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by some well-known semantic theories (cf. von Stechow 1984; Kennedy 1999). But if so, 
then the mapping function of short is a function that transforms height quantities by a non-
zero constant, Transhort. To be honest, we do not know anything about the constant. It may be 
any real number from zero to infinity. It should be represented as a value that varies between 
contexts, and that may be unknown in a partial context. I illustrate that by representing this 
fact, we can explain the polarity effects.  

First, roughly, if, for instance, tall maps an entity d to 2 meters, short maps d to Transhort � 
2, where the value Transhort is unknown. This produces indeterminacy concerning the number 
set of short (the values its degree function assigns to entities), which is felt in the fact that 
numerical-degree modifiers (such as two meters) cannot be used with its positive form. In the 
lack of knowledge about Transhort, we can never say which entities are mapped to two meters 
short, and for that reason statements like Dan is two meters short are infelicitous.  

Second, if d2 has a double length compared to d1, tall maps d1 to n (say, 2 meters), and d2 
to 2n (say, 4 meters). Given that short reverses the degrees, in the given context short maps d1 
to n’ = Transhort � n (e.g. Tran short � 2 meters), and d 2 to m’ = Transhort � 2n (e.g., Tran short � 4 
meters). But m’ is not two times n’ (unless Transhort is set to zero). Thus, d2 has a double length 
compared to d1 iff d2 is twice as tall, but not iff d2 is twice as short. As a consequence, twice 
as short is less acceptable than twice as tall.  

Third, when degree-differences are computed (as in Dan is n meters taller / shorter than 
Sam) the transformation values of the two degrees cancel one another.  For instance, d2 has n 
meters more length compared to d1 iff d2 is n meters taller (iff tall maps d2 to m and d1 to m � 
n) and iff d2 is n meters shorter. I.e. short maps d2 to Transhort � m and d 1 to Transhort � (m � n), 
and the difference between these two degrees is still n. (The difference is negative, (Transhort � 
m) � (Tran short � (m � n)) = �n, because d 1 has a higher degree in short �  it is shorter). For that 
reason statements like Dan is two meters shorter than Sam are perfectly felicitous, etc. 

I conclude chapter 9 by presenting formal properties that distinguish between one-
dimensional and multi-dimensional predicates. I give an explanation for the fact that 
comparative-morphemes in within-predicate comparisons cannot directly combine with multi-
dimensional predicates (with predicates that denote mean functions or Boolean functions). 

In sum, I define the notion of a dimension-set in a precise and formal way, and I provide an 
improved account for the linguistic contrasts between nouns and adjectives. In doing that, I 
eliminate the bans against incorporating a version of the prototype theory into the formal 
semantic representation of the noun meaning. This allows for a representation of effects of 
context and general knowledge on typicality judgments. Altogether my proposal improves 
upon contemporary psychological and semantic theories in both linguistic adequacy and 
psychological adequacy. 
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2  FROM NATURAL CATEGORIES TO PREDICATE TYPES,  
TWO SETS OF FACTS 

 
2.1 The first set of facts: A linguistic typology of predicates 
 
2.1.1 Vague predicates 
 
When we look at natural languages, we see that for some predicates, like even number, it is 
determined for each individual in each situation whether it falls under the predicate or not. 
There is no denotation gap containing individuals that one does not know if they fall under the 
predicate or not.  These predicates are called non-vague, or sharp. Other predicates do have a 
gap. For example, in a certain domain of entities (say, the students in a certain class), we are 
usually able to positively classify some entities as clearly tall, and some other entities as 
clearly not-tall. However, for yet another set of entities, whose height falls in between that of 
the clearly tall and the clearly short entities in the domain, we are often not able to decide 
whether they are tall or not (i.e. whether they fall within the positive denotation of tall, 
[[tall]]+ or the negative denotation of [[tall]]� ). These predicates are called vague. Linguists 
usually assume that, for all practical purposes, it is good enough to consider as sharp also 
predicates like bird or apple, which are "by and large� sharp,  i.e. which admit only few 
borderline cases, that are thought to be relevant in only very rare situations.   
 

(1)        a.   Vague predicates (like tall, bald, large, hot, cool) have a denotation gap, [[P]]?.  
         In certain contexts c, some entities are neither in [[P]]+

c nor in [[P]]�
c.   

b. Non-vague (’sharp’) predicates (like even number, bird or apple) have 
(almost) no denotation gap. By and large, everything is in [[P]]+

c or in [[P]]�
c 

in every context c.  
 

2.1.2 Gradable predicates 
 
The term gradable is used in linguistics to refer to predicates, like tall, bald, old, large, good, 
healthy, and clever, which are distinguished by the following characteristics. 

 
2.1.2.1 Compatibility with comparative, equative, superlatives, and degree modifiers  
 

First, and most importantly, gradable predicates can felicitously combine with comparative 
morphemes (2a), equatives (2b), superlatives (2c), and degree modifiers (2d). A few 
adjectives (for instance, extinct, even, married and nuclear), and all the nouns in languages 
like English (for instance, bird, apple and chair), are classified as non-gradable, because they 
cannot felicitously combine with comparison and degree morphemes, as demonstrated in (3a-
d). 
 

(2) a.   Dan is more / less clever than Sam is 
 b.   Dan is as tall as Sam is / Dan and Sam are equally tall 
 c.   Dan is the cleverest / the least clever 
 d.   Dan is very / fairly / enough / too clever  

(3) a.* Tweety is more / less (a) bird than Tan is 
 b.* Tweety is as (a) bird as Tan is / Tweety and Tan are equally bird(s) 
 c.* Tweety is the birdest / the least bird 
 d.* Tweety is very / fairly / enough / too (a) bird  
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(4) a.   Gradable predicates (like tall, bald, large, hot, cool, old, clever) can combine 
with comparatives (more P; less P) equatives (equally P), superlatives (the    
most P) and degree modifiers (very, fairly, much, well, enough, too, so).  

b.  Non-gradable predicates (like bird, apple, chair, extinct, even number, married, 
     nuclear) cannot occur bare in these structures (*more P,* less P, *as P, *the 
     most P, *very P). 

 
The semantic distinction that is assumed by linguists to underlie the linguistic contrasts in (2)-
(3) is that only for gradable predicates it is the case that entities can possess the properties that 
they denote to different extents (or degrees). Entities are judged to be instances of these 
predicates iff the extent to which they satisfy the relevant gradable property, which is usually 
called the ordering dimension of the predicate, is within the norm, that is, iff they reach the 
standard for membership under that predicate. 

 
2.1.2.2 Grammatically accessible dimensions  
 

Second, semanticists standardly assume that the meaning of gradable adjectives like tall and 
bald includes an ordering-dimension, such as height in the case of tall (Kennedy 1999). In 
fact, most of the gradable adjectives may be linked with several ordering-dimensions (Kamp 
1975). For example, the adjective healthy can be ordered on a number of dimensions, such as 
blood pressure, pulse, fever and lung functions.  

The range of dimensions in the interpretation of adjectives is highly context-dependent, 
mostly in the multi-dimensional ones. This type of vagueness with respect to the ordering-
dimension(s) is usually called indeterminacy.  

The contextually relevant dimensions of a multi-dimensional adjective can be overtly 
specified as part of the argument structure of the adjective, using a "with-respect-to" (wrt) 
prepositional phrase, as demonstrated in (5a). In addition, grammatical operations can access 
the dimensions of multi-dimensional adjectives and operate on them (Bartsch 1986; Landman 
1989). For example, we can quantify over these dimensions or respects, as in the examples in 
(5b-d).  
 

(5) a.   Maria is healthy with respect to blood pressure 
 b.   Maria is healthy in every respect 
 c.   Maria is generally healthy  
 d.   Maria generally knows English 
 

The oddness of the examples in (6) is likely due to the fact that tall is a one-dimensional 
adjective. 

 
(6) a.? Maria is tall in every respect   

 b.? Maria is generally tall  
 c.? Maria is tall with respect to height 
 

As for nouns, experimental results established that speakers characterize them by a rich set 
of dimensions. For example, the noun bird is characterized by dimensions like feathers, small 
size, flying, singing, perching, eating insects, etc. (Rosch 1973). However, nouns differ from 
gradable adjectives in that their dimensions cannot be accessed by grammatical operations, 
like wrt-operators or quantifiers, as demonstrated in (7).  
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(7) a.# Tweety is a bird with respect to flying / size    
 b.# Tweety is a bird in every / some respect 
 c.# Tweety is generally a bird  

 
Nouns can be modified by a wrt phrase iff they are derived from (or are systematically 

connected to) adjectives. Examples include nominalizations of adjectives (health, success, 
similarity, etc.) and animate nouns (like an Italian, which seem to mean something like "An 
Italian person"; thus the noun is intimately connected to the adjective Italian). These nouns 
behave like adjectives in many other respects (for further discussion see chapters 5 and on). 
 

