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Abst rac t  

Cooperat ive dialog systems wil l  o f fer  extended answers 
to questions, that  is, they  will vo lunteer  information 
not exp l ic i t l y  asked for .  A complete response wil l  be 
complex and the member sentences wil l  evince an ex- 
tensive paral le l ,  the ind i rect  answer subst i tu t ing an 
a l ternat ive for  a focus in the quest ion. Research on 
discourse part icles has shown that  they  are necessary 
to ensure coherence between adjacent sentences ev in-  
cing an extensive paral le l ,  tha t  is, that  they  ref lect 
discourse relations as given in complex answers, so 
that  such answers emerge as core contexts.  Thus the 
proper  mode of representat ion for  discourse part icles 
in a system coincides with the f ramework of coopera- 
t i ve  quest ion-answer ing.  The PASSAT system centers 
on the r61e of part icles in character iz ing and reflec- 
t ing relations such as under l ie  complex response. 

Discourse Particle Semantics 

Discourse part icles are meta expressions in a natural  
language: They express discourse relat ions, which are 
necessary propert ies of (complex) discourses, that  is, 
they  refer  to th ings in the language and not to th ings 
in the world.  I t  follows that  they  do not inf luence 
t ru th  condit ions. Instead, they affect coherence: 
When occurr ing in a complex discourse such that  
the discourse relation "contradicts"  its meaning, 
a discourse part ic le may cause incoherence. 

?Edison Invented the telegraph. 
Marconi also invented the phonograph. 

Conversely,  discourse part ic les can cause coherence 
too: When one does not occur in a complex discourse 
such that  the discourse relat ion "entai ls" its meaning, 
an incoherence comes about which the occurrence 
would prevent .  What causes that  incoherence is the 
occurrence of the empty, or zero, p a r t i c l e .  
So nonempty part icles are sometimes necessary to 
ref lect  discourse relat ions, in o ther  words, they  
subst i tute posi t ive fo r  negat ive presupposi t ions. 

?Edison Invented the telegraph. 
He invented the phonograph. 

And, those presupposit ions do not refer  to the wor ld 
but  to the envi ronment of discourse. On a classical 
t r u th  presupposi t ion,  enriched by a sens i t i v i ty  to 
context ,  the empty par t ic le  in the example presupposes 
that  Edison did not invent  the te legraph.  But then, he 
in fact did not, so the incoherence is not explained.  
Simi lar ly,  on classical terms the part ic le in the former 
example presupposes that  Marconi invented the 
te legraph,  but  then, he in fact did.  

* The paper Is based on research done In the project 
L/LOG, financed and supervised by IBM Germany. 

So discourse part ic les,  empty or not, react not to 
what is or  is not the case but  to what is or is =lot 
supposed to be the case: To the context.  The proper  
context  category for  the discourse part ic le ra tegory  

i s  a complex sentence: A sentence pair .  Any two 
sentences in sequence occasion the empty or some 
nonempty discourse part ic le in f ron t  of or withir l  the 
second sentence. Thus a language in a model theory  

o f  discourse part icles wil l  consist in a pair :  

L = < S P ,  DP>  

SP is a set of sentence pairs sp, the indiv idual  con ~ 
stants, and DP is a set of discourse part icles dp in- 

c l u d i n g  the empty part ic le dpO, the predicates; and 
f o r  any dp and sp, dp(sp) ,  the application of dp on 
sp, is to represent the occurrence of dp in sp. An 
in terpretat ion rule is to state a necessary condition 
for  the coherence of any dp(sp)  in terms of t i le 
meaning of sp and the meaning of dp. Thus the 
model in the theory  wil l  consist in a t r ip le :  

M = < DR , S , h > 

DR is a set of discourse relat ions, # is ,~n assignm~n¢; 
mapping constants, i .e.  sentence pair~, onto member':, 

o f  DR, and I~ is an in terpretat ion mapping predicate;:, 
i .e.  discourse part ic les, onto subsets o~ DR. The, d~,- 
notation of any element of DP dp is defined as Lhe s ~  
of discourse relations b (dp ) .  The interpre'~tion rtd.,:. 
states that  for  any sp, dp, dp(sp) is only coherent 
if S(sp) is not an element of b (dp ' )  for  any d r '  
d i f fe rent  from dp. 

