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ABSTRACT 

A prototype d ia log system is presented which 
spec ia l izes in responding to the questions of a 
user who is assumed to be at tempt ing to form an 
evaluat ion of a given ob jec t . On the basis of 
e x p l i c i t assumptions concerning the eva lua to r ' s 
standards and p r i o r expecta t ions, the system goes 
beyond the d i r e c t answering of the questions by 
se lec t ing add i t i ona l comments according to t h e i r 
an t i c ipa ted impact on the eva lua to r ' s impressions 
of the ob jec t . The system may be p o s i t i v e l y or 
negat ive ly biased in i t s se lec t ion of comments; 
tak ing i n to account the (poss ib ly d i f f e r e n t ) bias 
which i t assumes the evaluator to ascr ibe to i t , i t 
an t i c i pa tes how the fac t tha t it has f a i l e d to make 
ce r ta i n comments is l i k e l y to be i n t e r p r e t e d . The 
system's cen t ra l concepts are also used to quant i fy 
the not ion of the relatedness of a given comment to 
a given top ic and to guide the se lec t ion of 
connectives and sen ten t i a l adverbs. 

A small boy in Texas had the habi t of asking 
strangers where they were from. "You 
shou ldn ' t ask them t h a t , " said h is f a the r . 
" I f a man's from Texas, h e ' l l t e l l you so 
h imse l f . I f he's from anywhere e lse , h e ' l l be 
ashamed if you ask." 

The research reported here was conducted in par t at 
the Research Unit fo r In format ion Science and 
A r t i f i c i a l I n t e l l i g e n c e a t the Un ivers i t y o f 
Hamburg, which is supported by the German M in i s t r y 
for Research and Technology. The author is indebted 
to the members of tha t group, as we l l as to Adam 
Mehrdad, for he l p fu l d iscuss ions. 

1. What about f a c i l i t i e s 
outside the room 
THERE'S A KITCHEN 
AND THERE'S A BATHTUB 

AND BY THE WAY THE ROOM IS VERY 
LARGE 

Is there a washing machine 
and a dryer 
NO 
BUT THERE IS A WASHING MACHINE 
Is the room on a quiet street? 
NO 
IN FACT UNFORTUNATELY THERE'S 
A LOT OF NOISE FROM THE STREET 
Is there a lo t of noise from 
other rooms 
WHY NO 

Open-ended question; no direct answer possible. 
Ava i lab i l i ty of oven not important enough to warrant more complex 
comment. 

Prefaced with and because result ing impression sh i f t is in same 
direction as previous one. Presence of washing machine not worth 
mentioning; it corresponds more or less to expectations. 

Though not d i rect ly related to question topic, worth mentioning 
because of large anticipated impression change. ( I f the system 
were not posit ively biased, it would have likewise spontaneously 
mentioned that the room is noisy.) 

More specif ic question, direct answer possible. 
Anticipated to produce s l ight downward impression sh i f t . 
This comment, now worth making because of narrower question scope, should sh i f t impression back upward. 
Direct answer does not betray how noisy room i s . 
System would prefer to make no additional comment but sees that 

silence would be inconsistent with i t s projected ob jec t iv i ty . 
Question concerning closely related topic. 
Expression of surprise at question (cf . Lakoff, 1973): If th is 
were the case, an objective informant would already have mentioned 
the fact when responding to the previous question. (To be sure, 
the system i t s e l f would not have done so, because of i t s posit ive 
bias.) 

f igure 1. Unedited dialog in which IMP (output in capital le t ters) responds to questions concerning a 
part icular room offered for rent. (The system's bias is posit ive here, but it attempts to maintain a 
neutral image.) 

This anecdote i l l u s t r a t e s three points which 
should be taken i n t o account in the design of any 
d ia log system which suppl ies the user w i th 
in format ion which may be re levant to the evaluat ion 
of a p a r t i c u l a r person or ob jec t : 

1. Human speakers f requent ly volunteer unso l i c i t ed 
comments which have consequences for the 
eva luat ion of an ob ject under d iscuss ion. 

2. The se lec t ion of such comments is inf luenced by 
the nature of the speaker's b i as , e .g . a desire 
to present the ob ject in a favorable l i g h t . 

3. L is teners take these fac ts i n t o account when 
i n t e r p r e t i n g such comments (or t h e i r absence) -
so much so, in f a c t , tha t i t is wise for the 
speaker to an t i c i pa te such i n t e r p r e t a t i o n s . 

