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Sentenc e Interpretatio n i n Bulgarian :  T h e Contributio n o f  A n i m a c y 

Elcnu Andonova (elcna(ajcogs.nbu.acad.bK) 
Departmen t  o f  Cogititiv e Science ,  Ne w Bulgana n University , 

21 ,  Montevide o St. ,  Sofia .  16.15 .  Bulgari a 

Abstrac t 

There is growing interest m exploring tlie interaction of 
semantic s witl i  otlie r  infonnatio n source s i n sentenc e 
processing .  Tlii s  stud y explore s tli e rol e o f  nou n animac y 
ui  thes e processe s i n combinatio n wit h syntacti c (wor d 
order )  an d morphologica l  (mmibe r  marking )  factor s b y 
means o f  a n on-lin e agenc y assignmen t  tas k i n Bulgarian . 
Unlik e smiila r  studies ,  Ui e preparatio n o f  tli e stimul i 
follow s a  rigorous  serie s o f  pro-test s whic h revea l  th e 
gradabl e natur e o f  animac y an d attemp t  t o accomi t  fo r  th e 
mteractio n o f  ver b semantic s (agenc y reversibility )  wit h 
nomi  semantic s (anmiac \  contrast) .  Result s confir m 
expectation s o f  tli e hig h significanc e o f  agreemen t  i n 
Bulgaria n an d presen t  a  challeng e t o th e binar y vie w o f 
animacy .  Som e o f  tir e prediction s o n cu e interactio n withi n 
tli e Competitio n Mode l  ar e pu t  t o tli e tes t  an d generall y 
confirmed . 

Introduction 

In recent years there has been growing interest in the 
interactio n o f  s\nta x an d semantics .  I t  ha s becom e clea r  tha t 
sentenc e processin g i s sensitiv e t o vanou s lexica l  influence s 
i n additio n t o syntax-relate d phenomena .  Thi s lin e o f 
researc h require s a  bette r  understandin g o f  th e semanti c 
aspect s involve d i n mterpretin g sentence s an d man y studie s 
nowaday s includ e suc h semanti c \'ariable s a s nou n ammacy , 
nou n concreteness .  et c (Den .  &  Inoue ,  1997 ;  McDonald , 

Bock .  &  KeUy .  1993) . 
Studie s ha\ e show n th e involvemen t  o f  a m m a c y i n 

sentenc e processm g i n English .  French .  Italian ,  Chinese , 
et c I t  ha s bee n demonstrate d tha t  th e us e o f  a m m a c y cue s i n 
sentenc e interpretatio n depend s o n th e languag e bein g 
acquire d (Kail ,  1989) . 

Thi s i s  particularl y importan t  fo r  th e examinatio n o f  th e 
validit y o f  majo r  tenet s o f  interactionis t  model s o f  languag e 
performanc e I f  indeed ,  a s ha s bee n proposed ,  sentenc e 
processm g dra w s  informatio n fro m a  variet y o f  typologicall y 
diflferen l  sources ,  o r  cues ,  the n w e shoul d b e abl e t o 
demonstrat e th e interactio n o f  semanUc ,  morphological ,  an d 
syntacti c cue s whic h i s th e goa l  o f  th e presen t  study . 

I t  appear s tha t  ou r  concepma l  syste m frequentl y use s 
subtl e disrinction s o f  categone s suc h a s tha t  betwee n th e 
livin g an d non-living ,  th e activ e an d th e passive ,  th e 
movin g an d th e stationary ,  th e ammat e an d th e inammate . 
Suc h distinction s m a y find  explici t  manifestatio n i n th e 
syste m o f  a  language .  The y m a y also ,  however ,  b e par t  o f  a n 
implicit ,  underlyin g concepma l  syste m whic h exert s it s 
influenc e i n indirec t  ways .  Whor f  (1956 )  introduce d a 
distinctio n betwee n over t  an d cover t  classes ,  o r  categories , 

i n languages .  Animac y appear s t o b e on e suc h cover t 
categor y acros s a  rang e o f  languages . 

Th e exten t  t o whic h animac y finds  explici t  expressio n 
acros s language s vane s I n Slavi c languages ,  ammac y i s 
ofte n combine d wit h gende r  t o for m a  singl e categor y 

Unlik e Russia n wit h it s explici t  markin g fo r  ammac y i n th e 
accusativ e case ,  Bulgarian ,  havin g los t  it s  cas e system , 
relie s o n othe r  cue s instea d Generall y speaking ,  i n m o d e m 

Bulganan ,  a s i n Englis h an d French ,  th e ammate/inammat e 
disUncfio n i s no t  morphologicall y maike d o n noun s bu t  i s 
rathe r  a  lexical-semanti c propert y o f  th e nou n itsel f 

Thi s stud y aim s a t  identifyin g thos e processin g strategie s 
whic h ar e use d mos t  typicall y b y Bulgaria n listeners .  I n 
addition ,  th e validit y o f  som e o f  th e prediction s withi n th e 
framewor k o f  th e Competitio n Mode l  (Bates ,  Wulfeck , 
Hernandez .  &  Andonova ,  1996 )  i s  examine d m relatio n t o 
cu e convergence ,  cu e competitio n an d cu e coaUtions . 
Methodologica l  issue s ar e tackle d a s well ,  suc h a s desigmn g 
appropriat e stimul i  wit h animac y contrast . 

