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Stanford Corpus of Implicatives



Topics

.

.What are implicatves?

.Relatois: eitails, coitradicts, permits (= ieither eitails ior coitradicts)

.Eitailmeit vs. presuppositoi. Strawsoi eitailmeit.

.What are sigiatures?

.Nested implicatves.

.Two-way implicatves.

.Oie-way implicatves aid Iivited Iifereices

.MacCartiey relatois: COVER

.Phrasal implicatves

.Recursive Routig Network model

.Desiderata



Implicative: manage

Joai maiaged to solve the problem Matrix clause
eitails Relatoi
.

.Joai solved the problem Complemeit clause
coitradicts

Joai did iot solve the problem
permits = ieither eitails ior coitradicts

The problem was iot about mathematcs



Implicative: fail

Joai failed to solve the problem Matrix clause
eitails Relatoi
.

.Joai did iot solve the problem Complemeit clause
coitradicts

Joai solved the problem
permits = ieither eitails ior coitradicts

The problem was about mathematcs.



No “Strawson” entailment 1

Joai solved the problem
does iot eitail
.

.Joai maiaged to solve the problem
because manage has a presuppositoi:

It was difcult for Joai to solve the problem
The eitailmeit oily goes ii oie directoi. The seiteices ii blue are iot 
equivaleit for us (as they are ii MacCartiey’s 2009 NatLog system).
A entails B just in case A satsses all the presuppositons of B. That is 
what voi Fiitel 1999 calls “Strawsoi eitailmeit.” We adopt this iotoi 
of eitailmeit.



No “Strawson” entailment 2

Joai did iot solve the problem
does iot eitail
.

.Joai failed to solve the problem
because fail has a presuppositoi:

Joai tried to solve the problem or was expected to solve it
The eitailmeit oily goes ii oie directoi. The seiteices ii blue are iot 
equivaleit (as they are ii MacCartiey’s 2009 NatLog system).



Signatures: pos|neg

The pos sigi iidicates the semaitc relatoi of the matrix seiteice to its 
complemeit ii afrmatve eiviroimeits, the ieg sigi pertaiis to 
iegatve eiviroimeits.
+ iidicates eitailmeit, − iidicates coitradictoi, o staids for permits

manage is +|−
fail is −|+

promise is o|os



Nested implicatives

Implicatves cai be iested:
.

.Joai failed to maiage to solve the problem

.Joai maiaged to fail to solve the problem
both eitail
.

.Joai did iot solve problem
but they have difereit presuppositois
What is the difereice?



fail to manage vs. manage to fail
.

.Theresa May failed to maiage to deliver Brexit.

.

.Tre Kroior maiaged to fail to wii over the Fiiiish Liois.



Composition of signatures
.

.

. maiage    o    fail    =    maiage to fail

.      +|-               -|+                 -|+

. fail    o   maiage    =    fail to maiage

. -|+              +|-                      -|+

. promise    o    maiage    =    promise to maiage
.    o|o                   +|-                       o | o
.maiage    o    promise    =    maiage to promise
.   +|-                    o|o                            o|o  
.fail    o    promise    =    fail to promise
. -|+            o|o                     o|o



Composition of signatures
.

. sig
1
   o    sig

2
    =    sig

2
 if sig

1
 is +|?

. sig
1
   o    sig

2
    =   reverse(sig

2
) if sig1 is -|?

.

.

.

.sig
1
   o    sig

2
    =    o|o if sig1 is o|?

.Compositoi of sigiatures is associatve: (sig
1
   o    sig

2
)    o    sig

3
 

   =    sig
1
    o    (sig

2
   o    sig

3
)

. iot    o    fail    o    maiage    =    iot fail to maiage

.    -|+         -|+              +|-                          +|-

.           +|-             -|+
.The blue aid the red path lead to the same result.



Two-way Implicatives

Two-way implicatves yield ai eitailmeit uider both positve aid 
iegatve polarity.

+|− verbs
maiage,  bother, dare, deigi, remember (to), happei, turi out

−|+ verbs
fail, ieglect, refuse, forget (to) 

remember aid forget are implicatves with to complemeitzer but 
factves with that as their complemeitzer.

I remembered/forgot that I locked the door
I didi’t remember/forget that I locked the door

presuppose that I locked the door



It’s not about to vs. that

.

.turn out that and turn out to

.  are both implicative

.

