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Summary 

In o rde r  to assess compet ing 
p r e d i c t i o n s  made by seve ra l  d i f f e r e n t  
p e r c e p t u a l  s t r a t e g i e s ,  an expe r imen t  was 
conduc ted ,  u s i n g  as s t i m u l i  E n g l i s h  
sentences  c o n t a i n i n g  a v a r i e t y  o f  types 
o f  r e l a t i v e  c l a u s e s .  The r e s u l t s  
i n d i c a t e d  t h a t  o f  a l l  the s t r a t e g i e s  
i n v e s t i g a t e d ,  o n l y  Word Order and 
I n t e r r u p t i o n  p layed  s i g n i f i c a n t  r o l e s  in  
the comprehens ion o f  the sen tences .  A 
s i m i l a r  expe r imen t  was then conducted 
u s i n g  dapanese sentences  w i t h  r e l a t i v e  
c l a u s e s ,  and e x a c t l y  the same two 
s t r a t e g i e s  were found to account  fo r  the 
da ta .  The Given-New s t r a t e g y  was a l s o  
found to p l a y  an i m p o r t a n t  r o l e  in  the 
two languages.  

Introduction 

Over the past  few yea rs ,  f u n c t i o n a l  
c o n s i d e r a t i o n s  have come to p l a y  an 
impo r tan t  r o l e  in  the e m p i r i c a l  s t u d y  o f  
language comprehens ion p rocesses .  Th is  
f u n c t i o n a l  p e r s p e c t i v e  assumes tha t  
hea re rs  employ a se t  o f  p e r c e p t u a l ,  ~ 
men ta l ,  2 or  c o g n i t i v e  s t r a t e g i e s  to 
e x t r a c t  semant ic  i n f o r m a t i o n  d i r e c t l y  
from s u r f a c e  s t r u c t u r e .  Throughout  the 
p s y c h o l i n g u i s t i c  l i t e r a t u r e ,  a wide 
v a r i e t y  o f  s t r a t e g i e s  has been proposed,  
some w i t h  a s y n t a c t i c  o r i e n t a t i o n ,  and 
o t h e r s  h a v i n g  a semant i c  or  even a 
d i s c o u r s e  b a s i s .  Moreover ,  some 
s t r a t e g i e s  appear to be language 
s p e c i f i c ,  w h i l e  o t h e r s  are language 
i ndependen t .  The term " p e r c e p t u a l "  i s  
somewhat i n a p p r o p r i a t e  in  t h i s  c o n t e x t  
s i n c e  the p rocesses  i n v o l v e d  t y p i c a l l y  
do not  r e f e r  to p e r c e p t i o n  in  even i t s  
most genera l  sense. The more apt term 
" c o g n i t i v e "  w i l l  be used t h roughou t  t h i s  
paper .  

In o rde r  to  e s t a b l i s h  the v i a b i l i t y  
and r e l a t i v e  impor tance  o f  v a r i o u s  
s t r a t e g i e s ,  bo th  s imp lex  and complex 
sentences  have been i n v e s t i g a t e d  
e x p e r i m e n t a l l y .  E n g l i s h  sentences  
c o n t a i n i n g  r e l a t i v e  c l auses  p r o v i d e  an 

e s p e c i a l l y  r i c h  source  fo r  e x p e r i m e n t a l  
s t udy ,  s i n c e  E n g l i s h  s a n c t i o n s  r e l a t i v e  
c l a u s e  f o r m a t i o n  on NPs p ] a y i n c  
v i r t u a l l y  any g rammat ica l  r o l e ,  w h i l e  
the r e l a t i v e  pronoun (RP) can i t s e l f  
p l a y  a wide v a r i e t y  o f  g rammat ica l  r o l e s  
w i t h  the r e l a t i v e  c l a u s e  (RC). For ar 
E n g l i s h  sen tence  c o n t a i n i n g  a s u b j e c t ,  a 
t r a n s i t i v e  ve rb ,  and a d i r e c t  o b j e c t ,  a 
r e l a t i v e  c l a u s e  can be formed on e i t h e r  
the s u b j e c t  or  o b j e c t  NP. Moreover ,  
w i t h i n  a r e l a t i v e  c l a u s e  c o n t a i n i n g  a 
t r a n s i t i v e  ve rb ,  the r e l a t i v e  p ronour  
can i t s e l f  be s u b j e c t  or  o b j e c t .  For 
such sen tence  t ypes ,  the f o l l o w i n g  fou r  
s t r u c t u r e s  are p e r m i t t e d ,  assuming a 
s i n g l e  r e l a t i v e  c l a u s e  per sen tence :  

SSa: NP[RP V NP] V NP 
The man t h a t  chased the dog saw the 
boy. 

SOa: NP [RP NP V] V NP 
The man t h a t  the dog chased saw the 
boy. 

OSa: NP V NP[RP V N P] 
The man saw the boy t ha t  chased the 
dog. 

OOa: NP V NP[RP NP V] 
The man saw the boy t h a t  the dog 
chased. 

In the cod ing  to the l e f t  o f  each 
s t r u c t u r e ,  the f i r s t  l e t t e r  r e p r e s e n t s  
the g rammat ica l  r o l e  ( s u b j e c t  or  o b j e c t )  
o f  the NP on wh ich  the r e l a t i v e  c lause  
i s  formed, w h i l e  the second l e t t e r  
r e p r e s e n t s  the g rammat ica l  r o l e  p layed 
by the r e l a t i v e  pronoun.  The t h i r d  
l e t t e r  r e p r e s e n t s  the f ac t  t h a t  the 
r e l a t i v e  c l a u s e  i s  in  the a c t i v e  v o i c e .  

