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Tone analysis of non-native Chinese speakers based on rules and statistics

GULNUR Arkin ASKAR Hamdulla

(Institute of Information Science and Engineering, Xinjiang University, Urumqi 830046, China)

Abstract Chinese mandarin teaching plays an important role in the educational work for minority areas of
our country. However, from the perspective of relevant educational practices of these areas, Chinese mandarin
teaching is facing serious problems of relatively low pronunciation quality and teaching quality. This article
applies experimental phonetics and the theories and methods of contrastive analysis and error analysis to
investigate and analyze the situation of Uyghur students acquiring monosyllabic tone of Chinese. It mainly
compares and analyzes the five-degree curves of tones and similarities among tones between 50 Uyghur students
of primary, intermediate and advanced stages and standard mandarin speakers, getting Uyghur students’ biased
error situation on Chinese tone and relation on MHK results. Through the experiment results, it can find that
three groups of Uyghur people are in difficulty of learning the tone of mandarin. The characteristics like
phonetic systems, intonations and accents, etc. of two languages influence the tone characteristic of the second
language. Therefore, the tone system difference causes that Uyghur people are difficult to learn the tone of
mandarin. Through this experiment, it reveals the current situation of Uyghur students mastering the tone
and pronunciation of Chinese mandarin. Meanwhile, it contributes to the further understanding on the biased
error of Uyghur people learning Chinese tone.
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Reh 78 & 7 REARPGEF . BN, al, kal, bul; de2,
mo?2, di2; a3, ru3, e3; ad, ked, bud 2, HMHIAE
TSN 500 S FAE I E] . POTE B T E T RS
H 216 kHz.
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Table 1 Details of the subjects in the group

Bk AS P 43 4 B [
6 57
Y S ) (45 73 < 43 % <60 47)
Z 6 55
10 65
KA (60 7> < 734 <75 47)
7% 10 67
B 009 83
KA (75 4 < 73 H0 <90 47)
Z 9 82
B 5
SR — Fr#E/KF (Standard)
Z 5
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Table 2 Pitch data for standard mandarin

and Uyghur learners

R RME FaETHE Rl KEANTERE

591 42 132.7 56.4 1390

560 " 231.6 61.7 1324

575 " 139 31.4 900

568 82 142.6 32.2 944

543 82 253.5 46.3 1024

N
5
%
%
% 556 88 252.4 45.1 927
5
S
5% 370 79 126.6 17 507
S

541 87 254.1 38.1 614

1.2917 S5
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—-A- 3337MEEAR
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e 327 A
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<%= 315VEEAR
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0.30

—0.20 4

R (Hz) — Z-score

—0.69
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iTa) /s

Bl brlEdis s s gk (M, MC)
Fig. 1 Tone curve of standard mandarin (M, MC)



368 &ﬂj?

2018 £ 5 A

0.96+ -
i

—e— 338 M HEAR
0.198 s

b
— & - 359MEA
0.326 s

0.60+

0.24

—0-119 B

~=- 3p24MEEAR
0.269 s
B

-3¢ — 339MEEA
0.227 s

B {E(Hz) — Z-score

—0.471

—o0.82d — - _ B

0 4 8 15 22 29
1] /s

B2 bR td i & i th 2 (F, MC)
Fig. 2 Tone curve of standard mandarin (F, MC)
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Fig. 3 Tone curve of Uyghur learners (M, UCA)
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Fig. 4 Tone curve of Uyghur learners (F, UCA)
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Fig. 5 Tone curve of Uyghur learners (M, UCI)
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Fig. 6 Tone curve of Uyghur learners (F, UCI)
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Fig. 7 Tone curve of Uyghur learners (M, UCB)
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Table 3 The five degree value of tone by
60 speakers

REN T1 T2 T3 T4
M 44 24 302 51

MC
F 44 24 212 51
M 43 22 202 51

UCA
F 43 23 213 51
M 42 23 202 50

UCI
F 43 23 202 51
M 43 33 202 50

UCB
F 43 23 203 50

vE: T1-B3F, T2-FHF, T3- L5, T4-%£5.

UCA(M, F) [ T1 243, 1 UCT %51 T1 2
42, HHTZ 5. UCA @i T2, T3 4 572 23. 213,
b H A 4 5 /KR 27 2 2 R DUR BHE# . ok
B KA KSR AR K I 4 B IR T 21 3
(1) T\ T2 T3 WA 52 5 A R L 0 LA v K7 36 135 2
ik UCB(M, F) M1 UCI B T4 K H 7> FO B
IRAK . Y /RS 21 1 54 A5 R T AR AH
I 12 22 Wit b o4 0 308 1% 5 U6 IR 75 R, SR S B ARATT Y
FE o T LA HA P U R, A R BH P 4 AR
AR, AR BT BRI SRS, RS A
el E, AR R R A T H B IR AR
PR K o BN B R YT R R 2 A Y
5 PO BREE A2, I B — € S U E
5, B A TEAZ R .