Experimental Method 

Stimuli Selection and Pre-tests 

Th e expenmen t  wa s intende d t o examin e th e interactio n o f  a 
semanti c facto r  (nou n animacy )  wit h synta x (wor d order )  an d 
morphologica l  markin g agreemen t  durin g sentenc e 
interpretation .  Ou r  approac h overcome s som e o f  th e 
inadequacie s o f  previou s studie s o f  animac y i n whic h nou n 
and ver b stimul i  ar e selecte d o n th e basi s o f  researchers " 
judgment s wit h th e underlyin g assumptio n tha t  animac y i s 
a binar y category .  N o u n animac y i s  treate d her e a s a 
gradabl e categor y fo r  whic h ratin g score s ar e obtaine d fro m 
subjects .  Anothe r  methodologica l  differenc e i n th e 
preparatio n o f  th e stimul i  an d th e desig n consist s m th e 
attemp t  t o contro l  fo r  th e variatio n i n th e interacfio n o f  th e 
semantic s o f  th e ver b wit h th e semantic s o f  th e tw o noun s 

Thre e animac y subset s o f  noun s wer e obtaine d afte r  a 
serie s o f  selectio n procedure s an d pre-tests .  First ,  a  maste r 
lis t  o f  11 0 noun s wa s generate d fro m whic h noun s tha t  ar e 
difficul t  i n term s o f  rion-imageabilit y an d non-concretenes s 
wer e excluded ,  e.g. .  abstrac t  nouns ,  kinshi p terms ,  prope r 
nouns ,  etc .  Th e remainin g 8 0 noun s wer e presente d t o 1 0 
subject s i n a  classification-by-animac y task .  Thi s allowe d 
th e selectio n o f  noun s whic h typicalh '  co-occu r  i n a  group . 
Subject s i n th e pre-tes t  wer e voluntee r  universit y student s 

Th e resultin g 6 0 noun s wer e presente d t o anothe r  grou p o f 
subject s wit h instruction s t o assig n a  ratin g scor e fix)m  1  t o 
7 (highest )  t o eac h nou n accordin g t o frequency  o f  occurrenc e 
i n Bulganan .  Similarly ,  subject s wer e aske d t o giv e a  ratin g 
of  th e sam e 6 0 noun s o n a  scal e fro m 1  t o 7  i n term s o f  thei r 
degre e o f  animac y (7-mos t  animate )  Th e forme r  wa s 
necessarj '  becaus e o f  th e absenc e o f  reliabl e frequenc y count s 
fo r  Bulgaria n Th e secon d ratin g pre-tes t  wa s earne d ou t 
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separatel y an d \ielde d measure s fo r  th e subjectivel j 
perceive d degre e o f  aiumac y o f  th e 6 0 noun s 2 0 subject s (al l 
psycholog y student s o f  th e sam e ag e group )  participate d i n 
th e tw o pre-test s a s par t  o f  thei r  cours e requirements 

Nouns wer e the n ranke d accordin g t o thei r  fiicquenc y an d 
thei r  ammacN ratin g score s Thre e subset s o f  6  noun s eac h 
wer e forme d accordin g t o thei r  degre e o f  ammacy—Hig h 
(H) .  Mediu m (M) .  an d L o w (L )  wit h simila r  mea n frequenc y 
score s ( i  e  .  4  94 .  4  98 .  an d 4  9 4 fo r  Subset s H .  M .  an d L . 
respectively )  an d wit h significantl y differen t  mea n arumac y 
score s ( 6 36 .  3.83 .  an d 1.6 7 fo r  Subset s H .  M .  an d L . 
respectively ) 

As pointe d ou t  earlie r  i n thi s paper ,  anothe r  assumptio n o f 
researcher s whic h goe s withou t  preliminar y testin g i n 
simila r  expenmenta l  wor k concern s th e transitiv e verb s 
whic h ar e use d i n th e sentenc e stimuli .  Th e semantic s o f 
thes e verb s ma y frequentl y b e a  confoundin g facto r  no t 
examine d separate h fo r  it s contributio n t o sentenc e 
comprehensio n 

