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(8) B i l l prevented Mary from leav ing . 

(8a) Mary d id not leave. 

(9) John rea l i zed that Mary stayed home. 

(9a) John d id not rea l i ze tha t Mary stayed home. 

Asser t ing (9) or (9a) requires the speaker to p re 
suppose the t r u t h of (10) , 

(10) Mary stayed home. 

It should be c lear now what is meant by a counter-
f a c t i v e verb. An example of a counter fact ive verb is 
pre tend. 

I t appears worthwhile explor ing in some d e t a i l 
implementations of these construct ions in the t ac - t ac -
toe game p lay ing se t t i ng of Davies and Isard (1972). 
Admi t ted ly , many of these construct ions receive s t e r i l e 
i n te rp re ta t i ons in t h i s context , but many o thers , t o 
gether w i t h the modal construct ions of Davies and 
I s a r d , ra ise some i n t e res t i ng problems concerning t h e i r 
implementati on. 

We w i l l i l l u s t r a t e these problems by several 
examples and t r y to draw some general conclusions 
about implementation of these construct ions in the type 
of se t t ings mentioned above. 

3. Modal t i c - t a c - t o e of Davies and I sa rd 
and the semantics of some pc-verbs: 

3 .1 Davies and Isard (1972) have chosen the 
se t t i ng of a game of t i c - t a c - t o e in order to explore 
the semantics of modal verbs (might , can, w i l l , e t c . ) 
and hypothet ica ls ( i f you had ... . . . . .) . This is a simple 
enough, yet n o n t r i v i a l , s e t t i n g . I t provides them a 
universe of discourse in which they can discuss the 
not ion of possib le courses of events — what might 
happen in the fu tu re as we l l as what might have 
happened, but d i d no t . Their program plays t i c - t a c -
toe against a human opponent and can answer questions 
about the course of the game. 

We w i l l use t h i s se t t i ng to explore the semantics 
of some pc-verbs. In p a r t i c u l a r , we w i l l be in te res ted 
in construct ions in which both a modal and a pc-verb 
occur. Some pc-verbs w i l l requ i re considerat ion of the 
possible courses of events even wi thout the presence of 
a modal ve rb . 

There appear to be at l eas t four d i f f e r e n t fac to rs 
we have to consider. These are as fo l l ows . (Let R and 
M denote the human opponent and the machine respect ive
l y . ) 

A. Instead of j u s t one poss ib le course of events, 
we w i l l be concerned w i t h a set or sets of possible 
courses of events. 

B. M w i l l be concerned w i t h poss ib le courses of 
events not only w i t h respect to i t s own p lay but a lso 

wi th respect to H's p lay because M is required to act 
as i f i t i s H. 

C, Whether or not ce r ta in presupposit ions hold 
has to be checked by M not only w i th respect to one 
possible course of events but also w i t h respect to a 
set of poss ib le courses of events. 

D. M has to deal w i t h possible courses of events 
because M has to act as if i t s own goal is changed. 

It was not c lear from Davies and Isard (1972) 
whether a l l these fac tors were considered by them. A 
referee has pointed out to us that t h e i r program does 
cope to some extent w i t h these fac to rs . 

3.2 We s h a l l see the e f fec t of these fac tors in a 
nissber of example s i t u a t i o n s . 

N o t a t i o n : H: human opponent; Mt machine; m,n . . . : 
pos i t i on of square on the t i c - t a c - t o e board. The 
squares are numbered 1, 2, 3 . , . , 9 from l e f t to r i g h t 
and from top to bottom. Y, Z:. number of move; Y w i l l 
range over M's moves and Z over H's moves. 

prevent (not in the sense of fo rb id ) (nega t l ve - i f ve rb ) : 

(1) H: Could I have prevented you from tak ing 
m on the Yth move? 

In order to answer a f f i r m a t i v e l y , M has to check 
that there is at l eas t one possible course of events up 
to the ( Y - l ) t h move such that i f t h i s course of events 
had ac tua l l y occurred it would not have been wise fo r M 
to take m on the Yth move. Thus M is required to con
s t ruc t a set of poss ib le courses of events and check 
whether at l eas t one of them sa t i s f i e s a cer ta in 
proper ty . 

