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1.  Introduction 

Japanese relat ive clauses of fer  a  unique opportuni ty  to  exp lore  the way in  

which languages can be responsive both  to  what  may be r igid  order ing 

const r aint s  imposed internal ly  to the l anguage system and yet  to  the  

opposing demand for  f l exibi l i ty  to  a l low opt imal  accumulat ion  of  

informat ion in  context .  As demonstrated  in  the previous chapter  of  th i s  book,  

J apanese has very great  f l exibi l i ty  wi th  r espect  to  how individual  t erms  are 

in t roduced in  any Japanese d i scourse .   Yet  thi s  i s  pai r ed  wi th  r ig idly  

posi t ional  unambiguous indicat ion when some local  chunk of  informat ion i s  

complete ,  the  part i cl es  in  each  case s ignal l ing clear  t ransi t ion point s  f rom 

one such  chunk to  the in i t i at ion of  the  next . 2  Case part i cl es ,  end-placement  

of  verbs and the morphological ly  t ransparent  end-placed  t ense marker s  

car r i ed by the verb al l  contr ibute  to  thi s  end.   However ,  th i s gives r i se to  

the apparen t  awkwardness  that  r el at ive c lauses wi l l  have to  be posi t ioned 

before  the head  noun to  which the case  part i c l es are a t t ached.   Thi s  i s 

essent ia l ,  as  otherwise rela t ive clauses wi l l  not  be able  to  play the adjunct  

role  in  bui lding up  complex rest r i ctor  speci f i cat ions which is  defini t ive  of  

them.  Indeed,  rel at ive clause modif i cat ion  invariab ly precedes  the nominal  

head ,  i f  there  i s  one:  

(1)  Hiroto-ga   mui ta  r ingo-wa oi sikat t a     

HirotoN O M   peeled  appleTO P  oi s ikat t a  

The apple  Hi roto  peeled was deli cious.  

                                                      
1  We are  grateful  to  a number  of  people for  input  in the evolut ion of  these 

ideas about  relat ive clauses:  Dov Gabbay,  Eleni  Gregoromichelaki ,  J ieun 
Kiaer,  Wil f r i ed  Meyer-Viol ,  Masayuki  Otsuka,  Shinichiro  Oyetade.   The 

substance of  th i s paper  was presented at  the Relative Clause conference  

Cambridge October  2008,  and we are grateful  for  comments f rom 

par t i cipant s  there .   
2  There  i s  some uncertainty  as  to  whether  case and tense marking par t i cl es  

shou ld be c lassif i ed as  suff ixes.  In  J apanese,  case and t ense par t icl es  a l ike  

are  phonological ly suff ixed  to  the immediately preceding element .  And ,  

whi le  they do not  per form qui t e  the same funct ion as  the inf l ect ional  

suff ixes  in  Romance l anguages ,  they have a systemat ic funct ion in  

determining for  the expression of  which they are the f inal  morphological  
e lement ,  the  role  of  that  phrase in  the l arger  st ructure.  Since,  in  the analys i s,  

the  part i c l es  are  analysed  in  t erms of  the update  they provide to  the 

progressive project ion of  semant ic  st ructu re ,  the  use of  the  t erm `suff ix '  i s 
purely  informal .   In  par t icular,  i t  should  not  be t aken as  ind icat ing any 

commitment  to  a morphological  component .  
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This imposes the chal lenge of  how speakers  r esolve the apparent ly  opposing 

tensions of  l inear  order  and head-final i ty.   What  we shal l  argue in  th i s  

chapter  i s  that  sens i t ivi ty  to  the dynamics  of  l anguage process ing in  context  

p lays a  central  role  in  r ela t ive-clause const rual  in  Japanese.   In  par t icular,  

we shal l  show that  i t  i s  fundamental  to two  primary types  of  r ela t ive clause 

sequence di splayed in  head-final  languages,  so-cal led gapless  and  so -call ed  

head-internal  r el a t ives ,  (2)  and  (3) ,  both  of  which  l ack  the ident i f iable  

empty pos it ion  charac teri s t i c  of   head-ini t i a l  and head-f inal  r el a t ive clauses:   

(2)  Keeki-ga  yakeru  n ioi -wa  subarasi i  

CakeN O M  bake  smel l T O P    lovely 

The smel l  such that  the  cake i s  baking i s lovely 

(3)  John-wa  r ingo-o  mui ta -no-o  tabeta 

John TO P  appleA C C  peeled-no A C C  at e  

John  ate  the apple  he had  peeled 

We shal l  al so show how the ful l  ar ray of  propert i es  o f  these Japanese  

rela t ive clauses emerges  as  a consequence of  a  perspect ive in  which syntax  

is  envi saged as  mechani sms fo r  building up st ructure in r eal  t ime  relat ive to  

context .  We wi l l  pred ict  the blur r ing of  r es t r ict ive and  nonrest r ic t ive forms 

of  cons t rual  for  head-f inal  rel a t ives ,  and the  avail abi l i ty  of  pragmat ic 

inferencing for  gapless  re lat ive c lauses.  As a  f inal  bonus,  these r ela t ive  

c lause types wi l l  form a subpart  of  an  overal l  rel at ive-clause typology.   

2.  Dynamic Syntax: a general  dynamics for structural  explanation 

To summari se the general  dynamics of  Japanese  s t ructure-bui lding in  t erms 

that  Dynamic Syntax (DS)  makes  avai lable ,  Japanese,  l ike  a l l  o ther  

languages,  involves  mechani sms both for  progressively  inducing local  

representat ions  of  content  and fo r  inducing dependency rela t ions between 

non-local  e l ements  in such st ructu res.  The st ructures that  are buil t  ar e  

predicate-argument  st ructures,  r epresented  as  t rees ,  and developed across a 

sequence of  part i al  t r ees  in  which content-r epresentat ion,  s t ructural  

representat ion,  and  even  the t ree- relat ions  themselves  may al l  be  in  some 

way part i al  and needing l at er  update.   Al l  syntact ic processes are  analysed 

in  these t erms,  wi th  concept s  of  s t ructural  under speci f i cat ion  and  update 

to tal ly r eplacing concept s of  movement  o r  permutation  (see chapter  1  for  

detai l s) .  For example,  so -cal l ed shor t -scrambl ing i s  not  analysed in  t erms of  

permutabi l i ty of  const i tuent s ,  but  via  the assumpt ion  that  argument  t erms 

projected f rom NPs can be const ructed in  arbit r ary order,  wi th  the case  

marking on that  NP used const ructively  to dicta te the part i cular  s t ructural  

rel a t ion of  the  argument  to some containing proposi t ional  node,  viz  logical -
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subject ,  object  or  indi rect  object .  Long-di stance dependency i s al so not  

expressed  as  movement  ( `` l ef t  d i slocat ion ' ' )  but  in t erms of  const ruct ion of  a 

s t ructural ly  unf ixed r ela t ion ,  merely that  o f  ` `dominated by ' '  the  node from 

which thi s  r elat ion  i s  const ructed ,  wi th  the case  or  o ther  suff ix  dictat ing 

lat er  resolut ion  wi thin  the emergent  t r ee .   In  long-dist ance scrambl ing,  case 

plays merely  an  ``ou tput  f i l ter ' '  ro le ,  for  example accusat ive-marked  NPs 

impose the r est r i c t ion that  in  the r esul t ant  t ree ,  the mother  of  the  node 

under cons truct ion  must  be a predicate  node.  Both general  computat ional  

act ions,  such as  the l icense to const ruct  such ` `unf ixed ' '  nodes wi thin an 

emergent  st ructure ,  and  l exical  act ions ini t i at ed by individua l  words or  

par t i cles ,  are def ined in t erms of  incremental  growth of  s t ructural  

representat ion.  The only di ff erence i s that  the l a t t er  are  l exical ly  t r iggered,  

so there  are  natural  f eeding rela t ions between the two.   

Al l  these mechanisms are  def ined  to  al low thei r  implementat ion 

rela t ive to  informat ion presented in  the overal l   interpretat ion process,  

whether  that  i s  provided  by the const ruct ion process i t se l f ,  or  from the 

context .  The s ignif i cance of  th i s  context - rela t ivi ty  i s  that  the  mechani sms 

are  def ined to  t ake,  as  input ,  s tructures which may themselves  be only 

par t i al ly  developed,  and  to  yield ,  as  output ,  s tructures which equally  may 

not  be ful ly developed .   The over-arching const raint  i s  that  for  any 

successful  sequence  of  act ions ,  the  p rocess  of  tr ee-growth must  be 

monotonic:  there  i s  no process o f  r emoving informat ion  al ready establ i shed .  

Furthermore,  context   i s  s imi larly  def ined  as  re taining a  r ecord  of  s t ructure 

const ructed and of  act ions used in  i t s development ;  so   the ent i re process 

both of  const rual  and syntact i c  explanat ion  i s analysed  in terms of  

incremental  growth of  informat ion r elat ive to  context ,  wi th  a l l  aspect s  of  

that  process s t ructu ral ly r epresented as  monotonic  growth of  b inary 

branching t r ee  s t ructures .  The concept  of  wel l formedness  resides in  there  

being at  l east  one successful  der ivat ion  from ass igned input ,  using the 

words st r i ct ly  in  the sequence presented and  general / l exical  act ions  to  yield  

a t  l east  one complete  proposi t ional  s t ructure  representat ion along a  s t r ic t ly  

monotonic  t ree-growth p rocess ,  wi th  al l  requirements  that  have been  

imposed at  intermedia te  s t eps having been  sat i sf ied (Cann et  al  2007) .   

 

2.1 .    Logical  Underpinnings -  The Tree Logic  LOFT 

Two aspects   of  the methodology to which the Dynamic Syntax perspect ive 

is  commit t ed are  cent ral .  On the one hand  there  i s  a  commitment to being 

expl i ci t  about  al l  aspect s of  s t ructural  growth.  On the o ther  hand,  there  i s   a 

commitment  to  def ining a  model  which  di r ect ly r efl ect s  the  dynamics of  on-

l ine processing.   The system  i s  thus  def ined as  a  set  of  cons t rain ts  l i censing 
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incremental  and  monotonic  growth  of  semant ic  r epresentat ions,  whose 

implementat ion  in  the expl icat ion  of  the  data  themselves  i s  taken  to  match  

that  dynamics .   To  give a  DS-based account  of  rela t ive c lause const rual  in  

J apanese,  we need  to add  an  out l ine of  quant i f i er  const rual  to  the DS 

assumpt ions set  out  in  chapter  1 .  

The formal  sys tem underpinning the part i al  t rees  that  are  const ructed  

is  a  logic  of  f ini t e  t rees  (LOFT:  Blackburn and Meyer-Viol  1994).  Fi r st  we 

repeat  here  the central  hear t  of  the  formal  f ramework of  Dynamic Syntax,  

the Logic  of  Fini t e  Trees (Blackburn and Meyer-Viol  2004) ,  as  thi s  and i t s 

def ined modal  opera tor s are  impor tant  for  the characteri sat ions of  NP 

const rual  that  fol low.  Being commit ted  to  expli ci tness  about  growth  of  t ree-

representat ions  means being expli ci t  about  t r ees themselves.  Trees  are not  

s imply presumed as  pr imi t ives  wi thout  fur ther  di scussion as  s t andardly  in  

l ingui s t i c  theori sing:  they are  describable  by a  Logic  of  Fini t e  Trees that  

determines  what  i s and i s  not  a wel l - formed t r ee .  LOFT i s  a  modal  logic  

wi th s imple up-down modal i t i es ,  r ef lecting daughterhood and motherhood 

respect ive:   f rom a node n ,  <↓>X  means `X  holds  at  the  daughter  of  n ' ;  

<↑>X ,  conversely,  means that  `X  holds at  the  mother  of  n ' .  <↓0>  and <↓1>   

are  operato rs  denot ing argument -daughter  and  functor-daughter  r e la t ions 

respect ively.   <↓*>  and < ↑
*

>  def ine not ions of  `dominate '  and `be dominated  

by '  r espectively,  wi th  more local i sed var iant s  <↓
1* >  and <↑

1* >  respect ively,  to  

which we return .  Dynamic Syntax uses thi s  sys tem to define nodes in  a t r ee ,  

and  how any such t ree  may grow (see chapter  1) .  

 

2.2 .  Logical  Underpinnings -  The Epsi lon calculus 

To express  natural  l anguage quant i f i cation  and  i t s in teract ion wi th  the t ree-

growth sys tem,  we need to  look at  the  l anguage of  the  formula  values which 

express  the content  at t r ibuted  to  words.   The l anguage adopted i s  the  epsi lon 

calculus ,  a formal  l anguage def ined by Hi lber t  (Hi lbert  and  Bernays 1934)  

for  s tudy of  arbit r ary names as  used  in  natural  deduct ion sys tems of  

predicate  logic .
3
  In  th i s,  quant i f i cat ion  i s ,  as  in  natural  l anguage,  def ined 

                                                      
3
 Natural  deduct ion systems are  famili ar ly described  in t extbooks as  being 

the c losest  to  human reasoning of  al l  the  p roof  systems for  predicate logic .  