The present paper describes IMP, a d ia log system 
designed s p e c i f i c a l l y as a r e s t r i c t e d prototype 
which permits the exp lo ra t ion of these top ics 
wi thout the overhead associated wi th an NL system 
of broad c a p a b i l i t i e s . The system engages in what 
may be ca l led eva lua t ion-o r ien ted d i a l o g : It takes 
the ro le of an informant responding to the 
questions of an evaluator whose sole d ia log goal is 
assumed to be the assessment of some ob jec t , e-g-
wi th a view to making a decis ion concerning it ( c f . 
the example d ia log in Figure 1) . 

Dialogs of t h i s general sor t occur in many 
everyday s i t u a t i o n s - e .g . personnel se lec t ion 
in terv iews and discussions w i th salespeople. The 
eva lua t ion-o r ien ted d ia logs which IMP can handle 
are qu i te r e s t r i c t e d in terms of the number of 
speech act types and d ia log goals invo lved , as can 
be seen from the desc r ip t i on of i t s t op - l eve l 
con t ro l procedure in Figure 2 . * This 
s i m p l i f i c a t i o n makes i t unnecessary for the system 
to reason e x p l i c i t l y about d ia log goals and ways of 
r e a l i z i n g them ( c f . , e . g . Cohen, 1978), although 
the system does consider c a r e f u l l y what impact i t s 
ut terances w i l l have upon the l i s t e n e r . 
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Engage in an eva lua t i on -o r i en ted d i a l og 

Background: 
• an ob jec t being evaluated ( ' t h e o b j e c t 1 ) 
• a f e i a f i ( ' t h e ac tua l b i a s ' ) which charac te r i zes 

the system 
•a b ias ( ' t h e p ro jec ted b i a s ' ) which the system 

assumes the eva luator to a t t r i b u t e to i t and 
w i l l attempt t o main ta in 

Working S t r u c t u r e s : 
Quest ion, Answer: each a sequence of Engl ish 

words 
Basic Method: 
•Keep repea t i ng : 

•Ass ign the next inpu t s t r i n g as 
ques t i on . 

•T ry to determine a d i r e c t answer to i t 
• I f t h i s f a i l s , vo lunteer 

basis o f the ques t i on . 
• I f i t succeeds t hen : 

•Update the record of 
s p e c i f i c 
answer's 

the 

comments on the 

Figure 6] 
• I f t l 

Classes: 

the e v a l u a t o r ' s 
expecta t ions according to the 
meaning [as descr ibed in 

this update r e s u l t s in no change, add 
'why' at the beginning of the answer 
[s ince it ought to have been known 
a l r e a d y ] . 

•Output the answer. 
•Vo lunteer a d d i t i o n a l comments on the 

basis of the ques t i on . 

Descr ibes: a d i r e c t i o n in which an informant 
at tempts to s h i f t the Impressions of an 
evaluator 

A l l Ins tances: ' p o s i t i v e ' , ' n e g a t i v e ' , 
' o b j e c t i v e ' 

F igure £. DL d e s c r i p t i o n of IMP's t o p - l e v e l c o n t r o l 
procedure. 

THE REPRESENTATION OF VALUES AND EXPECTATIONS 

IMP i s s u p p l i e d i n advance o f each d i a l o g w i t h 
an e v a l u a t i o n fo rm ( F i g u r e s 3 and 4 ) , w h i c h can be 
v iewed as a p a r t i c u l a r l y e x p l i c i t v a r i a n t o f a t y p e 
o f s c a l e wh i ch one f r e q u e n t l y sees used i n 
p r a c t i c a l c o n t e x t s w h i c h r e q u i r e s y s t e m a t i c 
e v a l u a t i o n s ( e . g . t h e r e f e r e e i n g o f c o n f e r e n c e 
p a p e r s ) . The sys tem behaves a s i f i t b e l i e v e d t h a t 
t h e e v a l u a t o r possessed t h i s same fo rm and was 
a s k i n g q u e s t i o n s i n o r d e r t o f i l l i t i n s o a s t o b e 
a b l e t o e s t i m a t e a n u m e r i c a l r a t i n g f o r t h e o b j e c t 
a l o n g t h e d i m e n s i o n s c o r r e s p o n d i n g t o t h e v a r i o u s 
s c a l e s . I t i s assumed t h a t t h e e v a l u a t o r w i l l n o t 
i n g e n e r a l ask q u e s t i o n s about a l l o f t h e i t e m s i n 
t h e f o r m , b u t w i l l use t h e f r e q u e n c y i n f o r m a t i o n i n 
i t t o make e s t i m a t e s c o n c e r n i n g t h e s c a l e s n o t 
c o v e r e d . 

