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M e a s u r i n g th e S o u n d s o f  Silence :  La tenc y a n d Durat io n o f  Word-Initia l  Plosive s 

Ala n H .  K a w a m o t o ,  Christophe r  T .  Kell o an d Kennet h A .  B a m e 
Psycholog y Boar d o f  Studie s 

Universit y  o f  California ,  Sant a Cni z 
Sant a Cruz ,  C A 9506 0 

{ahk ,  kello ,  lcabame}@cats.ucsci.ed u 

Naming latency ,  th e latenc y o f  th e onse t  o f  acousti c 
energ y arisin g from a  speede d vCTba l  response ,  i s th e 
primar y dependen t  variabl e i n th e vas t  majorit y o f 
psycholinguisti c tasks .  Unfortunately ,  namin g latenc y i s no t 
a vali d measur e o f  respons e latenc y fo r  word s begiimin g 
wit h plosiv e consonant s (th e obstruent s /p/ ,  IXJ ,  IkJ ,  /b/ ,  /d/ , 
an d /g/ ,  an d th e affricates ,  /ch /  an d /j/ )  becaus e th e onse t  o f 
acousti c energ y occur s 50-10 0 m s afte r  th e articulate s ar e 
i n thei r  targe t  position .  Thi s dela y arise s becaus e airflo w 
throug h th e voca l  trac t  mus t  b e occlude d whil e pressur e i s 
buil t  u p prio r  t o th e pressure' s explosiv e releas e tha t  finally 
generate s acousti c energy .  Thus ,  somewha t  paradoxically , 
th e cmse t  o f  acousti c energ y mark s th e en d o f  plosiv e 
consonants ,  no t  thei r  beginning . 

A relate d proble m stemmin g from  th e articulator y 
characteristic s o f  plosive s i s dia t  namin g latenc y conflate s 
respons e latenc y an d th e duratio n o f  th e initia l  phonem e fo r 
word s beginnin g wit h plosiv e consonant s whe n th e 
standar d namin g tas k i s used .  Tha t  is ,  fo r  pair s o f  word s 
matche d o n th e initia l  plosiv e phoneme ,  respons e latenc y 
difference s canno t  b e distinguishe d from  initia l  phonem e 
duratio n differences .  I t  i s  importan t  t o distinguis h thes e 
tw o dependen t  variable s t o determin e th e locu s o f  on-lin e 
processin g difficulties :  Respons e latenc y assesse s 
processin g difficultie s tha t  aris e befor e th e respons e 
initiation ,  wiierea s duratio n assesse s processin g difficultie s 
tha t  aris e afte r  a  respons e initiation . 

T o solv e th e proble m o f  wiie n th e articulatio n o f  a  plosiv e 
begins ,  w e infroduc e th e post-vocah c namin g task .  Unlik e 
th e standar d namin g tas k i n whic h th e participan t  i s silen t 
iimnediatel y preceding  th e response ,  th e participan t  say s 
"uuhhh "  befor e th e stimulu s i s  presente d an d continue s 
doin g s o unti l  producin g th e response .  Thus ,  respons e 
latenc y correspond s t o th e offse t  o f  th e "uuhhh " 
vocalizatio n (th e vocali c offse t  latency) ,  an d th e initia l 
phoneme duratio n correspond s roughl y t o th e duratio n o f 
th e silen t  ga p (th e ga p duration) .  Th e latenc y fo r  th e 
plosive' s releas e correspond s t o namin g latenc y o f  th e 
standar d namin g tas k (th e vocalizatio n onse t  latency) . 

T o determin e th e locu s o f  processin g difficulties ,  w e 
conside r  th e effec t  o f  consistenc y o f  pronunciatio n fo r 
word s \̂ 1ios e vowel s hav e a n irregula r  pronunciation .  W e 
compare d 1 6 lo w frequency  word s wit h irregula r 
pronunciation s wit h 1 6 lo w frequency  word s wit h regula r 
pronunciation s matche d o n initia l  phoneme ,  printe d 
frequency,  bigra m frequency,  an d numbe r  o f  neighbors . 

Al l  word s bega n wit h a  singl e plosiv e consonant .  Th e 
stimul i  wer e presente d o n a  computer ,  an d participant s 
responde d a s quickl y an d accuratel y a s possible .  Th e 
verba l  response s wer e digitize d usin g a  16-bi t  audi o boar d 
an d store d fo r  off-lin e analysis .  Afte r  th e experiment ,  w e 
analyze d th e response s t o determin e uiiethe r  a  wor d wa s 
correctl y pronounced .  Onl y correc t  response s wer e furthe r 
analyzed .  A n alg«ith m wa s use d t o determin e th e vocah c 
offse t  latenc y an d th e vocalizatio n onse t  latency ,  an d th e 
ga p duratio n wa s simpl y th e differenc e o f  thes e tw o 
latencies .  Bot h th e vocali c offse t  latenc y an d ga p duratio n 
wer e 1 4 m s longe r  fo r  irregula r  word s compare d t o regula r 
words .  Th e vocalizatio n onse t  latenc y wa s 2 8 m s longe r  fo r 
irregula r  word s compare d t o regula r  words . 

Consisten t  wit h previou s studies ,  respons e latencie s fo r 
irregula r  word s wer e longe r  tha n fo r  regula r  words .  I n 
addition ,  th e longo -  initia l  phonem e duratio n indicate d tha t 
ther e wa s a  processin g difficult y fo r  irregula r  word s tha t 
aros e afte r  th e respons e ha d bee n initiated .  Th e existenc e 
of  a  duratio n effec t  provide s evidenc e tha t  participant s 
begi n pronunciatio n a s soo n a s th e initia l  phonem e o f  a 
wor d i s  know n an d d o no t  wai t  unti l  th e entir e 
pronunciation . 
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