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ABSTRACT 

T h i s paper p r e s e n t s t he r e s u l t s o f a market 
I n q u i r y on German n a t u r a l language systems (NLS) , 
wh i ch may p r o v i d e a b a s i s f o r d i s c u s s i o n s about 
a p p l i c a t i o n s o f A l sys tems . Fea tu res o f a p p l i c a t i o n 
a reas in wh i ch NLS a re d e s i r e d are ana l yzed and r e 
q u i r e m e n t s f o r c a p a b i l i t i e s o f NLS a re d e t e r m i n e d . 

A. INTRODUCTION 

I t is o f t e n argued t h a t Al - i n c l u d i n g NLS -
a re ready to be a p p l i e d w h i l e a t the same t ime 
bus iness and i n d u s t r y a re ready to app l y them. The 
o p t i m i s t i c v iew i s suppo r t ed m a i n l y by t h r e e 
p o i n t s : 

• the examples of s u c c e s s f u l systems l i k e INTELLECT 
and R l ; 

• t he i n t e r e s t o f i n d u s t r y i n A l p u b l i c a t i o n s and 
Al c o n f e r e n c e s , as shown by the i n c r e a s i n g number 
o f p a r t i c i p a n t s coming f rom i n d u s t r y ( E C A I - 8 2 ) ; 

• the i n c r e a s i n g c o n s u l t i n g a c t i v i t i e s o f A l c o r p o 
r a t i o n s , m a i n l y i n the US. 

The p e s s i m i s t i c v iew is suppo r ted by those 
who, i n p o i n t i n g ou t unso l ved p r o b l e m s , warn A l r e 
s e a r c h e r s no t t o engender i l l u s i o n s , wh i ch a re nec 
e s s a r i l y f o l l o w e d by d i s a p p o i n t m e n t , and not t o 
n e g l e c t work on t h e o r e t i c a l f o u n d a t i o n s ( A A A I - 8 2 ) . 
A t h i r d p o i n t o f v iew comes f rom o u t s i d e o f A l : 
s t u d i e s i n the f i e l d o f Human F a c t o r s a t t e m p t t o 
p rove t h a t s t r i c t s o f t w a r e e n g i n e e r i n g i s s u p e r i o r 
t o A l t e c h n i q u e s , e . g . t h a t n a t u r a l language i s i n 
a p p r o p r i a t e f o r m a n - m a c h i n e - i n t e r a c t i o n . I s h a l l 
no t e n t e r i n t o t h i s debate h e r e . What seems to be 
l a c k i n g i s a sound b a s i s f o r d i s c u s s i o n . Tha t i s 

• e m p i r i c a l d a t a about the demand f o r a v a i l a b l e A l 
p r o d u c t s 

• e m p i r i c a l da ta about the need f o r (perhaps not 
ye t deve loped) A l p r o d u c t s 

• e m p i r i c a l d a t a about those f e a t u r e s t h a t cus tom
e r s r e q u i r e . 

Guided by these c o n s i d e r a t i o n s , t he HAM-ANS 
p r o j e c t pe r fo rmed a market i n q u i r y i n t h e f i e l d o f 
German NLS. T h i s paper p r e s e n t s some o f the f i n d 
i n g s . 