2.1.2.3 Failures of intersective entailments (’drop’ and ’permutation’)  
 

Third, sentences with modified-nouns in predicate position usually entail the sentences 
resulting from dropping some of the constituents or changing the constituent ordering 
(constituent-permutation). For example, (8a) entails (8b) and (8c). Following Landman 
(2000), I call this inference-pattern drop. In addition, (8a) is equivalent to (8d). Following 
Landman (2000), I call this inference-pattern permutation. Such entailment-patterns form the 
basis for the intersective analysis of modified-nouns and conjunctions. According to this 
analysis, modified-nouns and conjunctive predicates, P∧Q, denote the intersection of their 
constituents’ denotations, as formally stated in (9). The intersection-rule in (9) directly 
predicts the fact that an item is classified as, for instance, a four legged animal or an animal 
which is four legged, iff it is classified as an animal and it is classified as four legged. 
 

(8) a.   Tweety is a four legged animal  
 b.   Tweety is four legged 
 c.   Tweety is an animal 
 d.   Tweety is an animal and is four legged 

(9)    ∀w∈W:  [[P∧Q]]w =  [[P]]w ∩ [[Q]]w  
 

The same basic facts seem to hold in the verbal domain, too. For example, the 
entailments from (10a) to (10b)-(10e) are instances of the drop and permutation inference 
patterns of modified verbs. These additional facts form the basis for the Davidsonian 
intersective analysis of modified verbs. 

  
(10)          a.   Dan  ate quickly with a knife 

b. Dan  ate with a knife 
c. Dan  ate quickly  
d. Dan  ate  
e. Dan  ate with a knife quickly  

 
The drop and permutation entailment patterns tend to fail in constituents which are 

gradable predicates like tall or mature. For example, (11a) does not entail (11c), and, 
consequently, it does not entail (11d). The nouns, again, do not tend to cluster with the 
gradable predicates. For example, (11a) indeed entails (11b).  
 

(11) a.   Dan is a mature child  
 b.   Dan is a child  
 c.   Dan is mature 
 d.   Dan is a child and is mature 
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These non-intersective effects in gradable adjectives seem to occur because these 
adjectives are interpreted relative to a context-dependent local domain (a comparison-class; 
Klein 1980), and the standard for membership in them is adjusted for this domain. For 
example, in (11a), mature is interpreted relative to a domain which is restricted by the noun to 
children. In (11c) the noun is dropped, so this restriction is ignored, resulting in entailment 
failures (Kamp and Partee 1995).  

As a consequence, these failures characterize modified-nouns, and they disappear in and-
conjunctions and in disjunctions. For example, (12a) entails (12b-d). Similarly, while (13a) is 
a contradiction (Dan is claimed to be an instance of two non-overlapping sets), (13b) and 
(13c) are completely coherent, because the head noun restricts the local domain, and the 
adjective’s membership-standard is adjusted to this domain (Kamp and Partee 1995).  

 
(12) a.   Dan is fat and bald  

 b.   Dan is fat 
 c.   Dan is bald  
 d.   Dan is bald and fat 

(13) a.   Dan is midget and giant 
b. Dan is a midget giant  
c. Dan is a giant midget 

 
2.1.2.4 ’For’ arguments  

 
Fourth, in many gradable adjectives, the local domain can be overtly realized by a for phrase 
(14a-b). Numerical degree modifiers like two meters cannot occur together with a for phrase, 
as demonstrated by the contrast between (14c) and (14d). In (14c), the required degree in the 
predicate is fixed by the modifier two meters, not by the predicate’s standard, and hence the 
for phrase (which ought to help fixing the standard by constraining the local domain) plays no 
role.  
 

(14) a.   Dan is mature for a child 
 b.   Dan is healthy for an 80 year old man  
      c.    Dan is two meters tall  
 d.# Dan is two meters tall for a basketball player 
  

Nouns are again different. They cannot be modified by a for phrase (14c-d). 
 

(15) a. # Tweety is a bird, for a nocturnal animal 
 b.? Tweety is a bird, for a chocolate animal 

 
2.1.2.5 Vagueness is associated with gradability 
 

Fifth, it has been observed that vague adjectives are usually gradable. For instance, tall is both 
vague and gradable. Other adjectives, which are not vague, are often (but not always) not 
gradable. Examples include adjectives like even (number), which are clearly not-vague (they 
have no denotation gap), and are bad in the comparative (*more even). Nouns are usually 
sharp and, perhaps as a result, non-gradable (Kamp 1975). But some nouns are clearly vague. 
An example is the noun chair. Out of context, it is impossible to determine whether entities 
(armchairs, stools, seats without a back, which are not used as a seat, etc.) are chairs or not. 
Still, crucially, the noun chair, in languages like English, is not gradable in the sense defined 
above (Kamp & Partee 1995). For example, it is incompatible with the comparative 
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morpheme (* more chair). Thus, in adjectives vagueness goes together with gradability, but 
not nouns. The noun meaning seems to be inherently non-gradable. 
 

2.1.2.6 Intermediate conclusions:  Nouns as inherently non gradable 
 
In conclusion, by and large, linguistic data show that grammar links adjectives, but not nouns, 
with grammatically accessible ordering-dimensions and with vague and gradable properties. 
Nouns usually behave as if they are non-vague and non-gradable. Section 2.2 describes 
psychological data about concepts, like the ones which nouns denote. A rather different 
picture of the structure of nominal concepts emerges from this data. 
 
2.1.3 The nature of the degrees in different gradable predicates  
 
What are the degrees into which gradable predicates presumably map entities?  
Degree modifiers such as two meters (as in Dan is two meters tall) seem to show that degrees 
are numbers (or tuples consisting of a number, a unit, a predicate, etc.) However, many 
languages (like Hebrew) only allow numerical degree modifiers in comparative statements (as 
in two meters taller), not as modifiers of positive predicates (as in two meters tall). 
Furthermore, within the languages that, in principle, allow degree modifiers in both contexts, 
the set of positive predicates which do actually allow this modification varies considerably, 
and many predicates (like happy, beautiful and intelligent) are excluded from this set 
(Moltmann 2006).  

Kamp and Partee (1995) observe that, given a certain scale (number set), there is much 
indeterminacy in the mapping of individuals to numbers. This is certainly true of predicates 
like happy. Given the set of real numbers between 0 to 1, why would a certain person have a 
degree 0.25 rather than say 0.242 in happy? Furthermore, which set of numbers represent the 
degrees of predicates like happy or beautiful? Moltmann (2006) says that, given this 
indeterminacy of the number set, the assumption that numerical degrees play a role in the 
semantics of predicates and comparatives creates a meaning intention problem. How do 
speakers know the meaning of their utterances when they are using expressions which 
(presumably) denote degrees, such as (16a)?   

Finally, Moltmann (2006) observes that adverbial modifiers of gradable adjectives, like 
the ones in (16b), do not denote properties of numbers. For example, numbers which 
represent beauty degrees can be neither strange nor visible, but particular instantiations of the 
property beautiful in individuals may be both strange and visible. According to Moltmann 
(2006), this speaks against the idea that the gradable adjective beautiful maps individuals into 
numerical degrees, or denotes a relation between individuals and such degrees. 

 
(16) a.   Dan is as happy as Sue is. Bill isn’t that happy 

      b.   Strangely beautiful; visibly happy; fatally weak; deliberately silent   
  
2.1.4 Positive versus Negative predicates: Polarity effects 
 
Some predicates are felt to be negative. This feeling may arise due to overt marking with a 
negative morpheme (not tall, non-birds, unnecessary, irrelevant, dissimilar, etc.), but it may 
also occur in the lack of such overt marking (short, different, etc.) Many pairs of predicates 
that differ in polarity, like tall and short, or tall and non-tall, stand in the antonym relation. 
This relation plays a crucial role in the interpretation of gradable predicates. 
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2.1.4.1 A shared dimension 
 
First, intuitively, predicates and their antonyms are interpreted relative to the same dimension 
(gradable property). For example, both tall and short seem to denote measures of height.  
 

2.1.4.2 Non-overlapping denotations 
 
Second, the positive predicate in the pair can be described as denoting entities with high 
degrees in the relevant property, and the negative predicate can be described as denoting 
entities with low degrees in that property. The positive denotations of predicates and their 
antonyms usually do not overlap. Rather, the positive denotation of a predicate P is a subset of 
the negative denotation of its antonym Pant (∀c: [[P]]+

c ⊆ [[Pant]]�
c and [[Pant]]+

c ⊆ [[P]]�
c), as 

demonstrated in (17). 
 

(17) In every c, [[tall]]+
c ⊆ [[short]]�

c and [[short]]+
c ⊆ [[tall]]�

c). 
 

2.1.4.3 Reversed ordering relations 
 
Third, the ordering in a predicate and in its antonym can be said to be reversed, as 
demonstrated in (18) (but see also the discussion on more and less below). 
 

(18) Dan is shorter than Sam iff Sam is taller than Dan 
 

2.1.4.4 The licensing of numerical degree modifiers 
 
Fourth, only positive predicates can be modified by numerical degree modifiers such as two 
meters, as demonstrated by the contrast in (19a-b). However, the derived comparatives of 
positive and negative predicates alike can be modified by numerical degree modifiers 

 
(19)    a.       Dan is two meters tall  

b. * Dan is two meters short 
c.    Dan is two meters shorter 

 
2.1.4.5 The licensing of ratio modifiers 

 
Fifth, the felicity of ratio modifiers like twice as ADJ as or half as ADJ as is often degraded in 
negative predicates, compared to their positive antonyms. The contrast in felicity between 
(24a) and (24b) demonstrates this.  
 

