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ABSTRACT 

Thlr paper d e 1 c r f b ~ l  a tunaab le  performance grrtamar) 

currently being d e v e l o p e d  t o r  SpWGh un4~tstrndlng, It rhows how 

attrtbuter o f  words a t e  drfinad a n d  p r o p a q d t c d  t o  r u c c r r t i v r l y  

larger phraser ,  how other  r t t r l b u t r r  are required, how ' f a c t o r r '  

reference them t o  1 t h e  Parser ehoorc araanp cowct in?  

d.et1ntt ionr in o.rdet te in terpret  t h e  utterance correctly, and 

haw there facterg can easily b e  changed to* adapt the  grammar to 

othar blseaurrrs  and c O n t * x t # r  Factors t h a t  @iiQht b r  c l u 8 i f t l d  

r s  a8Yntcctlc* are  amPhrriZedr but t h e  r t t r i b u t r l  t h e y  rrteresace 

nrad not be, end 8eldam a r e ,  p u ~ r l y  ryntrctic, 

Thlr  ramrtch  was rupportrd by t h e  Dtfense Advanced R8@8&rCh 
Project8 Agrncy o f  t h ~  Dlprrtmanr a t  D ~ t e n a e  and mongtoxad by t h a  
U,s, Army R*r@rrch O f f l c a  under Contract Ha, DkWC04-75*C-0006, 



8 perfotairnce grramrr (PC) d*tihrr t h a  fatm and meaning a t  

t h e  k i n d 8  of u t tQrancer  t h a t  occur i n  rpaatanooua dialog, When 

tnr detinltianr of the  grammar R t a V i d ~  tnformrtfon t h a t  h t l ~ s  a 

prtrcr ehaora  these rule8 ao8z likely t o  l a a d  td correct  

int@tpretatlonr of uttrrtanCs&, t h e  grrar@ar 1 8  r a i d  t o  be 9tunrd*, 

Uhan t h e  tuning 1.8 crarily chrncraa wnrn t h r  dornrin o t  dircaurrr,  

ehanges, thc grasmrr 1 6  s a i d  t o  br  *tunrrblr#. The ability t o  

tune  r grammar & a  p a r t i c u l a r l y  inportant in spreeh undrrrtanding 

where t h e  inhatsnt Uncmrtrinty of t h e  input  caurer f a l r e  path8 

through the  grammar t b  be  multipll@d, 

T h i l  pa)rr dercribrr a funrablr PG b a i n g  deve loped  J o i n t l y  

by 8RI and SDC for r camputrrrnbrred 8P@@ch underrtanding eystam, 

7[t# vocrbulrty and phrr,ro typesr  ra l sc l tod  frsm pt'otoc44rr r ra  

appropriate f a t  rre lng  and anruering qus8t ionr  about p r o p e t t i r r  

o t  8ubarriner. Thr PG now dafiner War 70  word and phraae 

c r t r g o r t e r ,  Its reape rxtandr far  bayand syntax ,  A d l # ~ o u r s @  

coaponrnt e n r b l ~ o  i f  t o  nand&@ rnaphora and ~ l l i p i i t ~  4s i n t  

*What i r  t h e  s u r t r c e  dirpL~crsrnt o f  the  Lafeyattr?.l.. What 11 

It8 arrf t?",  and "What i n  the i r n u t h  o t  tnr baEayrtte?... , ,  The 

Ethan i ~ l e n ? ~  X remant ic8  component definer a common meaning f a r  

paraphrrsar, b8 gn V h r  Sperd  a t  thr Lafayettr i r  $0  knotrH and 

* t h e  Laf&y)tpe h.8 a rperd o f  th ir ty  knatrW. (Sar  Walker r t  a l . ,  

f97St Paxtan rnd R ~ b i n ~ o n t  1975; nrndriw, l W 5 t  D a u t l c h r  1 9 7 d r 1  

Each d r @ l n L t i o n  comporlng t h r  PC ha8 threr p r x t r ,  The f l r s t  

name$ r word c r t e g o t y  or a p h t r 8 e  Catrgory and p r a v l d @ r  r 

cont'rxt-ftrr production far ftr caaparltianr Tha racond p a r t #  



ca1Ied @rttributcs@, t e l l s  how t o  drtrralne  fha  propertlea o f  an 

Lnrtrncr o f  thr cateqory.  Any detinltibn ern r4tferrn~8 nUltlp2r 

rourcer of  k n ~ w l e d ~ e ~ ~ a e o u r t i c ~  syntrcttc, rrmanticl dlrcour#e, 

e t  prrgmatle-mior infotartton nreded t o  dutrrminr rttribute 

~ 1 1 ~ 8 s  I The t h i r d  part, @ f c c t o r r O ,  d e f i n e 8  #corer f o r  

