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1. Introduction 
Over the last quarter of a century, within the framework of Cognitive 
Linguistics [Fillmore 1985, Lakoff 1987, Langacker 1987, Talmy 
1988], the study of semantics as the linguistic expression of our 
conception (culture) and perception (experience) of the world has 
been more than aptly demonstrated. However, having demonstrated 
the importance of seeing linguistic semantics as a mirror of our 
cultural and embodied experience is but the first step in developing a 
language science that can hold its own at the crossroads of sociology - 
anthropology and the cognitive sciences. The next step is to develop 
methods of analysis may allow us to test specific hypotheses, and do 
so in a rigorous manner that permits result replication and verification 
by comparison with repeat experiments or by different methodological 
approaches. One such methodology that enjoys wide currency in 
Cognitive Linguistics is the so-called usage based approach 
[Langacker 1988, Geeraerts 2005, 2006, Croft in press]. This basic 
premise has led, to the somewhat obvious development, that we can 
treat our results quantitatively. Within Cognitive Linguistics, this 
development is arguably the most significant in recent years and has 
witnessed a veritable explosion in popularity across the international 
community. In this short study, we consider a simple example that 
demonstrates why this approach why it is important for the study of 
polysemy. 

The current drive in the approach is represented by a large 
number of publications on the technical state of the art [Stefanowitsch 
& Gries 2003, Gries & Stefanowitsch 2004, Tummers et al. 2005, 
Divjak 2006, Wulff 2007, Heylen et al. in press] and a series of 
monographs and anthologies of case studies developing such methods 
within the framework of Cognitive Linguistics [Fischer 2000, Schmid 
2000, Stefanowitsch & Gries 2006, Gries & Stefanowitsch 2006, 



Gonzalez-Gonzalez Marquez &l al. 2007, Newman & Rice forthc., 
Glynn & Fischer forthc.].  

Polysemy, or semasiological variation, was one of the founding 
areas of research in Cognitive Linguistics [Vandeloise 1986, Lakoff 
1987, Taylor 1988, Geeraerts 1989, Tsohatzidis 1990] and has proven 
one of the most productive fields in Cognitive Linguistics [Zelinsky-
Wibbelt 1993, Cuyckens 1995,  Ravin & Leecock 2000, Cuyckens & 
Zawanda  2001, Nerlich & al. 2003]. Can quantitative methodologies 
help in the identification of conceptual structure and its variation? The 
early quantitative cognitive research has concentrated on determining 
onomasiological variation. This is because, other than experiment 
replication and result verification, the principle advantage that 
quantitative study has over traditional methods is its ability to account 
for the various dimensions of language and, importantly, how they 
interact. The multidimensional nature of onomasiological variation, 
such as the interaction between the lexical and constructional 
semantics, the discourse and context concerns, anaphor and reference, 
etc, means this techniques is particular well-suited to answer such 
research questions. However, this study follows recent studies [Gries 
2006, Glynn 2004a, in press, Glynn et al. forthc., Robinson forthc.] in 
developing usage-based quantitative methods for the description of 
semasiological variation. 

2. A multifactorial study of the semasiological variation of hassle 
The principle behind quantitative study is feature analysis. Instead of 
the close analysis of a small set of found examples, many hundreds, or 
even thousands, of examples are analysed for a set of features. 
According to the tenets of Cognitive Linguistics, there is no 
distinction between semantics and pragmatics and only a cline 
between lexical and syntactic form. In light of this, a full range of 
features that in Structuralist approaches to language would be termed 
semantic, pragmatic, discursive, lexical, morphological, syntactic, and 
extra-linguistic need to be accounted for. These extralinguistic, 
semantic, and formal features of a large number of examples are 
annotated. This allows us to produce contingency tables of any given 
number of features. Contingency tables consist of the frequencies of 



co-occurrence of the different features relative to the variables 
specified. For example, we can ask, for a given word, what is the co-
occurrence of semantic features relative to regional variation, such as 
American and British English. This might reveal that certain semantic 
features, therefore the meaning of a word, is different in American and 
British English. We can also consider this semantic variation relative 
to formal variation: for example, the semantic features of a word in its 
count noun and mass noun profiling but also, simultaneously, relative 
two the two dialects. Although semantic variation can be done without 
quantitative techniques, and indeed much of the subtlety of semantics 
will be missed with this approach, intuitive techniques cannot capture 
the multidimensionality of the question. As we will see, it is this 
multidimensionality that is crucial if we are going understand concept 
structure relative to culture and language.  
 In this study, some 500 occurrences of the lexeme hassle 
were annotated for some 20 semantic, formal, and extralinguistic 
variables. In total, some 120 features were considered, such as the 
affect upon the patient of the event, the presence of humour in the 
utterence, familiarity between the actors, or the kind of agent and 
patient (animate, inanimate, abstract etc). The study uses a non-
commercial corpus developed at the research unit Quantitative 
Lexicology and Variational Linguistics at the University of Leuven. It 
is very large, some 100 times larger than the BNC, and is made up 
exclusively of on-line personal diaries (blogs) and it is stratified for 
American and British usage. The sample we use is a random sample 
of 500 hundred occurrences; 250 British and 250 American.  
 After the annotation of the examples, we can consider the 
frequencies of co-occurrences of the various features by looking at 
cross-tables. However, this becomes impossible to visualise if we are 
considering more than 2 variables at once. Moreover, it is difficult to 
compare the relative degrees of association of numbers. If, for 
example, 80% of mass noun occurrences are British and 20% 
American, this is a quantitative relationship that we can understand. 
However, if 60% of the British 80% of mass nouns represent an event 
where the patient is affected by emotional pain and 70% of the 
American 20% mass noun profilings refer to a situation where the 



