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Abstrac t 

Chinese is a language that is extensively ambiguous on a 
lexical-morphemi c level .  I n thi s study ,  w e examine d th e 
effect s o f  prio r  context ,  frequency ,  an d densit y o f  a 
homophone o n spoke n wor d recognitio n o f  Chines e 
homophones i n a  cross-moda l  experiment .  Result s indicat e 
tha t  prio r  contex t  affect s th e acces s o f  th e appropriat e 
meanin g fro m earl y on ,  an d tha t  contex t  interact s wit h 
frequenc y o f  th e individua l  meaning s o f  a  homophone .  Thes e 
result s  ar e consisten t  wit h th e context-dependenc y hypothesi s 
whic h argue s tha t  ambiguou s meaning s o f  a  wor d ma y b e 
selectivel y accesse d a t  a n earl y stag e o f  recognitio n accordin g 
t o sententia l  context .  However ,  th e result s d o no t  suppor t  a 
pre-selectio n proces s i n whic h th e contextuall y appropriat e 
meanin g ca n b e activate d prio r  t o th e perceptio n o f  th e 
relevan t  acousti c signal . 

Introductio n 

Lexical ambiguity has been the focus for the study of 
contex t  effect s i n wor d recognitio n i n th e pas t  2 0 year s 
(Onife r  &  Swinney ,  1981 ;  Small ,  Cottrell ,  &  Tanenhaus , 
1988 ;  Simpso n &  Krueger ,  1991 ;  Swinney ,  1979 ;  Tabossi , 
1988) .  Result s fro m thes e studie s poin t  t o tw o majo r 
hypothese s o f  lexica l  access .  Th e exhaustiv e acces s 
hypothesi s argue s tha t  al l  meaning s o f  a  homophon e wil l  b e 
accesse d momentaril y  followin g th e occurrenc e o f  th e word ; 
semanti c contex t  ca n onl y hel p t o selec t  th e appropriat e 
meanin g a t  a  post-acces s decision/selectio n stage .  Thi s 
hypothesi s assume s a  modula r  accoun t  o f  lexica l  processin g 
i n whic h contex t  doe s no t  penetrat e lexica l  acces s (Fodor , 
1983) .  I n contrast ,  th e context-dependenc y hypothesi s 
argue s tha t  th e contextuall y appropriat e meanin g o f  a 
homophon e ca n b e selectivel y accesse d earl y on ,  i f  prio r 
contex t  provide s stron g bia s t o on e o f  th e meanings .  I t 
assumes a n interactiv e proces s i n whic h lexica l  an d 
contextua l  informatio n ca n mutuall y influenc e eac h othe r  a t 
a ver y earl y stag e (McClelland ,  1987) . 

Fe w studie s hav e examine d thes e hypothese s i n Chinese , 
a languag e tha t  i s  extensivel y ambiguou s o n a  lexical -
morphemi c level .  Accordin g t o th e Moder n Chines e 
Dictionar y (Institut e o f  Linguistics ,  1985) ,  8 0 % o f  th e 
monosyllable s ar e ambiguous ,  an d hal f  o f  the m hav e five  o r 

more homophones .  Fo r  example ,  th e syllabl e "yi "  (wit h th e 
dippin g tone )  ha s u p t o 9 0 homophone s (e.g. ,  skill ,  justice , 
benefit ,  discuss ,  intention ,  translate ,  hundred-million ,  etc.) , 
and thi s numbe r  woul d increas e t o 17 1 i f  identica l  syllable s 
wit h differen t  tone s wer e considere d a s homophones . 
Shoul d w e assum e tha t  upo n hearin g "yi" ,  Chines e listener s 
activat e al l  9 0 o r  mor e meaning s o f  th e syllable ? W e should , 
i f  w e accep t  th e exhaustiv e acces s hypothesi s i n it s stric t 
sense :  accordin g t o thi s hypothesi s lexica l  acces s i s a n 
autonomou s an d capacity-fre e process .  However ,  i f  w e 
follo w th e context-dependenc y hypothesis ,  onl y th e 
contextuall y appropriat e meanin g wil l  b e activate d whe n 
listener s hea r  th e syllable . 

