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Abstrac t 

The aim of this study was to distinguish bet-
ween thre e heuristi c strategie s propose d t o ac -
coun t  fo r  th e assignmen t  o f  ambiguou s prono -
uns :  a  subjec t  assignmen t  strategy ,  a  paral -
le l  functio n strateg y an d a  pwalle l  order-of -
mentio n strategy .  Accordin g t o th e subjec t 
assignmen t  strateg y a  pronou n i s  assigne d t o 
a precedin g subjec t  nou n phrase .  A  paralle l 
functio n strateg y predict s tha t  a  pronou n wil l 
be assigne d t o a  nou n phras e wit h a  peiralle l 
grzunmatica l  functio n wherea s a  paralle l  orde r 
strateg y predict s tha t  a  pronou n wil l  b e a  as -
signe d t o a  nou n phras e i n a  paralle l  positio n 
i n a  previou s clause .  Thes e strategie s wer e te -
ste d b y examinin g th e interpretatio n o f  ambi -
guou s subjec t  an d non-subjec t  pronouns .  Th e 
result s showe d a  bia s t o assig n a  pronou n t o a 
precedin g subject ,  suggestin g th e operatio n o f 
a subjec t  assignmen t  strategy .  However ,  thi s 
bia s wa s reverse d fo r  non-subjec t  pronouns . 
Thes e pronoun s showe d a  bia s t o precedin g 
non-subject s wit h paralle l  grammatica l  roles , 
thu s supportin g a  paralle l  functio n hypothe -
sis .  Finally ,  th e subjec t  assignmen t  bia s wa s 
reduce d whe n a  non-subjec t  pronou n ha d a  dif -
feren t  grammatica J rol e fro m th e non-subjec t 
antecedent ,  thu s supportin g a  paralle l  order-of -
mentio n strategy .  W e conclud e tha t  al l  thre e 
strategie s m a y constrai n th e assignmen t  o f  am -
biguou s pronouns . 

'Th e suppor t  o f  th e Economi c an d Socia l  Researc h 
Counci l  U K (ESRC )  i s gratefull y acknowledged .  Th e 
wor k wa s par t  o f  th e E S R C funde d H u m a n Commimi -
catio n Researc h Centr e ( H C R C ) 

I n t r o d u c t i o n 

Th e comprehensio n o f  pronoun s i s  m a d e u p o f 
m a ny processe s operatin g a t  m a n y differen t  level s 
(syntactic ,  semanti c an d nonlinguistic) .  On e suc h 
set  o f  processe s involve s heuristi c strategies :  me -
chanica l  rule s o f  thum b operatin g ove r  a  particula r 
leve l  o f  representation .  Thre e strategie s fo r  pro -
nou n comprehensio n concer n u s here :  subjec t  as -
signment ,  paralle l  functio n an d pairalle l  order .  Th e 
subjec t  assignmen t  strateg y {e.g. ,  Broadbent ,  1973 ; 
Clancy ,  1980 )  propose s tha t  ambiguou s pronoun s 
wil l  b e assigne d t o antecedent s whic h functio n a s 
subject s an d th e paralle l  functio n assignmen t  stra -
teg y (Sheldon ,  1974 )  propose s tha t  pronoun s wil l 
be assigne d t o antecedent s wit h paralle l  (identical ) 
grammatica l  functions . 

Sheldo n (1974 )  propose d tha t  paraJle l  functio n 
was use d i n pronou n resolutio n an d note d tha t  (la ) 
i s easie r  tha n (lb) . 

(1 )  a .  Mar y hugge d Joh n an d Bett y kisse d him . 

b.  Mar y hugge d Joh n an d h e kisse d Betty . 

A paralle l  orde r  strateg y (Nelson ,  Stevenso n & 
Stenning ,  1992 )  i s simila r  t o a  paralle l  functio n stra -
teg y excep t  tha t  a  pronou n migh t  b e assigne d t o a n 
anteceden t  wit h a  paralle l  positio n i n a  clause .  Con -
side r  a n exampl e fro m Nelso n e t  ai ,  show n i n (2) . 
Th e structur e o f  th e tw o clause s mean s tha t  ther e i s 
no paralle l  anteceden t  wit h th e sam e grammatica l 
functio n a s th e non-subjec t  pronou n bu t  a  paralle l 
orde r  strateg y woul d assig n hi m t o Hecto r  becaus e 
bot h nou n phrase s com e secon d i n thei r  respectiv e 
clauses . 