(20)    a.         Dan is twice as tall as Sam 
b. ? Dan is twice as short as Sam 
c.    The table is twice as long as the sofa 
d. ? The table is twice as short as the sofa 
e.    The table is twice as big as the chair 
f. ? The table is twice as small as the chair 
g.    Dan is twice as fast as Sam 
h. ? Dan is twice as slow as Sam 

 
The use of ratio modifiers like twice as ADJ as with negative predicates is not completely 

ruled out, but it occurs significantly more often with positive adjectives than with their 
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negative antonyms. Table 1 presents the number of entries of the form "twice as ADJ as" and 
"half as ADJ as" with positive and negative antonyms, which were found in a google search 
(and the ratio between these numbers). In 75% of the cases (12 of 16 adjective pairs), the use 
of products like twice is more frequent in positive adjectives than in their negative antonyms 
(long-short; tall-short; fast-slow; big-small; true-false; safe-unsafe; healthy-sick; good-bad; 
happy-unhappy; likely-unlikely; similar-different; similar-dissimilar). In two pairs, the pattern 
is reversed (intelligent-stupid; safe-dangerous). In yet other 2 pairs, the pattern with twice and 
with half are different (beautiful-ugly; right-wrong).  
 
TABLE 1:          THE USE OF TWICE AND HALF  
                          WITH ADJECTIVES AND THEIR ANTONYMS 

 
 twice as 
ADJ as 

 Ratios 
     

half as 
ADJ as 

 Ratios 
 

More uses in the positive adjective, compared to the negative antonym: 
similar 2,740   similar 647   
dissimilar 0 0.0% dissimilar 0 0.0% 
likely 591,000   likely 98,800,000   
unlikely 1,660 0.3% unlikely 12,400,000 12.6% 
similar 2,740   similar 647   
different 9 0.3% different 2 0.3% 
long 1,210,000   long 246,000   
short 14,400 1.2% short 5,460 2.2% 
true 170   true 3,210   
false 2 1.2% false 2 0.1% 
fast 1,300,000   fast 66,300   
slow 35,200 2.7% slow 4,300 6.5% 
happy 13,800   happy 697   
unhappy 632 4.6% unhappy 308 44.2% 
big 307,000   big 74,300   
small 18,300 6.0% small 3,550 4.8% 
tall 63,400   tall 18,100   
short 14,400 22.7% short 5,460 30.2% 
good 184,000   good 347,000   
bad 45,200 24.6% bad 103,000 29.7% 
healthy 7,810   healthy 2,750   
sick 2,550 32.7% sick 1,420 51.6% 
safe 712   safe 1,630   
unsafe 241 33.8%  unsafe 3 0.2% 
 
Less uses in the positive adjective, compared to the negative antonym: 
intelligent 1,880 17.4% intelligent 1,630  19.7% 
stupid 10,800   stupid 8,280  
safe 712 21.5% safe 1,630  27.2% 
dangerous 3,310    dangerous 5,990  
 
Opposite patterns for twice and half:  
beautiful 15,200   beautiful 736  24.7% 
ugly 792 5.2% ugly 2,980  
right 10   right 1,370  19.4% 
wrong 656 1.5%  wrong 266  
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No uses at all: 
typical 0  typical 1  
atypical 0  atypical 0  
normal 5  normal 0  
abnormal 1   abnormal 1  

 
Some adjectives (like ’typical’ and ’atypical’) seem to be completely incompatible with 

ratio modifiers, even in the positive form. Finally, half as ADJ as is generally less frequently 
used, perhaps because fractions are harder to process, or for other additional reasons.  

In sum, the licensing of ratio modifiers seems to be dependent on a combination of 
several factors, one of which is the polarity of the predicate.  
 

2.1.4.6 The licensing of negative polarity items 
 
Sixth, negative polarity items (NPIs) like any and ever (items whose distribution is limited to 
’negative’ contexts) can only occur in the scope of negative predicates (21a-b). According to 
Ladusaw (1979), NPIs are licensed in a linguistic context C iff C reverses the direction of 
entailment (C is downward entailing). For example, for any argument x, x drives fast in Rome 
asymmetrically entails x drives in Rome (21c). The direction of entailment in the case of the 
positive predicate safe is the same (20d), but in the case of the negative predicate dangerous it 
is reversed (21e).  
 

(21)   a.      It is strange / * typical  that any of those papers were accepted  
b.   It would be foolish / * clever of her to even bother to lift a finger to help. 
c.   x drives fast in Rome   �  x drives in Rome 
d.   It is safe to drive fast in Rome  �  It is safe to drive in Rome 
e.   It is dangerous to drive fast in Rome ⇐  It is dangerous to drive in Rome 

 
2.1.4.7 Incommensurability 

 
Finally, according to Kennedy (1999), it is hard to accept the co-occurrence of a predicate and 
its antonym in one comparative statement (22a), unless the two predicates are interpreted 
positively, as measuring deviations from a midpoint to different directions. For example, in 
(22b), the midpoint is the correct time (Kennedy 1999; see also the discussion on 
incommensurability below). However, as Buring (2007) and Landman (2005) note, (22c), 
with the negative predicate in the matrix clause and the positive in the main clause, is 
perfectly felicitous.  
 

(22)   a. #  The house is taller than the ladder is short 
b.   My clock is faster than yours is slow 
c.   The ladder is shorter than the house is high 

 
2.1.5 Contrasting categories 
 
In addition to the antonym, a set of contrasting categories KP may play a role in the 
interpretation of predicates. For example the set {mammal, insect,� } plays a role in the 
interpretation of bird, and the set {pink, white, orange, yellow� } plays a role in the 
interpretation of red.  
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Contrasting categories are mutually exclusive, as stated in (23a), and together they cover 
a local domain, DKp, as stated in (23b-c). For instance, the domain of apples (DK = [[apple]]c) 
can be partitioned by color type, to four contrasting categories (Kred-apple = {red, green, yellow, 
brown}). 
 

(23) ∀c∈C, P∈PRED: 
a. ∀Q1,Q2∈KP: [[Q1]]c ∩ [[Q2]]c= ∅   
b. P∈KP 
c. ∪{[[Q]]c | Q∈KP} = DKp   

 
The antonym relation may be a sub-case of the contrasting category relation, in which KP 

consists of only two predicates (P and its antonym).  
Given that the denotations of members of KP are mutually constrained (23), the orderings 

of entities (their degrees) in contrasting categories must also be mutually constrained. We 
already saw that this is the case with antonyms (the ordering relation of a predicate and of its 
antonym are reversed). However, linguistic theories usually disregard the relations between 
the denotations and orderings of contrasting categories. Most of the predicates, which have 
more than one contrasting category, are nouns, and nouns are treated by linguists as non-
gradable. In 2.2 and in chapter 4, I discuss some relevant psychological findings and theories 
which explain the ways contrasting categories might affect the ordering relation of a 
predicate. Note also that future investigation is needed in order to establish the felicity status 
and correct interpretation of comparisons with two contrasting categories like (24).     
 

(24)   a.    This rod is more red than that rod is blue 
b. This Thai dish is more sour than sweet  

 
2.1.6 Between-predicate comparisons  
 
Certain statements (which are often called sub-deletion comparatives) involve comparisons of 
degrees in two different predicates. In order to abstract away from theoretical considerations, I 
will call these statements between-predicate comparisons (25a). Conversely, I will call 
statements that involve comparisons of two degrees in one predicate (such as The table is 
longer than the sofa is) within-predicate comparisons. Pairs of predicates may occur in 
between-predicate comparisons iff their degrees are comparable, as demonstrated by the 
contrast in (25a-b). 
  

(25)   a.       The table is longer than the sofa is wide 
b. # The table is longer / more long than the sofa is heavy 
c. # Dan is taller / more tall than Ram is intelligent 
d. # John is taller / more tall than he is not 
e. # John is taller / more tall than he is short 

 
The infelicity of (24b) demonstrates the incommensurability of the degrees associated 

with long and the degrees associated with heavy. In particular, a predicate and its negated 
form or a predicate and its antonym can never co-occur in between-predicate comparisons, 
where the antonym is in the than clause (Buring 2007; Landman 2005), as demonstrated in 
(22). 

However, under certain circumstances, predicates which are incommensurable can 
nonetheless occur in sub-deletion statements. 
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2.1.6.1 Comparisons of deviations from a midpoint   
 
First, they can do so when the two predicates are interpreted as measuring deviations from a 
midpoint to different directions. Such an interpretation is called comparison of deviation 
(Kennedy 1999). For instance, the midpoint in (26) is the correct time. 
 

(26)  My clock is faster than yours is slow 
 

2.1.6.2 Meta-linguistic interpretations   
 
Second, according to Kennedy, examples like (25c) above can receive a metalinguistic 
interpretation. That is, they can be used ironically to convey the information that Ram is not 
intelligent. According to Klein (1991), in this use, (25c) is an answer to the question is Ram 
intelligent rather than to a question like how tall is Dan or how clever is Ram. 
 

2.1.6.3 Comparisons of relative position   
  
Third, between-predicate comparisons may sometimes be felicitously used in a ’normal’ 
interpretation, that is, so as to compare the relative positions of entities in two different scales 
(though the availability of this interpretation may be heavily dependent on contextual 
information). 
 

