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A Stochastically-Based Study on Chinese Tone Patterns in Continuous Speech

CAQO Yang HUANG Tai-Y:r XU Bo

(Institute o f Automation., Chinese Academy of Scrences, Beijing 100080)

( E-mail: {cy.huang.xubo}@nlpr. 1a. ac. cn?

Abstract A decision tree based approach 1s proposed for obtaining the quantitative re-
sult of tone variation patterns in continuous Chinese speech. While constructing the de-
cision tree, besides neighboring tone, many other possible factors are considered such as
syllable position in the word and consonant/vowel type of the syllable, which are not
studied in conventional analysis. After the tree is established, 28 different tone patterns
and their corresponding model parameters are acquired. From the result it is found that
many factors in addition to the tone of neighboring syllable atfect tone pattern variation
in continuous Chinese speech. Tone recognition experiments demonstrate the effective-

ness of this approach.
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Table 1  Question set tor initials
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Table 2 Question set for finals
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WA T —Fh AR, A LA R X T XA R REST IR RN 2
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o EARGERGEFZE T EARABENERHBATHERS . AILERULTILEE R
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EB TGS AR W ;

DM RERUIE TEAMTH—HER . FAUERTHTPAAA—FA_F(ZE KN
FOMBENETER.—AANE(CEAM=F) XN —F WA AWML, mARIPFR
4] 0] LU B e 0182w 3F A 1.
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RITHEFER TR BHN R RAEATHEINERN A TEZETTHSREIESN, 2
B HMM BB R FEPLZ A A AR R H#H T TR L. WA EXR A 863 HiELET
HAa@F4 1M B4 MBI 4370 4],55348 1~ F 7.

= HMM RRIF R E B  RITEH#T T ZKER LR, F—HEALAFZ B EERE
MR EERER,E T HREE T EETARAEMERE LS HE 23 #EE&F 1Mk HMM
AERER,F =M EHRREWNARY 28 FEREE N HMM AR, R 3% 3 B
A LB PHICRAKY HMM ZRIREE S MmN 3. 8—1HEH4 MRS E I
MRWER RIPERE-ITHERARKMEREBERIEETHREE.

* 3 HMM SEE&ERAEFERMNERGRINFEN)

Table 3 Tone recognition based on HMM tone models(accuracy %)
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40, 0
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SHREHREHERBDINNAEREN T EE MRS R, 5] Bt 3 89 5w 1% 2818 & P IE
AR ADNE L FXFEE BN ZEBFETEHEP AT THMNESEREK.

Rl it FATTE K A 7 AF & AR SCER L6 I R 0 BEAL 2 5 K A AR BU AT 1 A IR 18 5 3

. AR R R, R 2B W BENL 2 R, M ERENE RN IES
RNV Z M AR, R R ME 4 iR, P . M2 = AERMER R 3, FEK
A4 VSEE R R AL R B A,
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Table 4 Tone recognition based on stochastic polonom.ial tone models(accuracy % )

— TLpE =F iy B V-1
IBIE L m 74.9 54. 1 55. 0 62. 8 38. 3 60. 6
RH M R 76. 6 69. 5 66. 1 68. 4 52.9 69. 1
IRIRE TR 6.8 33.6 24,7 15,0 23.7 21.6

HEERI R AR THRRMBREMEB )G, HAl KRG TIRKMER, XRHE T REK

Wt ERMA . 53K 3 M LB b 3R B BE L 2 00 0O AY AT L4 S 47 b il ik 7 38 A2 fL B AR

T

fk.
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RN T HMM B

ATV T WM A R R R R KB R E KR E R e R SR S A AR
TE DR B [l R i i FRATT T 25 18 1 25 B el BE 2 ) A5 R S 3R L T AR 3R
Z5 R RO YL e LA T BUAS IR -

DA ETHEFRAREWELESTPRAEALENREENHEZA T THWABREX

BRACEEIAMBLONIR FPHEEFHNENFERANEAEEEYBEER;
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