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i .  I n t r o d u c t i o n  

The work repor ted  here is  being conducted as 
par t  of the L O K I  p r o j e c t  (ESPRIT Pro jec t  
I07,  "A l eg io  o r i en ted  approach to  knowledge 
and data bases suppor t ing na tu ra l  user 
i n t e r a c t i o n " ) .  The goal of the NL par t  of 
the p r o j e c t  i s  to  bu i ld  a p ragma t i ca l l y  
s e n s i t i v e  na tu ra l  language i n t e r f a c e  to  a 
knowledge base. By " p r a g m a t i c a l l y  
s e n s i t i v e " ,  we mean t h a t  the system should 
not only  produce we l l - fo rmed coherent and 
cohesive language (a minimum requirement of 
any NL system designed to  handle d i scou rse ) ,  
but should a lso be s e n s i t i v e  to  those 
aspects o~ user behaviour t h a t  humans are 
s e n s i t i v e  %o over and above simply prov id ing 
a good response, i nc lud ing  producing output  
t h a t  i s  a p p r o p r i a t e l y  decorated with those 
minor and seman t i ca l l y  inconsequent ia l  
elements of language t h a t  make the 
d i f f e r e n c e  between na tu ra l  language and 
na tu ra l  na tu ra l  language. 

This paper concent ra tes  on the 
r e p r e s e n t a t i o n  of the s t r u c t u r e  of 
conversa t ion  in our system. We w i l l  f i r s t  
o u t l i n e  ~he r e p r e s e n t a t i o n  we use f o r  
d ia logue moves, and then o u t l i n e  the nature 
of the d e f i n i t i o n  of we l l - fo rmed d ia logue 
t h a t  we are opera t ing  w i th .  F i n a l l y ,  we w i l l  
note a few extens ions to  the r e p r e s e n t a t i o n  
mechanism. 

2. The HOVE f r a m e  

We a r e  assuming a seven -s l o t  f r a m e  f o r  the 
r e p r e s e n t a t i o n  of moves w i t h i n  a d ia logue,  
wi th the f o l l o w i n g  s l o t s :  HOVE, USER, AGENT, 
TURN, ACT~ BASE, CONT. Every move in a 
conversa t ion  i s  represented by such a frame. 
The HOVE s l o t  un iquely  i d e n i t i f i e s  a 
p a r t i c u l a r  move in the conversa t ion  by an 
a r b i t r a r y  i n t e g e r .  The USER s l o t  i d e n t i f i e s  
the oucrent  user of the system. The AGENT 
s l o t  s p e c i f i e s  whether i t  i~ a user move o~' 
a system move. The TURN s l o t  has the value 
OPEN n or CLOSE n, where n i s  a number t ha t  
r e f e r s  to  a p a r t i c u l a r  exchange. T y p i c a l l y ,  
a move wi th  a value OPEN n f o r  the TURN s l o t  
might be a request ,  and one wi th a CLOSE n 
value the c~orresponding response. 

The ACT s l o t  s p e c i f i e s  what ac t  i s  performed 
by the u t t e rance .  This w i l l  be e i t h e r  a 

speech a c t ,  or  the value ACTION, since not 
a l l  moves need be speech ac ts .  The range of 
speech acts t h a t  the system w i l l  have to  
reoognise or' produce i s  c l e a r l y  smal le r  than 
t h a t  which occurs in conversat ions  between 
humans. Furthermore, c e r t a i n  speech acts 
w i l l  be of primary importance given the 
domain of a p p l i c a t i o n  of the system, namely, 
as a f r o n t  end to  an exper t  system. We have 
t h e r e f o r e  produced an i n i t i a l  h ie ra rchy  of 
p o t e n t i a l l y  r e l e v a n t  speech acts 
(Waehtel 1985a), where the major 
c l a s s i f i c a t i o n  i s  i n t o  requests ,  asse r t i ons  
and commentaries. Some of these are r e f e r r e d  
to  below. Many of the speech acts we use go 
one leve l  below what i s  t r a d i t i o n a l l y  viewed 
as a speech act  ( i . e .  in the sense of Aust in 
(~952), Searle (1969), e t c . )  and may be 
compared with d i s t i n c t i o n s  t h a t  McKeown 
(1985: 9 f f . ) ,  f o r  example, discusses under 
the category of " r h e t o r i c a l  p r e d i c a t e s " ,  
though they are by no means the same. The 
only speech acts  discussed below a~e 
r e f e r r e d  to  by the f o l l o w i n g  a b b r e v i a t i o n s :  

