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Self-Embeddin g i s No t 
A Linguisti c Issue * 

Joh n M Carrol l 
M I T Linguistic s an d Philosoph y Dept . 

and I B M Watso n Researc h Cente r 

Anyone familiar with language research over the last 25 years 
or  s o wil l  b e n o strange r  t o example s lik e these : 

The w o m a n died . 
The w o m a n th e m a n me t  died . 
The w o m a n th e m a n th e gir l  love d me t  died . 

Such example s hav e a n illustriou s past ,  bot h i n th e forma l  stud y o f 
languag e an d i n th e psycholog y o f  language .  Th e self-embeddin g (SE ) 
properl y the y displa y singularl y place s natura l  languag e synta x beyon d 
th e generativ e capacit y o f  finit e device s (Chomsky ,  1959).• •  Th e 
interactio n o f  S E wit h languag e comprehensio n entrain s a  remarkabl e 
phenomenon :  on e (o r  zero )  level s o f  S E caus e n o noticabl e incremen t 
i n comprehensio n difficulty ,  bu t  tw o (o r  more )  level s ar e typicall y 
associate d wit h substantia l  impairmen t  o f  comprehensio n ( e g. .  Mille r 
andlsard ,  1964) . 

Explainin g SE .  Thi s remarkabl e fac t  ha s maintaine d th e stud y 
of  S E a s a  preeminen t  topi c i n psycholinguislics .  A  variet y o f  account s 
hav e bee n produce d Th e earlies t  account s tende d t o emphasiz e th e 
exten t  t o whic h S E overtaxe d memor y resource s fo r  speaker s an d 
hearer s (Mille r  an d Chomsky .  1963 :  470ff. ;  Yngve .  I960) .  Late r 
account s tende d t o focu s o n th e kind s o f  operation s tha t  wer e invoke d 
i n th e cours e o f  processin g S E structure s (Mille r  an d Isard ,  1964 ; 
Bcver .  1970) .  Significantly ,  though ,  al l  o f  thes e account s regarde d S E 
as a  genera l  structura l  properl y — whos e expressio n i n languag e wa s o f 
specia l  interes t  - -  no t  a s a  propert y uniqu e t o languag e e x hypothesi . 
Mille r  an d Chomsk y (1963 :  484 )  writ e "Self-embeddin g o f  suc h grea t 
theoretica l  significanc e .. .  tha t  w e shoul d certainl y loo k fo r  occurrence s 
of  i t  i n non-linguisti c contexts. "  Beve r  (1970 )  cite d a s on e o f  th e 
strength s o f  hi s accoun t  o f  S E processin g problem s tha t  analogou s 
principle s seeme d t o explai n phenomen a i n visua l  perception . 

Clearl y though ,  ther e i s anothe r  theoretica l  option .  O n e coul d 
hypothcsJ7 e tha t  S E phenomen a ar e specia l  t o language .  O n suc h a 
view ,  th e natura l  explanator y mechanis m fo r  th e interactio n o f  S E wit h 
sentenc e comprehensio n woul d b e language-specifi c  - -  no t  som e gener -
al  propert y o f  memor y o r  perceptua l  proces s a s suggeste d b y Bever , 
Mille r  an d Chomsky ,  etc .  Thi s vie w i s (ofte n implicitly )  adopte d b y 
many natura l  languag e parsin g theorists .  A  recen t  exampl e i s Fodo r 
and Frazie r  (I9K0 )  w h o sugges t  tha t  th e interactio n o f  S E wit h sen -
tenc e comprehensio n b e theoreticall y reconstructe d a s a  parsin g princi -
pl e attachin g a n incomin g wor d o r  phras e int o it s surfac e structur e 
usin g th e smalles t  possibl e numbe r  o f  ne w nontermina l  node s (Fodo r 
and Frazicr .  1980 :  426-434) .  (.Se e Carroll .  1981 ;  Ford .  Bresnan ,  an d 
Kaplan ,  1981 ,  an d Wanner .  1980 ;  fo r  furthe r  discussio n o f  thi s mod -
el  ) 