For  th e purpose s o f  thi s study ,  i t  wa s necessar y t o 
eliminat e th e influenc e o f  thi s potentiall y  confoundin g factor . 
A pane l  o f  5  nativ e speaker s o f  Bulgana n (universit y 
student s o f  psychology )  participate d i n generatin g aix l 
selectin g semanticall y reversibl e verb s m term s o f  agenc y 
potential .  I n othe r  words ,  transitiv e verb s wer e elicite d 
w hic h allo w reversibilit y  o f  th e agent' s rol e applie d acros s 
aiumac y subsets ,  i  e. .  bot h 'Th e ca r  hi t  th e man '  (LH )  an d 
'Th e ma n hi t  th e car '  (HL )  ar e equall y plausible .  A s a  resuU . 
si. x verb s wer e selecte d fo r  us e i n al l  sentences :  hutn a 
("pushed") ,  udar i  ("hit") ,  zakr i  ("covered/hid") ,  iztsap a 
("soiled/stained") .  zastign a ("caugh t  u p with" )  an d 
nadzhivi a ("outlived") . 

Finally .  3 0 maste r  sentence s wer e create d incorporatin g 
tw o noun s fro m th e ammacy subset s an d on e o f  th e 6 
selecte d verb s balancin g sentence s acros s conditions . 
Similarly ,  a  balanc e o f  th e numbe r  o f  occurrence s o f  eac h 
noun an d o f  eac h ver b i n th e tota l  se t  o f  sentence s a s wel l  a s 
i n eac h o f  th e ammac \  contras t  condition s w  a s insured . 

Design 

The expenmen t  wa s intende d t o stud y th e impac t  o f  a 
semanti c cue .  nou n animacy .  o n sentenc e comprehensio n 
and It s interactio n wit h syntax ,  namel y ver b position ,  whic h 
ultimatel y yield s wor d order ,  an d agreemen t  o n 
morphologica l  markin g betwee n th e ver b an d th e noun s I n 
th e expenmenta l  task ,  subject s wer e aske d t o identif y th e 
agent/doe r  i n simpl e sentence s consistin g o f  a  ver b an d tw o 
noun s I n effec t  thi s typ e o f  tas k amount s t o agenc y 
assignmen t 

The desig n o f  th e ex-penmen t  include s thre e independen t 
\'ariable s an d tw o dependen t  measure s Th e independen t 
\  anable s ar e positio n o f  th e verb ,  agreemen t  i n numbe r  an d 
contras t  i n ammacy Fo r  th e strucmra l  facto r  positio n o f  th e 
verb ,  ther e ar e thre e le\'els— v̂er b i n firs t  position ,  ver b i n 
secon d positio n an d vei b i n thir d positio n (VNN .  N V N . 
N N V ). 

The secon d independen t  vanabl e i s a  combinatio n o f  tw o 
group s o f  morphologica l  marker s fo r  numbe r  (o n noun s an d 
on verbs )  whic h i n Bulgaria n ar e obligator s I n th e sentenc e 
stimul i  fo r  thi s experiment ,  th e \'er b agree s i n numbe r  wit h 

eithe r  onl y on e o f  th e noun s o r  wit h bot h noun s 
Agrammatica l  string s (wher e th e vei b agree s wit h neithe r  o f 
th e tw o nouns )  wer e excluded .  Thus ,  th e desig n 
distinguishe s amon g A g N l .  i e .  th e ver b agree s wit h th e 
firs t  occumn g noun ;  A g N 2 .  i  e  .  th e ver b agree s wit h th e 
secon d occurrin g noun ,  an d AgN12 ,  i e .  th e ver b agree s 
wit h bot h noun s i n th e sentence . 

The thir d independen t  facto r  i s contras t  i n ammacy 
betwee n th e tw o noun s i n th e transitiv e sentenc e (AC) . 
A m m a cy contras t  i s  interprete d a s th e relativ e distanc e 
betwee n th e tw o noun s i n term s o f  animac y ratin g an d th e 
directio n o f  th e misbalanc e betwee n th e tw o noun s W h e n 
bot h noun s i n th e sentenc e belon g t o th e sam e subset ,  fc r 
example ,  bot h ar e fro m subse t  H ,  the n th e contras t  i n 
animac y rating s i s negligibl e (AC=0) .  W h e n th e tw o noun s 
ar e derive d fro m adjacen t  subsets ,  e.g. .  H  an d M .  o r  M an d 
L.  the n animac y contras t  i s  on e degre e (AC=I) .  W h e n th e 
tw o noun s belon g t o th e tw o mos t  distan t  subsets ,  i.e. .  H 
and L .  the n nou n ammacy contras t  i s  tw o degree s (AC=2) . 
I n addition ,  a  distinctio n i s mad e betwee n case s whe n th e 
firs t  nou n (Nl )  i s  highe r  i n ammac y tha n th e secon d nou n 
(N2 )  an d vic e vers a (N l  an d N 2 ar e th e first  an d secon d 
occurrin g noun s i n th e maste r  sentence ) 

