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Swedish opposites

A multi-method approach to ‘goodness of

antonymy’
Caroline Willners and Carita Paradis

This is an investigation of ‘goodness of antonym pairings’ in Swedish,
which seeks answers to why speakers judge antonyms such as bra-dalig
‘good-bad’ and lang-kort ‘long-short’ to be better antonyms than, say,
dunkel-tydlig ‘obscure-clear’ and rask-langsam ‘speedy-slow’. The
investigation has two main aims. The first aim is to provide a description of
goodness of Swedish antonym pairings based on three different
observational techniques: a corpus-driven study, a judgement experiment
and an elicitation experiment. The second aim is to evaluate both
converging and diverging results on those three indicators and to discuss
them in the light of what the results tell us about antonyms in Swedish, and
perhaps more importantly, what they tell us about the nature of antonymy in
language and thought more generally.

1 Introduction

In spite of the widespread consensus in the linguistic literature that contrast
is fundamental to human thinking and that antonymy as a lexico-semantic
relation plays an important role in organising and constraining the
vocabularies of languages (Lyons 1977, Cruse 1986, Fellbaum 1998,
Murphy 2003), relatively little empirical research has been conducted on
antonymy, either using corpus methodologies or experimental techniques.

No studies have been conducted using a combination of both methods.

* Thanks to Joost van de Weijer for help with the statistics, to Anders Sjostrém for help
with producing figures and to Simone Léhndorf for help with data collection.



The general aim of this article is to describe a combination of methods
useful in the study of antonym canonicity, to summarise the results and to
assess their various advantages and disadvantages for a better understanding
of goodness of antonymy as a lexico-semantic construal. By combining
methods, we hope to contribute to the knowledge about the nature of
antonymy as a relation of binary contrast. A mirror study has been
performed for English and is reported on in Paradis et al. (submitted).

Antonyms are at the same time minimally and maximally different
from one another. They activate the same conceptual domain, but they
occupy opposite poles/parts of that domain. Due to the fact that they are
conceptually identical in all respects but one, we perceive them as
maximally similar, and, at the same time, due to the fact that they occupy
radically different poles/parts, we perceive them as maximally different
(Cruse 1986, Willners 2001, Murphy 2003). Words that we intuitively
associate with antonymy are adjectivals (Paradis & Willners 2007).

Our approach assumes antonyms, both more strongly canonical and
less canonical, to be conceptual in nature. Conceptual knowledge reflects

what speakers of languages know about words, and such knowledge
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2003, 2005, Paradis et al. submitted). Treating relations as relations between
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concepts, rather than relations between lexical items is consistent with a

number of facts about the behaviour of relations. Firstly, relations display
prototypicality effects, in that there are better and less good relations. In
other words, not only is torr ‘dry’ the most salient and well-established
antonym of vat ‘wet’, but the relation itself may also be perceived as a better
antonym relation than, say, seg-mor ‘tough-tender’. When asked to give
examples of opposites, people most often offer pairs like bra-dalig ‘good-
bad’, svag-stark ‘weak-strong’, svart-vit ‘black-white’ and liten-stor ‘small-
large’, i.e. common lexical items along salient (canonical) dimensions.

Secondly, just like non-linguistic concepts, relations in language are about



construals of similarity, contrast and inclusion. For instance, antonyms may
play a role in metonymisation and metaphorisation. At times, new
metonymic or metaphorical coinages seem to be triggered by relations. One
such example is slow food as the opposite of fast food. Thirdly, lexical pairs
are learnt as pairs or construed as such in the same contexts. Canonicity
plays a role in new uses of one of a pair of a salient relation. For a longer
introduction to this topic, see Paradis et al. (forthcoming).

The central issue of this paper concerns ‘goodness of antonymy’ and
methods to study this. Like Gross & Miller (1990), we assume that there is a
small group of strongly antonymic word pairs (Canonical antonyms) that
behave differently from other less strong (non-canonical) antonyms.
(Direct/indirect and lexical/conceptual are alternative terms for the same
dichotomy.) For instance, it is likely that speakers of Swedish would regard
langsam-snabb ‘slow-fast’ as a good example of canonical antonymy, while
langsam-kvick ‘slow-quick’, langsam-rask ‘slow-rapid’ and snabb-trig
“fast-dull’ are perceived as less good opposites. All these antonymic pairs in
turn will be different from unrelated pairs such as langsam-svart ‘slow-
black’ or synonyms such as langsam-trog ‘slow-dull’.

As for their behaviour in text, Justeson & Katz (1991, 1992) and
Willners (2001) have shown that antonyms co-occur in the same sentence at
higher than chance rates, and that canonical antonyms co-occur more often
than non-canonical antonyms and other semantically possible pairings
(Willners 2001). These data support the dichotomy view of the Princeton
WordNet and Gross & Miller (1990).

The test set used in the present study consists of Swedish word pairs of
four different types: Canonical antonyms, Non-canonical antonyms,
Synonyms and Unrelated word pairs (see Tables 4 and 5). The words in the
Unrelated word pairs are always from the same semantic field but the
semantic relation between them is not clear even though they might share

certain aspects of meaning, e.g. het-plotslig ‘hot-sudden’. Synonyms and



Unrelated word pairs were introduced as control groups. While it is not
possible to distinguish the four types using corpus methodologies, we expect
significant results when judged for ‘goodness of oppositeness’
experimentally and in the number of unique responses when the individual
words are used as stimuli in an elicitation test. All of the word pairs
included in the study co-occur in the same sentence significantly more often
than chance predicts.

An early study of ‘goodness of antonymy’ is to be found in Herrmann
et al. (1979). They assume a scale of canonicity and use a judgement test to
obtain a ranking of the word pairs in the test set. We include a translation of
a subset of his test items in this study in an attempt to verify or disconfirm
his results.

The procedure is as follows. Section 2 discusses some methodological
considerations before the methods used are described in detail in following
sections. Corpus-driven methods are used to produce the test set (Section 4)
that is used in the elicitation experiment (Section 5) and the judgement
experiment (Section 6). A general discussion of the results and an
assessment of the methods are found in Section 7. Finally, the study is
concluded in Section 8. Before going into details about our method and
experiments, we give a short overview of previous work relevant to the

present study.

2 Methodological considerations
In various previous studies, we explored antonymy using corpus-based as

well as corpus-driven approaches® (e.g. Willners 2001, Jones et al. 2007,

! In current empirical research where corpora are used, a distinction is made between
corpus-based and corpus-driven methodologies (Francis 1993, Tognini-Bonelli 2001: 65-
100, Storjohann 2005, Paradis & Willners 2007). The distinction is that the corpus-based
methodology makes use of the corpus to test hypotheses, expound theories or retrieve real
examples, while in corpus-driven methodologies, the corpus serves as the empirical basis
from which researchers extract their data with a minimum of prior assumptions. In the latter
approach, all claims are made on the basis of the corpus evidence with the necessary



Murphy et al. 2009, Paradis et al.). Corpus data are useful for descriptive
studies since they reflect actual language use. They provide a basis for
studying language variation, and they also often provide metadata about
speakers, genres and settings. Another, very important property of corpus
data is that they are verifiable, which is an important requirement for a
scientific approach to linguistics.

Through corpus-driven methods, it is possible to extract word pairs
that share a lexical relation of some sort. However, there is no method
available for identifying types of relation correctly. For instance, it is not
possible to tell the difference between antonyms, synonyms and other
semantically related word pairs (in this case word pairs from the same
dimensions, which co-occur significantly at sentence level, but are neither
antonyms, nor synonyms, e.g. klen ‘weak’-kort ‘short’). The answer(s) to
the types of question we are asking are not to be found solely on the basis of
corpus data. As Monnink (2000: 36) puts it “The corpus study shows which
of the theoretical possibilities actually occur in the corpus, and which do
not.” The questions we are asking call for additional methods.

A combination of corpus data, elicitation data and judgement data is
valuable in order to determine if and how antonym word pairs vary in
canonicity. It also sheds light on different aspects of the issue. Like
Mdonnick (2000), we believe that a methodologically sound descriptive
study of linguistics is cyclic and preferably includes both corpus evidence

and intuitive data (psycho-linguistic experimental data).

