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Towar d Memory-Base d Syntacti c Processin g 

Walter Daclcnians {walter@KUB.nl) 
Jaku b Zavrc l  (zavrel@kub.nl ) 

Jor n Veenstr a (veenstra@kub.nl ) 
Computationa l  Linguistics ,  Tilbur g Universit y 

P O Bo x 9015 3 
500 0 L E Tilbur g 
Th e Netherland s 

I n Memory-Base d reasonin g an d learnin g (Stanfil l  & 
Waltz ,  1986 )  i t  i s  claime d tha t  reasonin g i s th e resul t  o f  direc t 
use o f  store d experience s rathe r  tha n o f  th e applicatio n o f 
abstraction s (e.g .  rules )  extracte d fro m thos e experiences . 

I n Memory-Base d languag e processing ,  i f  a  ne w utteranc e 
i s analysed ,  th e mos t  simila r  case s ar e retrieve d fro m m e m-
ory ,  an d use d fo r  extrapolation .  I n thi s performance-oriente d 
paradig m learnin g i s a  straightforwar d proces s o f  storag e 
of  case s an d adaptatio n o f  similarit y metric s t o a  linguisti c 
domain .  Processin g directl y exploit s th e implici t  linguisti c 
knowledg e i n th e store d cases . 

I n ou r  implementatio n o f  Memory-Base d reasoning ,  th e 
case s ar e represente d a s feature-valu e vector s o f  fixed  dimen -
sionality ,  labele d wit h a  clas s chose n fro m a  fixe d set .  M a n y 
linguisti c phenomen a show :  i )  a  larg e numbe r  o f  case s neede d 
t o cove r  language' s (ir)regularity ,  ii )  symboli c featur e values , 
and iii )  divers e feature s o f  varyin g importance .  I n previou s 
research ,  w e hav e presente d a  numbe r  o f  method s t o dea l  wit h 
thes e issues ,  i.e .  efficien t  memory-indexing ,  usin g distribu -
tiona l  similarit y metric s fo r  linguisti c  symbols ,  an d weightin g 
feature s b y thei r  Informatio n Gai n (Daelemans ,  1995) . 

So far ,  thes e method s hav e mostl y bee n use d fo r  phoneti c 
and morphologica l  tasks .  I n orde r  t o appl y Memory-Base d 
modelin g t o full-scal e syntacti c processing ,  parsin g mus t  b e 
decompose d int o a n ensembl e o f  classificatio n tasks .  W e 
argu e tha t  parsin g ca n b e rephrase d i n term s o f  segmen -
tatio n (i.e .  whic h boundar y clas s t o inser t  wher e i n a  sen -
tence) ,  disambiguatio n (i.e .  h o w t o labe l  a  wor d o r  con -
stituen t  i n context) ,  an d attachmen t  resolutio n (i.e .  wher e 
t o attac h a  constituent) .  W e hav e constructe d Memory-Base d 
model s fo r  tw o representativ e aspect s o f  syntacti c process -
ing :  morpho-syntacti c disambiguation ,  an d disambiguatio n 
of  Prepositiona l  Phras e (PP )  attachment . 

Morpho-syntactic disambiguation. The task is to assign a 
morpho-syntacti c categor y (part-of-speech )  t o word s i n sen -
tenc e context .  Pen n Treeban k Wal l  Stree t  Journa l  (WSJ ) 
materia l  i s  use d fo r  trainin g an d testing .  A s feature s w e us e 
th e disambiguate d categorie s o f  tw o word s t o th e left ,  an d 
th e ambiguou s categorie s o f  th e word s itsel f  an d it s direc t 
righ t  neighbor .  Fo r  out-of-vocabular y words ,  th e first  lette r 
of  th e wor d an d th e las t  thre e letter s o f  th e wor d wer e use d 
fo r  a  lexica l  representation .  Th e case s wer e labele d wit h thei r 
annotate d Pen n Treeban k category .  Th e use d metri c weight s 
feature s b y thei r  Informatio n Gain .  Th e mode l  wa s traine d 
on 2  millio n words ,  an d teste d o n a  held-ou t  se t  o f  200,00 0 
words .  Th e accurac y o n thi s tes t  se t  wa s 96 .7 % fo r  know n 

words ,  90.6 % fo r  ou t  o f  vocabular y words ,  totalin g t o a  com -
petitiv e 96.4% . 

Disambiguating structural attachment. For this task, sen-
tence s wit h ambiguou s PP-attachments ,  extracte d fro m th e 
W SJ corpus ,  ar e use d a s trainin g an d tes t  material .  Al l 
th e sentence s consiste d o f  a  V  N P P  N P sequence ,  an d th e 
feature s use d ar e it s hea d words ,  i.e .  V  N l  P  N 2 .  Th e 
pattern s ar e labele d wit h th e correc t  attachmen t  decision , 
i.e .  whethe r  th e P P attache s t o V  o r  t o N l .  Trainin g wa s 
don e o n 2080 1 case s an d testin g o n 309 7 separat e case s (th e 
same train-tes t  partitio n a s i n Collin s &  Brook s (1995)) .  A 
Memory-Base d mode l  allow s u s t o stud y th e effec t  o n tas k 
performanc e o f  varyin g representation s (words ,  syntacti c cat -
egories ,  an d continuou s distributiona l  representation s calle d 
LexSpac e (Zavre l  &  Veenstra ,  1995) )  an d similarit y metric s 
(weighte d an d unweighted) .  Th e result s (83.7 % correc t  fo r 
an unweighte d wor d matchin g metric ,  84 .1 % weighte d wor d 
matching ,  84 .4 % weighte d LexSpac e representations )  sho w 
tha t  th e Memory-Base d mode l  generalize s t o ne w tes t  mate -
ria l  wit h a n accurac y tha t  i s  equa l  t o o r  eve n bette r  tha n th e 
bes t  metho d know n fo r  thi s tas k i n th e literatur e (Collin s & 
Brooks ,  1995 :  84.1% ;  cf .  H u m a n judge s 88.2% ,  syntacti c 
categor y matchin g 59.0%) . 

Conclusions from this work are that: i) Memory-Based 
model s o f  aspect s o f  syntacti c processin g ar e efficien t  an d 
accurat e i n performanc e withou t  usin g explici t  rules ;  ii ) 
Domain-independen t  feature-weightin g metric s adap t  th e no -
tio n o f  similarit y t o th e tas k a t  hand ;  iii )  Th e flexibility  o f  th e 
Memory-Base d approac h support s th e us e o f  divers e lexica l 
representations ;  an d iv )  LexSpac e representation s outperfor m 
simpl e word-matching ,  suggestin g tha t  takin g word-similarit y 
int o accoun t  ca n b e beneficial . 
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