The b a s i c i d e a u n d e r l y i n g t h i s 
c o n c e p t i o n o f t h e e v a l u a t o r ' s judgme 
i s t h a t t h e s u b j e c t i v e e v a l u a t i o n o f 
a n a d d i t i v e f u n c t i o n o f t h e pe rce 
l i k e l i h o o d o f i t s p o s s e s s i o n 
a t t r i b u t e s . * * T h i s i d e a f i t s i n t o a 
i n n o r m a t i v e and d e s c r i p t i v e r e s e a r c h 
and judgment ( s e e , e . g . , F i s h b e i n & 
I t c o u l d b e made more r e a l i s t i c 
c o n c e r n i n g , e . g . , t h e way peop le d 
p r o b a b i l i t i e s were t a k e n i n t o accoun t 
d o u b t f u l t h a t such changes would n o t i 
t h e a p p r o p r i a t e n e s s o f IMP 's response 
i t s v a l i d i t y as a model o f a n a i v e i n 

m e t a p h o r i c a l 
n t a l p r o c e s s e s 
a n o b j e c t i s 
i v e d v a l u e and 

o f v a r i o u s 
l o n g t r a d i t i o n 

o n a t t i t u d e 
A i z e n , 1975 ) . 

i f r e s u l t s 
e a l w i t h s m a l l 

b u t i t i s 
c e a b l y improve 
s or i n c r e a s e 
f o r m a n t . 

* W i n o g r a d ' s (1983) language DL is used here 
(somewhat e l l i p t i c a l l y ) t o d e s c r i b e t h e e s s e n t i a l 
w o r k i n g s o f t h e s y s t e m . P rocedures whose i n t e r n a l 
s t r u c t u r e i s n o t r e l e v a n t t o t h e i s s u e s o f i n t e r e s t 
he re a re n o t d e s c r i b e d ; most o f t h e s e a re r e a l i z e d 
in IMP u s i n g ad hoc methods w h i c h make heavy use of 
s p e c i f i c hand-coded da tabase e n t r i e s . 

I n v o c a t i o n s o f such p r o c e d u r e s a r e u n d e r l i n e d i n 
t h e f i g u r e s and marked w i t h a n & i n t h e r i g h t 
m a r g i n ; a l l o t h e r u n d e r l i n e d c o n c e p t s a re 
i n t r o d u c e d i n t h e same f i g u r e o r i n t h e f i g u r e 
whose number appears t o t h e r i g h t . 

As a c t u a l l y i m p l e m e n t e d , t h e program c o m p r i s e s 50 
LISP/FUZZY p r o c e d u r e s and r e q u i r e s s e v e r a l seconds 
t o respond t o a q u e s t i o n . 

* * The v a l u e s s p e c i f i e d a re c o n c e i v e d as l y i n g on a 
s i n g l e i n t e r v a l s c a l e . I t i s p resupposed t h a t t h e 
i t e m s a re i n d e p e n d e n t o f each o t h e r i n t h e sense 
t h a t n e i t h e r t h e v a l u e s nor t h e f r e q u e n c i e s 
a s s o c i a t e d w i t h t h e p o s s i b i l i t i e s f o r a g i v e n i t e m 
depend o n what p o s s i b i l i t i e s a re r e a l i z e d f o r o t h e r 
i t e m s . 
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The e v a l u a t i o n fo rm o f F i g u r e 3 i s an 
a b b r e v i a t e d v e r s i o n o f one w r i t t e n l a r g e l y 
i n t u i t i v e l y by t h e a u t h o r . The g e n e r a l v a l u e s and 
e x p e c t a t i o n s i t e x p r e s s e s a re a s c r i b e d b y IMP t o 
any e v a l u a t o r who q u e s t i o n s i t o n t h i s t o p i c and 
a re n o t r e v i s e d o n t h e b a s i s o f t h e e v a l u a t o r ' s 
b e h a v i o r d u r i n g t h e d i a l o g . For use i n f u t u r e 
r e s e a r c h , a w ide v a r i e t y o f more e m p i r i c a l 
t e c h n i q u e s a re c o n c e i v a b l e f o r o b t a i n i n g s c a l e s f o r 
p a r t i c u l a r user g roups o r even f o r i n d i v i d u a l 
u s e r s , b u i l d i n g , e . g . o n t h e work o f R ich (1979) o r 
on t e c h n i q u e s deve loped by d e c i s i o n a n a l y s t s 
( s u r v e y e d by S l o v i c , F i s c h h o f f , & L i c h t e n s t e i n , 
1977 ) . 