M also has to check the presupposit ion that the 
actua l course of events was such tha t indeed on the Yth 
move M took m; otherwise the question about prevent ing 
M does not a r i s e . The presupposit ions of prevent are 
not always completely c lear . For example, consider 
"Not only could I have prevented you from winning, I 
could even have prevented you from drawing the game." 
There appears to be no presupposit ion fo r the second 
prevent. (This example is due to a re fe ree . ) Of 
course, here we have a composition of prevent and not 
only - but a l so . In genera l , whenever we have a compo
s i t i o n of two pc-verbs or a pc-verb and a connective, 
the presupposit ions become less obvious. We w i l l come 
across t h i s phenomenon several times in the f o l l ow ing . 

(2) H: On the Z th move, could I have prevented 
you from winning? 

M has to s t a r t w i t h the actua l s ta te of a f f a i r s as 
of the ( Z - l ) t h move and check whether, on the Zth move, 
there was a nonlosing strategy fo r H. A l t e r n a t i v e l y , 
it has to check whether, f o r any Zth move of H, M has a 
winning s t ra tegy . I f so, the reply i s a f f i r m a t i v e ; 
otherwise, i t i s negat ive. 

Again we see tha t M has to v e r i f y a ce r ta in proper
ty f o r a set of possible courses of events ra ther than 
a spec i f i ed course of events. 

The presupposi t ion here is that M d id w i n ; o ther 
wise, the quest ion of prevent ing M from winning is 
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unnatura l . Again if we have a composition such as " I t 
was s t i l l possible f o r you to win as l a t e as the 6 th 
move, but I could have prevented you from winning as 
ear ly as the 3rd move", the presupposit ions axe less 
obvious (example is due to a re fe ree ) . 

We can also consider the p o s s i b i l i t y of M r e 
f l e c t i n g on I t s performance by asking questions as in 
(2) to i t s e l f and coning out w i t h un inv i ted responses 
such as the f o l l o w i n g . 

(3) M: On the Yth move, I could have prevented 
you from winn ing. 

(4) M: I r ea l i ze t h a t , on the Yth move, I 
could have prevented you from winn ing. 

(Note t ha t we have here a composition of pe-verbs: 
r ea l i ze and prevent. Realize in our context is 
semantical ly almost vacuous.) 

P a r a l l e l to (3) and (4) we could also have 

( 3 ' ) M: On the Zth move, you could have prevented 
me from winning. 

(4') M: I r ea l i ze t h a t , on the Zth move, I could 
have prevented you from winning. 

force ( i f ve rb ) : 

(5) M: On the Zth move, could I have forced 
you to lose? 

S ta r t i ng w i t h the state of a f f a i r s as of the 
( z - l ) t h move, H checks to see whether there was a 
winning st rategy f o r H. 

The presupposi t ion i s e i t h e r ( i ) a t l eas t a f t e r 
the Zth move, M was s t i l l not forced to l o se , or ( i i ) 
H d id not l ose , The second presupposi t ion seems more 
n a t u r a l , at l eas t f o r the ra ther t r i v i a l game under 
cons iderat ion. 

have the oppor tun i ty , be in a p o s i t i o n , e t c . ( o n l y - l f 
ve rbs) : 

(6) M: On the Yth move, were you in a p o s i t i o n 
(d id you have the oppor tun i ty) to win? 

We have two i n t e rp re ta t i ons here : M checks whether 

( i ) On the Yth move, there is a winning st rategy f o r 
M. 

(11) On the Yth move, there is no winning s t ra tegy tor 
H. 

There is a t h i r d p o s s i b i l i t y (unnatural in such a 
t r i v i a l game as t i c - t a c - t o e ) which is as f o l l o w s . Y th 
move could have f i n i shed the game w i t h M w inn ing , but 
somehow M missed the oppor tun i ty . 

The presupposi t ion is e i t h e r ( i ) M d i d not win or 

( i i ) N won, but H is asking the quest ion because H 
wants to know when M's win was guaranteed. The f i r s t 
presupposi t ion is consistent w i t h be In a pos i t i on 
being an o n l y - i f verb; however, the second one is no t . 

We can compose force and have the opportuni ty as 
f o l l ows . 

(7) H: On the Yth move, were you in a p o s i t i o n 
to force a win? 

The answer is a f f i rma t i ve i f , on the Yth move, 
there was a winning St rategy ava i lab le to M; otherwise, 
i t i s negat ive. 

The presupposit ion seems to be that M d id not 
force a win on or before the Yth move. 

(8) H: On the Yth move, could you have forced 
a win? 

The i n t e r p r e t a t i o n and the presupposit ions are the 
same as in (7) above. 

help ( i f - v e r b ) : 

Assume tha t I t is H's t u r n . Pr io r to making h is 
move H asks M the fo l l ow ing quest ion. 

(9) H: Can you help me? 