B. METHODOLOGICAL QUESTIONS 

Of c o u r s e , t h e r e a re s e v e r a l m e t h o d o l o g i c a l 
q u e s t i o n s connec ted w i t h t h i s market i n q u i r y . 
F i r s t , i t i s a h y p o t h e t i c a l i n q u i r y , i . e . a n i n 
q u i r y about a p r o d u c t t ype t h a t i s not ye t a v a i l a 
b l e on the German m a r k e t . D u r i n g the p r e t e s t we 
d i s c o v e r e d t h a t some peop le d i d no t b e l i e v e t h a t 
NLS a re even p o s s i b l e . Second, i t i s an i n q u i r y 
about a new p r o d u c t t y p e , i . e . not c o n c e r n i n g a 
p a r t i c u l a r , comp le ted NLS but NLS "as s u c h " . T h i r d , 
i t i s no t a user s tudy but a market i n q u i r y , i . e . 
t he i n t e r v i e w e e s a re p o t e n t i a l cus tomers and not 
the i n tended u s e r s , a l t h o u g h they a re h i g h l y a f 
f e c t e d by a buy ing d e c i s i o n . The r e a c t i o n s o f the 
use rs (accep tance or n o t ) are an i m p o r t a n t b a s i s 
f o r the d e c i s i o n o f the c u s t o m e r s . F o u r t h , n o 
awareness o f l i n g u i s t i c o r c o n c e p t u a l f a c i l i t i e s 
c o u l d be expec ted f rom the i n t e r v i e w e e s . D u r i n g 
the p r e t e s t we t r i e d ou t some methods f o r c o l l e c t -
ing the most demanded f a c i l i t i e s of a NLS. We 
found ou t t h a t most o f the p o t e n t i a l cus tomers 
were no t i n t e r e s t e d in these d e t a i l s , how ever 
they were p r e s e n t e d . Pe rhaps , the i n t e n d e d use rs 
a r e , but t h i s was not a user s t u d y . As one i n t e r 
v iewee put i t : " W e ' l l buy the best system a v a i l a 
b l e . But i t i s your t ask t o f i n d ou t wh i ch system 
i s the b e s t . " So, we c o u l d o n l y f i n d ou t 

• what is v iewed as a b e n e f i t of NLS, what is c o n 
s i d e r e d a d i s a d v a n t a g e , and how the c o s t s are 
a s s e s s e d ; 

• in wh i ch ways p o t e n t i a l cus tomers b e l i e v e the 
use rs t o be a f f e c t e d ; 

• whe ther p o t e n t i a l cus tomers b e l i e v e t h a t t hey 
would i n v e s t i n NLS, i f t hey were a v a i l a b l e now; 

• i n wh i ch s e t t i n g and f o r what t a s k s p o t e n t i a l 
cus tomers would l i k e to a p p l y a NLS. 

From the a n a l y s i s o f t he a p p l i c a t i o n a reas 
where NLS a re d e s i r e d some demands on NLS c a p a b i l i -
t i e s can be d e t e r m i n e d . There i s y e t a f i f t h me
t h o d o l o g i c a l p r o b l e m : whe the r t o conduc t a q u a l i 
t a t i v e o r q u a n t i t a t i v e i n q u i r y . W e d i d b o t h . 

p e r s o n a l i n t e r v i e w s w i t h e x p e r t s 
f rom l e a d i n g computer f i r m s , c o n 
s u l t i n g f i r m s , s o f t w a r e p r o d u c e r s 
( e x p e r t i n q u i r y ) ( 8 f i r m s ) 

p e r s o n a l i n t e r v i e w s w i t h p o t e n t i a l 
cus tomers of NLS (8 f i r m s ) 

q u a l i t a t i ve 
inqu i ry 

Research on HAM-ANS is s u p p o r t e d by t he German M i n i s t r y of Research and T e c h n o l o g y , Grant 08lT1503 8. 
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C. RESULTS 

From 927 q u e s t i o n n a i r e s , 210 were f i l l e d ou t 
and sent back . In a q u a n t i t a t i v e i n q u i r y by m a i l e d 
q u e s t i o n n a i r e s , t h i s 22.6% r e c a l l quo ta i s v e r y 
h i g h , and r e f l e c t s t he i n t e r e s t i n A l s o f t w a r e 
p r o d u c t s and the open-mindedness toward new ways of 
man-machi n e - i n t e r a c t i o n . 

We r e q u e s t e d o n l y g e n e r a l da ta in the ques 
t i o n n a i r e about NLS t h e m s e l v e s . The most i m p o r t a n t 
r e s u l t s are l i s t e d i n the t a b l e above . I n d i r e c t l y , 
however , f rom the a n a l y s i s o f t he c l a i m e d a p p l i c a 
t i o n a r e a s , some r e q u i r e m e n t s became c l e a r in more 
d e t a i l (see ' S e t t i n g and t a s k s ' ) . 