R E Q A C T  r e q u e s t - f o r - a c t i o n  
REQAFF r e q u e s t - f o r - a f f i p m a t i o n  
SUPPAFF s u p p l y - o f - a f f i r m a t i o n  
REQCONST r e q u e s t - f o r - c o n s t a n t  
SUPPCONST supp l y -o f - cons tan t  
REQCONF r e q u e s t - f o r - c o n f i r m a t i o n  
SUPPCONF s u p p l y - o f - c o n f i r m a t i o n  

The BASE s l o t  s p e c i f i e s  the cu r ren t  t o p i c ,  
in the very r e s t r i c t e d  sense cf a po in te r  to 
the node in the ~emantic network t h a t  
corresponds to  the ob jec t  what the cu r ren t  
exchange is  about.  This s i m p l i s t i c  view of 
t o p i c  is  adopted here as a f i r s t  step on ly ,  
and serves to  i ~ l u s t r a t e  the po in ts  
discussed below. 

The CONT s l o t  s p e c i f i e s  the semantic 
r e p r e s e n t a t i o n  of the u t t e rance ,  and we 
envisage using the same r e p r e s e n t a t i o n  f o r  
semantics and f o r  a c t i o n s ,  so t ha t  a l l  
poss ib le  ACT types can be represented 
un i fo rm ly  in the CONT s l o t .  In p a r t i c u l a r ,  
we w i l l  de f ine  an exchange as a pa i r  of 
u t te rances  with the same value f o r  the CONT 
s l o t ,  f o r  the t ime being. This is  of course 
too s t r i c t .  Other f unc t i ons  spec i f y i ng  
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" l o c a l  coherence" in the sense of Hobbs 
(1982: 227) are a lso r e l e v a n t  here. The 
p a r t i c u l a r  i l l o o u t i o n a r y  fo rce  of an 
u t te rance  w i l l  be a f unc t i on  of the value of 
the ACT s l o t  and the CONT s l o t .  Subdialogues 
t h a t  are not in the mainstream of the 
conversa t ion  w i l l  be i d e n t i f i e d  by 
p a r t i c u l a r  r e l a t i o n s h i p  of values f o r  the 
TURN s l o t  between adjacent  moves, enhanced 
by the values of the ACT s l o t s  f o r  the 
m o v e s .  

Some examples of the use of t h i s  frame to  
represent sequences of utterances in 
conversations can be found in Waohtel 
(1985b, 1985o), inc lud ing  i t s  use to  
i d e n t i f y  s h i f t s  of t o p i c ,  subdialogues and 
re levance,  as wel l  as the con tex tua l  
disambiguation of speech acts, which is the 
main topic of these working papers. 

3. The structure of conversat ion  

We assume t h a t  i t  is  poss ib le  to  de f ine  the 
s t r u c t u r e  of a poss ib le  conversat ion  by 
r u l e .  Actual  human-human conversat ions  may 
defy such ana l ys i s ,  as i l l u s t r a t e d  by, f o r  
example, the work of Sachs, Schegloff & 
Jefferson (1974). However, the possible 
ways in which the conversat ions  we are 
deal ing wi th may go are severe ly  l i m i t e d  by 
th ree f a c t o r s :  (a) t h i s  i s  an i n t e r f a c e  to  
an exper t  system (or  some s i m i l a r l y  s p e c i f i c  
s o f t w a r e ) ,  which d e l i m i t s  the poss ib le  range 
of t o p i c s ;  (b) one of the p a r t i c i p a n t s  in 
the d ia logue is  a machine, which means t h a t  
i t  w i l l  not suddenly want to  i n d i c a t e  t h a t ,  
for example, Albert's niece is a friend from 
school, but this fact has no bearing on the 
supportive things being said about her; and 
(o) the o ther  p a r t i c i p a n t  knows t h a t  h is  
i n t e r l o c u t o r  is  a machine, and w i l l  behave 
accordingly. Therefore, what we need to 
model is not a typically natural open human 
conversa t ion ,  but a r e s t r i c t e d  type of 
conversat ion  t h a t  also occurs between humans 
in c e r t a i n  we l l - c i r cumsc r i bed  con tex t s .  For 
example, a conversa t ion  between a would-be 
passenger and a t i c k e t  c l e r k  at  a r a i l w a y  
s t a t i o n  i s  c lose r  to  what we need to  model, 
and i n  such oases i t  is  poss ib le  to de f ine  
what is or is not a well-formed conversation 
by ru les  of an a b s t r a c t  nature t h a t  may wel l  
be inadequate f o r  o ther  n a t u r a l l y  occur r ing  
convera t ions .  

