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Inference What is entailment?

» Entailment is one type of inference.

> Premise p entails hypothesis h
iff p cannot be true unless his true

p Stimpy is a cat.

hy Stimpy is a mammal.
h, Stimpy is not a dog.

hs Stimpy is hungry.
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Approaches to Entailment

Natural
Language

Inference Two-way classification
Entailment (p |= h)
Non-Entailment (p - h)

Not modelled: Equivalence, contradiction
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Approaches to Entailment

Natural
=
Entailment (p |= h)
Contradiction (p = —h)
Compatibility (p K= h A p (= —h)

Not modelled: Equivalence

4

= Equivalence (p = hA h = p)

C Forward Entailment (p = h A h [~ p)
21 Reverse Entailment (p = hA h = p)
No Containment (p = hA h = p)

Not modelled: Contradiction
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Approaches to Entailment

Natl 2-way 3-way containment
anguage
Inference X h
p .s a couc p=h
h. X is a sofa . .
- entailment entailment
p. X is a crow ch
h. X is a bird P
. Xis a fish
P . ph
h. X'is a carp
. - compatibility
p. X is a hippo .
. non-entailm.
h. X'is hungry .
" no-containm.
p. X is a cat -
. contradiction
h. X'is a dog
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The best of both worlds

Natural
Language

Inference Requirements to new approach
Keep semantic containment relations

v

Add relations for semantic exclusion

v

Completeness

v

Mutual exclusion

= Computation of new relations would require an
excursion into set theory.
See MacCartney’s dissertation for details.
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Entailment Relations

%:’;E;Z'e Symbol Name Example Set Theoretic Definition
B x=) | equivalence couch = sofa X=y
x C y |forward entailment| crow C bird xCy
SN Xy |reverse entailment|  bird J crow XDy

SR XNy negation able Aunable | xNy=0AxUy=U

x|y alternation cat | dog XNy=0AxUy #U

X<y cover animal — non-ape| xNy #0AxUy=U

X#y independence hungry # hippo (all other cases)
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Joining Entailment Relations

Natural

e Given Entailment relation R holds between x and y.
Entailment relation S holds between y and z.

= What entailment relation holds between x and z?
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e Given Entailment relation R holds between x and y.
Entailment relation S holds between y and z.

= What entailment relation holds between x and z?

CxLC=LCL

» crow [C bird > bird C animal = crow C animal
ADIN==

» happy A unhappy > unhappy Ajolly = happy = jolly
|t A=

» fish|human >t humanAnonhuman = fish = nonhuman
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Nondeterministic joins

Natural
Language ’ > | =7

Inference

gasoline|water 1 water|petrol = gasoline = petrol
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Nondeterministic joins

Natural
Language ’ > | = ?
Inference

gasoline|water 1 water|petrol = gasoline = petrol
pistol|knife >1 knife|gun = pistol C gun

gunlknife > knife|pistol = gun  pistol
rose|orchid > orchid|daisy = rose|daisy
womanl|frog 1 frog|Eskimo = woman#Eskimo
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Inference

Now on to

Compositional

Compositional Entailment
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Elementary Set Relations
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