The questio n o f  whethe r  generalization s abou t  S E phenomen a 
ar e linguisti c o r  stil l  mor e genera l  i s  a  questio n o f  fact .  Bu t  i t  i s  wort h 
emphasizin g tha t  assumption s on e wa y o r  th e othe r  lea d immediatel y 
t o empirica l  consequence .  Fo r  example ,  th e assumptio n tha t  S E i s 
strictl y linguisti c actuall y doe s som e wor k i n th e analysi s o f  Fodo r  an d 
Frazic r  I  h e singl e stron g distinctio n Fodo r  an d Frazie r  (1980 )  ar e 
abl e t o dra w betwee n thei r  mode l  an d tha t  o f  Wanne r  (1980 )  turn s 
precisel y o n thei r  language-specifi c  analysi s o f  S E phenomena . 

Whil e th e resolutio n o f  thi s issu e ma y ultimatel y b e decide d o n 
Ihcordica l  grounds .  I  wil l  focu s chiefl y o n th e presentotio n o f  dat a 
whose prim a faci e analysi s entail s th e vie w tha t  th e correc t  leve l  o f 
generalizatio n fo r  addressin g S E phenomen a i s somethin g lik e 
"comple x sequences "  I  wil l  discus s example s fro m film ,  dance ,  music . 
.in d socia l  interactio n Then .  1  wil l  tur n bac k t o th e theoretica l  leve l 
.in d outlin e a  proposal ,  followin g Bevcr' s (1970 )  Doubl e Functio n 
Hypothesis . 

Fil m A n obviou s candidat e fo r  S E analysi s i n fil m i s th e 
"flashh.ic k '  scene :  a n entir e scen e i s embedde d int o anothe r  scen e I n 
th e cinem a o f  D.W .  Griffith ,  fo r  example ,  a  scen e (S )  ca n consis t  o f  a 
long-sho t  (L )  followe d b y a  serie s o f  detail-shot s (D )  A  dclail-sho l 
may itsel f  includ e a  scene .  Thi s h.-x s th e effec t  o f  embeddin g a  scen e 
withi n a  scen e I n Carrol l  (1980 :  61-63 )  I  hav e discusse d th e follow -
in g grammar-fragmen t  a s th e basi s o f  a  forma l  analysi s o f  thi s sor t  o f 
compositio n 

S= =  >  L  +  D * 
D =  =  >  D '  +  S  +  D-

The right-han d sid e o f  th e secon d rul e introduce s th e "prime "  a s a notatio n t o indicat e tha t  a  retur n i s structurall y implied .  Thi s amount s 10 a  specia l  sor t  o f  indexin g 

Severa l  example s o f  thi s structur e occu r  i n Griffith' s Broke n 
Blossoms .  Richar d Barlhlemess ,  a s th e Chinaman ,  cast s a  misty-eye d 
loo k withi n a  detail-shot ,  an d immediatel y ther e i s a  cu t  awa y t o a 
flashbac k o f  hi s youth .  I t  woul d no t  hav e bee n possibl e fo r  Griffit h t o 
cut  awa y fro m Barlhlemess ,  sho u th e flashback ,  an d the n procee d wit h 
th e story-lin e withou t  firs t  returnin g t o Barlhlemes s Th e retur n i s 
obligatory ;  i t  i s  par t  o f  th e structur e o f  (Griffith's )  cinem a A s subse -
quen t  example s wil l  sho w thi s i s th e crucia l  propert y o f  sequence s tha t 
afford s SE .  I f  a  sequentia l  domai n ha s a  structur e stron g enoug h t o 
affor d obligator y returns ,  i t  ca n hav e SE .  (This ,  o f  course ,  i s  precisel y 
analogou s t o point s mad e b y Chomsky ,  1959 ,  wit h respec t  t o lan -
guage. ) 

Dance .  A  well-know n exampl e o f  danc e withi n danc e i s i n th e 
Nutcracke r  Suit e wher e severa l  episode s o f  puppet-danc e occu r  a s par i 
of  th e balle t  itself .  Mor e c o m m o n ,  bu t  als o mor e subtle ,  ar c example s 
i n whic h a  danc e phras e (Lasher ,  1981 )  i s interrupted ,  whereupo n a 
complet e an d distinc t  othe r  phras e i s danced ,  the n finall y th e origina l 
phras e run s t o completion . 