We t h e r e f o r e  propose three ru les  t h a t  de f ine  
the no t ion  of we l l - fo rmed conversa t ion  in 
the present c o n t e x t ,  making the  f o l l o w i n g  
assumptions. The s t r u c t u r e  of a conversat ion  
can be represented as a t r e e  s t r u c t u r e .  The 
wel l formedness of such t rees  can be def ined 
by r e w r i t e  r u l e s .  The maximal number of 
l eve l s  of embedding in such t rees  i s  s i x  
(see below).  In p a r t i c u l a r ,  subdialogues can 
be embedded w i t h i n  d ia logues,  but there  can 
be no embedding w i t h i n  subdialogues. The 
l a s t  r e s t r i c t i o n  c o n f l i c t s  w i th  what people 
do. It i s  one of the r e s t r i c t i o n s  we 
consider  necessary, and which can be handled 
in such a way t h a t  the user w i l l  not no t i ce  
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t h a t  any such r e s t r i c t i o n  e x i s t s .  

We assume t h a t  the f o l l o w i n g  four  ca tego r ies  
are s u f f i c i e n t  f o r  the r e p r e s e n t a t i o n  of the 
s t r u c t u r e  of conversa t ion .  The symbols used 
serve as mnemonics f o r  t h e i r  approximate 
coun te rpa r t s  in Eng l ish ,  but they should not 
be s t r i c t l y  equated with them: CONV 
( conve rsa t i on ) ,  DIAL (d i a l ogue ) ,  EXCH 
(exchange) and MOVE (as discussed above). 

To fo rmula te  in in fo rmal  terms the general  
s t y l e  and atmosphere of the r u l es  t h a t  we 
w i l l  propose more f o r m a l l y  below, l e t  us say 
t h a t  a CONV may cons i s t  of one or more 
DIALs, a DIAL may cons i s t  of one or more 
EXCHs, and an EXCH cons i s t s  of two MOVEs, 
wi th each of these MOVEs fo l lowed by an 
op t i ona l  DIAL. 

A major po in t  about conversat ions  t h a t  must 
be handled in a grammar of t h i s  type is  the 
f a c t  t h a t  al though MOVEs are the only  
te rmina l  nodes, and are t h e r e f o r e  the nodes 
t h a t  correspond to  the u t te rances  t h a t  are 
a c t u a l l y  produced, wi th a l l  o ther  nodes 
represent ing  more a b s t r a c t  elements, c e r t a i n  
f ea tu res  of conversa t ion  need to  be 
assoc ia ted wi th these a b s t r a c t  nodes. For 
example, al though each MOVE is  s p e c i f i e d  f o r  
who the cu r ren t  user of the system is  and 
each MOVE also has a p a r t i c u l a r  t o p i c ,  as 
discussed above, these not ions  p roper l y  
belong to  more a b s t r a c t  l eve ls  of 
conversa t iona l  s t r u c t u r e .  Who the u s e r  i s  
can be def ined at  the CONV leve l  ( i . e .  we 
de f ine  a CONV as a conversat ion  wi th one 
use r ) .  The t o p i c  of an u t te rance  can be 
def ined a t  the DIAL leve l  ( i . e .  a CONV can 
cons i s t  of one or more d ia logues,  each on a 
s ing le  t o p i c ) .  Furthermore, a DIAL can 
cons i s t  of one or more EXCHs, and i t  i s  a t  
t h i s  po in t  t h a t  the content  of the 
u t te rances  t h a t  form par t  of t h a t  EXCH is  
de f ined .  

Let us now be more p rec ise .  We assume t h a t  
some of the s l o t s  mentioned above in the 
MOVE frame are represented as f ea tu res  on 
the nodes in the t rees  represen t ing  the 
s t r u c t u r e  of the conversa t ion  of which the 
moves descr ibed by the MOVE frames are p a r t .  
This assoc ia t i on  of f ea tu res  wi th nodes, 
plus the assumption t h a t  a l l  f ea tu res  
t r i c k l e  down, wi th a few except ions 
discussed below, prov ides f o r  t r ees  of the 
general form shown in Table i .  The lower 
case l e t t e r s  are constants .  Note t h a t  the 
values of the BASE fea tu re  on the 
subdialogue nodes have not been s p e c i f i e d .  
We r e t u r n  to  t h i s  po in t  below. Table I 
represents  a goa l :  the s o r t  of s t r u c t u r e s  we 
want the r u l es  to  produce. The f o l l o w i n g  
th ree  r u l es  generate t r ees  of t h i s  type.  
Kleene Plus n o t a t i o n  is  used. 