3 Data extraction
3.1 Method

proviso that the researcher determines the search items in the first place. Our method is of a
two-step type, in that we mined the whole corpus for both individual occurrences and co-
occurrence frequencies for all adjectives without any restrictions, and from those data we
selected our seven dimensions and all their synonyms.



Antonyms co-occur in sentences significantly more often than chance would
predict and canonical antonyms co-occur more often than contextually
restricted antonyms (Justeson & Katz 1991; Willners 2001). This
knowledge helps us to decide which antonyms to select for experiments
investigating antonym canonicity. Willners & Holtsberg (2001) developed a
computer program called Coco to calculate expected and observed sentential
co-occurrences of words in a given set and their levels of probability. An
advantage of Coco was that it took variation of sentence length into account,
unlike the program used by Justeson & Katz (1991).

Coco produces a table which lists the individual words and the number
of individual occurrences of these words in the corpus in the four left-most
columns. Table 1 lists 12 Swedish word pairs that were judged to be
antonymous by Lundbladh (1988) from Willners (2001): N1 and N2 are the
number of sentences respectively in which Word1 and Word2 occur in the
corpus. Co is the number of times the two words are found in the same
sentence and Expected Co is the number of times they are expected to co-
occur in the same sentence if predicted by chance. Ratio is the ratio between
Observed and Expected co-occurrences and P-value is the probability of
finding the actual number of co-occurrences that was observed or more
under the null hypothesis that the co-occurrences are due to pure chance
only. All of Lundbladh’s antonym pairs co-occurred in the same sentence

significantly more often than predicted by chance.

Table 1. Observed and expected sentential co-occurrences of 12 different
adjective pairs (from Willners 2001: 72).

Wordl Word2 N1 N2 Co ExpectedCo Ratio P-value

bred smal 113 55 2 0.12 17.39 0.0061
djup grund 117 17 1 0.04 27.17  0.036
gammal ung 1050 455 47 884 532 0
hog lag 760 333 47 4.68 10.04 0

kall varm 102 102 12 0.19 62.32 0




kort lang 262 604 21 293 7.7 0
liten stor 1344 2673 111 66.48 1.67 0
ljus mork 84 126 7 0.20 35.82 0
langsam snabb 55 163 4 0.17 2411 0
latt svar 225 365 5 152 329 0.020
latt tung 225 164 7 0.68 10.25 0
tjock tunn 53 85 4 0.08 47.98 0

Willners (2001) reports that 17% of the 357 Swedish adjective pairs that co-
occurred at a significance level of 10 in the SUC? were antonyms. The
study included all adjectives in the corpus. When the same data were (quite
unorthodoxly) sorted according to rising P-value, antonyms clustered at the
top of the list as in Table 2. Most of the antonym word pairs were
classifying adjectives with overlapping semantic range, e.g. fonologisk-
morfologisk ‘phonological-morphological’ and humanistisk-
samhallsvetenskaplig ‘humanistic-of Social Sciences’. Among the 83% of
the word pairs that were not antonyms were many other lexically related

words.

Table 2. The top 10 co-occurring adjective pairs in the SUC, sorted

according to rising P-value.

Swedish antonyms Translation
hoger-vanster ‘right-left’
kvinnlig-manlig ‘female-male’
svart-vit ‘black-white’
hog-1ag ‘high-low’
inre-yttre ‘inner-outer’

svensk-utlandsk
central-regional
fonologisk-morfologisk
horisontell-vertikal

‘Swedish-foreign’
‘central-regional’
‘phonological-morphological’
‘horizontal-vertical’

2 Stockholm-Umed Corpus, a one-million-word corpus compiled

according to the same principles as the Brown Corpus. See

http://www.ling.su.se/staff/sofia/suc/suc.html



muntlig-skriftlig ‘oral-written’

Furthermore, Willners (2001) compared the co-occurrence patterns of what
Princeton calls direct antonyms and indirect antonyms. Both types co-occur
significantly more often than chance predicts. However, there is a
significant difference between the two groups: while the indirect antonyms
co-occur overall 1.45 times more often than would be expected if predicted
by chance, the direct antonyms co-occur 3.12 times more often than
expected.

The hypothesis we are testing in this study is that there are good and
bad antonyms (cf. canonical and non-canonical). Coco provides a data-
driven method of identifying semantically related word pairs. We used Coco
to suggest possible candidates for the test set. However, since we wanted a
balance between Canonical antonyms, Antonyms, Synonyms and Unrelated
word pairs in the test set, human interference was necessary and we picked

out the test items manually from the lists produced by Coco.

3.2 Result

Using the insights from previous work on antonym co-occurrence as our
point of departure, we developed a methodology for selecting data for our
experiments. To start with, we agreed on a set of seven dimensions from the
output of the corpus searches of sententially co-occurring items that we
perceived to be good candidates for a high degree of canonicity and
identified the pairs of antonyms that we thought were the best linguistic
exponents of these dimensions (see Table 3). For cross-linguistic research
we made sure that the word pairs also had well-established correspondences
in English. The selected antonym pairs are all scalar adjectives compatible

with scalar degree modifiers such as very.



Table 3. Seven corresponding canonical antonym pairs in Swedish and

English.

Dimension Swedish antonyms Translation
SPEED langsam-snabb ‘slow-fast’
LUMINOSITY mork-ljus ‘dark-light’
STRENGTH svag-stark ‘weak-strong’
SIZE liten-stor ‘small-large’
WIDTH smal-bred ‘narrow-wide’
MERIT dalig-bra ‘good-bad’
THICKNESS tunn-tjock ‘thick-thin’

Using Coco, we ran the words through the SUC. All of them co-occurred in
significantly high numbers at sentence level and these pairs were set up as
Canonical antonyms. Next, all Synonyms of the 14 adjectives were
collected from a Swedish synonym dictionary.® All the Synonyms of each of
the words in each antonym pair were matched and run through the SUC in
all possible constellations for sentential co-occurrence. This resulted in a
higher than chance co-occurrence for quite a few words for each pair. We
extracted the pairs that were significant at a level of p<0.01 for further
analysis. Using dictionaries and our own intuition, we then categorised the
word pairs according to semantic relations. Finally, we picked two
Antonyms, two Synonyms and one pair of Unrelated adjectives from the list
of significantly co-occurring word pairs for dimension. Table 4 shows the

complete set of pairs retrieved from the SUC: 42 pairs in all.

3 Strémbergs synonymordbok 1995. Alva Stromberg, Angered: Strombergs bokforlag.
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Table 4. The test set retrieved from the SUC. See Appendix A for

translations.

Canonical Antonyms Synonyms Unrelated
antonyms
langsam-snabb langsam-flink langsam-slapig het-plétslig
trakig-het snabb-rask
ljus- mork vit-dunkel ljus-Gppen dyster-préktig
melankolisk- mork-svart
munter
svag-stark latt-muskulds svag-matt flat-seg
senig-kraftig stark-fran
liten-stor obetydlig-kraftig stor- klen-kort
inflytelserik
liten-valdig liten-oansenlig
smal-bred smal-0ppen smal-spinkig liten-tjock
trang-rymlig bred-kraftig
dalig-bra dalig-god dalig-lag fin-tokig
ond-bra* bra-god
tunn-tjock genomskinlig- tunn-spinkig knubbig-tat
svullen
fin-grov tjock-kraftig

We also included eleven word pairs from Herrmann et al.’s (1979) study of
‘goodness of antonymy’ (see Table 5). From his ranking of 77 items, we
picked every sixth word pair, translated them into Swedish and classified
them according to semantic relation: Canonical antonym (C), Antonym (A)
and Unrelated (U). None of the pairs from Herrmann et al. (1979) were
judged to be synonymous. The word pairs as well as the individual words in
Table 4 and Table 5 were used as the test set in the psycholinguistic studies

described below.

Table 5. Test items selected from Herrmann et al. (1979).

* Due to sparse data, this item was added despite the fact that it did not meet the general
criterion of being over the limit of 0.01. We chose ond-bra ‘evil-good’ because we
expected interesting results for the English counterpart in the mirror study. Ond-bra “evil-
good’ is included in the test set, but is not included in the result discussions.