I n summar)' .  th e thir d facto r  o f  ammac y contras t  (AC ) 
differentiate s amon g th e followin g five  levels : 
AC= -2 :  AN l  «  AN2 . 
AC=-I :  A N K AN2 ; 
AC= 0 :  AN l  =  AN2 ; 
AC=+1:  AN l  >  AN2 , 
AC=+2:  AN l  »  AN2 . 

I n total ,  th e abov e 5  condition s wit h 6  sentence s eac h 
(animac y contrast )  wer e combine d wit h th e 3  level s fo r 
agreemen t  (AgNl ,  A g N 2 ,  AgNI2 )  an d th e 3  level s fo r  ver b 
positio n (VNN .  N V N ,  N N V ) .  a s a  resu h o f  whic h 27 0 
sententia l  stimul i  wer e obtained . 

Ther e wer e tw o dependen t  variable s use d i n thi s study — 
percen t  choic e o f  first  nou n a s th e agen t  i n th e sentenc e 
(ChNl )  an d reactio n tim e (RT )  Th e first  variabl e show s th e 
meamng o f  th e sentence s a s understood ,  o r  constructed ,  o n 
th e basi s o f  th e availabl e cue s Th e secon d variabl e reveal s 
some o f  th e cognitiv e mechanism s o f  sentenc e processing . 

Subjects 

Subject s wer e 2 4 umversit y student s (1 7 femal e an d 7 
male )  Thei r  averag e ag e wa s 23. 1 Al l  subject s wer e right-
hande d nativ e speaker s o f  Bulganan. 

Procedure 

Subject s wer e teste d individuall y i n a n experimenta l  station . 
They listene d t o sentence s an d sa w drawing s o f  referent s o f 
th e tw o noun s i n eac h sentenc e Subject s wer e aske d t o 
choos e on e o f  th e tw o noun s a s th e doe r  o f  th e actio n a s 
quickl y a s possibl e b y pushin g on e o f  tw o correspondin g 
button s Befor e th e mai n sectio n o f  th e expenment .  subject s 
wer e familiarize d wit h th e drawing s an d th e lexica l  item s fo r 
thei r  referent s an d als o complete d a  practic e test .  Th e orde r 
of  presentatio n o f  th e picture s wa s counterbalance d an d a 
uniqu e rando m orde r  wa s use d fo r  th e presentatio n o f  th e 
sentenc e stimul i  i n th e experimen t  fo r  eac h subject . 
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Reactio n time s an d choic e dat a wer e collecte d b y a 
Caniegie-Mello n button-box ,  a n au.xiliar y t o th e Macintos h 
workstatio n workin g wit h th e Ps\Scop e softwar e packag e 
Reactio n time s wer e measure d fro m th e onse t  o f  th e auditor y 

presentatio n o f  th e sentences .  A s sentence s \arie d 
considerabl y i n length ,  th e duratio n o f  eac h indi \  idua l 
sentenc e wa s measure d an d subtracte d fro m th e value s fo r  th e 
reactio n time s correspondin g t o i t  I n th e subsequen t 
statistica l  ana h sis .  onl > th e transfonne d reactio n tim e dat a 

wer e use d 

Results and Discussion 

The results of the main experiment are reported here in 
paralle l  fo r  th e tw o dependen t  Nariables .  Fo r  th e purpos e o f 
identifyin g th e \alue s fo r  th e dependen t  \ariabl e "percen t 
choic e o f  first  nou n a s th e agent. "  th e tota l  numbe r  o f  2 4 
subject s w  a s divide d randoml y int o 3  subgroup s o f  8  eac h 
Th e percentag e o f  choice s i s calculate d fo r  th e subgroup ,  i t 
has thre e replication s Fo r  bot h dependen t  variables .  C h N I 
and R T .  3 x 3 x 5 (Wor d Orde r  x  Agreemen t  x  Aiumac > 
ConUast )  A N O V A test s wer e perfonned . 

Word Order (Verb Position) 

Th e choic e result s (Cli N I )  fo r  wor d orde r  revea l  a  genera l 
tendenc y t o interpre t  th e firs t  nou n a s th e agen t  i n Bulgaria n 
sentence s (Fu-o i  =  9 3 . p <  .01) . 