patient is affected by boredom, the interrelated nature of these 
variables becomes more difficult to conceptualise. If we increase the 
number of variables and features it becomes impossible.  
 In order to help us understand the relationship between the 
relative frequencies of co-occurring features, there exist a range of 
simple statistical techniques. These techniques are automated by 
commercial and open-source applications. We will use a simple and 
popular form of exploratory multivariate analysis, Multiple 
Correspondence Analysis. The calculations and visualisations of the 
results are computed with R, an open source application.  
 Correspondence Analysis takes the relative frequencies of 
co-occurrences and converts them mathematically, to relative 
distances. This can then be visualised on a two or three-dimensional 
plot. In this way, proximity represents correlation and distance 
represents lack of association. We can use this to visualise relations 
between form, meaning, and context for a lexeme. Figure 1 is a 
visualisation of the results of a Correspondence Analysis of the 
variables of different parts of speech, the use of humour, and the 
Cause-Affect of the event. The parts of speech found for the lemma 
hassle include transitives, intransitives, adjectives, gerunds, and 
nominals. The humour variable refers to the presence or absence of 
humour in the utterance. Finally, the variable of cause-affect includes 
a wide range of features that cause the 'hassle' event or is an emotive 
response to the 'hassle' event. Although this variable is difficult to 
annotate objectively, the systematicity of the results suggest that is 
was consistent. Examples of the features included in this variable are 
<imposition> upon the patient, the expenditure of <energy>, the fact 
that a patient is being <teased>, that a <request> is being made of the 
patient, that the patient experiences emotional <pain>, and so forth.  
 In the plot of the Correspondence Analysis, we immediately 
see a pattern of usage that is striking. On the left (i), we see a cluster 
of semantic features and the transitive forms of the verb, <Cx.Trans>. 
This form of the lemma is highly associated with the use of <humour> 
and the affect of <imposition-request>. This is where the patient is 
hassled by someone imposing upon him or her and this imposition is 
in the form a request. This cluster is contrasted by a larger cluster on 



the right (ii). Although difficult to read, in the centre of this cluster of 
features in the formal feature <nominal>. Indeed, this formal feature 
lies exactly beneath the feature of expenditure of <energy>. The 
overlap is testimony to close association between this use and this 
form of the lemma. Also relatively associated with the nominals, in 
contrast to the Transitive form on the right, is the lack of humour, the 
gerundive form, and the semantic features of the affects of emotional 
<pain>, mental anxiety <thought>, and <interruption>. From these 
two clusters, we begin to see two differences in use of hassle and how 
they are related to the different formal profilings of this word.  
 

 
Figure 1. Detail of Multiple Correspondence Analysis hassle 

Construction, Affect, and Humour 

 However, both the transitive form and the nominal form are 
made up sub-variations, such that we have mass nouns, and plural and 
singular count nouns, just as we have transitives with obliques and 
ditransitives etc. Having established this very general tendency across 
the different parts of speech, we can look more closely at the verbal 
and nominal forms.  

(i) 

(ii) 



 Firstly, let us consider the verbal forms. Keeping the 
semantic variables but adding more detailed features of the verbal 
classes reveals a similar picture in the division of the verbs and the 
nouns, but shows that the transitive forms are far from homogenous 
semantically. Three syntactic forms, a transitive that takes the 
infinitive, another that takes a into + gerund, and a third that takes a 
for NP as a compliment behave in a distinct manner from the simple 
transitive form. These three forms can be termed resultative 
constructions because they each cause an event. Examples (1) - (3) 
represent the three forms and their usage.  

Infinitive Resultative 

(1) a. I want everyone to listen and if you agree with me 
that it is amazing then help me in hassling them to 
release the remix. 

 b. It's because you keep hassling me to save money. 

Gerundive Resultative 

(2) a. I can see if your only doing 1-3 quizzes and you 
don't want to be hassled into putting it behind a cut. 

 b. My brother finally got hassled into letting me use his 
laptop after he goes to bed. 

ASK Resultative 

(3) a. I do not see how this is possible, but this guy keeps 
on hassling me for sex and I do not want to lose him 
as a friend, but I really do not see him as a.... 

 b. Examine stunning views of shopping trolleys 
wedged in the river as the local meths drinkers 
hassle you for cider money along the river wall.  

Figure 2 visualises the correspondence analysis that includes these 
forms as distinct from the simple transitive.  