Word 1 Word 2 Translated from  Herrmann’s Semantic
score relation
ful vacker beautiful-ugly 4.90 C
smutsig flackfri immaculate-filthy 4.62 A
trott pigg tired-alert 4.14 C
lugn upprord disturbed-calm 3.95 A
hard bojlig hard-yielding 3.28 A
irriterad glad glad-irritated 3.00 A
sparsmakad spannande sober-exciting 2.67 A
overksam  nervis nervous-idle 2.24 U
fortjusande forvirrad  delightful-confused 1.90 U
framfusig  Hovlig bold-civil 1.57 A
vagad sjuk daring-sick 1.14 A

4 Elicitation experiment
This section describes the method and the results of the elicitation

experiment.

Stimuli and procedure The test set for the elicitation experiment involves
the individual adjectives that were extracted as co-occurring pairs from the
SUC and translations of selected word pairs from Herrmann et al.’s (1979)
list of adjectives perceived by participants as better and less good examples
of antonyms (see Table 4 and Table 5). Some of the individual adjectives
occur in more than one pair, i.e. they might occur once, twice or three times.
For instance, langsam ‘slow’ occurs three times and snabb ‘fast’occurs
twice. All second and third occurrences were removed from the elicitation
test set, which means that langsam ‘slow’ and snabb ‘fast” occur once in the
test set used in the elicitation experiment. Once this was done, the adjectives
were automatically randomised and printed in the randomised order. All in
all, the test contains 85 stimulus words. All participants obtained the
adjectives in the same order. The participants were asked to write down the
best opposites they could think of for each of the 85 stimuli words in the test

set. For instance:

11
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Motsatsen till LITEN &r
“The opposite of LITTLE is’

Motsatsen till PRAKTIG &r
“The opposite of SPLENDID is’

The experiment was performed using paper and pencil and the participants
were instructed to do the test sequentially, that is, to start from word one and
work forwards and to not go back to check or change anything. There was
no time limit, but the participants were asked to write the first opposite word
that came to mind. Each participant also filled in a cover page with
information about name, sex, age, occupation, native language and parents’
native language. All the responses were then coded into a database using the

stimulus words as anchor words.

Participants Twenty-five female and 25 male native speakers of Swedish
participated in the elicitation test. They were between 20 and 70 years of
age and represented a wide range of occupations as well as levels of
education. All of them had Swedish as their first language, as did their

parents. The data were collected in and around Lund, Sweden.

Predictions Our predictions are as follows:

e The test items that we deem to have Canonical antonyms will elicit
only one another.

e The test items that we do not deem to be canonical will elicit varying
numbers of antonyms - the better the antonym pairing, the fewer the

number of elicited antonyms.



e The elicitation experiment will produce a curve from high
participant agreement (few suggested antonyms) to low participant

agreement (many suggested antonyms).

4.1 Results

We will start by reporting the general results in Section 5.1.1 and then go on
to discuss the results concerning bidirectionality in Section 5.1.2. We
performed a cluster analysis, the results of which are presented in Section
5.1.3.

4.1.1 General results

The main outcome of the elicitation experiment is that there is a continuum
of lexical association of antonym pairs. In line with our predictions, there
was a humber of test words for which all the participants suggested the same
antonym: bra ‘good’ (dalig ‘bad’), liten ‘small’ (stor ‘large’), ljus ‘light’
(mork “dark’), 1&g ‘low’ (hég ‘high’), mork ‘dark’ (ljus ‘light’), sjuk “ill’
(frisk “healthy’), smutsig “dirty’ (ren ‘clean’), stor ‘large’ (liten ‘small’), and
vacker ‘beautiful’ (ful ‘ugly’). All the elicited antonyms across the test items
are listed in Appendix A. Appendix A also shows that there is a gradual
increase of responses from the top of the list to the bottom of the list. The
very last item is sparsmakad ‘fastidious’, for which 33 different antonyms
were suggested by the participants (including a non-answer). The shape of
the list of elicited antonyms across the test items in Appendix A strongly
suggests a scale of canonicity from very good matches to test items with no
clear partners.

While Appendix A gives all the elicited antonyms across the test
items, it does not provide information about the scores for the various
individual elicited responses. The three-dimensional diagram in Figure 1 is a
visual representation of how some stimulus words elicited the same word

from all participants. Those are the maximally high bars found to the very
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left of the diagram (e.g. bra ‘good’, liten ‘small’, ljus ‘light’, etc). Then four
words follow for which 49 of the participants suggested the same antonym
while another opposite was suggested in the 50th case. These four stimulus
words were dalig ‘bad’, svag ‘weak’, stark ‘strong’, and ond ‘evil’. Forty-
nine of the participants suggested bra ‘good’ as an antonym of dalig ‘bad’,
stark ‘strong’ for svag ‘weak’, svag ‘weak’ for stark ‘strong’ and god
‘good’ for ond ‘evil’. The ‘odd’ suggestions were frisk ‘healthy’ for dalig
‘bad’, klar “clear’ for svag ‘weak’, klen “feeble’ for stark ‘strong’ and snall
‘kind” for ond “evil’. Since there are two response words for each of the four
stimuli in these cases, there are two bars, one 49 units high at the back
representing the most commonly suggested antonym and one small bar, only
one unit high, in front of the big one, representing the single suggestions
frisk ‘healthy’, klar ‘clear’, klen “feeble’ and snall ‘kind’. The further we
move towards the right in Figure 1, the more diverse the responses. In fact,
the single suggestions spread out like a rug covering the bottom of the
diagram as we move towards the right. However, there is usually a preferred

response word which most of the participants suggested.




Figure 1. The distribution of Swedish antonyms in the elicitation T

experiment. The Y-axis gives the test items, with every tenth test item
written in full. The X-axis gives the number of suggested antonyms across

the participants given on the Z-axis.

There are some stimuli for which two response words were equally popular
choices or which at least were both suggested by a considerable number of
participants. For example, for latt ‘light/easy’, 29 participants suggested
tung ‘heavy’ and 20 svar ‘difficult’; het ‘hot’ elicited the responses kall
‘cold’ (24) and sval “chilly’ (20); and for god ‘good’, participants suggested
ond ‘evil’ (20) and &cklig ‘disgusting’ (19). A common feature of these
stimulus words is that they are associated with different strongly competing
meaning dimensions or salient readings. Some other examples are framfusig
‘bold’: tillbakadragen ‘unobtrusive’ (20) and blyg ‘shy’ (16); trang
‘narrow’: rymlig ‘spacious’ (17) and vid ‘wide’ (15); flackfri “‘spotless’:
flackig ‘spotted’ (17) and smutsig “dirty’ (15); grov ‘coarse’: fin ‘fine’ (17)
and tunn ‘thin’ (14).

Like Appendix A, Figure 1 indicates that there is a scale of canonicity
with a group of highly canonical antonyms to the left and a gradual decrease
of canonicity as we move towards the right in the diagram. The stimulus
words on the left-hand side of Figure 1 cannot be said to have any good

antonyms at all.

4.1.2 Bidirectionality

In addition to the distribution of the responses for all the test items across all
the participants, we also investigated to what extent the test items elicit one
another in both directions. For instance, 50 participants gave dalig ‘bad’ as
an antonym of bra ‘good’ and ful ‘ugly’ for vacker ‘beautiful’, but the
pattern was not the same in the other direction. This is part of the

information in Appendix A and Figure 1, but it is not obvious from the way

15
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the information is presented. For the test items that speakers of Swedish
intuitively deem to be good pairs of antonyms, this strong agreement held
true in both directions, although not at the level of a one-to-one match, but
one-to-two or one-to-three. While 50 participants responded with dalig
‘bad’ as the best opposite of bra ‘good’, two antonyms were suggested for
dalig ‘bad’: bra ‘good’ by 49 participants and frisk ‘healthy’ by one
participant. This points to the possibility that there is a stronger relationship
between bra ‘good’ and dalig ‘bad’ than between frisk ‘healthy’ and dalig
‘bad’. In other words, Figure 1 shows that the more canonical pairs elicit
only one or two antonyms, while there is a steady increase in numbers of

‘best” antonyms the further we move to the right-hand side of the figure.