(2 )  Terr y too k Hecto r  t o th e pavilio n an d Brend a 
waved t o him . 

Severa l  investigator s hav e studie d paralle l  func -
tio n i n pronou n comprehensio n an d variou s factor s 
whic h interac t  wit h i t  {e.g. ,  Caramazz a an d Gupta , 
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1979;  Cowan ,  1980) .  Th e genera l  conclusio n o f  suc h 
studie s i s tha t  paralle l  functio n doe s influenc e th e 
comprehensio n o f  ambiguou s pronouns .  However , 
Crawley ,  Stevenso n an d Kleinma n (1990 )  observe d 
tha t  ver y fe w studie s o f  paralle l  functio n hav e use d 
non-subjec t  pronoun s an d s o th e result s canno t  di -
stinguis h betwee n a  paralle l  functio n strateg y an d 
a subjec t  assignmen t  strateg y becaus e bot h strate -
gie s predic t  tha t  sunbiguou s pronoun s wil l  b e as -
signe d t o th e subjec t  antecedent .  B y contrast ,  th e 
tw o strategie s predic t  differen t  outcome s whe n non -
subjec t  pronoun s ar e used ;  th e subjec t  assignmen t 
strateg y predictin g subjec t  assignmen t  an d th e par -
alle l  functio n strateg y predictin g non-subjec t  assig -
nment .  Usin g thre e sentenc e texts ,  Crawley ,  Ste -
venso n an d Kleinma n (1990 )  foun d a  clea r  subjec t 
assignmen t  bia s wit h non-subjec t  pronouns ,  fro m 
whic h the y conclude d tha t  paralle l  functio n wa s no t 
bein g used . 

Unfortunatel y the y onl y use d non-subjec t  prono -
uns whic h wil l  onl y distinguis h betwee n subjec t  as -
signmen t  an d parzJle l  functio n i f  eithe r  strateg y i s 
used i n isolation .  However ,  i t  i s  possibl e tha t  bot h 
strategie s ar e involve d i n comprehension ,  s o tha t 
subjec t  pronoun s ma y sho w a  mor e marke d sub -
jec t  assignmen t  bia s tha n d o non-subjec t  pronouns . 
That  is ,  th e subjec t  assignmen t  bia s observe d b y 
Crawley ,  Stevenso n an d Kleinma n (1990 )  fo r  non -
subjec t  pronoun s migh t  hav e bee n attenuate d b y 
a concurren t  bu t  conflictin g paretlle l  functio n stra -
tegy .  Nelson ,  Stevenso n an d Stennin g (1992 )  fol -
lowe d Crawle y e t  a/.' s  desig n bu t  use d non-subjec t 
pronouns .  The y foun d tha t  ther e i s indee d a  paral -
le l  functio n an d subjec t  assignmen t  strategy .  The y 
observe d a  subjec t  assignmen t  bia s fo r  bot h subjec t 
and non-subjec t  pronoun s bu t  cruciall y th e bia s 
was signiflcantl y reduce d fo r  non-subjec t  pronouns . 

Nelso n e t  a i  fds o foun d i n a  pos t  ho c analysi s 
tha t  ther e wa s a n order-of-mentio n effect .  Ther e 
were case s wher e th e grammatica l  functio n o f  th e 
potentia l  antecedent s an d th e pronou n wer e no t 
th e sam e s o grammatica l  functio n coul d no t  ope -
rate .  Ye t  ther e wa s a n eissignmen t  bia s ver y simila r 
t o paralle l  functio n althoug h smalle r  i n magnitude , 
whic h the y attribute d t o parallelis m ove r  order-of -
mention .  Stennin g (1991 )  ha s als o foun d effect s 
of  order-of-mentio n i n tex t  processing .  However , 
Cowan (1980 )  ha s investigate d order-of-mentio n ef -
fect s i n pronou n assignmen t  an d conclude d tha t 
ther e ar e n o effects . 