A p a r a l l e l  se t  o f  s t r u c t u r e s  can be 
c o n s t r u c t e d  in  wh ich  the r e l a t i v e  c l ause  
i s  in  the p a s s i v e  v o i c e .  These are :  

SSp: NP[RP be Ved by NP] V NP 
The man tha t  was chased by the dog 
saw the boy. 

SOp: NP[RP NP be Ved by]  V NP 
The man t h a t  the dog was chased by 
saw the boy. 

OSp: NP V NP[RP be Ved by NP] 
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The man saw the Doy t h a t  was chased 
by the dog. 

OOp: NP V NP[RP NP be Ved by]  
The man saw the boy t h a t  the dog 
was chased by. 

Severa l  s t r a t e g i e s  have beery 
proposed to account  fo r  the d i f f e r e n t i a l  
ease o f  p r o c e s s i n g  o f  s t r u c t u r e s  
c o n t a i n i n g  r e l a t i v e  c l a u s e s ,  a~though 
most p r o p o s a l s  have c o n c e n t r a t e d  on 
a c t i v e s  and have not  addressed the 
problem of  p a s s i v e  r e l a t i v e  c l a u s e s ,  
When these s t r a t e g i e s  are ga the red  
t o g e t h e r ,  however,  i t  becomes obv ious  
t ha t  they  make d i f f e r e n t  p r e d i c t i o n s .  
The o r i g i n a l  purpose o f  the research  
r e p o r t e d  here  was to e v a l u a t e  fou r  
impo r tan t  s t r a t e g i e s  b e a r i n g  on r e l a t i v e  
c l ause  p r o c e s s i n g ,  in  the c o n t e x t  o f  a 
s i n g l e  expe r imen t  w i t h  s t i m u l i  based on 
the e i g h t  s t r u c t u r e s  d i s c u s s e d  above. 
The i n c o r p o r a t i o n  o f  p a s s i v e  r e l a t i v e  
c l auses  was an i m p o r t a n t  added 
d imens ion ,  s i n c e  i t  i s  the pass i ves  
wh ich se rve  to d i f f e r e n t i a t e  among the 
s t r a t e g i e s .  A r e l a t e d  goal  was to 
e l i m i n a t e  from c o n s i d e r a t i o n  those 
s t r a t e g i e s  f o r  which e m p i r i c a l  suppor t  
was not  f o r t h c o m i n g .  A f i n a l  goal  was 
to e s t a b l i s h  a h i e r a r c h y  among the 
r e l e v a n t  s t r a t e g i e s .  

The  f o l l o w i n g  c o g n i t i v e  s t r a t e g i e s  
are a l l  r e l e v a n t  to the p r o c e s s i n g  o f  
sentences c o n t a i n i n g  r e l a t i v e  c l a u s e s :  

She P a r a l l e l  F u n c t i o n  (PF) 
S t r a t e g y .  Comprehension f o r  sentences 
c o n t a i n i n g  r e l a t i v e  c l auses  i s  
f a c i l i t a t e d  i f  the r e l a t i v e  pronoun 
p l a y s  the same grammat ica l  r o l e  (S or O) 
as i s  p layed  by the m o d i f i e d  noun. 8 

The I n t e r r u p t i o n  S t r a t e g y .  A 
n o n - i n t e r r u p t e d  c l a u s e  i s  e a s i e r  to 
comprehend than an i n t e r r u p t e d  c l a u s e .  ~° 

The Word Order S t r a t e q y .  A c l ause  
in  normal word o rde r  i s  e a s i e r  to 
comprehend than a c l a u s e  in  non-normal  
word o r d e r .  I°  

The Ad jacency S t r a t e g y .  In p a r s i n g  
a noncompound sen tence ,  s t a r t  from the 
l e f t  and group t o g e t h e r  as c o n s t i t u e n t s  
of  the same c l a u s e  two ad jacen t  NPs 
( i . e . ,  those  not  sepa ra ted  by ano ther  
NP) and an ad jacen t  verb  no t  a l r e a d y  
ass igned  to a c l a u s e .  I n t e r p r e t  the 
f i r s t  NP as the s u b j e c t  and the second 
NP as the o b j e c t  o f  the ve rb .  e 

The P a r a l l e l  F u n c t i o n  s t r a t e g y  was 
i n i t i a l l y  proposed 8 to  account  f o r  
E n g l i s h  a c q u i s i t i o n  da ta ,  a ] t houqh  i t  

was l a t e r  found 9 to  be fa r  less  
o p e r a t i v e  fo r  a d u l t s .  There are twc 
fundamenta l  problems a s s o c i a t e d  w i t h  
t h i s  s t r a t e g y .  The f i r s t  i s  t ha t  i t  i s  
not  c l e a r  whether  p a r a l l e l  f u n c t i o n  i s  
to be d e f i n e d  on u n d e r l y i n g  or  su r f ace  
grammat ica l  r o l e s .  In  the pass i ves  
l i s t e d  above, s u r f a c e  grammat ica l  r o l e s  
are i n d i c a t e d  fo r  a l l  NPs, i n c l u d i n g  
r e l a t i v e  pronouns.  However, each o f  
those cou ld  a l s o  be i n t e r p r e t e d  in  
u n d e r l y i n g  terms. For example, the 
r e l a t i v e  pronoun i s  c o n s t r u e d  as s u b j e c t  
in  type SSp, a l t h o u g h  in  deep s t r u c t u r e  
terms i t  i s  the o b j e c t .  Consequen t l y ,  
two d i s t i n c t  v e r s i o n s  o f  the s t r a t e g y  
are p o s s i b l e ,  one based on su r f ace  
grammat ica l  r e l a t i o n s  and the o t h e r  
based on u n d e r l y i n g  r e l a t i o n s .  Both 
v e r s i o n s  are t e s t e d  here .  The second 
prob lem is  concep tua l  in  n a t u r e ,  In 
p a r t i c u l a r ,  the s t r a t e g y  seems to lack  
any e x p l a n a t o r y  power, s t a n d i n g  o n l y  as 
an i s o l a t e d  s ta tement  o f  c e r t a i n  
r e s u l t s ,  w i t h o u t  independent  m o t i v a t i o n .  
In f a c t ,  even i t s  r e l e v a n c e  fo r  the 
a c q u i s i t i o n  data has been c h a l l e n g e d .  7 