combtnrtLonr of  r t t t l b u t r r ,  indicrtlng how w a l l  they Q t l t ' ,  1 t 

i r  through fac tor  rcorer t h & f  t h e  granscr i s  t u n e d ,  Thr 

indtvidurl scorer r e  r m b t n e d  into r eolporltr rcorr which I 8  

used by the parsar t e  eh008c rnong competing p l r # f n g l r  A 

putpattrl lnrtrncr of  t h e  deflnitlan rlth r reate o f  OUT f o r  any 

factor Ls Lamedlrtely rli@lnrtrdr a L o r  score may riinlnrtr r 

p&tslng path! r h i g h  reorr rnhrnerr t h e  priority o f  I p r t r l n a  

path  that  appller t h e  drLlnLtien'@ 

Our ~ n e m a n i e  term8 for factor rcorer 1re VERYCOODt GOOD, OK,  

POOb BAD, m d  OUT, There r r e  trtlartet a f  likeiihood, They arc 

neclssarily v8uu1t beCaU8e w t  arr  drrlinq w i t h  grrdurl phrnamrnr 

and Probabillstfc ttndenct@ar They nrcn tomething like n p u l t t  

I l k *LyN r u i ~ p d ~ t @ d R t  rardinary@r "odd b u t  ~ c ? ~ ~ i b l ~ ~ ~  

*unt/kely- lJ8teh rgrinRf rrd "8o  SPrelrl t h a t  wr do  not d r f i n r  

Itw, R l p i d ,  prercript ive  judqnontr rrr a v a i d e d ,  Combining 

w f a a t m  rkth  R-8F a8 r p l u r r l  noun 18 I n d ~ e d  w ~ d n g  and therefore  

O U T ,  On the other handr @ f u e l n  doer Cb@bln@ w i t h  p l u r a l  @ - a n  

r l t h  t h r  r~relrlitrd ntaning Rklnd@ a t  f u r l u .  A t  p re r rn t  

Vlu@Jc\ like Vfsatra 1 s  judged t a  br OUT t o t  o u t  l r n g u r ~ e ,  but 

$ h i 8  judfiteent can ra.r$ly be C%t@tQdr &f we f i n d  thrt our lrhgtrrgr 

uarrr refer t o  kind8 of fuel  r r  k t ~ r l r u ,  
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l i n e r  f r g t o r  scorrr aan b r  changed w i t h o u t  tttecting thr  

rent of the d@tlniZibnr thr grammar t r  t u n @ r b l @  t o  diffarrnt 

direoutre domrlnr and r t y l r r  o f  SPrrking. h i r o t  1f one factor  

drtlnas r low rcorr f o r  an lnrtrntirtlbn, other$ ary s t l L 1  tats. 

the cenpor l te  score, A rtatlrticrlly improbablr phrarr th r t  

~ r k r r  renrr and !I uttrtrd  intrlliglbly s h o u l d  not be unduly 

dJtilcult t o  racogn2zr and lnterprrt ,  

The r r r t  of thir paper @xrrLnrr tepurncer o t  drtinitiont 

rrquired f o r  prrring and Undrrrtandlnp a typical utterance. We 

begin wtth word aefinitionr~ and rhow how t h e  attributri sf wardr 

rfr ~ r a ~ ~ g r t e d  t o  r u e c @ r f i i v r l y  larger phrraer, haw athr r  

r t t r i b u t @ S  p r c u f i a r  t o  high@r*l*V*l phrrrrr  a t @  addrat an6 how 

frctorr rsfrrenc* thaw in tun ing  the g r r m m r r r  

Preceding d$ficourfi@ and un b e r l ~ l n g  asmrntic dlrtinctiona 

con# t r a i n  t h e  rurfrce ryntrx  of  an utterance, Bscaure 

ruprrfic i4l  ryntrctic p r a p c t t i r r  s ignal  thorc  constraints, i t  11 

o f t e n  econoaicrl t o  usa ryntretic trcforr in order t o  alrcontirm 

r wrona pars ing  pa th  or confirm r corrdct an*, a v o i d i n g  @ a l l #  on 

rrtmrnticr P ~ L I c o u ~ ~ @ ~  and r ~ o u o t l c r  bat a x p a n r l v a  1x1-dapth 

avaluatianr, For r # i m ~ 1 e ,  if 8omranr ray8 V u c l  rupplirrn, wa do 

not  want t h ~  prrrrr t o  r n p l o r c ,  I n  depth t h e  application of rul,rr 

t h a t  b u i l d  r p l u r a l  noun-phrlsr  tram * f u r l  $,,, II wkthaut: 

