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T e ch n o l o g y  f o r  lo c a l t e x t u a l i n f e r e n c e  i s ce n t r a l  t o  p r o d u ci n g  a  n e x t  g e n e r a t i o n  o f  i n t e l l i g e n t  y e t  

r o b u st  h u ma n  l a n g u a g e  p r o ce ssi n g  sy st e ms.  O n e  ca n  t h i n k  o f  i t  a s I n f o r ma t i o n  R e t r i e v a l + + .  I t  i s 
n e e d e d  f o r  a  se a r ch  o n  m a le  f e r t i li t y  m a y  b e  a f f e c t e d  b y  u s e  o f  c e ll p h o n e s  t o  ma t ch  a  d o cu me n t  sa y i n g  
S t a r t li n g  n e w  r e s e a r c h  i n t o  m o b i le  p h o n e s  s u g g e s t s  t h e y  c a n  r e d u c e  a  m a n ’s  s p e r m  c o u n t  u p  t o  3 0 % , d e sp i t e  t h e  f a ct  
t h a t  t h e  o n l y  w o r d  o v e r l a p  i s p h o n e s .  B u t  t e x t u a l  i n f e r e n ce  i s u se f u l  mo r e  b r o a d l y .  I t  i s a n  e n a b l i n g  
t e ch n o l o g y  f o r  a p p l i ca t i o n s o f  d o cu me n t  i n t e r p r e t a t i o n , su ch  a s cu st o me r  r e sp o n se  ma n a g e me n t , 
w h e r e  o n e  w o u l d  l i k e  t o  co n cl u d e  f r o m t h e  me ssa g e  M y  S q u e e z e b o x  r e g u la r ly  s k i p s  d u r i n g  m u s i c  p la y b a c k  
t h a t  S e n d e r  h a s  s e t  u p  S q u e e z e b o x  a n d  S e n d e r  c a n  h e a r  m u s i c  t h r o u g h  S q u e e z e b o x , a n d  i n f o r ma t i o n  e x t r a ct i o n , 
w h e r e  f r o m t h e  t e x t  Jorma Ollila joine d  N ok ia in 1 9 8 5  and  h e ld  a v arie t y  of  k e y  manag e me nt  p os it ions  b e f ore  
t ak ing  t h e  h e lm in 1 9 9 2 , one w a nt s  t o ex t r a c t  t h a t  Jorma Ollila h as  s e rv e d  as  t h e  C E O of  N ok ia, a  r el a t i on 
t h a t  m i g h t  b e m or e f or m a l l y  d enot ed  a s  role ( C E O,  N ok ia,  Jorma Ollila) . Tex t u a l  i nf er enc e i s  a  d i f f i c u l t  
p r ob l em  ( a s  t h e r es u l t s  f r om  ea r l y  ev a l u a t i ons  h a v e s h ow n):  c u r r ent  s y s t em s  d o s t a t i s t i c a l l y  b et t er  
t h a n r a nd om  g u es s i ng , b u t  not  b y  v er y  m u c h .  N ev er t h el es s , i t  i s  a l s o a n a r ea  w h er e t h er e i s  p r om i s i ng  
d ev el op i ng  t ec h nol og y  a nd  a  g ood  d ea l  of  na t u r a l  l a ng u a g e c om m u ni t y  i nt er es t .   I n ot h er  w or d s , i t  i s  
a n i d ea l  r es ea r c h  p r ob l em .  To f u r t h er  t h i s  r es ea r c h  a g end a , d a t a  s et s  h a v e b een c ons t r u c t ed  t o a s s es s  
t ex t u a l  i nf er enc e s y s t em s .  Th i s  p a p er  ex a m i nes  h ow  t h e t a s k  of  t ex t u a l  i nf er enc e h a s  b een a nd  s h ou l d  
b e d ef i ned  a nd  d i s c u s s es  w h a t  k i nd  of  ev a l u a t i on d a t a  i s  a p p r op r i a t e f or  t h e t a s k . 1 

DEFINING THE TASK OF TEX TU AL  INFER ENC E 
The Pascal R TE 1  C hallen g e 

In 2005, the F i r st PASCAL R ec o g ni z i ng  T ex tu a l  E nta i l m ent C ha l l eng e ( R T E 1 ) 2 so u g ht to  test 
w hether  c o m p u ter  sy stem s c a n d r a w  a p p r o p r i a te i nf er enc es f r o m  a  sho r t p i ec e o f  tex t, a s hu m a ns c a n, 
w her e the hy p o thesi s tested  i s a l so  ex p r essed  i n tex tu a l  f o r m . F o r  p a r ti c u l a r  c o nc r ete a p p l i c a ti o ns, the 
hy p o thesi s m i g ht b e a na l o g o u s to  a  q u er y  to  a n i nf o r m a ti o n r etr i ev a l  sy stem  o r  a  sta tem ent 
ex p r essi ng  a  p u ta ti v e a nsw er  to  a  q u esti o n i n a  q u esti o n-a nsw er i ng  sy stem . F o r  ex a m p l e:  

Text: S o p r a no ’ s S q u a r e:  M i l a n, Ita l y , ho m e o f  the f a m ed  L a  S c a l a  o p er a  ho u se, ho no r ed  
so p r a no  M a r i a  C a l l a s o n W ed nesd a y  w hen i t r ena m ed  a  new  sq u a r e a f ter  the d i v a . 
H y p o th es i s : L a  S c a l a  o p er a  ho u se i s l o c a ted  i n M i l a n, Ita l y .   T R U E .  ( R T E 1  ID :  56 5)  

T he tex t f o r  a n i tem  i s a  sho r t p a ssa g e, u su a l l y  j u st o ne sentenc e. T he hy p o thesi s i s a  si ng l e sentenc e. 
T her e w er e o nl y  a  c o u p l e o f  tec hni c a l  p r o v i so s f o r  the ta sk . T he tex t i s a ssu m ed  to  b e f r o m  a  

                                                   
1 My thanks to Andrew Ng, f or em p hasi z i ng the i m p ortanc e of  u si ng sensory data i n AI , and to S tanl ey P eters, 
f or a u sef u l  di sc u ssi on on l i teral  m eani ng v ersu s sp eaker m eani ng.  
2 D etai l s c an b e f ou nd at http://www.pascal-n e two r k .o r g /C halle n g e s/R T E /. 
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t r u s t w o r t h y  s o u r c e . T e n s e  i s  t o  b e  i g n o r e d ,  t o  a l l o w  m a t c h i n g  o v e r  t e x t s  w r i t t e n  a t  d i f f e r e n t  t i m e s .3 
F i n a l l y ,  o n e  i s  t o  a s s u m e  t h a t  c o m p a t i b l e  r e f e r r i n g  e x p r e s s i o n s  i n  t h e  t e x t  a n d  h y p o t h e s i s  h a v e  t h e  
s a m e  s e n s e  a n d  r e f e r e n c e  i n  t h e  a b s e n c e  o f  e v i d e n c e  t o  t h e  c o n t r a r y . T h a t  i s ,  i f  t h e  t e x t  a n d  
h y p o t h e s i s  b o t h  m e n t i o n  “ P a r i s ”  o n e  s h o u l d  n o t  a l l o w  t h a t  o n e  i s  t a l k i n g  a b o u t  F r a n c e  a n d  t h e  o t h e r  
a b o u t  P a r i s ,  T e x a s ,  w i t h  t h e  u p s h o t  t h a t  t h e  t e x t  h a s  n o  b e a r i n g  o n  t h e  t r u t h  o f  t h e  h y p o t h e s i s . 
Two opposing perspectives 

A recent paper by Zaenen et al. (2005) – h encef o rth  ZK C  – attem pts  to  circu m s cribe w h at 
ph eno m ena s h o u ld  appear in a tes t o f  lo cal tex tu al inf erence f o r ad v anced  h u m an lang u ag e 
u nd ers tand ing  s ys tem s . T h ey m ak e th eir pro po s al “ in th e h o pe o f  g etting  a d is cu s s io n g o ing .”  T h is  
paper tak es  th e bait. B o th  th eir and  m y d is cu s s io n is  m ainly in th e co ntex t o f  th e PASCAL R T E 1  
ch alleng e. H o w ev er,  lik e ZK C ,  I  pref er th e nam e local textual inference to  recog niz ing  textual entailm ent ,  f o r 
reas o ns  d is cu s s ed  belo w . I  w ill als o  ref er to  th e K no w led g e-bas ed  I nf erence Pilo t o rg aniz ed  w ith in 
th e U S  G o v ernm ent AR D A AQ U AI N T  pro g ram ,  w h ich  bo th  m ys elf  and  ZK C  to o k  part in.  

ZK C  are rig h t to  po int o u t th e im po rtance o f  certain lo g ical/ s em antic d is tinctio ns  to  ro bu s t 
tex tu al inf erence – d is tinctio ns  th at m any w o rk ing  in th e area w ere initially ins u f f iciently aw are o f . 
F o r ins tance,  th ey are rig h t to  em ph as iz e h o w  m any m eth o d s  u s ed  in R T E 1  o nly treat u pw ard  
m o no to nic entailm ents  (a po int als o  m ad e in o u r paper,  H ag h ig h i et al. (2005:  3 9 2)). T h eir paper 
g iv es  a u s ef u l rend itio n and  tax o no m y o f  th e s tand ard  f o rm al s em antic treatm ent o f  d raw ing  
inf erences  f ro m  tex t. N ev erth eles s ,  I  s u bm it th at ZK C  im pro perly s eek  to  narro w ly circu m s cribe th e 
tas k  o f  lo cal tex tu al inf erence s o  as  to  ex clu d e m any o f  th e inf erences  th at h u m ans  m ak e and  m any o f  
th e inf erences  th at are need ed  f o r o peratio nal u s e o f  ro bu s t tex tu al inf erence. M o reo v er,  th eir narro w  
d ef initio n s erv es  to  u nd erm ine rath er th an enco u rag e th e po s s ibilities  f o r a new  rappro ch em ent 
betw een th e h u m an lang u ag e tech no lo g y and  k no w led g e repres entatio n and  reas o ning  co m m u nities . 

I  believ e th at th e rig h t w ay to  d es ig n a tex tu al inf erence tas k  is  to  ad o pt as  th e s tand ard  o f  
inf erence w h at a h u m an w o u ld  be h appy to  inf er f ro m  a piece o f  tex t. I n particu lar,  item s  w o u ld  be 
as s es s ed  by peo ple th at are aw ak e,  caref u l,  m o d erately intellig ent and  inf o rm ed ,  and  w ith  reas o nable 
d o cu m ent interpretatio n ex pertis e,  bu t no t by s em anticis ts  o r s im ilar acad em ics . T h es e peo ple w o u ld  
u s e w h atev er back g ro u nd  and  real w o rld  k no w led g e th at th ey u s u ally bring  to  interpreting  tex ts . T h is  
is  th e k ind  o f  po o l and  pro ced u re th at th e N I S T  T R E C  ev alu atio n h as  alw ays  u s ed  f o r d eterm ining  
th e relev ance o f  res u lts  retu rned  by inf o rm atio n retriev al and  q u es tio n ans w ering  (Q A) s ys tem s . T h e 
tex ts  f o r th e tas k  s h o u ld  be s h o rt pas s ag es  o f  natu rally o ccu rring  tex t. I  f eel it is  v ital to  k eep th e tas k  
g ro u nd ed  in real d ata. B u t I  th ink  th e h ypo th es is  s h o u ld  no t alw ays  be au th entic tex t. T h e h ypo th es is  
is  a pro be,  and  o ne s o m etim es  w ants  to  pro be w h eth er a s ys tem  u nd ers tand s  particu lar th ing s . I t 
w o u ld  o f ten be d if f icu lt o r im po s s ible to  f ind  au th entic tex t th at pro bed  th es e th ing s . N ev erth eles s ,  
to  im pro v e tas k  realis m  and  g ro u nd ing ,  it is  d es irable f o r th e h ypo th es is  to  be d raw n f ro m  m o tiv ating  
tas k s  and  co ns tru cted  ind epend ently o f  th e tex t as  m u ch  o f  th e tim e as  is  practical. 