I t  is assumed that  the denotations of the discou~'.,;e 
part icles - the elements of the p ic ture of DP under' 
h - are all d is junct,  i .e.  that  for  any dp l ,  dp2. in 
DP, the intersect ion of P (dp l )  and P(dp2) is empty. 
Thus for  any sp and dp such that  ~e(sp) is in P(dp) ,  

d p ' ( s p )  is incoherent for  any dp' d i f fe rent  from dp~ 
This means that  a sentence pair  instant iaUng a di~ r 
course relation that  belongs to the denotation of a 
part ic le is only coherent if occasioning the parUcle, 
in o ther  words, that  a part ic le is necessary wi~h 
respect to every  discourse relation in its denota-~ion. 

A s  DP contains the empty part ic le dpO, this pr inciple 
corresponds to a negat ive presupposi t ion.  

So there are discourses necessitat ing this part ic le 
or o ther  in v i r t ue  of the relations they  instant iate. 
A discourse relation is an abstract ion on the v~ay the 
two members of the sentence pair  compare to each 
other.  Any two sentences can be segmented into a 
COl~rt, a depart, and a report ,  meaning the port ion 
common to both sentences, the d is t inct  port ion of ~tt~ 
f i r s t  sentence, and the d is t inct  port ion of t i le second 
sentence. The common denominator of discourse 
relations in the denotation of any nonempty part ic le i~ 
that  the de- and the repor t  are minimal: That the two 
sentences d i f fe r  in only  one descr ipt ion.  Discourses 
necessitating nonempty part icles are character ized 

b y  an extensive paral lel .  Impor tant ly ,  po lar i ty  
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change does not count  as a de- or  a repar t  bu t  
serves as an ex t ra  parameter to d i f fe ren t ia te  
specif ic d iscourse relat ion classes. 

Marconi Invented the telegraph, 
?(but) he didn't Invent the phonograph. 

Discourse relat ions encode information on two o ther  
parameters: Whether the de- and the repar t  are in a 
semantic relat ion (sca lar i ty  or hyponymy)  such that  
one sentence entai ls the o ther  (negat ion exempt) ,  and, 
if so, whether  entai lment is l e f t - t o - r i gh t  or  reverse ly ,  
and if not, whether  they are in a semantic relat ion 
(exc lus ion)  such that  one sentence entai ls the negation 
of the other ,  or the two sentences are compatible. 
These four  features - po la r i t y  d is t r ibu t ion  accounts 
fo r  two - g ive r ise to sixteen cases, th i r teen 
p rov id ing  slots fo r  German discourse par t ic les:  

/ 
<C,D> 

/ 
÷ 

\ 

+<C,R> sogor/ 
> < /  und zwar 

-<C,R> abet 

+<C,R> also 

-<C, R> contradic t ion 

/ *<C,R> contradic t ion 

v^ < v ~< -<C,R> also 

*<C,R> auch 
^ 

-<C,R> abet 

~.+<C,R> ober 

~ - < C , R >  ouch 
V ^  

+<C,R> sondern 

-<C,R> ouch 

\ > / +<C,R> contradic t ion 

>< / ~ -<C,R> erst recht 

\ +<C,R> aber 

-<C, R> elnmol/ 
Oberhaupt 

C = copart ,  D = depar t ,  R = r e p a r t ;  

* / -  = pos i t i ve /nega t i ve  po la r i t y ;  

>< = depar t  and repar t  are o rdered :  
> = R>D (*<C,R> entai ls *<C,D>),  
< = R<D (÷<C,D> entai ls +<C,R>); 

v^ = depar t  and repar t  are not o rdered :  
v = D and R exc lude each o ther  
(*<C,D> entai ls -<C,R>) ,  
^ = D and R do not exc lude each other 
(*<C,D> and *<C,R> are compat ib le) .  

Complex Response: The Basic DP Situat ion 

I t  is desi rable to equip a computer system to execute 
the semantic theo ry  sketched above. There are several 
possible approaches to th is ,  bu t  one embodies decisive 
advantages.  That  is a par t i cu la r  generative approach. 

I t  is a cornerstone of the theory  that  d iscourse 
part ic les not only  in t roduce requirements on contexts 
but  also have a communicative necessity;  that  contexts  
requi re them in that the nonoccurrence can be as 
damaging to coherence as can the occurrence.  In 
represent ing the model in an automatic process i t  
is especial ly desirable to capture th is aspect. 