The n o t a t i o n  should be i n t e r p r e t e d  as 
f o l l o w s .  Roman l e t t e r s  as f ea tu re  values are 
constants .  Greek l e t t e r s  are v a r i a b l e s  
ranging over poss ib le  f ea tu re  va lues,  and 
are to  be i n t e r p r e t e d  c o n s i s t e n t l y  w i t h i n  a 
rule~ but not necessa r i l y  between r u l e s .  
They are used to  ensure t h a t  the c o r r e c t  



MOVE 

F:il ASE : b 
ONT : 
URN : 

Table I 

I 
D IAL 

ASlE:_J 
I 

EXCIt 
S E ~  it] 
ASE [ 

[ 
DIAL 

B SER 

EXCH 

ASE :b 
ON~ : 

CONV 

1 
EXCH 

ASE : ] 
ONe: ,~1 ] 

MOVE MOVE MOVE MOVE 

a s E : l  I nAsE: I nasE:  I BASE: l I ~ A S E : I  I BASE 
O~T:S I ICOm~: ICO~'r: ICOm'-m I ICOm~:q ICOm' 

r 
DIAL 

A~E : 

EXCH 

~ s ~ . .  ~] 
ASE : | 

kCO~r : nS 

MOVE MOVE HOVE 

[BASE : 
[CONT: 
[~URN : 

DIAL 

UBSER : AsIE: ~ 
EXCIt 

SER:iN ASH : 
ONLY: 

F . . . . . .  
MOVE MOVE 

ASE:Pl pASE: 
o~T.~ I Ices,: 

[TURN:o_] [jUURN: 

CONV 

3 

EXC}~ 

B A S E : ~  / 
co~T:~ / 

2 

-~  DJ:AI.,d+ DI~L d .--) EXCHj L 

ABE :b  [ p a s s :  BASl!: :?[ 
~ D : -  ] ~u~D : suBD: r I 

_ . ~ o m : o  d 

--> MOVE 
n[ 

BASE : ~ | 
ICON'.e: 6 | 
[~ul~N : O e E ~ J  

<(DIALd)> MOVE n ((DIALdd I) 

[~URN : CLOSI? 

f ea tu re  values t r i o k l e  down in the r i g h t  
oases. Node subsor ip ts  d i s t i n g u i s h  between 
d i f f e r e n t  instanoe~ of the same node. Note 
t h a t  Greek l e t t e r s  are a lso used a~ 
v a r i a b l e s  f o r  node subsor ip ts  ( r u l e  ( 3 ) ) .  
Round braoket~ indioa~e o p t i o n a l i t y  in the 
usual way. Angle braokets ( r u l e  (3))  are 
used in the same way as used by e.g. Labor 
(1972: oh. 8) in t h e  study of 
~ o o i o l i n g u i s t i o  v a r i a t i o n .  They i n d i o a t e  a 
r e l a t i o n s h i p  between elements on the l e f t  
and on the r i g h t  of the r u l e .  The expansion 
on the ~ igh t  i s  only  poss ib le  i f  the f ea tu re  
on the l~! f t  of the r u l e  has the value 
s p e o i f i e d ,  i f  both are enalosed in angle 
brackets .  In  the present ease, they are used 
to  prevent  the expansion ~f a subdialegue as 
a f u r t h e r  subdialogue. The f ea tu re  ESUBD=-3 
i s  in t roduoed by the r u l e  t h a t  expands CONV. 

The r u l e  e;¢panding DIAL oopies t h i s  f ea tu re  
wi th t h i s  value.  The r u l e  expanding EXCH 
a l lows an expansion of EXCH tQ inc lude 
( o p t i o n a l l y )  one or two DIALs, but i f  the 
DIALs appear, then they oar ry  the f ea tu re  
[SUBD:+]. The expansion of such a DIAL by 
r u l e  (2) oopies t h i s  f ea tu re  wi th t h i s  
va lue,  as before ,  when the DIAL is  expanded 
to  one or more EXCHs. However, sinoe the 
EXCHs so generat, ed oar ry  the f ea tu re  
[GUBD:+3, the r u l e  t h a t  expands EXCH w i l l  
not a l l ow  the p o s s i b i l i t y  of f u r t h e r  DIALs, 
beoause any suoh e~pansion is  oond i t i ona l  
upon the EXCH having the f ea tu re  [SUBD:-3, 
as speo i f i ed  in r u l e  (3) .  