Give n th e conflictin g evidenc e w e pursue d th e 
strateg y o f  parallelis m ove r  order-of-mentio n i n thi s 
experiment .  Nelso n e t  al .  (1992 )  ha d use d thre e 
sentenc e text s an d a  singl e sentenc e condition .  Th e 
singl e sentenc e conditio n showe d th e stronges t  ef -
fect s o f  parallelis m henc e w e use d a  simila r  singl e 
sentenc e conditio n i n th e presen t  study .  Ou r  ma -
terial s wer e therefor e ver y simila r  t o thos e use d b y 
Nelso n e t  al. ,  excep t  tha t  w e distinguishe d betwee n 

paralle l  grammaticat l  functio n (whic h als o involve d 
paralle l  order )  an d paralle l  order-of-mentio n i n th e 
absenc e o f  grammatica l  parallelism . 

I n summary ,  thi s experimen t  investigate d th e us e 
of  a  paralle l  order-of-mentio n strateg y i n compari -
son wit h a  paralle l  functio n strateg y i n singl e sen -
tences . 

E x p e r i m e n t 

Subject s 

The subject s wer e 
ha m University . 

voluntee r  student s fro m Dur -

Material s an d Desig n 

Each subjec t  rea d 2 4 sentence s whic h describe d 
thre e individuals .  Eac h sentenc e wa s mad e u p o f 
tw o conjoine d clauses :  th e first  mentione d tw o o f 
th e participant s an d th e secon d mentione d th e thir d 
participan t  an d a  pronou n whic h referre d t o on e o f 
th e tw o individual s mentione d i n th e first  clause . 

The desig n factor s wer e Pronou n positio n (sub -
jec t  vs .  non-subject) ,  an d Parallelis m (grammati -
cal  vs .  order-of-mention) .  Pronou n wa s a  within -
subject s facto r  an d Parallelis m wa s a  between -
subject s factors . 

Tabl e 1  show s a  se t  o f  exampl e sentences . 
Two list s o f  2 4 sentence s wer e constructe d (avai -

labl e fro m th e author s o n request) .  Eac h lis t  cor -
responde d t o on e o f  th e level s o f  th e Parallelis m 
factor .  Thes e list s wer e use d t o mak e fou r  list s o f 
materials ,  tw o i n eac h leve l  o f  th e between-subject s 
conditions .  Bot h level s o f  th e Pronou n facto r  wer e 
containe d i n eac h pai r  o f  lists .  Acros s th e fou r  list s 
each sentenc e occurre d wit h a  subjec t  an d a  non -
subjec t  pronoun . 

Each sentenc e wa s followe d b y a  questio n deri -
ved fro m th e crucia l  par t  o f  th e secon d claus e i n th e 
targe t  sentenc e b y repeatin g th e secon d claus e wit h 
th e pronou n replace d b y on e o f  th e potentia l  ante -
cedent s {e.g. ,  Sammy kicke d Ellen ? o r  Joh n kicke d 
Ellen?) .  Th e questio n wa s use d t o determin e th e as -
signmen t  o f  th e pronou n i n th e precedin g sentence . 
The numbe r  o f  time s eac h potentia l  anteceden t  wa s 
substitute d wa s balance d acros s materials . 

Procedure 

The tas k wa s a  self-pace d readin g task ,  followe d 
by a  questio n abou t  th e targe t  sentence .  Eac h sen -
tenc e wa s presente d claus e b y clause .  Subject s wer e 
aske d t o pres s th e spac e ba r  a s soo n a s the y ha d 
rea d an d understoo d th e clause .  Onc e th e final 
claus e ha d bee n read ,  th e scree n cleare d an d the n 
th e questio n appeared .  Afte r  answerin g th e que -
stio n b y pressin g on e o f  tw o key s marke d tru e an d 
false ,  subject s wer e prompte d t o star t  th e nex t  trial . 

The tim e take n t o rea d th e las t  claus e o f  eac h 
sentenc e wa s measure d i n millisecond s an d th e an -
swer  t o eac h questio n wa s recorded . 
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Tabl e 1 :  Example s illustratin g th e Parallelis m an d Pronou n factors . 

Grammatically Parallel 
Joh n punche d S a m my o n th e nos e an d h e kicke d Elle n i n th e back . 

John punched Sammy on the nose and Ellen kicked him in the back. 

Parallel Order 
M a r y helpe d Priscill a chang e th e whee l  an d sh e tsJke d t o G r a h a m withou t  interest . 

Mary helped Priscilla change the wheel and Graham talked to her without interest. 

Pronou n 

^ Subject 
D Non-Subjec t 

Gnmmatica l  Onle r 
Pinlleliim 

Figur e 1 :  M e a n assignmen t  biase s b y Pronou n an d 
Parallelism . 