O ne clas s o f  suc h example s occur s whe n a  femal e dance r  i s 
lifte d b y a  mal e dance r  i n classica l  ballet :  th e femal e assume s a  rigi d 
postur e whil e th e mal e carrie s he r  an d continue s moving ;  whe n sh e i s 
returne d t o th e floor ,  th e femal e continue s wit h he r  o w n dance .  Anoth -
er  clas s o f  example s ar e case s i n whic h a  grou p o f  dancer s assum e rigi d 
posture s whil e a  subset ,  usuall y a  coupl e o r  a  singl e dancer ,  perfor m a 
dance .  A t  th e completio n o f  th e embedde d dance ,  th e grou p resumes . 
Thes e latte r  type s o f  example s hav e analog s i n musi c wher e the y ar e 
easie r  t o cit e becaus e o f  th e availabl e notatio n 

Music .  Musi c ha s a n extremel y articulate d structur e an d 
afford s severa l  classe s o f  S E structure s O n e o f  thes e i s th e cadenza :  a 
stron g cadenc e i s interrupte d b y a  sol o an d the n completed .  Fo r 
example ,  th e cadenc e 1-6/ 4 — V 7 — I ,  closin g a  sectio n o f  a  violi n 
concerto ,  ca n b e interrupte d b y a  violi n solo :  1-6/ 4 — V 7 — Sol o — I 

W h en th e interruptio n amount s t o a  dela y i n th e matri x struc -
ture ,  i t  i s  ofte n calle d "parenthesis "  (Meyer ,  1973) .  Meye r  discusse s 
an exampl e fro m Haydn' s Strin g Quarte t  i n E b Major ,  Opu s 5 0 N o .  3 : 
a melodi c patternin g o f  third s F.b-G ,  F-Ab ,  implyin g G-llb ,  an d rein -
force d b y harmoni c an d rhythmi c patterns ,  i s  interrupte d b y a  fou r 
measur e repeatin g a-b-a- b structure :  " .  .  th e rea l  melod y i s character -
ize d b y goal-directe d motion :  bu t  th e parenthesi s i s static."(p .  241 ) 

Socia l  interaction .  Fo r  som e year s now .  Sack s (1973 )  an d 
associate s hav e bee n developin g a  theor y o f  th e structur e o f  conversa -
tiona l  interaction s base d o n th e "adjacenc y pair "  uni t  Th e paradig m 
exampl e i s question/answer : 

A:  D o yo u kno w wha t  a n adjacenc y pai r  is ? 
B:  No . 

The implicatio n o f  th e "secon d pai r  part "  entaile d b y th e occurrenc e 
of  th e "firs t  pai r  part "  i s  sufficien t  structur e t o suppor t  S E Indeed . 
Goffma n (1979 :  258-9 )  notice d suc h examples . 

A l :  Ca n I  borro w you r  hose ? 
B2:  D o yo u nee d i t  thi s ver y momen t ? 
A 2 :  No . 
B l :  Yes . 

Instea d o f  answerin g A s initia l  questio n (an d complctein g a n adjacen -
cy pai r  structure) ,  B  initiate s a  secon d question-answe r  adjacenc y pair . 
W h en thi s secon d pai r  i s  complete ,  ther e i s a  retur n t o th e firs t  struc -
tur e Goffma n als o note d a n exampl e o f  multipl e S F ( B i s a  trainma n 
i n a  station ) 

A l :  Hav e yoi i  go t  th e lime ? 
8 2 Standar d o r  Dayligh t  Saving ? 
A 3 :  Wha t  tim e ar e yo u runnin g on ? 
B3:  Standard . 
A 2 Standar d then . 
Bl :  It' s  fiv e o'cloc k 

Jefferso n (n.d. )  ha s show n howeve r  tha t  suc h case s o f  multipl e S E ar e 
extremel y rare ,  althoug h noniterativ e S E i s quit e c o m m o n . 