Natural  deduct ion systems have a number  of  proper t i es  redolent  of  human 

reasoning.  They model  val id  inference in  a s tep-by-step way that  forces  
sensi t iv i ty  to  the bui ld-up of  informat ion wi thin  a proof .  They define 

quan ti f i cat ional  r easoning in  terms of  el iminating each  predicate-logic  

quan ti f i er,  r eplacing i t  with  a  name as an essent ial  f i r s t  st ep in establ i shing 
any val idi ty  that  essent i al ly  involves  quanti f i cat ional  r easoning ( there  are 

twinned  int roduct ion  rules  that  r e- int roduce the quant i f i ers  replacing such  
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over  t erms of  individual  type,  with  const ructed  names in  which al l  ( scope)  

dependencies  are  expressed  as  part  of  the r est r i c tor  of  the  name.  

The paral l e l i sm between natural  l anguage  and  the eps i lon  calculus 

goes beyond merely defining quant i f i er s  in  t erms of  a  special  k ind of  name.   

Fi rs t ,   names in  the epsi lon  calculus have internal  st ructure  along l ines 

s imi lar  to  that  d i splayed  in  natural  l anguage.   Epsi lon terms are  term-

binding operator s  made up of  the t r iple of  a  b inding-operator  ( the epsi lon 

operator ) ,  a  var i able ,  and  a res t r i ctor.   We give by way of  i l lustr at ion an 

epsi lon t erm corresponding to  paat i i ,  t he  word in  Japanese for  a party :  

(4)   

 

 

 

 

 

 

 

Represent ing thi s t r ip le as  a b inary t ree ,  the t erm-internal  s tructure echoes 

famil i ar  l ingui st s '  vocabulary.  The top  type e  t erm corresponds  to   DP;  there 

i s  a  b inding operator  provided  by the t erm of  type cn→e  corresponding to  

DET (determiner) ;  the  type cn  t erm corresponds to  the NP   or  nominal  node 

si s t er  to  the determiner   head;  there  i s  a  node for  a  var iable  a l so  of  type e ;  

and f inal ly a  r est r i c to r  node of  type e→cn  cor responding to  that  of  N (noun) .  

 Secondly,   the  r est r i c tor  to  any one such name grows over  the cour se  

of  establ i shing some possibly compound  proposi t ional  inference:  th i s  i s  

in t r insic  to  the way scope i s def ined as r ef lected  in  the r est r ic tor  for  such 

names .  Seeing that  th is  i s  a  fur ther  form of  cor respondence between natural  

language and  the epsi lon calculus,  involves several  s t eps.  Fir s t ,  the   

underpinning to  the process i s  the  def ined  equivalence between an 

exi st ent i al ly  quant i f ied formula and i t s  epsi lon calculus congener :  

(5)  x.φ(x)  

φ(ε ,x,φ(x))  

                                                                                                                                                            

names ,  rel at ive to  defined const raint s) .  Const r aint s on  the p roof-

const ruct ion process  are par t  of  a set  of  metalevel  annotat ions to the 
individual  s t eps of  reasoning,  and these annotat ions detai l  how the in ference 

s t eps  are  achieved,  i . e .  recording what  rule  was used ,  what  assumpt ions  the 

s t ep depended on,  and const r aint s speci f ic  to  the form of  quanti f i cat ion 
involved  (see Gabbay  1996 for  a  general  methodology for  label led deduct i ve 

systems) .  
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To represent  in  the epsi lon  calculus the formula equivalent  to  exist ent i al  

quan ti f i cat ion ,  we need a  name which picks out  the  wi tness which  makes 

that  formula t rue.   Thi s  i s  ε,x ,φ (x) ,  a   term that  r epresen t s  an arbi t r ary 

wi tness underpinning every t rue assert ion o f  ∃x.φ(x) .  To get  the ful l  f lavour  

of  the  exi st enti al ly  quant i f i ed  formula,  we now have to  express  of  th i s  name 

the predicate a t t r ibuted to  the variable in the predicate-logic equivalent ;  and 

thi s i s the very same predicate that  const i tu tes the r est r i cto r  of  the epsi lon 

term. Hence:  

φ(ε,x,  φ(x))  

Thi s  r epl icat ion of  the  main  predicate  in  the r est r ictor  of  the  epsi lon t erm i s  

t rue however  complex the formula.  So fo r  example,  i f  we were to express  

the epsi lon-calculus equivalent  of  xφ(x)    ψ(x) ,  th i s would  be as  fol lows:  

 ∃x φ(x)    ψ(x)  =  φ(ε ,x ,φ(x)  ψ(x))    ψ(ε ,x ,φ(x)   ψ(x))  

Thi s  equivalence in  (5)  expresses  the heart  of  these epsi lon t erms as  

speci fying an  arbi t r ary wi tness for  some formula wi thin  which they are  

contained .   The bonus of  thi s ,  for  l ingui st i c  expl icat ion ,  i s  that  despi t e  thei r  

s t ructural  s impl ici ty  as naming devices,  the r est r ic tor s  of  these epsi lon  

terms wi l l   car ry along wi th  them,  as  they incremental ly  deve lop,  al l  the 

informat ion recording the way in  which the t erm has been used ,  up to and  

including that  point .   

 

2.3 .  Lexical  act ions as processes for structure-constructing  

To see thi s accumulat ing process applying in  natural  l anguage const rual ,  a 

further  prel iminary i s  to provide a  means o f  const ruct ing the r equi si t e form 

of  accumulat ing st ructure  pr ior  to  the compi lat ion of  any such name,  i . e.  in  

the parsing of  determiner  plus nominal  ( and possibly al so  a r e lat ive clause) .   

 Part  of  the shi f t  in  perspect ive in  seeing syntax as  inducing processes 

for  s t ructure  bui lding i s  that  lexical  i t ems are  not  defined as  a  syntact i c  pai r  

of  word  plus const r aint s as  to  the f r ame in  which  i t  i s  to  f i t ,  but  as  a  pai r  of  

word plus a macro o f  procedures for  pushing ahead the st ructure-bui lding 

process.  As we saw in  chapter  1 ,  verbs fo r  example are  t aken to  t r igger  a 

sequence of  procedures that  induce an  ent ire  proposi t ional  template ,  wi th  

not  merely  a  predicate  node,  but  al so  nodes  bear ing decorat ions  that  

determine that  thei r  a t tendant  arguments  may ei ther  be fu rther  speci f i ed  by 

the const ruct ion process o r  by substi tu t ion of  informat ion cul l ed from 

context :  
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(6)   

 

 

 

 

 

 

 

 

 

 

 

The t ense  par t ic l e  phonological ly suff ixed to the verb  i s  then  def ined to  

require  that  thi s  enti re  complex of  node-requirements  be completed  before  

i t s  update-act ion can  be carr i ed out ,  wi th  the eff ect  that  the  t ense part i c l e  

dr ives  the process  of  ident i fying argument  values ,  ei ther  from context ,  or  by  

unif i cat ion wi th  nodes  al ready const ructed.  

 Thi s  pat t ern  car r i es  over  into  the nominal  domain.   There  i s  in  

J apanese one word that  in i t ia t es  a  sequence of  act ions inducing  a t emplate 

of  s t ructure ,  the  noun .  Japanese is  a  l anguage which character i st i cal ly l acks 

determiner s.  We take thi s l ack of  indef ini t e/def init e  as a  s ignal  not  of  

radical ly  di ff erent  semant ics f rom languages in  which nouns require  

accompanying determiner s  but  ra ther  as  an  indicat ion that  the  noun in  those 

languages plays  a  role  analogous  to  that  of  verbs in  pro-drop  st ructures ,  the  

noun i t sel f  economical ly  bear ing a  l arger  share  of  responsibi l i ty  for  growth  

of  the r equi si t e semant ic  st ructure  than in  languages  where a  determiner i s  

obl igatory.  That  i s ,  we take nouns,  l ike  verbs,  to  induce a  set  of  act ions  that  

ensure  the development  of  an ent i r e  sub-t ree  of  individual  type as  in  (7) :  

(7)   
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Thi s  part i al  t ree  wi l l  l ead to  the t r ee  in  (4)  once nonterminal  nodes  are 

decorated ,  an update  achieved  by  the  set  of  case and  topic-marking 

par t i cles .   These are phonological ly  suff ixed to  the noun or  nominal  

sequence;  and ,  by imposing the requirement  that  the node to  which  they are  

a t t ached  be a  completed  node of  type e ,  t hese induce the complete  

decorat ion of  that   subst ructure .  Their  effect  i s  analogous  to  tense:  thei r  

const i tuent -f inal  placement  drives the compi lat ion of  these type e  t erms .  

 

2.4 .  The Process of  Incremental  Growth 

We can  now put   these verbal  and  nominal  speci f i cat ions of  act ions  together  

wi th  the general  process of  predicate-argument  const ruct ion and the 

progressive accumulation  of   scope dependencies .  As  we saw in  chapter  1 ,  

s t ructures are  assumed to  be projected both  by general  actions enabl ing 

nodes to  be in t roduced,  and  by l exical  act ions.  The general  act ions may 

induce nodes  wi th  only a re lat ively weak st ructural  r el at ion to the 

containing t ree ,  which l exical  act ions  update .  

 Unt i l  such weak  st ruc tural  rel a t ions  are resolved,   deci sions on scope 

dependency involving other  terms in  the emergent  st ructure  cannot be 

resolved.  However once  t ree re lat ions in any local  sub-t r ee  are f ixed ,  

rel a t ive scope dependencies  can  be  accumulated at  the  local  type- t -

requir ing node as  a const raint  on evaluat ion o f  the resul t ing p roposi t ional  

formula,  so  that  once the interpretat ion  of  non-terminal  nodes  has been  

es tabl i shed by st eps  of  funct ional  appl i cat ion  and type deduct ion applying 

to  pair s  of  si s ter  nodes in  tu rn,  the  propos i t ional  t r ee  wi l l  be  compi led ,  and  

f inal ly  a   fu l l  evaluation of  the  scope-relat ive t erms wi l l  become possible .  

 The accumulat ion  o f  scope dependencies   i s  general ly def ined to  

fol low l inear  order,  wi th  each new var iab le-binding t erm dependent  on the 

one most  r ecent ly  added  to  the l i st ;  but  l exical  st ipulat ions,  e .g.  for  

indefini t es ,  may dicta te  otherwise.  We i l lust rate  wi th  the s imple example:  

(8)  Paat i i -ga  aru .  

 `  A par ty i s  taking place '   

(8)  has an  interpretat ion that  i s express ible in  predicate logic  t erms as:  

(9)  ∃x.  Paat i i ' ( x)    Aru ' (x)   

General  p rocesses o f  t ree  const ruct ion l i cense the int roduct ion  of  some 

local ly  unf ixed node ( the speci f i cs  of  the  st ructu re-bui lding process are  

in t roduced in   chapter  1 ) .  So as  in  (10) ,  appl i cat ion of  the  process of   

Local*Adjunct ion  bui lding an unfixed node and the par sing of  the word  

paati i  j oint ly determine that  the  epsi lon term with  i t s  in ternal  s t ructure  
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decorates  a local ly unf ixed  node:  

(10)   

 

 

 

 

 

 

 

 

 

 

 

 

The r elat ion <↑0><↑
1* > Tn(0)  indicated at  the node decorated wi th  the epsi lon 

term means that  the node being decorated is  an argument as  yet  unf ixed  

wi thin  the domain local ly dominated by the root  node (< ↑
1* > indicates  the 

functor  spine associated wi th  some predica te-term yet  to be provided) .  The 

case speci f i cat ion i s  then used const ruct ively to enrich the  s t ructural  

rel a t ion to  that  of  being immediately  dominated by the local  type- t -r equi r ing 

node,  here as  the subject ,  and wi th  th i s node f ixed,  the scope st atement  

determining the scope dependency of  the const ructed t erm can be added to  

that  immediately  dominat ing node for  the  l at er  evaluat ion  of  th i s   t erm.
4
 In 

th i s  s imple case,  there  i s  no   opt ion other  than  scope  dependency of  the 

indefini t e  on an even t  vari ab le,  and we assume that  ant ic ipat ion of  such  a 

var i able  i s  provided  at  the  out set  in  the form of  a  metavariable 

speci f i cat ion,  S ,  to  be f leshed  out  by the subsequent  const rual  process. 5  So  

`S<x '  indicat ing that  evaluat ion of  the  t erm binding the variab le x  i s r e lat ive 

to  the even t  vari ab le S  i s  added  to  the top node:  

                                                      
4  Out  of  the  c lass  of  quant i f ied noun  phrases,  indef ini t es  di splay greater  

f reedom of scope dependency than any other  quant i f i ed express ion,  wi th  the 

possibi l i ty of  very wide scope effect s  rela t ive to  other  t erms being 
const ructed.  We take thi s to  involve  the l exical  encoding of  an 

underspeci f ied scope  dependency,  analogous to anaphora,  wi th choice of  

dependency being made as  par t  of  the  interpretat ion process (Kempson  et  a l  
2001) .  
5
 Tense const rual  i s  on ly  presen ted schematical ly  in th i s  paper.  
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(11)   

 

 

 

 

 

 

 

 

 

There  i s  an  impor tan t  corol l ary  of  th is  epsi lon-term const ruct ion-process:   

the t erm ε,x ,  Paat i i ' (x)  const ruct ible  from the l exical  speci f i cat ion of   paat i i  

i s   no     more than a  part i a l  speci f icat ion  of  what  in  the end resul t  wi l l  be  i t s  

ful l  speci f i cat ion ,   s ince th is  wi l l  get  enr iched  in  the evaluat ion  st ep to  

ref l ect  the  ful l  conten t  of  the  r esult ing proposi t ional  formula.  