4.1.3 Cluster analysis
In order to shed light on the strength of the lexicalised oppositeness, a
cluster analysis of strength of antonymic affinity between the lexical items
that co-occurred in both directions was performed. It is important to note
that only items that were also test items were eligible as candidates for
participation in bidirectional relations. This means that some of the pairings
suggested by the participants were not included in the cluster analysis. For
instance, tung ‘heavy’ was considered the best antonym of latt ‘light’ by 29
of the participants (as compared to 20 for svar ‘difficult’), but since neither
tung nor svar were included among the test items, the pairings were not
measured in the cluster analysis. The results of the cluster analysis are,
however, comparable to the results of sentential co-occurrence of antonyms
in the corpus data and the results of the judgement experiment, since the
same word pairs are included.

To this end, a hierarchical agglomerative cluster analysis using Ward
amalgamation strategy (Oakes 1998:119) was performed on the subset of
the data that were bidirectional. Agglomerative cluster analysis is a bottom-

up method that takes each entity (i.e. antonym paring) as a single cluster to
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start with and then builds larger and larger clusters by grouping together

entities on the basis of similarity. It merges the closest clusters in an

iterative fashion by satisfying a number of similarity criteria until the whole

dataset forms one cluster. The advantage of cluster analysis is that it

highlights associations between features as well as the hierarchical relations
between these associations (Glynn et al. 2007, Gries & Divjak 2009).

Cluster analysis is not a confirmatory analysis but a useful tool for

exploratory purposes.

[ )

Cluster 1 Cluster 2
langsam-snabb, upprord-lugn
tjock-smal véldig-liten
ljus-mork, tunn-tjock,
svag-stark, fin-ful
bra-dalig, nervos-lugn
liten-stor, bred-smal,
vit-svart vacker-ful
ond-god
trott-piggc

rymlig-trang

Cluster 3
plétslig-langsam
grov-tunn
flink-langsam
trang-bred
klen-kraftig
senig-muskulés
genomskinlig-tét
inflytelserik-obetydlig
dunkel-ljus
dyster-glad
knubbig-smal
slépig-snabb
rask-langsam
spinkig-tjock
irriterad-lugn

Cluster 4
genomskinlig-tjock
obetydlig-stor
fin-dalig
trang-Gppen
vit-mork
senig-svag
svullen-spinkig
seg-svag
senig-stark

tat-tunn
valdig-oansenlig
bojlig-hard
matt-stark
inflytelserik-oansenlig
svullen-tunn
muskulds-svag
valdig-obetydlig
knubbig-tunn
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god-dalig
senig-kraftig
melankolisk-munter
slapig-rask
rymlig-liten
irriterad-glad
spinkig-kraftig
knubbig-spinkig

Figure 2. Dendrogram of the bidirectional data

Figure 2 shows the dendrogram produced on the basis of the cluster
analysis. The number of clusters was set to four to match the four conditions
on the basis of which we retrieved our data from the sententially co-
occurring pairs in the first place (Canonical antonyms, Antonyms,
clusters. There are two branches. The left-most branch hosts Cluster 1 and
Cluster 2 and the right-most branch Cluster 3 and Cluster 4. The closeness
of the fork to the clusters indicates a closer relationship. The tree structure
reveals that there is a closer relation between Cluster 3 and Cluster 4 than
between Cluster 1 and Cluster 2.

Figure 2 gives the actual pairings in the boxes at the end of the
branches. There are fewer pairs at the end of the left-most branches than at
the end of the branches on the right-hand side. Five of the word pairs in
Cluster 1 were included in the test set as canonical antonyms: langsam-
snabb ‘slow-quick’, ljus-mork ‘light-dark’, svag-stark ‘weak-strong’, bra-
dalig ‘good-bad’ and liten-stor ‘small-large’ (subscripted with ¢ in Figure
2). The other two word pairs in Cluster 1 were vit-svart ‘white-black’ from
the LUMINOSITY dimension and tjock-smal ‘fat-thin’ from THICKNESS. The
rest of the word pairs in Cluster 1 were not included as pairs in the
experiment.

In Cluster 2, there are four word pairs featured in the test set as

canonical: tunn-tjock ‘thin-thick’, bred-smal ‘wide-narrow’, vacker-ful

]

Comment [CW4]: When we
refer to the experimental
categories, we use initial cap,
otherwise lower case.




‘beautiful-ugly’ and trott-pigg ‘tired-alert’. The rest of the word pairs in
Cluster 2 are intuitively good parings. They were, however, not among the
parings that we deemed canonical in the design of the test set, e.g. upprérd-
lugn ‘upset-calm’, valdig-liten ‘enormous-small’, fin-ful ‘pretty-ugly’,
nervos-lugn  ‘nervous-calm’, ond-god ‘evil-good’ and rymlig-trang
‘spacious-narrow’.

It is not obvious what the systematic differences are between the
degrees of oppositeness in Clusters 3 and 4. As the dendrogram above
shows, they are in fact associated. However, they do not correspond to the
Synonyms and Unrelated word pairs in the test set, since the cluster analysis
is based on the results of the elicitation experiment where the participants

were asked to provide the best antonym.

5 Judgement experiment

This section describes the methodology of the judgement experiment in
which the participants were asked to evaluate word pairings in terms of how
good they thought each pair was as a pair of antonyms. The experiment was

carried out online. The design of the screen is shown in Figure 3.
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How good is strong-weak as a
pair of opposites?

Q) ©

very bad excellent

Figure 3. An example of a judgement task in the online experiment
(translated into English).

As Figure 3 shows, the participants were presented with questions of the
form: Hur bra motsatser ar X-Y? ‘How good is X-Y as a pair of opposites?’
and Hur bra motsatser ar Y-X? ‘How good is Y-X as a pair of opposites?’
The question was formulated using bra ‘good’ (not dalig ‘bad’) in order for
the participants to understand the question as an impartial how-question,
since Hur daliga motsater ar fet-smal? ‘How bad is fat-lean as a pair of
opposites?” presupposes ‘badness’. The end-points of the scale were
designated with both icons and text. On the left-hand side there is a sad face
(very bad antonyms), while there is a happy face on the right-hand side
(excellent antonyms). The task of the participants was to tick a box on a
scale consisting of eleven boxes. We were also interested in whether the

ordering of the pairs had any effect. Our predictions were as follows.



e The nine test pairings that we deem to be canonical will receive 11
on the scale of ‘goodness’ of pairing of opposites.

e The order of presentation of the Canonical antonyms as well as the
Antonyms will give rise to significantly different results. Word1-
Word2 will be considered better pairings than Word2-Word1.

e There will be significant differences between the judgements about

Canonical antonyms, Antonyms, Synonyms and Unrelated pairings.

Stimuli The same test set as in the elicitation experiment was used (see
Table 4 and 5), but while the pairing of the antonyms was not an issue in the
first experiment, it was essential to the judgement test. The stimuli were
presented as pairs and the test items were automatically randomised for each
participant. Half of the participants were given the test items in the order
Word1-Word2, while the other half were presented with the words in

reverse order, i.e. Word2-Word1.

Procedure The judgement experiment was performed online using E-prime
as experimental software. E-prime is a commercially available Windows-
based presentation program with a graphical interface, a scripting language
similar to Visual Basic and response collection. E-prime conveniently
logged the ratings as well as the response times in separate files for each of
the participants. The participants were presented with a new screen for each
word pair (see Figure 3). The task of the participants was to tick a box on a
scale consisting of eleven boxes. The screen immediately disappeared upon
clicking which prevented the participants from going back and changing
their responses. Between each judgement task there was a blank screen with
an asterisk, and when the participants were ready for the next task they
signalled that with a mouse-click. Before the actual test started, the

participants were asked to give some personal data (name, age, sex,
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occupation, native language and parents’ native language). There then
followed some instructions such as how to do the mouse-clicks and
information about the fact that the test was self-paced. Each participant had
two test trials before the actual judgement test of the 53 test items. The
purpose of the study was revealed to the participants in the instructions.