T h e las t parag raph  m ainly s o u nd s  to  be arg u ing  f o r g o o d  ex perim ental practice. G o o d  
ex perim ental practice is  v ery d es irable,  bu t beyo nd  th is ,  s u ch  a d es ig n is  th e bes t pro ced u re f o r 
reach ing  th e tw o  k ey g o als  o f  (i) a ro bu s t tex tu al inf erence tas k  th at is  ref lectiv e o f  and  s ens itiv e to  
plau s ible o peratio nal s ys tem  need s ,  and  (ii) pro v id ing  a new  v enu e f o r interactio n betw een N atu ral 
L ang u ag e Pro ces s ing  (N L P) and  K no w led g e R epres entatio n and  R eas o ning  (K R & R ). W ith in th is  
f ram ew o rk ,  N L P peo ple can d o  ro bu s t lang u ag e pro ces s ing  to  g et th ing s  into  a f o rm  th at K R & R  
peo ple can u s e,  w h ile K R & R  peo ple can s h o w  th e v alu e o f  u s ing  k no w led g e bas es  and  reas o ning  th at 
g o  beyo nd  th e s h allo w  bo tto m -u p s em antics  o f  m o s t cu rrent N L P s ys tem s .4 Local textual inference 
is  a clear tas k , w ith  a natural and  s traig h tforw ard , h um an-und ers tand ab le ev aluation p roced ure.  T h e 
tas k  av oid s  a com m itm ent to any  p articular k now led g e rep res entation, b ut it allow s  p eop le to exp loit 
any  k now led g e rep res entation and  reas oning  m ech anis m s  th at h elp  for th e tas k  at h and .  
                                                   
3 This is a limitation, since one w ou ld  also lik e to b e ab le to assess temp or al inf er ence.  B u t it w as d one f or  
p r actical r easons in this initial d ataset, b ecau se collected  tex ts of ten u sed  d if f er ent tenses f or  ev ents.  
4 The b est r ep r esentativ e N L P  sy stems ar e the Q A  sy stems of  ( H ar ab ag iu  et al.  2 0 0 0 , M old ov an et al.  2 0 0 3 ) .  
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Was world knowledge part of the Pascal RTE task? 
ZKC open (p. 3 1 )  b y  su g g est i ng  t h a t  “ Th e PASCAL i ni t i a t i v e on ‘ t ex t u a l  ent a i l m ent ’  h a d  t h e 

ex c el l ent  i d ea  of  pr oposi ng  a  c om pet i t i on t est i ng  N LP  sy st em s on t h ei r  a b i l i t y  t o u nd er st a nd  l a ng u a g e 
sepa r a t e f r om  t h e a b i l i t y  t o c ope w i t h  w or l d  k now l ed g e.”  I  t h i nk  t h i s i s a  f u nd a m ent a l  m i sc onst r u a l  
of  w h a t  PASCAL R TE  a i m s t o d o,  r ef l ec t i ng  r a t h er  w h a t  ZKC w i sh  i t  w er e d oi ng ,  a nd  t h a t  a  l ot  of  
t h ei r  u nh a ppi ness w i t h  PASCAL f ol l ow s f r om  t h i s m i sc onst r u a l . B el ow  I  pr esent  m y  u nd er st a nd i ng  of  
w h a t  i s b ei ng  t est ed ,  a nd  a r g u e t h a t  t h e or g a ni z er s m a d e r ou g h l y  t h e r i g h t  d ec i si on b y  d esi g ni ng  
t h i ng s t h e w a y  t h ey  d i d . I  w a s not  one of  t h e or g a ni z er s,  b u t  I  w i l l  pr ov i d e som e t ex t u a l  ev i d enc e t o 
su ppor t  t h e c ont ent i on t h a t  t h e or g a ni z er s h a d  i n m i nd  a  d ef i ni t i on of  i nf er enc e m u c h  l i k e t h e one I  
a r g u e f or ,  w h er ea s ZKC pr ov i d e no sou r c e t o su ppor t  t h ei r  c h a r a c t er i z a t i on. 

A  c l ea r  st a t em ent  t h a t  t h e t a sk  i s not  sepa r a t ed  f r om  t h e u se of  w or l d  k now l ed g e a ppea r s i n t h e 
su m m a r y  pa per  of  t h e or g a ni z er s (D a g a n et  a l . 2 0 0 5 : 1 ) : “ W e sa y  t h a t  T ent a i l s H  i f  t h e m ea ni ng  of  H  
c a n b e i nf er r ed  f r om  t h e m ea ni ng  of  T,  a s w ou l d  t y pi c a l l y  b e i nt er pr et ed  b y  peopl e. Th i s som ew h a t  
i nf or m a l  d ef i ni t i on i s b a sed  on (a nd  a ssu m es)  c om m on h u m a n u nd er st a nd i ng  of  l a ng u a g e a s w el l  a s 
c om m on b a c k g r ou nd  k now l ed g e.”  A l m ost  i d ent i c a l  t ex t  a l so a ppea r ed  i n t h e i nst r u c t i ons f or  t h e 
c h a l l eng e.5 Th i s posi t i on h a s b een a m pl i f i ed  i n t h e sec ond  r ou nd  R TE  i nst r u c t i ons: “ O u r  d ef i ni t i on 
of  ent a i l m ent  a l l ow s pr esu pposi t i on of  c om m on k now l ed g e,  su c h  a s: a  c om pa ny  h a s a  CE O ,  a  CE O  
i s a n em pl oy ee of  t h e c om pa ny ,  a n em pl oy ee i s a  per son,  et c . F or  i nst a nc e,  i n ex a m pl e # 6 ,  t h e 
ent a i l m ent  d epend s on k now i ng  t h a t  t h e pr esi d ent  of  a  c ou nt r y  i s a l so a  c i t i z en of  t h a t  c ou nt r y .” 6 Th e 
b a si s a l l  a l ong  seem s t o h a v e b een t h a t  w or l d  k now l ed g e is pa r t  of  t h e t a sk .7 

H ow ev er ,  t h e a l l ow ed  u se of  w or l d  k now l ed g e i s a  b a c k g r ou nd  u se. Th e t ex t  m u st  est a b l i sh  t h e 
(l i k el y )  t r u t h  of  t h e m a j or  pr oposi t i on of  t h e h y pot h esi s f or  i t  t o b e t r u e. Th e not i on of  i nf er enc e i s 
not  m a t er i a l  i m pl i c a t i on (w h er e a  t r u e h y pot h esi s i s i m pl i ed  b y  a ny  t ex t  (w h et h er  t r u e or  f a l se) ,  b u t  
som ew h a t  m or e l i k e r el ev a nc e l og i c  (c f . R est a l l  &  D u nn 2 0 0 2 ) . H enc e r a t h er  t h a n v i ew i ng  a  t ex t /  
h y pot h esi s pa i r  a s “ t r u e”  or  “ f a l se” ,  one m i g h t  m u c h  pr ef er  t o sa y  t h a t  t h e h y pot h esi s “ f ol l ow s”  or  
“ d oes not  f ol l ow ”  f r om  t h e t ex t ,  a nd  I  w i l l  u se t h ese t er m s b el ow . Th u s a n ex a m pl e l i k e t h e f ol l ow i ng  
i s j u d g ed  f a l se (“ d oes not  f ol l ow ” ) ,  ev en t h ou g h  G r oz ny  i s t h e c a pi t a l  of  Ch ec h ny a : 

Text: While civilians ran for cover or fled to the countryside, Russian forces w ere seen edg ing  
their artillery g uns closer to G roz ny, and C hechen fig hters w ere offering  little resistance.  
H y p o th es i s : G roz ny is the cap ital of C hechnya.    F A L S E .   ( RT E 1  I D : 5 8 3 )  

O ne w ay of think ing  ab out w hether an hyp othesis follow s from  a tex t is: if a p erson ask ed you for a 
p iece of tex t that estab lishes a certain hyp othesis, then w ould show ing  them  the g iven tex t satisfy the 
p erson.  F rom  an op erational p ersp ective, this seem s j ust w hat w e w ant.  F or instance, think  of 
ap p lications lik e p assag e retrieval, q uestion answ ering , or event ex traction.  I t is not useful to p rovide 
any docum ent at all as a j ustification for som ething  that w e k now  to b e true from  a datab ase tab le or 
k now ledg e b ase.  O n the other hand, it is very reasonab le to return the follow ing  tex t in sup p ort of 
the g iven hyp othesis, even thoug h its sufficiency is dep endent on k now ledg e that P aris is in F rance: 

Text: T he M ona L isa, p ainted b y L eonardo da V inci from  1 5 0 3 -1 5 0 6 , hang s in P aris’ L ouvre 
M useum .  
H y p o th es i s : T he M ona L isa is in F rance.   F O L L O WS .   ( RT E 1  I D : 1 5 3 )  

A nother im p ortant asp ect of the setting  is that an hyp othesis is tak en to follow  from  a tex t w hen 
the hyp othesis is hig hly p lausib le g iven the tex t, even if it is not a log ical entailm ent of the tex t ( and 
any needed b ack g round k now ledg e) .  H ere is an ex am p le: 

Text: T he anti-terrorist court found tw o m en g uilty of m urdering  S hap our B ak htiar and his 
secretary S orush K atib eh, w ho w ere found w ith their throats cut in A ug ust 1 9 9 1 .  

                                                   
5 See http://www.pascal-network.org/Challenges/RTE/Instructions/  
6 S e e  http : //www.p ascal-network.org/Challenges/RTE2 /Instructions/ 
7 T h e s e  s t a t e m e n t s  a r e  b a c k e d  u p  b y  t h e  a n n o t a t e d  d a t a .  M a n y  i t e m s  r e q u i r e  b a c k g r o u n d  k n o w l e d g e ,  f o r  
e x a m p l e ,  R T E 1  I D :  1 5 3 ,  c i t e d  b e l o w ,  r e q u i r e s  k n o w i n g  t h a t  P a r i s  a n d / o r  t h e  L o u v r e  M u s e u m  i s  i n  F r a n c e .  
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Hypothesis: Shapour Bakhtiar died in 1991.   FOLLOW S.  ( R T E 1 I D :  5 7 9)  
I t is  not an entail m ent that Shapour Bakhtiar died in 1991:  he c oul d hav e b een kil l ed in 1990  or ev en 
earl ier, and it j us t took a v ery  l ong  tim e f or any one to f ind the b odies . But this  is  extremely unl ikel y  
g iv en our unders tanding  of  how  the w orl d w orks . I n tal ks , I do D ag an, one of  the PASCAL R T E  
org aniz ers , has  s tres s ed that one w ants  to inc l ude “ al m os t c ertain” c onc l us ions , and that this  is  l ikel y  
to b e im portant f or appl ic ations . I  ag ree:  in real  tex ts , it is  j us t v ery  of ten the c as e that s om ething  
al m os t c ertainl y  f ol l ow s  b ut the inf erenc e req uires  additional  as s um ptions  that are hig hl y  pl aus ib l e 
b ut not nec es s ary . But this  is  the c l ear reas on to pref er the nam e textu a l i n f eren c e to en ta i lmen t:  
entail m ent is  a tec hnic al  term  in l og ic , w hic h m eans  that a c onc l us ion m us t nec es s aril y  f ol l ow  f rom  
prem is es  in ev ery p o s s i b le s ituation in w hic h the prem is es  are true. W ithin the R T E  f ram ew ork, the s et 
of  pos s ib l e prem is es  is  not c irc um s c rib ed b ut w e are at any  rate al l ow ed to g o b ey ond them  to 
c onc l ude thing s  that are v ery  reas onab l e b ut not s tric tl y  nec es s ary . 
Is it reasonable to includ e world  knowled g e ( with out caref ully  circum scribing  it) ?  