The value oi  the fe~ tu re  TURN is  e i t h e r  OPEN 
or CLOSE plus a oonstant  t h a t  r e f e r s  to  the 
r e l evan t  EXCH. Note the use of the 6reek 
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v a r i a b l e .  The same cons tan t  is  used as the 
va lue of the f e a t u r e  BASE in subd ia logues.  
What t h i s  amounts to is  a s t i p u l a t i o n  t h a t  
the t o p i c  of a subdia logue is  the EXCH t h a t  
i t  i s  pa r t  o f ,  which seems to be about r i g h t  
i n t u i t i v e l y .  This i s  what m a k e s  them 
m e t a l i n g u i s t i o  in  c h a r a c t e r .  Fur thermore,  
note t h a t  t h i s  is  a case where a 
f e a t u r e / v a l u e  p a i r  does not t r i c k l e  down. 
This is  tantamount to  s t i p u l a t i n g  t h a t  DIAL 
is  a BASE-bounding node: i t  c rea tes  
" i s l a n d s "  w i th  BASEs t h a t  do not extend 
upwards to  the main d ia logue ,  but w i t hou t  
o v e r w r i t i n g  the BASE of the c u r r e n t  main 
d ia logue .  Again,  t h i s  seems i n t u i t i v e l y  
c o r r e c t .  

Let  us now prov ide  a concrete example of the 
s t r u c t u r e  t h a t  these r u l e s  assign to  a 
d ia logue such as (4 ) .  
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4 Ui When is  the nex t  J ICAI  meeting? 
Si I presume you mean " I J C A I "  
U2 Yes 
B2 Do you mean the nex t  conference 

or  the nex t  conveners '  meeting? 
U3 Conference 
$3 12 August 
U4 19857 
$4 Yes 

The s t r u c t u r e  ie  g iven  as Table 2. The 
va lues f o r  the f e a t u r e  CONT are g iven as 
cons tan ts  r a t h e r  than as f u l l  semantic 
r e p r e s e n t a t i o n s ,  and the cons tan ts  r a t h e r  
than as f u l l  semantic r e p r e s e n t a t i o n s ,  and 
the cons tan t  IJCAI i s  used f o r  the BASE, 
which i s  the ac tua l  conference due to  take 
place on 12 August 1985. This va lue  has been 
g iven  in  a l l  r e l e v a n t  oases, thus g loss ing  



over the fac t  tha t  the BASE could not be 
i d e n t i f i e d  immediately,  which is what 
t r iggeeed the subdialogues. We add, 
however, neetain features that wece 
discussed earliee, s u c h  as MOVE, AGENT and 

ACT, to o l a e i f y  how the final focm of the 
frame e e p r e s e n t i n g  each MOVE is deeived. 

This is a oonveesation in which there is 

only oFie main dialogue arid only one maid 
exchange within that dialogue. I hope that 
it is clear how these additional elements 
would be incoeporated into the structure, 
and how the appropriate values foc BASE, 
CON? and SUBD would be iaaintained or 
changed. 

It is inteeesting to note that the nodes iri 
conveesation trees of this sect have a 
conceptual validityl in that dJ.~feceet node 
types (Jo~'eespond to diffeeent aspects of a 
~enve~°satierio Thus a CONY node eoc~'esponds 

to " t h i s  (Iollve~'sation with this u s e c " ,  a 
DIAL [:SUBD :-3 node eoccespends to "this 
topic"~ an EXCH [SUBD: --3 node corresponds to 

"this p o i n t "  ~ a D I A l  [BUBD ~-~'] node  
eoreesponds to "a point that needed 
olai'ifieation", arld an EXCH ESUBD:÷] i i ede  
ooe~ ; ' espends  t o  " w h a t  was u n u l e a c " ,  Each HOVE 
i l l ] de  12epr l~se l ] t5  ~311 u t t e e ~ J i i l ] e  , (11 > [~oLll,~e. 
The  seA; of HOVE nodes dominated by EXC'.H 
[UI.IBO:"LI e o r e e s p e n d s  t o  " w h a t  was s a i d ;  t',he 
ge l r f~ l ,a !  l iln-~ of t h e  O C i l V e c s a t i o n " ,  a l ld  t i l e  
s e t  o t  HOVE n o d e s  d o l , i i r i a t e d  by EXCFI [ '31l[)1):+3 
c o r r e s p o n d s  t ( i  " t h e  ! i u b d i a l o g e e s " .  t.J. k e w i s o ~  
£H~'I; ~1 [if t i t  tic>r il o d (,~ ~ ClOl2ices pont l  i;o o51iel? 