As has already been mentioned, the judgement experiment was
divided into two parts: 25 participants were given the test set as Non-
Reverse (Word1-Word2, e.g. langsam-snabb ‘slow-fast’) and 25 participants
were given the test set in the reverse order: Reverse (Word2-Wordl, e.g.
snabb-langsam ‘fast-slow’). This was done to measure whether the order of

the sequence influenced the results in any way.

Participants Fifty native speakers of Swedish participated in the judgement
test. None of them had previously participated in the elicitation test.
Twenty-nine of the participants were women and 21 were men between 20

and 62 years of age. All of them had Swedish as their first language.

5.1 Results

This section reports on the results of the judgement experiment. We start
reporting on the results concerning sequencing in Section 6.1.1 since they
affect the treatment of the data reported in the section on strength of

canonicity (Section 6.1.2).

5.1.1 Sequencing

As has already been pointed out, the test was performed in such a way that
half of the participants were presented with the test items in the order:
Word1-Word2, and the other half in reverse order, Word2-Wordl. We
assumed that the order would have an impact on the results, at least for the
canonical antonyms. A subject analysis and an item analysis were

performed. The factors involved were directionality, category (Canonical



antonyms, Antonyms, Synonyms and Unrelated) and the interaction
between directionality and category.

In the subject analysis, each participant was the basic element for
analysis. All judgements for the individual participants were averaged
within each of the four conditions, yielding four numbers per participant.
Then a repeated measures ANOVA analysis of variance (Woods et al 1986:
194-223) was performed on both data sets. In the item analysis, each item
(i.e. word pair) was the basic element for analysis. The judgements given by
each participant on each condition were averaged, resulting in four numbers
for each item, and a Univariate General Linear Model analysis was
performed. Finally, Bonferroni’s post hoc test (Field 2005: 339) was used to
compare the differences between the categories. The same procedure was
used for the response times.

The statistical analysis shows that the order of sequence does not have
any effect on the results: F1[1,48]=1.056, p=0.309, F2[1,98]=0.206
p=0.651. The interaction between the sequence and category does not have
an effect either: F1[3,144]=0.811, p>0.05, F2[3,98]=0.069, p=0.976.
Category, on the other hand, does have an effect: F1[3,144]=1777.991,
p<0.001, F2[3,98]=138.987, p < 0.001. Figure 4 shows that the two test
batches (marked with REV=0 and REV=1) follow the same pattern. Since
the order of the sequence did not have an impact on the results, the data for
the two directions will be treated as one batch and will not be separated in

the analyses that follow.
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Figure 4. Sequential ordering: there is no significant difference between the
mean answers of the two test batches.

5.1.2. Strength of canonicity

The mean response for each word pair in the test set is presented in Table 6.
The mean responses for the Canonical antonyms vary between 10.40 and
10.92. None of the word pairs have a response mean of 11, which we
expected for the Canonical antonyms. They do, however, top the list. The
means for the Antonyms vary greatly, from 10.32 for fin-grov ‘fine-
course’to 1.68 for genomskinlig-svullen ‘transparent-swollen’. Below 2.52,
a mix of unrelated and synonymous word pairs are found and the word pair
that was judged to be the ‘worst’ antonym pair was tunn-spinkig ‘thin-
skinny’ (1.24).

Table 6. Mean responses for each of the word pairs in the test set, both

directions included.



Word pair Mean Semantic
response category
ljus-mork 10.92 [®
langsam-snabb 10.88 c
liten-stor 10.84 C
svag-stark 10.8 C
trott-pigg 10.76 C
dalig-bra 10.68 c
ful-vacker 10.64 C
smal-bred 10.6 C
tunn-tjock 10.4 C
fin-grov 10.32 A
trang-rymlig 10.2 A
dalig-god 9.84 A
smutsig-flackfri 9.36 A
lugn-upprérd 9.28 A
melankolisk-munter 9.04 A
liten-véldig 8.52 A
framfusig-hovlig 8.4 A
hard-bojlig 7.84 A
langsam-flink 7.8 A
ond-bra 6.84 A
irriterad-glad 6.56 A
senig-kraftig 5.88 A
obetydlig-kraftig 5.44 A
vit-dunkel 5.4 A
latt-muskul6s 4.44 A
liten-tjock 4.08 U
trakig-het 3.68 A
smal-6ppen 3.2 A
sparsmakad- 2.76 A
spannande
bra-god 2.52 S
dyster-praktig 2 U
overksam-nervos 1.92 U
fin-tokig 1.88 U
fortjusande- 1.84 U

forvirrad
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langsam-slapig 1.8 S
svag-matt 1.76 S
stark-frén 1.76 S
stor-inflytelserik 1.68 S
knubbig-tat 1.68 U
genomskinlig- 1.68 A
svullen

snabb-rask 1.6 S
bred-kraftig 1.6 S
flat-seg 1.56 U
dalig-lag 1.56 S
ljus-Oppen 1.48 S
klen-kort 1.48 U
liten-oansenlig 1.44 S
het-plotslig 1.44 U
mork-svart 14 S
tjock-kraftig 1.4 S
vagad-sjuk 1.32 A
smal-spinkig 1.28 S
tunn-spinkig 1.24 S

The overall mean responses for the four categories are presented in Table 7.
The Canonical antonyms have a mean response of 10.72, close to the
maximum, 11. The standard deviation is also small for this category, 0.6,
which reflects high consensus among the participants. The Antonyms have a
significantly lower mean of 6.82, but with a large standard deviation, 3.37.
This indicates a lower degree of consensus among the participants. The
response for the Synonyms is 1.61, with a standard deviation of 1.33, and
for the Unrelated it is 1.92, with a standard deviation of 1.55. There is no

significant difference between the last two categories.

Table 7. Mean responses for Canonical antonyms, Antonyms, Synonyms

and Unrelated word pairs



Category Mean Std. deviation

Canonical antonyms 10.724 0.6084
Antonyms 6.824 3.3728
Synonyms 1.609 1.3279
Unrelated 1.920 1.5502

12

10 A

Canonical Antonyms  Synonyms Unrelated
antonyms

Figure 5. Mean responses for Canonical antonyms, Antonyms, Synonyms
and Unrelated word pairs.

The results in Table 7 are also illustrated in Figure 5. We performed a
repeated measures ANOVA and the differences between the Canonical
antonyms and Antonyms as well as between Antonyms and the two other
categories (Synonyms and Unrelated) were significant both in the subject
analysis (F1[3,147]=1784.874, p<0.001) and in the item analysis
(F2[3,49]=70.361, p<0.001).

Post hoc comparisons using Tukey’s HSD procedure (Fields 2005:
340) suggested that the four conditions form three subgroups: (1) Canonical

antonyms, (2) Antonyms and (3) Synonyms and Unrelated.
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6 Discussion

The main goal of this paper was to investigate and report on three different
methods of studying antonym canonicity and to increase our knowledge
about Swedish antonyms. We used a corpus-driven method to suggest
possible candidates, categorise the semantic relations between the suggested
word pairs and pick six items from each semantic dimension manually. We
then used two different psycholinguistic techniques to investigate the
strength of oppositeness between the word pairs in the test set. Summaries
of the results of the three parts of the study will be given in Sections 7.1, 7.2
and 7.3. Then a discussion of the advantages and disadvantages of using
various types of research technique for the same topic will follow in section
7.4.

6.1 Data extraction

Under the assumption that semantically related words co-occur significantly
more often than chance predicts, we used a corpus-driven method to suggest
possible candidates for the test set. We collected Synonyms of the
Canonical antonyms from seven predefined semantic dimensions (SPEED,
LUMINOSITY, STRENGTH, SIZE, WIDTH, MERIT and THICKNESS) and the figures
for Expected and Observed sentential co-occurrence as well as P-value was
calculated for all possible permutations of word pairs within each
dimension. The word pairs that co-occurred significantly at a p-level of 0.05
qualified as candidates for the test set. From these pairs we selected one
antonymous pair, two pairs of Synonyms and two pairs of Unrelated words
for each dimension. Together with the Canonical antonyms of each
dimension as well as 11 word pairs that were previously studied for
antonym canonicity by Herrmann et al. (1979), they made up the test set

used in the psycholinguistic experiments (see Tables 4 and 5).