1 . C o s t - B e n e f i t - A n a l y s i s 

In o r d e r to d e t e r m i n e the demand f o r NLS we 
asked about t h e i r supposed b e n e f i t s , c o s t s , and 
the r e l a t i o n between them. We a l s o took i n t o a c 
count the b e l i e v e d e f f e c t s on the u s e r , because 
t h i s may have i n f l u e n c e d the assessment made by 
p o t e n t i a l c u s t o m e r s . 88.6% o f t he i n t e r v i e w e e s , i n 
dependent o f t h e i r p o s i t i o n , f e e l t h a t a NLS wou ld 
be put to good use a t t h e i r w o r k i n g p l a c e . The most 
f r e q u e n t l y i n d i c a t e d b e n e f i t s o f NLS were b e t t e r -
s u b s t a n t i a t e d d e c i s i o n - m a k i n g (65.4%) and p l a n n i n g 
( 6 1 . 4 % ) . That more peop le have access to computers 
is v iewed as b e n e f i c i a l by 57-2%. That the user is 
more in c o n t r o l i n t e r a c t i n g w i t h a NLS (72.0%) and 
s y s t e m ' s pe r fo rmance w i l l be more t r a n s p a r e n t 
(65-2%) are c o n s i d e r e d advantageous e f f e c t s on the 
u s e r . We may i n f e r f r om t h i s t he impor tance of an 
e x p l a n a t i o n component . 

As d i s a d v a n t a g e f o r the user t he i n c r e a s e o f 
w o r k l o a d because of u s i n g NLS is no ted by o n l y 

16.3% o f the i n t e r v i e w e e s . 43-7% b e l i e v e t h a t c o n 
ten tmen t o f employees does not i n c r e a s e w i t h the 
i n t r o d u c t i o n o f NLS, but t he o p p o s i t e i s a s s e r t e d 
by 33.2%. Other changes in t he u s e r s ' work r o u t i n e s 
were den ied by t he m a j o r i t y . 

A NLS is expec ted to be e x p e n s i v e - l i k e any 
o t h e r computer sys tem. 86.8% o f the i n t e r v i e w e e s 
r e p o r t e d f rom e x p e r i e n c e t h a t computers a r e e x p e n 
s i v e , 72.2% supposed NLS to be e x p e n s i v e and 16.3% 
d i d n ' t know. 52.0% p l a c e d the maximal p r i c e f o r a 
NLS a l o n e between 50 000 and 200 000 Deutschmark . 
A l t h o u g h 69.9% b e l i e v e t h a t the c o s t s of a NLS 
would be g r e a t e r than the b e n e f i t s i n t he s h o r t 
r u n , 70.8% wou ld i n v e s t , i f NLS were now a v a i l a b l e ! 
T h i s ' a c t d i s p o s i t i o n ' does no t depend on the t r a d e 
o r the p o s i t i o n o f t he i n t e r v i e w e e . So, t h e r e seems 
to be a g r e a t demand f o r and p o s i t i v e a t t i t u d e t o 
wards NLS. 

2 . S e t t i n g and Tasks 

The d e s i r e d a p p l i c a t i o n a reas f o r NLS w i l l now 
b e i n v e s t i g a t e d , showing t h e i r i m p l i c a t i o n s i n 
terms of NLS c a p a b i l i t i e s . A s i m p l e model of a NLS 
s e t t i n g was p r e s e n t e d t o the i n t e r v i e w e e : 