conlldrring an altqrnrtlvr deLlnltLon in which w t u r l ~ 8  a 

a o d i t i * i  0-f r a u n t a b l o  nomin.1 beginning with So t h i r  end,  

ua incLudr a f r c t o t  t h a t  chackr t h e  countablrnarr o t  qturlw by 

rrfrrraclng a countlmarr/unlt (CHU) a t t r i b u t e ,  which Lu syntax  



ortented but rrrrntirlly rra&ntlcr b a r a d ,  

txrmple$  of  soma u r a f u l  ayntrx~orirntrd rttrlbutrr drflnrd 

f o r  t h e  word category W (noun B t e l )  rpPIar in (1 )  b e l o r ,  Evrry H 

ha6 r value tor the CNU rtttfbut. drawn from th@ & a t  (COUNT HAS8 

UNIT), NI With t h e  CNU value UNIT (auch I 8  " t ~ ~ t %  't~fi', 

Mknotw) eoabinc rrs i ly  WLth pIurr l  a u i f l x e r  and number 

c x ~ t t 8 6 ~ o r t ~  c ~ ~ Q ~ ~  @two kknotaUr n f f l ~ ~  fertRlr but not g o  well 

with ast i n i t r  aetsrrfnrcr  these twe knotam), or ~ r n f t i ~ ~  

ruftlrer t a t h r  twenty knot#@ 8Perdal. ( C t ,  "he Ethan Allrner 

( 1  1 WORDS ,0EF 
FUEL cnu C M A I I I ~  
FOOT C M U  8 cunxl], ~ ~ s w r r  8 W Q ~  
LAFIYETTE CMU a ( C O U N T ) )  
SURFACE,DISPLACEMENT CHU r ( C O U N T ) ,  R E L N  8 T I  
TON cna 8 (UNIT) 1 

Like th*  CMU attribute' the  R E t N  a t t r i b u t e  i t  errrntlalLy 

Sirn(lnt IC. It mrtks such words as @surface di8placenentwr 

"rp-@adr- f f l e n ~ t h r ,  and s d r a f t r  r a  r p e c L & l  *reLstlanare noun 

Word8 SyntrctlcrLlY, relrt3onal  Nu do nalb combine r l r d l l Y '  n l t h  

p l u r a l  t u f f i x e r  and nuabcr e x p r a r r l ~ n 8 ,  and when t h r y  d o ,  t h e  

rrantng 1 8  rpcretrllsrd, To @om@ d e g r r ~ . ,  they e r a  l i k e  maw N a ;  

@tht+e s p l r d s V t h r a a  Fetes a t  8 $ @ @ d )  I 8  analogour t o  Vhrre  

IS itoePtrblr~ while R &  f u d l  o f  t w o  tgnrfl 1 8  iL1 farmad, 

The C t t r i b u t r  PLIUPF dirtinguirhrr irrrguiar p l u r a l 8  l i k e  

*t00fq,  Unllkr t h r  CMv aria RELN r t t r l b u t r r ~  i t  i s  p u r e l y  



A t t t i b u t a l  4tfectlng t h e  r b i l d t g  t o  combine with t h e  p l u r a l  

~ ~ t f i ~  br3u @re retatrnced fn the  two cornpa8itian rules o f  ( 2 1 ,  

defining t h e  c r t a g o t y  N O U N ,  The attribute Statamenfr Fropagate 

the rttributer a t  t h e  item, adding a numbrr a t f r i b u t a  ( W I R ) .  Tho 

f l r r t  fac tor  or N-1 re i r rencaa  the C M U  4ttr ibUte  and r t r t ~ l a  t h a t  

i f  the value i r  &A$$ ,  then the acora 1 8  GOOD, This juagmsnt 

lncorporrter our knoulrdpr that the  ether ru ler  N2, cannot 4 p p l y  

t o  mast noon-Stam%, I t  tha token i 8  r mar8 noun-atam, N 1  is t h e  

rlght campotltion rule Za a p p l y ,  

( 2 ,  RULE,PEF N 1  NOUN a Nt 
ATTRXBUTELI 

CIU,RELN,PLLUFF F ~ O H  N, neR a mcsc) l  
FACTOR8 

C H U  IF CMU EQ "(MASS) TH€N GOOD EtSE OK, 
REZN x IF RELN EQ * T  THEN GOOD EG8E OK, 
PLSUCF IF P L S U ~ F  EQ #no THEN GOOD ELSE OK) 

EXAMPfrE8 
SURFACE DflPtACEMENTc FOOT, FUEL [GOOD) 
GUBMARINE (OK)# 

kl.F3hErSEF N2 NOUN * N lP fr j  
ATTRXBUTES 

CMU,RELN~PL$UFC PROM N, NBR 8 "(PL); 
rACTGIR8 

PLSUFF 8 IF' Pb8UFF EO R N O  THEN OUT ELSE OK, 
cnu IF cnu t a  fl(nAa8) Tnrn OUT ~ b 8 t  OK, 
UMIT 1 XF @UNIT T!4 CHU THEN QDOD CLUE OK, 
REtH 8 LF RE&# EP V THEN POOR ELIB OK! 

