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This paper highlights the potential usefulness of combining corpus methods and experimental 
methods to gain new theoretical insights into the role of antonymy as an organizing lexico-
semantic principle in human thinking and languages’ vocabularies. We are intrigued by what 
distinguishes so-called canonical antonyms such as good-bad, long-short, thin-thick from 
other types of contrasts such as cold-scorching, pale-dark and speedy-slow. There are 
probably various converging reasons for perceptions of ‘goodness of antonymy’, e.g. 
frequency of co-occurrence, co-occurrence in certain constructions, e.g. whether slow or fast, 
stylistic co-occurrence preferences and pairwise acquisition (e.g. Muehleisen 1997, Willners 
2001, Jones 2002, Murphy 2003). The research reported in this paper forms part of an 
international collaborative project on antonymy in discourse.1 This paper proposes (i) a 
principled method for creating a foundation for cross-linguistic comparisons of adjectival 
antonym pairings, using corpus methods and (ii) subsequently using the corpus data for the 
design of experiments on antonym canonicity. 

Since our investigations concern the nature of antonymy as a semantic relation and the 
patterns of lexicalization in English and Swedish, it is important to make sure that there is a 
reasonably robust basis of comparability between the languages under study.  The assumption 
is that there is a scale of canonicity where some pairings are perceived as strongly antonymic 
while others are less strong, rather than a strict contrast between ‘direct’ and ‘indirect’ 
antonyms as assumed in some of the literature (e.g. Gross & Miller 1990). For instance, it is 
likely that speakers of English would regard slow – fast  as a good example of a pair of 
strongly antonymic adjectives, while slow – quick and slow – rapid may be perceived as less 
good examples of antonyms, but still better than delayed – immediate. One way of making 
comparative investigations of antonyms is to identify dimensional commonalities and use 
them as a starting-point. These commonalities are onomasiological (ontological) in nature 
(Paradis 2005, Koptjevskaja-Tamm (forthcoming)), and frequency of co-occurrence is 
assumed to play a role for our perceptions about ‘goodness of antonymy’. For this purpose, 
we used English and Swedish corpus data as our source for selecting antonyms for our 
experiments of antonym canonicity in English and Swedish. We ran two types of experiments,  
a judgement experiment investigating goodness of pairings and an elicitation experiment 
measuring informant responses to individual words. Both experiment types made use of the 
same test items retrieved from the corpora. This paper reports on the method of selecting test 
items and some of the results from the elicitation experiments. 

Previous studies show that antonyms co-occur in sentences significantly more often 
than chance would predict (Justeson & Katz 1992, Jones 2002) and antonym pairs that we 
assume are perceived as canonical by native speakers co-occur more often than contextually 
restricted antonyms (Willners 2001). This textual evidence of sentential co-occurrence of 
antonyms is used in this study for retrieval of test items for experiments in order to secure a 
principled basis of test item collection across two languages. Willners (2001:83) and 
Holtsberg & Willners (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. Coco was also designed to take sentence length variations into account which the 
                                                 
1 For more information see our homepage:  http://www.f.waseda.jp/vicky/complexica/index.html 



study by Justeson & Katz (1991) did not. Using Coco, Willners carried out a study of 
adjectives in a Swedish corpus (SUC, Stockholm-Umeå Corpus, a 1 million-word corpus 
compiled according to the same principles as the Brown corpus). The study comprised all 
adjectives that occurred more than five times in the corpus and showed that 357 of the 
adjective pairs co-occurred significantly more often than chance predicts at a significance 
level of 10-4. In order to collect the experiment data, we used Coco for selecting antonym 
pairs according to the same principles in English too. We started out with seven pairs 
expressing different dimensions. They are shown in Table 1. 
 

DIMENSION English antonyms Swedish antonyms 

LUMINOSITY 
STRENGTH 
SIZE 
SPEED 
WIDTH 
MERIT 
THICKNESS 
 

light-dark 
weak-strong 
small-large 
slow-fast 
narrow-wide 
bad-good 
thin-thick 
 

ljus-mörk 
svag-stark 
liten stor 
långsam-snabb 
smal-bred 
dålig-bra 
tunn-tjock 
 

Table 1. Seven pairs of corresponding canonical antonym pairs in English and Swedish. 

Table 1 shows the dimensions in the leftmost column. The middle column contains the 
English adjective pairs and the corresponding Swedish pairs are given in the right-most 
column. These word pairs were run through two corpora: the BNC for the English material 
and SUC (the Stockholm-Umeå Corpus) for the Swedish material. It was established that the 
adjective pairs co-occurred significantly with very low figures at sentence level. Then all 
synonyms of the 14 adjectives were collected from Princeton WordNet and a Swedish 
synonym dictionary. All the synonyms of the antonyms were matched with one another and 
run through the whole of the BNC and SUC in all possible constellations for sentential co-
occurrence. This resulted in a higher than chance co-occurrence for many of them in each 
pair. Table 2 shows some of the pairs in the BNC related to the dimension SPEED (the 
synonyms of fast and slow) that co-occur with a p-value lower than 10-4. 
 