(27)   a.   My 14 year old son is also an Aug 24 Virgo. I find that he is more typical of 
     a Leo in the sense that he is outgoing and easy to get along with. Don’t get me 

   wrong, he also has Virgo type behavior 
b. The program began with Debussy�s rarely heard Fantasies. In this three-

movement, artfully integrated piece � a �concerted� work  rather than a 
completely developed concerto -  the extensive piano part is more of a first 
among equals than a showcase for a virtuoso soloist  

c. When Dan comes home from school and I come home from work, we are 
always hungry and tired. But usually, Dan is more hungry than tired, while 
I am more tired than hungry. 

d. Dan is tired and Mira is hungry. Take care of them. Dan is more tired than 
Mira is hungry, so take care of him first. 

 
For example, the speaker in (27a) asserts that her son is more typical of a Leo than of a 

Virgo, despite the fact that the typicality ordering criteria for Leo and for Virgo are different. 
The writer of (27b) compares the degrees of a piano part in two different categories. These 
examples need to be interpreted neither as comparisons of deviation nor meta-linguistically in 
the above sense. (27b) can answer the question how much is the piano part (of) a showcase 
for a virtuoso soloist?). In (27c), Dan’s being more hungry than tired is understood as a Dan 
having a stronger preference to eat than to sleep. That is, the extents to which the hunger and 
the tiredness disturb Dan are compared. Similarly, in a context whereby one adult has to take 
care of two children, Dan is more hungry than Mira is tired in (27d) can be understood as 
stating that Dan’s hunger and Mira’s tiredness require urgent action and as comparing the 
extents to which the action is urgent. 
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2.1.6.4 Comparisons of contrast categories    
 
According to my informants, between-predicate comparisons seem to improve, in both 
English and Hebrew, if the adjectives in question are interpreted as contrasting categories (cf. 
2.1.5).  
 

(28)   a.    This rod is more red than it is blue 
b. This Thai dish is more sour than sweet (or anything else) 

 
2.1.6.5 Nouns freely occur in between predicate comparisons    

 
Finally, nouns are again different. 
We saw that nouns differ from adjectives in that adjectives are typically felicitous in within-
predicate comparisons, while nouns are typically not felicitous in such comparisons. 
Surprisingly, nouns differ from adjectives also in that, unlike most of the adjectives, they 
freely occur in between-predicate comparisons. I have found numerous examples like (29a-c) 
in a simple google search for "more a".  
 

(29) a.   Bling Bling says "tweet" (I’m convinced he’s more a bird than a cat). 
b. � giving me three bits of furniture which she didn’ t want anymore (a coat 

rack, chair, and stool thing which is really more a table than anything else 
c. The "wall" was rolling backward until it come to a horizontal position, now 

being more a table than a wall 
d. Chevy is more a car than a truck  
e. The ostrich is more a bird than the platypus is a mammal 
f. A bat is no more a bird than a whale is a fish 

 
Since linguists usually consider nouns not to be gradable, this data was overlooked in the 

past.  
 
2.1.7 Within-predicate comparisons 
 
One of the most central linguistic tests for predicate gradability is compatibility with the 
comparative morphemes in within-predicate comparisons. Consequently, many linguistic 
theories of gradability focus on the semantics of the comparative morphemes, and the way the 
meaning for statements of within-predicate comparisons is derived compositionally from the 
meanings of the parts. I will now briefly survey some of the relevant linguistic data.  
 

2.1.7.1 The morphological complexity of comparative versus positive predicates 
 
The first important finding is the following (Kamp 1975; Klein 1991). Cross linguistically, 
the morphological forms of positive predicates (e.g. tall) are always less complex than those 
of the comparative and equative relations (taller; less tall; as tall as). The latter are derived 
from the former. This is surprising. Intuitively, the meaning of a comparative (the partial 
ordering of entities by the extent to which they satisfy a property), appears to be a conceptual 
primitive, or at least to be conceptually simpler than (the meaning of) the positive predicates. 
Intuitively, in order to determine whether an entity d1 falls under a positive predicate P, we 
need to compare d1’s degree in P and another degree, standardP (P’s contextual standard of 
membership). P’s standard may vary between contexts and may be unknown. Conversely, 
decisions about membership in the comparative predicate more P than d2 require no 
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information about P’s standard. The items which are being compared are directly given, as 
demonstrated in (30). If implicit comparison is part of the syntax, semantics, or processing of 
P, and P’s standard is not part of the syntax, semantics, or processing of the comparison 
morpheme, why is P’s form cross linguistically simpler than that of the comparison 
morpheme? 
 

(30)   a.    [[P]]c = {d∈D | d ≥P standardP in c}   
b. [[more P]]c = {<d1,d2>∈D2 | d1 ≥P d2 in c} 

 
2.1.7.2 The comparative morphemes 

 
The semantics of the comparative should correctly predict the semantic dependencies between 
more, less and as comparatives.  

With regard to more and less, the entailment pattern in (31a) seems to hold for every pair 
of entities in the local domain of a gradable predicate, as demonstrated in (32b) for the 
predicate tall. With regard to a predicate P and its antonym Pant, the entailment pattern in 
(31c) seems to hold for every pair of entities in the local domain, as demonstrated in (31d-e) 
for the predicates tall and short (or non-tall). In other words, at least within a common local 
domain, the scales of a predicate P and its antonym, Pant (for instance non-P), seem to be 
inversely related. Intuitively, these inverse relations hold also between the scales of a 
predicate P and its direct negation, not-P, but this is harder to verify directly, given that the 
negated predicate is not quite felicitous in the comparative (31f).   
 

(31)   a.   ∀d1,d2∈DP:       d1 ≥P d2  ⇔   d2 ≤P d1   
b. Dan is taller than Sam is  ⇔   Sam is less tall than Dan is 
c. ∀d1,d2∈DP,Pant:     d1 ≥P d2 ⇔   d2 ≥Pant d1  
d. Dan is taller than Sam is ⇔   Sam is shorter than Dan is 
e. Dan is taller than Sam is  ⇔   Sam is more non-tall than Dan is 
f. Dan is taller than Sam is  ⇔  # Sam is more not tall than Dan is 

 
In certain predicates, the entailment pattern in (31c) seems to fail, as demonstrated in 

(32a) (Rotstein and Winter 2005). In particular, pairs of healthy entities can stand in the 
healthier relation, but not in the relation sicker. The latter can only felicitously apply to sick 
entities, as demonstrated by the contrast between (32b) and (32c).  
 

(32)   a.   Dan is healthier than Sam is   ⇐  ≠>   Sam is sicker than Dan is   
b. Dan and Sam are sick, but Sam is healthier than Dan is 
c. # Dan and Sam are healthy, but Sam is sicker than Dan is 

 
The entailment pattern in (31c) fails in less comparatives in as many cases as it fails with 

more comparatives, and interestingly, maybe in more cases. In particular, it becomes harder to 
apply the less healthy relation to pairs of sick entities, as demonstrated by (33).  
 

(33)   a.      Dan is less healthy than Sam is  ¬�  Sam is less sick than Dan is    
b. ? Dan and Sam are sick, but Sam is less healthy than Dan is 
c. # Dan and Sam are healthy, but Sam is less sick than Dan is 

 
In addition, every predicate which is combined with a comparative morpheme is affected, 

at least to some extent, by the presupposition that the ordered entities fall under the predicate. 
To demonstrate this, I have asked 35 Hebrew speakers to judge whether they agree, yes or no, 
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with statements in Hebrew, which directly translate into the statements in (34). While 95% of 
these speakers agreed with (34a), only (65%) agreed with (34b) and only 55% agreed with 
(34c). Why? These speakers were reluctant to order birds by typicality in non-bird. Some of 
them have explicitly said so. That is, their no answer has to be interpreted as stating that it is 
not possible to felicitously apply the comparative more/less typical of a non-bird to arguments 
which fall outside of the domain of typical of a non-bird (namely � to birds).  
This presupposition seems to be stronger in statements with a positive comparative morpheme 
(more) than in statements with a negative one (less). More speakers were willing to accept 
(34b) than (34c), despite the fact that (34c) involves but one negation (non), while (34b) 
involves two negative elements (less and non). Thus, (34b) may be harder to process and, 
hence, less likely to be accepted. The presupposition that the ordered entities fall under the 
ordering adjective turns statements which compare non-members inappropriate. This effect 
seems to be strong enough to turn the more complex statement more acceptable than the 
simpler (but less appropriate) one. 
 

(34)  a.   A robin is more typical of a bird than an ostrich   95% Yes  
   More P(r, o) 

b. A robin is less typical of a non-bird than an ostrich 65% Yes 
  less Pant(r, o) 

c. An ostrich is more typical of a non-bird than a robin 55% Yes  
  More Pant(o,r) 

 
In conclusion, more and less comparatives seem to differ in the extent to which they raise 

the expectation that the ordered entities are predicate members. This expectation may also be 
stronger for the subject or for the object. These issues call for further empirical investigation. 
With regard to the equative morpheme as, its semantics seem to be incompatible with degree 
modifiers such as two meters (35a) (Schwarzschild and Wilkinson 2002). In addition, the 
truth value of equative statements, like the one in (35b), may change when more fine grained 
units of measurement (say, millimeters) replace less fine grained ones (centimeters).  
 

