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A Review of Chinese Rhythm Research
YIN Zhigang

Abstract This article systematically summarized the studies of Chinese rhythm and discussed the rhythm type of
Chinese.
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Firstly, the articledefined the concept of rhythm, which refers to the pattern of regular appearance of lan-
guage salient elements in the time sequence. The concept contains two parts: the first part is the contrastive fea-
ture of the salient elements; the second part is the regularity of the salient elements on the time sequence, or the
organizational pattern of the rhythmic units.

The main body of the article presented the studies of two aforementioned parts, as well as rhythmic computa-
tional models and language rhythm types.

1. In the introduction ofstudies related tothe first part of rhythm concept ( contrastive features), studies based
on stress feature, studies based on pausing & delaying features, and studies based on tone feature were introduced
(the part 2 of the paper) . (1) Studies based on stress feature are the mainstream of language rhythm re-
search. Stress is the most important contrastive feature that forms the rhythm of English. However, it is still contro-
versial whether Chinese has word stress except neutral tone (and lightly pronounced) syllables. This part focused
on the different views of Chinese word stress in phonological and phonetic studies, and also briefly introduced the
concept of utterance stress. In addition, the acoustic features that influence the perception of stress were dis-
cussed, with the most important features being FO and duration, followed by intensity. (2) Studies based on pau-
sing & delaying features suggest that the core feature of Chinese rhythm is not stress but pausing & delaying fea-
ture. (3) Studies based on tone feature considered tone to be the fundamental feature of Chinese, and possibly the
core feature of Chinese rhythm. Some studies connected “tonal/ non — tonal” feature with “light/weight” features,
which provided new idea for the study of Chinese rhythm.

2. In the introduction ofstudies related to the second part (the regularity of the salient elements in the time
sequence) , the linear models and hierarchical models of rhythmic units were introduced, and some rhythm resear-
ches such as speech rate were also presented ( the part 3 of the paper). (1) In the section of linear models, foot,
beat, and linear block model were introduced. (2) In the section of hierarchical models, some rhythmic hierarchi-
cal models of Chinese rhythm were introduced. These studies were mainly based on Selkirks prosodic hierarchy
theory, and some typical hierarchies were: syllable — foot/prosodic word — prosodic phrase — intonational phrase —
utterance. (3) This part also introduced some studies that were closely related to language rhythm, such as speech
rate, pausing & delaying, pitch and duration characteristics of rhythmic units.

3. The part 4 introduced computational models of linguistic rhythm, as well as variables such as PVI, AC,
AV, %V, and rhythm formant. These tools were useful for the quantitative studies of rhythm and the study of lan-
guage (or speech) rhythm types.

4. The part 5 focused on the rhythmic types of different languages. Previous studies had classified the rhyth-
mic types of world languages into three categories: stress — timed languages (e. g, English), syllable — timed
languages (e. g., Chinese, French), and mora — timed languages (e. g., Japanese). This part discussed some
basic questions about rhythmic types, such as at what rhythmic level are linguistic rhythmic types formed? What is
the main feature that distinguish rhythmic types? Our view is that the prosodic level at which a language forms its
rthythmic sense should be the lowest level at which some salient element could form a significant regularity. Light
& heavy feature is the most important contrasting features of language rhythm.

5. The part 6discussed the rhythmic type of Chinese. In the past, two views of “Chinese is a syllable — timed
language” and “Chinese has a light — weight dichotomy” seemed to be contradictory. The former implies that every
syllable in Chinese is stressed, while the latter argue that there is a light — heavy opposition between Chinese syl-
lables. In response to the “dilemma” of Chinese rhythm type, the paper proposed a compatible solution based on
the principle of “maximum convention”, and its idea was that the core feature of Chinese rhythm is the stress fea-
ture based on “tonal/ non — tonal” feature. In other words, tonal syllables are all heavy, and neutral tone (‘and
lightly pronounced) syllables are light. This shows that the Chinese word stress of is not related to the position fea-

ture, but to category feature of “tonal/ non — tonal”.