SELECTING COMMENTS - OVERALL STRATEGY 

F i g u r e 5 shows how in IMP t h e t a s k o f g e n e r a t i n g 
a p p r o p r i a t e u n s o l i c i t e d comments i s c o n c e i v e d as a 
sea rch t h r o u g h t h e e v a l u a t i o n fo rm f o r i t e m s wh i ch 
w a r r a n t some comment o t h e r t h a n t h e pseudo-comment 
' • s i l e n c e * 1 . T h i s s e a r c h c o u l d u n d o u b t e d l y be made 
more e f f i c i e n t and p l a u s i b l e i f a d d i t i o n a l 
h e u r i s t i c s were i n t r o d u c e d t o make i t mor.e 
s e l e c t i v e , e . g . b y mak ing e a r l y r e f e r e n c e t o t h e 
i t e m s ' o v e r a l l i m p o r t a n c e , wh i ch i s a t p r e s e n t used 
o n l y f o r t h e d e t a i l e d r a t i n g o f i n d i v i d u a l comments 
( c f . C o n k l i n & McDona ld , 1982 ) . 

F i g u r e 6 d e s c r i b e s t h e p r o c e s s i n g pe r f o rmed f o r 
each i t e m i n t h e fo rm t h a t t h e sys tem i n s p e c t s . IMP 
has no i n t e r e s t i n g methods f o r c o n s t r u c t i n g new 
comments o n a g i v e n i t e m ; o f i n t e r e s t i s o n l y t h e 
way i n wh i ch i t s e l e c t s t h e most a p p r o p r i a t e one 
f rom a s e t o f c a n d i d a t e s w h i c h i s assumed to be 
r e p r e s e n t a t i v e o f t h e i n f i n i t e s e t o f comments t h a t 
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could conceivably be made. I t s o v e r a l l s t ra tegy is 
f i r s t to se lect the comment which, i f i n te rp re ted 
l i t e r a l l y , would have the most des i rab le e f f e c t on 
the eva lua to r ' s impressions, and then to take i n t o 
account the way t h i s comment would in fac t be 
i n t e r p r e t e d . The system an t i c i pa tes t h i s pragmatic 
i n t e r p r e t a t i o n both in order to keep t rack of the 
eva lua to r ' s changing b e l i e f s concerning the ob ject 
and to help f i l t e r out comments which would betray 
i t s bias (as shown in Figure 7 ) . 

The r e l a t i v e weight assigned to these two 
fac to rs by a given informant can in p r i n c i p l e vary 
g rea t ly as a func t ion of var ious features of the 
d ia log s i t u a t i o n . At present, they are given equal 
weight, so tha t they both have not iceable e f f e c t s 
on the system's behavior. Their sum is regarded as 
the ' b e n e f i t ' which would r e s u l t from making the 
comment in quest ion . 

E f f o r t 

RATING POSSIBLE COMMENTS 

Impression Changes 

The kernel of IMP is the c r i t e r i a which it uses 
to assign a numerical r a t i n g to a possible comment, 
assuming tha t the comment w i l l be in te rp re ted 
l i t e r a l l y . The cen t ra l fac to r which i t takes i n t o 
account is the comment's an t i c ipa ted impact on the 
eva lua to r ' s corresponding impression of the object. 
(Figures 8 and 9 ) . The mot iva t ion under ly ing the 
concepts of expected value and uncer ta in ty 
introduced here can best be seen if one considers 
how changes in these quan t i t i e s are re la ted to the 
d ia log goals of an in formant . 

On the one hand, any informant is l i k e l y to be 
in te res ted in s h i f t i n g the f a v o r a b i l i t y o f the 
eva lua to r ' s impression in some d i r e c t i o n - e i the r 
general ly upward or genera l ly downward ( i f the 
informant is biased) or in the d i r e c t i o n of the 
t r u t h ( i f the goal is to present an accurate 
p r o f i l e of the o b j e c t ) . In any case, the chance in 
expected value should enter i n t o the formula for 
r a t i n g a comment (Figure 10). 

On the othe 
confirms that 
may be consid 
uncer ta in ty p 
i tem. A reduct 
in a bet ter po 
questions that 
answered sepa 
par t o f p o l i t e 

r hand, eve 
an expected 
ered worth 
rev ious ly e 
ion in unce 
s i t i o n to m 
might othe 