(35)   a.   * Dan is two meters as tall as Sam  
b.   Dan is as tall as Sam  

 
Finally, the comparative morphemes interact with quantifiers and intensional operators in 

different ways. For a discussion see Kennedy (1999), Rullmann (1995) and Schwarzschild 
and Wilkinson (2002). For a fuller review of puzzles and theories related to gradability and 
comparison see Klein (1991) and Kennedy (1999).  
 

2.1.7.3 ’At least’, ’at most’ and ’exactly’ readings 
 
With regard to the equative as, the indeterminacy which characterizes numerals characterizes 
also this comparative morpheme (Schwarzschild and Wilkinson 2002). Like the numeral in 
(36a), as in (36b) is interpreted as meaning at least as. Like the numeral in (36c), as in (36d) 
is interpreted as meaning at most as. Like the numeral in (36e), as in (36f) is interpreted as 
meaning exactly as.  
 

(36)   a.   Parents of 2 children get in free of charge  (at least 2)    
b. If you are  as tall as Dan, you can reach the basket (at least as tall as  Dan) 
c. I can take 4 persons in this car    (at most 4) 
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d. If your car is as tall as Dan’s car, it will have no problem passing under that 
bridge       (at most as tall as Dan’s) 

e. How many children do you have? 2.  (exactly 2) 
f. How tall is Dan? He is as tall as Peter.  (exactly 2 as tall as Peter) 

 
As in Kadmon’s (1987) treatment of the semantics of numerals, the semantics of the equative 
morpheme (and probably also the comparative morpheme, as discussed in ongoing chapters; 
cf. Landman 2005) should be one that can be modified by at least, at most and exactly. The 
pragmatic theory should ultimately determine when and how these modifier meanings show 
up. 

Note that the same indeterminacy characterizes also numerals in comparative predicates. 
We can demonstrate this fact by construing examples like (37a-c).  
 

(37)   a.   If your car is two centimeters taller than Dan’s car, it will not pass under that 
     bridge        (at least 2 more) 
b. If your car is two centimeters taller than Dan’s car, it will have no problem 

   passing under that bridge      (at most 2 more) 
c. How tall is Dan? He is 2 centimeters taller than Peter  (exactly 2 more) 

 
2.1.7.4 Extent versus Quantity interpretations of comparative statements 

 
The semantics of the comparative should be compatible with its cross-categorical nature.  
In adjectives, the comparative form compares the extents to which the entities manifest the 
property. For example, (38a) is interpreted as stating that the extent to which Dan is happy 
exceeds the extent to which Sam is happy.  
In nouns, the comparative form compares quantities, not extents. In plural nouns, it compares 
number of entities. For example, (38b) is interpreted as stating that the number of boys that 
danced exceeds the number of girls that danced (| [[boys]]c ∩ [[danced]]c| > | [[girls]]c ∩ 
[[danced]]c|). In mass nouns, the comparative form compares amounts of stuff. For example, 
(38c) is stating that the amount of pepper in the dish exceeds the amount of rice in it, though 
the measure of amount seems to be indeterminate here: it may be number of units, volume, 
weight or even effects on the dish’s taste. At any rate, (38b) and (38c) involve no reference to 
extents in the properties boy(s), girl(s), pepper and rice (degrees of boy-hood, girl-hood, etc.), 
as demonstrated in (38d-e). 
 

(38)   a.       Dan is happier/ more interesting than Sam is 
b.     More boys than girls danced  
c.    There is more pepper than rice in this dish 
d. * This Chevy is more (a) car than that Chevy 
e. * This powder is more pepper than that powder 

 
The lack of extent interpretation for more in nouns cannot be explained by the availability 

of the quantity interpretation (that interferes). This explanation is problematic because the 
quantity interpretation is not available in singular nouns. Singular nouns only have singular 
individuals in their denotation and, therefore, combinations like more a boy than or more a 
car than do not have the quantity interpretation. Nonetheless, in English, it is not felicitous to 
say that someone is more a boy than someone else, or that something is more a car than 
something else (cf. (38d-e)). The extent reading is not readily available (we need to say more 
of a boy and more of a car). Thus, the availability of the quantity reading cannot explain the 
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incompatibility of the noun meaning with the extent reading of more in within predicate 
comparisons. 

Verbs usually cluster with nouns (Klein 1991), in that the comparison is not understood 
to be between extents to which entities manifest the verbal property. Rather, the comparative 
applies to one of the verb’s arguments. For example, (39a) is interpreted as stating that the 
temporal duration of Dan’s dancing exceeds that of Sam’s dancing, or that the spatial path of 
Dan’s walk exceeds that of Sam’s walk. However, experience verbs are exceptions � they 
cluster with the adjectives (Aya Meltzer p.c.). For example, (39b) is interpreted as stating that 
the extent to which today’s film interested Dan exceeds the extent to which yesterday’s film 
did. Finally, adverbs and prepositions may also occur in the comparative, as demonstrated in 
(39c). The adverbs seem to cluster with the adjectives. 
  

(39)   a.   Dan walked / danced more than Sam did 
b. Today’s film interested Dan more than yesterday’s film did 
c. more slowly, nearer, before, after 

 
The extents which adjectival comparisons like happier compare are sometimes denoted 

by a corresponding nominal property (e.g. happiness). They cannot be denoted by a 
corresponding verbal property (e.g. being happy). For example, (40a) and (40b) are 
interpreted very much along the same lines, while (38c) is completely infelicitous (Moltmann 
2005).    
 

(40)   a.   Dan is happier than Sam is  
b. Dan’s happiness is greater than Mary’s happiness 
c. * Dan’s being happy is greater than Mary’s being happy 

 
2.1.7.5 Phrasal versus clausal comparatives 

 
Comparatives which surface as relations between two noun phrases, like (41a), are often 
called phrasal comparatives. Comparatives which surface as relations between a noun phrase 
and a clause, like (41b), are often called clausal comparatives.  
 

(41)   a.    Phrasal comparatives: Dan is happier than Sam  
b. Clausal comparatives:  Dan is happier than Sam is 

 
Intuitively, phrasal and clausal deletion comparative types do not seem to differ in 

meaning. Yet a closer examination shows that there are differences between them. First, given 
the syntactic differences between them, the compositional derivation of their truth conditions 
is different (Kennedy 1999).  

Second, extraction is possible from phrasal comparatives, but not from clausal ones (for a 
discussion see Kennedy 1999). 
 

(42)   a.     You finally met somebody you are taller than   
b. * You finally met somebody you are taller than (he) is 
c.    Which planet is Neptune as bright as? 
d. * Which planet is Neptune as bright as is? 

 
Third, negative polarity items (as opposed to free choice ones) can only occur in the 

scope of the clausal comparatives, as demonstrated in (43a). Consequently, some authors 
argue that this is a downward entailing context (Hoeksema 1983). Others show that than-
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clauses in clausal comparatives cannot be downward entailing (Schwarzschild and Wilkinson 
2002: 3-8; Landman 2005). For example, given the assumption that Mary is a girl, x teased 
every girl entails that x teased Mary. The direction of entailment is supposed to be reversed if 
these two expressions are embedded within a downward entailing context. Indeed, (43b1) and 
(43b2) entail (43b3) (Every boy who teased every girl has also teased Mary; hence, by (41b1), 
he was sent to the headmaster). This entailment pattern shows that every is indeed downward 
entailing on its first argument. However, (43c1) and (43c2) do not entail (43c3). Thus, the 
than-clause in a clausal comparative does not seem to be a downward entailing context. The 
occurrence of negative polarity items in these contexts calls for an alternative explanation (for 
further discussion see Landman 2005). 
 

(43)   a.    It is hotter in New Brunswick today than it ever was in LA   
b. 1. Every boy who teased Mary was sent to the headmaster 

2 Mary is a girl. 
3. Every boy who teased every girl was sent to the headmaster 

c. 1. John is more famous than Mary is 
2 Mary is a girl. 
3. John is more famous than every girl is 

 
Fourth, according to Kennedy (1999), clausal comparatives differ from phrasal 

comparatives, in that the former but not the latter are ambiguous in ellipsis. For example, the 
second conjunct in (44a) is unambiguous, having only the interpretation in (44c). The second 
conjunct in (44b) is ambiguous, having either the interpretation in (44c) or that in (44d). 
 

(44)   a.    The table is longer than the rug is wide, and the rug is longer than the desk   
b. The table is longer than the rug is wide, and the rug is longer than the desk 

is. 
c. �the rug is longer than the desk is long. 
d. �the rug is longer than the desk is wide. 

 
Finally, clausal comparatives are ungrammatical whenever the "missing" material in the 

than clause is contained in an extraction island, i.e. in a linguistic context from which 
extraction is impossible, as demonstrated in (45) with WH-word extraction (Chomsky 1977). 
The corresponding grammaticality failures in comparatives are demonstrated in (46a-b) (WH-
islands); (46c) (complex NP island) and (46d) (adjunct island). 
 