 Prior  to any such st ep,  the parsing of  the  verb in  (8)  f l eshes  out  a  

b inary t r ee  wi th  the one-place predicate  Aru' (x) ,  and the resul t  i s  the  t r ee:  

(12)   

 

 

 

 

 

 

 

Wi th th i s t ree  const ructed,  the pai r  of  scope s ta tement  and logical  form can  

now be evaluated by a  rule  o f  scope evaluat ion,  which fol lows the pat t ern   

d ictated by the equivalence in  (5) .  This  involves cons t ruct ing some suit able  

compound  statement  wi th  cons t ructed name which  has to  acquire  a  r est r i c tor  

that  r ef l ect s  exact ly that  compound .   The algor i thm proceeds as  fol lows.  The 

rest r i ctor  of  the  quan t i fying term i s  taken  to  form a f ir s t  conjunct  wi th  a  

name:  that  same name i s  t aken as  the basi s  for  const ruct ing the second  

conjunct  wi th  the name appl ied to  the predicate  given by the in t r ans i t ive  

verb.  What  th i s  yie lds  as appl i ed  to  the t r ee  in (12)  i s:  

(13)  S:    Paat i i ' ( a)    Aru '( a)  

  where:  

  a  =  (ε ,  x,   S: (Paat i i ' (x)    Aru  '(x)) )   
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Note the exact  repl i cat ion of  the conjunct ion as  part  of  the  r est r ictor  of  the 

epsi lon  term.  The algor i thm def ines the necessary connect ive for  each   

const ructed  t erm-type.  Here the connect ive  i s    in  vi r tue of  the  express ion 

being an indef ini t e , 6  wi th  the compound t erm notably sustaining the  

predicate-logic  epsi lon-calculus equivalence.   I t  i s th i s  pat tern  that  we shal l  

see  repeat ing i t sel f  in  the const rual  of  Japanese rela t ives.  

 

2.5 .  Anaphora Resolut ion  

We can see the f i r s t  e ff ect  of  th i s  changing epsi lon-term specif i cat ion in the 

in terpretat ion  of    sentence sequences ,  where the  in terpretat ion of  the  f i r s t  

conjunct   provides  the  context  for  in terpret ing the second.  

(14)  ( i )  Kodomo-ga  nakidasi t a    ( i i )  Ken-ga  nagusameta 

 A child   began-to  cry.    Ken  comforted her.  

 Parsing and  compi l ing the t ree  for  the  par se  of  the  f i r st  sentence 

involves bui lding the  t r ee  given below as  the context .   The evaluat ion  of  

th i s t r ee  however yields as  in terpretat ion of  the completed  epsi lon t erm,  the 

name annotated below as a in the evaluat ion of  (14)( i ) :  

(15)   

 

 

 

 

 

 

 

 

Evaluat ion of  ( i ) :  

Nakidasi ' (ε ,x,Kodomo '(x) )  =  Kodomo'(a )    Nakidas i '(a)  

a  =   ε ,x ,(Kodomo '(x)    Nakidasi '(x) )  

When thi s t erm i s t aken as  the subst i tuend for  the formula decorat ing the 

object -argument  node  of   nagusameta  in  (14)( i i ) ,  i t  wi l l  accordingly  be  the 

compi led t erm which becomes that  object  argument  in  the second conjunct .   

And when thi s i s  evaluated once the proposi t ional  formula  i s const ructed  

f rom the second sentence,  we have an  accumulat ion of  informat ion  recorded 

wi thin  that  r esul t ing term.  Thi s i s  because exact ly the same procedure for  

                                                      
6
 I f  we had  univer sal  quant i f icat ion ,  the connect ive would be → .  
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evaluat ing the t erm takes  place in  the evaluat ion of  the  second conjunct ,  

th i s t ime wi th  a composi t e term as  input,  hence an  extended  t erm as output :  

(16)  Nagusame '( ε,x ,(Kodomo'(x)    Nakidasi '(x) ) (Ken)  = 

Kodomo '(a )    Nakidasi ' (a )    Nagusame’ (a ) (Ken)  

a = ε ,x, (Kodomo'(x)    Nakidasi '(x)    Nagusame’(x)(Ken))  

What  th i s mechanism for  evaluat ing epsi lon terms ref l ects   i s how 

informat ion i s incremental ly  bui l t  up throughout  the in terpretat ion process.  

 

2.6 .  Building Paired Trees 

The processes as  so  f ar  sketched only induce the development  o f  t ree-

st ructure  presentations of  single  predicate-argument  s t ructures.  What  we 

now have to  see i s how such processes  in teract  wi th  the mechani sms of  

inducing pai red s t ructures as  par t  of  a  s ingle  ut t erance process,  as   needed 

for  relat ive clause format ion .   Relat ive clauses const i tu te  one central  case  

where clauses are  recur sively  combined  to  yield  composi t e  forms of  content .    

In  Engli sh,  these invar iably  involve placement  of  the so-cal l ed head  

ini t i al ly in  the sequence,  fol lowed by the modifying rela t ive clause,  

normal ly  ident i f i ed by some relat iv izing  element  that  s igna ls  that  the  

fol lowing clause i s to  provide some anci l lary ident i f i catory property  of  the  

ent i ty  picked out  by the head :  

(17)  John ,  who  Sue upset ,  cr i ed .  

(18)  A man who Sue upset  cr i ed 

Following up on  thi s  dynamics,  Kempson e t  al  2001 argued that  the  process 

of  bui lding up  r ela t ive-clause const rual s  involved  an  essent i a l ly  anaphor ic 

process,  a lbei t  algor i thmical ly f ixed,  in  which the head i s  in  some sense 

car r i ed over  and used to induce the construct ion of a copy wi thin  that  

anci l l ary  s t ructure .  Accordingly,   an  addi t ional  t ree-logic  operator,   LINK, 

<L>  wi th   i t s  inver se   <L
- 1

> ,  was defined to  al low such  l inkage between 

predicate-argument  st ructures;    and  the const ruct ion of  a  tr ansi t ion  f rom  

one tr ee  to  another   was said  to  involve const ruct ion  of  th i s  LINK relat ion,  

in  the case of  re la t ive c lauses thi s    involving al so  the algori thmic  

imposi t ion o f  a r equirement  that  the  two st ructures so  developed should  

share  one argument  t erm:  the head .  As we  shall  see  shor t ly,  th i s  provides a  

basi s  for  a  r ange of  r ela t ive clause construal s  di splayed  in  Engl ish ,  bu t ,  in  

th i s paper,  wi th  focus on the Japanese dynamics,  there  i s a  consequence to  

the Dynamic-Syntax form of analysi s which we should note as  a  point  of  

departure .   As wi th  al l  other  t ree re la t ions ,  there i s noth ing in  the 

presumption of  such pai r ings as  to  which t ree  should be cons t ructed f i r st ,  
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and  we duly expect  there  to  be  not  only languages / st ructures  in  which  the 

head  is  const ructed  f i r st   and  the l inked st ructure subsequent ly  ( the Engl i sh  

type of  case) ,  but  a lso l anguages/ st ructures  in  which the l inked  st ructure  i s 

const ructed  f i r st  wi th some assumed term that  i s  subsequent ly  ident i f i ed 

wi th  the head  that  fol lows ( the Japanese  type of  case) .  We would then 

ant i cipate that  whatever  di s t inct ions  there  are between the di ff erent  

s t ructures that  emerge f rom thi s  order ing di fference should be a  dir ect  

ref l ection of  th is  ordering dynamics.  And th is  i s  what  we shal l  f ind.  

 

2.6 .1 .  Head-init ial  Relat ives 

In  l anguages  such  as  Engli sh ,  wi th  the  head  noun  occurr ing f i r s t ,  we 

ant i cipate that  proper t ies  of  the  head  would determine the type of  const rual  

avai l able  for  const rual  of  the  modifying rela t ive clause,  and hence for  the  

const rual  of  the whole .   If  a name provides  the head,  wi th  no determiner,  as  

in  (17) ,  the  subsequent  r e lat ive that  occur s  cannot  be seen  as  p roviding any 

further  rest r i ct ive speci f icat ion,  s ince the t erm under  const ruct ion i s  a l r eady 

uniquely ident i f i able .  If  however,  i t  i s some determiner  plus noun which 

provides the head,  as  in  (18) ,   t hen  there  are  two  opt ions.   On the one hand ,   

there  i s  the  possib i l i ty  of  using the individual  vari able  provided by the noun 

on which to  bui ld  up such  a  st ructure .  On the other  hand ,   there  i s  the  

possibi l i ty of  using the in termediate  in terpretat ion got  from the process ing 

of  the  determiner  plus  noun  sequence as a  unit  once the meanings of  these 

two  have been put  together.  The avai l abi l i ty  of  these a l t ernat ives means that  

the subsequent  r ela t ive may but  need not be used to provide fur ther  

rest r i ct ive speci f i cat ion  for  the  associated quant i f i er.  (18),  that  i s,  can  be 

understood as  e i ther  asser t ing of  some ent i ty that  d i splays  both  the 

proper t ies  that  he i s  a  man  and Sue upset  h im that  he cr i ed;  or  as  asser t ing 

of  some ent i ty  that  i s a man that  he cr ied,  and also,  as  an anci l lary proper ty,  

that  Sue upset  h im. (17)  has  only the l at ter  type of  const rual .  This  i s  the  

di st inct ion  t radi t ional ly r ecognised in  Engl i sh  descr ipt ive g rammars as  

rest r i ct ive vs .  nonres t r ict ive r elat ive c lause const rual  ( Jespersen 1909) .  

 Given a  Dynamic Syntax background,  the  d ist inct ion wi l l  be  r ef lected  

as  a  choice as  to  which  point  in  the overal l  process  the LINK t ransi t ion i s  

induced .  Formal ly,  th is  involves  the bui lding of  a  LINK t r ansi t ion from one 

par t i al  t r ee  to  in i t iat e  the const ruct ion of  another.   A LINK t ransi t ion  i s  

def ined f rom the head  on to  some newly int roduced top-node speci f i ed for   

type- t -requir ing t r ee  imposing in  addi t ion a  r equirement  that   th i s new t r ee  

must  contain  a  copy of    t he head,  as  in  (19) ,  where the 

requirement    ?<↓ *>Fo(John’ )  decorates  the t r ee  marked  <L - 1 >Tn(n) :  
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(19)   

 

 

 

 

 

 

 

 

 

 

What  (19) a l so  di splays  i s  how the ` `r elat ive pronoun ' ' ,  apt ly  so  t ermed  by 

Jespersen 1909,  has i t s  const rual  f ixed to  agree wi th  the head.  To ref l ect  the  

fact  that  such r elat ive  pronouns must  occur  at  the very early  pos i t ion in  the 

unfolding of  the  l inked tr ee ,  they are  l exical ly  def ined  as  decorat ing only an  

ini t i al ly unfixed   node in  the s t ructure .  Thi s  node then uni f i es  wi th  some 

argument  node for  the  constructed predicate  (here  the object  node).  