Indeed ,  i t  i s  strikin g that ,  a s i n th e cas e o f  language ,  multipl e 
SF structure s simpl y d o no t  obtai n O n e certainl y ha s flashbacks ,  bu t 
neve r  flashback s withi n flashback s W h e n suc h structure s ar c em -
ploye d (a s b y Alai n Resnai s i n J c T'aime ,  J c T'aime) ,  the y ar e em -
ploye d precisel y i n orde r  t o confus e th e viewe r  wit h respec t  t o temp o 
ra l  sequenc e Analogously ,  on e canno t  imagin e straightforwar d con -
text s i n whic h a  danc e phras e withi n a  danc e phras e withi n a  danc e 
phras e coul d appea r  i n a  balle t  O n e canno t  embe d a  them e withi n a parenthesi s withi n a  them e O n e canno t  embe d a  pla y withi n a  pla y withi n a  pla y Etc .  I n th e fina l  sectio n o f  thi s pape r  I  wan t  t o retur n t o th e theoretica l  analysi s o f  S E phenomen a an d t o sugges t  a  genera l accoun t  o f  thi s intermoda l  restriction . 
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Doubl e functio n Th e doubl e functio n principl e ca n b e pu l 
quit e simpl y a s "Th e sam e stimulu s canno t  b e perceive d i n tw o incom -
patibl e way s a l  th e sam e lim e "  Th e prim a faci e forc e o f  th e principl e 
i n visua l  perceptio n an d languag e comprehensio n (Bever .  1970 )  an d 
cinem a perceptio n (Carroll ,  1980 :  190-193) ,  exclusiv e o f  S E phenome -
na,  ha s bee n reviewe d elsewher e A s applie d t o SE ,  th e lin e on e woul d 
want  t o ru n i s tha t  th e categorie s "embedder "  an d "embeddee "  ar e 
perceptuall y significan t  an d tha t  accordingl y a n objec t  o f  perceptio n 
canno t  simultaneousl y b e bot h embedde r  an d embeddee .  Fro m thi s 
th e usua l  fact s regardin g S E follow . 

Thi s remain s a n empirica l  hypothesis ,  o f  course ,  bu t  th e plausi -
bilit y  o f  th e premise s fo r  th e analysi s i s considerable .  I n contrast , 
appeal s t o memor y (Mille r  an d Chomsky ,  1963 ;  Yngve ,  1960 )  ar e les s 
compellin g i n tha t  peopl e typicall y ca n memoriz e multipl e S E se -
quence s — Ihe y jus t  can' t  understan d the m Appeal s t o processin g 
constrain t  ar e eithe r  to o vagu e t o asses s (Mille r  an d Isard ,  1964 )  o r 
tantamoun t  t o th e proposa l  unde r  discussio n (Bever ,  1970) .  Finally , 
th e cross-moda l  evidenc e o f  S E an d th e iterativ e S E constrain t  strongl y 
indicat e tha t  language-specifi c  analyse s ar e missin g th e tru e generaliza -
tion . 

Note s 
•Thi s wor k wa s facilitate d b y a  fellowshi p fro m th e Nationa l 

Scienc e Foundatio n an d a  sabbatica l  leav e fro m th e I B M Corporatio n 
I  a m gratefu l  l o T o m Bever ,  Jef f  Coulter ,  te n Meyer ,  an d Margn t 
Lasher  fo r  discussio n an d criticis m 

" I  wil l  presuppose ,  bu t  no t  review ,  th e standar d distinctio n 
betwee n "nesting "  an d "self-embedding "  (Chomsk y an d Miller ,  I963 K 
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