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Abstract No two students are the same. There are 2 billion students of English on this planet. These two facts
indicate that there are 2 billion different kinds of Englishes on this planet. A good method to describe every student
has to adequately deal with the 2 billion different students. But it is clear that detection of errors in sentences or
speech generated by students is not sufficient by itself. The true method is supposed to regard linguistic activities of
a human comprehensively as output of his/her linguistic system in brain. The system is represented by the method as
a set of parameters and differences of parameter values are expected to reflect those between two students. In other
words, linguistics has to be reconstructed so that it can describe not only languages but also individual humans. In
this work, Sausurre’s claim on language is interpreted mathematically and structural phonology is reconstructed on
physics. Using physically-implemented structural phonology, some proposals are made for pronunciation training.
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Fig.2 Phoneme tree diagrams produced by an American and two

Japanese students
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Fig.3 Bottom-up clustering of the students of set-6

5.0 ‘ ‘ ‘
450 i Corr. =-0.88 |
2401 e
= K ek g K
© 3.5 * ;Mik*%%
& LT R
3.0 L A @xx**
% 25 * *)(x** Boxx *
8 * g%‘ % wwx
~ 2.0 L " *
1.5+

1806 0.07 0.08 0.09 0.1 0.11 0.12 013 0.14 0.15
Proficiency estimated with the structural distortion
X 4 FEESEEACHED HEFETE

Fig.4 Automatic rating based on phonological distortions

WL 72 2 FEHEIEEEZ V€ ERJ @ HARANZEE % HBhREE L
T AEROR 4 TH B, Bk HEIERAERIC X 2 HEREER, #ft
TSI X 2EFERTH %, IEFICRIFLZBERIBR STV
%, Fiitild 8 DO Xk v bofip A LIFTED, Xy
F DEOISERR T ZHGEEAEDIAENLTET, KFEEED
HEENRRPKRD 5T %, 2070, i DERE (175
M7ER) %k 2 BICHBIERA L 72 5 X 95, BT
LToAF Y 7 2L T3 (9,
6.2 RETEILKIITIRBEOTEREZRDT
FEHFVEEROBERE L L CORBERL, HAY - 1A
D OMIARED & WEEFRE IO A —ATH S, Lo Ll
P HRATH 2D E, HAGEHD ORGEEZFHFE T2 LR
BThb, 22T, DFICRTHREOWEREZ TR 7%,
HFIC X BHGEGE T CBEE OUEEE A, HORICH- 7-95E B)
BOKGEGES A X 5958 EH (BEEM, X% F), Ail4
FEOEESFEEZME L2, F/A/B OMT2R1ICRT, M
& FUEEEE DR 5 7210 TIERSAFIEE—TH 5, XIT B, M,
F2oH8e 7V (HMM) 21FR L7, A 2 Zhs =0
TR L7254, AIZB XD b M, FISEENICE - L
EINDDEL) D2 WFEHBE AT A I B LD F I
CEHEINIRETH D ETHH0IE, I OFEEIEFHITEN
Wb IR Th 5, RLISRINTWDE EIHIL, AL
F MDA D, ESHENARBIIETRZ>Tw S, —H,
AL BIREAE L V) SEENRHELINE, 2 THiZATH D, M

F 1 FEBRCH L RO SEEEFRY

Table 1 Three kinds of pronunciations used in the experiment
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Fig.6 Proficiency rating with structural distortion score
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