h c l l a d e c  ~ l o l l i e n t s  el 6~ O C l i V e ~ ' s a t i o r l =  The s e t  
07 C()NV nod(.~>s oo r ' ~ ' e i l ds  t t l  " a l l  t h e  d i ] l t J ~ - e r l t  
~ler iv i ! IcfJ{~]; ier l~ )[ l i c i t  i l l  thi~,~ s e % s i o l l  w i t h  
d . i . ~ t ~ r e r i t  t l s o l , ' s " ,  t h e  s e t  i l l  1)i~%1. [BUBD. ' - ' J  
7iod{-#~5 (ltl!. eR~pond t ;  t o  " t l i ~ !  to~] il:;f7 (i(.iv()l~ed ,i i 
tli~,~ set of F;XCH FBUBD'-] ned~:q~ ~ei:,i.,espsnd+~ 

tu "the lJoin~s discussed", and +Je mi. By 
t a k i n ( t  J. ntn a c c o u n t  o e n f  iUu~ 'a i ,  i o l t s  o~ 
I eatue~ ~It liodes ~ one oaii isolate, 

th~:~'efo~e, such elements a~ "the last but 
c n e  topi¢~ discussed by t l~o previous user" or 
" t h e  f l e e t  p o i n t  i~i t h i s  o o e v e ~ ' s a t i c m  t h a t  
needed olaril i{lation". 

Let us now turn to two e)(tensions o~ the 

a b o v e  s y s t e m ~  h y p e b h e t i e a l  moves arid 
anticipatocy moves, ~'equired by certain 
dialogue phenomena. 

4. Hypothetical moves 

" rheee are appaeently innocuous COilVepsatiens 
s u o h  as (5) which may cause ti~oob i e on 
formal grounds. 

U: Can y o u  print t h e  minutes Of 
t h e  last meeting? 

S: Yes. Do you want to see them? 
U: Yes 
S: (p~ in ts )  

This is a five-move conversation (the 

system's "Yes" counts as a sepacate m o v e ) .  
The g~ammac would assign the steuotuee shown 
informally as (6) to  t h e  f i r s t  four  moves. 

MOVE i i  USER~ OPEN 1 ,  REQAFF 
MOVE 2: SYS'FEM, CLOSE i ,  SUPPAFF 
MOVE 3: SYSTEM, OPEN 2, REQAFF 
MOVE 4: USER, CLOSE 2, SUPPAFF 

On formal grounds, the oonversation is 
closed after the four th.move (U: Yes), with 
a l l  OPENed moves having been CLOSEd. What, 
then, t r igger ' s  the system's p r i n t i n g  of the 
eequieed text (MOVE 5) ~ and what happens 
after t h a t ,  Since an odd numbec of moves 
~annot constitute a well-formed conversation 
aeoecding to the grammar peesented above? It 

is oleae that it is the meaning of MOVE 3 
that is the key. To handle this fo~mally, we 
pcopose the use o f  the notion of 
"hypothetical move" and the cepresentation 

speech aot.~ net as atomic elements Hilt as 
struotuces. Thus we wi I ] ue present a 
supp I y -o~-a~ f i~mation in response to  o 
ceqoes t - loc - -a f~ i rmat ion  as SUPPAFF(REgAFF)o 

A hypothetiual move is a move that does not 

a~tually o e e u r  ilr the oeilversation $ but 
which the ~iystem oosstcuuts on lille basis o~ 
very specific clues, and whic:h allow it to 