Result s 

Assignmen t  dat a Fo r  eac h sentence ,  subjects ' 
assignment s fo r  th e pronou n wer e inferre d fro m th e 
answer  t o th e question .  Thes e assignmen t  dat a 
wer e the n prepare d fo r  analysi s o f  varianc e b y sub -
tractin g th e numbe r  o f  non-subjec t  assignment s 
fro m th e numbe r  o f  subjec t  assignment s b y con -
ditio n b y subject .  Thi s mean t  tha t  eac h subjec t 
had a  scor e fo r  eac h conditio n tha t  range d fro m 
+1 2 t o —12.  Th e scor e represente d th e assignmen t 
bias :  a  positiv e numbe r  indicate d a  subjec t  aissig -
nment  bia s an d a  negativ e numbe r  a  non-subjec t 
assignmen t  bias . 

Figur e 1  show s assignmen t  bia s b y Pronou n an d 
Parallelism . 

Analysi s o f  varianc e show s tha t  th e interactio n 
betwee n Parallelis m an d Pronou n i s significan t 
(mmF'(l,91 )  =  8.46, p <  0.01) .  Th e mai n effec t 

of  Parallelis m i s als o significan t  (mmF'(l,89 )  = 
7.25 ,  p  <  0.01 )  a s i s th e mai n effec t  o f  Pronou n 
(m»nF'(l,91 )  =  43.97, p <  0.01) .  Th e dat a show s 
tha t  th e assignmen t  bia s fo r  Subjec t  pronoun s i s 
unchange d b y th e Parallelis m factor .  Howeve r  th e 
Parallelis m facto r  ha s a  larg e effec t  o n th e Non -
subjec t  pronouns .  I n Grammaticall y paralle l  sen -
tence s non-subjec t  pronoun s show s a n assignmen t 
bia s t o non-subjec t  antecedent s an d i n Orde r  paral -
le l  sentence s the y sho w a n assignmen t  bia s t o sub -
jec t  antecedents . 

Readin g Time s Readin g time s ove r  10000m s 
(0.08% )  an d unde r  350m s (0.3% )  wer e replaced .  A 
maximu m likelihoo d analysi s wa s carrie d ou t  o n th e 
dat a wit h Pronoun ,  Assignmen t  an d Parallelis m ei s 
fixed  factors .  Ther e wer e n o significan t  effects .  Fi -
gur e 2  show s th e mea n readin g time s b y al l  thre e 
factors .  Ther e i s a  suggestio n tha t  ther e i s a  par -
allelis m effec t  fo r  th e Grammatica l  sentence s an d a 
straightforwar d subjec t  assignmen t  effec t  fo r  Orde r 
sentences . 

Assignmen t  Time s Questio n answerin g time s 
over  10000m s (0.1%)an d unde r  350m s (0.1% )  wer e 
replaced .  A  maximu m likelihoo d analysi s wa s car -
rie d ou t  o n th e dat a wit h Pronoun ,  Assignmen t  an d 
Parallelis m a s fixed  factors .  Th e interactio n bet -
ween Pronou n an d Assignmen t  wa s th e onl y sig -
nifican t  effect ,  Fi (  1,2288 )  =  8.26, p <  0.005 .  Fi -
gur e 3  show s th e mea n readin g time s b y Paralle -
lis m an d Figur e 4  show s th e mean s fo r  th e inter -
aw;tion .  Assignment s ar e maud e faste r  fo r  subjec t 
pronoun s whe n th e assignmen t  i s t o a  subjec t  an -
teceden t  tha n t o a  non-subjec t  antecedent .  Th e si -
tuatio n i s reverse d fo r  non-subjec t  pronoun s wher e 
assignment s t o non-subjec t  pronoun s ar e mad e fa -
ste r  tha n assignment s t o subjec t  pronouns . 