Plo t  o r  MNnt  (unwiigtiMd ) 
W.ORDER Mi n Elkc l 

F(2.64]4)-71.IO.p<C.0O O 

.*«< « 
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' ^ 

Figur e 1 :  W o r d Orde r  Ma i n Effec t  fo r  Percen t  Choic e o f 
Firs t  N o u n a s th e Agen t 

In all three conditions. VNN. NVN. and NNV. the fu^ 
nou n i s chose n mor e frequentl y tha n th e secon d noun . 
althoug h thi s bia s i s stronges t  i n th e N V N condition ,  th e 
canomcal .  o r  basic ,  wor d orde r  i n Bulgaria n sentence s (Fig . 
1) .  Th e reactio n tim e A N O V A tes t  als o reveale d a 
significan t  m a m effec t  fo r  wor d orde r  (Fi g 2) .  Thes e result s 
ar e i n suppor t  o f  finding s fro m a n earlie r  stud y wher e i t  wa s 
estabhshe d tha t  i n th e N N V conditio n reactio n time s ar e 
considerabl y longer .  A s agreemen t  i s th e mos t  reliabl e an d 
competitiv e cu e i n Bulgarian ,  th e subjects '  strateg y appear s 
t o b e t o wai t  til l  the y hea r  th e verb-for m wliic h i n N N V 

string s i s a t  th e en d an d thu s slow s d o w n agenc y 
assignment. 
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Figur e 2 :  Wor d Orde r  M a m Effec t  fo r  Reactio n Tim e 

Agreement 

Agreemen t  betwee n th e ver b an d th e subjec t  ha s bee n show n 
t o b e th e mos t  reliabl e cu e i n on-lin e comprehensio n i n 
Bulgaria n o f  thos e studie d previousl y (Andonova . 
Gerganov .  Petrov .  &  Misheva.1995 )  I t  i s  th e cu e tha t 
"wins "  i n case s o f  cu e conflic t  betwee n agreemen t  an d wor d 
orde r  Th e result s fro m thi s experimen t  indicat e tha t  i t  i s 

als o "victorious "  i n conflict s wit h th e semanti c cu e ( f 
animac y contras t  Ther e i s a  powerfu l  mai n effec t  fo r  C h N I 
dat a fo r  a g r e e m e n t  (F( 2 oo i  =  1 9 6 4 6 .  p  <  .01 ) . 

Plot  ofMMn s (unwv̂ tM l 
AGR Max EllK I 

Fa90(»196 4 65,p<000 0 

VcnabI * 
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t  - ^ 
\  J ^ A 
.  X 

y T 
^^5* ^  —1 

^  1 

Figur e 3 ;  Agreemen t  Mai n Effec t  fo r  Percen t  Choic e o f  Firs t 
N o un a s th e Agen t 

Fig. 3 illustrates the strong preference for assigning 

agenc y t o th e nou n whic h i s i n agreemen t  wit h th e verb . 
irrespectiv e o f  wor d orde r  vanation s Thi s figur e als o rexeal s 
a preferenc e fo r  choic e o f  first  nou n ove r  secon d nou n eve n i n 
V N 1 2.  le. .  case s o f  "neutralizatio n o f  th e effec t  o f 
agreemen t  A s presage d b y th e result s describe d i n Fi g 1 . 
ther e i s a  genera l  tendenc y t o ascrib e agenc y t o th e firs t 
occurrin g nou n an d thu s impar t  S V O .  S O V .  an d V S O wor d 
orde r  interpretation s o f  sententia l  m e a m ng 

Reactio n tim e result s ar e jus t  a s indicativ e o f  th e 
unusuall y hig h degre e o f  validit y o f  agreemen t  i n Bulgaria n 
wit h a  majo r  mai n effec t  (F(2,o«4 )  =  58.14 .  p  <  .01) . 
Reaction s wer e considerab h faste r  whe n ver b agreemen t  wa s 
umquel y vali d fo r  onl y on e o f  th e tw o noun s (Fig .  4 ) 
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Figur e 4 :  A g r e e m e n t  M a i n Effec t  fo r  Reactio n T i m e 

A n i m a c y Cont ras t 

The thir d facto r  examine d i n thi s stud y i s animac y contrast . 
whose defimtio n i s descnbe d i n th e sectio n o n stimu h 
preparation .  Thi s facto r  als o ha s a  mai n effec t  fo r  th e 
dependen t  vanabl e o f  choic e o f  firs t  nou n a s th e agen t  (Fuk u 
= 38.8,;7<.01) . 
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Figur e 5 :  A m m a cy Mai n Effec t  fo r  Percen t  Choic e o f  Firs t 
N o un a s th e Agen t 

In the absence of animacy contrast (AC=()), the \ alues 
her e ar e clos e t o th e leve l  o f  th e averag e percentage s o f  Ch i 
collapse d o\'e r  al l  condition s i n th e ful l  desig n o f  th e 
experiment ,  re-statin g th e preferenc e fo r  assignin g agenc y t o 
th e firs t  noun .  Th e result s fo r  th e tw o condition s o f  animac y 
contras t  a t  th e tw o end s o f  th e A C scale ,  i.e. .  whe n th e tw o 
noun s belon g t o th e tw o mos t  distan t  subset s (AC=- 2 an d 
A C = + 2 ) .  ar e comparabl e t o thos e fo r  absenc e o f  animac y 
contras t  (AC=() )  wit h value s i n th e regio n betwee n 5 0 % an d 
55%. 