One way to go is to have a program test  sur face-  
language  inputs and g ive notices of e r ro r  whenever  
incoherence occurs.  On this course, every  piece of 
information is produced by the user, who must be 
acquainted with the theory  in o rder  to obtain an 
in terest ing react ion. Or one can have a program 
generate part ic les in accordance with the syntax  
and semantics of the contexts  i t  generates.  
Again,  there  are more than one way to go: The 
input  can be of a general nature,  e .g .  a descr ipt ion 
of a d iscourse relat ion,  or i t  can be specif ic,  e .g .  
a pa i r  of d iscourse representat ion s t ruc tures .  Ei ther 
way,  the user has to speci fy the context  uni t  to be 
generated,  a complex discourse with a paral le l ,  
as long as she addresses i t  d i rec t l y  at some level. 

However,  once such contexts  are embedded in a 
communicative set t ing to motivate them independent ly ,  
there  is no need to prescr ibe any th ing .  There is 
another ,  Indirect generat ive  approach which promises 
spontaneous and systematic generat ion of p roper  
contexts ,  and an in terest ing appl icat ion:  Dialog 
systems capable of cooperat ive quest ion answer ing.  

This is an independent ly  motivated f ie ld of research 
in Ar t i f ic ia l  Inte l l igence and in Computational 
L inguis t ics,  seeking to simulate that  crucial  feature 
of human dialog behavior  that  answers are fa r  from 
always formed in s t r i c t  accordance with the semantic 
s t ruc tu re  of the quest ion.  Frequent ly  in actual 
conversat ion,  answerers are expected to elaborate, in 
par t i cu la r  on a yes or a no. A real ist ic yes-no query  
system wil l  be prepared to of fer  addi t ional  information 
in the form of extended answers, and several systems 
in th is sp i r i t  have recent ly  been dev ised.  

As i t  happens, complex responses are key contexts  
fo r  d iscourse part ic les.  A complete response consists 
in a sentence sequence. This means that  the p roper  
context  ca tegory  fo r  part ic les is g iven a pr io r i  in 
th is f ramework.  Moreover,  the context  uni t  as such, 
a con~plex discourse with an extens ive paral le l ,  is 
g iven as well because a simple response is inadequate 
j us t  in case cor responding information on a relevant 
alternative to a focus in the que ry  is avai lable to the 
responder.  As far  as wh- quest ions are concerned, 
the focus coincides wi th the wh- posi t ion.  As regards 
yes-no quest ions,  i t  may be any item sui table as a 
depar t  in a par t ic le  scheme. I t  is adequate, then, to 
supplement the simple response by  the cor responding 
informat ion. The sentence frame of the quest ion car-  
ries over  from the d i rec t  to the i nd i rec t  answer as 
the focus (and possib ly  po la r i t y  too) is exchanged.  
(Occasional ly,  the focus (depar t )  is empty so that 
the a l te rnat ive  ( repor t )  adds a piece of informat ion, 
t yp i ca l l y  an ad junc t . )  Thus complex response creates 
discourse relations such as necessitate discourse 
part ic les in a systematic way and on independent  
grounds.  I t  may be considered the basic si tuat ion 
of ut terance for  d iscourse par t ic les.  
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There is consensus tha t  an extension to a response is 
appropr ia te  if and only if the information i t  conveys 
is re levant .  The chal lenge consists in def in ing what 
const i tutes relevance in each single case. I t  is a 
pr ime desideratum to develop general guidel ines fo r  
selecting a l ternat ives.  Relevant means re levant  to the 
goal of the dia log,  and any sensible approch wil l  take 
Grice's Maxim of Quant i ty  as a point  of depar tu re :  
Make you r  cont r ibu t ion  as informat ive as is requ i red 
for  the cu r ren t  purpose of the exchange. There are 
var ious ways of exp lo i t ing  th is pr inc ip le .  One is to 
relate information to the assumed pract ical  purpose of 
the que ry  so as to suggest sur rogate  courses of action 
in case the d i rec t  answer is negat ive.  Such a s t ra tegy  
is pursued by  KAPLAN (1983). A l te rnat ives  wil l  be 
ident i f ied on the basis of a funct ional  synonymy:  

- Do you hove a rnatchl  
- No, bu t  I hove a l i g h t e r .  

Another  approach,  adopted by  JOSHI et al. (1984), 
is to focus on wor ld knowledge so as to cor rect  false 
defaul t  inferences l icensed by  the d i rec t  answer by  
stat ing except ions to normal courses of events.  
A l te rnat ives  w i l l  be ident i f ied by  way of stereotypes:  

- Is Tweety  a b l rd~ 
- Yes, bu t  he cannot  f l y .  