r a t e l y , and 
cooperat i 

n a comment 
value is in 
making i f 

x is ted w i th r 
r t a i n t y puts 
ake decis ions 
rwise have to 

i s general ly 
ve d ia log ben 

which 
fac t 

cons 
espec 
the e 

ant 
be a 
f e l t 

av ior 

merely 
accurate 
iderab le 
t to the 
va luator 
i c i pa tes 
sked and 

to be a 

I f the system is not to break i n t o tedious 
monolog a f t e r each quest ion, it must have some 
not ion of the e f f o r t involved in making and 
understanding a comment. The simplest so lu t i on 
would be for i t to subtract from the r a t i n g of 
every comment except ' " s i l e n c e * ' some number such 
as 50 (the exact one chosen depending on the degree 
of v o l u b i l i t y des i red ) . But t h i s would not do 
i us t i ce to the fac t tha t some utterances are more 
d e t a i l e d , complex, roundabout, or unnatural than 
others ( c f . Gr ice 's [19751 Maxims of Quant i ty and 
Manner) and must thus be considered to be 
associated wi th more e f f o r t . IMP makes no 
con t r i bu t i on to the d i f f i c u l t problem of de f i n i ng 
and quan t i f y ing such a not ion (see, e . g . , McCawley, 
1978); i t simply uses stored ra t i ngs which 
associate d i f f e r e n t degrees of e f f o r t w i th the 
var ious possible comments. 

Question-Relatedness 

Even when vo lunteer ing comments which have not 
been s p e c i f i c a l l y requested, the system should give 
preference to comments which are d i r e c t l y or 
i n d i r e c t l y re la ted to the top ic o f the eva lua to r ' s 
l a t e s t question ( c f . Gr i ce 's Maxim of Re la t i on ) . 
There are a va r i e t y of reasons why speakers tend to 
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Rate a comment (C) assuming a 
realized poss ib i l i ty and a bias 

part icular 

Purpose: Produce an integer ref lect ing the net 
benefit for the informant of making C assuming 
a l i t e r a l interpretat ion 

Working Structures: 
AV: the actual value, i . e . the y_alii£ of the 
possib i l i ty assumed realized 

U R : t h e u n c e r t a i n t y reduction, i . e . the 
arithmetic difference between the respective 
uncertainties of C's impression before and 
impression after 

DlS: the des i rab i l i t y of the impression s h i f t , 
an integer describing the relationship 
between the expected yaliifi of C's impression 
before (EV1) and impression after (EV2): If 
the bias i s : 
• •Pos i t i ve 1 , then EV2 - EV1 [upward sh i f ts 

are desirable] 
• 'Negat ive ' , then EV1 - EV2 [downward shi f ts 

are desirable] 
• 'Object ive' , then IEV1 - A V I - EV2 - AV I 

[reductions in inaccuracy are desirable] 
Ef for t : the e f for t associated with C. 
Rel-Imp: the re lat ive importance of C's topic, 
i .e . the ra t io of i t s importance to that of 
the entire evaluation form. 

QR: the question-relatedness of C's topic 
Basic Method! 

Return the following value: 

do t h i s . For example, when a quest ion has been 
asked about a given top ic which, according to the 
evaluat ion form, i s r e l a t i v e l y unimportant, t h i s 
fac t suggests tha t the present evaluator may at tach 
more importance to t h i s top ic than was o r i g i n a l l y 
expected. Although t h i s need not be the case, i t 
may be worthwhi le to devote increased a t t en t i on to 
such top ics in order to take the p o s s i b i l i t y i n t o 
account. 

IMP's c r i t e r i a for choosing comments are 
designed in such a way tha t the system's ra t i ngs 
w i l l s a t i s f y several cons t ra in ts which appear 
genera l ly reasonable in view of considerat ions such 
as these. 

CONNECTIVES AND SENTENTIAL ADVERBS 

Whenever a sequence of eva lua t ion- re levant 
statements is made, i t is usual to preface each one 
(except perhaps the f i r s t ) , w i th words which 
announce to the l i s t e n e r in advance what sor t of 
impression change is about to occur. The ru les that 
IMP uses for the se lec t ion of expressions l i k e bu t , 
by the way, and un for tuna te ly make reference to a 
comparison of the s h i f t in expected value produced 
by the present comment w i th tha t produced by the 
preceding statement, tak ing i n t o account the 
quest ion-re latedness o f t h e i r respect ive t o p i c s . 
Some conceptual apparatus such as the one 
introduced above for independent reasons is 
required i f the use of such expressions in 
eva lua t ion-or ien ted statements is to be exp l ica ted 
w i th a s a t i s f a c t o r y degree of p rec is ion ( c f . Weydt, 

CONCLUDING REMARK 

When IMP's ac tua l an 
as in the examples g iv 
of decept ion, and it ma 
consequences the deve 
sor t might have. But as 
be accorded more i n i t 
w i th users, questions 
mot ivat ion w i l l have be 
p u b l i c l y , whether the a 
norms or simply to 
a r i s i n g between the sys 
t h e i r users ' image of i 

d pro jected biases d iverge, 
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