(45)   a.    * Who did Sam wonder whether Dan kissed?   
b. * Who did Sam know who said that Dan kissed?  
c. * Who did I see a paper that said that Dan kissed?    
d. * Who were we amazed when Dan kissed?  

(46)   a.    * Mercury is closer to the sun than I wondered whether it was   
b. * Mercury is closer to the sun than I knew who said it was 
c. * Mercury is closer to the sun than a paper that said it would be  
d. * The solar flares were more energetic than we were amazed when the aurora 
         Borealis was 
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2.2 The second set of facts: Psychological evidence for vagueness and gradability in nouns 
 
We will begin by reviewing symptoms of vagueness and gradability in nouns, which occur 
repeatedly in the empirical research of the basic structure of the concepts denoted by natural 
language nouns. These symptoms are usually called the typicality effects. For an early but 
extensive review about typicality and categorization see Mervis and Rosch (1981). 
Throughout the representation of the psychological facts, I also present purely linguistic facts, 
showing that vagueness and gradability systematically occur in nouns. Most of these facts 
were observed in the past, but their implications for the semantics of nouns were not worked 
out. They appear to be incompatible with the conclusions that were drawn based on the facts 
in 2.1. A complete analysis should clarify exactly how these two sets of facts go together. By 
putting all these phenomena together, I wish to emphasize that we need to consider the 
linguistic evidence for gradability when we work on the semantics of nouns.   
 
2.2.1 A denotation gap in nouns 
 
Experimental findings suggest that quite often speakers are uncertain about the membership 
of entities in nominal categories. For example, tomatoes fall between fruit and vegetables and 
three-legged seats with a small back fall between chairs and stools. While speakers rarely 
(under 3% of the time on average) change their minds about the category-membership of clear 
instances of nouns, they do so above 20% of the time (on average) in borderline cases like 
curtains for furniture or avocado for vegetables (McCloskey and Glucksberg 1978). 
 
2.2.2 Ordering relations between entities in nouns 
 

2.2.2.1 Psychological evidence for entity orderings in nouns 
 
The last forty years of research in cognitive psychology have established beyond doubt that 
speakers consider certain entities as better examples than others of categories such as those 
which natural language nouns denote. For example, a robin is often considered more typical 
or representative of a bird than an ostrich or a penguin. In addition, a bat or a butterfly is 
often considered more related or more similar to a bird than a dog or a cow. When subjects 
are asked to rate an item as to "how good it is as an example of a given category" on, say, a 
seven-point scale, their ratings are highly similar (the extent of variance between subjects is 
identical to the extent of variance within different tests of one and the same subject 
(McCloskey and Glucksberg 1978).   

These basic typicality judgments are connected to numerous processing effects. Most 
importantly, typicality correlates with online categorization times. For example, when robins 
are considered more typical birds than ostriches, verification time for sentences like a robin is 
a bird is faster than for sentences like an ostrich is a bird (Rosch 1973; Rips, Shoben and 
Smith 1973; Rosch, Simpson and Miller 1976; Roth and Shoben 1983; Armstrong, Gleitman 
and Gleitman 1983).  

Furthermore, two variables form the associative strength of the link between (the name 
of) an instance and (the name of) a category: Category dominance is the frequency that a 
category is produced in response to the name of an instance. Instance dominance is the 
frequency that the instance is produced in response to the name of a category (Batting and 
Montague 1969). Typicality ratings often correlate with these two variables, and mostly with 
instance dominance.  
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In addition, in recalling memorized lists of category exemplars, people tend to reorder 
them, such that the more typical items are produced earlier (Rosch 1973; Rosch, Simpson and 
Miller 1976). In accordance, Rosch (1973) writes:  
 

Retrieval of category instances from long term memory may be performed by means of 
serial, fixed-order, self terminating search which begins with the best examples of the 
category (Rosch 1973: 140-141).  

 
Accordingly, the link between a categorical anaphor (namely, a definite expression like 

the fruit) and its antecedent (an expression like the apple or the banana) is easier when the 
antecedent denotes a highly typical member of the category (Garrod and Sanford 1977; Roth 
and Shoben 1983). Conversely, in passages describing a protagonist selecting a category 
member and not selecting another member of variable typicality (for instance, in a passage of 
the form Dan Just bought a mango but not an apple / kiwi), the process of anaphora resolution 
(i.e. reading time of, e.g. he ate the fruit) is longer following a negated expression which 
denotes a typical instance, compared to a negated expression which denotes an atypical 
instance. Thus, in the activation of fruit, typical instances are more accessible. It is harder to 
suppress them and to access atypical instances instead. Consequently, the negation of highly 
typical examples is harder to process (Levine 2002). This effect disappears only when the 
member selected by the protagonist is highly typical (Dan Just bought a banana but not an 
apple / kiwi), due to the closer link between categorical anaphors and highly typical 
antecedents (Levine 2002). 

Finally, the prominence of the typical instances was supported also by studies in the 
priming paradigm. Judgments of same or different for pairs of instances were facilitated 
(primed) by hearing the category name only in pairs of typical instances. Atypical instances 
were not primed (Rosch, Simpson and Miller 1976). 
 

2.2.2.2 Linguistic evidence for entity orderings in nouns 
 
These ordering effects have several purely linguistic reflexes.  
First, in order to make the noun bird gradable, one can use the modifier typical, or only add 
the particle of to the comparative morpheme, as in (47a).  
Second, nouns turn easily into adjectives, by adding a morpheme like ’y’, as in birdy, and the 
resulting adjective is gradable (47b).  
 

(47)   a.    A robin is more (typical) of a bird than an ostrich 
   b.   The noun activity is ’nounier’ / less ’nouny’ than the noun bird (Ross 1973) 

 
Third, sometimes, degree-modifiers (48a) and scalar modifiers (48b) can combine with nouns 
(Alexander Grosu, personal communication).  
Fourth, as noted in 2.1.6.5, nouns occur freely in between predicate comparisons (48c). 
 

(48)   a.    This is pretty much a chair  
b. This is almost a chair 
c. This is more a chair than a table 

 
These facts are hard to explain if nouns are non-gradable. 

In conclusion, sometimes nouns are susceptible to degree-modification (and, as we saw in 
2.1.6.5, at least one structure that is conventionally viewed as mediated by degrees ("more P 
than Q") licenses (bare) nouns more freely than it licenses adjectives. Thus, we have evidence 
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for both conceptual gradability (graded judgments of membership) and morphological 
gradability (compatibility with morphemes like ’more’ and ’much’, whose semantics relate to 
degrees) in nouns. 

In addition to these basic facts, typicality is also known as affecting the acceptability of 
certain reinforcements and hedges. Their acceptability in sentences of the form an x is P 
depends on whether the argument is a typical member (49a-c), an atypical member (49d-f), or 
a non member which, nonetheless, can be considered typical (49g) (Lakoff 1972). 
 

(49)   a.       A robin / sparrow / parakeet is a true bird  
b. # Technically speaking a robin / sparrow / parakeet is a bird 
c. # A robin is virtually a bird 
d.    Technically speaking a chicken / duck / goose is a bird 
e.    A penguin is virtually a bird 
f. # A chicken / duck / goose is a true bird 
g.    Loosely speaking a bat / butterfly / moth is a bird 

 
The acceptability of sentences of the form X is virtually Y depends on placing in the X 

slot the argument denoting the less typical item, as demonstrated in (50) (Lakoff 1973). 
Similarly, the acceptability of sentences of the form X is like / similar to Y depends on placing 
in the X slot the argument denoting the less typical item (51) (Tversky and Gati 1978). Given 
this finding about the asymmetry of the similarity relation, Gleitman Gleitman, Miller and 
Ostrin (1996) observed (and empirically established) that many linguistic relations, including 
equal and identical, are asymmetrical, in a way which depends on the arguments� typicality. 
 

(50)   a.       A penguin is virtually a robin  Much better than: 
b. # A robin is virtually a penguin   

(51)   a.      Mexico / Canada is similar to USA Much better than: 
b.    USA is similar to Mexico / Canada 

 
2.2.3 The noun dimensions 
 

2.2.3.1 Psychological evidence for the association of nouns with dimensions 
 
Experiments have established that speakers associate concepts such as those which natural 
language nouns denote, with sets of dimensions (for reviews see Rosch and Mervis 1981; 
Murphy 2002). For instance the noun bird is usually associated with dimensions like feathers, 
flying, nesting, singing, eating insects, small size, etc.  

The association of nouns with dimensions is also connected to unconscious processing 
effects. Most importantly, during categorization, speakers pay more attention to dimensions 
previously rated as more related to the noun (Glass and Holyoak 1975). For example, when 
red is rated as more important than round for the noun apple, speakers decide that apples are 
red faster than that apples are round. In addition, the mean ranked importance (or weight) of 
each dimension in a group of subjects, correlates with the frequency with which the 
dimension is generated when the subjects are asked to provide a list of dimensions for the 
noun (Hampton 1987: 59). This correlation is low, though, since certain rather important 
dimensions which are very general or are presupposed by the noun (like animate for a bird) 
are not usually produced by subjects. 