Z K C  pres ent rather am b iv al ent v iew s  ab out the rol e of  w orl d know l edg e in a tex tual  inf erenc e 
tas k, initial l y  s ay ing  that they  do not w ant any , b ut g radual l y  adm itting  that it is  im pos s ib l e to f il ter 
out. T hey  s tart their paper w ith a s trong  s tatem ent that w orl d know l edg e is  out of  b ounds  ( p.3 1) :  
“ T his  [ their interpretation of  the P ASCAL initiativ e – C D M ]  is  ob v ious l y  a w el c om e endeav or:  N LP  
s y s tem s  c annot b e hel d res pons ib l e f or know l edg e of  w hat g oes  on in the w orl d b ut no N LP  s y s tem  
c an c l aim  to ‘ unders tand’  l ang uag e if  it c an’ t c ope w ith tex tual  inf erenc es .” H ow ev er, l ater in their 
paper, they  s eem  to w eaken or ev en c onc ede this  point. On p. 3 3 , partic ul ar del im ited kinds  of  w orl d 
know l edg e are adm itted:  “ W hether [ tem poral  and s patial  know l edg e]  is  l ing uis tic  know l edg e or w orl d 
know l edg e m ig ht not b e total l y  c l ear b ut it is  c l ear that one w ants  this  inf orm ation to b e part of  w hat 
tex tual  entail m ent c an draw  upon.” On p. 3 4 , they  g o f urther, w riting :  “ But ev en in a tas k that tries  to 
s eparate out l ing uis tic  know l edg e f rom  w orl d know l edg e, it is  not pos s ib l e to av oid the l atter 
c om pl etel y . T here is  w orl d know l edg e that underl ies  j us t ab out ev ery thing  w e s ay  or w rite.” T hey  
es s ential l y  retreat to s ug g es ting  that the prob l em  is  not the us e of  w orl d know l edg e b ut that the 
b oundaries  of  the al l ow ed w orl d know l edg e are not def ined ( p. 3 4 ) :  “ T hen there is  know l edg e that is  
c om m onl y  av ail ab l e and s tatic , e.g . that Bag hdad is  in I raq . I t s eem s  pointl es s  to us  to ex c l ude the 
appeal  to s uc h know l edg e f rom  the tes t s uite b ut it w oul d b e g ood to def ine it m ore ex pl ic itl y .”  

I nc l uding  w orl d know l edg e has  a prac tic al  b as is , as  Z K C  rel uc tantl y  c onc l ude:  m os t peopl e 
b el iev e there is  l ittl e hope of  s eparating  l ing uis tic  v ers us  w orl d know l edg e. For the l ex ic al  c as e, this  
is s ue has  b een dis c us s ed under the rub ric  of  “ dic tionaries  v s . enc y c l opedias ”. A m ong  others , E c o 
(1984)  a r g u e s  th a t d i c ti o n a r i e s  c a n n o t s u c c e s s f u l l y  b e  d i s ti n g u i s h e d  f r o m  e n c y c l o p e d i a s ,  w r i ti n g  th a t 
th e  d i c ti o n a r y  d i s s o l v e s  “i n to  a n  u n o r d e r e d  a n d  u n r e s tr i c te d  g a l a x y  o f  p i e c e s  o f  w o r l d  k n o w l e d g e ” ,  
a n d  W i e r z b i c k a  (1995)  a d o p ts  a n  e x p a n s i v e  v i e w  o f  d i c ti o n a r y  d e f i n i ti o n s  w h e r e  m u c h  c u l tu r a l  a n d  
w o r l d  k n o w l e d g e  i s  e n c o d e d  w i th i n  th e m . I  w i l l  a d d i ti o n a l l y  a r g u e  th a t tr y i n g  to  c l e a v e  o f f  a  l i n g u i s ti c  
te x tu a l  i n f e r e n c e  ta s k  th a t e x c l u d e s  c o m m o n  s e n s e  a n d  b a s i c  w o r l d  k n o w l e d g e  i s  p r e c i s e l y  th e  w r o n g  
th i n g  to  d o  f r o m  th e  p e r s p e c ti v e  o f  d e v e l o p i n g  th e  n e c e s s a r y  s c i e n c e  f o r  te x t u n d e r s ta n d i n g . 

W o u l d  th e  ta s k  b e  i m p r o v e d  b y  p r o v i d i n g  n e e d e d  b a c k g r o u n d  w o r l d  k n o w l e d g e  (i n  s o m e  te x tu a l  
o r  f o r m a l i z e d  f o r m ) ?  N o t p r e c i s e l y  d e l i n e a ti n g  th e  a d m i s s i b l e  w o r l d  k n o w l e d g e  i n  th e  PASCAL R T E  
ta s k  w a s  d o u b tl e s s  p a r tl y  a  p r a c ti c a l  d e c i s i o n :  a s  a n y o n e  w h o  h a s  f o l l o w e d  th e  p r o g r e s s  o f  th e  C y c  
p r o j e c t (L e n a t a n d  G u h a  1990 )  k n o w s ,  th e  a m o u n t o f  c o m m o n s e n s e  a n d  g e n e r a l  w o r l d  k n o w l e d g e  i s  
v a s t a n d  n o t e a s i l y  d e l i n e a te d . I t i s  m u c h  e a s i e r  to  s ti c k  w i th  s a y i n g  w o r l d  k n o w l e d g e  i s  th i n g s  th a t 
m o s t p e o p l e  k n o w . B u t,  b e y o n d  p r a c ti c a l i ty ,  th i s  d e c i s i o n  s e ts  u p  a n  i n te r e s ti n g  ta s k  s tr u c tu r e ,  
c o n d u c i v e  to  i m p o r ta n t f u tu r e  r e s e a r c h  i n  s e v e r a l  f i e l d s . 

W i th i n  PASCAL R T E ,  th e  g e n e r a l  c o n c e p ti o n  i s  th a t a n y  p r e c i s e ,  e v e n t o r  d o m a i n  s p e c i f i c  f a c ts  
n e e d e d  to  a s s e s s  th e  h y p o th e s i s  m u s t b e  p r e s e n t i n  th e  te x t. T h i s  l e a v e s  to  w o r l d  k n o w l e d g e  p r e c i s e l y  
th e  r o l e  th a t th e  C y c  p r o j e c t o r i g i n a l l y  h a d  – p r o v i d i n g  a l l  th e  n e c e s s a r y  b a c k g r o u n d  a s s u m p ti o n s  a n d  
l i n k a g e s  to  a l l o w  i n f e r e n c e s  to  g o  th r o u g h  a s  th e y  w o u l d  f o r  h u m a n  b e i n g s  – w h e r e a s  i n  p r a c ti c e  th e  
C y c  p r o j e c t h a s  o f te n  d e v i a te d  f r o m  th i s  g o a l  a n d  p r o c e e d e d  to  b u i l d  u p  l a r g e  k n o w l e d g e  b a s e s  f o r  
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p a r ti c u l a r  a p p l i c a ti o n -s p e c i f i c  n e e d s . R e j u v e n a ti n g  th i s  o r i g i n a l  g o a l  o f  e n a b l i n g  c o m m o n  s e n s e  
i n f e r e n c e  i s  a  p r o m i s i n g  d i r e c ti o n  f o r  K R & R  a n d  a  g o o d  b a s i s  f o r  l i n k i n g  m o d e r n  N L P w i th  K R & R . 
I t a l s o  l e a v e s  o p e n  k n o w l e d g e  a c q u i s i ti o n  f r o m  te x t a s  a  u s e f u l  a n d  i m p o r ta n t r e s e a r c h  p r o b l e m . I f  a l l  
th e  n e e d e d  f a c ts  w e r e  p r o v i d e d  n e x t to  a  te x t,  i n te r e s ti n g  n a tu r a l  l a n g u a g e  u n d e r s ta n d i n g  p r o b l e m s  
m i g h t r e m a i n ,  b u t th e  k n o w l e d g e  a c q u i s i ti o n  a n d  r e a s o n i n g  p r o b l e m s  w o u l d  b e  tr i v i a l i z e d . 

I  th i n k  i t i s  i m p o r ta n t to  d e v e l o p  a  c o m m o n  p l a y i n g  f i e l d  w h e r e  l i n g u i s ti c  p r o c e s s i n g  
te c h n o l o g i e s  a n d  K R & R  te c h n o l o g i e s  c a n  b e  f r u i tf u l l y  c o m b i n e d ,  a n d  th e  v a l u e  o f  d i f f e r e n t 
c o m p o n e n ts  c a n  b e  c a r e f u l l y  m e a s u r e d . I n  p a r ti c u l a r ,  I  w o u l d  p r o m o te  e v a l u a ti n g  K R & R  i n  a  c o n te x t 
th a t i s  s ti l l  d i r e c tl y  c o n n e c te d  to  r a w  s e n s o r y  i n p u ts ,  r a th e r  th a n  a  c o n te x t w h e r e  i t w o r k s  o n  
k n o w l e d g e  h a n d -e n c o d e d  b y  h u m a n s . A r ti f i c i a l  I n te l l i g e n c e  h a s  a l w a y s  g o n e  a s tr a y  w h e n  i t h a s  
i n s u l a te d  i ts e l f  f r o m  u s i n g  r e a l  s e n s o r y  d a ta  a s  th e  i n p u t to  s y s te m s .  T h e  PASCAL R T E  ta s k  i s  a  g o o d  
c a n d i d a te  ta s k  f o r  th i s :  m a n y  o f  th e  p r o b l e m s  r e q u i r e  r e a s o n i n g  a b o u t th e  w o r l d ,  a n d  I  th i n k  i t i s  f a i r  
to  s a y  th a t th e  o n l y  q u e s ti o n s  th a t c u r r e n t s y s te m s  g e t r i g h t (o th e r  th a n  a s  a  l u c k y  g u e s s )  a r e  th o s e  f o r  
w h i c h  n o  s i g n i f i c a n t r e a s o n i n g  a n d  i n f o r m a ti o n  c o m b i n a ti o n  i s  r e q u i r e d  i n  g e tti n g  f r o m  th e  te x t to  
th e  h y p o th e s i s . T h u s  i t i s  a  ta s k  w h e r e  N L P n e e d s  h e l p  f r o m  K R & R . 
How real-world  t ex t u al i n f eren c e d i f f ers  f rom  s t an d ard  log i c al s em an t i c s  
Two examples: modals and reported speech 