4 FIFZRRE S

4.1 FEiFZAEIE

DUE S 38 1 DL J 4 B R e 2 21 3% 75 R 2 [A) (1)
7 ] DL ik 7 R B 8 22 AT 0 21 i A A 3 L
DARE B8 22 0 2 8, ] DLELW M & BL4E R R S
AbRAEDOE 75 1 1) BAR Z 55, KON T Z R AR AL %
TR AT RS AR L

2 HEDUE PR E AR KT AN, g 45 R
1 E Ry N 3 S POE IR AT B A iE i
RLEEAMAT] 0 To B A8 i 2, AEEERE HE A 49X 45 /R TR
5 3 E WIPOE R A AR BT A —R A 1. B
L, O T BRI B SRS A I E A S AL
it o R B R A R A ALLRE AT T IR (I
AR (2)), Irisai R W& 4.

10

D= > (a} — k) (2)

K=1

P 7og = N e O s N S S i (1 N G
Bk E NUCA_T3&MC_T3(7.48), UCI_T3&
MC_T3(7.04), UCB_T3&MC_T3(8.48) #i &/ T
HA B o B, mAKPFHARSERE AN
UCA_T1&MC_T1 (10.98) > UCA_T1&MC_T3
(5.49), UCA_T2&MC_T2(9.13) > UCA_T2&
MC_T3 (6.63), UCA_T4&MC_T4 (7.99) >
UCA_T4 &MC_T3 (5.88), 1 /K24 FEK K-
Y BRI 2] 2 WA 5 KT 2] A
FALPINE Do 5 BRI FRATTIE v] DL K B 4 B R R
5 5] 3 W DGE R IE FRAE A iz, AN FEZKE B2 4E
BRGS0 (UC_T1&UC_T2&UC_T4) Hhx
V3 MC_T1&MC_T2&MC_ T4 3 K AL E
N, CHIE T2& T35 5 IR, AEZFON, Im A
V] 5

RN, Wik ) 45 R R 2 )
HMiE, UCA_TI&MC_T1HE i/, #n kAT
(R I YA it o T 7E FCA G 00, B 45 R
3G AP T2, T3, T4 UCA T2&MC. T2
> UCA_T2& MC_T4, UCA_T3&MC T3 >
UCA_T3& MC_T2, UCA T4& MC T4 >
UCA_T4&MCTI, AT PAHED, X =K E
WA 7 RE, MYEE KRR S EHERUEAE
G KB WK ) YEE R R 2] #E R SR
R E O S KCE R B N L. R K CE
H )4 E R R 2] #F (L E)UCB._T1&MC . T1
AMUCB_T2& MC_T2 1) ¥E & & /N 7 5l 0.74 F
0.46, 1M UCB_T3& MC_T3 (2.90) > UCB_T3&
MC_T2 (0.93), UCB_T4& MC_T4 (1.26) <
UCB_T3 &MC_T1 (3.86). B2 &, LK
HIE AR ) & N, 72 BT (T1) #03%
H I, B2 P T2 T3 I # R 25 2 1R -



5537 % 5 330 WHBIR - IR E S

AN G 25 & B AR DGE BEE & 758 204

371

=4

HBiEE SHERERF IEZSNEFZEMEE (M, F)

Table 4 The similarity of each tones between mandarin and Uyghur learners (M, F)

PR EA (M) LR (F)
MC_Ti1 MC_T2 MC_T3 MC_ T4 MC_Ti1 MC_T2 MC_T3 MC_T4

UCA_Ti1 10.98 7.99 5.49 7.60 1.13 4.05 7.89 2.94
UCA_T2 12.11 9.13 6.63 8.74 1.91 1.02 4.85 0.10
UCA_T3 12.97 9.98 7.48 9.59 3.42 0.49 3.34 1.61
UCA_T4 11.37 8.38 5.88 7.99 1.01 3.94 707 2.82
UCI_T1 10.97 7.98 5.48 7.59 1.11 4.03 7.87 2.92
UCI_T2 11.55 8.57 6.07 8.18 1.48 1.44 5.28 0.33
UCI_T3 12.53 9.55 7.04 9.15 3.22 0.30 3.53 1.41
UCI_T4 11.00 8.02 5.52 7.63 0.76 3.68 7.51 2.57
UCB_T1 12.55 9.57 7.07 9.18 0.74 3.66 7.50 2.55
UCB_ T2 13.20 10.22 7.72 9.83 2.46 0.46 4.30 0.65
UCB_T3 13.97 10.98 8.48 10.59 3.86 0.93 2.90 2.05
UCB_T4 12.72 9.74 7.24 9.35 0.55 2.38 6.21 1.26
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