Discussio n 

The assignment data clearly show two paraJlelism 
effects .  I n grammaticall y paralle l  sentence s th e as -
signmen t  bia s i s affecte d b y pronou n positio n i n 
th e predicte d way .  Subjec t  pronoun s ar e mor e li -
kel y t o b e assigne d t o subjec t  antecedent s tha n 
t o non-subjec t  antecedents .  Non-subjec t  prono -
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Figur e 2 :  M e a n readin g time s b y Pronou n an d Assignmen t  b y Parallelis m (Grammatica l  an d Order) .  Not e 
th e N s var y Jtcros s conditions . 
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Figur e 3 :  M e a n questio n answerin g time s b y Pronou n an d Assignmen t  b y Parallelis m (Grammatica l  an d 
Order) .  Not e th e N s var y acros s conditions . 
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Figur e 4 :  M e a n questio n answerin g time s b y Pro -
nou n an d Assignment .  Not e th e N s var y acros s 
conditions . 

uns ar e mor e likel y t o b e assigne d t o non-subjec t 
antecedents .  Suc h a n effec t  o f  pronou n positio n 
support s a  pareille l  functio n hypothesis .  A  simila r 
patter n o f  result s arise s fo r  Orde r  paralle l  senten -
ces wher e graimmatica l  functio n canno t  operat e fo r 
non-subjec t  pronouns .  Relativ e t o th e assignmen t 
bia s fo r  subjec t  pronoun s th e assignmen t  bia s fo r 
non-subjec t  pronoun s i s reduced :  tha t  is ,  ther e i s a 
decrease d likelihoo d o f  assignin g a  non-subjec t  pro -
nou n t o a  subjec t  antecedent .  However ,  th e sub -
jec t  assignmen t  bia s fo r  non-subjec t  pronoun s i n 
Orde r  sentence s i s greate r  tha n th e subjec t  assign -
ment  bia s fo r  non-subjec t  pronoun s i n Grammatica l 
sentences . 

We interpre t  thes e result s a s supportin g th e vie w 
tha t  i n grammaticall y paralle l  sentence s tw o par -
zdlelis m strategie s ca n operate :  grammatica l  par -
aJlelis m an d orde r  parallelism .  However ,  wher e 
grammatica l  parallelis m canno t  b e use d wit h non -
subjec t  pronouns ,  th e siz e o f  th e parallelis m effec t 
overal l  i s  reduce d becaus e onl y orde r  parallelis m i s 
available .  Thus ,  performanc e reflect s th e numbe r 
of  strategie s tha t  suppor t  a  singl e interpretation . 
For  subjec t  pronouns ,  th e subjec t  i n th e precedin g 
claus e i s chose n a s th e anteceden t  mos t  ofte n be -
caus e thre e strategie s suppor t  suc h a n assignment : 
subjec t  assignment ,  grammatica l  paralle l  function , 
an d orde r  paralle l  function .  Fo r  non-subjec t  pro -
noims ,  paralle l  effect s ar e mos t  marke d whe n th e 
pronou n occupie s th e sam e grammatica l  rol e a s th e 
non-subjec t  antecedent .  I n thi s case ,  th e rezude r 
benefit s firom  bot h grammatica l  an d orde r  paralle -
lism .  However ,  paralle l  effect s ar e reduce d (thoug h 
stil l  present )  whe n th e non-subjec t  pronou n an d th e 
non-subjec t  anteceden t  occup y differen t  grammati -
cal  roles .  I n thi s cas e onl y orde r  parallelis m ca n 
be used .  Thes e result s confir m th e pos t  ho c ana -

lysi s presente d i n Nelson ,  Stevenso n an d Stennin g 
(1992) .  However ,  the y contradic t  Cowan' s (1980 ) 
resul t  tha t  orderin g o f  potentia l  nou n phras e an -
tecedent s ha s n o effect .  Th e reaso n fo r  thi s appa -
ren t  disagreemen t  i s tha t  C o w a n assigne d bot h po -
tentia l  antecedent s th e sam e grammatica l  functio n 
(b y makin g the m conjoine d subjects )  whic h mean t 
tha t  m a n y o f  hi s subject s foun d hi s sentence s an -
omalous .  Suc h a  situatio n doe s no t  aris e wit h ou r 
materials . 

Our  dat a o n readin g time s an d assignmen t  ti -
mes sugges t  tha t  pronou n assignment s m a y no t  b e 
complete d immediately .  T h e readin g tim e dat a fo r 
th e las t  claus e show s n o significan t  effect s o f  an y o f 
th e desig n factors ,  althoug h th e patter n o f  result s 
i s consisten t  wit h th e us e o f  th e thre e strategie s a s 
outline d above .  However ,  ther e i s a n effec t  o f  paral -
lelis m i n th e assignmen t  times :  whe n a  pronou n i s 
assigne d t o a n anteceden t  wit h a  paralle l  functio n 
th e tim e i s faste r  the n whe n th e pronou n i s assig -
ned t o a  non-paralle l  antecedent .  Thi s clea r  effec t 
of  parallelis m i n th e assignmen t  time s suggest s tha t 
subject s di d no t  complet e a n assignmen t  unti l  the y 
answere d th e questio n followin g th e sentence . 