Keywords rhythm, contrasting feature, organizational model, tone, stress
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/.

© s

AT (A =, 2018), it 456 h
7 B 1 AT DS 2 A5 AR A WA & P
(Duanmu, 2000)

SRR, DUEE PSS gl
S AWE, HELHEWHFAERE
S
3.1.2 i

A — BT A B AR T A SR
EENTZ,

Tl (2002) FIH SRS
SATPGER T 22, N BUE S A N R B A
[ fsafc: 5t 5 “RlERT ., CRIERT Z
R 57 BR T HA RIS, dE
BTN R IR, RUGEN T2
NG, PR RN SRR AL, AR
e SCHAT

BRiA4N (2013) S RBANN, XFif
TR RIELT TR, AR
R M AVERAE 2 AE R I, (BRI
ZEIE T AT A SRl 5 3% T PR
ZEWPERMER T, WA RE R WYY 22 R TT
TR SR B R A, TR ST T A R HLoT Y
“I” T AN E A R TE S
TR R R I o I AT . A
IRITES B R Eml, S TR S R HIW
IR RETIBuY N

LR F TS R E T T =T
HEMERBRER, AR R, &
T ZH AR 2= m g, [FEF, it
RN VAN A VA SR A S = W S - UK O
Bff R B ST . A, T AR
SHEMEEREMES, MARAGET¥E
S, PR Ge i 5T Al
3.1.3 &KMH&BAER

Tt (2008) JETHIE TN B
KFR, WL IEm, ChEL . &
JEEZHZAR “ W, — =0l DUz RR
FUZH R g (B2 o o)
FHRS B4R T B A S5 1 51 45 1Y
X KR, B THERERESEFT
(FIEERGEAE “ W, =n s, —az
B BE R A BRI
HWRL, —ZIEE ., DUZRRT R AR AR
ZM) RS M TN vk e HIEk
SRRy C—BY M A—E
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B SRIEHE T (1) BRI, W
TESCA T B TR A R AT AL S
A (2) BIRAIREE R E, 1258
— B B A 2 A B ) T A R SR AL L
BEXE “A—2m”, MRAEAHSCHLI, I8 %
IFBRE TR R A BB A R TN A 7
S A 7 A ) T R A R T 2 A4
whare

3.2 TEHERRS

B3 2GR L LA A T 3 A iR
WA R L ) 2 A A

Selkirk (1980a, 1980b) 42} T#HIHE
KL, UCHTRRICENR 2R, 1
PRZGERN N — 2R 2R, FE
AN NINEIR AT LAS 85 (syllable) —#
4 ( stress foot ) —# & iF ( prosodic
word) —#Jf#JE1E (phonological phrase) —
15R/515 (intonational phrase) —iftE (ut-
terance ) .

Halliday (1985) &} T B )Z Y
WatndfE: (1) ZEARUER 53 B A Y [
Fotk, W e s AR, sl R AR A
(2) BIER YR A AR T L
TR A AN R, (3) BRI B
HORA A AR, i 2
ST T U2 RN, R EIMIR 5
J2: JARE (tone group) — 2 (foot) —iF
45 (syllable) —35/\7 (phoneme) ,

HHr, POBRIET 2058 & KR
HT2H5R, FHrh i RN RS
AT,

AL (1998, 1999) RfPUEH) Y
I Z PRI . BB AT T 457
G5, R (1) DURRBHELHEA
JZREER, WNBIRARIK Ry . &0 #AE
W) WEREEE . R E
o (2) FHE S BARN P RIKT (break )
RN, FE2E b — A e e B, 3]
WH T Z AT, BA—A &
(BB B i) . (3) IERIHRE
W (minor phrase) & — 2 E HiA]
s, BA —ANEE S, HE G E|
(14 [E) 0BT LU %) ) K, fH b R R
s, AT DL B G A 4 ( silent