.It did not turn out that it was what I wanted to do.

.It did not turn out to be what I wanted to do.

.

.  entail It was not what I wanted to do.

.

. be bad that and be bad to 

.  are both factive

.

.It wasn’t bad that we had one day of rain on our trip.

.It wasn’t bad to have one day of rain on our trip.

.

.  presuppose We had one day of rain or our trip.



Implicative Verbs

Two-way implicatve yield ai eitailmeit uider both positve aid 
iegatve polarity. Verbs like maiage,  bother, dare, deigi, remember 
(to), happei, aid turi out etc. are polarity-preserviig; fail, ieglect, aid 
forget (to) reverse the polarity.

.

.Stai failed to propose to Carole agaii. fail: −|+

.  ⊨ Johi didi’t propose to Carole.

.Johi didi’t fail to propose to Carole agaii.

.  ⊨ Johi proposed to Carole.

.Johi failed to maiage to propose to Carole agaii. maiage: +|−

.  ⊨ Johi didi’t propose to Carole.



One-way implicatives

There are four types of implicatves that yield ai eitailmeit oily uider 
oie polarity. The eitailmeits of able aid force are polarity-preserviig, 
refuse aid hesitate reverse the polarity.

.

.Aii was iot able to speak. ⊏ Aii didi’t speak. o|−

.Aii was forced to speak. ⊏ Aii spoke. +|o

.Aii refused to speak. ⊏ Aii didi’t speak. −|o

.Aii didi’t hesitate to speak. ⊏ Aii spoke. o|+

.

With the other polarity there is io eitailmeit but there may be a 
suggestoi, ai iivited iifereice.



Invited inferences

Ii a ieutral coitext where it has iot beei already meitoied or 
otherwise kiowi what actually happeied, all of the oie-way 
implicatves are pushed towards beiig two-way implicatves uiless the 
author explicitly iidicates otherwise.

.

.Aii was able to speak. ↝ Aii spoke. (+)|−

.Aii was iot forced to speak. ↝ Aii didi’t speak. +|(−)

.Aii did iot refuse to speak.  ↝ Aii spoke. −|(+)

.Aii hesitated to speak. ↝ Aii didi't speak. (−)|+
This is a systematc efect although the streigth of the iivitatoi varies 
from oie lexical item to aiother: very stroig oi able, weak oi hesitate.
To explaii this efect it is useful to look at MacCartiey’s  NatLog system.



MacCartney Relations

.

.≡ equivaleice couch ≡ sofa

.⊏ forward eitailmeit crow  bird⊏

.⊐ reverse eitailmeit Europeai  Freich⊐

.^ iegatoi humai ^ ioihumai

.| alteriatoi cat | dog

.ᴗ cover aiimal ᴗ ioihumai

.# iidepeideice huigry # hippo

.

Except for cover the relatois are familiar. As MacCartiey himself 
says, it is iot immediately obvious what that relatoi could be useful for.



animal ᴗ nonhumanX ᴗ Y ≡ X  Y ≠ ⋂ ∅ ⋀ X  Y = U⋃
 where U is the Uiiverse of Discourse

.

.



One way implicatives: ○|+



One way implicatives: −|o



One way implicatives: ○|−



One way implicatives: +|o



Explaining the invited inferences

As showi ii the previous diagrams all the oie-way implicatves are ii a 
cover relatoi:

.

.Aii was able to speak. ᴗ Aii did iot speak.

.Aii did iot refuse to speak. ᴗ Aii did iot speak.

.Aii was iot forced to speak. ᴗ Aii spoke.

.Aii hesitated to speak. ᴗ Aii spoke.
Ii all cases the iivited iifereice is the iegatoi of the correspoidiig 
statemeit ii the right, from the iitersectoi of the two propositois.



Probabilistic Signatures

The likelihood of iivited iifereices varies greatly depeidiig oi the 
coistructoi. They are very likely with be able, less likely with prevent 
aid very uilikely with hesitate. To beter match the actual usage we 
assigi to most oie-way implicatves a probabilistc sigiature. For 
example,
.

.

.be able .9|-

.preveit -|.7
Where .9|- iistead of the logically correct o|- for be able meais that ii 
90% of cases, we estmate that the author iiteids to commuiicate that 
iot oily was the protagoiist able to somethiig but that he actually did 
it. Similarly for prevent, we estmate that ii 70% of cases the author 
wishes to coivey that whei the protagoiist was iot preveited from 
doiig somethiig she did it.
We did iot give a probabilistc sigiature to the o|+ hesitate.



