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T h e Us e o f  Metrica l  Prosod y t o Segmen t  Continuou s Speec h 

Kathleen Eberhard (Kaihi i hn m HHhRHARDKSNDRDU) 
Caro l  Madde n (Caro l  jmaddhn2()("NI)ii)ii )  Kerr y Zah n (Kerr y a  zah n 2@nd.edu ) 

Departmen i  o f  l's\choK)gy ,  Universit y o f  Notr e Dame 
Notr e Dame ,  I N 4655 6 U S A 

In t roduc t io n 

Thi s stud y investigate d th e processe s involve d i n 
mappin g a  spoke n signa l  ont o lexical-for m representation s 
store d i n th e menta l  lexicon .  Curren t  model s o f  wor d 
recognitio n assum e tha t  th e proces s begin s whe n th e initia l 
portio n o f  a  word' s acoustic-phoneti c inpu t  make s contac t 
with ,  o r  activate s al l  correspondin g item s i n th e lexicon . 
Item s dro p ou t  o f  th e activate d se t  whe n the y ar e n o longe r 
consistent ,  an d recognitio n occur s whe n a  uniqu e ite m 
remains .  FYio r  researc h show s tha t  recognitio n tim e i s 
influence d b y factor s suc h a s th e numbe r  o f  competin g 
items ,  thei r  frequenc y o f  occurrence ,  an d whethe r  contextua l 
informatio n i s availabl e t o hel p eliminat e items . 

Recently ,  researc h ha s begu n t o focu s o n question s 
about  th e natur e o f  th e contac t  representation .  Followin g 
work i n curren t  phonologica l  theory ,  Lahir i  an d Marslen -
Wilso n (1991 ;  als o Marlsen-Wilso n &  Warren ,  1994 )  hav e 
propose d tha t  th e lexica l  representation s consis t  o f  a  featura l 
anay containin g onl y marke d features .  Suppor t  fo r  thi s 
proposa l  come s fro m studie s employin g tw o o f  th e fe w 
technique s available :  gatin g an d auditor y lexica l  decision . 
The goa l  o f  th e wor k her e wa s t o us e a  ne w techniqu e t o 
examin e th e competitio n amon g activate d item s tha t  diffe r 
i n th e markednes s o f  thei r  featur e specifications . 

Methodology 

The techniqu e wa s recentl y develope d b y Tanenhaus , 
Spivey-Knowlton ,  Eberhard ,  &  Sediv y (1995) ,  an d involve s 
recordin g listeners '  ey e movement s a s the y follo w 
instruction s t o mov e object s i n a  displa y (e.g. ,  "Pic k u p th e 
candy") .  Ey e movement s ar e tracke d usin g (ASL ,  Bedfor d 
M A)  a n ey e camer a attache d t o a  helmet .  Th e helme t  als o 
contain s a  vide o camer a tha t  display s th e listeners '  fiel d o f 
vie w o n a  T V alon g wit h his/he r  eye-positio n record .  A 
VCR synchronousl y tape s th e vide o recor d an d th e spoke n 
instructions .  Dat a ar e analyze d usin g (3 3 msec )  incrementa l 
playbac k o f  th e tape s t o locat e wor d onset s an d measur e ey e 
movement  latencie s occurrin g wit h respec t  t o them . 

Tanenhau s e t  a l  (1995 )  foun d tha t  listeners '  ey e 
movements ar e closel y time-locke d t o th e acousti c input , 
makin g the m a  sensitiv e measur e o f  th e wor d recognitio n 
proces s Fo r  instance ,  whe n tol d t o "pic k u p th e candle" , 
listener s looke d a t  th e candl e shortl y afte r  th e en d o f  th e 
word .  Whe n th e instructio n wa s give n i n a  contex t 
containin g bot h a  candl e an d candy ,  th e look s wer e delaye d 
by 3 0 msec . 

The curren t  stud y use d a  simila r  procedur e t o examin e 
th e competitio n betwee n word s tha t  contras t  i n whethe r 

thei r  initia l  syllabl e ha s a  ful l  (marked )  o r  reduced 
(unmarked )  vowel .  Recorde d instruction s suc h as ,  "Pic k u p 
th e bullet "  (marked )  o r  "Pic k u p th e balloon "  (unmarked ) 
wer e presente d i n competitor-presen t  context s (  bulle t  an d 
balloo n present) ,  a s wel l  a s i n competitor-absen t  contexts , 
(n o related  objec t  names) .  Eye-movemen t  time s wer e 
compare d t o examin e whethe r  "unmarked "  competitor s dela y 
recognitio n o f  "marked "  target s an d vic e versa . 

Results 

Fig .  1  show s dat a fro m 4  subjects .  Analyse s showe d 
tha t  unmarke d competitor s reliabl y delaye d recognitio n fo r 
marke d target s (t(3)=3.75 ,  p<.02) ,  bu t  marke d competitor s 
di d no t  dela y recognitio n o f  unmarke d target s (t(3)=1.18) . 
Thes e result s sugges t  tha t  bot h word s wit h ful l  an d reduce d 
form s o f  th e sam e vowe l  ar e activate d b y th e ful l  vowel' s 
marke d specifications ,  resultin g i n competition .  However , 
when n o marke d specification s occu r  i n th e signal ,  onl y 
word s wit h th e reduce d vowel s ar e activated . 
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Figur e 1 :  Result s o f  Experimen t  1 . 
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