Both the Word Order and 
I n t e r r u p t i o n  s t r a t e g i e s  were proposed 1° 
to  deal  w i t h  language a c q u i s i t i o n  
phenomena, but  bo th  can r e a d i l y  be 
t r a n s l a t e d  i n t o  p r o c e s s i n g  terms,  as 
they  have been here .  C l e a r l y ,  n e i t h e r  
i s  language s p e c i f i c ,  a l t h o u g h  the Word 
Order s t r a t e g y  assumes the e x i s t e n c e  o f  
a " b a s i c "  or "norma l "  word o r d e r ,  
u s u a l l y  assumed to be t ha t  o f  the 
s imp le ,  d e c l a r a t i v e ,  a f f i r m a t i v e  
sen tence .  On q u i t e  independent  g rounds ,  
Givon 4 has argued t ha t  the s imp le ,  
d e c l a r a t i v e ,  a f f i r m a t i v e  sentence type 
i s  the most bas i c  in  many, i f  not  a l l ,  
languages p r e c i s e l y  because i t  i s  
p r e s u p p o s i t i o n a l l y  the l eas t  burdened 
type.  The Word Order s t r a t e g y  p r e d i c t s  
t ha t  any c l a u s e  which d e v i a t e s  from the 
normal form w i l l  be more d i f f i c u l t  to 
p rocess  than one wh ich  does no t .  The 
I n t e r r u p t i o n  s t r a t e g y  p r e d i c t s  t h a t  any 
sen tence  w i t h  an i n t e r n a l l y  embedded 
( i n t e r r u p t i n g )  c l a u s e  w i l l  be more 
d i f f i c u l t  to  p rocess  than one w i t h  an 
embedded c l a u s e  at  one e x t r e m i t y  or the 
o t h e r ,  

Sheldon e noted t h a t  the Adjacency 
s t r a t e g y  i s  b a s i c a l l y  an E n g l i s h  p a r s i n g  
d e v i c e  wh ich  a p p l i e s  b l i n d l y  across  a 
sen tence  from l e f t  to  r i g h t ,  a s s i g n i n g  a 
s u r f a c e  grammat ica l  r o l e  to  each f u l l  NP 
i t  e n c o u n t e r s ,  and l e a v i n g  r e l a t i v e  
pronouns unana lyzed .  She p o i n t e d  out  
t ha t  the s t r a t e g y  sometimes f a i l s  to 
ass ign  grammat ica l  r o l e s  c o r r e c t l y .  For 
example,  i n  an SSa sentence l i k e  "The 
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man tha t  chased the dog saw the boy, 
the s t r a t e g y  ass i gns  The man as s u b j e c t  
o f  chased and the doq as o b j e c t .  I t  
then s k i p s  over  t ha t  and i n c o r r e c t l y  
ass igns  the doq as s u b j e c t  o f  saw, and 
f i n a ] ] y  s p e c i f i e s  the boy as o b j e c t .  
Thus, the Ad jacency s t r a t e g y  makes one 
e r r o r  f o r  type SSa. She]don 9 sugges ts  
t ha t  the number o f  e r r o r s  made by the 
s t r a t e g y  de te rm ines  the r e l a t i v e  
p r o c e s s i n g  d i f f i c u l t y  o f  t ha t  type o f  
s t r u c t u r e .  

Each s t r a t e g y  gene ra tes  p r e d i c t i o n s  
as to the ease o f  p r o c e s s i n g  o f  the 
e i g h t  sentence t ypes .  I f  bo th  Deep and 
Sur face v e r s i o n s  o f  P a r a ] ] e l  Func t i on  
are t e s t e d ,  f i v e  se ts  o f  p r e d i c t i o n s  
f o l l o w .  These are l i s t e d  in  Table 1, 
where ">" s i g n i f i e s  " i s  e a s i e r  to  
comprehend than"  or " i s  more n a t u r a l  
t h a n . "  