The presen t  stud y i s designe d t o investigat e ho w context , 
frequency ,  an d homophon e densit y informatio n constrai n 
th e acces s o f  lexica l  meanings ,  usin g Chines e homophone s 
as a  crucia l  tes t  case . 

Method 

Subjects 
Sixt y nativ e Cantones e speaker s (3 8 female s an d 2 2 males , 
mean ag e =  19.6 )  wh o reporte d n o speec h o r  hearin g deficit s 
participate d i n th e experiment .  Al l  subject s wer e student s a t 
th e Chines e Universit y o f  Hon g Kong .  The y too k par t  i n th e 
experimen t  a s a  laborator y requiremen t  fo r  credi t  i n a n 
introductor y psycholog y course . 

Materials 

Thirt y spoke n homophone s (al l  nouns ,  se e Appendix )  wer e 
selected ,  eac h wit h a t  leas t  tw o differen t  meaning s i n th e 
same ton e (syllable s i n differen t  tone s ar e no t  considere d 
homophone s i n thi s study) .  Eac h homophon e wa s embedde d 
i n tw o sentence s wit h prio r  contex t  biasin g eithe r  o f  th e tw o 
selecte d meanings .  A  separat e grou p o f  2 0 bilingua l 
speaker s wa s aske d t o judg e th e degre e o f  constrain t  o f  th e 
prio r  contex t  o n th e targe t  homophone .  The y wer e give n th e 
60 tes t  sentence s wit h th e prio r  contex t  bu t  withou t  th e 
homophone ,  an d wer e aske d t o fill  i n th e word .  The y wer e 
tol d t o thin k o f  a  Chines e wor d tha t  woul d naturall y 
complet e th e sentence .  Thei r  response s wer e score d o n a  1- 4 
scale ,  base d o n th e scal e propose d b y Marslen-Wilso n an d 
Wels h (1978) :  1  wa s give n fo r  a  wor d identica l  t o th e tes t 
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word ,  2  fo r  a  synonym ,  3  fo r  a  relate d word ,  an d 4  fo r  a n 
unrelate d word .  Response s wer e poole d acros s th e 2 0 
judges ,  an d th e mea n ratin g wa s 1.6 .  Thi s scor e wa s abov e 
th e hig h constrain t  conditio n i n Marslen-Wilso n an d Wels h 
(1978) .  A n effor t  wa s als o mad e t o hav e prio r  contex t  o f 
equal  length ,  an d th e averag e lengt h o f  th e tes t  sentence s 
(countin g th e targe t  homophone )  wa s 1 4 word s (rangin g 
fro m 1 2 t o 1 7 words) . 

Four  independen t  variable s wer e manipulate d i n thi s 
experiment : 

(1 )  Prob e Type .  Th e visua l  prob e wa s (a )  biased ,  whic h 
was relate d t o th e contextuall y biase d meanin g o f  a 
homophone ,  o r  (b )  unbiased ,  whic h wa s relate d t o a  secon d 
meanin g no t  biase d b y th e context ,  o r  (c )  unrelate d control . 

(2 )  Dominance .  Th e prio r  contex t  biase d eithe r  th e 
dominan t  meanin g (mor e frequent )  o r  th e subordinat e 
meanin g (les s frequent )  o f  a  homophone .  Th e frequenc y 
count s wer e base d o n H o &  Jian g (1994) . 

(3 )  Homophon e Density .  A  give n homophon e ha d eithe r 
many potentia l  competitor s (fou r  o r  more )  o r  fe w (tw o t o 
three) .  N o previou s studie s hav e examine d thi s variabl e t o 
our  knowledge . 