Word 1 Word 2 N 1 N 2 Co ExpctCo P-value 
fast slow 6707 5760 163 9.6609 0.0000 
slow tedious 5760 543 9 0.7821 0.0000 
gradual sudden 1066 3920 22 1.0450 0.0000 
lazy unhurried 819 100 3 0.0205 0.0000 
delayed immediate 450 6104 9 0.6869 0.0000 
fast rapid 6707 3526 29 5.9139 0.0000 
sudden swift 3920 920 14 0.9019 0.0000 
dense smooth 1060 3052 7 0.8090 0.0000 
gradual slow 1066 5760 22 1.5355 0.0000 
fast high-speed 6707 359 8 0.6021 0.0000 
quick slow 6670 5760 39 9.6076 0.0000 
slow sluggish 5760 220 8 0.3169 0.0000 
fast quick 6707 6670 34 11.1871 0.0000 
instant quick 1638 6670 13 2.7322 0.0000 

Table 2. Sentential co-occurrences of  fast and slow and some of their synonyms in the BNC. N1 and N2 are the 
numbers of times Word1 and Word2 occur in the corpus. Co is the number of times they co-occur in the same 
sentence. ExpctCo is the number of times they are expected to co-occur. The right-most column, Pval, shows the 
probability of finding the number of co-occurrences actually observed or more. The calculations were made 
under the assumption that all words are randomly distributed in the corpus. 
 
It is worth noting that the matching of all synonyms of Word1 and all synonyms of Word2 on 
a certain dimension throws up both antonym co-occurrences, synonym co-occurrences as well 



as co-occurrences that might neither be antonyms nor synonyms in any context. As Table 2 
shows, there are both antonym co-occurrences related to the dimension of SPEED, such as 
fast/slow, delayed – immediate and gradual – sudden, synonym co-occurrences, such as 
sudden – swift and fast – high-speed and pairs that might be neither antonyms nor synonyms 
in any context such as dense – smooth. We used the pairs obtained from the corpora for the 
experiments and selected five of the pairs that were significant at least at the level of 10-4 from 
each dimension and used them as test items for our elicitation experiments of antonym 
canonicity.2  

In the elicitation experiments, we used the members of the pairs individually. The 
participants (50 native speakers of English and 50 native speakers of Swedish) were presented 
with all the selected test items. For each word they were asked to write down the word that 
they thought was its best opposite. For instance, ‘The opposite of masculine is __________’. 
The results of both the English and the Swedish elicitation experiments show a gradual 
decrease across stimuli in participant agreement of the best antonym of a given word (see 
Figure 1 for English). For instance, for bad all 50 participants gave one and the same answer, 
while for calm 29 different antonyms were suggested by the participants. This is evidence in 
favour of a scale of canonicity for goodness of antonymy as measured by way of elicitation. 
We also measured to what extent the antonymic words in a pair were given in both directions. 
For some of the antonyms, there was very high agreement across the participants regarding 
the other member of the pair. For instance, good was the only antonym suggested for bad, 
ugly for beautiful, dirty for clean, light for dark etc.  

The pattern was not exactly the same in the reversed direction. For the test items that 
speakers of English intuitively deem to be ‘typical’ antonyms, this strong agreement held true 
in both directions, although not at the level of a one-to-one match, but a one-to-two or one-to-
three. While 50 participants responded with good as the best opposite of bad, two antonyms 
were suggested for good, bad by 42 participants and evil by 8 participants. This indicates that 
there is somehow a stronger relationship between good and bad than between good and evil, 
which may very well be due to the fact that good – bad is more common than good – evil. 
Dark and heavy were given for light, beautiful, pretty, attractive for ugly, which again shows 
that there are differences with respect to which test items of a given pair the participants were 
confronted with. At the time of writing we have no coherent explanation for why this is so.   

These results are taken as evidence for there being a scale of canonicity in the sense 
that some antonyms being strongly routinized as form-meaning pairings while others are not, 
at least not when no contextual clues are given. The more canonical pairs are also the ones 
that we perceive as the most ‘neutral’. Judging from Figure 1, we do not seem to have a clear 
cut-off point between canonical (direct) antonyms and non-canonical (indirect) antonyms. We 
will however test this hypothesis through our on-line judgement experiments. We are hoping 
that our investigations will contribute to methodological development in the area of lexical 
typology and to the theoretical concerns about the nature of lexico-semantic relations such as 
antonymy. 

 
 
 
 
 

                                                 
2 These data were also used in a set of judgment experiments for which the words from the seven dimensions 
were tested pairwise and grouped into canonical antonyms – antonyms – synonyms – unrelated word pairs in 
order to test the hypothesis about there not being two significantly different types of antonyms. The results of the 
judgement experiments and textual evidence of constructions with antonym pairs from corpora and the www will 
be matched with the results from the elicitation experiments at a later stage. 



 

 
Figure 1 . The distribution of English antonyms in the elicitation experiment. The Y-axis gives the test items, 
whereof every tenth test item is written in full, the X-axis gives the number of suggested antonyms across the 
participants given on the Z-axis.  
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