S ta n d a r d  th e o r i e s  o f  l i n g u i s ti c  s e m a n ti c s  a r e  i l l -s u i te d  i n  m a n y  c a s e s  to  m o d e l i n g  th e  i n f e r e n c e s  
th a t p e o p l e  d r a w  f r o m  te x ts  (th e  ta s k  a t w h i c h  PASCAL R T E  i s  a i m e d ) . M o d a l  v e r b s  p r o v i d e  o n e  
e x a m p l e . U s e  o f  may or c an  i s l og i c al l y  t ak e n  t o i n d i c at e  on l y  t h at  som e t h i n g  i s a p ossi b l e  st at e  of  
af f ai rs ( t h at  i t  i s t ru e  i n  som e  p ossi b l e  w orl d );  n ot h i n g  c an  b e  c on c l u d e d  ab ou t  w h e t h e r t h e  st at e  of  
af f ai rs h ol d s i n  t h e  re al  w orl d . B u t ,  i n  p rac t i c e ,  p e op l e  of t e n  w ri t e  t e x t  w i t h  may or c an  e x p e c t i n g  t h e  
re ad e r t o t ak e  t h e  c l au se s as t ru e . O n e  se e s t h i s i n t e rp re t at i on  at  w ork  i n  se v e ral  of  t h e  PASCAL p ai rs: 

T e x t :  Re se arc h e rs at  t h e  H arv ard  S c h ool  of  Pu b l i c  H e al t h  say  t h at  p e op l e  w h o d ri n k  c of f e e  
m ay  b e  d oi n g  a l ot  m ore  t h an  k e e p i n g  t h e m se l v e s aw ak e  - t h i s k i n d  of  c on su m p t i on  
ap p are n t l y  al so c an  h e l p  re d u c e  t h e  ri sk  of  d i se ase s. 
H yp o t h e s i s :  C of f e e  d ri n k i n g  h as h e al t h  b e n e f i t s.  F O L L O W S . ( RTE 1  I D : 1 9 ) 
T e x t :  E at i n g  l ot s of  f ood s t h at  are  a g ood  sou rc e  of  f i b e r m ay  k e e p  y ou r b l ood  g l u c ose  f rom  
ri si n g  t oo f ast  af t e r y ou  e at . 
H yp o t h e s i s :  F i b e r i m p rov e s b l ood  su g ar c on t rol .  F O L L O W S . ( RTE 1  I D : 2 0 ) 

I  t ak e  t h e  F O L L O W S  j u d g e m e n t s of  t h e  h u m an  an n ot at ors as b e i n g  c orre c t  h e re . Th e  p re se n c e  of  
may or c an  i s m e re l y  a f orm  of  h e d g i n g  – a w ay  of  l e av i n g  op e n  t h e  p ossi b i l i t y  t h at  f u rt h e r 
c on t rad i c t ory  e v i d e n c e  m i g h t  y e t  e m e rg e . Re se arc h e rs,  j u st  l i k e  p ol i t i c i an s,  l i k e  t o h e d g e . 

A n ot h e r e x am p l e  c on c e rn s sp e e c h  ac t  v e rb s. I n  t al k s,  I d o D ag an  d i f f e re n t i at e s st ri c t  l og i c al  
e n t ai l m e n t  f rom  re al -w orl d  i n f e re n c e  an d  m e n t i on s h ow  “ S t ri c t  e n t ai l m e n t  … d oe sn ’t  ac c ou n t  f or 
som e  u n c e rt ai n t y  al l ow e d  i n  ap p l i c at i on s.”  H e  g i v e s as an  e x am p l e  a n on -f ac t i v e  re p ort ,  w h i c h  h e  
d e sc ri b e s as a TRU E  i n f e re n c e : 

T e x t :  A c c ord i n g  t o t h e  E n c y c l op e d i a B ri t an n i c a,  I n d on e si a i s t h e  l arg e st  arc h i p e l ag i c  n at i on  
i n  t h e  w orl d ,  c on si st i n g  of  1 3 , 67 0  i sl an d s. 
H yp o t h e s i s :  1 3 , 67 0  i sl an d s m ak e  u p  I n d on e si a.  F O L L O W S . ( RTE 1  I D : 60 5 ) 

C on t rast  t h e  v i e w p oi n t  of  Z K C  p re se n t i n g  an  e x ac t l y  p aral l e l  A c c o r d i n g  t o  c on st ru c t i on ,  w h e re  t h e y  
arg u e  t h at  t h e  t ru t h  of  t h e  m ai n  c l au se  d oe s n ot  f ol l ow  ( p . 3 3 ): 

“ I t  i s i m p ort an t  t o p oi n t  ou t  t h at  t h e  sy n t ac t i c  st ru c t u re  d oe sn ’t  g u i d e  t h e  i n t e rp re t at i on  h e re . 
C on si d e r t h e  f ol l ow i n g  c on t rast : 

( 1 2 ) A s t h e  p re ss re p ort e d ,  A m e s w as a su c c e ssf u l  sp y . 
c on v e n t i on al l y  i m p l i c at e s t h at  A m e s w as a su c c e ssf u l  sp y ,  b u t  

( 1 3 ) A c c ord i n g  t o t h e  p re ss,  A m e s w as a su c c e ssf u l  sp y . 
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d oe s n ot .”  
I t  i s t h e  n at u re  of  t h e  PASCAL d at a t h at  w e  are  t o assu m e  t h at  t h e  st at e m e n t  m ad e  i n  t h e  t e x t  

sh ou l d  b e  ac c e p t e d  as t ru e  ( as f rom  a t ru st w ort h y  au t h or,  as Z K C  m ore  f i n e l y  p u t  i t  on  p . 3 1 ). 
H ow e v e r,  as soon  as t h e re  i s an  e m b e d d e d  v e rb  of  re p ort ,  su c h  as: 

Th e  A m e ri c an  S t at e  D e p art m e n t  an n ou n c e d  t h at  Ru ssi a re c al l e d  h e r am b assad or t o t h e  
U n i t e d  S t at e s ‘ f or c on su l t at i on ’ d u e  t o t h e  b om b i n g  op e rat i on s on  I raq . ( RTE 1  I D : 3 5 2 ) 

t h e n  t h e  st an d ard  l i n g u i st i c  ac c ou n t  assu m e d  b y  Z K C  say s t h at  w e  c an  c on c l u d e  n ot h i n g  ab ou t  
Ru ssi a’s ac t i on s. S om e on e  re p ort e d  som e t h i n g ;  i t  m ay  or m ay  n ot  b e  t ru e . B u t  t h i s j u st  i sn ’t  a u se f u l  
ap p roac h  i n  t h e  re al  w orl d . I f  w e  asc ri b e  n o t ru t h  t o an y t h i n g  t h at  w e  l e arn  of  b y  re p ort s,  t h e n  w e  
w ou l d  g ai n  v e ry  l i t t l e  k n ow l e d g e  e v e r. O n  t h e  ot h e r h an d ,  w e  c an n ot  b e  n aï v e  an d  b e l i e v e  e v e ry t h i n g . 
Th e  p roc e ss re q u i re d  i s j u st  w h at  e v e ry  i n f orm e d  re ad e r d oe s ( an d  on e  w h i c h  I  p re su m e  i n t e l l i g e n c e  
an al y st s p ay  a l ot  of  at t e n t i on  t o): t h e y  c are f u l l y  e v al u at e  t h e  sou rc e  w i t h  re sp e c t  t o t h e  re p ort  an d  
d e c i d e  w h e t h e r t h e y  t h i n k  t h at  t h e  re p ort  sh ou l d  b e  b e l i e v e d . I n  t h e  ab se n c e  of  c on t rad i c t ory  
e v i d e n c e ,  m ost  p e op l e  ac c e p t  m ost  re p ort s f rom  m aj or n e w s ou t l e t s an d  g ov e rn m e n t  ag e n c i e s.  

A n  e x am p l e  t h at  p art i c u l arl y  ran k l e s Z W C  i s: 
T e x t :  A  st at e m e n t  sai d  t o b e  f rom  al  Q ai d a,  c l ai m e d  t h e  t e rror g rou p  h ad  k i l l e d  on e  A m e ri c an  
an d  k i d n ap p e d  an ot h e r i n  Ri y ad h . 
H yp o t h e s i s :  A  U .S . c i t i z e n  w ork i n g  i n  Ri y ad h  h as b e e n  k i d n ap p e d  af t e r a c ol l e ag u e  i n  t h e  sam e  
c om p an y  w as sh ot  d e ad  y e st e rd ay .   F O L L O W S .  ( RTE 1  I D : 7 7 5 ) 

Th i s e x am p l e  i s d e e m e d  an  e rror b y  Z K C : an  assu m p t i on  t h at  t h e  au t h or of  t h e  t e x t  i s t ru st w ort h y  
sh ou l d  n ot  b e  e x t e n d e d  t o c i t e d  sou rc e s,  e sp e c i al l y  w h e n  t h e  v e rb  u se d  i s c l ai me d .  I  ad m i t  t h at  t h i s 
e x am p l e  i s n ot  c om p l e t e l y  u n c on t rov e rsi al 8 – t h e re  are  al w ay s g oi n g  t o b e  b ord e rl i n e  c ase s i n  a 
c l assi f i c at i on  t ask  – b u t  i t  ac t u al l y  se e m s t o m e  n ot  t oo u n re ason ab l e  i n  t h e  c on t e x t  of  re al  w orl d  
i n t e rp re t at i on . I t  j u st  h ap p e n s t o b e  t h e  c ase  t h at  A l  Q ae d a i s n ot  p ron e  t o m ak i n g  an n ou n c e m e n t s 
an d  c l ai m s t h at  are  n ot  f ac t u al . I n d e e d ,  m y  u n d e rst an d i n g  i s t h at  p e op l e  u se  t h e  ab se n c e  of  a c l ai m  of  
re sp on si b i l i t y  f rom  A l  Q ae d a as g ood  e v i d e n c e  t h at  A l  Q ae d a w as n ot  i n v ol v e d  i n  an  op e rat i on . Th e  
re ason i n g  h e re  c l e arl y  i n v ol v e s e x t e n si v e  w orl d  k n ow l e d g e . B u t  e v e n  i f  ou r c u rre n t  sy st e m s c an n ot  
d e c i d e  i ssu e s of  t h i s d e l i c ac y  v e ry  ac c u rat e l y ,  t h i s i s n o re ason  t o sh y  aw ay  f rom  t h i s p art  of  t h e  t ask . 
I t  i s f ai rl y  e asy  t o st art  w i t h  a b ase l i n e  sy st e m  w h i c h  b e l i e v e s t h e  re p ort s of  m aj or n e w s org an i z at i on s 
an d  g ov e rn m e n t  e n t i t i e s,  an d  t h e n  t o e x t e n d  t h at  t o ot h e r c ase s. F or re al  u se  of  l oc al  t e x t u al  i n f e re n c e  
t e c h n ol og y ,  sou rc e  re l i ab i l i t y  asse ssm e n t  i s n e e d e d  n ot  on l y  f or e m b e d d e d  re p ort s as i n  t h e se  
e x am p l e s,  b u t  al so f or e v al u at i n g  t h e  re l i ab i l i t y  of  t h e  sou rc e  of  t h e  t e x t  at  t h e  root  l e v e l . 