(4 )  S O A (stimulus-onset-asynchrony) .  Th e visua l  prob e 
occurre d a t  a  give n S O A relativ e t o th e spoke n homophone , 
eithe r  a t  th e onse t  o r  a t  th e offse t  o f  th e homophone . 

A homophon e exampl e (zeong )  an d th e tw o 
correspondin g tes t  sentence s ar e give n below . 

(1) Sentence: 
Ngo na m ha i  dungmatjyu n leoi-mi n zeo i  daa i  g e za u ha i 
zeong . 
I  thin k tha t  th e bigges t  i n a  zo o i s th e elephant . 
(literally :  I  thin k i n zo o insid e mos t  bi g ' s the n i s elephant. ) 

Probes : 
(a )  sy u "mouse "  (biased ) 
(b )  gwa n "rod "  (unbiased ) 
(c )  za t  "quality "  (unrelate d control ) 

(2) Sentence: 
Popo wa a keo i  hanglo u mfongbi n soen g ji u jat-z i  zeong . 
Grandma say s tha t  sh e ha s troubl e walkin g an d want s t o 
hav e a  stick . 
(literally :  grandm a say s sh e wal k no t  convenien t  thin k 
want  on e stick. ) 

Probes : 
(a )  gwa n "rod "  (biased ) 
(b )  sy u "mouse "  (unbiased ) 
(c )  za t  "quality "  (unrelate d control ) 

All the visual probes were based on a semantic 
relatednes s judgmen t  tas k wit h a  separat e grou p o f  2 0 nativ e 
Cantones e speakers .  The y wer e aske d t o thin k o f  thre e 
noun s tha t  hav e th e sam e o r  closel y relate d meanin g t o eac h 
homophone ,  an d thei r  mos t  frequen t  respons e wa s selecte d 
as th e visua l  prob e fo r  th e homophon e (se e Appendi x fo r  a 
complet e lis t  o f  th e probe s use d i n th e experiment) . 

Design 
Subject s wer e divide d int o tw o group s o f  3 0 accordin g t o 
tw o differen t  S O A conditions .  Withi n eac h S O A condition , 
th e 3 0 subject s wer e agai n randoml y assigne d t o si x group s 

of  five .  Eac h grou p randoml y receive d a n equa l  numbe r  o f 
sentence s fo r  eac h S O A conditio n i n th e 2  (Dominance )  x  2 
(Homophon e Density )  x  3  (Prob e Type )  design .  Thi s 
yielde d a  tota l  o f  1 2 differen t  experimenta l  conditions .  Th e 
orde r  o f  presentatio n fo r  th e sentence s wa s pseudorandoml y 
arrange d suc h tha t  th e visua l  probe s di d no t  consecutivel y 
bia s spoke n homophones .  Th e orde r  o f  presentatio n wa s 
counterbalance d acros s subjects .  N o subjec t  hear d th e sam e 
targe t  homophon e twice . 

Experimental Apparatus 

The tes t  sentence s wer e rea d b y a  nativ e Cantones e speake r 
at  a  norma l  conversatio n rate ,  an d wer e tape-recorde d an d 
digitize d int o a  PowerMa c computer .  A  samplin g rat e o f 
2 2 k H Z wit h a  16-bi t  soun d forma t  wa s use d fo r  digitizing . 
Th e presentatio n o f  auditor y an d visua l  stimul i  wa s 
controlle d b y th e PsyScop e progra m (Cohen ,  MacWhinney , 
Flatt ,  &  Provost ,  1993) .  Subjects '  namin g latencie s wer e 
recorde d b y th e C M U button-bo x (Cohe n e t  al. ,  1993) .  A 
unidirectiona l  microphon e t o registe r  listeners '  voca l 
respons e wa s connecte d t o th e button-bo x throug h th e box' s 
voice-activate d relay . 