Due to a shortage of publicly/generally available large corpora for
Swedish, the present corpus study is performed on a fairly small corpus, the
SUC, which comprises one million words. It would be a significant
improvement to do all the calculations for the word pairs on a larger corpus,
as we have done for English data in Paradis et al. (submitted), where we

used the 100-million-word corpus BNC.

6.2 Elicitation experiment

Fifty participants, evenly distributed over gender, were asked to provide the
best opposite they could think of for 85 stimulus words. In accordance with
what we predicted, the participants’ responses consisted of a varying
number of unique response words for the different test items as shown in
Figure 1. There were nine stimulus words for which all participants gave the
same answer, eight for which all 50 participants but one gave the same
answer and then the number of participants giving the same answer
decreases as the number of unique answers increases. The results generally
confirm our predictions: (1) the test items which were suggested by the co-
occurrence data and which we deemed to have canonical status elicited one
another strongly; (2) the test items that we did not deem to be canonical
elicited varying numbers of antonyms - the better the antonym pairing, the
fewer the number of elicited antonyms; and (3) the elicitation experiment
produced a curve from high participant agreement (few suggested
antonyms) to low participant agreement (many suggested antonyms).

The predictions imply that both words in a canonically antonymous
pair would elicit only each other, but this was not the case. Only for the
semantic dimensions LUMINOSITY (mork-ljus ‘dark-light’) and size (stor-
liten ‘large-small’) did the participants’ responses agree 100% in both
directions. This might be interpreted as canonicity somehow being linked to
directionality, or it may be the case that direction is a result of polysemy

rather than inherent to canonical antonyms.

29



30

Figure 6 illustrates elicitations from the field of MERIT in which we
find one word pair with strong bidirectional evidence and three word pairs
with strong unidirectional evidence. Bra-dalig ‘good-bad’ is one of the word
pairs in the study with 100% agreement in both directions, i.e. all 50
participants offered dalig ‘bad’ to the stimulus bra ‘good’ and vice versa.
The three word pairs with strong unidirectional evidence are fin-ful “pretty-
ugly’, ful-vacker ‘ugly-beautiful’ and ond-god “evil-good’.> DAlig ‘bad’ was
also suggested as the best opposite of god ‘good’ by six participants and fin
‘pretty” or perhaps ‘fine’ in this context, by one participant, as the fields of
BEAUTY and GOODNESS can become entangled in the field of MERIT. It is
always possible to construe opposition with the help of context, even for
words that do not seem to be in semantic opposition at all, and some word
pairs are good antonyms in certain contexts, but not in all, e.g. fin ‘pretty’
and dalig ‘bad’ are very good antonyms in the context of fruit and
vegetables, whereas dalig ‘bad’ and god ‘good’ are often used about books.
It is not possible to develop this further since we did not control for context
in this study.

® To keep the figure simple, we only included words from the test set that were also found
among the responses. That is the reason why the numbers by the arrows in Figure 6 do not
always add up to 50.



Figure 6. Relations between bra ‘good’, dalig ‘bad’, fin “pretty’, ful ‘ugly’,
vacker ‘beautiful’, god ‘good’ and ond “evil’, based on the elicitation
experiment. The number of responses is marked by each arrow.

In the cluster analysis, four clusters were predefined: all Canonical
antonyms from the test set appear in Clusters 1 and 2, which are also closely
related (see the dendrogram in Figure 2). We also find some other canonical
word pairs that were not part of the test set in these clusters, such as vit-
svart ‘white-black’ and ond-god ‘evil-good’, since we included all data for
which we had bidirectional results in the cluster analysis, not just the word
pairs in the test set. Clusters 3 and 4 were less closely related than the two
previous clusters, and the two pairs of clusters were in turn related to each
other. A drawback of the elicitation method is that even though all words in
the test set were included as stimuli, most of the suggested pairs were not
part of the test set. Since we asked the participants for the best opposite, we
do not find test items from the Synonyms and Unrelated in the result.

The experiment was self-paced and the test items were presented out
of context. The possible effects of this is that the participants may have had

time to construct their own scenarios for each word and may not have
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always written down the first opposite that came to mind. The lack of
control for context is also an issue for the polysemous items in the test set
such as latt ‘light/easy’ which is a member of two meaning dimensions and
consequently forms two pairs: latt-tung ‘light-heavy’ and latt-svar ‘easy-
difficult’. This also applies to god ‘good/tasty’, which forms the pairs god-
ond ‘good-evil” and god-acklig ‘tasty-disgusting. There was a more or less
equal number of responses connected to each meaning. This experiment was
not designed to determine whether the participants made conscious choices,
or whether half of them had shorter access time to one meaning or the other,

which would have helped in the analysis of the polysemous items.

6.3 Judgement experiment

The judgement experiment was performed online and involved 50
participants who were asked to judge how good they thought each of the
pairs in the test set were as a pair of antonyms. They made their judgements
on an 11-unit scale and since we expected the ordering of the pairs to have
an impact, half of the participants were given the stimulus word pairs in one
order and the other in reversed order, i.e. Word1-Word2 and Word2-Word1.

Our expectations concerning order of sequence were built on
markedness theory (e.g. Lehrer 1985 and Haspelmath 2006), in which
results show that one member of an antonym pair is more natural than the
other, i.e. the unmarked one. Unexpectedly, the order of the words did not
have a significant impact on the result. Even though this result has
interesting implications for markedness theory, that track is beyond the
scope of this study and we put all the data together in one batch,
disregarding direction of presentation.

The general result for the judgement study, using all the data in the
same batch, was that the responses to the four predefined categories formed
three significantly different groups: Canonical antonyms (M=10.72),
Antonyms (M=6.82), and Synonyms (M=1.61) and Unrelated (M=1.92),



which formed one group. We predicted significant differences in the
judgements of all four groups, and this was confirmed by Canonical
antonyms and Antonyms which are significantly different both from each
other and from the Synonyms and Unrelated. Our prediction concerning the
difference between Synonyms and Unrelated word pairs was disconfirmed:
they were not judged to be significantly different with respect to degree of
oppositeness.

The results support the general hypothesis of this paper in that there is
a group of Canonical antonyms significantly different from non-canonical
antonyms.

Herrmann et al. (1979) performed a judgement test using pen and
paper and found that the word pairs in the test set were ranked on a scale of
‘goodness of antonymy’. The result for the 11 word pairs translated from
Herrmann et al.’s (1979) study included in our study is consistent with his
ranking (see Table 5). As in his study, ful-vacker ‘ugly-beautiful” top the list
as the best opposite word pair. Smutsig-flackfri “filthy-immaculate’ and
trott-pigg “tired-alert’ have traded places in the ranking. The main diverging
result is framfusig-hovlig ‘bold-civil’ which has a ranking of 1.74 in
Hermann’s 5-unit scale but 8.4 in our 11-unit scale. Our intuitions agree
with the participants’ judgements that the Swedish pair framfusig-hovlig
‘bold-civil’ actually are good opposites. The reason for this discrepancy
may be that the translation into Swedish does not match the English original
in terms of the semantic dimension of the antonymy relation.

While our data seem to converge with Herrmann et al.’s (1979) results
(see Table 5), they used it to support a non-dichotomous view of canonicity.
In contrast, our results, using similar methods, support a dichotomous view,
since we do find a significant difference between Canonical antonyms and

Antonyms.
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Table 8. Test items selected from Herrmann et al. (1979).

Word 1 Word 2 Translated Herrmann’s Score in Semantic

from score present  relation
study

ful vacker beautiful- 4.90 10.64 C
ugly

smutsig flackfri immaculate- 4.62 9.36 A
filthy

trott pigg tired-alert 4.14 10.76 C

lugn upprord disturbed- 3.95 9.28 A
calm

hard bojlig hard- 3.28 7.84 A
yielding

irriterad glad glad-irritated 3.00 6.56 A

sparsmakad spannande sober- 2.67 2.76 A
exciting

overksam  nervos nervous-idle 2.24 1.92 U

fortjusande forvirrad  delightful- 1.90 1.84 U
confused

framfusig  hovlig bold-civil 1.57 8.4 A

vagad sjuk daring-sick 1.14 1.32 A

6.4 Dichotomy vs. continuum

Both psycholinguistic experiments point in the same direction. In the
elicitation experiment, the Canonical antonyms elicit one another to a larger
extent than the non-canonical antonyms and are all found in Clusters 1 and
2. The cluster analysis is not confirmatory, but the result is in favour of the
dichotomy approach to ‘goodness of antonymy’. In the judgement
experiment, they were judged significantly different from the Antonyms as a
group. This confirms that there seems to exist a small group of opposite
word pairs that are ‘better’ antonyms than others.