 Because the LINK tr ansi t ion involves the const ruct ion of  a  

proposi t ional  type,  and there  i s  no fur ther  rule l i censing the compi lat ion of  

th i s content  at  the type e  node to  which  i t  i s l inked ,  no con junct ion i s  

der ivable  incremental ly  at  the  type e  node,  and so the par se  of  (17)  proceeds 

to  complete  the cons t rual  of  the  matrix  p redicate ,  wi th  the pai r  of  l inked  

t rees overal l   yie lding a  conjunct ion (Cann et  al  2005):  

Upset '( John ') (Sue ')      Cry' ( John ')  

 

2.6 .2 .  Restrict ive Relat ives  

The cons t rual  of  (17) i s unavoidably nonres tr i ct ive,  as  the  head,  being a  

name,  in  any case picks out  a unique individual ,  and ,  by analysi s ,  has no 

internal   st ructure
7
  However,  there i s  al so  the  r est r i ct ive form of  const rual ;  

and i t  i s at  th i s  poin t  that  we get  the f i r s t  bonus of  adopt ing an epsi lon-

calculus-based   system.  An epsi lon t erm, recal l ,  i s def ined as    containing 

two  nodes  of  type e ,   the  top-node corresponding to the epsi lon t erm i t sel f ,  

and  the  node decorated  by an individual -var iable .  Rest r ict ive and 

nonrest r i ct ive re lat ive const rual s can be seen as  di ff er ing as  to  the point  in  

the t ree   const ruct ion process a t  which  the  LINK  t ransi t ion  i s  const ructed,  

                                                      
7
 Fleshing out  th is  analys is  would of  cour se  involve a  formal  analysi s  of  

l ingui s t i c names as both a  device for  const ruct ing logical  proper  names and 
a  device from which a  predicate can be const ructed enabl ing i t s  combinat ion,  

in  Engli sh ,  wi th  determiner s;  but  we l eave thi s on one side here .  
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either   f rom the node decorated  by the var iable  before  any epsi lon t erm can  

have been compi led,  or   f rom the higher  node only  af ter  the  determiner-

provided formula and  noun-provided  fo rmula have combined .    From thi s,   

the di ff erent  proper t i es  and in  par t i cular  d ist inct    semant ic  con tents  of  the 

two  types of  relat ive emerge ( see  Cann et  al  2005) .   The r est r ic t ive   

const rual  of   (18)  i s set  out  in  (20) showing how once the in i t ia l ly  unf ixed 

node decorated wi th  the var iable  has unif i ed wi th  the argument  node in  the 

l inked  s t ructure ,  the  cn r est r i ctor  can be compi led:
8
 

(20)   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Not ice  how, wi th  the LINK t ransi t ion being internal  to  the  development  of  a  

rest r i ctor  predicate  for  the epsi lon term under const ruct ion,  the evaluat ion 

of  that  l inked t r ee  wi l l  give r i se  to  a conjunct ion internal  to the 

development  of  that  res t r i cto r,  hence the conjunct ion at  the  cn  node.   Thi s  

evaluat ion needs def ini t ion as  a di screte rule;  but ,  in r ef l ect ing or thodox  

model - theoret i c characteri sat ions of  r ela t ive clause const rual   ( see  eg 

Morr i l l  1994) ,  there  i s  nothing cont roversial  in  i t s  speci f i cat ion .  

 As we would expect ,  a  nonrest r ic t ive rela t ive const rual  i s  al so     

avai l able  for  (18) ,  as  the  sequence can al so  be const rued as  present ing the 

asser t ion that  some man cri ed,  wi th  the anci l l ary  assert ion that  Sue upset  

h im;  and in  that  case the epsi lon term ε,  x ,  Man' (x)  wi l l  have been compi led 

f rom the determiner and noun sequence a lone,  before the requ isi te  LINK 

t ransi t ion  i s  induced.  On  thi s  lat t er  const rual ,  the  process o f  bui lding up  

                                                      
8  The ◊◊◊◊  in  the s tr ing informal ly  indicates  where in the par se  sequence,  the  

par sing process has reached.  
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in terpretat ion would follow exact ly  that  of  (17) .  

3.  Japanese Relative Clause Constructions 

This model l ing of  r es t r ict ive vs.  nonres t r i c t ive relat ives f rom a process ing 

per spect ive provides the point  of  departure  f rom which  we can  address  the 

puzzle  of  r e lat ive c lauses  in  head-f inal  l anguages;    and i t  migh t  seem that  

because of  th is  t ime-l inear  perspect ive,  Japanese re lat ives  can   only  be seen  

as  very di ff erent  indeed .  At  f i r s t  b lush,  th i s seems to  be  conf irmed.   

J apanese r elat ives  const i tute  a di s t inct  se t  of  s tructures f rom head-ini t i al  

pat t erns f amil i ar  in  European  l anguages,  giving an  impression  of     

heterogenei ty  in  the set  of  possible r e lat ive clause-st ructures that  i s  not  

amenable  to  an  integrated fo rm of  explanat ion.  The pr imary type in  Japanese 

are  the head-f inal  re lat ives,  with  no ini t ial  complement iser,  indeed  no 

morphological  s ignal  that  the sequence is  to  be par t  of  a  rela t ive s tructure .    

The only poss ible  indicat ion  i s  the   l ack of  any intonat ional  signal  of  

s t ructural   boundary as  the verb  i s parsed  (Kurosawa 2003):   

(21)  Hiroto-ga  mui ta  r ingo-wa oi sikat t a  

HirotoN O M  peeled appleTO P  oi s ikat t a  

The apple  Hi roto  peeled was deli cious.  

The l anguage i s  fr eely pro-drop ,  a l l  arguments are opt ional ,  so the r ela t ive 

c lause sequence,  Hiro to-ga mui ta  in  (21) would be const rued  in  i solat ion as  

e i ther  `Hiroto  peeled  i t '  or  as  `Hiroto  pee led something ' .  And  accordingly 

(21)  can be const rued as  e i ther  `That app le  al r eady contextual ly ident i f i ed  

which Hiroto  peeled is del i cious ' ,  which i s  a t  l east  superf ic ial ly  s imilar  to  

the nonrest r i c t ive const rual  avai l able  in  Engl i sh ,  or  as  `That  th ing that  

Hiroto  peeled which is an apple  i s  del i cious ' ,  analogous to the  rest r ict ive 

form of  construal .  

 Then there are the gapless  r elat ives ,  which appear  to  l ack even the 

possibi l i ty of  any pos it ion  in  the relat ive sequence which  could  be const rued  

as  ``bound ' '  by the r elat ive head (2)  repeated as  (22):  

(22)  Keeki-ga  yakeru   n ioi -wa subarasi i  

CakeN O M  bake smel l TO P  lovely  

The smel l  such that  the  cake i s  baking i s lovely 

The puzzle  about  a l l  these sequences ,  f rom the Euro-centr i c  perspect ive of  

head-ini t i al  r el a t ives ,  i s  that ,  much l ike the verb-f inal  nature  of  ind ividual  

c lauses ,  i t  seems that  the par ser  may have to wai t  unt i l  the  head  i s  r eached 

before  having any means  of  knowing tha t  the  sequence in  quest ion i s  a 

rela t ive c lause,  le t  alone for  deciding how to  in terpret  that  sequence in  a 
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manner  sui t ab le  for  using i t  as  a  r est r i ctor  to  some fol lowing head.  The 

chal l enge,  f rom a DS perspect ive,  i s  as  to  how such  di fferent  st ructu res 

could be analysed in  s imi lar  t erms: the  head af t er  al l  i s  not  processed unt i l  

af t er  the ful l  r e l at ive sequence has been  f ini shed,  so how could the head  

provide an antecedent  for  the  interpretat ion  of  the preceding  r e l a t ive? 

 Exot ic  though these may seem, they are  not ,  however,  as  puzzl ing as  

the so-cal l ed  head-internal  rel a t ives (HIRC),  which ,  at  f i r s t  glance,  seem to  

contradict  every assumpt ion about  r e lat ives which  the st andard perspect ive 

would  lead one to expect .   Far  f rom having a  head  noun  in a  suit able  

dominat ing posi t ion  so that  the  noun and i t s  res tr i ctor  can t r ansparent ly  

combine together  to determine the meaning  of  the whole ,   the  apparent  head 

is  in  the middle  of  the  clause which  const i tutes  i t s  rest r i ctor  speci f i cat ion ,  

wi th  the nominal i s ing par t i cl e  no  p lus fol lowing case part i cl e  as  the only 

indicat ions that  the sequence const i tu tes  a  rela t ive clause st ructure:
9
 

(23)  John-wa r ingo-o  mui ta-no-o  tabeta 

John TO P  appleA C C  peeled-no A C C  at e  

John  ate  the apple  he had  peeled 

If  we are  to  make sense of  these,  i t  might  seem that  our assumpt ions of  

anaphor ici ty  have to  t ake a  qui t e  di fferent  form f rom that  adopted for  head-

ini t i al  r el at ives .  But ,  as  we shal l  see ,  model l ing the process  of  const rual  as  

a  di r ect  ref l ect ion  of  the sequence of  words i s a l l  that  i s  needed .  

 

3.7 .  Head-Final Relat ives:  a f i rst  pass 

The f i r s t  hypothesi s about  the di ff erence between head-ini t i al  and head-final  

rel a t ives  i s  that ,  wi th   the  output  logical  s t ructure  ref l ect ing interpretat ion ,   

the only di ff erence should be  that  the  p rocessing of  head f inal  rel at ives  

involves having to ant i cipate  the   st ructure that  i s induced by a  copy 

mechani sm in  head-ini t ial  r e lat ives.   But  we shal l  see  that  i t  i s  not  qui t e  th i s 

s imple,  as  the  dynamics of  bui lding up inte rpretat ion incremental ly imposes 

a  di ff erent  ordering in  the bui ld up of  information .  Supposing f i r st  that  

head-f inal  re l at ives  do indeed  fol low  the very same type of  update ,  but  with  

the l inked st ructure  const ructed before  the head.   If  th i s  were to  be so ,  the  

fol lowing st ructu re might  be expected  to  be induced,  for  a  parse  of  the 

rela t ive c lause plus head  in  (24)  -  note  the  use of  the  var iable  x  at  the  point  

of  t ransi t ion:  

(24)  Ken-ga  dasi ta  essei -wa omosiroi  

Ken-N O M  read  essay  interest ing 

                                                      
9  Thi s  part i cl e  -no  has  a  r ange of  uses,  amongst  them a geni t ive marker,  and 

also a  marker  for  these head-internal  re l at ives.  
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`An essay Ken  submit ted i s  in terest ing '  

(25)  par sing the subject  of  (24):  

In  thi s der ivat ion s tep as depicted here ,   the l exical ly induced meta-variable 

decorat ion,  U  as  object  argument  to  the predicate  Dasi '  ( `submi t ') ,  would be  

enr iched  to  a var i able,  x ;  wi th no constructed t erm,  the r esul t ing 

proposi t ional  st ructu re  would  not  r eceive any scope evaluat ion ( see sect ion 

2 .4) ,  so some def inable LINK t ransi t ion would induce a  copy of  that  

var i able,  f rom which node some containing  t erm st ructure would have to  be 

induced  by the at t endant  noun essei .   Thi s  i s  the  mir ro r  image of  Engl i sh . 1 0  

 There  are  several  compl icat ions to  be  f aced in  inducing the 

archi t ectural  s t ructure  for  the  head  noun  in  subsequent  s t eps,  as  given  for  

(24) ,  as  the  matr ix  s t ructure  i s  ini t i at ed wi th  only a  node for  a vari able .  

However,  there i s  reason in  any case to  consider  thi s not  an opt imal  move.  

In  head-ini t i a l  rel at ives,  to  presume on  a  copy mechani sm for  an al r eady 

provided variable  i s  in  p r inciple unproblemat ic:  i f  arbi t r ary  decorated  

par t i al  t r ees  can  serve as  context  and  input  to  a  LINK t r ansi t ion,  then  a  

par t i al  pointed t ree wi th  a  node decorated wi th a  var iable  can serve as  

context .  However  the inverse  does not  hold .  In  the absence of  any head,  

s t ructure has to  be const ructed by assumpt ion;  but  vari ables cannot  be 

assumed,  they have no l i f e  independent  of  the  binder  wi th  which they are  

pai r ed.  Terms however  preci sely  do  play thi s  role:  cons t ructed assumed 

                                                      
1 0  Thi s was the analys i s of  J apanese head-final  rel at ives of  Cann et  a l  2005 

(chapter  6) .  
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names are  the l i fe-b lood of  natural  deduct ion systems.  So i f  we are  to  

ant i cipate st ructure and a type e  t erm  for  subsequent  provision  of  a head ,  

then  what  should be assumed i s  some maximal ly weak  unres tr i c ted eps i lon  

term, of  the  fo rm of  ε ,x,P(x)  fo r  some predicate vari able  P .  Upon  thi s  model  

of  rest r i ct ive r ela t ive const rual ,  the  compi lat ion of  st ructu re  does indeed 

involve project ion of  a ful l  proposi t ional  st ructure with  a  containing t erm, 

so in  p rinciple  such a  s tructure might  be subject  to  scope evaluat ion. 1 1  

(26)   

 

 

 

 

 

 

 

 

 

 

 

 

 

The LINK t r ans it ion i tsel f  would  merely  const ruct  a type e  node across  a  

created LINK t r ansi t ion:  

(27)   

 

 

 

Thi s  rule  i s defined as  a general  computat ional  act ion as  app lying  to  a  

completed l inked structure to create a  copy of  some term of type e  contained 

wi thin  i t ,  wi th  no  rest r i ct ion  as  to  whether  such  a  formula i s  some 

completed t erm or  no t ,  or  whether  the proposi t ional  formula i s evaluated or  

not .  No copy i s created in  th is  t ransi t ion,  though there  i s  a requirement  for  a 

resul t ing t erm to  contain  a  copy of  the selected t erm as  a  sub-term.  The 

int roduct ion of  such a  l inked  t ree  has to be pair ed  wi th  a subsequent  st ep  of  

evaluat ion combining the two const ructed terms and  binding them to  create  

a  new composi t e  term.  Thi s s t ep   i s  essent i al ly an apposi t ion effect  ( see  
                                                      
