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Abstract

Acoustic parameter is indispensable in fricative study, and the previous studies mainly build fric-
ative pattern by using spectral peak location and dispersion. What’s more, the study on fricatives
of dialects is rare. This study investigates the relationship between eight acoustic parameters
(normalized duration, spectral peak location, spectral moment, normalized amplitude and F2 on-
set frequency) and phonetic features for five fricatives of Tianjin Jinnan dialect. The aim is to com-
plement the study of Tianjin dialect. The analysis of variance and the discriminant analysis show
that these 8 acoustic parameters can effectively distinguish 5 places of articulation, the following 2
vowels and the gender of the speakers.
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1. 5|

EEPAHETZF A, RUFESHURBEARNEL, ARESNFEASEEAR. X
TIUERUL, FEOOTTCED . XA E KBTI 2 R AR R, S R[] B O A R
LSRR ZHE bR, W& THREERIR . RIS A 2800 R Fu 5 e 2 B Svantesson [2]42 Hy
1, AR T =ASHCR @B &% )S . J52K Jongman [3]197 K T A% S8R, [EHMNK. RIE. 5
ETTRE S W BER A4 10 DA ESHONSEE T I HEAT T 0T, R A S 0T X 2 IR S
WHEEN RGN E. FEMWMBCHEAER 9 AN A S AR T EIE 6 MERH A A S AL & K
HALE . RURSHEEITESMRR, GitsRERX 9 A2 00T DU FEH 8 5 RHEET X
oo BRELZAN, DUETT B ER SR

KN T UL BRI ROTE, DOREEER TS5 NMEEE s, sh, h, NN SR, 7E praat 5 -
RICT AR, BT A, I EO . R WL WERE. AR S T & 5 LRI R R AR
8 NS, BRIEMEGEE L. 2 HUE. i EENIERE) R BIASN, HRZHIN TR . 2 5]
SPSS B T Z M FIBI I R GE Uik, RFUIXEFE 2SS RGN E . R E MR E A
IR A, AX SR 2 B Hn] DAX ) U7 &5 PSR #R, 3E—DInaoard m o & kR

2. WERHHBA R R

R 758 BAES, 5aNEEE I, il sisl, &5 shigl, BlEE xlel, 58 hixl (J5
CHEHPEETENR), EMRREMERKES. B MEE e cE afi, Hdikmod, ak
e 8, HULAR 10 NETT. 24 x G4k aih, AFEIE, KRSk i 20 xia. thoh, 2 fF1h 54
P, HMERURE, R ARy ei, BD fei F1 hei.

[, T 2B AR, AN RIS I I B G N R T, ORI i,
RENEFEAIRATUIZE, UMRATCLE AR & .

CENN B, S REEEAMA, ERKEEAS . BAFH /MR E NEE N PR,
b 5 ()2 (JaH035)*8 (R N)*4 (A )*2 (LR EL) = 640 AN 35 o i 70 ki N Rtk AT,
fi Fl RecForge {3 1fill, RAER N 44,000 #1124 K& NIEATEFR, PRUESKHIIS BAN 17 1F 5 it
o

3. BESHEN
3.1. HExtEHK

FEEE BTG TR B T e G OB R 7, 80R T oo MoT ety . sesh, SRBCEAE
TR, TR SR AT SR, AT R BT I K
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3.2.1. i&TmA
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ARG TG AR . b E R O . R,
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T AR RE R _ERR, A R B s AR IR S5 e AR RO

3.2.2. 4B

AT FRIA * 2 U B P E] 80% 8 M 0y MM BRI FEIX DUAN 7S 22 28, x 3 —

R X WEHEO ISR IME, AR Mg b Xa; RS RN S 22, RO e R A R 5

IR =N
liatﬁbi

HOREL; (W R ARAUE TR, AWEEONIE, UIRER A R, BDREE AR h MR, W R R
P I BOQUE IR 70 AT, U PEOIE, W BEEE /XA A ARV, Wi oy 6, M BE & /A BN T4

3.3. MxIRIE

SEMUEE B AR IR . 16 S praat H1 ) query eI BB B A AR IR IEEL, R 22 20K 2L
Fetb. 25, SEMOTH BRI, 708 Bk o 7o R i K T A 31 25 A <0 A ) B IR T 2246