Procedure 
A cross-moda l  namin g techniqu e (e.g. ,  Li ,  i n press ; 
Seidenberg ,  Tanenhaus ,  Leiman ,  &  Bienkowski ,  1982 )  wa s 
used .  Subject s sa w a  fixatio n point ,  an d immediatel y hear d 
on a  pai r  o f  headphon e th e sentenc e i n whic h th e 
homophon e wa s embedded .  A  visua l  prob e the n occurre d o n 
th e compute r  scree n accordin g t o th e S O A condition .  Thei r 
tas k wa s to ,  a s accuratel y an d quickl y a s possible ,  nam e th e 
visua l  prob e alou d int o a  microphone .  Subject s wer e give n a 
m a x i m u m o f  tw o second s t o respond ,  countin g fro m th e 
onse t  o f  visua l  probe .  Thi s lengt h o f  tim e wa s sufficien t  fo r 
most  subject s t o giv e thei r  response s whil e a t  th e sam e tim e 
puttin g the m unde r  tim e pressure . 

Al l  subject s di d th e experimen t  individually .  Befor e th e 
tes t  began ,  the y wer e give n a  practic e sessio n i n whic h the y 
hear d a  se t  o f  separat e bu t  simila r  sentences .  Th e 
experimen t  too k abou t  twent y minutes . 

Data Analysis 
The dependen t  variabl e wa s subjects '  respons e latencie s t o 
eac h visua l  probe .  Th e latenc y wa s measure d fro m th e onse t 
of  th e visua l  prob e t o th e subject' s voca l  response . 

Results 

A2x3x2x2 (SOA x Probe Type x Dominance x 
Homophone Density )  A N O V A reveale d tw o mai n effects : 
S OA (F|,5 9 =  94.41 ,  p  <  .001) ,  an d Prob e Typ e (F2.5 8 =  5.13 , 
p <  .01) .  Ther e wa s als o a n interactio n betwee n S O A an d 
Dominanc e (F1.11 9 =  4.78 ,  p  <  .05) .  Th e mai n effec t  o f 
Prob e Typ e indicate s tha t  th e contextuall y biase d meanin g 
affecte d subjects '  namin g o f  th e visua l  probe .  I t  show s tha t 
contex t  effect s coul d tak e plac e immediatel y followin g th e 
occurrenc e o f  th e homophone ,  o r  eve n withi n th e acousti c 
boundar y o f  th e spoke n word .  Thes e effect s occurre d muc h 
earlie r  i n ou r  experimen t  tha n wha t  ha s bee n previousl y 
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argue d to r  (e.g. ,  abou t  1. 5 second s followin g th e occurrenc e 
of  th e ambiguou s word ,  se e Onife r  &  Swinney ,  1981 ; 
Swinney ,  1979) .  Th e mai n effec t  o f  S O A show s tha t 
althoug h contex t  di d no t  pre-selec t  th e meanin g befor e an y 
acousti c informatio n o f  th e homophon e (i n th e Onse t  S O A 
condition) ,  listener s di d sho w sensitivit y t o th e contextuall y 
biase d meanin g wit h minima l  acousti c informatio n (i n th e 
Offse t  S O A condition) .  Th e interactio n effec t  o f  S O A b y 
Dominanc e wa s du e t o th e fac t  tha t  th e frequenc y o f  th e 
meaning s o f  a  homophon e wa s reflecte d onl y i n th e Onse t 
S OA condition .  I n orde r  t o se e mor e clearl y th e variou s 
mai n effect s an d interaction s i n eac h S O A condition ,  w e 
conducte d tw o separat e 3 x 2 x 2 (Prob e Typ e x  Dominanc e 
X H o m o p h o n e Density )  A N O V A s . 