TABLE I. PREDICTIONS FOR EACH STRATEGY 

S t r a t e q y  

Deep PF 

Sur face  PF 

I n t e r r u p t i o n  

Word Order 

Ad jacency 

Predictions 

SSa,SOp,OOa,OSp > 
SOa,SSp,OSa,OOp 

SSa,OOa,SSp,OOp > 
OSa,SOa,OSp,SOp 

OOa,OSa,OSp,OOp > 
SOa,SSa,SSp,SOp 

SSa,OSa,SSp,OSp > 
SOa,OOa,SOp,OOp 

OSp,OSa > 
SSa,OOa,SSp,OOp > 
SOa,SOp 

The n a t u r a l n e s s  data  were ana lyzed  
on the U n i v e r s i t y  o f  A l b e r t a ' s  Amdahl 
470V/5 computer ,  us i ng  a packaged 
(BMD:O8V) th ree -way  a n a l y s i s  o f  v a r i a n c e  
program, w i t h  the f a c t o r s  o f  s u b j e c t s ,  
s y n t a c t i c  type ( f ou r  ] e v e ] s :  SS, SO, OS, 
00) ,  and v__gQice (two 1eve]s :  a c t i v e  and 
p a s s i v e ) .  A l l  the main e f f e c t s  were 
s i g n i f i c a n t  (~< .01 ) ,  but  more 
i m p o r t a n t l y  the type by v o i c e  
i n t e r a c t i o n  was a l s o  h i g h ] y  s i g n i f i c a n t  
( F ( 3 , 5 1 ) = 2 0 . 4 8 ,  E<.O01),  w i t h  the 
sentences  c o n t a i n i n g  a c t i v e  r e l a t i v e  
clauses judged significantly more 
natural than those containing passive 
relative clauses. Consequently, the two 
groups were analyzed separately. 
Planned comparisons were carried out on 
each group to determine which types 
within each group were judged to be 
significantly the more natural. Each of 
the five strategies was tested within 
the two groups. Within the group 
containing active relative clauses, the 
o n l y  s i g n i f i c a n t  f a c t o r  was 
I n t e r r u p t i o n ,  w i t h  types OOa and OSa 
judged s i g n i f i c a n t l y  more n a t u r a l  than 
SSa and SOa ( F ( 3 , 1 1 9 ) = 1 4 , 2 7 ,  ~< .001 ) .  
None o f  the Uther  s t r a t e g i e s  was 
o p e r a t i v e  in  t h i s  g r o u p .  

W i t h i n  the group c o n t a i n i n g  p a s s i v e  
r e l a t i v e  c lauses~  the o n l y  s i g n i f i c a n t  
f a c t o r  was Word Order .  The types OSp 
and SSp, which have a r e l a t i v e  c l a u s e  
word o rde r  o f  S V O ,  were judged 
s i g n i f i c a n t l y  e a s i e r  than types SOp and 
OOp, wh ich  have r e l a t i v e  c l a u s e  word 
o rde r  o f  OSV ( L ( 3 , 1 1 9 ) = 6 4 . 6 0 ,  ~< .001 ) .  
These r e s u l t s  are a l l  summarized in  
Table 2. 

TABLE 2. ENGLISH NATURALNESS dUDGEMENTS 

The E n g l i s h  Exper iment  

In o rde r  to  t e s t  the p r e d i c t i o n s ,  a 
s i n g l e  expe r imen t  was conducted u s i n g  as 
s t i m u l i  56 sentences  in  w r i t t e n  form, 
w i t h  seven sepa ra te  tokens 
( r e p l i c a t i o n s )  o f  each o f  the e i g h t  
t ypes .  The l e x i c a l  i tems were v a r i e d  
across  a l l  the sen tences .  The task  o f  
the s u b j e c t s ,  e i g h t e e n  n a t i v e  speakers 
o f  E n g l i s h ,  was to e v a l u a t e  each o f  the 
sen tences  in  terms o f  r e l a t i v e  ease o f  
comprehens ion or  n a t u r a l n e s s  on a 
n i n e - p o i n t  s c a l e ,  w i t h  "1" the most 
n a t u r a l  or  e a s i e s t  to  unde rs tand  and "9" 
the l e a s t .  Sub jec ts  were p e r m i t t e d  t o  
work at t h e i r  own r a t e s  and were urged 
to i g n o r e  as fa r  as p o s s i b l e  the a c t u a l  
l e x i c a l  i tems,  f o c u s i n g  t h e i r  a t t e n t i o n  
r a t h e r  on the forms o f  the sen tences .  

Voice N a t u r a l n e s s  Type Word Order 

A c t i v e  

Pass ive  

1 OSa S V O[SVO] 
OOa S V O[OSV] 

2 SOa S[OSV] 0 V 
SSa S[SVO] V 0 

3 OSp S V O[SVO] 
SSp S[SVO] V 0 

4 OOp S V O[OSV] 
SOp S[OSV] V O 

Interpretation 

The first question to address in 
interpreting these data is why those 
sentences containing passive relative 
c]auses were judged significantly more 
complex and less natural than those 
containing active relat4ves. To unravel 

6 2  - 



t h i s  complex i s sue ,  i t  i s  i n s t r u c t i v e  to  
examine seve ra l  f a c t o r s  a s s o c i a t e d  w i t h  
the a c t i v e / p a s s i v e  d i s t i n c t i o n .  W i t h i n  
an a c t i v e  c l a u s e ,  the s u b j e c t  o f  a 
t r a n s i t i v e  a c t i o n  verb  i s  t y p i c a l l y ,  
a l t h o u g h  not  a lways ,  i n t e r p r e t a b l e  as a 
semant ic  agent ,  w h i l e  fo r  the p a s s i v e ,  
i t  i s  c e r t a i n  t h a t  the s u b j e c t  i s  not  an 
agent .  In f a c t ,  Givon 4 has suggested 
t h a t  an i m p o r t a n t  f u n c t i o n  o f  the 
p a s s i v e  c o n s t r u c t i o n  i s  to  p lace  a 
non-agen t  NP i n t o  s u b j e c t  p o s i t i o n .  A 
p a s s i v e  c l a u s e  t h e r e f o r e  d e v i a t e s  from 
the "normal "  case o f  s u b j e c t  as semant ic  
agent .  Consequen t l y ,  w h i l e  bo th  a c t i v e  
and p a s s i v e  c l a u s e s  can be c h a r a c t e r i z e d  
as hav ing  a s u r f a c e  SVO word o r d e r ,  the 
s u b j e c t  o f  the p a s s i v e  i s  non -agen t ,  and 
the o b j e c t  i s  the o b j e c t  o f  the  
p r e p o s i t i o n  .b_~. 

