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But how to define a concept?



Classical (“Aristotelian”) Theory of Concepts

The meaning of a word:
a concept defined by necessary and sufficient conditions
A necessary condition for being an X is a condition C that X must satisfy in 
order for it to be an X.

◦ If not C, then not X
◦ ”Having four sides” is necessary to be a square.

A sufficient condition for being an X is condition such that if something 
satisfies condition C, then it must be an X.

◦ If and only if C, then X
◦ The following necessary conditions, jointly, are sufficient to be a square

◦ x has (exactly) four sides
◦ each of x's sides is straight
◦ x is a closed figure
◦ x lies in a plane
◦ each of x's sides is equal in length to each of the others
◦ each of x's interior angles is equal to the others (right angles)
◦ the sides of x are joined at their ends

Example 
from 
Norman 
Swartz, 
SFU



Problem 1: The features are complex and 
may be context-dependent

William Labov. 1975

What are these?
Cup or bowl?



The category depends on complex 
features of the object (diameter, etc)



The category depends on the context! 
(If there is food in it, it’s a bowl)



Labov’s definition of cup
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2.0 Literature Review    

The following section will be divided into two sections. The first section will outline some 

semantic approaches to explicating the core „cup‟ and „mug‟, and their relation to „cup of [tea]‟ 

and „mug of [tea]‟. The second will outline corpus linguistics and its contribution to this field 

and the approaches that will then be used in the current study.  

 

2.1. Semantic definitions of ‘cup’ and ‘mug’ 

There have been several attempts within the field of semantics to explicate the features that 

differentiate „cup‟ and „mug‟, a distinction of “notorious difficulty” (Carter, 1998, p. 19). One of 

the first, and most influential, was Labov‟s (2004) original 1975 experiment in which subjects 

were shown pictures of varying indeterminacy (Appendix 1) and asked to label them. From this, 

Labov was able to come up with a mathematical definition of „cup‟ as: 

Figure 1: Labov’s (2004) definition of ‘cup’ 

 

 

 

 

 

 

The term cup is used to denote round containers with a ratio of depth to width of 1±r 
where r≤rb, and rb = α1 + α2 + …αυ and α1 is a positive quality when the feature i is present 
and 0 otherwise. 

feature 1 = with one handle 
 2 = made of opaque vitreous material 
 3 = used for consumption of food 
 4 = used for the consumption of liquid food 
 5 = used for consumption of hot liquid food 
 6 = with a saucer 
 7 = tapering 
 8 = circular in cross-section 
 
Cup is used variably to denote such containers with ratios width to depth 1±r where rb≤r≤r1 
with a probability of r1 - r/rt – rb. The quantity 1±rb expresses the distance from the modal 
value of width to height. 
 
      (Labov, 2004, p. 86) 



Ludwig Wittgenstein (1889-
1951)
Philosopher of 
language
In his late years, a 
proponent of studying 
“ordinary language”



Wittgenstein (1945)
Philosophical
Investigations.
Paragraphs 66,67



What is a game?



Wittgenstein’s thought experiment on 
"What is a game”:

PI #66: 
”Don’t say “there must be something common, or they would 
not be called `games’”—but look and see whether there is 
anything common to all”

Is it amusing?
Is there competition?
Is there long-term strategy?
Is skill required?
Must luck play a role?
Are there cards?
Is there a ball?



Family Resemblance

Game 1 Game 2 Game 3 Game 4
ABC BCD ACD ABD

“each item has at least one, and probably 
several, elements in common with one or 
more items, but no, or few, elements are 
common to all items”    Rosch and Mervis



How about a radically different 
approach?



Ludwig Wittgenstein

PI #43: 
"The meaning of a word is its use in the 
language"



Let's define words by their 
usages
In particular, words are defined by their 
environments (the words around them)

Zellig Harris (1954): If A and B have almost 
identical environments we say that they are 
synonyms.



What does ongchoi mean?
Suppose you see these sentences:
•Ong choi is delicious sautéed with garlic. 
•Ong choi is superb over rice
•Ong choi leaves with salty sauces
And you've also seen these:
• …spinach sautéed with garlic over rice
• Chard stems and leaves are delicious
• Collard greens and other salty leafy greens
Conclusion:
◦ Ongchoi is a leafy green like spinach, chard, or collard 

greens



Ong choi: Ipomoea aquatica
"Water Spinach"

Yamaguchi, Wikimedia Commons, public domain
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We'll build a new model of 
meaning focusing on similarity
Each word = a vector 
◦ Not just "word" or word45.

Similar words are "nearby in space"



We define a word as a vector
Called an "embedding" because it's embedded 
into a space
The standard way to represent meaning in NLP
Fine-grained model of meaning for similarity 
◦ NLP tasks like sentiment analysis

◦ With words,  requires same word to be in training and test
◦ With embeddings: ok if similar words occurred!!! 

◦ Question answering, conversational agents, etc