FH RV BRI R 2570 o BRI, AT 8] T AR PRI - 2
34. FEERE F2 EiaiE

JRHTTH S I RIE SIS K E ARG, 2

4. FEDW

FIH SPSS 26.0 K=K HKTTZE M. KEME. JFHItE. MEAEER T, \DHEESHI

N R Giitd R 1 R,

Table 1. The ANOVA result
=1 RESWER

HE K EESH

REME JEHEILE RENER  REME x FEOEREMNE x K& ANER
Mt T (4,640) =50.35, F(1,640)=31.34, F(1,640)=3.42, F(4,640)=4.81, F (4,640) = 0.81,
p < 0.001 p <0.001 p = 0.065 p = 0.001 p=0.518
aupr oo F(4640)=5383.98, F(1,640)=2.03, F(1640)=5236, F (4,640)=2.24, F (4,640) = 36.92,
LS p < 0.001 p =0.154 p < 0.001 p =0.063 p < 0.001
weg,, F(4640)=42573, F(1640)=0.148, F(1,640)=1666, F (4,640) =194, F (4,640) = 4.39,
e p < 0.001 p=0.701 p < 0.001 p =0.103 p = 0.002
oy F(4640)=11516, F(1640)=19.16, F(1,640)=49.65  F (4,640) = L.15, F (4,640) = 1.94,
AR p <0.001 p <0.001 p < 0.001 p =0.330 p=0.103
g T (4640)=6205, F(1,640)=0.002, F(1,640)=29.83  F(4640) =277, F (4,640) = 1.23,
-~ p < 0.001 p =0.964 p < 0.001 p =0.026 p =0.295
wepy T (4640)=485  F(LB40)=002, F(LB40)=453,  F(4,640)=109, F (4,640) = 1.14,
-~ p =0.001 p =0.888 p=0.034 p =0.362 p =0.338
sy T (4640)=44133, F(1640)=108.26, F(1,640)=4954, F (4640) =363, F (4,640) = 6.95,
W p < 0.001 p <0.001 p < 0.001 p = 0.006 p < 0.001
JLT5 F2 F (4,640) =194.93, F (1,640) =320.40, F (1,640)=164.21, F (4,640)=6.53, F (4,640) = 1.59,
SR p <0.001 p <0.001 p <0.001 p <0.001 p=.0175
LA SR A K T PRI
2 A 2 3 2 DT 1 ) RO R AR 7
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4.1. HEXEHHC
1 2 FEBEE BOMRT I K A 21

Table 2. The mean of normalized duration (%)

Fz 2. AXEHCAIE (%)

f S sh X h
a i a i a i a i a i
bk 30.2 311 3338 40.2 34.2 40.1 344 39.9 28.5 27.4
Bt 28.5 319 35.9 39.3 324 38.3 33.7 37.9 26.2 24.8

ANE RSO E KA 5257 BN F (30.5%) FIHE S h AT K:(26.8%) Eb 653 s (37.4%)
B sh (36.3%). i[5 & X (36.5%) 1% -

ANFEHETTENNKEA R EER . BEEE I RNKB5.1%) MK T /51 a 1(31.8%).

REMEMGETEEARENZOEM. WEE s« G55 shy BIEE x EMNKEGEETE i
R,

4.2. SBEEE DTS
T3 RIET S WEEO ., HUE. R E R ME .

Table 3. The mean of spectral energy distribution

3. GUEREE N HRIE

BE JaEILH W (H2) W H 0 (Hz) I (H2) i £ 353
a 7627.1 4926.0 2243.1 0.29 0.91

f i 7734.7 47711 2271.6 0.42 0.58
a 7822.0 6778.9 1264.6 -0.31 1.56

) i 7999.5 6551.3 1461.9 0.11 0.37
a 3411.9 3685.8 1524.9 1.94 6.12

o i 3287.9 3592.3 1738.9 1.43 2.46
a 4825.1 5587.7 1298.8 0.50 1.16

X i 4903.1 5638.3 1401.0 0.41 0.15
a 1360.3 2649.3 14114 1.59 6.01

" i 1365.5 2946.6 1554.4 221 11.21

4.2.1. &S

ARAREMERIET S EGEEZER. BNSE . GES s &5 shy BEEE x. BES h 20
HREEER. K, WS RRE N5 (7910.7 Hz) i s, B IO 1054 (1362.9 Hz) Ffik

ASFEIVER B NS T A AT BB RN . Lok (1 R T 1 (5157.7 Hz) b 53 P (1 1E T 15 (4909.7 Hz)
.