Another  impo r tan t  d i f f e r e n c e  i s  
t h a t  pass i ves  are fa r  less  f r e q u e n t  than 
a c t i v e s .  In  d i s c u s s i n g  t e x t  coun ts  made 
over  a broad spect rum o f  genres ,  Givon 4 
r e p o r t e d  t h a t  some 90% of  the 
a f f i r m a t i v e ,  d e c l a r a t i v e  sentences were 
a c t i v e s ,  and o n l y  10% were p a s s i v e s .  
Fu r the rmore ,  o n l y  20% o f  the l a t t e r  were 
" f u l l "  p a s s i v e s  w i t h  o v e r t  a g e n t i v e  b~ 
ph rases ,  w h i l e  80% were t r u n c a t e d  
p a s s i v e s .  A c c o r d i n g l y ,  o n l y  2% o f  
a f f i r m a t i v e ,  d e c l a r a t i v e  sentences  are 
" f u l l "  p a s s i v e s .  Givon 4 suggested the 
s p e c i a l  d i s c o u r s e  p r o p e r t i e s  and 
p r e s u p p o s i t i o n s  a s s o c i a t e d  w i t h  the 
p a s s i v e  migh t  account  f o r  t h e i r  low 
f r equency .  For example,  the s u b j e c t  o f  
a p a s s i v e  c l a u s e  i s  no t  a p o t e n t i a l  
agent ,  but  i s  more t y p i c a l l y  a semant ic  
p a t i e n t .  However, the s u b j e c t s  o f  
d e c l a r a t i v e  sen tences  tend to c o n t a i n  
Given i n f o r m a t i o n ,  w i t h  the o b j e c t s  more 
l i k e l y  to  be New. Th is  f o l l o w s  from the 
Given-New s t r a t e g y ,  2 a c c o r d i n g  to wh ich  
Given i n f o r m a t i o n  n o r m a l l y  precedes New 
in  a sen tence .  Some 90% o f  the s u b j e c t  
NPs in  a c t i v e  sentences are d e f i n i t e ,  
w h i l e  93% o f  the s u b j e c t  NPs o f  p a s s i v e  
sen tences  are d e f i n i t e .  4 In g e n e r a l ,  
then ,  the s u b j e c t s  o f  bo th  a c t i v e  and 
p a s s i v e  sen tences  tend to  be d e f i n i t e  
and Given.  In  a c t i v e  sen tences ,  
however,  o n l y  about 56% o f  the d i r e c t  
o b j e c t  NPs are d e f i n i t e ,  and the d i r e c t  
o b j e c t  i s  f a r  more l i k e l y  to  c o n t a i n  New 
i n f o r m a t i o n  than i s  the s u b j e c t .  
S i m i l a r l y ,  i f  t he re  i s  an o v e r t  o b j e c t  
( a g e n t i v e )  phrase  in  a p a s s i v e ,  i t  i s  
a lmost  i n v a r i a b l y  New i n f o r m a t i o n .  

Based on these o b s e r v a t i o n s ,  we can 
e x t r a c t  the f o l l o w i n g  genera l  f a c t s  
c o n c e r n i n g  the  d i s t i n c t i o n  between 
a c t i v e  and p a s s i v e  c l a u s e s .  A c t i v e s  are 
more f r e q u e n t ,  have s u b j e c t  as anen t ,  

and o b j e c t  as p a t i e n t ,  Fu r the rmore ,  the 
s u b j e c t  o f  an a c t i v e  is  t y p i c a l l y  
d e f i n i t e  and Given,  w h i l e  the o b j e c t  i s  
less  l i k e l y  to  be d e f i n i t e  and more 
l i k e l y  to be New i n f o r m a t i o n ,  The 
p a s s i v e ,  on the o t h e r  hand, has a 
d e f i n i t e ,  n o n - a g e n t i v e ,  t y p i c a l l y  Given 
s u b j e c t  and i f  i t  has an o b j e c t  at a l l ,  
the o b j e c t  i s  agent ,  t y p i c a l l y  d e f i n i t e ,  
and New. The d i f f e r e n c e s  are c l e a r l y  
s i g n a l l e d  by the word o rde r  and 
m o r p h o l o g i c a l  f a c t o r s  a s s o c i a t e d  w i t h  
the p a s s i v e .  Consequen t l y ,  i t  would 
appear t ha t  the g l o b a l  c h a r a c t e r i s t i c  o f  
v o i c e  has a s s o c i a t e d  w i t h  i t  a hos t  o f  
s y n t a c t i c ,  semant i c ,  and d i s c o u r s e  
p r o p e r t i e s ,  w i t h  the p a s s i v e  be ing  by 
fa r  the more "marked" and less  expec ted  
form. 

Once the two groups have been 
separa ted  by v o i c e ,  we can examine the 
f a c t o r s  w i t h i n  each group which g i v e  
r i s e  to  f u r t h e r  subg roup ings .  W i t h i n  
the a c t i v e s ,  the I n t e r r u p t i o n  s t r a t e g y  
sepa ra tes  the f ou r  g roups  i n t o  two, 
d e m o n s t r a t i n g  t h a t  comprehens ion i s  more 
d i f f i c u l t  when a r e l a t i v e  c l a u s e  
i n t e r r u p t s  the main c l a u s e .  W i t h i n  the 
p a s s i v e s ,  Word Order was the o n l y  
s i g n i f i c a n t  f a c t o r :  a p a s s i v e  r e l a t i v e  
c l a u s e  w i t h  SVO word o rde r  was judged 
e a s i e r  to  comprehend than one w i t h  an 
OSV word o r d e r .  I n t e r r u p t i o n  p layed  no 
r o l e  among the subg roup ings  o f  the 
p a s s i v e s .  