EXAMPrtEU 
FOOT *$, FUEL -8 ( O P T ) ,  TONS (GOOD) 
8URFACE DISPLACEMENTS (POOR), SUBMARXNES (OK)! 

bike the CMU f rc tarr ,  thr  F t 8 U F F  factarr rnhrnca t h e  #ear@ 

tor applying N1 t o  stems t h a t  do not take a piur .2  rutfix and 

Cohltrain NZ not t o  a p p l y .  A RELN factor  Onhrncrr t h r  score whrn 





s ~ b a & r l n e f l ,  @ t h o l e  f u a l r v n n d  accept What furln 8.r OK, while 

awhich tonsa &end " t h a t  draft a t  f ' i v e  f e a t r  ara POOR,  Factor8 for  

NPl1 e;iainrta fU*lHr "1 draf t  o t  t h a  LafiyetteU~ and l a  

$ubmarlne.r@9 4Cccbpt "4 subrnatinr@# t anw?  * t h e  a u b m r f n e M ,  and 

"he 8Ubb.!WS@d s p m d U ,  and Brcote @the  tonm and *the dt r t t  a t  tiva 

feetm rs  POOR,  

3 RULE,PEF NP4 NP 8 NUMBERP N O M j  
A1[LTRIIbUTEB 

FOCU$ w "LNDEFl HOODINUM FROM NUMBERP, RELH FROM NOM, 
NBR 8 GZNTER8ECT(NBR(NUMB1ERP)INBR[NOM))p 
CMU 8 GZNTER$ECT(CMU (NUMBER?) , C H u [ N O M )  ) ) 

FACTORS 
CMU 8 IF NULL CMU THEN OUT ELSE OK, 
HUN 8 IF FITWD(NUMBERP) IN @ ( H U N D R E D  THOUSAND MILLXON) 

THEN OUT e m  OK, 
N B R  r X I -  NULL NBR THEN OUT' ELSE OK, 
U N I T  8 IF *OMIT IN CMU THEH VERYCbOO ELSE OK, 
R,ELN r IF RGLN EQ T THEN OUT ELSE OK! 

RU&E,DEF NF7 NP a DET NOMt 
ATTRIBUTE8 

rocus 8 WEF, R E ~ N  FROM N O M ,  MOOD FROM D E T ~  
CMU i CfNTERSECT(CMD(DET]rCMU(#OM])p 
NBR s CIRTERbECT(HBR(DET),HBR(lOn)); 

r ACTORS 
CMU 8 ZF NULL CMU THEN OUT EL8E OK, 
U N I T  8 IF VNIT LN  MU THEM PUQR ELsE OK, 
NBR * IF NULL WBR THEN OUT EbSE OK: 

RUL&,DEF NP11 NP 8 ART NOMj 
ATTRIBUTES 

'RELN FRQM NOMp Q O C U l  FROM ARTl MOOD @ 'DEC, 
CHU s GINTER8CCT(CHU[XRT)tCHU(NOM)), 
NBR u G ~ M T E R ~ E C T ( M B R ( A R T I , N B R ~ N O N I I ~  

FACTOR&' 
CMU 8 f F  IUbL CHU THE# OUT ELSE OK, 
NIR 8 IF NULL IBR THEN OUT etsc OK, 
UNIT r IF I U N I T  IN CMU AND FOCUS EQ WDgF 

THEN POOR Et6E GOOD, 
RE&W r f F  RELN EQ T A M D  FOCU8 EQ WINDEF AND 

CHU EQ q(COU#T) THEN OUT E t 8 G  O K 1  

Zn arch  d r t t n l t i o n ,  r U N I T  t r c t o t  tetrranees t h e  CMU 



r t t r l b u t a  o t  t h e  HP, I f  t h e  vrlue L8 N I L ,  t h e  drflnltion 18 not 

appZIcable. Z f  U N I T  i s  I v a l u I ~  than t h e  UIZT factor Yar NP4 

score8 t h e  applicrft-on as VERYGOOD. Them arr two rraronr f o r  

t h i s  judgment. Numb@? axprrrrlons are tYpicrlly found with unit 

rwpresslonr t o  fora me&rure rxpterslons, and unit8 are more 

likely t o  occur w i t h  indetlnitr than wfth dtftnlte focus, r r  the 

ptecedlng example8 Catventy Knots* and so on) have Lndicated. 