1 1

 The const ruct ion st ep is  here  arguably simpler  than  i f  the  node were of  a  
var i able  formula,  as  the  t ransi t ion  can  be to  the type -e -requir ing node 

immediately  to  be developed by the subsequent  noun.  
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Cann et  al  chapter  8  on  appos i t ion ) ,  where a created epsilon  term can be 

extended ,  consi st ent  wi th  the general  monotonici ty  const r aint :  

(28)   

 

 

 

 

So the eff ect  of  th i s twinned pai r  of  const ruct ion and evaluat ion  st eps  i s  to  

bind in  the const ructed epsi lon t erm to  yield a  compound t erm. 1 2  In the case 

of  the  provided der iva t ion of  (24) ,  th i s  i s the  t erm:   

(29)   ε ,x,  Essei '(x)    Dasi ' (x)(Ken)  

Subsequent  par sing s teps are then  as  s t andard.  The part i cl e  wa   i s  t aken here  

to  be associated wi th  f ixed matr ix subject  const rual ,
1 3

 the matrix verb 

providing the appropriate  predicate-argument  s tructure;  and  the r esul t ing 

logical  fo rmula decorat ing the rootnode for  (24) wi l l  be:  

(30)  Omosiroi ' (ε ,  x ,  Essei ' (x)    Dasi '(x) (Ken))  

`An ent i ty such that  i t  i s  an essay and  submit ted by Ken  i s 

in terest ing ' .
1 4

 

I t  i s  notab le  that  the  order  in  which the subpart s  of  th i s  t erm are  bui l t  up i s  

d i fferent  from that  of  head-ini t ial  rel a t ives .  I t  comes as  no  surpri se ,  then ,  

that  the  r est r i c t ion  between  rest r i c t ive and nonrest r i ct ive const rual ,  though 

                                                      
1 2  Though the eff ect  of  the  LINK-evaluat ion st ep i s  one of  bui lding l inked 

type e  t erms,  as  though an apposi t ion device,  apposi t ion cross- l inguis t ical ly  

i s  a  process  which  involves essent i al ly  independent  t erms,  in  Engl i sh  

requir ing ful l  determiner-noun sequences as  in An o ld  man,  a  long- term 

pat i ent ,  was s i t t ing  by the window .  Yet  i t  i s  essen ti al  that  the  operat ions for  

extending the binding of  some head-final  t erm should not  be avai l able  to  
just  any combinat ion  of  epsi lon t erms decorat ing an  emergent  node,  as  th i s  

would  al low the compat ibi l i ty  of  the  no  nominal i ser  wi th  any  NP at  al l ,  

contrary  to  f act .  No-  marked sequences wi th  some fol lowing noun head 

cannot  be in terpreted as  apposi t ional ,  but  involve speci f i c  relat ions  such  as  

numeral -head,  possessor-head  etc .  Ref lect ing thi s ,  the  binding operat ion of  

LINK Evaluat ion given here  i s  def ined as  a  mechani sm for  di scharging some 

assumed term, and no t  as  a general  basi s  fo r  apposi t ional  eff ect s .   
1 3  There  i s a  great  deal  more to  be said about  wa -marking in  J apanese,  but  

here ,  for  s impl ici ty,  we simply assume i t  i s  associated wi th  matrix subject  

const rual .  
1 4  On thi s  analysi s,  head-final  r e l at ives  wi th  thei r  head noun invar iably 

project  an epsi lon  t erm.  Head-f inal  r e l at ives  in  Japanese may occur  wi th  a  

fol lowing quant i fying par t i cl e  such  as  hotondono ,  bu t  th i s,  arguably,  i s  a  
d i st r ibut ivi ty  marker  and  not a  di r ect  b inder  of  the  t erm projected from the 

noun phrase sequence  i t sel f .  
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rela t ively  easy to  br ing out in head-ini t i a l  re lat ive clauses,  does not  car ry  

over  at  a l l  easi ly  to  J apanese,  since,  in  head-final  r el a t ives,  nei ther  the 

var iable nor  a  t erm corresponding jus t  to  the t erm provided by  the head i s  

independent ly  recoverable .  So the asser t ion made by (24)  does not  

correspond exact ly e i ther  to  that  conveyed by An essay which Ken submit t ed 

is  interest ing ,  or  to  that  conveyed by  An essay,  which  Ken  submit t ed ,  i s 

in terest ing ,  though in  the s ingular  case these two and  (24)  may yield  truth-

condit ional  equ ivalen ts .  Unl ike these Engl ish  analogues ,  the  in terpretat ion   

of  (24)  i s  bui l t  up as  `The ent i ty  such that  Ken submit t ed i t ,  such that  i t  i s  

an  essay,  i s  in teres t ing ' .   The only way in  which  a  di s t inct ive nonrest r ic t ive  

const rual  becomes  avai l able  at  al l  for  the  r ela t ive clause sequence  i s i f  the 

object  argument  recovered  in  the re lat ive clause sequence i s  taken  to  be 

anaphor ical ly  def ined  from the independent  context .  In such a  case,  the 

in terpretat ion o f  (24)  i s `That  essay,  which Ken submit t ed,  i s in terest ing ';  

but  th i s i s d is t inct  from the nonrest r i c t ive in terpretat ion of  An essay,  which  

Ken  submitt ed,   i s  in terest ing .   In  the l at ter,  but  not  in  the former  ( and  not  

in  (24)) ,  there  may be no independent ident i f ication  of  any such essay.   So  

though  the denotat ional  content  of  the  analogous  expressions  in  Japanese 

and  in  Engl i sh  are  suff i ci ent ly  close to  serve as  t ranslat ional  equivalen t s,  

they nonetheless  ref l ect  d i ff erent  modes  of  combinat ion.  

 

3.8 .  Head-Internal  Relatives 

While the di scuss ion  about  the opt imal  analys is  for  head-f inal  rel at ives  

cannot  be complete  without  detai l ed di scussion  of  quant i f i cat ional  eff ect s ,  

one consequence of  the DS-style  account  of  quanti f i cat ion  shines out :  the 

account  might  have been ta i lor-made for  head-internal  rel a t ives .  

 Head-internal  re l at ive st ructures (HIRC)  are  highly problemat ic  for  

current  syn tacti c  theories ,   s ince binding  and  predicat ional  operat ions are 

taken  to  be const rained by governance condi t ions on  some (logical )  t r ee 

inhabi t ed  by some sequence of  words,  wi th  r e lat ions such as  c-command 

def ined over  those tr ees,  wi th  the t ree  t aken to r efl ect  both  the sequence of  

words (poss ibly  wi th  a l lowance of  local  permutation  effect s)  and  

composi t ional i ty of  the accruing content  for  that  sequence of  words.  But ,  

even  set t ing aside local  vari at ion in  word order  as a  supposedly independent  

problem,  in  the case of  head-internal  r ela t ives,  the  head,  despi te  reta ining  

i t s  funct ion  as   the  d icta tor  of  const rual  as  in head-ini t i a l  s t ructures,  turns 

out  to be internal  to  the modi fying r elat ive sequence.  Thi s  def i es  al l  

expectat ions o f  how that  r ela t ive might  contr ibute to the rest r i c tor  

del imi t ing the resul t ing t erm;  and,   to  get  around  thi s  anomaly,  some 

accounts  analyse the apparent  re lat ive- internal  head as  having a form in  
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which that  head i s  not  internal  to  the rela t ive sequence despi te  appearances  

(Kitagawa 2005) .  

(31)  Ken-ga  san-satu-no   hon-o mot teki t a-no-ga  nusumareta 

KenN O M   3 booksA C C    brought -noN O M  were-stolen 

The three books  Ken  brought  were stolen.  

To make matter s  worse,  the  effect   of  the head-internal  r el a t ive on  the 

overal l  const rual  appear s  to  vary according to the semant ic  type of  the  head .   

The type of  head-internal  rel at ive made prominent  in the l i terature  by 

Kuroda 1992 and subsequent ly the focus of  a  considerable  amount  of  

a t t ent ion was analysed by Hoshi  1995  as  paral l el l ing E-type pronouns ( see 

Evans 1981 and many  other s thereaf t er) ,  s ince they have a  cumulat ive form 

of  in terpretat ion r edolent  o f  these.   (31)  has  only the in terpretat ion that  a l l  

the three books which  Hiroto  brought  were s tolen .  

 But  there  are  other  head-internal  rel a t ive sequences where thi s  form 

of  analysi s  doesn 't  appear  to  be appropriate :  

(32)  Ken-wa Naomi-ga  nakidas i ta-no-o nagusameta 

Ken TO P   NaomiN O M     crying-began n o - A C C  comfor ted  

Ken  comforted Naomi  who  had begun crying 

And there  are  yet  o ther  head-internal  rel at ives where there  i s  a  dependency 

of  one of  these r e lat ive-contained NPs on  the other,  as  in :  

(33)  Sensei -wa dare-ga   nani -o   mot teki t a  no-o  tor i agemasi t a-ka?  

TeacherT O P    whoN O M  whatA C C  brought-noA C C   confi scated-Q 

What,  brought by who ,  did  the t eacher  conf i scate?  

(34)  Sensei -wa dare-ga   nani -o   mot teki t ano-o bassimasi ta-ka? 

TeacherT O P  WhoN O M  what A C C  brought-noA C C  punish-Q 

Who,  br inging what ,  d id  the t eacher  puni sh? 

Dispari t i es  such  as  these have led  some to  postulate  ambigui ty  amongst  the  

head-internal  rel at ive  c l ause category wi th  di fferent  ass ignment  of  

s t ructures (Ki tagawa 2005).  They cer t ainly r ai se a  number  of  important  

quest ions .  How,  wi thout  invocat ion of  such ambigui ty,  can  there  be any hope  

of  captur ing the  observed  ambigui t i es  in  a  s ingle  clausal  sequence:  

( 35)  Taroo-wa neko-ga  nezumi-o oikaketei ta - t a  no-o   

 Taroo TO P  catN O M  mouseA C C  chased  no A C C   

  tukamaeta 

  caught  

 (a)Taroo caught  the cat  that  was  chas ing the mouse 

 (b)  Taroo caught  the mouse that  the  cat  was  chasing 
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( 36)  Taroo-wa neko-ga  nezumi-o oikaketei ta - t a  no-o   

  Taroo TO P  catN O M  mouseA C C  chased  no A C C   

  dot i ra-mo tukamaeta 

  both  caught  

  Taroo  caught  both  the  cat  and the mouse which the cat  was  

  chasing.  

( 37)  Ji roo-wa kodomo-ga  soba-o   yudete-i ru -no-o  mita 

  J i roo TO P  chi ldN O M  noodleA C C   boil b e - n o - A C C    saw 

  A chi ld  i s  boi l ing  noodles and Ji roo saw him/i t n o o d l e s / i t e v e n t  

In  (37)  for  example,  ei ther  the  expression  kodomo ,  or  the  expression  soba  

or  some ref l ection  of  the c lause as  a  whole  can  in  some sense const i tu te  the 

head .  But ,  despi t e th is  vari abi l i ty  in  possible in terpretat ion,  in  no case i s  

the expression i t sel f  suff i c ient  to capture the necessary interpretat ion.  Each  

of  the avai l able  in te rpretat ions  has  to  include some composi t e  form of  

const rual  involving the clause as  a whole .  

 These head-internal  rel a t ives,  so  puzzl ing for  cur rent  theoret ical  

assumpt ions,  are  a  character i st i c  f eature  o f  head-f inal  languages .  An  

immediate fur ther  quest ion  has  to  be:   Why might thi s  be so?  If  grammars 

merely  define conf igurat ional  dependencies  between  expressions on  a  

hierarchical  basi s ,   t here  are  no grounds,  even  i f  these s t ructures  can receive 

sat i sfactory explanat ion,  for  explaining why they are  a  canonical  s t ructure  

only in  verb-f inal  l anguages.  There  i s  a lso the prob lem of  thei r  

correspondence wi th  another  apparent  ` `gap ' ' - l ess  r e lat ive const ruct ion,  

what  have been cal l ed gap-less  rela t ives,  which do have a  head.   Al l  HIRC-

deploying l anguages al so display such relat ives.   These,  l ike  the head-

internal  re l at ives,  di splay a  rela t ive-clause  sequence which  provides no 

indicat ion  o f  having any missing element  in  the st ructure  for  the provided 

head  to   bind:  

(38)  Keeki-ga  yakeru  nioi -wa subaras i i  

 CakeN O M  bake smel l TO P  lovely  

The smel l  such that  the  cake i s  baking i s lovely 

These two  types of  s t ructure  thus  look whol ly  unl ike the more famili ar  head-

ini t i al  rel at ive c lause .  Such gapless  re lat ive s t ructures have been t aken as  

indicat ive of  the need for  a non-movement  analysi s in  these l anguages;  but  

th i s  r ai ses  as  many quest ions as  i t  solves.  Why i s  i t  t hat  some languages 

have relat ive c lause sequences  which require  a  movement -based analysi s ,  

o thers  one that  must  not  involve any such  mechani sm?  More puzzl ingly yet  

(given that  movement-style analyses are  posi t ed only i f  a gap  posi t ion can 

be mot ivated  in the re lat ive clause) ,   t he head-internal  re l at ives,  which,  l ike 
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the gapless  r e lat ives ,  signal ly l ack  any such posi t ion,  never theless  di splay 

the very type of  locali ty  const r aint  t aken to  be cr i t er i al  of  a  movement  

analysi s,  sensi t iv i ty to  i sl and const r aint s  (Hoshi  2005):  

(39)  *John-ga  Mary-ga  subarasi i   ronbun-o  kai t a   toyuu 

JohnN O M   MaryN O M   excel l ent   paperA C C   wrote   COMP 

uwasa-o   k i i t a-no-ga   syuppan-sareta 

rumour A C C   heard n o - N O M   was-publ i shed  ( intended)   

*An excel lent  paper  which John  heard a  rumour  that  Mary had  

wr i t t en was  publ i shed.  

