings
is questionable. However, the point of the analysis is to obtain, by
whatever procedures, codings on features such that the original ac-
ceptability data can be predicted according to Osgood’s rules. If the
analysis, in spite of its shortcomings, succeeds in yielding such a list
of feature codings, this can be taken as a confirmation of Osgood’s
model. If, however, no such result obtains, then this can be due to
either inappropriateness of the analysis or inadequacy of Osgood’s
model. | |

THE EXPERIMENT

Summary of Osgood’s rules for Atlas categorization by noun-verb
intersection

(1) Selection of generalized concepts. |

Construct a hierarchy of basic features and select “exemplar’”

concepts (10-15 nouns) for termini of branches. See Figure 2.
(2) Selection of verbs.

Select 40-60 high frequency verbs. The verbs often will be
multisense, which 1s appropriate for the present purpose. Clear
homonyms, however, have {o be dropped, as well as verbs that
function as auxiliaries and verbs that are part of metalanguage.
Each verb is assigned to either the transitive or intransitive cate-
gory. The 40-60 verbs define the columns, the 10-15 nouns de-
fine the rows in the intersection matrix. Leave two rows be-
tween each of the “‘exemplar’ concepts for later additions.

(3) Assignment of determiners (articles) to nouns

English uses articles to distinguish senses of nouns. It is neces-

sary to be consistent where determiners make a difference in
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sense. The general rule in assigning articles to nouns is that the
dominant meaning of the nouns has to be adopted. It a specific
determiner 1s given in the Atlas translation, then use that form
and 1ts implied sense, e.e. A CUBE.
Use rules appropriate for the probably dominant meanings for
teen-age subjects in assigning determiners.
Assign determiners to “exemplar’” nouns selected in step (1)
and to the entire set of Atlas concepts.

(4) Making acceptability judgments.

Acceptability means that the sentence formed by the noun
and verb can be said and readily understood in the ordinary
(not rare or poetic) use of the language by teen-age native
speakers. Acceptability should be indicated by +, non-
acceptability by — in the noun x verb matrices. The verbs used

EXEMPLARS

Process ————~————— GROWTH
r— Abstract — o00CIA ——————————— e CULTURE
— Affective ~———————— EMOTION
— Mental ——
— Cognitive ~———————— e e e ————— |DEA
NOUN — Human ——~————— PERSON
— Animal [
Non-human ——————— ANIMAL
— Living e
—_—Plant ——————— e ————— PLANT

Immobile ——————— LAND
“— Concrete _‘l
— Natural
Mobile WATER

| | T Mebile ———

Non-tiving =
Immobile ——————— MAN-MADE-OBJECT
— Artifactual ——E
Mobile ————————— MACHINE

Figure 2. Basic feature hierarchy.

92



LHE NOUN-VERB INTERSECTION METHOD

in this procedure are deliberately multi-sense words; therefore,
be liberal in accepting sentences in any common sense of usage.
In American English the past tense is consistently used, since
the present tense is ambiguous and often requires auxiliaries.
One may shift pronouns to make better sense with certain
nouns; for a few nouns the tense must be shifted (fomorrow
will come). Always go completely across noun rows (all verbs)
since noun senses, once ‘‘determined’ are more stable than the
multi-sense verbs.
(5) Preliminary verb reduction.

Record the +/— ratio for each verb and the ratio for each
noun. Provisionally eliminate all verbs with extreme ratios
(ratios more extreme than 2/12 or 12/2 in the English exam-
ple). Assign the remaining verbs to categories on basis of making
identical discriminations among the 10-15 “‘exemplar’” nouns.
Among pairs of nouns at the lowest level of the tree, select in
order that one of each pair having the greatest imbalance in
ratio. Change 1ts codings on all verbs to whichever sign (+ or
—) i1s dominant for that noun. Verb categories will then col-
lapse. The nouns at higher levels will be eliminated in the order
of the imbalance of their +/— ratios, but a higher level noun
may not be eliminated before the nouns under this one are
eliminated. Continue this process until there are between 8 and
12 or so categories of identically coded verbs. By this procedure
the verbs are categorized in a verb “tree”. Select one verb from
each category using the following criteria: (a) balanced +/—
ratio, (b) difference in coding from other verbs being selected,
(c) ease of coding judgments, (d) making interesting distinctions
among the nouns.

(6) Expansion of the noun sample.

In the two empty rows on each side of each “exemplar”
noun in the original noun X verb matrix, insert two additional
nouns drawn from the Atlas concepts. The two added concepts
for each “exemplar’ should have the same higher order features
as the “exemplar” but added (or different) lower order features.
The two added concepts should be as different from each other
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