The expe r imen t  demonst ra ted  the 
impor tance  o f  I n t e r r u p t i o n  and Word 
Order ,  w h i l e  n e i t h e r  v e r s i o n  o f  P a r a l l e l  
F u n c t i o n  nor Adjacency emerged as 
s i g n i f i c a n t .  However, the two o p e r a t i v e  
s t r a t e g i e s  are not  e q u a l l y  s a l i e n t ,  and 
in  p a r t i c u l a r ,  i t  appears t h a t  
I n t e r r u p t i o n  i s  i m p o r t a n t  o n l y  f o r  the  
a c t i v e  s t r u c t u r e s ,  i n  wh ich  the normal 
e x p e c t a t i o n  o f  s u b j e c t  as agent i s  met. 
For the non-normal  ( pass i ve~  cases,  Word 
Order i s  ve ry  i m p o r t a n t .  Consequen t l y ,  
i t  appears t h a t  Word Order must be 
s a t i s f i e d  be fo re  I n t e r r u p t i o n  can be 
c a l l e d  i n t o  p l a y .  

At t h i s  p o i n t ,  someth ing f u r t h e r  
must be sa id  about the consequences o f  
the  Given-New s t r a t e g y  w i t h i n  r e l a t i v e  
c l a u s e s .  Since i t  has an an teceden t ,  a 
r e l a t i v e  pronoun t y p i c a l l y  r e p r e s e n t s  
Given i n f o r m a t i o n .  Consequen t l y ,  in  a 
r e . ] a t i v e  c l a u s e  w i t h  the s t r u c t u r e  [RP V 
NP], the r e l a t i v e  pronoun i s  s u b j e c t  and 
i s  in  the p o s i t i o n  a s s o c i a t e d  w i t h  Given 
i n f o r m a t i o n .  For r e l a t i v e  c l a u s e  
s t r u c t u r e s  o f  the form [RP NP V],  the 
r e l a t i v e  pronoun i s  aga in  the f i r s t  NP 
in  the c l a u s e ,  and s a t i s f i e s  the Given 
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p o s i t i o n .  Fu r the rmore ,  i t  i s  j u s t  t h i s  
Given RP which can be s u c c e s s f u l l y  
d e l e t e d .  However, the s u b j e c t  NP, which 
i s  a l s o  t y p i c a l l y  Given i n f o r m a t i o n ,  now 
f i n d s  i t s e l f  in  the New p o s i t i o n ,  
a c c o r d i n g  to the Given-New s t r a t e g y .  
Consequen t l y ,  t h i s  type of  r e l a t i v e  
c l a u s e  s t r u c t u r e ,  w i t h  word o rde r  OSV, 
might  be expec ted  to be somewhat less  
n a t u r a l  in  terms o f  the Given-New 
s t r a t e g y ,  than the fo rmer ,  w i t h  the word 
o rde r  SVO. No such significant 
d i f f e r e n c e  was found in  these da ta ,  
a l t h o u g h  such a r e s u l t  was r e p o r t e d  by 
Lynkowsky, 6 who conducted  a s i m i l a r  
e x p e r i m e n t ,  but  used o n l y  a c t i v e  
r e l a t i v e  c l a u s e s .  In  her e x p e r i m e n t ,  
t he re  was no d e v i a t i o n  from the 
expec ted ,  normal case o f  s u b j e c t  as 
p o t e n t i a l  agent ,  and c o n s e q u e n t l y  i t  
would be expec ted  tha t  the dominant  Word 
Order s t r a t e g y  would be the f i r s t  
s t r a t e g y  to be c a l l e d  i n t o  o p e r a t i o n .  

W i t h i n  the p a s s i v e  group,  the i ssue  
i s  somewhat more complex.  The p a s s i v e  
r e l a t i v e  c l auses  can have one o f  two 
forms, e i t h e r  [RP be Ved by NP], w i t h  
the word o rde r  o f  SVO, or  [RP NP be Ved 
b y ] ,  w i t h  an OSV word o r d e r .  In bo th  
cases,  the normal e x p e c t a t i o n  o f  s u b j e c t  
as agent i s  v i o l a t e d .  The r e s u l t s  o f  
the expe r imen t  i n d i c a t e  t ha t  i t  i s  the 
fo rmer ,  SVO,  p a s s i v e s  wh ich are judged 
f a r  more n a t u r a l  than the l a t t e r ,  OSV 
s t r u c t u r e s .  In  terms o f  the Given-New 
s t r a t e g y ,  t h i s  makes a g rea t  deal  o f  
sense. In  the SVO case,  the r e l a t i v e  
proqoun appears to be Given fo r  two 
reasons:  i t  i s  a s u b j e c t  and i t  i s  a 
r e l a t i v e  pronoun. The a g e n t i v e  NP 
o b j e c t  i s  p r e c i s e l y  where New 
i n f o r m a t i o n  shou ld  be. In the OSV case, 
however,  the r e l a t i v e  pronoun shou ld  be 
Given s i n c e  i t  i s  a r e l a t i v e  p ronoun,  
bu t  i t  shou ld  be New s i n c e  i t  i s  the 
o b j e c t  o f  the p r e p o s i t i o n  ..~. 
Fu r the rmore ,  the s u b j e c t  NP i s  in  the 
New p o s i t i o n ,  but  as s u b j e c t  i t  shou ld  
be Given.  Consequen t l y ,  the Given-New 
s t r a t e g y  seems to be wo rk i ng  a g a i n s t  
i t s e l f  i n  the p a s s i v e  r e l a t i v e  c l a u s e s  
w i t h  OSV word o r d e r ,  

One f i n a l  aspect  o f  the Given-New 
f a c t o r  must a l s o  be ment ioned .  
T y p i c a l l y ,  d e f i n i t e  NPs are c o n s t r u e d  as 
Given i n f o r m a t i o n .  In the s t i m u l i  f o r  
the p resen t  e x p e r i m e n t ,  however,  a11 NPs 
were d e f i n i t e .  I f  a r e l a t i v e  c l a u s e  i s  
formed on a d e f i n i t e  NP, t he re  may be a 
tendency to v iew the r e l a t i v e  c l a u s e  as 
add ing  to the d e f i n i t e n e s s  or  
s p e c i f i c i t y  o f  the NP, t he reby  making i t  
even more " G i v e n , "  r e g a r d l e s s  o f  where 
i t  i s  p laced  in  the sen tence .  