In  fact ,  they di splay a much t ighter  rest r i c t ion than thi s  in  that  they have to  

be const rued as  the rest r i ctor  o f  an argument  associated wi th  the 

immediately  fol lowing predicate .  The t ightness  of  thi s  r est r i c t ion i s  

problemat ic  for  o ther  more anaphor ic bases of  explanat ions such as  Hoshi  

1995.  I shizuka 2006 argues that  th is  i s cont ra-indicat ive of  a  

s t ra ightforward anaphor ic dependency,  as  anaphor ic dependencies  are  

general ly  associated  wi th  a pragmat ic  concept  of  sal i ence,  not  simply a  

recency effect .  Nevertheless ,   the  relat ion between  relat ive  clause and  

subsequent  st ructure  has  to  be const rued  as  in  some way anaphor ic;  for,  just  

l ike  anaphor-antecedent  re lat ionships,  the rela t ion between  relat ive as  

const rued and the s tructure  in  which  one of  i t s NPs has to  be const rued as  

head can apparent ly be establ ished by intermediate st eps of  pragmat ic 

reasoning.  In some cases,  th is  may be di rect ly der ivable  f rom the lexical  

content  of  the  words themselves,  but  not  by any means in  al l :  

(40)  J i roo-wa  zubon-ga   yogore- t a   -no-o  huki tot ta 

J i roo TO P  t rouserN O M  got -di r ty  no A C C   wiped-out  

`J iroo ' s  t rousers  got  d i r ty  and Ji roo wiped the di r t  f rom hi s 

trousers '  

The characteri sat ion of  al l  such r ela t ions would seem to fal l   out side  the 

remit  of  s tandard  grammars,  pragmatics  being the s tudy of  how general  

pr inciples  of  cogni t ion determine the in terpretat ion  of  ut t erances  in  context ,  

given some pr ior ly def ined grammar-speci f ied concept  of  int r insic  conten t .  

On  these grounds  a lone,  HIRC appear  to  require  ent i re ly  excep t ional  

mechan i sms even  to  express  the fact s .   And  par t  of  the  chal l enge which 

these s tructures i s  to  be able  to  explain  why  such  gapless  r ela t ives  and  

head-internal  r el at ives invariably co-exi st .  

 There  i s  then  the problem that  head-internal  r el a t ives notably  l i cense 

what  on s tandard  ana lyses might  be expec ted,  qui te wrongly,  to be highly 

marked  st ructures :  
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(41)  Ama-naru  katai -no  ateyaka-naru-ga  ideki - t aru-o   

nun C O P - A N D  beggarN O M  el egan tC O P - A D N - N O M  cameN M - A C C   

yobi ide-t e . . . .  

summoned-  

I summoned a  beggar  who was a  nun ,  very elegan t ,  whocame.  

[Pil low Book of  Sei  Shonagon.  Sect ion 87]  

Thi s  composit e  of  problematic  head-modif i er  r el a t ion,  and   syntax-

pragmat ics  in ter- re la tedness might  reasonably lead one to   r ate  these 

s t ructures as  amongst  the  most  marked  st ructures  of  al l .  Yet ,  as  (41)  

i l lust r ates  of  Classica l  Japanese,  such st ructures may const i tu te  a  per fect ly  

natural  nar rat ive sequence (see Kurosawa 2003  for  fur ther  detai l s) .  

 Overal l ,  then,  such  head in ternal  s tructures pose a number  of   major  

problems for  curren t  hypotheses,  and ,  despi t e  a  considerab le  bulk of  

l i ter ature ,  thei r  formulat ion remains st ipulatory (see Ki tagawa 2005 and  

Hoshi  2004 for   parameter  speci f icat ions for   a  re lat ive-clause typology) .  

 

3.9 .  The dynamic perspective  

Shif t ing into the dynamic perspect ive imposed by the Dynamic Syntax 

f ramework,  one might  ask  what   i s  i t  tha t  the  commitment  to  model l ing 

syntax as  the relent l essly  incremental  process of  s tructure-bu i lding would 

lead one to  expect?  The shi f t  l eads to  a number  of  observat ions,  al l  

inexorably l eading to  a  broadly anaphoric form of  explanation.  

 

3.9 .3 .  Tree-theoretic  conf igurat ional i ty  

By way of  prel iminary,  the f i r s t  observat ion i s negative.   Nothing in the 

LOFT sys tem underpinning the tr ee-growth  mechani sm defined dicta tes  

whether  head or  r e lat ive clause sequence should precede.  Tree-def ined 

rela t ions are def ined of  t r ees themselves,  and the l inear i ty of   the natural -

language processing-based explanat ions  i s  a  by-product  only  of  the  

correspondence t aken to  hold  between on-l ine process ing and  monotonic  t r ee  

growth.   More speci f ical ly,  for  any dir ect ional  t ree- rela t ion,  there  i s  an  

inverse ,  so  not  only are  there  mother-daughter  pai r  of  re lat ions ,  dominate 

and be-dominated-by pai r s ,  but  a l so there  are  pai rs  of  <L><L
- 1

>  re lat ions.  

And,  given that  the  LINK t ransi t ions def ined  for  head-ini t i al  rel at ives 

involve a  t r ansit ion  f rom head-node of  type e  onto  a  type- t -requir ing node,  

given the independent  projectabil i ty  of  proposi t ional  st ructures ,  we would 

accordingly expect  such proposi t ional  s tructures to  be const ructable  before 

the cons t ruct ion  of  some head wi th  which  they are  to  be pai r ed .  
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3.9 .4 .  Context- shif t ing in natural- language processing 

The hear t  of  the  explanat ion turns however  not  on the neutral i ty of  LOFT 

with  respect  to  di r ect ional i ty,  but  on the speci f i c  expectat ions as  to  

di r ect ional  dependency which the presumed monotonici ty  of  t ree  growth 

imposes.  A number  of  predict ions fol low.  

 

3.9 .4 .a .  HIRC and sett ing up  the di scourse context 

First ,  in  al l  subst ructures decorated with  an epsi lon t erm whose rest r i ctor  i s  

const ructed f rom a l inked st ructure ,  there  wi l l  be a  formula as  head  and an 

associated rest r i c tor  containing a second token of  that  head in  the emergent  

semant ic s t ructure .   Whichever  of  head or  res tr i ctor  i s in t roduced f i r st  into  

the emergent  st ructure  in  a  given r ela t ive-clause str a tegy,  i t  i s th is  that  wi l l  

serve as context  for  the process that  fol lows.  In  head-ini t i al  r e lat ives,  wi th  

head  preceding,  i t  i s  indeed the head that  uniquely determines the value of  

the shared t erm and in  th is  sense provides the context  re lat ive to  which that  

proposi t ional  st ructure  i s l inked;  a l l  that  i s  l ef t  open for  l a t er  resolut ion i s  

the  contr ibut ion of  th i s t erm within  the l inked s tructure .  Conversely,  wi th  

the re lat ive c lause sequence coming f ir st  in the sequence of  relat ive c lause 

and  head ,  we would expect  that  any one of  the  t erms const ructed  as  a  

subterm within  the const ructed p roposi t ional  formula could  serve as  the 

input  to  ident i fying the correspondence wi th  the head ,  as  i t  i s preci sely  

which node in  the l inked st ructure that  i s to  serve as  the point  of  

correspondence wi th  the head which  i s  not  d ictated by the p roposi t ional  

s t ructure i t se l f .  Thi s  i s  exact ly  analogous to  the phenomenon  that  nothing in  

some antecedent  sen tence determines antecedenthood for  some fol lowing 

anaphor ic  expression.   I t  i s  r ather  the  process ing of  the  overal l  s t ructure  

which const i tu tes  the context  out  of  which  the anaphor ic  expressions select  

an antecedent :  such  select ion   i s s imply par t  of  the  ongoing dynamics of  

ut t erance interpretat ion.  The ambigui t i es  avai l able for  the  cons trual  of  head-

internal  re l at ive c lauses   conf i rm thi s.  We correct ly expect  ambigui ty  in  

s t ructures such  as  (42)  as  to  which subte rm i s  to  be the substance of  the 

correspondence wi th  whatever  i t  i s that  serves  as  head:  

(42)  Taroo-wa  neko-ga  nezumi-o oikaketei ta- t a   no-o  tukamaeta  

Taroo TO P   catN O M  mouseA C C  chased  no A C C  caught  

(a)Taroo caught  the cat  that  was chas ing the mouse 

(b)  Taroo caught  the mouse that  the  cat  was chasing 

 

3.9 .4 .b.  HIRC and the occurrence of  the internal  head  

Second ,  nothing dicta tes  that  such p receding r ela t ive clause sequence should   
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lack  one such  argument  expression.   To the contrary,  given that  i t  i s  the  

rela t ive sequence which,  on thi s  perspect ive  i s  the context  for  whatever  

subsequent  construal  has to be buil t  up,  we expect  that  i t  might be the 

rela t ive c lause sequence that  i s  bui l t  up f rom expl i ci t  morphological ly  

provided expressions and the head that  be el l ip t i cal ,  reconst ructed by some 

algori thmical ly f ixed copy device ( the exac t  inverse  of  the  Engl ish r ela t ive 

pronoun) . 1 5  So  indeed,  in  pr inciple ,  given  the abi l i ty  to  const ruct  l inked  

st ructures before the node to  which they st and in  correspondence,  we expect  

the exi stence of  head-internal  rel a t ives,  wi th  some par t i c l e  d icta t ing the 

value for  some selected shared t erm as head.   Thi s  i s the anaphoric  analys i s 

of  -no  of  Hoshi  1995 ,  Ki tagawa 2005 and  other s .   So in  (32)  for  example,  

the expression Naomi  occurs  within  the r ela t ive sequence   Naomi-ga 

makidasi ta ,  in  so doing providing the antecedent  for  the t erm to  be  

const ructed subsequent ly as  the argument  for  the  matr ix  predicate  

nagusameta .  And i t  i s  the  immediately  fol lowing par t i cl e  -no  which induces 

the t ransi t ion f rom the s t ructure  induced f rom the r elat ive sequence onto the 

new argument  node which wi l l  subsequent ly  become argument  o f  the matrix  

verb,  for  which  i t  provides the `anaphoric '  copy.  The procedure provided  by 

no ,  that  i s ,  can  be st raightforwardly defined as  s imul taneously  inducing a 

t ree- tr ansi t ion and providing some selected  value as  i t s  head:  

(43)   

 

 

 

Given the Dynamic Syntax perspect ive,  wi th  l exical  i t ems inducing t ree-

growth act ions that  induce subtrees  and thei r  decorat ions,  nothing 

excep t ional  in  kind  has to  be at t r ibuted  to   -no .   Thi s  i s ,  for  sure ,  a  lexical  

s t ipulat ion ,  but  i t  i s  just  an  algor i thmical ly determining anaphor ic 

expression much l ike i t s  congener  in  head-ini t i al  re l at ives,  though,  in  the 

head-f inal  case,  determining a  t ransi t ion f rom the s t ructure  r esul t ing f rom 

the r elat ive sequence onto the emergent  head node,  r a ther  than the other  way 

round  ( see sect ion 2 .6 .1  and Cann  et  a l  chapter  2005,  chapter  3) .  

 

3.9 .4 .c.  The E-type Effect  

Defining the E-type f lavour  to  the in terpretat ion required for   head-in ternal  

rel a t ives   i s  al so  expected .   These a lways  make r eference to  the containing 

st ructure as a  whole  in  which the head i s  contained as   (31) ,  repeated below 

                                                      
1 5  Kim (2004)  notab ly observes that  `` the di scourse  context  i s  se t  up  by the 

content  of  the  r elat ive  clause ' '  but  she doesn ' t  t ake thi s  up in  her  analysi s.  
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as  (44) ,  i l lust r ates ,  wi th  i t s  interpretat ion of  the  relat ive sequence as  `the 

three books  that  Ken brought ' :  

(44)   Ken-ga  san-satu -no hon-o  motteki t a-no-ga  nusumareta 

KenN O M   3  booksA C C   brought -noN O M  were-stolenPA S S  

 The three books Ken brought  were stolen.   