A NLS was j u d g e d a u s e f u l s u p p o r t f o r f l e x i b l e 
( i n d i c a t e d by 62.2% of the i n t e r v i e w e e s ) and t ime 
s e n s i t i v e w o r k i n g p rocesses (71 .4%) - I t i s expec 
ted t h a t t he i n f o r m a t i o n g e t s i n t o the i n f o r m a t i o n 
s e e k e r ' s hands sooner w i t h the h e l p o f NLS. Because 
d e c i s i o n p rocesses a re o f t e n t ime s e n s i t i v e i t i s 
no t s u r p r i s i n g t h a t d e c i s i o n s u p p o r t i s the most 
demanded f u n c t i o n o f the o v e r a l l system f o r the 
w o r k i n g p r o c e s s . 44. 2% of the i n t e r v i e w e e s marked 
d e c i s i o n s u p p o r t as the p r ime t a s k f o r a n a t u r a l 
language i n t e r f a c e d sys tem. But a l s o i n f o r m a t i o n 
s u p p l y (32.7%) and a d m i n i s t r a t i v e s u p p o r t (23-1%) 
were named. D e c i s i o n suppo r t i s p r i m a r i l y needed 
by e x p e r t s who are no t p rogrammers , e . g . managers 
f rom a l l t r a d e s , d o c t o r s , c h e m i s t s , e t c . But a l s o 
a t lower l e v e l s i n a f i r m ' s h i e r a r c h y d e c i s i o n 
s u p p o r t is d e s i r e d . C l e r k s may use a system no t 
o n l y s u p p o r t i n g t h e i r a d m i n i s t r a t i v e work but a l s o 
a i d i n g i n w e l 1 - s u b s t a n t i a t e d d e c i s i o n - m a k i n g , e . g . 
t o d e c i d e wh i ch o f f e r can be made w i t h r e s p e c t t o 
r e s o u r c e s and f o l l o w - u p c h a r t s . T h i s examp le , 
stemming f rom the p e r s o n a l i n q u i r i e s , shows t h e 
c l o s e r e l a t i o n s h i p between d e c i s i o n and p l a n n i n g . 
V i e w i n g GUS, f o r e x a m p l e , as a d e c i s i o n - s u p p o r t i n g 
s y s t e m , we a re f a m i l i a r w i t h t he degree o f p l a n n i n g 
c a p a b i l i t i e s e x p e c t e d by t he user (Bobrow e t a l . 7 7 ) . 
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The most f r e q u e n t l y named user t ype of NLS is 
the p a r a m e t r i c user t ype (37%). We d e f i n e d the p a r 
a m e t r i c user ( d i v e r g i n g f rom the d e f i n i t i o n o f 
Codd, Date 74 as a permanent user whose i n t e r a c 
t i o n s w i t h the system a re p a r t o f h i s / h e r j o b , r e 
g a r d l e s s o f whe the r t he j o b i s r o u t i n e o r n o t . Ex
p e r t use rs ( h e r e : o c c a s i o n a l and p r o f e s s i o n a l l y mo
t i v a t e d use o f t h e system) were i n d i c a t e d as t y p i 
c a l NLS use rs by 28 . 4% , casua l use rs ( h e r e : o c c a 
s i o n a l use t h a t does not be long to the j o b ) by 
33-2%. As e x p e c t e d , t h e r e was a s t r o n g c o r r e l a t i o n 
between the i n d i c a t i o n o f i n f o r m a t i o n supp l y as 
s y s t e m ' s f u n c t i o n and t h a t o f casua l user as t y p i 
c a l NLS user t y p e . And most peop le who chose ' e x 
p e r t u s e r ' marked d e c i s i o n s u p p o r t as the most s e n 
s i b l e system f u n c t i o n . 

The c h o i c e s f o r background system we re : da ta 
base s y s t e m , e x p e r t s y s t e m , and p l a n n i n g sys tem. 
I n f o r m a t i o n R e t r i e v a l Systems were exc luded because 
t h e i r domain i s t y p i c a l l y t o o e x t e n s i v e f o r a 
knowledge-based NLS to h a n d l e . Wh i l e image i n t e r 
p r e t a t i o n (2.9%) and p l a n n i n g systems {1.2%) were 
r a r e l y named, e x p e r t systems have 23-2% of the 
v o t e s . Y e t , t he most o f t e n chosen background system 
f o r a NLS was a da ta base system (66 .2%) . But we 
suspec t t h a t i t i s not unde rs tood as a t e c h n i c a l l y 
s t r i c t t e r m , o r i e n t e d toward the da ta base systems 
now a v a i l a b l e . A l l peop le who wanted d i r e c t access 
v i a n a t u r a l language to mass da ta (52.2%) checked 
da ta base s y s t e m , but n e a r l y a t h i r d o f the 39 .6% 
who d e s i r e d access to e x p e r t knowledge d i d so t o o . 
Expe r t knowledge was d e f i n e d as r u l e - b a s e d k n o w l 
edge of e x p e r i e n c e in a l i m i t e d domain . In wh i ch 
r e s p e c t c o u l d t h i s k i n d o f knowledge appear in a 
da ta base c o n t e x t ? From the pe rsona l i n t e r v i e w s i t 
became c l e a r t h a t i n f e r e n t i a l knowledge about t he 
d i s c o u r s e domain and meta-knowledge about the da ta 
base is expec ted to be a t t a c h e d to the da ta base 
sys tem. T h i s may be taken as ev idence f o r the t h e 
s i s o f Tennant (79) t h a t the ease o f man-machine-
i n t e r a c t i o n r e q u i r e s the e x t e n s i o n o f c o n c e p t u a l 
coverage beyond the l i m i t s o f da ta base c o n t e n t s . 