Consequen t l y ,  w i t h i n  the a c t i v e  group,  
the Given-New s t r a t e g y  might  be viewed 
as a " f o r c e  ''3 f a v o r i n g  s t r u c t u r e s  w i t h  
the r e l a t i v e  c l auses  on the s u b j e c t  NP, 
w h i l e  I n t e r r u p t i o n  would be a f o r ce  
f a v o r i n g  s t r u c t u r e s  w i t h  r e l a t i v e  
c l auses  on o b j e c t  NPs. A c c o r d i n g l y ,  
these two fo rces  are in  c o m p e t i t i o n  
w i t h i n  the a c t i v e s .  In the p a s s i v e  
group,  however,  the Word Order s t r a t e g y  
f a v o r s  r e l a t i v e  c l a u s e s  o f  the form SVO, 
and the Given-New s t r a t e g y  a l s o  f a v o r s  
such s t r u c t u r e s .  Here, the two 
s t r a t e g i e s  work t o g e t h e r .  

The Japanese Exper iment  

At t h i s  p o i n t ,  b r i e f  ment ion  w i l l  
be made o f  a Japanese exper imen t  s i m i l a r  
to the one r e p o r t e d  above, bu t  f o c u s i n g  
o n l y  on a c t i v e  r e l a t i v e  c l a u s e s ,  The 
same methodo logy  was employed, w i t h  24 
n a t i v e  speakers o f  Japanese s e r v i n g  as 
s u b j e c t s .  The s t i m u l i  were twe lve  
sen tences ,  w i t h  t h ree  r e p l i c a t i o n s  o f  
fou r  t ypes .  Japanese i s  an SOY 
language,  and the r e l a t i v e  c l a u s e  
precedes the m o d i f i e d  NP. Fu r the rmore ,  
Japanese r e l a t i v e  c l auses  do not  c o n t a i n  
r e l a t i v e  pronouns,  bu t  r a t h e r  e x h i b i t  
d e l e t i o n  o f  the r e ] a t i v i z e d  NP. The 
f o l l o w i n g  fou r  s t r u c t u r e s  were t e s t e d :  

SS 

SO 

OS 

O0 

[NP+o V]NP+ga NP+o V 
okane o m i t s u k e t a  o toko  ga s h a r e i  o 
mora t t a  
money OM found man SM reward OM 
r e c e i v e d  
"The man who found the money 
r e c e i v e d  the reward . "  
[NP+ga V]NP+ga NP+o V 
kodomo ga k a r a k a t t a  i nu  g a t e  o 
kanda 
c h i l d  SM teased dog SM hand OM b i t  
"The dog t ha t  the c h i l d  teased b i t  
( h i s )  hand. "  
NP+ga [NP+o V]NP+o V 
shoo jo  ga sakana o tabe ta  nero o 
t a t a i t a  
g i r l  SM f i s h  OM ate  cat  OM spanked. 
"The g i r l  spanked the ca t  t h a t  a te  
the f i s h . "  
NP+ga [NP÷ga V]NP+o V 
gakuse i  ga kyoo ju  ga k a i t a  hon o 
yonda 
s t u d e n t  SM p r o f e s s o r  SM wro te  book 
OM read 
"The s tuden t  read the book t ha t  the 
p r o f e s s o r  w r o t e . "  

The data were ana lyzed  on the 
U n i v e r s i t y  o f  A l b e r t a ' s  Amdah] 470V/6 
computer ,  us i ng  the BMD:O8V two-way 
a n a l y s i s  o f  v a r i a n c e  program w i t h  
sub ject .s  and types ( f ou r  l e v e l s :  SS, SO, 
OS, 00) as f a c t o r s .  The o n l y  
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s i g n i f i c a n t  f a c t o r  was type (~ (3 ,69 )=  
115.54, ~< ,001 ) .  Planned compar isons 
were used to t e s t  fo r  each of  the 
s t r a t e g i e s  except  fo r  the 
E n g l i s h - s p e c i f i c  Adjacency s t r a t e g y .  
The f i r s t  compar ison  i n d i c a t e d  t ha t  
types SS and OS were s i g n i f i c a n t l y  
e a s i e r  and more n a t u r a l  than types SO 
and O0 ( F ( 3 , 6 9 ) = 3 1 8 . 2 7 ,  ~< .001 ) .  There 
was no s T g n i f i c a n t  d i f f e r e n c e  between O0 
and SO, a l t h o u g h  type SS was 
s i g n i f i c a n t l y  e a s i e r  than OS 
( L ( 3 , 6 9 ) = 2 8 . 2 5 ,  ~ < . 0 0 1 ) .  These r e s u l t s  
are r e p r e s e n t e d  in  Table 3. 