Focusing on the results of the non-canonical antonyms, we find clear
indications of a continuum, namely: the varying number of unique responses
in the elicitation which is reflected both in the “staircase’ form of Appendix
B and in the slope of the bars at the back and the gradually growing “carpet’

in Figure 1; and the large dispersion of means for the non-canonical



antonyms in the judgement test, varying between 1.68 and 10.32, also
reflected in the large standard deviation (3.37). Our results for non-
canonical antonyms also validate Herrmann et al.’s (1979) study.

To conclude, there seems to be both a dichotomy and a continuum
involved in the categorisation of ‘goodness of antonymy’. The non-
canonical antonyms vary greatly in the degree of oppositeness they exhibit,
while there is a small group of extremely good antonyms that are not

dispersed on a continuum of oppositeness.

6.4. Methodological remarks

Three different methods have been used in the studies reported in this paper.
The research process can be described as following cycles involving the
researcher’s intuitions, knowledge from the literature, corpus-based
research and intuitive data (Monnink 2000), as discussed in Section 3. To
this, we can add encyclopaedic knowledge, since dictionaries and
encyclopaedias were important sources when we constructed the test set,
although this can also be viewed as a special case of knowledge from the
literature.

The choice of the test set starts out with a corpus study of the co-
occurrence patterns of all possible combinations of adjective pairs in the
SUC. In combination with our intuition, we picked out seven well-
established semantic dimensions designated at the end poles by adjective
pairs that co-occurred significantly more often than chance predicts. We
used encyclopaedic knowledge to pick out the Synonyms of each of the
words from the previous step. Corpus-driven methods were used to suggest
possible word pairs for the test set, and these were categorised manually by
the researchers who then picked two non-canonical antonyms, two
Synonyms and one Unrelated word pair for each dimension. The test set was
randomised and used as a stimulus in the elicitation experiment, in which

we collected intuitive metalexical data from the participants. The data were
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analysed using statistical methods and the results were interpreted in

relation to the literature and to the researchers’ intuitions.

The cycle takes yet another turn in the judgement experiment, for

which the test set was randomised for each participant, who judged the

stimulus word pairs on ‘goodness of oppositeness’ according to their

intuitions. The researchers’ intuitions, grounded in the literature, were used

in the analysis of the statistical results of the judgement experiment as well

as in bringing the different studies together.

Table 9. Research cycles of the reported studies in relation to Mdnnink

(2000).

Cycles

Researchers’ intuitions &
Knowledge from the literature
Corpus-driven methods

Researchers’ intuitions &
Encyclopaedic knowledge

Encyclopaedic knowledge

Corpus-driven methods

Researchers’ intuitions &
Encyclopaedic knowledge &
Knowledge from the literature
Researchers’ intuitions &
Encyclopaedic knowledge &
Knowledge from the literature
Intuitive data from participants
Researchers’ intuitions &
Knowledge from the literature

The research idea itself

Running Coco on all permutations
of adjectives in the SUC shows that
the canonical antonyms co-occur
more often than non-canonical
antonyms and other semantically
related word pairs.

Selection of dimensions and
canonical antonyms from the results
of the previous step

Collecting all synonyms of each of
the words among the canonical
antonyms

Coco suggests other significantly
co-occurring  word  pairs  as
candidates for the test set.

Manual categorisation of semantic
categories

Selecting six word pairs from each
semantic dimension

Elicitation experiment
Analysis and interpretation of the
results




Intuitive data from participants Judgement experiment

Researchers’ intuitions & Analysis and interpretation of the
Knowledge from the literature results

Researchers’ intuitions & Bringing the results of the different
Knowledge from the literature studies together

The main reason for using cycles in the research process in this way is that it
gives us a diversified picture of the issue. In this study, we have made
several turns which have provided us with a number of perspectives on the

issue of ‘goodness of antonymy”’.

7 Conclusion

The main goal of this paper was to combine three methods for the study of
antonym canonicity and to report the results of experiments using Swedish
data. We used corpus-driven methods to extract possible candidates for the
test set from seven predefined semantic dimensions (SPEED, LUMINOSITY,
STRENGTH, SIZE, WIDTH, MERIT and THICKNESS) and then picked one pair of
Canonical antonyms, two pairs of non-canonical antonyms, two pairs of
Synonyms and one Unrelated word pair from each dimension. We also
included 11 word pairs from Herrmann et al. (1979) translated into Swedish.
The test set was used as individual stimulus words in the elicitation
experiment and as word pairs in the judgement experiment.

The elicitation experiment produced a curve from high participant
agreement, i.e. all participants suggested the same opposite to the stimulus,
to low participant agreement, i.e. many suggested antonyms. The cluster
analysis shows that there is a group of Canonical antonyms in the test set,
while the non-canonical antonyms vary greatly in ‘goodness of antonymy’,
which is reflected in the variation of unique response words. There were
many polysemous items and we did not control for context, which is why it

is not possible to draw any conclusions about directionality, i.e. whether it is
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of importance to ‘goodness of antonymy’ that the two words within a pair
elicit one another as best opposite.

The judgement experiment also points to a group of Canonical
antonyms significantly different from the non-canonical antonyms. Both
were significantly different from the Synonyms and Unrelated word pairs,
while, unexpectedly, the two latter categories were not significantly
different from each other. Also unexpected, we found that the order of
sequence (Word1l-Word2 vs. Word2-Word1) did not have any significant
effect on the results. While the result for the Canonical antonyms is clear,
the means for the non-canonical antonyms are spread out over a majority of
the 11-unit scale used in the experiment. We interpret this as evidence that
the non-canonical antonyms are sensitive to ‘goodness of antonymy’ in a
scalar format.

We use and report on a variety of methods to study ‘goodness of
antonymy’: data-driven suggestions for the test set, manual semantic
categorisation and final choice of test set items, an elicitation experiment
performed with paper and pencil and a judgement experiment performed
online. The study as a whole goes through several cycles of researchers’
intuitions — encyclopaedic knowledge — participants’ intuitions — knowledge
from the literature, which should vouch for scientific soundness. The
variation of method gives a more complex and more complete picture of the
issue.

Both the psycholinguistic experiments show that there is a small group
of exceptionally good antonyms (Canonical antonyms) which are
significantly different from the non-canonical antonyms, which in reality is
an indefinite number. While we see a clear dichotomy between the
canonical and non-canonical antonyms, the non-canonical vary greatly in
degree of ‘goodness of antonymy’ — there is a continuum, as well as a
dichotomy. It has previously been postulated that the canonical antonyms

are of great importance to the organisation of the vocabularies of languages



(e.g. Fellbaum 1998), but it is equally interesting that virtually any two
words can be construed as antonyms with contextual means (Paradis
submitted).

Our next step is to move on to neuro-linguistic methods to see if we
can validate the existence of a group of canonical antonyms as well as a

continuum of non-canonical antonyms using event-related potentials.
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Appendix A

Translations of the Swedish words included in the test set.