RO BN M AE RENRL TR B WS Toa i ER, RIERRE S s g
B X MBS N o FEEE LRI T RS0 E 5P 5 2 (8] ST A5 5 A

»
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Figure 1. The distribution of spectral peak location between the place of articulation and the gender of speaker
B 1 ZREMEMMYHZEMIER LS

4.2.2. i&4B

1) gL

AR EMBEMIEEOHAREZE R KRS s 1% H0(6665.13 Hz)fk &, HlE & h 13 .0
(2797.95 Hz) i Ak

PEREA B ERS . 2P 1 800 (4848.78 Hz) H:;'%' P ff) 1 800 (4576.71 Hz) 5

KB BAWER 2 [0 BA B S BN . RS ARG & x I S EE0 b 55 4k (3 FE 0
Hre NEJTEIE 2 RILT R B A TR 1 O AT
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Figure 2. The distribution of center of gravity between the place of articulation and the gender of speaker
2. ZENUEFMHZEBHEE LS
2) HHUE
ANFEVR S B 0 B B B 25 B £ (2257.3 Hz) F138 5 35 sh (1631.9 Hz)}y 5 234 s (1363.2
Hz). 15 & x (1349.9 Hz). 5 & h (1482.93 Hz) Z IAMATE M7 S . SR & f MBI, ERRE

AR
ARG IGE N EE AR B 25 8BS A 0 B AUHE 88 &4 #U% (1685.6 Hz)LL f5 32 a B 43
J¥(1548.6 Hz) ¥ & .
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Figure 3. The distribution of dispersion between the place of articulation and the gender of speaker

3. REMEFMAZ BN D EED T

3) fwifiE

NREIR S B RWE RS EEZER. BRE f(0.35)M K45 s (-0.10). #& &% sh (1.68). #HE¥H
h (1.60) [H¥HH B#E %R, HohEEH sh MimER K, vHAEEETEEPEMM: KEE s Fiw
FERA,  fe s A AR A

ANFEVR T NIER s B B 22 5 o BRI I 2 B oM R P K, 28R SR PR AFE G & S A P 2RI

REABEMEEGERABENLEEH. HPhEEE sh FHEARuEN ZRRg K. TEFEE 4
PRI T B A BN G B0 5 A1 i B2 3 A
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Figure 4. The distribution of skewness between the place of articulation and the following vowel
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4) VR

ARG EEERAREER . P HIEE h (8.61)5F#E f(0.75). M5 & s (0.98)2 i A4
WEER, PIEE TR,

ANFERE NN e BAT B35 227 . TSV A UG JEE (4.55) L 2 1k e JE2 (1.56) B v -

4.2.3. 1ExIRIE
A FEARRIRIE I 21E -

Table 4. The mean of standardized amplitude (dB)
= 4. HEXRIEAIIE(DB)

f S sh X h
a i a i a i a i a i
grgis -22.6 -21.0 -13.7 -9.3 -10.5 -7.8 -13.7 -10.5 -218 -194
Ttk -23.0 -22.0 -147 -12.2 -13.6 -12.3 -14.3 -10.9 -22.2 -21.1

ANTRN R B A B AR PR B R 22 R R sh I4RIR(-11.1 dB) S5 MR S G R & £ 5,
AJEHE f(-22.2dB) 5% & h (-21.1 dB) 2 M| DL K S 14 & s (-12.5 dB) S5 5 x (-12.3 dB) Z [Hli% A &
EES. B sh FIHIHRIEE R -

AR EECE WA RIE LG R EES . BEERE | MIEE(-14.7 dB)EE & T/5H: a BIHRNE
(-17.0 dB).