There is ample neuropsychological evidence for the cognitive reality of both the 
typicality entity ordering relations and the dimension sets. 
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Faster online reaction time in categorization tasks for typical compared to atypical 
examples is found in healthy adults, elder subjects and Broca aphasic patients, but not in 
Wernicke aphasic patients, who generally, suffer most from deficits in language 
interpretation. They make the highest number of errors on the task and are also significantly 
slower to respond (Kiran and Thompson 2003a). Evidence for the importance of the noun 
dimensions comes from rehabilitation methods for aphasic patients with naming deficits due to 
damage in brain areas underlying the representation of lexical categories. Treatment 
emphasizing the typicality dimensions is a successful approach for training naming, resulting in 
stronger training effects than other training techniques such as picture-word matching (Kiran 
and Thompson 2003: 783). In addition, the extensive brain imaging research in normal adults 
shows that nouns with different characterizing dimensions are stored in different brain areas. 
Nouns denoting artifacts are identified by their use (e.g. chair is identified by a property like 
is used to sit on) and hence semantic information about these predicates is stored near brain 
areas responsible for motor control and action planning. Nouns denoting animate beings are 
identified by sensory (usually visual) properties. Hence, semantic information about these 
nouns is stored in areas in which the relevant sense is implemented (Susan Bookheimer 
2002). 
 

2.2.3.2 Linguistic evidence for the association of nouns with dimensions 
 

Finally, these effects have a linguistic reflex, too. Like the felicity of nouns in the 
comparative, also wrt-modification and quantification over the dimensions, which are 
impossible in bare nouns (52a) (cf. 2.1.2.2), become possible if the nouns are slightly 
modified (52b). This fact is hard to explain if nouns are not associated with grammatically 
accessible ordering-dimensions. 
 

(52)   a. # Tweety is a bird in every respect / #  generally a bird / # a bird wrt flying    
b. Tweety is a typical bird in every respect / generally typical of a bird / typical  

       of a  bird wrt flying  
 

Note that it is not the case that the adjectival dimensions are gradable and the noun 
dimensions binary. For example, the typicality ordering in bird can be represented by 
gradable dimensions like size and degree of ferocity, and the ordering in adjectives like 
healthy can depend on ’binary’ (yes / no) dimensions like has cancer. In addition, I do not see 
why wrt-modification and quantification would be available for gradable dimensions, but not 
for binary dimensions. Consequently, this distinction fails to explain the differences between 
the nouns and the adjectives. 
 

2.2.3.3 Lack of clear cut membership criteria in nouns  
 
What do the dimensions which speakers associate with concepts like bird (e.g. feathers, 
flying, nesting, singing, etc.) stand for? The classical view, which has been prevalent since 
antiquity, considered these dimensions to be definitional: Necessary and sufficient conditions 
for membership in the denotation (Aristotle, Apostle 1980: 619-620; Locke 1968 [1690]; 
Searle 1958; Fodor and Katz 1963; Katz and Postal 1964; Jackendoff 1972). This view was 
rejected on the basis of philosophical and empirical grounds. 
Wittgenstein (1968 [1953]) and Fodor et al.. (1980) show that the idea of definitions is rarely 
if ever met in natural categories. For example, which properties can define games? Maybe 
involve physical activity? But this is not valid for chess. Maybe compete against opponents? 
But solitaire does not involve any opponents, etc. For each dimension of games, some entities 
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exist which do not satisfy it, but nevertheless fall under games. Thus, a member of a natural 
category may share a slightly different set of properties with every other member of the 
category. In other words, the nominal dimensions do not stand for necessary conditions for 
membership in the denotation. Nor do they stand for sufficient conditions for membership. In 
many concepts, some entities exist, which satisfy their presumed necessary conditions, but do 
not fall under them. For instance, famous counter-examples to the definition of bachelor are 
the popes and homosexuals that have been living with a partner for many years. They are 
adult males that were never married, but are they bachelors? Thus, even if some dimensions 
form necessary conditions for membership in a category, there is nothing to tell us what a 
sufficient set of conditions should be. This fact renders the degree of similarity of entities to 
prototypical examples of the category crucial in determining their status in the category (Hann 
and Chater 1997).  

Empirical studies (Hampton 1979 and 1995) experimentally established that, indeed, 
satisfying the dimensions is usually neither necessary, nor sufficient for categorization 
(membership in the denotation) in many different types of nouns (fish, vegetable, sport, 
transportation, uncle, grandmother, etc.) For example, the dimension horse-genotype is 
intuitively thought to form a necessary condition for membership under horse. Yet, these 
experiments show that creatures that violate this dimension, but are highly typical in other 
horse-dimensions, are often judged to be horses. In Hampton (1979), the noun bird was an 
exception in that no serious exceptions to its important dimensions were found. Yet, one can 
easily imagine a situation, whereby a mutation in a certain type of bird produces a new type, 
which is, say, feather-less. It is not clear at all that this type will be automatically classified as 
falling outside the domain of bird. This shows that has feathers is not really ’necessary’ for 
birds. In a sense, only by accident it does not yet have any exceptions.  

Certain attempts were made to weaken the classical theory (see, for instance, Searle 
1958), in order to reconcile it with the counter-examples, for instance, by treating the set of 
criteria as a disjunction, requiring only one of the criteria to be satisfied in each case. Such 
attempts have finally led to the abandonment of the classical theory.  
 

2.2.3.4 The noun dimensions as ordering dimensions 
 
What do the dimensions which people link with a category like bird stand for, if not 
definitions? Empirical studies (Rosch and Mervis 1975) illustrated that when the dimensions 
are satisfied, they are raising the similarity of entities to prototypical examples. As a 
consequence, they are raising the typicality and likelihood of categorization of entities in the 
category. Thus, the noun dimensions constitute ordering dimensions, which together help to 
measure the typicality (and membership likelihood) of entities in the category. 

Following Wittgenstein (1968 [1953]), typicality is equated with family resemblance 
among category members. It was found that the highest typicality (family resemblance) scores 
belong to items with the largest set of shared dimensions. For example, in experiment 5 in 
Rosch and Mervis (1975), the stimuli were artificial categories of letter strings. The weight of 
each dimension (letter type) was indicated by the number of strings in the category in which it 
occurred. The sum of weights of the letters in each string represented its family resemblance 
score. Rosch and Mervis found that these scores correlated with subjects’ typicality ratings. 
Thus, the weighted mean of an entity in the dimensions common in a category (within-
category similarity) is a good indicator of the entity’s typicality in the category. This was also 
found to hold true of more natural categories like bird and furniture (in Rosch and Mervis 
1975 correlations ranged between 0.84 and 0.91). In these categories, a dimension was 
defined to be a property which many subjects link to the category, and the weight of each 
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dimension was given by its frequency within the category members (the number of members 
which subjects described by it; cf. Rosch and Mervis 1975: 579-80). 

Thus, these studies established that the entities which are rated as more typical in the 
category are also rated as more typical in the category dimensions (Rosch 1973); e.g. overall 
(on the average), a robin scores better than an ostrich (which is a less typical bird) in small, 
flies, sings, perches in trees and so on. Accordingly, the standard cognitive theory models 
typicality by average on the dimensions. For instance, according to Tversky’s famous (1977) 
analysis, the contrast model, the similarity of a robin to a canary or to a bird (and, accordingly, 
the typicality of a robin in bird), depends on dimension matching, i.e. on the number (and 
weights) of the dimensions common to both concepts, as opposed to the number (and weights) 
of the dimensions distinct to each concept, which are taken into account. Again, typicality is 
represented in terms of the sum of the entities’ weighted degrees in the noun dimensions, that is, 
by averaging. A detailed discussion of different dimension models and averaging methods is 
found in chapter 4.  
 
2.2.4 Contrast categories 
 
Researchers like Rosch and Mervis (1975) found also that the weighted mean of entities in the 
dimensions which are common in contrasting categories (similarity between-categories) is 
inversely related to typicality in the category. For example, if two items are equally good in the 
bird dimensions, the one which is less good in the dimensions of other animal types, such as 
mammals or reptiles, is regarded as more typical in bird. Rosch and Mervis (1975) found that 
correlations between typicality and between category dissimilarity for the categories cars and 
chairs ranged between 0.67 and 0.86. Put differently, violating the dimensions of other 
categories, i.e. satisfying their negations, is regarded as typical of each category. The set of 
animal types which are taken into account in calculating typicality in bird is usually called the 
contrast set (Rosch and Mervis 1975: 591). This notion is related to the notion of a comparison 
class in the analysis of gradable adjectives in linguistics (cf. 2.1 and 3.1). 

It was therefore established that the entities which are rated as more typical in the 
category are also less typical in (the typicality dimensions of) other related categories (the 
contrast set).  

It was also concluded that the weight of a dimension (how diagnostic it is of the 
category) depends on the extent to which its frequency of occurrence in the concept’s 
instances is high and on the extent to which its frequency of occurrence in contrasting 
concepts is low. This probabilistic view concerning the selection of dimensions and its 
limitations are discussed in chapter 4. 
 