Thi s  const rual  fol lows  immediately  from the overal l  DS dynamics,  the  

account o f  quant i f i cat ion,   and i t s appli cat ion to  Japanese.  Given  the nature 

of  phrase- f inal  par t ic les  in  th i s  head-final  language,   we expect  in  head-

internal  r e l at ives,  wi th  thei r  f inal  –no  part i cl e ,  that  al l  aspects  of  the  

proposi t ional  s t ructure to  serve as input  to the LINK t r ansi t ion would be 

complete  a t  the  point  of  the  t ransi t ion.  That  i s ,  the  nominal i zer  -no ,  l i ke  - ta  

and  the case par t i cl es ,  i s  defined as  c losing off  the  st ructu re i t  completes  

and inducing the bui lding of  st ructure  f rom that  completed subst ructure .   

Indeed,  as  th i s  dynamics  would  now lead one to  expect ,  head-internal  

rel a t ives  are ful l  cl ausal  sequences:  Ken-ga san-satu-no  hon-o mot teki ta-no-

ga  nusumareta  i s  a  complete  sentence.  Head-internal  r e lat ives indeed l ack 

nothing;  they need no i tem in  context  to provide them with  input  f rom which 

to  bui ld  up interpretat ion;  they can  contain  a  ful l  ar ray of  noun phrases to  

provide the requis i t e  number  of  argument  express ions for  the predicate 

which the verb provides.  Moreover,  they invariably precede the head to  

which they provide input ,  in  so f ar  as  they can be said  to  have a head at  al l .   

But ,  wi th  th is  being so,  given the account  of  quanti f i cat ion,  we expect  that   

such  head-internal  r e lat ives  would  be sub ject  to an  E-type interpretat ion .   

Al l  indefini t e  express ions  const i tute  epsi lon t erms,  and  these by assumpt ion 

on  the output  of  the  in terpretat ion process  t ake the form of  a  name that  

contains a  res tr i ctor  that  carr i es  a ful l  record of the  dependencies  that  may 

have been set  up dur ing the cour se  of  const ruct ing that  proposi t ional  content .   

Thus we expect  that  the correspondence between head  and antecedent  in  the 

rela t ive clause sequence i s  not  between  the words themselves,  nor  between 

the const rual  of  the word i t sel f  and the head to  be establ i shed.  I t  i s  by 

def ini t ion a  carrying over  of  the  composi t e  t erm that  resul t s  f rom the 

resul t ing clause- level  speci f i cat ion of  rest r ictor  for  any quant i fying t erms,  

so that  one o f  these becomes the argument  t erm in  the subsequent ly 

const ructed proposi t ional  s t ructure .  And because the process of  determining 

quan ti f i cat ional  force  i s  t aken to  be one of  name const ruction  rather  than 

any covert  quan ti fying-operator  movement ,  the requis i te  t erms are an  

automat ic  consequence of  that  interpretat ion process,  and  the predict ion  of  

E-type effect s fol lows immediately.  

 We now turn to  seeing how these consequences emerge so di rect ly  
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with a  detai l ed der ivat ion for  (31) / (44).   (45)  provides the par t i al  s tructure 

a t  which the t ransi t ion induced  by -no  t akes place:    

(45)   

 

 

 

 

 

 

 

 

 

 

 

 

 

The r elat ive sequence of  (31)/ (44) ,  once evaluated as  in  (45)  i s:  

Hon '(a)    Mot teki (a ) (Ken)  

a  =  (ε3 ,  x,  (S:  Hon '(x)    Mot teki '(x) (Ken ') ) )   

` the set  of  three books such  that  Ken  brought  them' .    

As (45)  shows,   wi th  the head-internal  r el at ive providing al l  that  i s needed  

to  establ ish  a  complete   proposi t ional  formula,  nothing wi l l  prevent  that  

formula being subject  to  the scope evaluat ion algor i thm  to  yield  a  complete 

in terpretat ion.   And  the output  of  that  scope evaluat ion process  wi l l  yield   

composi t e epsi lon t erms that  duly ref l ect  their  containing proposi t ional  

formula.   These  can then  serve as  antecedents  for  anaphoric  processes,  and   

th i s matches many other  pronominal  account s  of  thi s  use  of  -no ,  analyzing i t  

as  ensur ing that  some term f rom  the l inked structure be const ruc ted as  copy 

in  the new st ructure  in t roduced by the act ions of  -no .  Once the tr ansi t ion  

f rom l inked st ructure  onto  a decorated argument  node i s  p rovided by the 

act ions associated wi th  -no ,   the  interpretat ion  proceeds thereaf ter  exact ly  

l ike other  const ruct ion of  containing st ructure .  There  i s  a  process of  

bui lding a  local ly  unfixed but  dominat ing node ( the inver se  of  

Local*Adjunct ion:  Cann et  al  2005) ,   which the case- speci f i cat ion can be 

used  to  const ructively  enr ich.  The f inal  verb wi l l  provide the appropriate  

predicate ,  and the containing proposi t iona l  formula then be duly evaluated 

to  yield  (46)  as  the overal l  interpretat ion of  (31) / (44) 

(46)  Nusumare ' (ε3 ,x ,Hon '(x)    Mot teki '(x)(Ken ') )  

 =   Hon '(a )    Mot tek i (a) (Ken ')     Nusumare '(a)  
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a  =  (ε3 ,x , (Hon'(x)    Mot teki ' (x) (Ken ')    Nusumare ' (x) )  

Thi s i s  exact ly the event -emphasi sing f lavour  of  head-inte rnal  r ela t ive 

c lauses  t aken to  be  characteri s t ic  of  these s t ructures,  the cons t rual  of  the 

head  i t sel f  apparent ly  needing compi lat ion of  the  containing proposi t ion.  

The semant ic  and syntact i c  p roper t i es  o f  head-internal  rel at ives di rect ly 

fol low.   We expect  the  local  cont igui ty  between  the complement iser  -no  and  

the s t ructure  wi thin  which  i t  has to  serve as  argument .   These are  by  

def ini t ion inseparable  since -no  by analysi s  provides both the t r ansi t ion and  

the value of  the  head  to  be const ructed.  The varying dependency when the 

head-ini t i al  r elat ive  contains more than one exis t ent i a l ly  quant i f i ed  

expression i s  al so  predicted ,  as  in (47)- (48) ,  as  there  wi l l  be  more than  one 

putat ive antecedent  for  the  matrix  argument ,  both  of  them quant i f ied:  

(47)  Sensei -wa  dare-ga  nani -o   mot teki t a   no-o  tor i agemasi ta-ka? 

TeacherT O P    whoN O M  what A C C  brought n o - A C C  confi scated-Q 

What,  brought by who ,  did  the t eacher  conf i scate?  

(48)  Sensei -wa dare-ga   nani -o   mot teki t a  no-o  bassimasi t a-ka? 

TeacherT O P    whoN O M  what A C C  brought n o - A C C   punish-Q 

Who,  br inging what ,  d id  the t eacher  puni sh?  

Moreover,  given the weakly exi st ent i al  quanti fying nature  of   dare  and  nani ,  

we expect  ful l  compi lat ion of  content  as part  of  the  r est r i c tor  of  each ,  once 

the scope const rain ts  on  the proposi t ional  s t ructure  are  evaluated .  

Whichever  of  the  two  terms i s  selected as  antecedent  wi l l  car ry a  r ecord  of  

the  way in  which dependency had  been  establ ished  in  the const rual  o f  the  

containing clause,  wi th varying suit abi l i ty  for  serving as  argument  of  the 

subsequent  predicate .   So the supposedly  di s t inct  quant i f icat ion  type of  

head-internal  re l at ive  posi t ed by Ki tagawa i s covered by the same analys i s .  

On  the other  hand ,   we predict  lack of  E-type effect s  i f  i t  i s  a  name that  i s 

copied over  in to the emergent  st ructure ,  as  names are  not  scoping terms  and 

so wi l l  not  be subject  to  any such process o f  evaluat ion:  

(49)  Ken-wa Naomi-ga   nakidasi t a-no-o   nagusameta 

Ken TO P    NaomiN O M  crying-began n o - A C C  comfor ted 

Ken  comforted Naomi  who  had begun crying\end{i temize}  

The one analysi s  in  t erms of  using const ructed epsi lon t erms and thei r  

process of  evaluat ion   therefore covers  the types of  cons trual  that  Ki tagawa 

took to  warrant  three  di st inct  types of  analys i s.   The dynamic account  thus 

succeeds in  establ i shing a  general i sat ion for  which the more s ta t ic  account ,  

wi th  i t s  presumed correspondence between resul t ing syntact i c  s t ructure  and  

semant ic  in terpretat ion,  has to  impose a  non-uni t ary analysi s .  
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 We al so expect  the ease wi th  which the s tructures const ructed  from  

head-internal  re l at ives can  apparent ly be nes ted one wi thin  another,  as  upon 

the analysi s  provided  a  succession of  these can  play the role  o f  a  nar rat ive:  

one l inked  st ructure  i s  cons t ructed from another  as  i t s  immediate  context ,  

wi th  due progress ive growth in  the accumulat ing epsi lon  t erm:  

( 50)  [[ [Ama-naru  ]  katai -no ateyaka-naru]-ga  ideki - taru]-o    yobi ide- t e. . . .   

 nun C O P - A N D  beggarN O M   el egantC O P - A D N - N O M  cameA D N - A C C   summoned- 

 I  summoned again   a   nun ,  a  beggar,very elegant ,  who came ( to  beg) . 

 [Pi l low Book of  Sei  Shonagon.  Sect ion 87] 

Indeed the successive bui lding of  composi t e  epsi lon  t erms matches the 

cumulat ive eff ect :  

( i )  ama-naru kata i -no  rest r i c t ive relat ive on katai   

( 'a  beggar who 's  a  nun ')  :  

ε ,x,  Ama’(x)    Katai(x)  

( i i )  eps i lon t erm to  be constructed f rom ama-naru katai -no ateyaka-naru    

( 'a  beggar who 's  a  nun that 's  e l egant ' ) :  

Ama’(a )    Katai ’  (a )    Ateyaka’ (a)  

a  =   (ε ,x,  Ama’(x)    Katai ’ (x)    Ateyaka’(x))  

( i i i )  eps i lon t erm  f rom ama-naru katai -no ateyaka-naru-ga ideki - taru  

  ( 'a  beggar who 's  a  nun that 's  e l egant  who  came ( to  beg) ' ) :  

Ama’(a )    Katai ’ (a )    Ateyaka’(a )    Ideki ’ (a)  

a  =  ε,x ,  Ama’(x)    Katai ’ (x)    Ateyaka’(x)    Ideki’(x)  

 We can go fur ther  than  thi s ,  however.  Pur suing thi s  style  o f  analys i s  

in to  the domain  of  t emporal  const rual  y ields  fur ther  r esul t s.  

Gregoromichelaki  2006  argued  that  the  c losing s teps in  the const rual  of  

every p roposi t ional  formula involve the construct ion  of  a  t erm denot ing the 

wi tness for  the event  depicted by the proposit ional  formula. 1 6  Adopt ing such 

an  account  provides   the  basi s  for  ant icipat ing the purely  event ive 

const rual s  of  head-internal  rel at ives,  the th i rd  type of  const rual  for  example 

of  (37)  r epeated below:  

(51)  J i roo-wa  kodomo-ga  soba-o  yudete-i ru -no-o  mi ta 

J i roo TO P  chi ldN O M  noodleA C C  boi l b e - n o - A C C  saw 

A chi ld  i s  boi l ing  noodles and Ji roo saw him/i t n o o d l e s / i t e v e n t  

We thus  have s t rong grounds  for  an  account  of  head-internal  rel a t ives in  

                                                      
1 6  Thi s  i s  part  of  a  ser ies  of  arguments that  the antecedent  in  condi t ional  

sentences const i tutes  the speci f i cat ion of  the event  term relat ive to  which 

the propos it ional  s t ructure  induced f rom the consequent  has to  be evaluated ,  
wi th an event term having to be postulated as an addi t ional  argument  for  

every predicate (Gregoromichelak i  2006) .  
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terms of  a  process  o f  anaphoric  substi tu t ion wi th  the head-internal  r elat ive 

sequence providing the putat ive antecedent .  

 There  i s   one idiosyncrasy of  head-internal  rel at ives which Kim took 

to  be evidence that  the process was not  anaphor ic:  thi s  i s  that  in  vi r tue of  

there  being an  obl igatory par t icl e  whose encoded  property  i s  to  ensure  the 

t ransi t ion f rom completed proposi t ional  s t ructure  onto the const ruct ion and  

decorat ion of  some head node,  the  local i ty  between  rela t ive clause and 

interpreted head has  to  be one of  adjacency of  s t ructure .  Such a local i ty i s 

not  a normal  corol l ary of  anaphoric processes that  depend  on  pragmat ic  

provi sion  of  antecedent ;  but ,  nonetheless ,  th i s patt ern  i s  exact ly  l ike 

rela t ive pronouns in  head-ini t i al  rel at ives  excep t  in  r everse .   In  both cases,  

an a lgor i thmically  f ixed anaphoric device ensures two  token-iden t ical  copies  

in  pai red  st ructu res.  