Since the  focur for NP7 i 8  d l w r y s  d r f l n t t e t  t h e  UNIT frctor 

8ecrerses the wore f a t  rpp ly lng  It When the UNIT vrlue r p p e ~ r r  

in the  CMU rttrLbute, got  NPIIt t h e  UNIT frctor scorer the 

application GOOD i f  t h e  artlcle 1 s  * r w  and U N I T  rppears i n  t h e  

CMU valuerr but POOR i f  thr  a r t a c ~ e  r s  w ~ h e R r  

NP4 rpplisr esprc ia l ly  Well t o  instancrs i h  which units ara 

prermntt but does not app ly  4 t  a l l  I f  the hard of the  nominal 

canatitusnt $8  a RE&# Stear  In dlsceursd about warhlng mscninea 

and bleyc"les, 'three r p e e d s @ n t i ~ h t  occur in m drdinrry w a y  b u t  

for our curtpnt d i s c o u r r ~ ~  we do not antlclprte Such 

comblnrtlon, Certainly,  we l o  not expect  Wthtee surface 

d l@Pl8C@IR@~t l ' ,  

luch conrtralnfr rrlirvr the nr.6 f o r  detailed rnalyrir. 

For Lnrtancer r r l u a r  that  thr  @CoU#tLc mapper ham tentatively 

~ t f ~ t e b  both  *SUbm~ttnaw 8nd ~UUblmrgad $Peedn I S  a ~ 0 U l f l ~ 1 1 l Y  

pL1u8Lblr altrrnrtlv*r tar tilllng the gap in t h e  p a r t t a l l y  

analyrra Phtr8e wtnr@@ -8 OL t h e  U . 8 ,  Navy\ Thhl8 Is not 

i l p r ~ b r b l r  SLnce arubnrrLnrr" and n r U b n r r g ~ d  i p @ a d # *  terembla 

arch ether in @any ways. They both r t a t t  with Vr*r t h e i r  f lc r t  



ryllrhle8 hrvr central vowelrl their last ayllablrs have high 

front  vowel#) and so for th*  I f  NP4 Is t o  be applird, however, 

t h e  RELN frCtbr will resolve the  d o ~ b ~ t  in favor o l  w8ubmarlnen, 

and theta +i l l  be no nerd t o  t e a t  In depth  how we11 ulubmatged 

8pqabw maps onto tha  r c a u t t l c  data a t  f i t 8  the  aemantlc a04 

dlrcour8a conrtrrintr, 

The UNIT factor o f  NP1& guider t'Ae choice between V" and 

atti@\ where acoust ic  evidrnce tor 4 choice i s  typicrlly lacking* 

s e m m t i c e l l ~ y ,  qrl lrlamblrr wonsw in i t 8  ability to comblne with 

nUgber8 and unltap e r g , #  t a n 5  ma tonm, none hunbr@b\ 

hundredH, I t  the  inrtancs o t  the  NOM I s  mtonMr mfoot"  w k n ~ t w ,  

ar Some other singular rxpresaion w l t h  t h e  value UNIT t o t  i t$  CMU 

 attribute^ then m r V s  judgsd t o  br  more llKely than wthe", On 

the P t h w  hrnbt i t  tho  NOM l a  atuelM or VubmrrinrBst the a r t l c l a  

cannot br  T ~ U  CHU a t t r i b u t e  t o t  "aw i s  (COUNT U N I T ) ,  which 

doe8 not intargrct wtth the value (MASS3 o f  t h e  CMU a t t x l b u t e  tot 

mfualwt the NBR a t t r i b u t e  i s  (SG), which does not intersect w i t h  

t h e  value CPt) tor w r u b m a r i n ~ U M ,  The factor8 r@ferenclng theae 

attrlbutsr rule out rppllcation wh4n t h e  intersection I r  NIL, 

There ate  t y p i c a l  r y n t r c t l c  agreement t a $ t t e  

41 longer phrare8 r built u p #  tha  vartour at tr ibute8  

interact i n  other w r y # ,  For instanc8t tht4 ryntactic pxaptrcier 

o t  r a l r t l ~ n a l  rwprrrrionr depend on which arpect  a t  t h e  relation 

t 8 prllacrrnt Ln an accomPanYLng preposltianal phrase, 

Prrpositional phrrs'er h r v a  the aftributrr o f  t h c l r  NP o b j a c t i .  

Whrn a pr6positlonel phrare modlfirr a noun with the RELN 



attribute, t h l  CMU rttrrbutr t o t  thr rorurtrnt  phrrrr  i g  d r f l n r d  

by trK$ng the  union o f  the  v r l o a r  f o r  t h a  t w o  nomin&l 

constlf~ent~. A s  8 re#u&tr phrrtr8 like urusL~rr Ulmplrerment o f  

the  brfaYettru have t k r  VrZU8 (COUNT) ~ n d  those  i l k @  V u t f r o e  

dirplrc~er\f  OL seven th808and t o n s a  hrvr the  vrluc CCOUW? UWlTl, 

The dttferdnce in vrrurr mark@ t h e  tac t  thr t  the  two  exaapirr do 

not f i t  rltn equrr rare in a11 syntretle 4nvlronacnts. Xt is 

taterwzewi in thr UNIT and R ~ L N  factors in ( 3 1  above, t o  

LnfLUln~e the  choice betwetn t h e  t w o  rr t ic lrr ,  which rrr srldom 

dirtinguishrd e l e r ~ i y  by sound, The rule  i 8  tunad f a  ptrfar 

%aa@ in the r b r e n c e ~  a# t h e  UNIT vatuet  rr  In - the  surrrce 

d l s p l ~ ~ # m a n t  o f  t h e  Latryettcu~ end mra when i t  i r  prrmrntr am i n  