In the theory  of scalar conversat iona l  Impl lca ture ,  
appl ied to quest ion-answer ing by  HIRSCHBERG (1985), 
the Maxim of Quant i ty  is revised to refer  to the 
s t r e n g t h  of an ut terance:  Make the s t rongest  re levant  
claim jus t i f iab le  by  evidence. The concept of relevance 
remains, bu t  i t  is anchored to l inguis t ic  knowledge by  
a semantic relat ion: St rength  as sur fac ing in sca lar i ty .  
~;uch a s t ra tegy  embodies two clear advantages:  
A s t ronger  version of a quest ion,  whether  posi t ive or  
negat ive,  cannot rat ional ly  be known to the quest ioner 
in advance; and, the search for  a s t ronger  version 
can be guided by rules which must be represented in 
a reasonably in te l l igent  system anyhow, namely, 
lexical relat ions and meaning postulates. 

Semantic scales are def ined by  tuples of lexical items 
l inear ly  ordered by  entai lment. Consider as an example 
the pa i r  possible and probab le  and a que ry  Is I t  
possible or Is I t  p robab le  for  some proposi t ion I t ,  
and assume the adject ive to be the focus. The answer 
no to the former quest ion wil l  answer the o ther  one 
too, as wil l  the answer yes to the la t ter  quest ion. 
The answer yes to the former quest ion wil l  not, nor 
wil l the answer no to the la t ter ,  yet  a responder is 
requ i red to make the s t ronges t  re levant  claim, and 
prov ided the o ther  item counts as re levant ,  there 
is a s t ra igh t fo rward  way to do so: 

- Yes, I t  Is even p robab le .  
- No, I t  Is not  even possib le.  

In fact ,  i f  the maxim is revised to requ i re  the 
responder to assess the s t rongest  re levant  proposi t ion,  
two more responses emerge as adequate, again on the 
condit ion that  the o ther  item counts as re levant :  

- Yes, bu t  I t  Is not  p robab le .  
- No,  bu t  i t  Is possib le.  

In a wider  sense, semantic scales are def ined by  
tuples of lexical items ar ranged by  entai lment in a 
h ie rarchy  of set inclusion and exclusion. Consider as 
an example the quadrup le  Scandinavian,  Danish,  Nor-  
wegian,  and Swedish,  and queries Is / t  Scand/nav/an 
etc. for  some referent  I t ,  and assume the adject ive to 
b e  the focus. The answer no to the f i r s t  quest ion wi l l  

answer all the other  quest ions too, as wi l l  the answer 
yes to any subsequent quest ion. The converse is not 
the case, ye t  a responder is requ i red to make the 
s t rongest  re levant  claim, and prov ided the other  items 
count as re levant ,  there  is a s t ra igh t fo rward  way: 

- Yes, Cand In fact). Danish~Norwegian~Swedish.  
- No, (but~ Norwegian~Swedish~~ 

Dan lsh /Swed /sh / /Dan /sh /Norweg /on .  
- No, not  Seandlnov/an at al l .  

The prov iso was made that  the other  items count as 
re levant ,  as the responses were g iven on the maxim 
"Asser t /assess the s t rongest  proposi t ion re levant" .  
Note, however,  tha t  a certain measure of relevance is 
secured by  the circumstance that  that  proposi t ion is 
not the s t rongest  proposi t ion as such, corresponding 
to a cont rad ic t ion,  or  jus t  any st rong proposi t ion,  
bu t  one among a limited number s t ronger  than another,  
in fact ,  exact ly  one as polar i t ies go, corresponding 
to a ( t rue)  sentence entai l ing the question suppl ied 
with a sign and obtained by  exchanging one item. 
So a l ink is establ ished between the d i rec t  and the 
ind i rec t  answer p r io r  to relevance considerat ions. 
Relevant a l ternat ive  candidates are selected on the 
basis of independent ly  accessible l inguis t ic  knowledge. 
The relevance question is reduced from What is re le-  
vant? to Is th/s re levant? ;  the d iscovery  procedure 
is t ransformed into a decision procedure,  and this 
process is low-level and domain- independent .  