TABLE 3, JAPANESE NATURALNESS dUDGEMENTS 

N a t u r a l n e s s  Type Word Order 

1 ss [ 0 v ] s  0 v 

2 OS S [OV]O V 

3 O0 S [SV]O V 
s0 [ sv ]  0 v 

The f a c t o r  s e p a r a t i n g  the f i r s t  two 
types from the second p a i r  i s  c l e a r l y  
Word Order:  sentences c o n t a i n i n g  
r e l a t i v e  c l a u s e s  w i t h  OV word o rde r  are 
p r e f e r r e d  over those  c o n t a i n i n g  r e l a t i v e  
c l a u s e s  w i t h  the SV word o r d e r .  
Moreover ,  w i t h i n  the p a i r  c o n t a i n i n g  OV 
r e l a t i v e  c l a u s e s ,  I n t e r r u p t i o n  
de te rm ined  t ha t  the  n o n - i n t e r r u p t e d  SS 
type was p r e f e r r e d  over  the i n t e r r u p t e d  
OS type .  Consequen t l y ,  in  dapanese, as 
in  E n g l i s h ,  the  Word Order s t r a t e g y  is  
the more i m p o r t a n t  o f  the two, w i t h  
I n t e r r u p t i o n  o n l y  c a l l e d  i n t o  o p e r a t i o n  
when the normal word o rde r  i s  met, In 
her s t udy  o f  the a c q u i s i t i o n  o f  compound 
and complex sen tences  in  dapanese, 
Kawashima 5 found t ha t  l e f t - b r a n c h i n g  
s t r u c t u r e s  were mastered b e f o r e  those 
c o n t a i n i n g  c e n t e r  embeddings, thus 
s u p p o r t i n g  I n t e r r u p t i o n  as the major 
f a c t o r  in  the a c q u i s i t i o n  o f  r e l a t i v e  
c l a u s e s .  

Only s p e c u l a t i o n  can be o f f e r e d  as 
to why the OV word o rde r  i s  p r e f e r r e d  to 
the SV. dapanese, l i k e  E n g l i s h ,  appears 
to obey the Given-New s t r a t e g y ,  but  
u n l i k e  E n g l i s h ;  Japanese p e r m i t s  the 
o m i s s i o n  of  an "unde rs tood "  ( e . g . ,  
Given)  NP, making sentences w i t h o u t  
o v e r t  s u b j e c t s  q u i t e  common. W i t h i n  
r e l a t i v e  c l a u s e s ,  the Given,  r e l a t i v i z e d  
NP is  o m i t t e d .  But s i nce  Given s u b j e c t s  
may a l s o  be o m i t t e d ,  i t  f o l l o w s  t h a t  the 
OV c l a u s e  type would  be more n a t u r a l  and 
common than the SV type when the verb  i s  
t r a n s i t i v e .  In  s h o r t ,  the Japanese data 

suppor t  the c r o s s - l i n g u i s t i c  v i a b i l i t y  
o f  the Word Order ,  I n t e r r u p t i o n ,  and 
Given-New s t r a t e g i e s .  

Conc lus i ons  

O r i g i n a l l y ,  t h i s  r esea rch  was 
unde r taken  in  an a t tempt  to  s o r t  out  
compet ing c o g n i t i v e  s t r a t e g i e s  r e l e v a n t  
to the p r o c e s s i n g  o f  complex sentences 
w i t h  r e l a t i v e  c l a u s e s .  That goal  was 
ach ieved ,  and the impor tance  of  bo th  
Word Order and I n t e r r u p t i o n  was 
demons t ra ted ,  w h i l e  bo th  v e r s i o n s  o f  
P a r a l l e l  F u n c t i o n  and Adjacency were 
r e j e c t e d .  However, o t h e r  s t r a t e g i e s  
were a l s o  found to be o p e r a b l e .  The 
semant ic  s t r a t e g y  which a s s o c i a t e s  
s u b j e c t  w i t h  agent i s  in  f a c t  a v e r s i o n  
o f  Word Order .  In  a d d i t i o n ,  and perhaps 
most i m p o r t a n t l y ,  the Given-New s t r a t e g y  
was found to be o f  ext reme impor tance ,  
bo th  fo r  E n g l i s h  and f o r  Japanese. 
F i n a l l y ,  a h i e r a r c h y  o f  s t r a t e g i e s  has 
suggested i t s e l f .  The Given-New 
s t r a t e g y  i s  o b v i o u s l y  o f  g r e a t  
impor tance  fo r  sentences  in  c o n t e x t ,  and 
a l t h o u g h  the s t i m u l i  used in  the two 
s t u d i e s  r e p o r t e d  here were p resen ted  in  
i s o l a t i o n ,  the s t r a t e g y  s t i l l  seems to 
be o p e r a t i v e .  Fu r the rmore ,  w i t h i n  a 
p a r t i c u l a r  sen tence ,  i t  appears t h a t  
Word Order c r i t e r i a  must be s a t i s f i e d  
b e f o r e  I n t e r r u p t i o n  is  employed. 

There are s t i l l  numerous loose ends 
to be i n v e s t i g a t e d .  The d e f i n i t e n e s s  o f  
NPs must be v a r i e d  e x p e r i m e n t a l l y  to  
t i g h t e n  up the t e n t a t i v e  s u g g e s t i o n s  
c o n c e r n i n g  the Givenness o f  d e f i n i t e  
NPs; sen tences  must be c a r e f u l l y  s t u d i e d  
in  c o n t e x t s ;  t e x t  coun ts  shou ld  be 
unde r taken  to e s t a b l i s h  the p r o p o r t i o n  
o f  r e l a t i v e  c l auses  and t h e i r  p o s i t i o n s ,  
in  accordance w i t h  such f a c t o r s  as 
d e f i n i t e n e s s ,  I n t e r r u p t i o n ,  and the 
Given-New s t r a t e g y .  The p r e s e n t  s t udy  
has o n l y  s c r a t c h e d  the s u r f a c e ,  but at 
l eas t  the r e s u l t s  are encou rag ing  in  
t ha t  they  accord we] ]  ac ross  two v e r y  
d i f f e r e n t  languages,  p r o v i d i n g  a s t a r t  
on the prob lem o f  the i n t e r a c t i o n  o f  
c o g n i t i v e  s t r a t e g i e s .  
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