"a 8urfaea df8placemlbnt O-f seven th6U11nd ton#*@ R A  S U I ~ I C I  

dleplacutent o t  thr &~L&y@tte% wrhteh i m p l i a r  t h e  porribility o f  

havgng s o r t  than one ru t taee  diSPlaccaantt i s  r u l e d  out 

carP&rtetsr, 

NPs rlro haye & HOOD a t t t i b U t * r  d e r i ~ @ b  from t h e i r  init lr l  

canst~tuents. I t  3 either declrrrtivq ( D E C )  4s in Vthtt 

rob.rrinr% er WH-int*rr~uetivc (WHI rr in wunich  rubmar &new . 
The WH valur 2 8  PtoPagrfed t o  thr  lrrg8r PhtrSr8 in which NPI are 

con8tituent8, 8entrncea (Sl m d  uttrrrncrr [Uj t & l r  t h e  vrlur 

f 4 t  their  MOOD e t t r l b u t b  ftem an l n i t t ~ l  WP, Our currant 

Voc.butaty doer not include Vetbr like Wknow@ and w t r l l f l ,  which 

Cub embed %H QuaSt ion l  likr @Do YOU knbw whit tha  I u t t i c a  

dlrp%acamrnt L S ? V Q ~  ttha t imr bring, rr rcrusr t h a t  nantnitirl 

abon PnrdMlr rrr q o t  likely t o  have the  vrlur WH t ar  HOOD. Echo 



qutstionrr * , g e r  a y b ~  l a i d  what?B a t e  not r u l e d  ~ U t p  but  have 

The convergence o f  many a t t r i b u t e 6  a t  t h e  hlgher level#  o t  

Some of them are thown in ( 4 1 ,  

ATTRIBUTed 
MQObrFOCU8iCMUlREtN FROM #PI, 
AFFNEC FROM AUXBt 

FACTORS 
NBRAQR1 s IF CMU EQUAL m(UNIT) TWEN 

(IF NBR(AUX0)EQUAL R(~O)THEN OK ELSE OUTlELIE 
IF GINTER8EeT(NBR(NPi)INBR(AUXB))THEN OK ELSE OUT, 

N B R A G R 2  8 IF CMU(NP2) EQUAL I(UNIT) THEN OK ELSE. 
IF' GINTERs~CT(NBR(HP~),NBR(AUXB))TWEN OK ELSE OUTl 

FOCUS 8 IF FOCUS(NP1) EQ UINDEC AND FOCUB(NP2) EP WDEF 
THEN POOR ELSE OK, 

GCAIE1 8 IF GCASL(NP1) EQUAL " (ACC)  THEN OW?' Ct8E OK, 
GCAIE2 8 fr GCAIELNP?]  EQUAL * [ k C C )  THEN OUT ELSE OK, 
MOOD1 8 IF MOOD EQUAL * (UH)  THEN GOOD-ELIE OKt 
HOOD2 r IF MOOD EQUAL *(UH) AND MOOD(NP2) EQUAL .(WH) 

TWEN POOR ELSE OK, 
AFFREG 8 IF MOOD EQUAL a(WN) AND AFPNtG EQ gNEC THEN 

BAD E L S ~  U!$, 
RELN a IF- RE^ EQ WT AND CMU(NP2) EQUAL m[UNIT) 

THEN VERYGOOD .EfrSP: OK, 
PERShCR 8 IF GINTERSECT(PERS(NPt),PERS(AUXB)) 

THEN OK ELSE OUT; 

EXAMPLfES 
THE LAFAYETTE I S  A SUB MAR IN^ (OK) 
THE LAFAYETTE 18 $UBMARINESr WHAT IS THEM (OUT) 
k UFAYETTE IS THE dUBHARINE ( P O Q R )  
THEM ARE SUBMARINZBr rT AM A SHIP (OUT) 
WHAT XS IT' WHAT X &  THE tENCTH (GOOD3 
HOW MANY ARE WHAT (?,ObR) 
WHAT fBNeT THE . IURFAC& DISPLACEMENT (BAD) 
THE 8URFACE DXaPLACGMENT Id  7006 TONS ( Q E R Y G O O D ) ;  