I  d o n ot  m e an  t o su g g e st  h e re  t h at  t h e ori e s of  l og i c al  se m an t i c s h av e  an  u n sou n d  b asi s. B ot h  of  
t h e  e x am p l e  c l asse s p re se n t e d  ab ov e  c an  b e  j u st i f i e d  as re ason ab l e  c ase s of  p art i c u l ari z e d  
c on v e rsat i on al  i m p l i c at u re s. W h at  t h e y  d o sh ow  i s t h at ,  i f  y ou  e x c l u d e  p art i c u l ari z e d  c on v e rsat i on al  
i m p l i c at u re s f rom  t h e  d om ai n  of  t h e  t e x t u al  i n f e re n c e  t ask ,  w h at  y ou  are  l e f t  w i t h  i s l i k e l y  t o b e  of  
l i m i t e d  u se  f or p rac t i c al ,  re al -w orl d  ap p l i c at i on s an d  n o l on g e r c orre sp on d s w e l l  w i t h  h u m an  
j u d g e m e n t s of  w h at  t e x t s say . I  d e v e l op  t h e se  re m ark s i n  t h e  f ol l ow i n g  su b se c t i on . 
The semantics/pragmatics distinction, or the place of particularized conversational implicature 
Following the standard approach within linguistic semantics, ZKC divide inferences into three types, 
( logical)  entailments, conventional implicatures ( including presuppositions) , and conversational 
implicatures. T he first class captures the literal meaning of the tex t, while the latter two classes are an 
attempt to capture how speak er meaning may ex tend b eyond or even j ust b e different from literal 
meaning. ZKC accept ex amples where the literal meaning of the tex t estab lishes the hypothesis and 
cases where the hypothesis is a conventional implicature of the tex t.9 T he more controversial issues 
occur in the third category of conversational implicatures. 
                                                   
8 A better reason for rejecting it is that the text does not say that the two people are from the same company. 
9 C onv entional implicatu re cov ers a small class of cases su ch as dedu cing from E v en B ill stayed ou t late that 
most other members of a contextu ally inv ok ed grou p are more lik ely to stay ou t late than B ill. 
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T he philosopher H .P . G rice distinguished two categories of conversational implicatures:  
generalized and part ic u larized. G eneralized im plic at u res are c o m m o n f o rm s o f  reaso ning su c h  as most 
X a r e  Y  h as an im plic at u re o f  n ot a l l  X a r e  Y .  Part ic u larized im plic at u res ex plo it  t h e k no w ledge o f  
part ic u lar sit u at io ns and u t t eranc es. A  f am o u s ex am ple G ric e giv es is o f  a rec o m m endat io n let t er. I f  
t h e let t er say s t h at  J on e s h a s b e a u ti f u l  h a n d w r i ti n g  a n d  h i s E n g l i sh  i s g r a mma ti c a l  t h en t h ere is an im plic at u re 
t h at  t h o se are J o nes’  b est  q u alit ies, and h e is t h eref o re no t  v ery  c reat iv e, sm art , o r h ardw o rk ing. 
M ak ing part ic u larized im plic at u res req u ires w o rld k no w ledge: o ne h as t o  k no w  a c o nsiderab le 
am o u nt  ab o u t  rec o m m endat io n let t ers and h o w  t h ey  are w rit t en f o r t h is im plic at u re t o  arise. 

Z K C  ado pt  t h is dist inc t io n and su ggest  t h at , w it h  respec t  t o  PASCAL R T E , part ic u larized 
c o nv ersat io nal im plic at u res no t  b e inc lu ded in “ t h e w ay s in w h ic h  an au t h o r c an b e h eld respo nsib le 
f o r h er w rit ings o n t h e b asis o f  t ex t  int ernal elem ent s”  ( p. 3 4 ) , b ec au se t o o  lit t le c o nt ex t  is giv en f o r 
t h em  t o  b e reliab ly  c alc u lat ed. S o m eo ne no t  st eeped in t h e lingu ist ic  sem ant ic s and pragm at ic s 
lit erat u re w o u ld pro b ab ly  m iss t h e signif ic anc e o f  t h is passage, b u t  t h e u psh o t  is t o  argu e f o r 
ex c lu ding f ro m  t h e PASCAL R T E  t ask  m u c h  o f  speak er m eaning, ev en t h o u gh  speak er m eaning is 
m u c h  c lo ser t o  t h e c o m m o n perso n’ s no t io n o f  m eaning t h an t h e lit eral m eaning st u died b y  f o rm al 
sem ant ic ist s. T h is is t h e w ro ng direc t io n t o  h ead!  

Z K C ’ s rest ric t io n w o u ld again u nderm ine t h e pro spec t s f o r h av ing a t ex t u al inf erenc e t ask  w it h  
an int erest ing int erac t io n b et w een N L P and K R & R . T h e m ain su b c lasses o f  c o nv ent io nal im plic at u re 
and generalized c o nv ersat io nal im plic at u res h av e b een c o dif ied and c o u ld essent ially  b e generat ed b y  
ru le as part  o f  lingu ist ic  pro c essing. B u t  t h ere are no  algo rit h m s t h at  c an c alc u lat e t h e part ic u larized 
c o nv ersat io nal im plic at u res o f  a sent enc e. R at h er, it  t u rns o n c o nt ex t , w o rld k no w ledge, and so c ial 
c o nv ent io ns in v aried w ay s, w h ic h  req u ire t h e h earer t o  dedu c e t h e int ended m eaning o f  t h e speak er. 
H ere, t h ere lies an o ppo rt u nit y  f o r K R & R  t o  c alc u lat e t h e lik ely  im plic at u res in a c o nt ex t . T h e t h eo ry  
o f  w h at  c o nv ersat io nal im plic at u res arise is su f f ic ient ly  f u zzy  t h at  m any  o f  t h e inf erenc es t h at  Z K C  
do  no t  perm it  c o u ld reaso nab ly  b e v iew ed as inf erenc es t h at  c o u ld b e draw n as c o nv ersat io nal 
im plic at u res. I n part ic u lar, in t h e al Q aeda ex am ple, if  t h e speak er do u b t ed t h e v erac it y  o f  t h e al 
Q aeda c laim , it  w o u ld b e a v io lat io n o f  G ric e’ s m ax im  o f  q u ant it y  t o  no t  def eat  t h e im plic at u re t h at  
t h e c laim  is t ru e b y  adding a ph rase su c h  as “ b u t  t h is h asn’ t  b een c o nf irm ed b y  lo c al au t h o rit ies” . 
W it h o u t  t h is q u alif ic at io n it  is reaso nab le t o  ac c ept  t h at  t h e speak er also  b eliev es t h e c laim  t o  b e t ru e. 

T h e ab o v e t ax o no m y  o f  t ex t u al inf erenc e t y pes w as dev elo ped in w h at  H o rn ( 2 0 0 5 )  ref ers t o  as 
“ t h e G o lden A ge o f  Pu re Pragm at ic s”  ( ro u gh ly , 1 9 6 5 –1 9 8 5 ) . S inc e t h at  t im e, m any  pro b lem s f o r t h e 
ac c o u nt s pro po sed t h en h av e ac c u m u lat ed, and as a resu lt , t o day  t h ere is no  lo nger a b ro ad 
c o nsensu s o f  o pinio n su ppo rt ing t h e ab o v e t ax o no m y  ( ev en am o ng A nglo -A m eric an ph ilo so ph ers) . 
H o rn ( 2 0 0 5 )  essent ially  argu es f o r t h e c lassic al ac c o u nt  ( b u t  ev en h e ab ando ns t h e t radit io nal ac c o u nt  
o f  sc alar im plic at u res, as w e w ill disc u ss in t h e nex t  sec t io n) . M any  ab ando n rat h er m o re. B ac h  ( 1 9 9 9 )  
regards t h e ex ist enc e o f  a dist ingu ish ed c lass o f  c o nv ent io nal im plic at u res as a m y t h . O t h ers h av e 
q u est io ned w h et h er t h ere is a c lear dist inc t io n b et w een generalized and part ic u larized c o nv ersat io nal 
im plic at u res. R ec anat i ( 2 0 0 4 )  rej ec t s t h e w h o le idea t h at  a sent enc e h as a lit eral m eaning, em ph asizing 
t h e essent ial c o nt ex t  dependenc e o f  w h at  is said, w h ile st ill dist ingu ish ing t h is f ro m  f u rt h er t h ings 
t h at  are im plic at ed.10 I nt erest ingly , R ec anat i ( 2 0 0 4 : 1 9 )  pro po ses regarding w h at  is said as “ w h at  a 
n or ma l  i n te r p r e te r  w o u ld u nderst and as b eing said, in t h e c o nt ex t  at  h and.”  PASCAL R T E  c o u ld b e 
v iew ed as o perat io nalizing su c h  a c rit erio n. F inally , ( S zab ó  2 0 0 5 )  present s c o nt rib u t io ns f ro m  a range 
o f  au t h o rs, f u rt h er illu st rat ing t h e div erse po sit io ns c u rrent ly  u nder disc u ssio n. I t  is no t  m y  int ent io n 
t o  f u lly  present , let  alo ne t o  adv anc e, t h ese ph ilo so ph ic al disc u ssio ns, b u t  sim ply  t o  est ab lish : ( i )  t h at  
o ne sh o u ld b e c au t io u s ab o u t  b asing o ne’ s w h o le researc h  pro gram  o n a part ic u lar v iew po int  w it h in 
                                                   
10 To give just an inkling of the issues, Recanati discusses examples such as a mother , on seeing her  son’ s 
gr az ed knee, say ing You’re not going to die. A ccor ding to the tr aditional account, the liter al meaning of this 
sentence is that the hear er  is immor tal, and the much mor e r estr icted claim that the son is not going to die 
b ec a us e of  h is  gra z ed k nee has to b e gener ated as some for m of par ticular iz ed conver sational implicatur e w hich 
ov erw rites  the liter al meaning.  Recanati instead ar gues that w hat is said is unavoidab ly  context-dependent, and is 
“ Y ou ar e not going to die fr om y our  gr az ed knee”  and this is to b e distinguished fr om implicatur es, such as 
her e, per haps, that the son is b eing a cr y -b ab y .  I n cases like this, it is easy  to see mer it in Recanati’ s position.  
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t h i s  s p e c t r u m ,  a n d  (ii) t h a t  a d o p t i n g  t h e  i n t u i t i o n s  o f  a  n o r m a l  in t e r p r e t e r  as to what is said by a text,  as 
PASCAL R T E  does,  is q u ite a def en sibl e p osition .  

THE DA T A  U S ED F O R  A S S ES S I N G  R O B U S T  T EX T U A L  I N F ER EN C E 
Is the quality of the Pasc al R T E 1  d ata low  en oug h to b e p r ob lem atic ?  

Z K C  em p hasiz e p r obl em s with the PASCAL R T E 1  data,  both er r or s an d thin g s that they thin k  
shou l d n ot be ther e.  A n  in itial  issu e they n ote is that “ a n u m ber  of  Pasc al  exam p l es ar e based on  
sp el l in g  v ar ian ts or  ev en  sp el l in g  m istak es …  we thin k  they do n ot bel on g  in  a textu al  in f er en c e test 
bed” (p.34). F r o m  t h e  l o f t y  h e i g h t s  o f  s e m a n t i c  t h e o r i z i n g ,  s u c h  i s s u e s  m a y  s e e m  d i s t a n t  a n d  
m u n d a n e . B u t  f o r  t h o s e  o f  u s  a c t u a l l y  t r y i n g  t o  b u i l d  s y s t e m s  t h a t  d o  q u e s t i o n  a n s w e r i n g  o r  r o b u s t  
t e x t u a l  i n f e r e n c e ,  w e  k n o w  f u l l  w e l l  t h a t  d e a l i n g  w i t h  i s s u e s  o f  m a t c h i n g  a n d  n o r m a l i z a t i o n  i s  essential 
t o  g e t t i n g  s y s t e m s  t h a t  w o r k  a t  a l l . I f  o ne w ants to  b u ild  r o b u st w o r k ing  ap p lic atio ns o r  to  test o p er atio nal u tility ,  
th ese ar e c r u c ial issu es to  test in an ev alu atio n.  B e s i d e s ,  i t  i s  a c t u a l l y  e a s i e r  t o  n o r m a l i z e  U . S . A .  a n d  U S A  
t h a n  t o  d e a l  w i t h  m o s t  f o r m s  o f  c o n v e r s a t i o n a l  i m pl i c a t u r e ,  a n d  o n e  m a y  a s  w e l l  h a v e  a  s y s t e m  t h a t  
c a n  h a n d l e  e a s y  c a s e s  o f  t e x t u a l  i n f e r e n c e  b e f o r e  t r y i n g  t o  w o r k  o n  t h e  h a r d  pr o b l e m s . 