Such a  suggestio n i s compatibl e wit h Greene , 
M c K o on an d Ratcliff' s  (1992 )  vie w tha t  pronou n 
assignmen t  m a y hav e t o b e encourage d b y m o -
tivatin g subject s wit h a  question .  The y sugges t 
tha t  whe n subject s ar e force d t o m a k e assignment s 
whic h the y migh t  no t  normall y m a k e th e proces -
ses ar e strategi c rathe r  tha n automatic .  However , 
th e compariso n i s no t  straightforwar d becaus e ther e 
i s a  crucia l  differenc e betwee n ou r  material s an d 
theirs .  Th e pronoun s w e use d wer e ambiguou s whe -
rea s their s wer e unambiguous . 

Our  result s als o relat e directl y t o th e wor k b y 
Gernsbache r  an d colleague s (Gernsbache r  &  Har -
greaves ,  1988 ;  Gernsbacher ,  Hargreave s &  Beeman , 
1989 )  o n first  mentio n vs .  recenc y effects .  The y 
hav e foun d tha t  i n a  primin g tas k item s mentione d 
firs t  i n a  sentenc e ar e easil y accessibl e compare d t o 
item s mentione d later .  However ,  withi n a  claus e 
ther e i s als o a  recenc y effec t  whic h i s attenuate d 
outsid e th e clause .  Sinc e ou r  pronoun s zui d antece -
dent s wer e i n separat e clauses ,  thes e effect s woul d 
sugges t  tha t  w e shoul d hav e observe d a  consisten t 
assignmen t  bia s t o th e first  mentione d aaiteceden t 
i n ou r  tes t  materials .  However ,  pronou n positio n 
an d pronou n functio n clearl y hav e a n effect . 

Th e thre e strategie s tha t  w e hav e chose n t o in -
vestigat e ar e onl y par t  o f  a  large r  rang e o f  stra -
tegie s use d i n pronou n resolution .  Apar t  for m 
th e implication s the y hav e i n themselve s w e be -
liev e tha t  thei r  interactio n illustrate s a  crucie J as -
pec t  o f  th e h u m a n sentenc e processin g mechauiism . 
We believ e tha t  th e thre e strategie s operat e to -
gethe r  an d eac h produc e a  candidat e ajitecedent . 
A competitio n mechanis m the n select s on e choic e 
whic h th e subjec t  become s awar e o f  a s th e ante -
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cedent .  A  simila r  mechanis m ha s bee n describe d 
by Bate s an d MacWhinne y (MacWhinney ,  Bate s 
and Kliegl ,  1984 )  fo r  resolvin g conflictin g form -
to-functio n mapping s i n thei r  Competitio n Model . 
The resul t  i s  a  choic e whic h satisfie s a s man y o f  th e 
constraint s o n th e selectio n o f  a n antecedent .  Thi s 
mechanis m explain s th e additiv e natur e o f  th e stra -
tegies . 

I n English ,  wor d orde r  i s closel y attende d t o be -
caus e i t  provide s s o man y cue s fo r  interpretation . 
However ,  i n othe r  language s suc h a s Germa n muc h 
more variet y i s permitte d an d mor e cue s ar e deri -
ved fro m morpholog y rathe r  tha n wor d order .  I t 
remain s t o b e see n whethe r  o r  no t  paralle l  strate -
gie s o f  grammatica l  functio n an d orde r  coul d als o 
be foun d i n German . 

Overall ,  ou r  result s suppor t  th e existenc e o f  par -
allelis m ove r  functio n an d parallelis m ove r  orde r  o f 
mentio n a s wel l  a s a  subjec t  assignmen t  strategy . 
We interpre t  thes e effect s a s strategi c one s rathe r 
tha n automati c one s becaus e o f  th e dela y i n ob -
servin g th e peirallelis m effects .  W e als o vie w thes e 
strategie s a s exertin g constraint s o n interpretation , 
constraint s tha t  mus t  b e satisfie d befor e a  uniqu e 
assignmen t  ca n b e made . 
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