Contextual clues

.

.Ii the case of probabilistc implicatves it is ofei possible to iifer 
what the author has ii miid, the aiiotatoi should be doie case by 
case by a humai iistead of a bliid algorithm. For example,

.

.Caroliia was able to score oily oie touchdowi. 

. ⤳ Caroliia scored oie touchdowi.

.This tme we were iot forced to swim iaked ii the sea.

. ⤳ We did iot swim iaked ii the sea this tme.

.We were iot forced to ateid these meetigs, every studeit was 
free to leave aiy tme. 
. ⤳  We ateided these meetigs voluitarily.
.



Phrasal two-way implicatives

+|-
have the courage, wisdom

Julie had the chutzpah to ask the meter maid for a 
quarter.

I didn’t have the courage to tell her that I loved her.
meet an obligation

We clearly fulflled the obligation to pass a balanced 
budget. 

Strausser hasn’t met his responsibility to make 
improvements.
take the efort, asset, opportunity

She took the trouble to iron all the clothes. 
I just didn't take the time to care for myself.



use an asset, opportunity
I used the money to buy shoes and food.
Randy didn’t use the opportunity to toot his own 

horn.
waste an asset 

I wasted the money to buy a game that I cannot play. 
I’m glad I didn’t waste 90 minutes to see this flm. 

waste an opportunity
Mr. Spitzer wasted the opportunity to drive a harder 

bargain. 
She didn't waste the chance to smile back at him.

fail an obligation
The Avatar failed his duty to bring peace to a broken 

world.
Orlando didn't neglect his duty to escort the dead.



Phrasal one-way implicatives

-|○
lack opportunity

She lost the chance to qualify for the fnal.
○|-
have ability

The defendant had no ability to pay the fne.
make efort

I have made no efort to check the accuracy of this 
blog.
○|+
show hesitation

She did not have any hesitation to don the role of a 
seductress. 

Fonseka displayed no reluctance to carry out his 
orders.



ABILITY | OPPORTUNITY COURAGE|
WISDOM

○|− +|−

ABILITY | OPPORTUNITY −|○

EFFORT ○|−

OBLIGATION OBLIGATION +|− −|+

HESITATION ○|+

ASSET | EFFORT +|−

ASSET | OPPORTUNITY +|−

ASSET OPPORTUNITY +|− −|+



Verb families

FAIL
FAIL
FAIL
FAIL

FAIL

FAIL



Noun families

ABILITY

ABILITY

ABILITY

ABILITY

ABILITY



Recursive Routing Network



Desiderata I

1. Basics. The model should have a good performaice oi seiteices 
coitaiiiig implicatve coistructois it has seei ii traiiiig, iicludiig 
seiteices that are loiger thai the traiiiig examples, aid coitaiiiig 
lexical items iot seei ii traiiiig.

2. Generalizaton. The model should able to geieralize ii the way 
people do. For example, the SCI corpus iicludes the coistructois 
waste opportunity aid waste chance. If we remove all waste chance 
examples from traiiiig, will it get the right result whei it eicouiters 
examples with waste chance?

3. Compositon of signatures. The SCI corpus coitaiis examples of 
iested implicatves. If we test the model with a iested coistructoi 
it has seei before but with a difereit premise aid hypothesis, will it 
give a correct respoise? Will it iiterpret correctly iested 
coistructois it has iot seei before composed of previously seei 
implicatves?



Desiderata II

4. Negation. Every statement contradicts its negation. 
Will the model learn this without specifc training data?

5. Symmetry of contradiction. Whenever A 
contradicts B, B contradicts A as well, provided that A 
does not have presuppositions that B does not have. 
(Entailment for us is “Strawson entailment”.)

6. Refexivity and transitivity of entailment. Every 
statement entails itself. We do not have any training 
data of the type A entails A. Will the model discover 
that on its own? The semantics of nested implicatives 
is a special case of transitivity of entailment. If we 
break the nesting and construct pairs of triplets for 
testing the form A entails B, B entails C, will the model 
correctly conclude that A entails C?

7. Distant contradiction. If A entails C and B entails 
not C, will the model be able to conclude that A and B 
contradict each other?
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