W h a t  t h e n  o f  t h e  e x a m pl e s  t h a t  Z K C  v i e w  a s  e r r o n e o u s ?  W e  h a v e  a l r e a d y  d i s c u s s e d  a b o v e  o n e  
e x a m pl e  (R TE1 ID : 7 7 5 ) w h i c h  o n  b a l a n c e  I t h i n k  i s  n o t  e r r o n e o u s . An d  t h e r e  a r e  o t h e r  c a s e s  w h e r e  
I w o u l d  a l s o  d i s a g r e e . Z K C  f i n d  t h e  f o l l o w i n g  e x a m pl e  pr o b l e m a t i c : 

Tex t: Th e  c o u n t r y ’ s  l a r g e s t  pr i v a t e  e m pl o y e r ,  W a l -M a r t  S t o r e s  In c .,  i s  b e i n g  s u e d  b y  a  
n u m b e r  o f  i t s  f e m a l e  e m pl o y e e s  w h o  c l a i m  t h e y  w e r e  k e pt  o u t  o f  j o b s  i n  m a n a g e m e n t  
b e c a u s e  t h e y  a r e  w o m e n . 
Hy p o th esis: W a l -M a r t  s u e d  f o r  s e x u a l  d i s c r i m i n a t i o n    F O LLO W S . (R TE1 ID : 8 5 ) 

I a m  r a t h e r  a t  a  l o s s  t o  u n d e r s t a n d  w h y . I t h i n k  i t  m a y  b e  b e c a u s e  i t  r e q u i r e s  a  c e r t a i n  a m o u n t  o f  
w o r l d  k n o w l e d g e  t o  u n d e r s t a n d  t h a t  b e i n g  k e pt  o u t  o f  m a n a g e m e n t  b e c a u s e  t h e y  w e r e  w o m e n  i s  a  
f o r m  o f  s e x u a l  d i s c r i m i n a t i o n . B u t  s u r e l y  pr e c i s e l y  w h a t  w e  w a n t  t o  a i m  t o w a r d s  i s  b u i l d i n g  s y s t e m s  
t h a t  c an u nd er stand  t h i s  k i n d  o f  t h i n g .  

Li k e  a n y  a n n o t a t e d  l a n g u a g e  r e s o u r c e  – b u t  pe r h a ps  e s pe c i a l l y  h e r e  w h e r e  i t  w a s  a s s e m b l e d  
q u i c k l y  b y  g r a d u a t e  s t u d e n t s  – t h e r e  a r e  a  f e w  i t e m s  t h a t  a ppe a r  t o  b e  j u s t  w r o n g . Z K C  d i s c u s s : 

Tex t: G r e e n  c a r d s  a r e  b e c o m i n g  m o r e  d i f f i c u l t  t o  o b t a i n . 
Hy p o th esis: G r e e n  c a r d  i s  n o w  d i f f i c u l t  t o  r e c e i v e . F O LLO W S . (R TE1 ID : 6 2 ) 

As  t h e y  n o t e ,  a n  i n c r e a s e  i n  d i f f i c u l t y  n e e d  n o t  m a k e  s o m e t h i n g  a b s o l u t e l y  d i f f i c u l t : i t  i s  m o r e  
d i f f i c u l t  t o  g e t  o n  a  pl a n e  i n  t h e  U .S . t h a n  5  y e a r s  a g o ,  b u t  m o s t  pe o pl e  w o u l d  n o t  j u d g e  i t  a s  
a b s o l u t e l y  d i f f i c u l t . H o w e v e r ,  t h e  n u m b e r  o f  c o n t r o v e r s i a l  o r  w r o n g  e x a m pl e s  i s  r e l a t i v e l y  f e w . 

As  D a g a n  e t  a l . (2 0 0 5 :5 ) d i s c u s s ,  a t  l e a s t  3 g r o u ps  h a v e  i n d e pe n d e n t l y  d o n e  a n n o t a t i o n  o f  
po r t i o n s  o f  t h e  R TE1 d a t a . G r o u ps  f r o m  t h e  U n i v e r s i t y  o f  Ed i n b u r g h ,  M i c r o s o f t ,  a n d  M i t r e  r e po r t  
a g r e e m e n t  l e v e l s  w i t h  t h e  g o l d  s t a n d a r d  d a t a  o f  9 5 %  o n  a l l  t h e  t e s t  s e t ,  9 6 %  o n  o n e  t h i r d  o f  t h e  t e s t  
s e t ,  a n d  9 1%  o n  o n e  e i g h t h  o f  t h e  d e v e l o pm e n t  s e t . G i v e n  t h e  d i f f e r e n c e s  i n  t h e  a m o u n t  o f  d a t a  
e v a l u a t e d  a n d  t h e  c h o i c e  o f  d a t a  s e t ,  i t  s e e m s  r e a s o n a b l e  t o  e s t i m a t e  a g r e e m e n t  o n  t h e  R TE1 t e s t  s e t  
a t  9 5 % . W h i l e  s l i g h t l y  b e l o w  t h e  a g r e e m e n t  l e v e l  a c h i e v e d  o n  t h e  c a r e f u l l y  d e f i n e d  M U C  n a m e d  
e n t i t y  r e c o g n i t i o n  t a s k  (9 7 % ) t h i s  i s  w e l l  a b o v e  t h e  <  9 0 %  a g r e e m e n t  l e v e l  a c h i e v e d  o n  v a r i o u s  
b i o l o g i c a l  n a m e d  e n t i t y  r e c o g n i t i o n  t a s k s  (s e e  D i n g a r e  e t  a l . 2 0 0 4 f o r  r e f e r e n c e s ). F u r t h e r ,  t h i s  
a g r e e m e n t  l e v e l  g i v e s  a  K a ppa  s t a t i s t i c  (C a r l e t t a  19 9 6 ) o f  0 .9 . W h i l e  t h e  K a ppa  s t a t i s t i c  s h o u l d  
pe r h a ps  b e  a  b i t  l e s s  po pu l a r  i n  c o m pu t a t i o n a l  l i n g u i s t i c s  t h a n  i t  c u r r e n t l y  i s , 11 t h i s  i s  m u c h  a b o v e  t h e  
0 .8  l e v e l  t a k e n  t o  b e  i n d i c a t i v e  o f  “ g o o d  r e l i a b i l i t y ”  i n  m u c h  o f  t h e  s o c i a l  s c i e n c e  l i t e r a t u r e . Th i s  
a g r e e m e n t  l e v e l  w a s  i n  pa r t  a c h i e v e d  s o m e w h a t  a r t i f i c i a l l y  b y  t h e  o r g a n i z e r s  d i s c a r d i n g  f r o m  t h e i r  

                                                   
11 Inter alia, see http://ourworld.compuserve.com/homepages/jsuebersax/kappa.htm and  
http://homepages.i n f .ed.ac.uk/jean c/kri ppen dorf f .txt 



 9 

d a t a  s e t  c o n t r o v e r s i a l  e x a m p l e s , b u t  i t  i s  h a r d  t o  a r g u e  t h a t  t h e  q u a l i t y  o f  t h e  d a t a  u s e d  w a s  
s u f f i c i e n t l y  l o w  a s  t o  c a u s e  t r o u b l e  f o r  t h o s e  a t t e m p t i n g  t o  p u r s u e  r e s e a r c h  i n  r o b u s t  t e x t u a l  i n f e r e n c e .  
Is the quality of the P A R C  ( Z K C )  K B E v al d ata b etter ?  
A s  a  f i n a l  c o m p a r i s o n  p o i n t  f o r  d a t a  q u a l i t y , w i t h i n  t h e  A R D A  A Q U A I N T  K n o w l e d g e  B a s e d  
I n f e r e n c e  p i l o t  ( K B E v a l ) , g r o u p s  a s s e m b l e d  s m a l l  s e l e c t i o n s  o f  d e v e l o p m e n t  d a t a  u s i n g  a  m o r e  
c o m p l e x  a n n o t a t i o n  s c h e m e .  A  g r o u p  f r o m  PA R C , i n c l u d i n g  t h e  a u t h o r s  o f  Z K C , p r o d u c e d  a  s e t  o f  
7 6  e x a m p l e s .  D e s p i t e  t h e  f a c t  t h a t  t h i s  i s  a n  o r d e r  o f  m a g n i t u d e  l e s s  d a t a , t h a t  t h e s e  i t e m s  a r e  
c o n s t r u c t e d  d a t a , a n d  t h a t  t h e  i t e m s  a r e  m u c h  s i m p l e r  a n d  m o r e  p a r a l l e l  t h a n  PASCAL RTE da t a , I  
a g r e e d w i t h  t h e i r  j u dg e m e n t  o n  o n l y 7 4  o f  t h e  7 6  e x a m p l e s ( 9 7 % ). Th i s a g r e e m e n t  r a t i o  i s n o t  
st a t i st i c a l l y si g n i f i c a n t l y h i g h e r  t h a n  t h a t  f o u n d o n  t h e  PASCAL RTE1  t e st  se t  ( F i sh e r ’ s e x a c t  t e st ;  
p > 0 .1 ). 

F o r  r e f e r e n c e , I  p r e se n t  t h e  e x a m p l e s o n  w h i c h  I  di sa g r e e d. F i r st l y: 
P a s s a g e : J o n e s a r r i v e d i n  Pa r i s i n  S e p t e m b e r  l a st  ye a r . 
Q u e s t i o n : D i d J o n e s a r r i v e  i n  Pa r i s i n  S e p t e m b e r ?  
A n s w e r : do n ' t  k n o w ;  Po l a r i t y: t r u e ;  F o r c e : st r i c t ;  S o u r c e : l i n g u i st i c  
B e c a u s e : I f  t h e  q u e st i o n s i s a sk e d i n  S e p t e m b e r , t h e  a n sw e r  w o u l d h a v e  t o  b e  n o , h e  a r r i v e d 
l a st  ye a r  i n  S e p t e m b e r . " i n  S e p t e m b e r "  se n d u s t o  t h e  c l o se st  o n e , w h i c h  w o u l d t h e n  b e  
i n t e r p r e t e d a s " t h i s S e p t e m b e r " .  ( K B Ev a l  I D : PA RC -1 2 ) 

H e r e  t h e  a n n o t a t o r  a p p e a r s t o  h a v e  h a d i n  m i n d so m e  v e r y p a r t i c u l a r  c o n t e x t  o f  e v a l u a t i o n . B u t  I  
w o u l d a r g u e  t h a t  t h i s i s n o t  a  r e a so n a b l e  de f a u l t  j u dg e m e n t . C o n si de r  a  sc e n a r i o  l i k e  t h i s: “ L e t ’ s 
r e c o n st r u c t  t h e  f a c t s. Th e r e  w a s a n  u p su r g e  i n  t e r r o r i st  a c t i v i t y l a st  f a l l . D i d B r e m e r  a r r i v e  i n  
B a g h da d i n  S e p t e m b e r ? ”  Th i s q u e st i o n  w o u l d b e  sa t i sf i e d b y a  do c u m e n t  sa yi n g  “ B r e m e r  a r r i v e d i n  
B a g h da d i n  S e p t e m b e r  l a st  ye a r .”  – c e r t a i n l y u n de r  t h e  PA S C A L  a ssu m p t i o n  ( a l so  u se d i n  K B Ev a l ) 
t h a t  yo u  sh o u l d a ssu m e  t h a t  i de n t i c a l  t e r m s ( h e r e  S e p t e m b e r ) h a v e  i de n t i c a l  r e f e r e n c e . 