As Fi g 5  demonstrates ,  however ,  th e result s fo r  th e 
secon d (AC=-1 )  an d th e fourt h (AC=+1 )  condition s deviat e 
considerabl y fro m th e averag e ô 'eral l  leve l  Her e subject s 
prefe r  th e les s a m m a t e n o u n a s th e agent ,  i. e .  N l  i n "  A C = -
l"andN 2 m"AC=+r " 

T h e secon d dependen t  vanable .  reactio n time ,  als o re\'eal s 
a ma i n effec t  o f  a m m a c y contras t  (F(4.64-i4 )  =  12.48 .  p  <  .01) , 
Ther e i s a  strikin g differenc e be twee n th e spee d o f  executin g 

th e tas k i n th e condition s wit h a n i m a c y contras t  o f  onl y on e 
degre e w h i c h ar e condition s 2  a n d 4  i n Figur e 6 .  A s a 
reminder .  A C = - 1 account s fo r  thos e sentence s i n w h i c h th e 
firs t  n o u n i s lowe r  i n an imac y tha n th e secon d on e b y on e 

degree ,  fo r  examp le .  N 1 belong s t o subse t  L  an d N 2 belong s 
t o Subse t  M ("th e h a m m e r  hi t  th e a rm/hand" ) .  I n th e fourt h 
conditio n o f  A C = + 1 .  th e orderin g i s  reverse d ("th e 
hand/ar m hi t  th e h a m m e r " ) 
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Figur e 6 :  Animac y Contras t  Mai n Effec t  fo r  Reactio n T im e 

The data reveal an important parallelism in the results for 
th e tw o dependen t  variable s fo r  animac y contras t  Th e dat a 
fo r  choic e fo r  th e thre e condition s "AC=-2" .  " A C = 0 " .  an d 
" A C = + 2 "  ca n b e groupe d togethe r  i n contras t  wit h th e dat a 
fo r  th e othe r  tw o conditions ,  " A C = - 1 "  an d " A C = + 1 . " 
Significantly ,  thos e ar e exactl y th e kin d o f  grouping s tha t 
emerg e fro m th e dat a o n reactio n tim e Prope r  interpretatio n 
of  thi s parallelis m require s furthe r  investigation .  Th e 
importan t  poin t  her e i s tha t  thi s umqu e effec t  ha s no t  bee n 
reveale d b y previou s studie s becaus e animac y wa s treate d a s 
a binar y categor y onl y 

Thi s kin d o f  dat a ma y reflec t  differen t  cognitiv e 
mechanism s o f  processin g i n thes e tw o conditions ,  o r  a n 
inheren t  bia s i n th e comple x sententia l  stimul i  Th e ver y 
gradabilit y  o f  th e semanti c categor y o f  ammac y ha s no t  bee n 
teste d befor e i n on-lin e languag e processing .  Th e nee d t o 
us e verb s tha t  ar e reversibl e ha s als o escape d previou s 
investigatio n A  reliabl e methodolog y fo r  th e selectio n o f 
thi s typ e o f  stimul i  i s  ye t  t o b e established .  Thi s stud y i s 
onl y a  firs t  ste p i n thi s direction .  Afte r  all ,  th e transitiv e 
veib s i n thes e sentence s ma y no t  b e entirel y reversible . 
Thes e result s demonstrat e th e complexit y o f  semanti c factor s 
and th e nee d t o explor e th e interactio n o f  th e semantic s o f  al l 
"ingredients "  i n a  sentence . 

