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Background

The inherent semantic type of a noun
might be conflict with the semantic type
the sentential context requires/suggests.
Literal: I ate a pizza.
Coercion: I finished a pizza.

Research Questions

• From a computational perspective,
what is the mechanism of coercion?

• From a linguistic perspective, how do
the language models reflect coercion
and literal sentences (differently)?

Expectations

I ate the apple. I finished the apple. I liked the apple.

LITERAL: COERCION: UNDERSPECIFIED:
clex = food
ccxt = food

clex = food
ccxt = activity

clex = food
ccxt = ∅

apple1 apple2 apple3

cake7 rice4 pizza9 concert2 meeting5 cat8 stadium7

Methodology overview Graph metrics

NTP (t, vi) =
|{vj ∈ N+(vi) | tj = t}|

k

NTE(vi) = −
∑
t∈T

NTP (t, vi)×log(NTP (t, vi))
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matching coercion other_mis. unrestricted
Types lt = ct lt ̸= ct lt ̸= ct ct = ∅
# 1410 81 16 82

Models

BERT embeddings
I ate pizza

sense-enhanced BERT [1]
I ate pizza

masked BERT
I ate [MASK]

masked sense-enhanced BERT
I ate [MASK]

Results and Conclusions

Conclusions:

• The graphs faithfully reflect information about lexical types.

– The graphs constructed with sense-enhanced BERT captures the
semantic types better than BERT.

• The graphs with masked embeddings partially capture information
about context types.

• Different types of sentences exhibit different NTP /NTE patterns.

– MATCHING instances usually have neighbors with the same types.
– COERCION instances have more neighbors with the same lexical

type on graphs with unmasked models, but more neighbors with
the same contextual type on graphs with masked models.

– UNRESTRICTED instances have more diverse neighbors.

•NTP patterns imply the similarity between semantic types.

• The NTP pattern on COERCION sentences suggest that the noun
instances in COERCION sentences do not undergo a change in its
own semantic type, but rather a change of type in the interpretation.

G mat. coer. other. unres. Comparison
Gb 0.96 1.14 0.99 1.16 mat. <∗∗ coer.

mat. <∗∗ unres.
coer. ̸< unres.
coer. ̸= other.

Gmb 1.71 1.67 1.64 1.96 mat. ̸< coer.
mat. <∗∗∗ unres.
coer. <∗ unres.
coer. ̸= other.

Gs 0.61 0.85 0.65 0.83 mat. <∗∗∗ coer.
mat. <∗∗∗ unres.
coer. ̸< unres.
coercion ̸= other.

Gms 1.45 1.49 1.42 1.77 mat. ̸< coer.
mat. <∗∗∗ unres.
coer. <∗∗ unres.
coer. ̸= other.
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NTE on Gb/Gs NTE on Gmb/Gms

matching low low
coercion high low
unrestr. high high