91

pause) EY J& A & 1= i ( filled pause )
(Lin, 1998), (4) FLEFHMIE (major
phrase) F— LA EEF R M AL,
HA—AREEEREE . e ] LUK 2] 81
B, AE N ERER, SEEEEZ
(B ) S E (pitch resetting) , F
HEn s s & i B iR (declina-
tion) , (5) WHIHATEH PN FEHE
B HA — A E IR, B
A HE R, S 45 T
£ ELL P A b, H ERE SR A
B HE A T C - ToBI ( Chinese —
Tones and Break Indices) 7 i&FIHRFRIE &
g (BERZ, 2021),

THR (2008) i A ERIRgN
e TEYH BE— R A5 AE Be—/ M A Be— i)
HR—EL—H R, 55, e
T HAARDGES G iR 2 R
Be—RASHE Br—/ M I Be— & o — 3 1 —
TN, b g5 GO BB R B 5T 4N iR
(Tseng, 2005), PEAHUEAT T MARE] = )L
MBRERMAEE . (1) &8 —3
SANERET, &0 U — 2 PR S
T METONEMIER. (2) (FIEB. —
FI=AERES, WESEAIEA. 1t
Shicl CHE T UL, RO BRI
TELMEEE Z B RN, (3) 15

@ FBEKFR (2008, 2010) . Tseng (2005) #2ih 7T
B2 5 R AR (HPG, Hierarchical Prosodic
Phrase Grouping) , JF7EFCEERN L4 T 53 4h—FPPLEE)
HARIE R4 M - ToBI ( Mandarin — Tones and Break Indi-
ces), HARRAZERRIT R 6 9. BALmHT . B
M BN AT BRI BB, AP
TR (Peng et al. , 2005) , HPG BEHY {1 F 2 AFIEZ
(1) HEmTFRERERY, (2) ZFHAPH . K5
AE ABHLE] (R 5 ARIERE R LRIAY
29) o WLA, ZMERLE T TR, R AR A A FE
4NN S FERY 1 - U R R RE 2 SRR AR ;
AL 2 - ZELETRAREZ I KB, SRS - 2
SHIER B ALY LA 4 - B B2 M A
/AL R AN [ T Al 9 AR )2 R Yt T 2
HRBE T — A NP IR AL, T LA IR
ARG A TAEEE BT IS, HATZ 0T BN
T REO N T8 8 3 N R



Report of Phoneitc Research 2022

Bt: H— 1 EEAMEIEBLA N, 5 R By
SRR —MEE R —E E A, Hi
PR E B TR A B (W) FIHE
RFIEAEEES . X HEE. UL
PR, AR IS AE B N A R BT Y
BOR R o BT T AR A5 4 Bl A R
P, SRR 2R AL, A
ZZHIU” , TR BOEAT S I B B4 AT
O T 20 R, BRI
L, EEEREGE, EREMRIT,

WHIZE (1999, 2003) A MIET 13
A b S MR TE: SR A BB A A O 1 2 1) T
AIRBE RS R B, SR s R Ik Bl
T BT IR R ) — PR A L A 25 AR
PUEME IR A 2 0] LR iy = A
JEU: B EIAE YR s RN O U s
(1) FZWAT RO LN REE . FIH
T B P BRI T B I N 3 1 AR A = R
A AR S AR R R s TR TR
TR, I A A ] 1] 34 T AR T ) 34
77 LR By 2 7 1 e 5] 5 v R
E R AR M R BAR S B i A
Wi e, DL N RS AT R R R R
BRI B IR (— MR 0 KR R
SERRMEL ) . (2) FWEHITH
NFREEAMIE . BN AR 2R
TR RHIE R, HZBON I8 £ 2 24
THEE; BEEIEL R, 2RI A
FERFNBIE R JC 5 AR, TR R E T AR
PN B TE a8, i i — B SE K
M (Z248). BA, EITINN,
BB T TR PSRN, B2
ZRHOTIR AR B KRB 2, JFEY
FHOLR L MR R Tz 6], #
TEAEBE RS AAE I A 2R