(~ontinue the eo~iw.~rsat ion appcopi~ia~ie i y ° 
T h e y  ooz, cespeYid  i n  some way t o  a 
~q~pcesentation c~ Geiee'~ (19/5) llotien o~ 
implioature. Foe ,E,~xample~ a more detailed 
analysis o:~ (5) reveals that (6) omits 
several important details. Ti le  first iilOVE! i s  
abtual ly alailigtAous betwei:)n a ~'equost-:foc- 
affirmation and a ceqoe!~t-foz'-acM~ioli~ What 

we would like) t h e  systelii t o  do i s  te supp).y 
bbe a f f i l ' i i l a t i o r i  te t h e  r ' e q u e s t - ~  f o r  ,-~ 
a l l i l ~ ' m a t i ( 3 n  p a r t , j  ar id t o  r e t l u ~ s t  a l f i P i l i a t i o n  
c o n c t ~ c i l i f i g  t h e  eequest--lel.-:aetion p a c t .  Th~ 
important point is that a p[<epeP analy.qiB of 
"Oo you  ~#ant to s e e  the!m?"  s h o u l d  r ' e p P e s e n t  
t h e  J [ae t  t l ' i a t  t h i s  i s  r e s p o n s e  to t h e  
p o t e n t i a l  ~ ' e q u e s t . -  f o r ~ a o t i o n  i n t ,  e z ' p [ ' e t  a t  i o n  
of "Can  y o u  p r i n t  t h e  m i n u t e s  o f  t h e  l a s t  
m e e t i n g ? " 0  The u p s h o t  of tliis is that a 

more pL~ecise ~ep~'eseritation of t h e  ~ i [ ' s t  
lout moves ef (5) is (7), cathez' than (6),. 

MOVE i: U, ()PEN i, REQAFF/REQACT 
HOVE 2: S, CLOSE i~ ~UPPAFF(REQAFF) 
MOVE 3: B, OPEN 21 REQAFF(REQACT) 
MOVE 4: U, CLOSE 2~ SUPPAFF(RESAFF(~E@ACT) 

We new have a way of amcountillg fo~ the 
system' s eext more (pminting), and fec 
exp la in ing  why anything at  a l l  happens. 
MOVE 4 is  a SUPPAFF'(REQAFF(REQACT)), i . e °  a 
supply of affirmation in response to a 
request foc affirmation in response to a 
request foe aotion. It seems quite gloat 
i n t u i t i v e l y  t h a t  t h i s  complex s t r u c t u r e  is 
equ iva len t  "to a REQACT, and we propose that 

this type of reduction should take place by 
rule. 
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However, t h i s  r u l e  must not o v e r - w r i t e  the 
o r i g i n a l  i n t e r p r e t a t i o n  of the i l l o o u t i o n a c y  
fo rce  of the move, which must be re ta ined  
foc the d ia logue to  be wel l - fo rmed wi th 
respect  t o  the grammar. We propose t h a t  the 
e~feo t  of t h i s  type of r u l e  (an i m p l i o a t u r e  
redundancy r u l e )  i s  t~  c rea te  a hypo the t i ca l  
move immediately f o l l o w i n g  i t  of the 
app rop r ia te  type.  I t s  e f f e c t  is  to  a l t e r  the 
s t r u c t u r e  of the conversa t ion  in e x a c t l y  the 
same way as i f  the user ( i n  t h i s  case) had 
a c t u a l l y  u t te red  something l i k e  " I  request 
you to  p~int  the minutes now", except f o r  
the f a c t  t h a t  i t  i s  noted t h a t  t h i s  i s  a 
h y p o t h e t i c a l  move. We now have a formal 
e n t i t y  t h a t  can t r i g g e r  the p r i n t i n o  of the 
requ i red  t e x t ,  s ince t h i s  is  a CLOSure of 
the hypo the t i ca l  move. I f  no p r i n t i n g  took 
place,  then the dia logue would be i l l -  
formed, s ince i t  would conta in  one OPEN t h a t  
had not been CLOSEd. This,  the system is 
behaving as i f  the use~ had made a 
p a r t i c u l a r  move t h a t  did not a c t u a l l y  occur.  
(The not ion  'as i f '  i s  c e n t r a l  to  
V a i h i n g e r ' s  (1935) theory  of f i c t i o n s =  I t  is  
al~o c r u o i a l  to  6r ioean i m p l i c a t u r e . )  

The r e s u l t  is  t h a t  (4) is  now analysed as a 
six-move d ia logue,  wi th the s t r u c t u r e  shown 
a~ (8). 