ANIE e NP AR SRR B R 22 . PR HRIE(-15.0 dB) i T 5 MR (- 16.6 dB).

REALE RN B RERA T MTHEE s. 55 sh UAEHIES h, RIEMSE L%
FRE, BRI T LM IRE. 14 5 KB T K35 00 B A 5 22 18] R SRR 20 A1 o

RENER]
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Figure 5. The distribution of standardized amplitude between the place of articulation and the gender of speaker

Bl 5. R EFREFMEH 2 [ERIERIES T

KEMBNAZTEBRARENZEAM. IR EMERES ) | NRRIEAREE R TS
% a W HRIE. T EJTEIE 6 RIL 7 A& AL BN S 105 2 8 FI A IR IE 7041 .
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Figure 6. The distribution of standardized amplitude between the place of articulation and the following vowel
E 6. X EMEMEETE ZEMEXTRIES 6

4.2.4. [RIETTE F2 i2ihinz
% 5 R R ICE ILIR IR IR SR A M .

Table 5. the mean of F2 onset frequency (Hz)
F 5. BRELE F2 BIAMENIEHz)

f S sh X h

a i a i a i a i a i

7 1290.5 1743.2 1718.3 2029.7 1846.3  2400.5 24185 2570.6 1636.9 1928.0
B 1117.8 1556.4 1336.8 1785.9 15408  2119.2 2004.0 2295.8 1287.7 1713.7
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Figure 7. The distribution of F2 onset frequency between the place of articulation and the following vowel

E7. REMNEMGEETEN F2 BEMERZEH S

ANRREA BRI F2 B BE 2R RN ES s (1717.7 H2) 5525 h (1641.6 Ho) 2 )% H B &% % R,
HprREE, WES x WEHETGE F2 BIG5%(2322.2 HZ) i .
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ARE#EGEN P2 A REER . FEIGEN I 1 F2 lIGEHH(2014.3 Ho)m T a8 N all F2
AL ARH%(1619.8 Hz).

ANFERE N F2 BAA B3 255 . Lotk AN F2 (1958.25 Hz) Lk 55t % & A F2 (1675.8 Hz)
B E
REMEBMEETTE LA RENZEAEN. Kb HEEEuE | MEETE a NERRK. L
BT EIE 7 ks EAE R E ) F2 AR R 3 A

5. FlAl 4w

FIRA MR B, MK RIES )\ BRSBTS TR S B %R 96.4%., HiEk
B A h R B mr, Bk 100%. TR x R Ak, N 83.6%, A 16.4%RH NEEH
sh,

J\ANFE S HON A G 827035 IR 2 73.8%. X0 a PRI 2 74.4%, X0 i P22
73.1%.

X R NI HE R 2 73.0%. MR 2R (75.9%) Lb 55 14 A 9531 2 (70.0%) 58 =5 .

6. IWWREE4H

MR T7 2 TR 4, BATAT PG H LR 458

F— REMLEXN A FESHHEEA BE BN, HETLSEEX 0 IR S E R A EO
ANTETH R AT TR AN B MRS, B B S, PG RERMAR, s h.

o AU WA T E A =S HRMNHC, RIE. J08 F2 AR 7 B I DY A 2
SH. HohRp pi i B e e |, AT, RIS, AU AR BN, JuE F2
GEAIIAR T  o

H=, AXKRENOER B LS HGEARRIE . JTE F2 BGIR T, EEO. UL,
fim EEAMIESE o LA AL, WA W HO . MRHRIEAETCE F2 IR N L w7 U
i FEEAHVEE JEE 2 55 1 B 1 o

e, JTESHT IR AT A RER S o, MRS SIS RE B Al . ARXHIRIE, o F2 s
HEE)\AFEEZHOT URPR X 0 RERE R T S HE N DA RS E . WA ERITE DU E N

SE

[11 AR, 4l A R R[], SARAME 7T, 2011(9): 12-16.

[2] Svantesson, J. (1986) Acoustic Analysis of Chinese Fricatives and Affricates. Journal of Chinese Linguistics, 14,
53-70.
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