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Syntax of Adjectives

I The chair is green.
⇒ predicative

I Peter is sitting on the green chair
⇒ attributive



Syntax of Adjectives
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Semantics of Adjectives: Distributive Semantics

I Semantic representation of a noun:

x1
...
xn


I Semantic representation of an adjective:

x1
...
xn


I Semantic representation of an AN (adjective + noun):

x1
...
xn


What is the semantic representation of beautiful old green chair?



Semantics of Adjectives: Compositional Semantics
(Montague)

I Semantic representation of a noun: a set of individuals
meaning of student: set of all students

I Semantic representation of an adjective:
a function from noun-meanings to noun-meanings

How does the function work?



Semantics of Adjectives: Compositional Semantics

intersective adjectives:
blue, green, red, German, English, French, electric, plastic, ...

I What is the meaning of German?
a function that takes a set of individuals and returns a subset.

I meaning of German student:
{. . .German individuals . . . } ∩ {. . . students . . . }

I more complicated adjectives:
small, big, easy, ...
fake, alledged, ...

Note that compositional semantics has no difficulty predicting the
meaning of beautiful old green chair.



Compositional Distributive Semantics

Baroni & Zamparelli (2010):

N

NA

I Meaning of noun:

x1
...
xn


I Meaning of adjective: function from (noun-)vectors to

(noun-)vectors
How does this function work?



Adjective-Noun Composition (AN)

Baroni & Zamparelli (2010): adjective-specific linear map

I the function for an adjective consists of an n × n matrixy1,1 . . . y1,n
...

. . .
...

yn,1 . . . yn,n


x1

...
xn

 =

a1
...
an


T

A · N = ANapprox



Experiment Design

I Corpus: ukWaC (.uk websites), Wikipedia, British National
Corpus : 2.83B tokens

I AN test set: 36 adjectives across various classes

I nouns: 1,420 that occurred at least 300 times in
post-adjectival position

I 26,440 ANs



Experiment Design: Semantic Space

I rows: core vocabulary contains the top 8K most frequent
noun lemmas and top 4K adjective lemmas

I columns: The 10K lemmas (nouns, adjectives or verbs) that
co-occur with the largest number of items in the core
vocabulary

I

 x1,1 . . . x1,10,000
...

. . .
...

x12,000,1 . . . x12,000,10,000





Magic

MAGIC!
(Singular Value Decomposition)



Experiment design: Semantic Space

I rows: core vocabulary contains the top 8K most frequent
noun lemmas and top 4K adjective lemmas

I columns: The 10K lemmas that co-occur with the largest
number of items in the core vocabulary

I

 x1,1 . . . x1,300
...

. . .
...

x12,000,1 . . . x12,000,300





Evaluation: Study 1

Nearest 3 neighbors of centroids of ANs that share the same
adjective



Evaluation: Study 1

Nearest 3 neighbors of specific ANs



Evaluation: Study 2

Comparison of different compositions models:

I last week: additive (add), multiplicative (mult) model

I this paper: adjective-specific linear map (alm)

I alternative: just stick with the meaning of noun or adjective

I model from Guevara (2010) (we will not talk about this)



Evaluation: Study 2

Comparison of different compositions models:

I We take ANs that were not used fot training

I We list the closest neighbors of the predicted AN-vectors
(only 1K neighbors per AN for efficiency)



Conclusions

Baroni & Zamparelli attempt to combine compositional and
distributional semantics:

Ultimately, we want to compose larger and larger
constituents, up to full sentences. It remains to be seen if
the approach we proposed will scale up to such
challenges.



Discussion

Thank you for your attention!

Questions?
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