Verb Position - Agreement Interaction 

Ther e emerge d als o effect s fo r  th e interactio n o f  independen t 
variable s Fi g 7  show s th e interactio n o f  veib-nou n 
agreemen t  an d wor d orde r  (ver b positio n relativ e t o th e tw o 
nouns )  Thi s interactio n ha s a  significan t  effec t  (F(4,9o )  = 
7 16 ,  p  <  01 )  fo r  th e variabl e choic e o f  firs t  nou n a s th e 
agent .  Her e agai n th e effec t  i s mainl y du e t o variatio n acros s 
wor d order s i n th e conditio n wher e ther e i s leas t  contras t  i n 
th e othe r  facto r  o f  agreement ,  i.e. ,  V N 1 2 .  Conversely ,  ther e 
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i s  littl e \anatio u i n Ch i  o n wor d order s i n th e presenc e o f 
suc h a  powerfu l  cu e a s agreemen t  i s i n Bulgaria n (se e V N l 

aiK l  V N 2 condition s i n Fig .  7) ,  especiall y whe n i t  lead s 

unique h t o on e interpretatio n 
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Figur e 7 ;  Wor d Orde r  b> -  Agreemen t  Interactio n fo r  Percen t 
Choic e o f  Firs t  N o u n a s Agen t 

Finally, notice the recurrent preferential tendency for Chi 
i n th e neutral ,  o r  ambiguous ,  conditio n o f  V N l 2 , 
reminiscen t  o f  th e genera l  outlin e fo r  th e mai n effec t  o f  vei b 
agreemen t  i n Fig .  3 

Similarly ,  th e tvv o factor s interac t  als o i n respect  t o th e 
reactio n time s associate d wit h them .  Fi g 8  illustrate s thi s 
interaction .  Th e almos t  paralle l  trend s fo r  th e secon d ari d 

thir d ver b positio n conditions .  N N V an d N V N .  ar e no t 
repeated  fo r  th e first  conditio n V N N .  I n thes e cases ,  whe n 
th e ver b agree s wit h th e secon d nou n onl y an d th e ver b 
comes firs t  th e poin t  i n tim e whe n subject s ca n alread y rul e 
out  on e o f  th e tw o alternative s i n thei r  choic e occur s earl y 
enoug h i n th e sentenc e fo r  the m t o b e abl e t o mak e a  faste r 
"rejecting "  decision .  Fo r  example ,  i n V N N an d A g N 2 ,  th e 
sentenc e "outlived-P l  th e dog-S g th e teacher-Pl "  allow s 
subject s t o reac h a n ear h decisio n tha t  N l  i s  no t  th e agen t 
o n th e basi s o f  a  mismatc h betwee n th e numbe r  o f  th e nou n 
and th e ver b whic h appear s eariie r  her e tha n i n an y o f  th e 
othe r  tw o condition s 
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A n i m a c y Cont ras t  -  A g r e e m e n t  Interactio n 

Anothe r  interactio n effec t  whic h reache d statistica l 
significanc e i s tha t  o f  agreemen t  wit h ammac y contras t 

(F(R,90 )  =  4,01 .  p  <  .01 )  fo r  th e variabl e choic e o f  firs t  nou n 
as th e agen t  Fig .  9  show s th e difference s betwee n th e level s 
of  agreemen t  fo r  th e fiv e condition s o f  A C 
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Figur e 9 :  Animac y Contras t  b y Agreemen t  Interactio n fo r 
Percen t  Choic e o f  N l  a s Agen t 

The results for the VNl and VN2 levels of agreement are 
predictabl y parallel ,  whic h reflect s th e stron g an d apparentl y 
unifor m impac t  o f  agreemen t  o n th e dependen t  vanabl e 
choic e o f  firs t  nou n a s th e agent .  Th e resuh s fo r  V N 1 2 
follo w close U th e outlin e o f  th e othe r  tw o condition s bu t 
displa y mor e variatio n betwee n th e secon d an d fourt h 
condition s o f  animac y contras t  i n a  wa y tha t  refers  bac k t o 
th e m a m eflfec t  fo r  ammac y contras t  (se e Fi g 5) .  Thi s 
demonstrate s onc e agai n th e tren d fo r  greate r  variatio n i n 
Chi  acros s th e condition s o f  a  weake r  cu e i n th e absenc e c f 
contras t  withi n th e stronge r  cue . 

Relevance to Competition Model Predictions 

In this section. I will exanune briefly the results 
obtaine d i n th e mai n expenmen t  i n vie w o f  som e off-lin e 
and on-lin e prediction s o f  th e Competitio n Mode l  (Bates , 
Wulfeck ,  Hernandez ,  &  Andonova ,  1996) .  Prediction s 
concernin g reactio n tim e includ e th e hypothesi s tha t 
competin g cue s shoul d inhibi t  immediat e interpretatio n an d 
thu s slo w reactio n time s d o w n Indeed ,  thi s i s wha t  w e 
observ e i n dat a illustrate d i n Fi g 8 — w h en i n competition , 
agreemen t  an d wor d orde r  ehci t  slowe r  reactio n time s tha t  i n 
thos e case s whe n th e tw o cue s operat e i n th e sam e directio n 
(AgN 2 compete s wit h N V N (SVO )  an d i s slowe r  tha n 
A g Nl  i n th e sam e N V N condition ) 