Th e  se c o n d e x a m p l e  i s m o r e  i n t e r e st i n g  w i t h  r e sp e c t  t o  c a t e g o r i e s o f  i n f e r e n c e : 
P a s s a g e : Th e  m a n  h a d $ 2 0  i n  h i s p o c k e t . 
Q u e s t i o n : D i d t h e  m a n  h a v e  $ 1 0  i n  h i s p o c k e t ?  
A n s w e r : ye s;  Po l a r i t y: t r u e ;  F o r c e : st r i c t ;  S o u r c e : l i n g u i st i c   ( K B Ev a l  I D : PA RC -7 6 ) 

PA RC ’ s e x a m p l e  i s a t t e m p t i n g  t o  e x p l o i t  t h e  c l a ssi c  sc a l a r  i m p l i c a t u r e  a c c o u n t  o f  n u m e r i c  
q u a n t i t i e s. U n de r  t h i s a c c o u n t , $ 1 0  h a s a  m e a n i n g  ( se m a n t i c s) o f  “ a t  l e a st  $ 1 0 ” , a n d a  se n se  o f  
“ e x a c t l y $ 1 0 ”  a r i se s f r o m  a  g e n e r a l i z e d c o n v e r sa t i o n a l  i m p l i c a t u r e  f o l l o w i n g  G r i c e ’ s M a x i m  o f  
Q u a n t i t y. Th e  k i n d o f  e v i de n c e  u se d i n  t h e  l i n g u i st i c  l i t e r a t u r e  t o  su p p o r t  t h i s a r g u m e n t  i s t h a t  i f  yo u  
n e g a t e  t h e  se n t e n c e  t o  “ Th e  m a n  di dn ’ t  h a v e  $ 1 0  i n  h i s p o c k e t ” , i t  i s t h e  su g g e st e d m e a n i n g  a b o v e  
t h a t  a p p e a r s t o  b e  n e g a t e d g i v i n g  “ h e  h a d < $ 1 0 ” , r a t h e r  t h a n  n e g a t i n g  “ e x a c t l y $ 1 0 ” , w h i c h  w o u l d 
m e a n  t h a t  t h e  n e g a t i o n  w a s t r u e  w h e n  h e  h a d, sa y, $ 2 0 0  i n  h i s p o c k e t . N e v e r t h e l e ss, c l e a r l y t h e  
p e r so n  o n  t h e  st r e e t ’ s a n sw e r  t o  t h i s q u e st i o n  w o u l d b e : “ N o , h e  h a d $ 2 0 .”  Th e  a de q u a c y o f  t h e  ≥  
se m a n t i c s f o r  n u m b e r s su g g e st e d b y G r i c e  a n d de v e l o p e d a s t h e  t h e o r y o f  sc a l a r  i m p l i c a t u r e s i s 
a c t u a l l y q u i t e  c o n t r o v e r si a l  i n  t h e  l i t e r a t u r e  ( se e , i n t e r  a l i a , H o r n  ( 1 9 9 2 ), w h o  b a si c a l l y a b a n do n s i t ). 
A m o n g  t h e  p r o b l e m s f o r  t h i s a c c o u n t , o n e  f i n ds i n  o t h e r  c a se s t h a t  n u m b e r s a p p e a r  t o  h a v e  a n  u p p e r  
b o u n d r e a di n g  r a t h e r  t h a n  a  l o w e r  b o u n d r e a di n g , f o r  e x a m p l e  i n  t h e  se n t e n c e : 

I  c a n  f i t  3  p e o p l e  i n  m y c a r . 
Th i s sh o w s t h a t  t h e  c o r r e c t  i n t e r p r e t a t i o n  n e e ds t o  b e  r e g a r de d a s a  c o n t e x t -de p e n de n t  p a r t i c u l a r i z e d 
se m a n t i c  i m p l i c a t u r e , w h i c h  a g a i n  i n di c a t e s t h e  r o l e  o f  c o m m o n  se n se  k n o w l e dg e  a n d c o n t e x t  i n  
m e a n i n g  de t e r m i n a t i o n . B u t  l e a v i n g  t h e se  i ssu e s a si de , I  b e l i e v e  m y a n sw e r  i s b e t t e r  t h a n  t h e  
p r o p o se d a n sw e r , b e c a u se  t h e  p r o p o se d a n sw e r  p r o f o u n dl y v i o l a t e s G r i c e ’ s M a x i m  o f  Q u a n t i t y b y 
g i v i n g  a n  a n sw e r  t h a t  i s n o t  su i t a b l y i n f o r m a t i v e . H e n c e  i t  i s n o t  f e l i c i t o u s, a n d o n e  sh o u l d sa y “ n o ” . 

D e sp i t e  t h e  a b o v e  di sa g r e e m e n t s, a g r e e m e n t  r a t e s sh o u l d b e  h i g h e r  f o r  si m p l e , c o n st r u c t e d 
se n t e n c e s t h a n  f o r  r e a l  t e x t . I n de e d, r e c e n t l y w e  h a v e  do n e  a  r e a n n o t a t i o n  o f  a l l  o f  t h e  K B Ev a l  da t a  
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w i t h  t w o  se p a r a t e  a n n o t a t o r s, a n d t h e i r  a g r e e m e n t  r a t e  o n  t h e  PA RC  da t a  w a s n o t i c e a b l y h i g h e r  t h a n  
f o r  o t h e r  da t a  su b se t s, w h i c h  u se d m o r e  c o m p l e x  l i n g u i st i c  m a t e r i a l  dr a w n  f r o m  r e a l  t e x t s. B u t  t h e  
f a c t  t h a t  i n de p e n de n t  a n n o t a t o r s a c h i e v e d si m i l a r  a g r e e m e n t  l e v e l s o n  t h e  PASCAL RTE da t a  sh o w s 
t h a t  t h e  q u a l i t y o f  t h e  PASCAL da t a  i s g o o d. 
Is the informality of the criterion a problem? 
Would the task be improved by adopting a more formal definition of entailment rather than relying 
on the intuitions of an intelligent reader?  I nterestingly, at M ic rosoft R esearc h, D olan et al.  ( 2 0 0 4 , 
2 0 0 5 )  have developed a c orpus of pairs of new s sentenc es j udged as paraphrases or non-paraphrases 
( see also R adev et al.  ( 2 0 0 3)  for a related, but more refined, c lassific ation sc heme in the c ontex t of 
multidoc ument summariz ation) .  T heir goals and standards for annotation are different from PASCAL 
R T E .  T hey w ant pairs of sentenc es that have the same maj or bits of information, in both direc tions, 
but w illingly allow  minor differenc es on the details inc luded or w hether attribution is present.  A s they 
point out, if one w ants to have non-trivial instanc es of tw o-w ay eq uivalenc e using purely found 
rather than c onstruc ted materials, then it is prac tic ally almost a nec essity to use a notion of “largely 
eq uivalent”.  B ut, despite the differenc es, their ex perienc es w ith interannotator agreement are very 
telling and relevant to the PASCAL R T E  c ase as w ell.  D olan et al.  ( 2 0 0 5 )  w rite:  

“S ome spec ific  rating c riteria are inc luded in a tagging spec ific ation ( S ec tion 3) , but by and 
large the degree of mismatc h allow ed before the pair w as j udged ‘ non-eq uivalent’ w as left to 
the disc retion of the individual rater:  did a partic ular set of asymmetries alter the meanings of 
the sentenc es enough that they c ouldn’t be c onsidered ‘ the same’ in meaning?  T his task w as 
ill-defined enough that w e w ere surprised at how  high interrater agreement w as ( averaging 
8 3% ) .  
“A  series of ex periments aimed at making the j udging task more c onc rete resulted in 
uniformly degraded interrater agreement.  Providing a c hec kbox  to allow  j udges to spec ify 
that one sentenc e entailed another, for instanc e, left the raters frustrated and had a negative 
impac t on agreement.  S imilarly, efforts to identify c lasses of syntac tic  alternations that w ould 
not c ount against an ‘ eq uivalent’ j udgment resulted, in most c ases, in a c ollapse in interrater 
agreement.  T he relatively few  situations w here w e found firm guidelines of this type to be 
helpful ( e. g.  in dealing w ith anaphora)  are inc luded in S ec tion 3. ” 

We thus have the apparently paradox ic al outc ome that an informal task spec ific ation leads to q uite 
high interannotator agreement, w hereas a formal task spec ific ation lowers interannotator agreement, 
often markedly.  H ow ever, I  think there is a good ex planation for this.  B oth the PASCAL R T E  task 
and the M ic rosoft task are n a t u ra l tasks.  T hey are ones that people engage in and argue over every day 
( “I  had told you that … ” [ even though I  used different w ords] ;  “N o, you didn’t mention the part 
about … ”;  … ) .  J udging w hether something is a c onventional implic ature, or should be tagged as a 
disease in a N amed E ntity R ec ognition task is not a natural task, and people tend to perform it muc h 
less w ell, even w hen presented w ith a thic k rulebook.  
T h e  P a s c a l  R T E  o r g a n i z e r s  b a s i c a l l y  g o t  t h i n g s  r i g h t  

Z K C  suggest as a solution to their issues w ith the PASCAL R T E 1  test set:  “H ere the test suite is 
the vic tim of its self imposed c onstraints, namely that the relation has to be established betw een tw o 
sentenc es found in ‘ real’ tex t.  We propose to give up this c onstraint. ” ( p.  36 ) .  T heir K B E val pilot 
data set, disc ussed above, c ould perhaps be seen as an instanc e of the result.  Z K C  overstate the 
PASCAL R T E 1  organiz ers’ relianc e on “real” tex t.  I n a good number of instanc es, I  believe that they 
c onstruc ted or adapted a hypothesis so as to test for c ertain kinds of allow ed and false inferenc es.  
F or instanc e, in the follow ing ex ample, I  highly doubt that they found the hypothesis sentenc e! 

T ex t :  T he O saka World T rade C enter is the tallest building in Western J apan.  
H y p ot h esi s:  T he O saka World T rade C enter is the tallest building in J apan.   FALSE. ( R TE1  
I D :  2 0 6 4 )  
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N e v e r t h e l e s s ,  I  b e l i e v e  t h a t  t h e  t e x t  w a s  a l w a y s  n a t u r a l l y  o c c u r r i n g  t e x t ,  a n d  t h i s  i s  t o  b e  c o m m e n d e d . 
N o t  u s i n g  n a t u r a l l y  o c c u r r i n g  t e x t  w o u l d  u n d e r m i n e  t h e  o p e r a t i o n a l  u t i l i t y  o f  s y s t e m s  t h a t  a r e  b u i l t  
f o r  r o b u s t  t e x t u a l  i n f e r e n c e ,  a n d  w o u l d  a l s o  u n d e r m i n e  t h e  s c i e n t i f i c  g o a l s  o f  t h e  c h a l l e n g e :  o n e  
w a n t s  t o  e m p i r i c a l l y  e x a m i n e  w h a t  t y p e s  o f  i n f e r e n c e s  p e o p l e  m a k e  f r o m  t e x t s  t h e y  r e a d  a n d  h o w  
c o m p u t e r s  c a n  a l s o  c o m e  t o  m a k e  t h e m  c o r r e c t l y . Pe o p l e  h a v e  r o b u s t  a n d  o f t e n  d i f f e r e n t  i n t u i t i o n s  
o n  r e a l  d a t a  c o m p a r e d  t o  a r t i f i c i a l  s e n t e n c e s . Th e r e  i s  l i t t l e  t o  b e  l e a r n e d  a b o u t  r e a l  w o r l d ,  l o c a l  
t e x t u a l  i n f e r e n c e  f r o m  b u i l d i n g  s y s t e m s  t h a t  h a n d l e  t h e  s t y l i z e d  i n f e r e n c e  p a t t e r n s  o f  a r t i f i c i a l  
s e n t e n c e s  w h i c h  a r e  d e v o i d  o f  l i f e . 