 
Figure 2 Multiple Correspondence Analysis hassle 

Class, Construction, Affect, and Humour 

We see the same basic semantic distinction between the nominal and 
verbal forms. However, the transitives are grouped distinctly into two 
groups. To make the plot easier to read, the three resultative transitive 
forms are grouped together. Their behaviour is effectively identical. 
Notice that the transitives now stretch across the plot, three related 
semantic features between them. The features <imposition>, 
<imposition request>, and <request> describe speech events where the 
patient is imposed upon for no particular reason, perhaps by an 
unwelcome comment in the street, an imposition request event where 
the patient is both imposed upon and a request is made of him or her, 
and a third where there is no imposition, but a request is made, 
perhaps by a friend or family member. We see that the simple request 
is highly associated with the transitive forms and disassociated with 
the simple transitive forms, which in turn, is contrasted by their 
association with a simple imposition. It is then intuitively sound that 
<imposition-request> lies between the two forms being equally 
associated with both. Note, as well, that the feature of humour is 



equally placed between the two transitive forms, suggesting that it too 
is common to all verbal forms, yet distinct from the nominal form.  
 Let us now turn to the nominal forms. In the data sample, 
there were mass, count singular, and count plural examples. Let us add 
these formal features to the distinction. Figure 3 depicts the results of 
correspondence analysis.  

 
Figure 3. Multiple Correspondence Analysis hassle 

Class, Construction, Affect and Humour 

The result is a mirror image of the previous analyses, but the basic 
distinction, that imposition and request features are associated with the 
verbal forms and the the other semantic features associated with the 
nouns, remain the same. However, here we see the nouns have a clear 
pattern within their class, across the two constructions. The count 
singular and count plural behave in the same manner (ii), which is 
intuitively sound. The mass noun, in contrast, has a different usage (i). 
The mass noun is placed at the top of the plot, relatively close to the 
<emotional pain> data point. Correspondence plots can, at times, be 
difficult to read and this is an example in case. The mass noun is here 
highly associated with the <emotional pain> feature, but it is being 
'drawn towards' the energy data point. From this, we can say that the 

(i) 

(ii) 



<expenditure of energy> is common to both types of nominal, but that 
<emotional pain>, as a semantic feature, is effectively unique to the 
mass noun forms. If we return to the examples, we see how marked 
this difference is. Examples (4) and (5) were chosen randomly from 
the data set. They clearly show the kind of difference that the 
correspondence analysis has picked out for us.  

(4) a. hmph! And why do i always get dragged in 2 these 
kinda messes neway do i like wear a sign on my 
head that says cause me  hassle and i just haven't 
realised it yet or am i just plain stupid n talk to the 
wrong people. 

 b. I really do feel so shit, I need a clear head, I don't 
know what I need but I know it isn't this, hassle, 
pressure, bullying and violence, anger and rage, you 
can't, no, you can't treat me like  this, I know I was 
never and angel, but there's no need to take me to 
hell. 

 (5) a. I rarely paint my nails(It can be such a hassle!) 

 b. I could sort out a lot of stuff in that week. It'd be a 
hassle but it's easily doable 

 c. My new glasses are becoming less of a hassle now... 

These examples are typical and should demonstrate the marked 
difference in usage between these two forms.  
 
3. Polysemy: Conceptual variation and quantitative analysis. 
This short investigation has sought to show two basic points. Firstly, 
we have seen how quantitative approaches can reveal systematicity in 
variation in usage. This variation is an indicator of semantic variation 
or polysemy. The second point has been to show how variation is 
usage is not as straightforward as identifying different "meanings" of a 
lexeme. The radial network approach to polysemy, developed in 
Cognitive Linguistics in the 1980's, was the first step away from the 
Structuralist construct of word meanings. The next step is to describe 



meaning in tendencies, tendencies relative to a range of formal and 
extralinguistic factors.  
 This study, for practical concerns, did not show that the 
variation it identified is also regional varied. The mass noun, and its 
reading being typical of American English and the count noun and its 
usage, typical of British. Likewise the Resultative form of the 
transitive is relatively rare in American usage and quite a basic and 
central to the usage in British English. It is this multidimensional 
aspect of semantic and formal variation that necessities quantitative 
approaches. Cognitive Linguistics, as a usage-based approach to 
language, must incorporate this kind of variation into its language 
description.  
 The serious nominal usage that describes affects such as 
emotional pain and annoyance at the expenditure of energy, compared 
to the interruption, imposition, and request uses of the verbal forms 
are different meanings, related to the conceptual semantics of different 
grammatical profiles (cf Glynn 2004b, 2006, in press b for a 
discussion of lexical class profiling in usage-based analysis). For 
example, the fact that mass nouns are associated with a more serious 
usage than the count nouns is intuitively valid. An individual hassle 
event is less serious than a mass noun profiling. It is should be clear 
how this kind of analysis takes us back to the description of 
conceptual structure. What is more, the multifactorial nature of this 
approach means that we can relate cultural features such as register, 
dialect, and discourse in a rigorous and objectifiable manner. Non-
quantitative research will always have a place in semantic description, 
but by adding quantitative studies to the repertoire of methods that a 
linguist may employ, we improve our ability to capture the complexity 
of language. 
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