2.2.5 The tight connections between the entity ordering and the denotation 
 
In this section, I present evidence for the following generalizations. First, there are no 
relations between the typicality of an item, and the item’s mere frequency of occurrence in our 
experiences of the world. Second, often there are only loose relations between the typicality 
of an item, and the item’s frequency of occurrence as a category member. Third, there are 
indeed tight relations between the typicality of an item, and the subjective judgments of 
speakers with regard to the item’s frequency of occurrence as a category member. Thus, tight 
relations seem to exist between the entity ordering and the denotation in each predicate, as 
they are mentally represented in speakers’ minds. Let us shortly review the evidence for these 
generalizations. 
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2.2.5.1 Typicality and frequency of occurrence 
 
First, typicality cannot be identified with mere frequency of occurrence. For example, in 
North America and Europe, where most of the research on typicality is conducted, sparrows 
(which are considered typical birds) are seen far more often than penguins (which are 
considered atypical birds). However, chickens are seen more often and are talked about more 
frequently than other bird types, such as the oriole or catbird, which are nonetheless 
considered equally typical. Similarly, handball is less popular in the media compared to 
racing, but it is taken to be a more typical type of sport (Rosch 1975). 

 
2.2.5.2 Typicality and frequency of occurrence of items as category members 
 

Second, is typicality related to the frequency of occurrence of an item as category members? 
In experiment 2, Rosch, Simpson and Miller (1976) controlled for the frequency of 
occurrence of items in the training sessions of artificially constructed categories of several 
types. Crucially, participants observed the items which were better in the category dimensions 
(in categories of letter strings or stick figures) or in overall resemblance to a prototype 
example (in dot patterns categories), in fewer training sessions. Typicality ratings, verification 
time of category membership, order of production and error rate were all correlated with the 
category structure (average in the dimensions or overall resemblance to the category 
prototype), not with frequency. Homa, Dunbar and Nohre (1991) obtained similar results. 
However, exemplar theorists have shown that, under certain circumstances, when one item 
occurs more than others, it is considered to be more typical and it is categorized faster than 
less frequent items (Nosofsky 1988; Estes 1994). Most importantly, these results are normally 
obtained for very small artificially invented categories (Murphy 2002), and before learning 
proceeds to be near perfect (Erickson and Kruschke 1998; For a discussion of other conditions 
see Estes 1994: 211-217). 

If item frequency plays a role, the question is � W hat do we actually count? Is each 
occurrence of an item regarded as a different category type (types are being counted) or as a 
different entity occurrence (occurrences are being counted)? Barsalou, Huttenlocher and 
Lamberts (1998) presented two groups of subjects with the exact same stimuli during 
learning. However, they told one group that they may see some stimuli multiple times and 
they told the other group that each stimulus was unique. This manipulation had virtually no 
effect under most conditions. The very frequent item had a strong effect when it was 
interpreted as occurring often and when it was interpreted as having many instances. 

In fuzzy models (Zadeh 1965; Lakoff 1973; Osherson and Smith 1981), typicality is 
identified with ’objective’ membership probability. The notion of objective probability is best 
demonstrated by the restriction that for no item, the probability of membership in two 
categories (or in an intersective category like brown-apple) will be greater than the probability 
of membership in but one of the categories (brown or apple). Similarly, for no item can the 
probability of membership in a category (like bird) be greater than the probability of 
membership in one of its subordinates (ostrich), as demonstrated in (53). If typicality stands 
for objective membership probability, it should conform to these principles. However, 
speakers’ judgments about membership-likelihood and typicality do not conform to them. First, 
speakers often believe in (54a), namely, that some items (like, brown-apples) are more likely to 
be brown-apples than just apples. This belief is called the conjunction-fallacy (Tversky and 
Kahneman 1983). Second, speakers often believe in (54b), namely that some items (the brown-
apples again) are more typical in brown-apple than in apple. This is called the conjunction-effect 
(Smith et al. 1988). Third, speakers hold that some items (ostriches) are more typical in ostrich 
than in bird (54c). Let us call this the subtype-effect. 
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(53)        Objective Probability rules:  

  NO items are more likely brown-apples (brown and apples) than apples.  
  NO items are more likely ostriches than birds. 

(54) a.   The conjunction-fallacy: 
            Some items are more likely brown-apples than apples.  
 b.   The conjunction-effect: 
            Some items are more typical in ’brown-apple’ than in ’apple’.  
 c.   The subtype-effect: 
           Some items are more typical in ’ostrich’ than in ’bird’. 

 
In certain replications of Tversky and Kahneman’s (1983) experiment, participants were 

guided to bet on one of three choices of the form P, P and Q, and P and not Q. They were told 
that they will receive the money only if their bet does indeed turn out to be the case up to a 
certain date. The P and not Q condition was explicitly added so as to eliminate the possibility 
that P is interpreted as P and not Q, in which case there is no fallacy at all. For example, 
subjects had to divide 7 Euros between the following three bets (the emphasis in bald is 
mine): 
 

(55)          a.   In order to reduce traffic fatalities, 
the government will launch a publicity campaign.  

b. In order to reduce traffic fatalities,  
   the government will launch a publicity campaign  and  

 penalize more harshly dangerous traffic violations.  
     (Both events must happen for you to win the money placed on this bet). 
c. In order to reduce traffic fatalities,  

the government will launch a publicity campaign  and not  
penalize more harshly dangerous traffic violations.  

   (Both events must happen for you to win the money placed on this bet). 
 

The pattern of judgments reported above was replicated even in this improved paradigm 
(Bononi, Tentori and Osherson 2004). All sixty participants allocated money to some P and Q 
at least once, and likewise for P and not Q. The mean average of P was 2.10 instead of 7. The 
mean average for P and Q was reliably higher. 

Note that the names conjunction-fallacies or -effects are problematic, given that the 
phenomena to which they refer do not characterize conjunctions any more than they characterize 
modified nouns (like "brown apple") or lexical nouns (like ’ostrich’ and ’bird’), and they are only 
fallacies given the notion of objective probability. 

Given these findings, speakers’ probability judgments are often called subjective.  
 
2.2.5.3 Typicality and subjective judgments of membership probability  
 

Typicality often couples with subjective membership-probability. Hampton (1998) found a very 
strong coupling between typicality and membership-probability, in the typicality and 
membership ratings of about 500 items in 18 categories (as published by McCloskey and 
Glucksberg 1978). When deviations occurred, they were highly systematic. The deviations 
from the general pattern of correlation between typicality and subjective judgments of 
category membership are discussed in chapters 4 and on. 

Hampton’s (1997) findings show how strongly typicality may affect subjective judgments 
of membership in a category. Only a third of the subjects in his experiment classified as a 
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zebra, the offspring of two zebras, which, given a special diet, began to look and behave like a 
horse. Non-essential dimensions overrode the important ones, even in a categorization task. 
Examples like this show that typicality is tightly connected to subjective judgments of 
membership (or likelihood of membership) in a category (see also Hampton 1987, 1998, 
1998a, 1997a, Costello 2000).  

Effects of items' actual frequencies on their typicality (Nosofsky 1988; Estes 1994) can 
be attributed to the fact that subjective judgments of membership, especially in relatively 
small categories, may be affected by actual frequencies. At any rate, speakers' subjective 
probability judgments might be affected by their typicality judgments, just as much as their 
typicality judgments might be affected by their probability judgments. Indeed, as noted, in 
making probability judgments, people tend to neglect sample sizes and prior odds, and to focus on 
the entities' similarity to the category (Tversky and Kahneman 1983). 

 
2.2.5.4 Typicality and distributional patterns  
 

Finally, typicality has distributional correlates. In a nutshell, the frequency of occurrence of a 
predicate (say, bird) with a word in a large corpus is similar to the occurrence frequency of its 
typical instances' names (robin, sparrow, etc.) with that word (Lynott and Ramscar 2001). 
How can these distributional frequencies in written language be explained? Again, they may 
be affected by the predicates' typicality-structure, just as much as typicality might be affected 
by them (Murphy 2002: 426-430). 
 
2.2.6 The typicality ordering and learning 
 
Some very robust findings, the order of learning effects, form evidence for tight relationships 
between typicality and learning. Most importantly, typical instances are acquired earlier than 
atypical ones, by children and adults (Rosch 1973; Anglin 1977; Murphy and Smith 1982; 
Mervis and Rosch 1981: 97-100).  
 

2.2.6.1 Typicality and the order in which facts about classification are inferred 
 
Developmentally, children tend to learn the typical members of the natural categories earlier. 
Children learn the good examples of, for instance, basic color categories, before learning the 
poor examples (Mervis and Rosch 1975). In addition, children are able to classify unfamiliar, 
yet typical animals like wombats and anteaters when they are not able to classify familiar but 
atypical animals (from the child's perspective) like butterflies or ants as being animal (Anglin 
1977). Returning to our running example, this means that birdhood is normally determined first 
for bird types such as robins and pigeons, later on for chickens and geese, and last for 
ostriches and penguins. Similarly, non-birdhood is determined earlier for cows than for bats 
or butterflies. Thus, a normal acquisition order for the category bird is highly indicative of the 
typicality structure (figure 1). Why? A child, who possesses enough knowledge about the 
category dimensions, may be able to say that certain typical instances reach threshold. At the 
same time, this child may still be unable to say whether the atypical ones (which average less 
well in the dimensions) do (but not vice versa). 
 
Figure 1: A normal acquisition order for the category bird is indicative of the typicality  structure 

 [[bird]]c0    …   [[bird]]cj      …       [[bird]]cn      …                