Items that  are interconnected by a semantic relation 
such as sca lar i ty  and hyponymy seem to tend to be 
mutual ly  re levant  so that  i r re levance cases can be 
considered except ions to the rule. It is not impossible 
that  the assessment of a h igher  value is i r re levant  
once a value is confirmed or  that  the assessment of 
a lower value is un in terest ing once a value is denied, 
bu t  i t  is as improbable as it is that  items ar r i ved  
at on more pragmatic considerat ions are i r re levant .  
Likewise, one cannot exclude that  the confirmation of, 
say, a subk ind once a superk ind  is confirmed or the 
conf irmation of a s is terk ind or the denial of a super-  
k ind once a natural k ind is denied is un in teres t ing ,  
bu t  one can th ink  i t  equal ly improbable. So regu lar ly  
- b y  defau l t  - when there is a scale or a h ie rarchy  
around the item in quest ion,  all items in that  scale 
or h ie rarchy  wil l  enter  into the set of proposi t ions 
at issue, then on meaning postulates,  def in ing the 
in ter re la t ionships in terms of entai lment, one al- 
te rna t i ve  can be ident i f ied as the informat ive in de- 
pendence on the d is t r ibu t ion  of polar i t ies in that  set. 

With reference to the parametr ic discourse relations 
and part ic les paradigm presented above, the sl<etched 
cases of complex response cover f ive relat ion classes. 
Each of these is s t rong ly  motivated in t i le f ramework 
of cooperat ive response insofar as any complex answer 
pat terned on i t  is appropr ia te  in pr inc ip le .  Given a 
que ry  <C,D> where D is the focus, any complex 
response + / - , * / - < C , R >  where R is an a l ternat ive 
such tha t  the parameters are chosen accord ing ly  
- and t r u t h f u l l y  - is basical ly adequate. 

When moving upward on a scale, in case the s t ronger  
statement is ver i f i ed ,  the par t ic le  sogar appl ies; 
otherwise,  if i t  is fa ls i f ied,  the par t ic le  aber.  
When moving downward on a scale, in case the weaker 
statement is ve r i f i ed ,  the par t ic le  abet  applies again; 
otherwise,  if i t  is fa ls i f ied,  the par t ic le  elnmel. 
When moving d6wnward in a h ie rarchy  and the state- 
ment is ve r i f i ed ,  the specif icat ion par t ic le  und zwar 
appl ies. When moving upward and the statement is 
fa ls i f ied,  the par t ic le  i Jberhaupt  appl ies. Final ly,  
moving sideways to ve r i f y ,  sondern  is the par t ic le .  
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The PASSAT System 

The t i ny  database query  system PASSAT, consist ing 
in one PROLOG II program comprising approximately  
100 clauses, is des igned to demonstrate a regis ter  of 
rules regulat ing choices, of a l ternat ives to lexical 
items and of part ic les of discourse, in accordance 
with semantic relat ions and in terms of po lar i ty .  It 
is devised to imitate a natural  performance in th ree 
respects : 

- Qua l i t y ,  the search for  the t rue  response; 
- Quan t i t y ,  the quest for  the exhaust ive response - 

information on a re levant  a l ternat ive;  
- Coherence, the search for  the discourse part ic le;  

and lexical entailments under l ie all th ree aspects. 
So whi le the system is pr imar i ly  intended as an 
i l lust rat ion of a facet of centerpiece funct ions of 
German discourse part ic les,  it is at the same time a 

smal l  but  systematic model of complex response 
p r inc ip led  on independent ly  avai lable knowledge. 

PASSAT exploi ts a sortal h ierarchy of natural  kinds 
and a scalar s t ruc ture  of ranked items to a r r i ve  at 
re levant  a l ternat ive data and to select appropr ia te  
discourse part icles to br idge the gaps, borrowing its 
terminology and database facts from shipping.  Such 
computations re ly  on a va r ie t y  of modules: 

- Lexicon.  Here, semantic relat ions between and among 
lexical items, such as sortal sameness, "antonymy"  
(D is junc t iv i ty :  Dif ference and sortal sameness), 
hyponymy,  in te rsec t i v i t y  (cross concepts,  u n i t i n g  
d i f fe ren t -sor t  i tems), "synonymy" (comparabi l i ty  in a 
s t r ic t  sense), and scalar i ty ,  are designated and 
defined in the i r  own terms. 

- Meaning postu la tes,  where semantic relations 
introduced in the lexicon are def ined and in terpreted 
by entai lment, that  is, in terms of (necessary) 
po lar i ty  in v iew of the sentence context .  

- A l t e rna t i ve  re la t ions ,  stat ing condit ions on which 
one item consti tutes an a l te rnat ive  to another in 
terms of lexical relat ions and (simple) po la r i t y  in 
v iew of the sentence context .  

- Par t ic le  re la t ions ,  stat ing suff ic ient  condit ions 
for  the ou tpu t  of a certain part ic le in terms of 
a l te rnat ive  relat ions and (simple) po la r i t y  in v iew 
of the sentence context .  