Two o t h e r c a p a b i l i t i e s o f n a t u r a l language i n 
t e r f a c e d systems sugges t new d i r e c t i o n s f o r r e 
s e a r c h . The sys tem s h o u l d not o n l y s u p p l y i n f o r m a 
t i o n but d o someth ing a c c o r d i n g t o the d i a l o g . Tha t 
d a t a may be changed of b rough t in in a n a t u r a l l a n 
guage d i a l o g was d e c l a r e d to be d e c i s i v e by 58.9% 
o f the i n t e r v i e w e e s , i n the hope t h a t the b o t t l e 
neck of da ta i n p u t may thus be overcome. As we know 
f rom t h e work o f S a l v e t e r , Maier (82) and 
My lopou los e t a l . (80) , n a t u r a l language update im
p l i c i t l y demands meta-knowledge about changes i n 
t he w o r l d and meta -knowledge about da ta base t r a n s 
a c t i o n s . The t a s k , s i m p l e i n the eyes o f the u s e r s , 
t-urns ou t t o b e d i f f i c u l t f o r those d e v e l o p i n g the 
sys tems . A n o t h e r r e q u i r e m e n t f o r NLS concerns a p 
p l i c a t i o n p rog rams . 40.7% j u d g e as d e c i s i v e and 
52.6% as u s e f u l t h a t a p p l i c a t i o n programs may be 
s t a r t e d v i a n a t u r a l l anguage . I f a n a d v i s i n g d i a l o g 
leads to a d e c i s i o n by the u s e r , the system is e x 
pec ted t o f u l f i l l t he c o r r e s p o n d i n g t a s k s . A tax 
a d v i s i n g e x p e r t system l i k e TAXMAN I I (McCar ty e t 
a l . 7 9 ) , f o r examp le , shou ld f i l l i n the c o r r e s p o n d 
ing t a x f o r m . A h o t e l a d v i s i n g system shou ld not 
o n l y i n f o r m t h e user about advan tages o f t h e h o t e l 
bu t a l s o book a room and do a l l o f t he r e l a t e d 

b o o k k e e p i n g , i f i t i s o r d e r e d by the u s e r . From the 
p o i n t o f v iew o f the cus tomers i t seems q u i t e n a t u 
r a l t h a t the t a s k s r e s u l t i n g f rom a d e c i s i o n sup
p o r t i n g d i a l o g w i t h a computer a re pe r fo rmed by the 
same sys tem. As i de f rom ad hoc s o l u t i o n s f o r a spe 
c i a l a p p l i c a t i o n , the r e a l i z a t i o n o f t h i s demand 
r e q u i res : 

• i n t e r p r o c e s s commun ica t i on ( i n a m a s t e r - s l a v e 
mode w i t h the NLS in c o n t r o l ) 

t r a n s m i t t i n g s p e c i f i c a t i o n s o f t he u s e r , wh i ch 
were g a t h e r e d d u r i n g the d i a l o g as pa rame te rs t o 
the a p p l i c a t i o n program 

t r a n s m i t t i n g r e q u e s t s f o r m i s s i n g s p e c i f i c a t i o n s 
t o the NLS, t r i g g e r i n g the g e n e r a t i o n o f q u e r i e s 
f o r f u r t h e r i n f o r m a t i o n ; 

• r e p r e s e n t a t i o n o f p r o v i s i o n a l r e s u l t s d u r i n g t he 
d i a l o g ; 

• a b s t r a c t r e p r e s e n t a t i o n o f the p r o g r a m ' s a c t i o n s ; 

• r e p r e s e n t a t i o n o f r e a l w o r l d a c t i o n s i n r e l a t i o n 
t o the i m p l i c a t i o n s o f ve rbs ( e . g . what does i t 
imp ly to ' b o o k ' a room?) 

• u n d e r s t a n d i n g of the speech a c t s ' o r d e r ' and 
1 command' 

Coming back to the debate, men t ioned above , the 
c o n c l u s i o n i s q u i t e b a l a n c e d : t h e r e i s a g r e a t d e 
mand f o r NLS but t h e r e is a l s o a l o t o f work to 
meet these r e q u i r e m e n t s . 
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