Figur e 1  present s th e result s fo r  respons e latencie s a s a 
functio n o f  Prob e Type ,  Dominance ,  an d H o m o p h o n e 
Densit y i n th e Onse t  S O A condition .  A N O V A show s tha t 
onl y th e mai n effec t  o f  Dominanc e (F |  2 9 =  4.91 ,  p  <  .05 ) 
was significant .  Individua l  comparison s reveale d tha t  thi s 
effec t  wa s du e t o difference s i n th e unbiased ,  lo w densit y 
item s (F ]  2 9 =  4.89 ,  p  <  .05) .  Thi s effec t  indicate s tha t  whe n 
ther e wer e fe w competitor s withi n a  homophone ,  frequenc y 
was th e mai n facto r  fo r  determinin g subjects '  respons e 
spee d i n th e unbiase d condition .  However ,  whe n contex t 
provide s a  bias ,  the n frequenc y effec t  becam e weaker . 
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850 

800 -  -

r  750 -  . 
g 
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700 . . 

650 . . 
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• Unbiased 
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Homophone density 
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Figur e 1 :  Mea n Respons e Latencie s (ms )  a s a  functio n o f  Prob e 
Type ,  Dominance ,  an d Homophon e Densit y i n th e Onse t  S O A 
conditio n 

Figure 2 presents the results for response latencies as a 
functio n o f  Prob e Type ,  Dominance ,  an d H o m o p h o n e 
Densit y i n th e Offse t  S O A condition .  A N O V A show s tha t 
ther e wa s a  mai n effec t  o f  Prob e Typ e (F2,2 8 =  8.8 4 ,  p  < 
.001) ,  indicatin g tha t  contex t  ha d a n effec t  i n listeners ' 
identificatio n o f  th e contextuall y biase d meanin g o f  a 

homophone ,  whic h i n tur n facilitate s th e namin g o f  th e 
correspondin g visua l  probe .  Ther e wa s als o a  significan t 
interactio n betwee n Prob e Typ e an d Dominanc e (F2,5 8 = 
4.62 ,  p  <  .05) ,  showin g tha t  durin g recognitio n contex t 
interacte d wit h th e frequenc y o f  individua l  meaning s o f  a 
homophone .  I n general ,  dominan t  meaning s wer e accesse d 
faste r  tha n subordinat e meaning s (F i  5 9 =  4.83 ,  p  <  .05) . 

However ,  whe n contex t  provide d a  stron g bias ,  the n the y 
di d no t  diffe r  (F |  5 9 =  2.65 ,  n.s.) . 
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Figure 2: Mean Response Latencies (ms) as a function of Probe 
Type ,  Dominance ,  an d Homophon e Densit y i n th e Offse t  S O A 
conditio n 

Note that in both SOA conditions, there was no clear 
mai n effec t  o f  H o m o p h o n e Density ,  no r  clea r  interaction s 
betwee n Dominanc e an d Density .  Th e absenc e o f  thes e 
effect s i n ou r  experimen t  coul d b e du e t o tw o confoundin g 
factors .  First ,  i n thi s stud y w e use d writte n frequenc y t o 
approximat e th e frequenc y difference s fo r  th e spoke n 
homophones ,  du e t o th e unavailabilit y  o f  spoke n frequenc y 
informatio n fo r  Cantonese .  Second ,  w e suspec t  tha t  th e 
frequenc y o f  th e visua l  probe s coul d confoun d th e results . 
We di d no t  contro l  fo r  th e frequenc y o f  th e visua l  probe s 
becaus e th e visua l  probe s wer e derive d fro m independen t 
evidenc e i n a  semanti c relatednes s judgmen t  tas k (se e 
Method) ,  a s ther e hav e bee n n o semanti c associat e norm s 
fo r  Cantonese .  Ou r  suspicio n wa s confirme d i n a  separat e 
analysi s treatin g th e frequenc y o f  th e visua l  probe s a s a n 
independen t  variabl e (Fi,5 9 =  5.97 ,  p  <  .05) . 

