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tei ~ tei teu ~ teu ten ~ ten tai ~ tai tau ~ tau tjan ~ tjan 
təi ~ təi təu ~ təu tən ~ tən tɑi ~ tɑi tɑu ~ tɑu tjɑn ~ tjɑn 
toi ~ toi tou ~ tou ton ~ ton tei ~ tei teu ~ teu tjen ~ tjen 
təi ~ tei təu ~ teu tən ~ ten tɑi ~ tai tau ~ tɑu tjan ~ tjɑn 
tei ~ toi teu ~ tou ten ~ ton tai ~ tei tau ~ teu tjen ~ tjan 
toi ~ təi təu ~ tou ton ~ tən tɑi ~ tei tɑu ~ teu tjɑn ~ tjen 
pei ~ pei peu ~ peu pen ~ pen pai ~ pai pau ~ pau pjan ~ pjan 
pəi ~ pəi pəu ~ pəu pən ~ pən pɑi ~ pɑi pɑu ~ pɑu pjɑn ~ pjɑn 
poi ~ poi pou ~ pou pon ~ pon pei ~ pei peu ~ peu pjen ~ pjen 
pəi ~ pei pəu ~ peu pən ~ pen pɑi ~ pai pau ~ pɑu pjan ~ pjɑn 
pei ~ poi peu ~ pou pen ~ pon pai ~ pei pau ~ peu pjen ~ pjan 
poi ~ pəi pəu ~ pou pon ~ pən pɑi ~ pei pɑu ~ peu pjɑn ~ pjen 

Table III 
Pre-test stimuli. 
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real words ʦan xəŋ xou ʦʰwei xwən 

 tʰɑŋ fa sɑu sa kʰu 
 ʨʰyn ʨʰen ɕy kʰwa ʦʰən 
 kʰa kai pʰən ʨʰou ti 
 ɕi ʦʰuŋ pən pʰai a 
 tʰan ʐɑŋ ʦʰwən ʦʰu lu 
 ʂai ʦəŋ pjəŋ ʦʰən ʦʰə 
 pʰjɑu ʨɑu tʰuŋ ɕwuŋ pʰin 

tonal gaps nɑŋ tə kʰwai ʂwei nwan 
 mjəŋ ʐwei mjen nwo njɑu 
 ʨʰwuŋ nou tʰə ʐwən ʂei 
 nai ljɑŋ ʦən nan mei 
 xən ʦʰou nɥe ʨwuŋ nei 
 ljen xwai fwo ʐən ʦwən 
 ʐwan kei min ʦʰə lɑŋ 
 kʰwo ʐuŋ ʐə nu mu 

allophonic gaps ko xwəi ʨʰan ʨo pʰeŋ 
 ljɑ ʐau ʦʰəu xeu xwə 
 sɑ kwə kʰɑi ʦwɑi njə 
 ʐe ʨʰau nwə ʨʰəu non 
 ʦeŋ ɕɑ kwɑ twəi kəu 
 pʰjeu me ʂwon ʨjau ʨeŋ 
 ʦon xwen ləu men xweŋ 
 ʦweŋ pjeŋ wen tʰau kʰeu 

accidental gaps fjəu pjɑ fjou tən əŋ 
 swai ʐwɑi myŋ ʨʰyŋ lweŋ 
 lwɑŋ nwəi nweŋ twa ʐwəŋ 
 tʰjon syŋ tei pyŋ nyŋ 
 tʰweŋ nɥɑ tjon xwəŋ nwa 
 ʦwɑŋ njon fyŋ ʦʰwɑ lən 
 pjən tʰən ʦwəŋ ʐwai tʰɥan 
 nɥɑŋ fjon pə nwən swɑi 

systematic gaps ʂjeu ɥai ʦɥiu mwa ʐjan 
 ʦʰjo kjei kʰjou pʰjuŋ ʦʰɥuŋ 
 pʰjun tʰɥou kʰɥɑi ʂɥa ʂiŋ 
 ʂɥon kʰɥə pʰɥin xyŋ xwɑu 
 kʰɥe ʐɥo kʰɥiu sjui jəi 
 kɥɑu ʦjun ʐjəu ʂɥou xɥɑi 
 ʐɥaŋ nwau mwiŋ sui tweu 
 kʰwəu ʦʰjun xwin ʐwou ʐjoi 