The PERSAGR ( p e r r o n ~ a g r e ~ m t n t ]  factor  t r r t r  Ear rgrsamcnt 

betwean t h e  r o ~ c r l l * d  pronoun8 and the auxiliary conrtltuanr 



The t w o  grrnaiti~al c a r r  t re to r r ,  CCAdEl  and CCAdLZ, rrqulrr  t h r t  

the $ ; ~ t c l m n z & t f ~ & 1  c 8 s a r  of  the t w o  NF8 r r a  not accu8-rt lve ,  Thcrt 

tridltianal ryntrctle agreement t e s t s  b l a c k  a p p l i e a t i a n  o f  the 

roapealtten rule t o  p u t a t i v e  a x p r e r s t o n r  like Y t  r r r "  a n d  @they 

S 'Them I @ "  $S d ~ ~ b l y  b l ~ ~ k t d c  

Some o f ,  t h ~  r r ~ r l n i n g  fac tor  (tatcmrnta in 4 )  r t r  l r s r  

trrdittonrlr On8 of  t h ~ r e  Is t h e  AFFNEG f r c t o r ,  which raferenear 

b a t h  t h e  MOOD &nd AFFRtG rttr lbutas  @nd reducer t h e  r e s r c  Q r r a t l y  

L f  the Anrtrnca i r  purgortrdly r negative WH qurrtion I f k r  "what 

I t n e t  t h e  surfrec dl.tplac(rnent?a Canulna rcqutltr t o r  n a g a t l v r  

infsrsrtlon accur in highly tircumseribrd rltuatianr, Tha 

rh@taricrl questtan I8  not r qQnUfno raquert f b t  I n f o r ~ b t f b n  

[ a ,Qe t  wWh@ wauldn't l tkr  t o  b@ r ich  c n d  fanourtW), "Who l t n C t  

herela is m h S ~ n a b l @  only i t  t h r r a  i s  rn a8tabltrhcd and l i m i t e d  

List of paopla who aTe r x p e e t e d  t a  b c  $ r e r a n t ,  ar i n  a elaroroon, 

@What isn't y e ~ t  nrsel-rn =Where d o n ' t  you live?-are patently 

Ub8U?dl 

The constraint on negative WH quartianr 1 8  arrrntially dur 

to Prcgritkc t o t c e r  aa we11 rr  armbntlc onrr ,  8lrniLlr forera  arc  

a t  work in obrervrd  tendencies f o r  the f i r s t  NP in t h e  

corvorLtlan d e t i n r d  by 53 t o  b r  indefinite in Faeur enly when t h e  

rreond one is a l s o .  Qtdbted o v r r r i m p l y ,  i n  e o h r r r n t  dlrcour#r, 

the t h i n g 8  r l t c r d y  trrkrd r b w t - t h e  %olw i n f o r a r t l o n - t r n d s  t o  

C ~ B I  t ir8tr What !. s pr@dicrt@d a b o u t  i f - tha  wnaw'5 

Intorrrtlon--tend# t o  fallow, O l d  infarmation i r  Infarmrttan 

t h r t  ha& rlrrrdy been t r l k r d  abwt and eatablirhrd in t h e  



d i r c o u r s ~ ~  1 4  t h a t  b t  11 lfkrlY t o  b e  a n c a b a d  in d e g L n i t @  nsun 

phrases ,  Thcra i r e  l i k e l y  t o  b r  In rubject porltlonr s o  that  t h e  

oentrnca t h e y  intraduce Is conairtenf! W i t h  preceding H n t e n c e ~ ,  

N a w  Sntermrtibn tandr t o  b in t roduced  in Indefinite naQn 

 phrase^, Tha next mantian o f  t h e  Vmnc thingA will than ba 014 

infarmrt$,onr 4 L l p l b l r  t o t  definite Paau8, C a n r a q u r n t l ~ ~  u A  

Lafayetta is t h a t  bubmarlnsw racmt p e e u 1 l a t r  r a l a t l v e  t o  @That 

rubm8rlnc i r  r t a t a y ~ t t u ~ ,  H A  brtryettc i s  i t n  i a  6t111 mote 

pcbeul t a r ,  Thrrs d l t ~ ~ ~ ~ ~ l r m b a # @ d  ptpOk,abiLi#t ic  tsndencl8r lrr@ 

exprerre$  i n  t h e  POCU8 f ac tor  a t  8 3 ,  

The CMU a t t ~ l b ~ t e ~  a l  P r ~ V i o ~ s l y  nBt@d, i 8  not puw4'y 

ryntarctic, Qn t h e  a t h e r  hwv!lr rnlrrttcrrlrr Ilks number agreement have 

r lway8  bean c ~ n t r r l  t o  ayntrx, It it grxticol%rly intap@$tlngl 

th@r@f0rer t h a t  t h e  numbar rgxaemant c o n r t t a l n t r  f a r  53 cannot be  