- Response ru les ,  eva lua t ing  or ig inal  queries and 
perceived and received subst i tu te queries 
(a l ternat ives in the sentence context)  in terms of 
database facts or  meaning postulates. 

- Knowledge bose, contain ing the minimal amount 
of pr imi t ive fact (no facts that  are deducible from 
other  facts on meaning postulates),  represent ing 
(predominant ly  posi t ive)  po lar i ty .  

{ dampfsch l f f ,  moto rsch l f f ,  sege lsch l f f  } 

{ schraubendampfer ,  r a ~ d a m p ~  

{ ba rk ,  b r l g g ,  schoner ,  vo l l sch l f f  } 

This is one of the two sortal hierarchies PASSAT is 
acquainted wi th.  Questions to be understood by 
PASSAT are of the form 

- I s t  x P ?  

where x is an ind iv idual  name ( that  of a ship) and P 
is a predicate,  e .g.  a common noun, so th roughout  i t  
is a question of a constant 's membership in a set. 
First  answers ( ja or neln)  are by  a large measure 
calculated by way of meaning postulates defined on 
lexical relations l ike hyponymy or antonymy, and these 
same relat ions go in turn  to compute second answers. 
Once a f i r s t  response is found,  PASSAT goes on to 
seek a l ternat ives:  Provided that  answer was yes, i t  
seeks to enhance the speci f ic i ty of the predicate, 
e .g.  to rest r ic t  the set denoted by the noun by 
moving downward in the sortal h ierarchy:  

- Is t  f o r t u n a  sege lsch l f f l  
- Jo, und  zwor b a r k .  

I n  case po la r i t y  is negat ive in the f i r s t  run,  the 
system seeks to increase in format iv i ty  by e .g .  
searching for  the set to which the ind iv idual  does 
belong (moving sideways in the sortal h ie ra rchy) :  

- Is t  prec losa bark? 
- ne in ,  sondern b r l g g .  

These two basic pr inciples are enriched and extended 
by  a recu rs l ve  mechanism: As soon as an a l ternat ive 
to the subject of in terrogat ion has been determined, 
the search goes on f o r  an a l ternat ive to that  a l ter -  
nat ive,  enter ing into the rble of the subject of 
in ter rogat ion,  and so on: 

- Is t  concord la  d a m p f s c h l f f l  
- ne ln ,  sondern  sege lsch i f f ,  und  zwar schoner .  

I I I  I 

- Is t  p ruden t l a  schoner? 
- ne ln ,  

I 
I 

~berhaup t  n l ch t  sege lsch l f f ,  
~ J  r 

sondern  dampfsch l f f  , 
I 

und  zwar raddampfer .  

On the o ther  hand, PASSAT is acquainted with an- 
o ther  h ie rarchy  too. The concept sh ip  is subdiv ided 
on two equiva lent  points of v iew, the locomotion and 
the funct ion : 

{ f r ach t sch l f f ,  possag le rsch l f f ,  spez la lsch l f f }  

[ t anksch l f f ,  sch iJ t tgu tsch l f f ,  s t tJckgutsch l f f  } 
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And composites are in t roduced which combine these 
two hierarchies:  For a constant to be a member of 
such a set, i t  must belong to both sets denoted by  
the two components: 

{ f rach tdompf  er  , I~ssog le rdompf  e r  , moto r tonker  I 

And here, a context  sens i t i v i t y  inside the complex 
answer has been instal led (by  means of an ex t ra  
var iab le  posit ion in the a l te rna t ive  relat ions) to 
permi t  a second and a t h i r d  a l te rna t ive  to the f i r s t  
answer to be stal led unt i l  the sequences of " lower-  
level"  a l ternat ives to the second and t h i r d  answers 
( f i r s t  and second a l ternat ives)  are exhausted,  to be 
readdressed with bock t rock lng :  

- /s t  p r u d e n t i o  motor tonker?  
- neln ,  

soneer, ch,rr. / 
und  zwor roddompfe r ,  \ 

t 

und  ouch n l ch t  t onksch l f f ,  
I 

i Jberhoupt  n lch t  f r och t sch l f f ,  
I 

sondern possog le rsch l f f ,  

also possog lerdompfer .  

- /st  poseidon possog le rdompfe r l  
- neln ,  

zwor dampfsc~ i f f ,  I 

und  zwor schroubendompfer ,  \ 

ober  n lch t  possog le rsch l f f ,  
I 

sondern  f r o c h t s c h l f f ,  
I 

und  zwor s t i Jckgu t f rach te r  , 

elso f roch tdompfe r .  