MOVE i :  U, OPEN I ,  REQAFFIREQACT 
MOVE 2: S, CLOSE I ,  SUPPAFF(REQAFF) 
HOVE 3: S, OPEN 2, REQAFF(RE~ACT) 
MOVE 4: U, CLOSE 2, SUPPAFF(REQAFF(REQACT)) 
MOVE 5: U, OPEN 3, RE~ACT, hypo the t i ca l  
HOVE &: S, CLOSE 3, ACTION 

5. A n t i c i p a t o r y  moves 

Another type of i r = e a l i s  move is  an 
a n t i c i p a t o r y  move, where on the basis of 
s p e c i f i c  clues the system a n t i c i p a t e s  what 
the use r ' s  next m o v e  w i l l  be. The 
d i f f e r e n c e  between these and h y p o t h e t i c a l  
moves i s  t h a t  no ac t i on  is  taken by the 
system u n t i l  there  has been a r e a c t i o n  from 
the user t h a t  e i t h e r  conf i rms or d isoonf i rms 
the cor rec tness  of the move t h a t  has been 
a n t i c i p a t e d .  The use of such moves w i l l  be 
of ass is tance in the i n t e r p r e t a t i o n  of 
c r y p t i c  fo l low-.ups,  as in (9) .  

u: Can you provide progress r epo r t s  on LOKI 
subprojeots? 

S: Yes. Do you want to  see them? 
U: LOKA 
S: ( p r i n t s )  

The use r ' s  second u t te rance  must be 
i n t e r p r e t e d  as a request- for-act ion,  which 
i s  d i f f i c u l t  on formal grounds. Without 
going i n t o  too much d e t a i l ,  we propose t h a t  
in such oases ths system should have 
formulated an a n t i c i p a t i o n  of a f o l l o w i n g  

40 

r e q u e s t ~ f o r - a c t i o n  before the user '~  next 
u t t e rance .  ] 'h is could e i t h e r  be an e ; ¢ p l i c i t  
r e q u e s t = f o r - a c t i o n  ("Please p r i n t  the LOKA 
progress r e p o r t " ) ,  or  ~imply "Yes" ( i . e .  a 
SUPPAFF(REQAFF(REgACT))), which would 
t r i g g e r  a system request f o r  c l a r i f i c a t i o n ,  
perhaps, or anything e lse a t  a l l  tha~ can 
serve to  i d e n t i f y  the BASE of the 
a n t i c i p a t e d  r e q u e s t - f o r - a C t i o n .  This i s  the 
impor tant  po in t  about the a n t i c i p a t i e n ~  
Any th ing .  a t  a l l  t h a t  can f i l l  in the 
unspec i f i ed  ~ Io t s  in the BASE of the 
a n t i c i p a t e d  r e q u e s t - f o r - a c t i o n  w i l l  con f i rm 
t h a t  t h i s  u t te rance  is intended as a REQACT. 
For t h i s  reason~ the bare name LOKA i~ 
enough to  get the r e p o r t  p r i n t e d .  Any o ther  
s u f f i c i e n t l y  i d e n t i f y i n g  d e s c r i p t i o n  of the 
r e l e v a n t  subprc jeo t  would have achieved the 
same, such as any of the f o l l o w i n g  <as 
a p p r o p r i a t e ) :  the one based in Hamburg, 
Hamburg, NL, Max'~ pro jeot~ most ceeent~ 
etc. 

6 .  Conclusions 

The processes and formal isms o u t l i n e d  above 
are a l l  t e n t a t i v e  in na ture ,  and represent 
par t  of an approach to  the problem of 
pragmatic s e n s i t i v i t y ,  r a t h e r  than purported 
s o l u t i o n s  to  the problem. We envisage then 
as being par t  o f  a system t h a t  uses a 
m u l t i - l e v e l  parsing technique,  w i th  mutual 
ass is tance between d i f f e r e n t  subcomponents 
of the parser ,  so t h a t  pragmatic i n f o r m a t i o n  
can immediately be used to  a s s i s t  par~ing 

i 
f o r  syntax ,  and so on. We a lso see t h a t  
par~ing w i l l  i nvo lve  not only  ~entence 
pars ing,  but a lso conversa t ion  pars ing ,  in 
t h a t  the app rop r ia te  s t r u c t u r e  of a 
conversat ion  must be b u i l t  up a t  each s tep.  
This is  simply one f u r t h e r  par t  of the 
general parsing process~ but one t h a t  we 
envisage as being of ass is tance to  o ther  
parser suboomponents, as we l l  as f u l f i l l i n g  
i t s  primary f unc t i on  of making sure t h a t  the 
system is  something of a c o n v e r s a t i o n a l i s t ,  
r a t h e r  than j u s t  being a communicative 
p lodder.  
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