p r o p e r l y  r t r t a d  wlthout rppaallng t o  CMU, To a t a t @  number 

r g r e s ~ t n t  contfraintrt NS denot ing  unit% muat ba warked 

raparstely, dsntencer like *Theas ara a tubmatinem, nTThr8s Ir  r 

tarpcdo  tubam, wTht86 Lt nf$!Bll@ Irunchrrs*, end w T h i r  are a u b r R  

are clC4rly unqrammrticrl, and t h e  ungaammatLcallty is ururlly 

a t t r i b u t e d  t o  t h a  f a c t  t h r t  one o f  t h e  can$t&tqtntr differ8 tn 

grammatical number from t h a  o t h e r  t w o ,  H a w ~ v d r ,  "The rurtace  

dl%pl&cement 1 8  rsvrn  thousand tonsn l a  wnaAlY g r r m m a t i c ~ 1  @van 

though t w o  o t  t h e  sanrt$tuantr are ringular and t h e  t h i r d  i r  

p l u t a A .  8ueh UIC of  rrmantic rttributrr in ryhtact lc  Lsctorr, 

p a i n t 8  t o  tihe conclu6ion t h e t  t h e  in tcrgrrt lan  o t  Ilnfarmatlon faam 

d l f f d r ~ n t  rourea8 O F  knawladge i s  well m o t l v r t a d  an  b a t h  



l$ngUtttlC and h a u r L a t l e  g r o u n d s ,  

BIcruse o t  the h i g h  frequtncy e t  HH q u t r t i o n r  in t h e  

protocols from which the V ~ C l b ~ l a ~ y  and p h r a l c  t y p e &  w a r e  

s e l t C t @ d r  t h e  PG 11 nor tuncd t o  r x p c c t  them. A sentence d c f l n r d  

bY 5 3  r@etlvt& i higher ScorQ t r o a  t h e  MOODi factor i t  i t s  M O O D  

t s  UH, This tuning can e a r i l y  b e  changed without altering the 

ryntrx or senantics a t  the language, I f  t h e  user  b a t h  @ ~ t r & e t l  

d a t a  tram t h e  d a t a  b a r e  tnel enters d a t a  i n t o  it, w f t h  n6 

p r o d f e f r b l e  p l t t + r n  o f  altetnctlont Facfbrl  lik) M O O D 1  can r i a p l y  

b e  removtd.  A mete intrrerting alternative ;a to r a 8 e t  t h e m  

dynrsicully I n  r diseaurrc context whara t h a  computer r a a a t l m s l  

askr quertlanr far  tbr u r ~ r  t o  rnawrr, A t t e r  e a c h  U l a r  Qulrtlant 

the grraarr c o u l d  be t u m b  t o  r x p c e t  r d r e l r r r t l v e  utterrne* 

who#@ gyntcx an6 ramrnticr wrrr rpproprirte and r@lavant, 

D e U t ~ c h r  B, G ,  Eatcbltlhing C0ntcxt in Task-Orientrd 
Dirkage a P c ~ t e n t t d  a t  t h e  Thirtecnlh Annurk Beating o f  thr 
Association tor Canputrtisnai Lfnpuitttci, B o r t o n ~  Ma#laehureFtrr 
30 Octebrr * 1 Nsvembar 1 9 7 5 .  

~ ~ n d l i ~ ,  G r r y  G I  Jearrnt t c  Procoa8Lng for S p e e c h  
Under8trnding. P r c l a n t a d  r t  th8 Thtrtaenth Annual  Naatlng s f  t h r  
Asso(S.t$on t o t  Coaputrttonrl L t n q u l t t t c 8 ~  Bogton, ~arrachurettat 
36 Oetaber - i November 1 9 7 5 ,  

P ~ x t o n ,  Wiltlan M e #  and Rsbln86nt Ann E, & Y # ~ @ R  Inteutatlan 
and Contra& in c $peach U n d s r r t a n d i n ~  d y q t r a ,  Prelentrd r t  ths 
? h i t t r e n t h t  Annumi M ~ ~ t g n q  o t  t h r  ~ 8 8 0 c l ~ t i ~ n  f o r  C~m~ut&tLan.l 
tln9uirtfe!#, Bastan, HcrrachUs~rttr~ 30  Qctober 1 N o v a m b s r  1 9 7 9 ,  

Wrlksrt D a h ~ l d  E e r  e t  r l .  8perch Understrnding R a l r r r ~ h ~  
Ahnus1 R * p ~ t t r  P r o j a c t  3 8 0 4 ,  A r t L t i e P ~ l  tntelliqrnce Canter, 
&tanford  Raarrrch Xnstitutr, Hrnla P v k ,  C a l l f o r n b ,  June 1 9 1 5 .  