The condit ions under  which a cross-concept  l ike 
f r och tdompfe r  is an (ul t imate) a l te rnat ive  to another 
are ra ther  complex insofar as i t  requires numerous 
steps to come to a conclusion as to whether  to draw 
a conclusion by  use of Mso (approx imat ing  English 
so).  It depends on the arrangement of both of the 
two intersected k inds,  in casu, dompfsch l f f  and 
f r och t sch l f f ,  in relat ion to the o ther  pa i r ,  say, 
motorsch l f f  and t onksch l f f  uni t ing to motor tonker .  

- /st  pose/don motor tonker? 
- ne ln ,  

n l ch t  moto rsch l f f  , 
sondern  dompfsch / f f ,  
und  zwm' schroubendompfer  , 
und  ouch n l ch t  t onksch l f f ,  
sondern  s t i Jckgu t f rach te r .  

Thus f r och tdampfe r  is no a l ternat ive  to motor tanker  
because the two cor responding component kinds 
t onksch l f f  and f r o c h t s c h l f f  are downward specif ic (the 
former is more specif ic than the la t te r ) ,  whereas the 
converse is not the case - motor tonker  does form an 
a l te rna t ive  to f r och tdompfe r  as f r o c h t s c h l f f  and 
t onksch l f f  are upward specif ic;  the la t ter  is more 
specif ic than the former.  

[ gest rondet  , gesche l te r t  ] 

This  is one of two scales known to PASSAT. Again,  
comprehehsible quer ies are of the form Is? x P? where 
x is an ind iv idua l  name and P a predicate,  bu t  this 
t ime the predicate is not a common noun but  a (per -  
fect  par t ic ip le)  in t rans i t i ve  ve rb .  Once a p r imary  
answer is g iven to a que ry ,  a search starts for" an 
a l te rnat ive  answer once over ,  and given a posi t ive 
p r imary  response, the system seeks, again, to en- 
hance the speci f ic i ty  of P, only  now not by  seeking 
to res t r i c t  the set by  downward movement with re- 
spect to a h ie ra rchy  but  by  upward movement on 
the scale, to assess the nex t  value i r respec t i ve ly  
of whether  i t  is val id or  not: 

- /s t  precloso ges t r onde t l  
- /o, sogor gesche i te r t .  

- /s t  f o r t u n e  gest rondet? 
- Jo, ober  n l ch t  gesche i te r t .  

Given a p r imary  answer with po la r i t y  negat ive,  
however,  as before, PASSAT tr ies to increase the 
information value nevertheless th rough s t rengthen ing 
the statement, bu t  not by  searching for  confirmation 
sideways or  a more comprehensive denial upward in a 
h ie rarchy ,  

- /st p ruden t /o  schoner? 
- ne ln ,  fJberhoupt n /cht  sege/sch/ f f ,  sondern 

dompf sch l f f  . . . 

b u t  by  assessing the next  value in the downward 
d i rect ion on the scale induced by the verb :  

- Is t  f o r t u n e  geschel ter t?  
- neln ,  abe t  ges t ronde t .  

- Is t  fe l lc lo  geschel ter t?  
- ne ln ,  n lch t  e lnmol ges t ronde t .  

Now there  is another  scale known to the system: 

[ geken te r t  , gesunken ] 

And the two scales are associated with one another in 
a s t ruc tu re  which presents a pragmatic case of a l ter-  
na t i v i t y  ( the on ly  one in the system). More prec ise ly ,  
the items geken te r t  and ges t rande t  are in a symmetric. 
re la t ion  termed syn as a pseudo-synonymy case, with 
the consequence (and purpose)  that  in case the - 
p r imary  or  secondary - answer to e i ther  one of the 
lower values - as a que ry  or  a l te rnat ive  - is 
negat ive - in the f i r s t  or  the second instance, and 
the answer to the o ther  lower value is posi t ive,  then 
that  o ther  lower value is t reated as an a l ternat ive,  
on the  considerat ion that  in v iew of the h igher  goal 
of the que ry ,  i.t wi l l  be of in terest :  

- Is t  concord la  gest rondet? 
- neln ,  wohl  ober  geken te r t ,  sogor gesunken.  

- Is t  concord lo  geschel ter t?  
- nein ,  n l ch t  elnmol ges t ronde t ,  

wohl  ober  geken te r t ,  sogor gesunken.  
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Limitations 

The test of any natura l - language system, whether  
generat ive or  in te rp re ta t i ve ,  is in its measure of 
genera l i ty  or f l ex ib i l i t y ,  in its aptness for  expansion 
and extension in var ious dimensions. As far  as the 
present program is concerned, these dimensions can 
be ident i f ied with a range of l inguist ic modules: 
Morphology (1), lexicon (2),  syntax (3),  semantics 
(4),  and pragmatics (5). 