Anothe r  reactio n tim e prediction ,  however ,  i s  no t  s o 
obviousl y supporte d b y th e dat a fro m thi s experiment , 
namely ,  tha t  convergin g cue s shoul d facihtat e sentenc e 
interpretatio n an d thu s lea d t o faste r  respons e time s I n Fig . 
8,  i n th e basi c wor d orde r  N V N condition ,  thos e case s wit h 
a divergin g cu e (AgN2 )  ar e actuall y faste r  tha n thos e wit h a 
convergin g cu e (AgNl) .  I n suc h three-ite m transitiv e 
construction s a  mismatc h i n marker s betwee n a  ver b an d a 
nou n I S a  certai n indicato r  tha t  thi s particula r  nou n i s no t 

58 



th e subject/agen t  o f  th e sentence .  I n thi s sense ,  rejectin g a 
wron g initia l  hypothesi s i s faste r  tha n confirmin g a 

(possibly )  correc t  on e 
However ,  ther e i s anothe r  interpretatio n i n whicl i  th e R T 

predictio n ma y indee d b e foun d t o b e \ali d I t  involve s 
consideratio n o f  cue s withi n thi s mode l  no t  i n lenn s o f  a 
particula r  marke r  bu t  a s th e contras t  betwee n markers ,  o n th e 
analog y o f  ammac y contras t 

Anothe r  grou p o f  C M prediction s refe r  t o th e consistenc y 
and strengt h o f  choice s i n interpretation ,  fo r  example ,  th e 
predictio n tha t  stronge r  cue s shoul d resul t  i n mor e 
consisten t  decisions .  Indeed ,  a s show n i n Fig .  9 ,  fo r 
example ,  whe n th e stronge r  cu e exhibit s n o impact ,  o r  i s 
ambiguou s (a s i n A g N 1 2 ) ,  \ariatio n acros s condition s o f  th e 

weaker  cue s increase s (conside r  th e difference s i n th e A g N 1 2 
dat a a s plotte d here )  Thi s predictio n a s wel l  a s th e nex t  on e 
ar e confirme d 

Decision s ar e expecte d t o b e mor e unifor m unde r  cu e 
convergenc e bu t  les s unifor m unde r  cu e competition . 
Analysi s o f  th e choic e dat a fo r  th e combinatio n o f  al l  thre e 
cue s favorin g on e an d th e sam e interpretatio n show s tha t 
thi s I S indee d s o Case s o f  convergenc e i n thi s stud y includ e 
th e followin g thre e conditions :  N V N fo r  wor d order ,  A g N l 
fo r  agreement .  AC(+ 1 an d +2) ,  a  tota l  o f  28 8 cases ,  fo r 
whic h C h N 1=82.6% .  Wherea s i n competition ,  suc h a s a 
combinatio n o f  N V N ,  A g N l N 2 ,  AC(- 1 an d -2) ,  th e percen t 
choic e drop s t o 73.6% . 

Finally ,  i t  ha s bee n hypothesize d tha t  stronge r  cue s ma y 
wi n despit e a  conspirac y fro m weake r  source s o f  information . 
Thi s i s demonstrate d i n ou r  dat a o n sentence s wher e th e tw o 
weaker  cues ,  wor d orde r  an d animac y conU-ast .  combin e 
force s t o attemp t  t o overrid e th e unusuall y powerfii l 
influenc e o f  agreemen t  i n Bulgaria n ( N V N .  A g N 2 ,  an d 
AC(+ 1 an d +2 )  Th e percen t  choic e o f  firs t  nou n a s th e 
agent  i s 6.6% ,  whic h mean s tha t  agreemen t  w o n "  thi s 
battle ,  a s wel l  a s th e whol e war . 
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C o n c l u s i o n 

In conclusion, this study shows clearly the interaction of 
typological! )  diflferen t  cue s fro m syntax ,  semantics ,  an d 
morpholog y i n sentenc e interpretatio n i n Bulgarian .  I n 
particular ,  animac y contras t  betwee n noun s play s a  (modest ) 
rol e i n thes e processe s I t  become s CMden t  tha t  aramacy -
relate d methodologica l  issue s reqmr e furthe r  investigation . 
The stud y als o show s tha t  th e relevan t  prediction s withi n 
th e Competitio n Mode l  ar e confirme d b y dat a o n th e 
interactio n o f  th e thre e cue s o f  wor d order ,  agreement ,  an d 
animac y contras t  i n Bulgarian .  Futur e researc h an d analysi s 
ar e neede d i n orde r  t o exanun e th e possibil m o f  construin g 
othe r  cue s apar t  fro m a  semanti c facto r  suc h a s animac y i n 
temi s o f  contras t 
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