 

3.9 .5 .  Head-Internal  and Gapless  Relat ives  Compared  

This analysi s  has the  bonus of  extending seamlessly  to  gapless  re lat ives.  

These l ike  head-internal  r el at ives  involve a  sententi al  sequence capable  of  

being ful ly  independent  before  the head .   Unl ike head-internal  rel at ives,  

however,  gapless  rela t ives have a  head;  and the chal l enge posed by these 

s t ructures i s  that  the  gapless  re lat ive would seem to  involve some kind of  

pragmat ic  processing in  order  to  es tabl i sh  the l ink between rela t ive and i t s 

head  (copied f rom (2)  above) :  

(52)  Keeki-ga   yakeru   nioi -wa   subarasi i  

 CakeN O M   bake  smel l TO P  lovely  

The smel l  such that  the  cake i s  baking i s lovely 

While some examples  may indeed involve pragmatic  reasoning,  th i s i s not  

essent ia l  for  a l l  st ructures .   Indeed the st r ategy that  can be implemented i s  

preci sely that  of  the  head-internal  r el a t ive:  the  only di ff erence i s  that  the  

compi led t erm carr i ed over  i s  required  to  funct ion as  an argument  to  the 

predicate provided by  the nominal .   Thus fol lowing the const rual  of  (52)  as  

`The smel l  of  the cake baking is  lovely ' ,  a l l  that  we need to  assume i s that  

the const ructed  wi tness of  the  even t  denoted  by the ent i r e  p roposi t ional  

formula expressed  be  Keeki-ga  yakeru  i s  taken as  the input  to  the LINK 

t ransi t ion,  and  f rom the output  in i t i a t ion of  the  head st ructure  wi th  the 

provi sion  of  one argument ,  a  skeletal  nominal  s t ructure  i s  f i r st  est abli shed 

and  then rounded out wi th  the parsing of  nioi : 1 7  

                                                      
1 7

 The detai l s  of  thi s  would  involve an inverse  s t ep of   Local*Adjunct ion  
wi thin  the nominal  domain ( see Cann  et  al  2005).  Thi s  i s  not  uncontent ious,  

but  such a  process can be independent ly  mot ivated.  
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(53)   

 

 

 

 

 

 

 

 

 

 

 

 

a  =  ε,x ,  (SPA S T  :  Keeki ’(x)    Yake(x))  

The const rual  as  projected  here  involves const ruing the predicate  projected 

by the nominal  as  a  two-place re lat ion between that  ent i ty  ( the smel l ) ,  and 

the cake baking which i s being t alked about .  Indeed Mar ten 2002  argues that  

verbs  are under speci f ied wi th  r espect  to  the number  of  arguments to  be 

a t t r ibuted  to  them;  and thi s  type o f  analysi s  merely  extends such  an  account  

to  nominal s  so  that  express ions such as  keeki  ar e  t aken to project  predicates 

wi th  varying numbers of  arguments .  On thi s assumpt ion ,  the const ruct ion  

process involves a  process of  enr ichment . 1 8  

 

3.9 .6 .  The Syntax  Pragmatics  interface 

Since Hoshi  1995 ,  a  lo t  of  at t ent ion has  been given to  the fact  that  the 

rela t ion between  head-internal  rel a t ive and i t s   subsequent  contr ibut ion  to  

the overal l  st ructure  in  which  i t  i s contained can be mediated by pragmat ic 

reasoning:  

(54)  John-wa goko-no koori -ga  sara-no ue –de  tokete-simat ta 

John TO P  f ive-GEN ice cubeN O M   d i shG E N  topL O C   mel t  have 

-no-o   gokugoku nonda.  

no A C C  gulped down 

 'John gulped  down (the water  resul t ing f rom) the f ive i ce  cubes 

having mel ted  on the dish '  

                                                      
1 8

 Confi rmat ion  of  thi s  assumpt ion  might  of  cour se  be expected by i t s 

commensurabi l i ty  wi th what  i s  independent ly  known about  the baking of  
cakes,  bu t  there  need  not  be an  inference s tep  as  par t  of  the  const ruct ion  

process i t sel f .  
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Unlike thei r  head-f inal  equivalent s ,  such  sequences  are  acceptable;   and     

some intermediate  s tep of  inference seems inescapable ,  g iven that  the        

predicate expressed by gokugoku nonda  i s incompat ible  with  that  expressed  

by koori ,  wi th  no means of  s ide-stepping this  by assuming a  process of  

enr ichment  of  the  predicates  as i s  avail able in  (52) .   This  rai ses  the puzzle 

as  to how such  broad-based ,  arguably common-sense reasoning,  can  be 

model l ed as  though an intermediary st ep  in  a  const rual  process  which i s  

o therwise dr iven  by purely grammar-internal  mechanisms.   What  has to  be 

const rued as  an  immediate  st ep in  the processing of  th i s  form of  head-

internal  rel at ive i s  the inference,  as  dr iven  by the words presented,  that  the 

f ive ice  cubes mel ted.   The quest ion i s how to explain  thi s  possible 

in termingl ing of  syntax,  semant ics  and pragmat ics .  

 Given Dynamic Syntax assumpt ions,  the  answer  i sn ' t  hard  to  f ind,  

though  the detai l s  of  how the t ransi t ions  needed  should  be def ined  r emains 

to  be given ( see Kurosawa 2003 for  a prel iminary study) .   The r equi si t e 

inference in  such cases i s  an inference f rom the const ructed proposi t ion of  

f ive i ce  cubes having mel ted to there  being water  as  a  r esu l t .  Such  an 

inference clear ly i s not  made avai l ab le as  par t  of  the  s tructure di rectly  

induced  f rom the words themselves :  any move to  the contrary  would weaken 

the DS claim of syntact i c explanat ions r esiding solely in  the const ruct ion 

process of  semant ic t ree  st ructure  r epresentat ions.  So i t  might  seem that  

these data  provide as  much of  a  chall enge  to  DS assumpt ions as  they do to  

a l l  other s .  However,  al l  that  i s  required i s  to  formulate  the general  

phenomenon of  l exical ly grounded inferences ( the f amil i ar  t echnical  t erm 

being meaning postu lates)  in  t erms of  opt ional  procedures  for  bui lding 

t ransi t ions onto  accompanying l inked  st ructures .  The formal  mechanisms for  

such  const ruct ion are  in  place.  Moreover,  given  the const r aint -based nature  

of  the  DS model ,  al l  operat ions  are  opt ional ,  so  no controver sial  

assumpt ions about  the overal l  l anguage archi t ecture need  to  be st ipulated  in  

addi t ion .   There  i s ,  that  i s ,  a  basi s  for  model l ing l exical ly  driven inferences 

not  otherwise expl i c i t ly r ef lected  in  the l ingui st i c  st r ing.  Furthermore,  

given the ful l  independence of  head- internal  rel a t ives,  and the ident i cal  role  

they play in  both independent  cl auses  and  as  input  to  a  t ransi t ion identi fying 

them as contr ibut ing to  a  r e lat ive-clause s t ructure,  i t  i s  not  surpr is ing that  

these opt ional  inference st eps should be legi t imate.   The apparent  

in termingl ing of  pragmat ic  and st ructural  processing is ,  in  any case,  not  a 

problem for  the DS f ramework  of  assumpt ions.   The grammar  i s  t aken to  be 

a  formal  set  of  const raint s  on monotonic  t ree  growth,  wi th  f ree  interact ion  

between pragmat ical ly driven  and  st ructural  processes.   Indeed thi s  i s  

in t r insic  to  the account  of  pronominal  and other  forms of  anaphora.   So the 
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apparent  break down of encapsulat ion of  st ructural  processes  in  the face of  

such  st ructures does  not  threaten  the DS account ,  to  the contrary i t  i s  in  

pr inciple dir ect ly compat ible  wi th  i t .  

4.  Conclusion: towards a relative-clause typology  

In  th i s  chapter,  we have set  out  an account  of  J apanese re lat ive c lause 

const rual  in  t erms of  encoded  anaphor ic  devices l ink ing one st ructure  to  

another.  Head-f inal  rel a t ives  involved a  computat ional  act ion  inducing the 

t ransi t ion  from l inked st ructure  onto  some head  node:  head-internal  

rel a t ives  involved a  l exical ly  def ined act ion associated wi th  the part i cl e  –no,  

which induced thi s t ransi t ion.  Thi s  creates  the potenti a l  for  see ing r ela t ive 

c lause const rual  in  a  newly integrated way.   According to  more t radi t ional  

per spect ives,  the  best  that  can be hoped  for  i s  a  parametri sed typology.   

Some relat ive clause s t ructures ,  such  as the head-internal  rel a t ives of  

J apanese might  be anaphor ical ly based ,  but  such an explanat ion i s  not  

normal ly  envi saged  for  head-ini t i a l  r e la t ives,  since these s tandardly  involve 

a  complementi ser  and  associated  abst ract ion operat ion di scharging  a  

posi t ed var iable .  However,  to  the contrary,  the  DS account  of  r ela t ive  

c lauses  i s  unifo rmly an anaphor ic  account :  in  al l  types of  r e lat ives,  there  i s  

a  grammar-induced shar ing of  t erms.  So ,  as  i t  tu rns out ,  the  overal l  p ic ture  

of  r ela t ive-clause var ia t ion  in  J apanese can be seen as a  mere sub-par t  of  a  

general  typology of  anaphoric  eff ect s  in l anguage.   Natural  l anguage  

sys tems need ways  of  creating recursively  more complex content s ,  but ,  to be 

robust ,  the means of  doing this  needs to  be opt imal ly s imple.  The solu tion  i s 

to  use f ixed anaphoric  mechanisms whose effect  i s  to  chain  together  local ly  

di screte  sub-st ructures.   Sensi t ive  as  such devices  are to  what  the immediate 

context  contains,  we would  not ,  on  thi s  view,  expect  symmetry between 

head-ini t i al  and head-f inal  r el at ives ,  and  th i s predict ion i s  conf irmed .  

Head-ini t ia l  r e l at ives   al low a r est r i ct ive const rual  as  the  in i t i a l  par se  of  the 

head  noun wi l l  int roduce a  var iable  and  thi s  vari able  wi l l  be  a  possible 

input  to  the LINK t r ansi t ions.  In  head-fina l  r el at ives,  th is  precise  basi s for  

const rual  wi l l  not  be avai l able .  Nevertheless ,  because i t  i s  the  r elat ive 

which may ini t i at e  the nar rat ive sequence in  head-f inal  r el at ives,  these wi l l  

contr ibute  essent i a l ly to  the overal l  content  to  be establ i shed by the 

sequence of  r e la t ive-clause plus subsequent  head .   Al l  that  i s  r equired to  

achieve s imi lar  effec t  i s to l i cense the assumpt ion of  an  epsi lon t erm,  a 

possibi l i ty in  any case needed for  a poss ible  construal  of  the  s tr ing making 

the rela t ive.   This  s imi lar  but  d i st inct  bas is for  head-f inal  r elat ives has  the 

immediate advantage  of  r ef l ect ing the lack of  any obvious  di st inct ion 

between rest r i ct ive and  nonrest r i ct ive const rual s  fo r  these  head-final  
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rela t ives .  Thi s  s tyle  of  analysi s a l so  sugges ts  an answer  as  to  why head-

ini t i al  rel a t ives never  give r i se  to  the E-type interpretat ion that  head-

internal  re l at ives do.   i t  i s  s imply because the head  precedes -  because,  that  

i s ,  there  i s  something external  to  the st ructure to  be bui l t  up  which dictates  

the value of  one argument  node in  that  emergent  s t ructure ,  whether  as  

var i able  or  as  an  eps ilon  t erm.  Whichever  of  these i t  i s ,  i t  cannot  be the 

completed t erm af ter  some requi si t e  scope evaluat ion process which 

const i tu tes  the head,  as  in  head-internal  r e lat ives,  as  the  st ructu re  i s  only  at  

th i s juncture  being ini t iat ed  as  under  const ruct ion.  

 Overal l ,  then,  though thi s  typology of  rela t ive clauses cannot  be 

substant i ated wi thou t  a  much broader  i l lust r at ive base,  the  family  of  

rela t ive-clause types  i s  now fi rmly grounded in  the predict ion that  a l l  

var i ant s  wi l l  be subject  to explanation as  grammar-internal  procedures that  

f ix const rual   r e l at ive to  thei r  immediate  context .  If  th i s typological  

per spect ive i s  confi rmed against  the  ful l  se t  of  rela t ive clause  types,  we 

shal l  have a remarkable confi rmat ion of  the f rui t fulness of  adopt ing a  

per spect ive in  which natural  l anguage grammars  r eflect  the  dynamics of  

incremental  processing of  l anguage input  in  r eal  t ime.  
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