Canonical Antonyms
antonyms
langsam- slow-fast langsam-flink slow-swift
snabb
trakig-het dull-hot
ljus-mork light-dark vit-dunkel white-obscure
melankolisk- melancholic-
munter merry
svag-stark weak-strong latt-muskulds light-muscular
senig-kraftig sinewy-sturdy
liten-stor small-large obetydlig-kraftig insignificant-
sturdy
liten-valdig small-enormous
smal-bred narrow-wide smal-6ppen narrow-open
trang-rymlig tight-spacious
dalig-bra bad-good dalig-god bad-fair
ond-bra evil-good
tunn-tjock thin-thick genomskinlig- transparent-
svullen swollen
fin-grov fine-rough
Synonyms Unrelated
langsam- slow-draggy het-plotslig hot-sudden
slapig
snabb-rask fast-rapid
ljus-6ppen light-open dyster-praktig sad-decent
mork-svart dark-black
svag-matt weak-flat flat-seg abashed-tough
stark-frén strong-sharp
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stor- big-influential klen-kort delicate-short
inflytelserik

liten- small-

oansenlig insignificant

smal-spinkig ~ narrow-skinny liten-tjock small-thick
bred-kraftig wide-sturdy

dalig-lag bad-low fin-tokig fine-crazy
bra-god good-fair

tunn-spinkig  thin-skinny knubbig-tat chubby-dense

tjock-kraftig  thick-sturdy

Appendix B
Results from the elicitation experiment. The stimulus words are in
bold and the responses are listed to the right of each stimulus. Non-

answers are marked with “0”.

bra dalig

liten stor

ljus mork

lag hog

mork ljus

sjuk frisk

smutsig ren

stor liten

vacker ful

dalig bra frisk

kort lang langsam
ond god snall

smal tjock bred
stark svag klen
svag stark klar

tunn tjock bred
Oppen stangd sluten
bred smal tunn snév
langsam snabb fort seg
latt tung svar svart
svart vit gul vital
tjock smal mager tunn
vit svart gul moérk



trott pigg utvilad vaken energisk

fin ful grov ofin trasig dalig

ful snygg vacker fin sét regelmassig

glad ledsen sur arg trumpen sorgsen

hard mjuk svag god slapp 16s

klen stark kraftig muskul6s stabil grov rejal

rymlig trang liten orymlig snav trakig kompakt

snabb langsam sl6 sen sakta s6lig senfardig

dunkel ljus klar upplyst tydlig genomskinlig stark ljusaktig

god ond &cklig dalig elak oaptitlig dum illa

pigg trott sl6 somnig langsam lat sjuk seg

bojlig stel obojlig styv rak fast hard utjamnad stum

het kall sval mesig kylig mjuk mild svag ljum

hdvlig ohovlig oartig otrevlig ofdrskdmd laskig klumpig ohyfsad ofin

nervds lugn séker sjalvséker stabil cool rofylld sansad modig

trang rymlig vid bred 16s smal stor 6ppen volumios

valdig liten obetydlig minimal oansenlig pyttig jatteliten pytteliten ovéldig

knubbig smal spinkig tunn slank mager langsmal benig trind ganglig

overksam verksam aktiv driftig flitig foretagsam rastlés rask igang
hyperaktiv

rask langsam sl so6lig trog sen sjuk slapig saktfardig senfardig

spannande trakig ospannande ointressant trist enahanda menl6s obetydlig
likgiltigt langtrakig odramatisk

trakig rolig kul utatriktad trivsam spannande skojig underhallande gladlynt
intressant munter

upproérd lugn samlad oberdrd sansad glad tillfreds cool vénlig balanserad
behé&rskad

flackfri flackig smutsig ren beflackad obeflackad besmutsad besudlad
sjavig dunkel flackad kriminell

framfusig tillbakadragen blyg forsynt avvaktande aterhallsam reserverad
nervgs feg blygsam diskret seg

muskulds spinkig klen tanig svag senig tunn otrdnad smal omuskulds
musklig mager

dyster glad munter uppét rolig sprallig fargglad upprymd lycklig gladlynt
uppsluppen pigg uppspelt

genomskinlig ogenomskinlig tat synlig fargad matt tdckande solid tjock
dunkel mérk opak 0

grov fin tunn klen smal len spéd finlemmad slét gles mjuk tanig finkornig

matt blank pigg glansig klar stark kraftfull spanstig svag vital rapp energisk
livlig

obetydlig betydlig betydelsefull viktig inflytelserik betydande ansenlig
avsevérd synlig anmérkningsvérd framtradande vardefull stor

slapig snabb rask kvick rapp rak foretagsam oslapig uppratt smidig rinnande
stillastaende pigg
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spinkig tjock kraftig knubbig fet rund muskulés grov mullig korpulent
fyllig smal valbyggd

kraftig smal svag tunn klen latt liten spinkig mager mesig kraftlds trind
slank tanig

flink langsam klumpig trog oflink sl6 fumlig lat ofardig klumsig ohandig
savlig tafatt senfardig osaker

irriterad lugn glad nojd oirriterad balanserad samlad talamod snall ober6rd
talig tillfreds vanlig talmodig valvillig beharskad

munter dyster butter sur nedstamd ledsen deppig trumpen uppat arg glad
missmodig melankolisk sorgsen trist munter pessimistisk

tat gles otat genomskinlig ihalig tunn fattig brett dragig halig utspridd luftig
grov spretig 16s lucker 6ppen

inflytelserik obetydlig betydelselds maktlés inflytelselés oansenlig
obetydelsefull opaverkbar oansvarig forsumbar ickeinflytelserik
opaverkad menlds utanfor neutral obetydande mjakig

tokig klok normal sansad frisk lugn smart redig trakig vanlig glad mentalt
frisk forstandig beraknelig vettig balanserad rolig resonlig ratt

fortjusande hemsk motbjudande otrevlig ful avskyvard forskracklig acklig
forfarlig osympatisk odréglig vémjelig fordjavlig skurkaktig
intetsdgande graslig vidrig franstétande ocharmig trist

forvirrad klar samlad koncentrerad sansad redig saker klarsynt medveten
lugn organiserad narvarande sjalvséker fokuserad orienterad ha koll
kontrollerad vettig insiktsfull harmonisk

senig muskulds morkraftig knubbig tjock biffig rultig slapp korpulent tunn
flexibel mjuk svag plofsig rulltig stark osenig grov mullig flaskig

fréan god mild mjuklen sot ofran behaglig smaklés svag ljuv frisk tontig
blygsam luktfri hovlig normal lagmald gammalmodig neutral smakfull

oansenlig  ansenlig iogonfallande  betydande  viktig pralig
uppseendevackande berdmd attraktiv fargstark markbar synlig
dominant anstandig extraordindr mycket betydelsefull praktfull vacker
formidabel trist frappant

plotslig langsam vantad langdragen forutsagbar planerad forberedd
forutbestamd foérvantad besinnad savlig oplétslig successiv utdragen
lugnt konstant varsel ihallande véntat langvarig efterat senare seg

lugn orolig stirrig nervds upprord stressad hispig aktiv stokig sprallig
upphetsad uppjagad stimmig storig stressig intensiv labil fartfylld
temperamentsfull uppspelt energisk rérig olugn upptrissad

melankolisk glad munter gladlynt Ilycklig uppspelt omelankolisk
narvarande uppat gladsint upphetsad framat euforisk nojd lattsam
glattig dramatisk vaken skarpt fornéjsam vigords uppsluppen livfull 0

svullen normal slat osvullen smal tunn jamn platt utmérglad hopdragen
ihopkrympt dampad spénstig avtdrd ihopsjunken klen spinkig slank
tanig insjunken liten flat mager O



vagad feg ovagad forsiktig blyg tillbakadragen stadad saker radd riskfri
konservativ rak oansenlig praktig snall lagom uniform &terhéallsam
trygg sober diskret reserverad pryd

flat rund bucklig djup ojamn bubblig kuperad vagig tjock gropig kurvig
bred bojd betydlig omedgorlig framhallande hég yppig oflat rant
buktig bullig bergig spetig knagglig 0

seg mor pigg mjukoseg fast porods flytande snabb sprod fartfull tunnflytande
lattflytande obojlig hard rask latt skor svag aktiv alert stel brytbar vek
hyperaktiv rolig slapp 16s bojlig

praktig slarvig opraktig 6dmjuk dalig l6sslappt spannande tunn oférskamd
osedlig lattsam vagad ansprakslés vulgar busig okonventionell
opalitlig opretentios bracklig ohederlig vild slafsig slapp bohemisk
angenam los bondig upprorisk frivol oséker O

sparsmakad pralig Overdadig generds Overdriven extravagant vrakig
plattrig svulstig plottrig nojd vidlyftig slosig rik expansiv kravlos
osparsmakad slosaktig vagad glupsk tilltagen fladig vulgér utforlig
stark vrusig mycket pakostad provsmakad explosiv Gvervaldigande
allatare enkel O
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