 
Table IV 

Main test stimuli. 
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constraint excludes: type weight 
*[+approx, +hi][+approx, +hi] [+high][+high] systematic 2.017 
*[+approx, +hi, +fr][―#][+approx, +hi, +fr] [cor] __ [cor] systematic 2.823 
*[+hi, +rd][―#][+hi, +rd] [lab] __ [lab] systematic 3.714 
*[―approx, +lab][+rd, ―syll] pw, pɥ systematic 0.143 
*[―ant][+approx, +fr, ―syll] ʦj, ʦɥ systematic 3.994 
*[―son, +hi, ―cor][+approx, +hi, +fr] kj systematic 4.328 
*[+del, +ant, ―dors][+approx, +fr, ―syll] ʦj, ʦɥ accidental 3.768 
*[+del, +lab][+approx, +hi, +fr] fj accidental 3.222 
*[+fr, +rd][+lo] ɥa accidental 3.107 
*[―del, +ant][+fr, +rd] tɥ accidental 3.418 
*[+son, +ant][+fr, +rd, +syll][+nas, ―lab] n/lyn/ŋ accidental 0.616 
*[―approx, +lab][+fr, +rd, +syll] py accidental 3.205 
*[+ant, ―dors][―fr, ―syll][+lo][+#] twa#, ʦwa# accidental 0.890 
*[+ant, ―dors][―fr, ―syll][+lo][+son, +hi, ―rd] twai/ŋ, ʦwai/ŋ accidental 0.191 
*[+son, +del][―fr, ―syll][+lo][+#] rwa# accidental 0.242 
*[+son, +del][―fr, ―syll][+lo][+son, +hi, ―rd] rwai/ŋ accidental 0.032 
*[―del, +ant][―lo, ―fr, ―back][+nas, +ant] tən accidental 0.648 
*[+son, +ant][―lo, ―fr, ―back][+nas, +ant] n/lən accidental 0.098 
*[―approx, +lab][―lo, ―fr, ―back][+#] pə# accidental 2.842 
*[―syll][―fr, ―syll][―lo, ―fr, ―back][+nas, +hi] wəŋ accidental 0.153 
*[+approx, ―rd, ―syll][―hi, ―lo, ―fr][+nas, +ant] jən, jon accidental 0.363 
*[+fr, +rd, +syll][+nas, +hi] yŋ accidental 2.251 
*[―fr, ―syll][―hi, ―lo, ―back][+#] we#, wə# allophonic 2.212 
*[―hi, ―lo, ―back][+hi, ―fr, +syll] eu, əu allophonic 2.960 
*[+approx, +fr, ―syll][―hi, ―lo, ―fr][+#] j/ɥə, j/ɥo allophonic 2.387 
*[―hi, ―lo, ―fr][+hi, ―rd, +syll] əi, oi allophonic 2.968 
*[―approx][―hi, +fr][+#] Ce# allophonic 4.160 
*[―approx][―hi, +rd][+#] Co# allophonic 4.160 
*[―approx][―hi, +fr][+nas, +ant] Cen allophonic 1.943 
*[―fr, ―syll][―hi, +fr][+nas, +ant] wen allophonic 0.386 
*[―hi, +fr][+nas, +hi] eŋ allophonic 2.570 
*[―hi, +rd][+nas, +ant] on allophonic 2.567 
*[―hi, +rd][+nas, +hi] oŋ allophonic 2.570 
*[+lo, +back][+#] ɑ# allophonic 4.509 
*[+lo, +back][+nas, +ant] ɑn allophonic 2.546 
*[+lo, +back][+hi, ―rd, +syll] ɑi allophonic 2.460 
*[+lo, ―back][+nas, +hi] aŋ allophonic 2.550 
*[+lo, ―back][+hi, ―fr, +syll] au allophonic 2.454 
*[+approx, +fr, ―syll][+lo][+nas, +ant] j/ɥan, j/ɥɑn allophonic 0.375 
*[+H][+son, ―dors] sonorant + T1 tonal 1.076 

 
Table V 

Handwritten Mandarin phonotactic grammar. 
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syllabic ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― + + + + + + + +     
approx ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― + + + + + + + + + + +     
sonorant ― ― + ― ― ― + + ― ― ― ― ― ― + ― ― ― ― ― ― + + + + + + + + + + + +     
continuant ― ― ― + ― ― ― + ― ― + ― ― + + ― ― + ― ― + ― + + + + + + + + + + +     
delayed ― ―  + ― ―   + + + + + + + + + + ― ― +                 
aspirated ― + ― ― ― + ― ― ― + ― ― + ― ― ― + ― ― + ― ― ― ― ― ― ― ― ― ― ― ― ―     
nasal ― ― + ― ― ― + ― ― ― ― ― ― ― ― ― ― ― ― ― ― + ― ― ― ― ― ― ― ― ― ― ―     
anterior     + + + + + + + ― ― ― ― + + +                    
lateral ― ― ― ― ― ― ― + ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ―     
high                + + + + + + + + + + + + + ― ― ― ― ―     
low                ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― + +     
front                + + +     + ― + + ― + ― + ― ― ―     
back                ― ― ―     ― + ― ― + ― ― ― + ― +     
round ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― + + ― + + ― ― + ― ―     
labial + + + + ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― + + ― + + ― ― + ― ―     
coronal ― ― ― ― + + + + + + + + + + + + + + ― ― ― ― ― ― ― ― ― ― ― ― ― ― ―     
dorsal ― ― ― ― ― ― ― ― ― ― ― ― ― ― ― + + + + + + + + + + + + + + + + + +     
High                                  + ― ― ― 
Rising                                  ― + ― ― 
Low                                  ― ― + ― 
Falling                                  ― ― ― + 

Table VI 
Mandarin feature chart. 