( I )  Del iberately,  no morphology has been bui l t  into 
the system. Relevant items would have been (a) the 
indef in i te art ic le (e/n),  (b) gender var iants (e ln / -e)  
and (c) coherent forms ( ke ln / -e ) .  These refinements 
are omitted in o rder  not to pay undue complexi ty to 
such inessentials, though the implementation would be 
feasible. 

(2) The lexical items and relations are not casuistic 
in the sense that  they  are unrepresentat ive of 
hierarchies and scales in German. Parallel s t ructures 
can be added or subst i tuted wi thout  d i f f i cu l ty .  Only,  
real hierarchies and scales do not exist  in isolation 
but  in integrat ion in a taxonomic supers t ruc ture .  One 
problem is that  a concept (e .g .  sch/f f )  may be open 
to specif ication in sequence (e.g.  Ja, und zwor segel'- 
sch l f f ,  und zwar vo/ Ischi f f ) ,  another is that  a con- 
cept (e.g.  sch i f f )  may be open to specification in 
two direct ions (e .g .  ]o, und zwer possaglerschl f f  und 
motorschl f f ) .  Before the concept sch/f f  enters into 
PASSAT in the obvious way, a method must be de- 
veloped to determine how far  and which way relevance 
is to reach in each case in view of the user's interest.  

(3) Del iberate ly ,  only a minimal syntax has been bui l t  
into the system. This is, again, to accentuate the 
central pr inc ip les,  but  more to not create the 
impression that  in terest ing syntax problems have been 
solved. Thus the rules of ellipsis have not been 
explored.  PASSAT uses total ell ipsis th roughout  = 
though not on del iberat ion,  but  by necessity. It could 
instead use part ia l  ell ipsis discr iminately to put out 
answers l ike neln, zwer /st s/e eln x,  und zwer eln y,  
abet s/e /st ke/n z, s/e /st iJberhaupt kein u, sondern 
e/n v = yet  i t  would sti l l  do so not by f i r s t  
generat ing and then reducing complete st ructures but 
by producing those str ings b l ind ly .  

{4) The system suffers a serious shortcoming in not 
assessing the lexical relat ions in meaning postulates 
and a l ternat ive relations in terms of the sentence 
context  semantic s t ructure.  By accident, predicates 
(common nouns or verbs)  occur in predicat ive posit ion 
with the copula th roughout ,  so the semantic relation 
invar iab ly  comes to the surface. As soon as contexts 
are introduced where the noun e.g.  serves to rest r ic t  
quant i f icat ion over  a b inary  relat ion, or ,  as a 
simpli f icat ion, i t  is an argument of a b inary  relat ion, 
as in hat for tunotus e/ne b r igg  (compatible with 
for tunetus hot elne bark ) ,  the relation ceases to 
car ry  semantic relevance, and the system must con- 
sider some semantic representat ion to judge whether 
meaning postulates and a l ternat ive relations apply.  

(5) The pragmatic open problem lies in where the 
focus lies, more exact ly ,  to which component of the 
question any a l ternat ive can be considered re levant  
in part ic le terms, what par t  is the plausible depar t  
in the f i r s t  instance. At  the cur ren t  state of the 
system, the focus is located once and for  all in the 
one-place predicate P, yet i t  is a commonplace that  
yes-no questions are systematical ly ambiguous insofar 
as the i r  topic-focus s t ruc ture  has consequences for  
what consti tutes a proper  subst i tute,  namely, a 

sentence where the topic stays the same and the focus 
changes. Thus i t  could be that  a question l ike Ist 
concordla elne bark is intended to, in the event  of a 
negat ive response, el ici t  not a cont inuat ion l ike 
sondern eln schoner but  an extension l ike ober 
fo r tuno Ist elne - fo r  example, in case the higher goal 
of the query  is to ascertain that  there is a bark  
avai lable for  a h igher  purpose sti l l .  In pr inc ip le 
there are means in a language to posit focus, and 
those means may be syntact ical ,  l ike word o rder  or  
c lef t ing.  Such are not, however,  avai lable to 
PASSAT, being a German-interfaced system, so 
wi thout  the phonology Germans use it is necessary 
to explo i t  a memory of past exchange, so as to 
address the h igher  goal of the query  d i rec t ly .  
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