T o summarize ,  th e abov e result s provid e a  time-cours e 
pictur e o f  th e contex t  effec t  i n spoke n wor d recognitio n o f 
homophones .  I n th e Onse t  S O A condition ,  ther e i s n o effec t 
of  contex t  a s a  functio n o f  Prob e Type ,  wherea s i n th e 
Offse t  S O A condition ,  contextuall y appropriat e probe s ar e 
named significantl y faste r  tha n contextuall y inappropriat e 
probes .  Dominanc e o f  th e homophon e meaning s als o play s 
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an importan t  rol e i n th e recognitio n process ,  an d i t  interact s 
wit h contex t  i n affectin g listeners '  respons e speed .  I n othe r 
words ,  whe n contex t  provide s n o clea r  bia s t o th e individua l 
meaning s o f  a  homophone ,  dominan t  meaning s i n genera l 
ar e activate d faster ;  whe n contex t  provide s a  clea r  bias , 
dominan t  an d subordinat e meaning s elici t  simila r  namin g 
latencies . 

General Discussion 

This study attempts to provide new evidence on an old 
problem .  Chines e represent s a  significantl y differen t 
languag e fro m Indo-Europea n languages ,  an d it s lexica l 
propertie s mak e th e languag e idea l  fo r  testin g th e lexica l 
ambiguit y issue .  Ou r  result s indicat e tha t  give n a  visua l 
prob e a t  th e offse t  o f  a  spoke n homophone ,  listener s sho w 
sensitivit y t o th e contextuall y biase d meaning .  Thes e 
result s ar e consisten t  wit h th e context-dependenc y 
hypothesi s whic h argue s tha t  ambiguou s meaning s o f  a 
wor d ma y b e selectivel y accesse d a t  a n earl y stag e o f 
recognitio n accordin g t o prio r  sententia l  contex t  (Simpson , 
1981 ;  Simpso n &  Krueger ,  1991 ;  Tabossi ,  1988) .  The y 
poin t  t o a  muc h earlie r  contex t  effec t  tha n wha t  ha s bee n 
previousl y assume d i n modula r  account s (e.g. ,  Onife r  & 
Swinney ,  1981) .  Recently ,  Mos s an d Marslen-Wilso n 
(1993 )  argu e tha t  th e offse t  o f  a n ambiguou s wor d ma y no t 
be th e critica l  poin t  fo r  tappin g int o th e locu s o f  contex t 
effect ,  becaus e man y word s i n contex t  coul d b e recognize d 
befor e th e wor d offset .  The y sugges t  tha t  th e initia l  acces s 
fo r  semanti c informatio n abou t  a  wor d coul d occu r  muc h 
earlier ,  an d tha t  th e selectio n o f  th e contextuall y appropriat e 
meanin g nee d no t  occu r  afte r  th e word .  Ou r  result s ar e 
consisten t  wit h thes e accounts ,  i n tha t  contex t  effect s ca n b e 
clearl y observe d a t  th e offse t  o f  a  spoke n homophone , 
withi n th e tempora l  acousti c boundar y o f  th e word . 

Althoug h ou r  result s suppor t  th e context-dependenc y 
hypothesi s i n general ,  the y d o no t  provid e suppor t  fo r  a  top -
down proces s o f  pre-selectio n o f  th e contextuall y 
appropriat e meanin g withou t  an y acousti c information .  I n 
our  experimen t  whe n th e listene r  see s a  visua l  prob e a t  th e 
onse t  o f  th e spoke n homophone ,  th e contex t  show s n o clea r 
effect .  Thi s resul t  i s  consisten t  wit h th e "bottom-u p priority " 
principl e o f  th e cohor t  mode l  (Marslen-Wilson ,  1987 ) 
whic h argue s tha t  i n orde r  fo r  lexica l  acces s t o tak e place , 
ther e ha s t o b e limite d bottom-u p acousti c information .  Ou r 
result s fro m th e Onse t  S O A conditio n see m t o sugges t  tha t 
ther e i s a  ver y brie f  moment  o f  lexica l  acces s o f  multipl e 
meaning s followin g th e onse t  o f  th e acousti c signal . 
However ,  thi s moment  i s short-lived ,  an d othe r  informatio n 
suc h a s frequenc y coul d star t  t o pla y a  rol e rapidl y 
thereafter . 