S AE (1991, 2001) $2 4 iEE
HESy R a) A FE A AMEESE . Horp, P 3
JFEREAE CF T —E SR,
Mok 3 2 ss A F—p—B ik —
BT I AN 2R E AN LS & s
TR, RO RE, S8 K
B BT T R AR A R 2 A — B
[ NA RS BEEENASER, Z0F5R
P2 K B XF HE R AR B R L B S R R Al
G HEYMES WM aFLINY RS TR

BEAF R G, HL A U T

PR TIE#E . SRRSO, &
ERAR SR e

BOa A (2011) W T ERE &
T — ) A A TR R TR
A7 JRREIR, RGN T AR
NI v LR MR A
NZ o HITASET 2 AR A 2R AT 5 R
RAD, BIEETE “WR” RIER
WL, R B AR W FE s G R R
(it ih4)) IF, 59K DUR R R 895
TN G0 X SEPR EARF & R PR
BRI X R AR L E T
FEROTT BYZOR. N TR BRI, %
WP — R s R A I 3 B T R
18, W5 — 2RI A LI R B TR
BITRHXER, BIITERSE AR R
Femiiy, SDUILERR “BE” (A
EIRZMET) X, X AR W
HUEZIPNE S d 0 VNPT U S A

3.3 EWEWEEXRH—LEEFEHR

AT R4 MBS FRIRZ, BT
e BRE S, S, TR AT
WNEZEAh, TR Z kA ¢ Tl (i
K BRFSE, PR SO 5 2 RRAIE 2K
AR (80 LA |
3.3.1 ik (WK) HR

HHEESHRE. TR EEN
HZ—o BB AL ] P A
Hefiiit (EEISF, 2003) o AR

rate = syllable number/duration (1)

A (1) Y, rate Fox— Bl p9-F
Y18, syllable number 378 Bt il ir &
HAEL, duration FRTEIHIT K

HE A OC R R, BB
Fo HXFTRHCHTSE, BLOCiEE” g
XS DG s T LS 5 M U ) K 712 B
PSR, B A DI “RER” AT s
B G —WATE B RIEIE— Be 4t
K7 AT R R, T R
RN CET

TR A P SUFN T L2 48 o B S
“IB”  (speaking rate, speed of speech)

— B R HFR”  (articulation rate) A
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XPNE, fE— Bl AR (ROL i
Wred, 20005 #4E - 5@ HTRE/K, 20005
Koreman, 2006) )., T8 5k i #ERF, 35
I (A1 A duration) ZALFE IO
PR, SHAOCM R SR S
WZHE “FIWrE & R, AR
P, AN FE IO (R Lo Rphr iy
5, 20005 ¥ 4E - 5w BB RE R, 2000)
JUSCEY TR DA AR DX A 3 X
WEIJF (2003) ARmEHR (J7X) “iE
WOER RS, WA LA Wt s
L Y RHENR”

AE R A S BT 98 FE AL T
J5 T :
(1) 1EHRAEA R F A BT A 22 AL AR
# (7%, 2003; 2% 7 4% 2007; Li
&Zu, 2008; Tseng et al. , 2004, 2005; E%
B4, 2019);

(2) WX A FEEF FoT (4
.o E) MEBCRME M (L &Zu,
2008 ; #hE, 2010) ;

(3) EHEXTBA R (2
T A4, 2007)

(4) HHEXH E R (8%,
2003; Li &Zu, 2008) ;

(5) O E AF ) AR 1Y 52 e
(KRBT, 2002)