The understood complement is e i the r to win or not 
to l ose . Let us assume tha t i t is to w in . H has to 
see whether there is a winning strategy fo r H. One way 
i s by swi tching turns i . e . , by ac t ing as i f i t i s i t s 
own t u rn and checking to see whether it has a winning 
s t ra tegy . I f there is such a s t ra tegy , M t e l l s H the 
next move. 

I f the understood complement is not to l o se , we 
replace "winning s t ra tegy" by "nonloslng s t ra tegy" in 
the above i n t e r p r e t a t i o n . 

H can put the quest ion not as in (9) but as in 
(10) below where no pc-verb occurs. 

(10) H: What would be your move, if you were me? 

M would i n t e r p r e t (10) in exact ly the same way as 
i t d i d ( 9 ) . There i s a d i f f e rence , however. In (10 ) , 
H is e x p l i c i t l y asking M to switch turns and thereby 
i n d i r e c t l y he lp ing H. In ( 9 ) , M has to switch turns i f 
i t wants t o help H . I f i t d i d n ' t switch t u r n s , H 
wouldn ' t r e a l l y be helping H. As a matter of f a c t , 
t h i s Is exac t l y the way M would have to behave i f i t 
has to respond to the fo l l ow ing quest ion. 

(11) H: What would be your move, If you were 
pretending to he lp me ( t o win)? 

Rote t ha t pretend is a pc-verb (counter*act ive 
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ve rb ) . We have here a composite pc-verb — pretend-
he lp . 

Thus the set of possible courses of events con
sidered by M depends on whose tu rn H is t a k i n g ; i t s 
own or H 's . Of course, there remains the p o s s i b i l i t y 
o f M responding to (9) as i f i t i s responding to (11) 
i . e . , i t w i l l not switch turns when i t ought t o have.' 

There is ye t another way H can ask M'a he lp . 
Assume tha t i t is M's t u r n . H is about to make i t s 
move and H asks M the fa l low ing quest ion. 

(12) H: Can you help me? 

Assume tha t the understood complement is to w in . 
M has to check whether there is a winning st rategy f o r 
H. This can be done by M by switching i t s normal goal 
of not l os ing to l o s i n g . Hence, M must have the 
a b i l i t y to p lay the game w i t h i t s goal being e i t he r 
not l os ing or l o s i n g . 

The possib le courses of events M has to consider, 
the re fo re , depend on whether M switches turns or goals. 

4. Conclusions 

1. The examples in the previous sect ion c l e a r l y 
show tha t the implementations of the predicate 
complement construct ions are not t r i v i a l in the se t t i ng 
considered. 

2. pc-verbs can be composed, although not a l l 
products are poss ib le . Any semantic account of pc-verbs 
has to expla in how it can be extended to the products. 
This is r a r e l y done in any great d e t a i l (see Karttunen 
(1970) f o r some examples). The r e s t r i c t e d set t ings we 
have considered are good places to carry out t h i s k ind 
of de ta i l ed checking. We have seen already tha t the 
compositions (of pc-verbs, pc-verbs and modals, or 
pc-verbs and connectives) are f a r from c lear in t h e i r 
presupposi t ions. 

3. In our r e s t r i c t e d se t t i ng many pa i r s of verbs 
are very near ly synonymous. As an example (perhaps 
not thoroughly convincing) consider 

(13) H: What would be your move, if you were 
help ing me ( t o win)? 

(14) H: What would be your move, if you were 
a l lowing me to win ? 

(13) is perhaps more na tu ra l than (14) , but in our 
s e t t i n g (14) would be i n te rp re ted in the same way as 
(13 ) . Thus he lp and al low (not in the sense of g iv ing 
permiss ion, but in the sense o f making i t poss ib le) 
appear to be l o c a l l y synonymous ( I . e . , synonymous in 
our s e t t i n g ) . 

The whole class of pc-verbs Is very r i c h . There 
are subt le d i f ferences between apparently synonymous 
verbs. However, one has the f e e l i n g tha t even in 
ord inary d iscourse, we o f ten ignore these d i f ferences 
when the s e t t i n g is w e l l understood. I t might be 
i n t e r e s t i n g to study set t ings from the po in t of view 
of the l o c a l synonymies they induce. 

4. The l a s t comment is somewhat paradoxica l . Our 
r e s t r i c t e d s e t t i n g , which appears to be c l e a r l y def ined, 
may not be so w e l l def ined a f t e r a l l ; we have some 
d i f f i c u l t y in deciding on the correct i n t e r p r e t a t i o n 
fo r some of our examples. 
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