The curren t  stud y als o indicate s th e importanc e o f 
frequenc y o r  dominanc e informatio n i n spoke n wor d 
recognitio n o f  homophones .  Althoug h th e frequenc y 
informatio n use d i n thi s stud y i s onl y a n approximatio n 
becaus e the y ar e base d o n writte n norms ,  th e result s d o 
sugges t  a n interactiv e pictur e i n general ,  i n whic h frequenc y 
and contex t  ca n mutuall y interac t  fo r  th e identificatio n o f 
th e correc t  meaning .  Fo r  example ,  frequenc y o f  th e 

individua l  meaning s o f  a  homophon e show s a n effec t  i n th e 
lo w densit y item s i n th e Onse t  S O A condition ,  counte r  t o 
hypothese s whic h argu e tha t  frequenc y effect s ca n onl y 
occu r  late r  o n i n th e selectio n stag e (e.g. ,  Onife r  & 
Swinney ,  1981) .  Ongoin g experiment s wit h severa l 
paradigm s ar e bein g designe d i n ou r  laboratorie s t o examin e 
context ,  frequency ,  an d homophon e densit y i n greate r  detai l 
so tha t  w e ma y provid e a  mor e comprehensiv e accoun t  o f 
contex t  effect s i n spoke n wor d recognition . 
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Appendix :  H o m o p h o n e s an d Probe s 

Used i n th e Experimen t 

Homophone 

baanl 
baan2 
bol 
bou3 
ci 4 
coeng l 
coeng 4 
dou2 
fo 3 
gau2 
jyun 4 
kei 4 
kwan4 
maa5 
min 6 
mou6 
ping 4 
saaml 
sau2 
seoi 3 
si l 
sin 3 
soeng l 
tong 4 
waa6 
wan4 
wol 
wu4 
zoeng 3 
zoeng 6 

;  DOM 

clas s 
boar d 
bal l 
clot h 
pon d 
gun 
wal l 
islan d 
good s 
dog 
circl e 
fla g 
dres s 
hors e 
fac e 
fo g 
vas e 
clothe s 
hand 
ta x 
sil k 
threa d 
containe r 
suga r 
languag e 
clou d 
nest 
lak e 
debi t 
elephan t 

Prob e 

zu3 
yi 3 
qiu 2 
mian 2 
he2 
dan 4 
zhuan l 
hai 3 
cang l 
maol 
fang l 
jun l 
yi l 
niu 2 
yan 3 
yu3 
zun l 
wa4 
tui 3 
qian 2 
tiao 2 
you 4 
he2 a 
tian 2 
shu l 
tian l 
bei 4 
shui 3 
zhai 4 
shu 3 

SUB 

dot 
editio n 
slop e 

Prob e 

zi 4 
yin 4 
cao 3 

newspape r  shi 4 
pros e 
windo w 

zi 4 
men2 

playgroun d cheng 2 
gambl e 
lesso n 
nin e 
ape 
dat e 
grou p 
yar d 
noodl e 
tom b 
platea u 
thre e 
Unker 
yea r 
poe m 
fa n 
fros t 
lesso n 
paintin g 
sou l 
wok 
arc 
curtai n 
stic k 

shu l 
shu l 
shu 4 
hou 2 
ri4 
ji 2 
chi 3 
fen 3 
si 3 
di 4 
si 4 
chuan 2 
nian 2 
wen2 
liang 2 
xue 3 
xue 2 
se4 
gui 3 
huo 4 
wanl 
ying 2 
gun 4 

Note :  D O M -  Donunan t  meamng ;  S U B -  Subord i 
meaning .  Th e probe s ar e semanticall y relate d t o th e 
correspondin g meanings . 
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