3.3.2 EIAMR

i RIESL VBT Y PO % N =
SR ITIN Y R AR U SOE R RHE

DG TR [P) A A — 2 H B 20 45 X
JAE (1968/1979) By R IR 55 /1N T 3
Wo ZBERLKEIE IR L R RR, FE L
M A7 /NIRRT R R S B 06 R /N
BORE AR R L, BARE S ERI A
AW ARVECRT . e (1985) FEAR %
Y E LGB RS SR AR TR A
BEAY TR SR P 5 4 RE D IR T AL 45 A
b (AIJE) . Wk, AR, PRSI ER 4.
MRBEA (2004, 2005) Y30 ARSI
AR ) AR i A 75 Bk 2K
3.3.3 FeP ARXNETHRAANGE

SRR, BET Y Y R B R
TR PRI 22 BT K/ NS T

(1) BBy & 15 P0G AE ¥ = Al

he

93

IRHA R Fm . 2 AR
B m e, s asE (meE),
RH A (U0 b)) e m A
TUE YR S R A R TS
T s B — MR RE A R A 3 1 A G
FAAE L,

(2) BT REPTRARIKER, K

By hE Sy —a /i — A
/45 I Be—if R R TR — ) /R

TEIRHESE o

(3) WAL P R H RO RN
Ko WEDFHERZZNE, AT LL#E 2R
FBILHL

(4) I H T N S — B i
o, HES (FO) FIFT& & 18 H A2 ik
24 S ABL T — b 5 B ek R I o o 2k
B

(5) WEPILH AR (LHEREKR
() BB RICIT R A B G

4. BEETRHITERE

2] — A R e A E MR &
{HIEN T 647 8 M A 1 o B, 204K,
B B S ) 3 X R T I,
Gh, IR — A BRI A6
M ERA AT A TR A28, Xl
T EGE— I RAT ARy BB
Ze AR R Y — SRR T

A H P R R S 22 e
VA0 B I B (stress — timed)  H19
FiFEF L (syllable — timed) &7 ( Pike,
1945) , ZJa ¥ 7 SEH0HF A (mora
—timed) 155 (Ladefoged, 1975)

A WG DA [/ 35 22 AL 5 A
D7 AR AIE A A ] 30 PR B T 0 v LA,
Abercrombie (1967) {Ei%. (1) S5t
AUEE Ry R T AR, o
B e 25 BN T E I B E E
(2) FEETHEALE Y E A) PR A )
TR, E (] B Il 25 B/ T
THRRE S

WEGE LA B %, Roach (1982) #2
B TERT RO, Ok oiES
JRTZE BT K IR 22, DA R R R T Y
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I F Bl A . e I Fe B, B
e HE T BT B B bR DL T A48, 153
AR AR RIRG, IF B A IME
PORESTRIN G N3 8T R B K- S ER 3 R
PRINAS AR RRE , Rt & B ik
ST AR I AS BT o

Ramus et al. (1999) #H T —FpitA
R, A LA AR 6] R 2 G E
717526 (1)% V—Ioi i B K
Pl ZEE ] DL e CV, CVC S5 AN ]
H A SRR, E R 2% V1A
BN (2) AC—HH i B B i i 22
AT DL B R ) — 8o (CBUE RN
DR ST PERGE) s (3) AV—mE Bk
FERY I 25, AT LA S i e B 4 A — Bk
ZFFELA% V FT AC SRy 1 A b AT A B 4
SLEAAEPRER, AT LAR I A = 2 2 A
WS XA, 1 AV BVERIASEE i,

Cummins (2002) #F5E T s¢m i &2
BIMHER, AT T2 . WMORIRES
LK H RS AR & T —1)2
REE W Zou T B BERL, LI & 20 o 3
filh, ArlAm) B e AW EE S, e Ah
38 5 A0 A /N T TR (5 J2 BT Y A8
HXZR,

Low et al. (2000) it T #7145 %k
PVI (Pairwise Variability Index, J{X} 255+
BH0) HRITEASE B (JuE s i ar
B) PR ESM, P XE R T
FUEE TS, 0] LAAS B)E I — 5 1 22
SR (nPVI), HAPHE AR

nPVI=100Zy 2 | 2% (d, -d,,,) /

d +d.,, 1/ (m-1) (2)