Fo r  t h e  h y p o t h e s i s ,  i t  i s  h i g h l y  d e s i r a b l e  t o  d e r i v e  i t  f r o m  n a t u r a l l y  o c c u r r i n g  t e x t  t h a t  i s  
u n a s s o c i a t e d  w i t h  t h e  p a s s a g e  t e x t :  i f  s o m e o n e  d e r i v e s  a n  h y p o t h e s i s  w h i l e  l o o k i n g  a t  t h e  p a s s a g e  t e x t ,  
i t  t e n d s  t o  b e  m u c h  m o r e  s i m i l a r  i n  w o r d i n g  a n d  s y n t a x  t o  t h e  p a s s a g e  t e x t  t h a n  i s  t y p i c a l  i n  r e a l  l i f e  
a p p l i c a t i o n s . H o w e v e r ,  I  b e l i e v e  i t  w o u l d  b e  u n r e a s o n a b l e  t o  d e m a n d  t h a t  t h e  h y p o t h e s i s  w a s  a l w a y s  
u n e d i t e d  n a t u r a l l y  o c c u r r i n g  t e x t . Th i s  w o u l d  p l a c e  t o o  h i g h  a  b a r  o n  d a t a  p r o d u c t i o n :  i n  m a n y  c a s e s  
i t  w o u l d  b e  i m p o s s i b l e  t o  t e s t  v a r i o u s  i s s u e s  i n  s y s t e m  u n d e r s t a n d i n g  b e c a u s e  n o  a p p r o p r i a t e  
h y p o t h e s i s  t e x t  c o u l d  b e  f o u n d . I n  p a r t i c u l a r ,  i t  w o u l d  b e  i m p o s s i b l e  t o  t e s t  m a n y  misunderstandings 
b e c a u s e  t h e r e  a r e  v e r y  l i m i t e d  n a t u r a l l y  o c c u r r i n g  s o u r c e s  o f  f a l s e  t e x t . Th e  h y p o t h e s i s  s h o u l d  b e  
v i e w e d  a s  a n  e x p e r i m e n t a l  p r o b e :  i n  m a n y  c a s e s  d e r i v i n g  i t  f r o m  n a t u r a l l y  o c c u r r i n g  d a t a  ( w i t h  o r  
w i t h o u t  s o m e  e d i t i n g )  w i l l  m a k e  i t  a  b e t t e r  e x p e r i m e n t a l  p r o b e ,  b u t  i n  o t h e r  c a s e s  i t  w i l l  b e  b e t t e r  t o  
c o n s t r u c t  h y p o t h e s e s  t h a t  p r o b e  s y s t e m  u n d e r s t a n d i n g  i n  p a r t i c u l a r  w a y s . Th i s  d o e s  l e a v e  t o  t h e  d a t a  
s e t  d e s i g n e r  a  d e g r e e  o f  c h o i c e  a s  t o  w h i c h  t h i n g s  t o  p r o b e ,  b u t  t h e  n e g a t i v e  e f f e c t s  o f  t h i s  
a r b i t r a r i n e s s  a r e  m i n i m i z e d  b y  g r o u n d i n g  t h e  d a t a  i n  r e a l  a p p l i c a t i o n  s c e n a r i o s  a n d  b y  p r o v i d i n g  a  
w i d e  v a r i e t y  o f  p r o b e s . Th e  M i c r o s o f t  Pa r a p h r a s e  c o r p u s  m e n t i o n e d  a b o v e  s h o w s  t h e  l i m i t a t i o n s  o f  
s t i c k i n g  p u r e l y  t o  n a t u r a l l y  o c c u r r i n g  t e x t . U s i n g  s u c h  a  d a t a  c o l l e c t i o n  s t r a t e g y ,  t h e y  n o t e  t h a t  
“ i n s i s t i n g  o n  c o m p l e t e  s e t s  o f  b i d i r e c t i o n a l  e n t a i l m e n t s  w o u l d  h a v e  r u l e d  o u t  a l l  b u t  t h e  m o s t  t r i v i a l  
s o r t s  o f  p a r a p h r a s e  r e l a t i o n s h i p s ,  s u c h  a s  s e n t e n c e  p a i r s  d i f f e r i n g  o n l y  [ b y ]  a  s i n g l e  w o r d  o r  i n  t h e  
p r e s e n c e  o f  t i t l e s  l i k e  ‘ M r .’  a n d  ‘ M s .’  ” ,  a n d  s o  t h e y  a d o p t e d  a  r a t h e r  l o o s e r  d e f i n i t i o n  o f  t w o  t e x t s  
b e i n g  “ m o r e  o r  l e s s  s e m a n t i c a l l y  e q u i v a l e n t ” . B u t  t o  m y  m i n d  t h i s  s t i l l  a l l o w s  l e s s  i n t e r e s t i n g  a n d  
r e v e a l i n g  p r o b i n g  o f  t e x t u a l  i n f e r e n c e  t h a n  i s  p r o v i d e d  b y  t h e  h y p o t h e s e s  o f  t h e  PASCAL R TE d a t a s e t . 

I  b e l i e v e  t h a t  i n  a l l  m a j o r  r e s p e c t s  t h e  PASCAL R TE o r g a n i z e r s  m a d e  t h e  r i g h t  t a s k  d e s i g n  c h o i c e s . 
Th e  o r g a n i z e r s  w e n t  t o  c o n s i d e r a b l e  e f f o r t  t o  s o u r c e  a u t h e n t i c  m a t e r i a l  f r o m  r e p r e s e n t a t i v e  
a p p l i c a t i o n s  ( c o l l e c t i n g  d a t a  f r o m  q u e s t i o n  a n s w e r i n g  s y s t e m s ,  D U C  2 0 0 4  m a c h i n e  t r a n s l a t i o n  d a t a ,  
i n f o r m a t i o n  e x t r a c t i o n  t a s k s ,  r e a d i n g  c o m p r e h e n s i o n  q u e s t i o n s ,  e t c .) . Th e r e  h a v e  b e e n  v a r i o u s  
s u g g e s t i o n s  f o r  h o w  t o  i m p r o v e  o n  t h e  PASCAL d a t a . B u t  n o t e  t h a t  n o n e  o f  t h e s e  s u g g e s t i o n s  h a v e  
a c t u a l l y  a r g u e d  t h a t  t h e  c h a n g e s  w o u l d  m a k e  t h e  d a t a  a  b e t t e r  f i t  t o  p l a u s i b l e  a p p l i c a t i o n  s c e n a r i o s . I n  
f a c t ,  I  b e l i e v e  i n  m o s t  c a s e s  t h a t  t h e  p r o p o s e d  c h a n g e s  w o u l d  h a v e  t h e  o p p o s i t e  e f f e c t . Th e  PASCAL 
d a t a  c o l l e c t i o n  m e t h o d o l o g y  e n s u r e d  t h a t  t h e  t e x t / h y p o t h e s i s  p a i r s  f a i r l y  f a i t h f u l l y  r e p r e s e n t  i s s u e s  
t h a t  a r i s e  i n  t h e  c h o s e n  a p p l i c a t i o n s . 
A proposed slight change: a text with more context 
I n  t h e  c u r r e n t  PASCAL R TE d a t a s e t s ,  t h e  t e x t  i s  n e a r l y  a l w a y s  o n e  s e n t e n c e ,  b u t  i t  is o c c a s i o n a l l y  t w o  
s e n t e n c e s .12 As  PASCAL R T E  e v o l v e s ,  I  wo u l d  f a v o r  h a v i n g  m o r e  e x a m p l e s  wh e r e  t h e  t e x t  i s  a  s h o r t  
p a r a g r a p h  r a t h e r  t h a n  a  s i n g l e  s e n t e n c e .  F i r s t l y ,  t h i s  s c e n a r i o  b e t t e r  m a t c h e s  a p p l i c a t i o n  s c e n a r i o s  l i k e  
I R  a n d  Q A wh e r e  a  r e t r i e v a l  u n i t  o f  a  p a r a g r a p h  i s  t h e  u s u a l  b a s i s  f o r  d o i n g  t e x t u a l  i n f e r e n c e .  I t  a l s o  
r e s e m b l e s  m o r e  t h e  R e a d i n g  C o m p r e h e n s i o n  t a s k  wi t h  wh i c h  m o s t  p e o p l e  a r e  a l r e a d y  f a m i l i a r .  
G i v i n g  a  p a r a g r a p h  o f  t e x t  a d d i t i o n a l l y  h a s  t h e  p r o s p e c t  o f  i m p r o v i n g  t h e  q u a l i t y  o f  t h e  d a t a  a n d  t h e  
c o n f i d e n c e  p e o p l e  h a v e  i n  i t .  W h i l e  d o i n g  d o u b l e  r e a n n o t a t i o n  o f  t h e  K B E v a l  d a t a ,  I  n o t i c e d  t h a t  
m a n y  o f  t h e  d i s a g r e e m e n t s  i n  j u d g e m e n t  o c c u r r e d  b e c a u s e  a n  a n n o t a t o r  a t t r i b u t e d  s o m e  c o n t e x t  t o  
t h e  g i v e n  s e n t e n c e ,  b u t  n o t  n e c e s s a r i l y  t h e  s a m e  o n e  a s  t h e  o t h e r  a n n o t a t o r .  T h e  d i s c u s s i o n  a b o v e  o f  
t h e  i n f e r e n c e  K B E v a l  I D :  PAR C -1 2  wa s  a  s i m i l a r  c a s e .  I f  m o r e  c o n t e x t  we r e  p r o v i d e d ,  I  b e l i e v e  t h a t  
                                                   
12 This latter case has been overlooked by various commentators – but it became very obvious to us w hen w e 
initially tried to alw ays p arse the tex t as a sing le sentence!  
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p e o p l e ’ s  c o n f i d e n c e  i n  t h e  a n s we r  t o  a n  i t e m  a n d  i n t e r a n n o t a t o r  r e l i a b i l i t y  wo u l d  b o t h  i n c r e a s e .  T h a t  
i s ,  t h e r e  i s  s o m e  j u s t i c e  t o  p e o p l e  c o m p l a i n i n g  a b o u t  b e i n g  q u o t e d  o u t  o f  c o n t e x t .  F i n a l l y ,  t h i s  c h a n g e  
wo u l d  p r o v i d e  m o r e  o p p o r t u n i t y  t o  a s k  q u e s t i o n s  t h a t  i n v o l v e  s y n t h e s i z i n g  s e v e r a l  p i e c e s  o f  
i n f o r m a t i o n  i n  a  p a r a g r a p h ,  a n  i m p o r t a n t  t a s k  t h a t  i s  c l o s e r  t o  t h e  i n t e r e s t s  o f  m a n y  K R & R  
r e s e a r c h e r s .  
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