ZA T E m TRy B, dk ol
5k AN BT . nPVI A] IS F] A e/
BE RN 0 (FRITHHKAHS), mKREMEH
200, BF5E & B nPVI -V (GEHIH—J5 1)
JCE BONO 22 AR E) T DA RLIX S A TR
AR EH A ERIE S, WUH I s
SR v o

Grabe & Low (2002) fEuj AAFoY &
mt b, S5 N5 nPVI-V., rPVI-C
(R 2T A — Al 5 B 22 45 %00
AC. %V, AV X 18 Fpifi 5 47 1 447,
KB nPVI -V 1% V 414 RER HERG X 4 T

94

BN EMME T EMIES,

Fuchs (2014a., 2014b) AN DI1E FE
BT KAG B M RAEARL, i
JE . SRS ZAEENA PVI ik, BT
PVI &3t 1 24006 bR, i TR,

Gibbon (2004) tAK 15252 2 401 AN
VLS A R g o U H R e
AT 2 B s (IR T 5 5T 11 22 )2 YR
A )E RN G &R, BARAEE A
(1) HFrEFEds e AT BB IR (2)
A3 A B TRl A R ] AR (R AL RS o 5 R 3R
T BRI

Gibbon (2020) %&T7y Zs LR IEH i
( Rhythm Formant Theory) , F|F 5 2 4LiE
W43 #7 77 % ( Rhythm Formant analysis,
RFA) SEWFSRIE T 15 240 E . %7k
HE TEEE MRS, il
MrsiEddan (BE) fREJES (ampli-
tude modulation, AM) F145 % & H ( fre-
quency modulation, FM) ZE{XH (low fre-
quency, LF) ZSHt, ] L6 2 i
( thythm spectrogram ) #1117 2= L #g 1%
(thythm formant, RF) , Z F k04 S A
T WA R, F R AN R T
T SEZ PR/NELTT, AT DU SCAR G 1K PR
Tho IARIAE AT DL X 43 S8 F TS i 1
ZeRRI RS, 0] DA B Lt F
A& 3525 57

DL BRI AR i T R
R I IR W s T i e 3 1 P =
R = B A A A AR s, M
W AR B RR R, 3R B 2 JuFRE,
MW K AR 3B, B =4k
WERFIERIE . A2, A FRAE A7 2475
IR B EBFE R, R 20 & i — 2P
HEOII A s R, 2 4 R RGN R0
wiets, JFSCEA S E S RECI & ()
REE . PRIEAE, 2021), B4 EMFRE
IR

5. BERVRER SN
51 HEBEMESTENE

AEREIRE R, AFRTZE
RUHR 2275 R AN [ B BEARRZ
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TEE AR, AT 2R B SH AN E
WAgRr, filn. (1) M40 (BAsr&
fFR—H, BT EAWN. LN nSE
SORHE) WERACh iy K, BA
—FRUE AT (2) My S a
hotERL 55, IKIE. 597, B LPREMA
WoHmME S, (HEEAFSE =M
bR “wER” T, M E AR E AT
B, (3) W=y ERAh “imE
897, HARR SR 30 . BIEMEGE, %
FRIEFEARIR 22 R i BLAR I

XEAREFTMAENS, AEMT
ZRE ARG R AN R A T B AZ o 3
WRERE Y, R TE,; ki
WAL, WP, B ¥E 5 5IHE
Tt (stress — timed ) N3 T 3 5
(syllable — timed) SRHiiA FiAWRIES
(Pike, 1945; Abercrombie, 1967), H. i)
WIS, ST ANE S (WEESE)
Y T I B SRR, 1T A
BUE S (Wis, MRS MEEE Y
(stressed syllable ) 1) [a] fg H A& 45 5 4 4
fit, J53k, Ladefoged (1975) ARBRT L
SN R I = 1 P N7 Y S AR 2 N
(mora —timed) 5%, HTEHICELH
WHE/ANRSERL, RFEEFTWOHES, HiE
WA IEIES R, ARy
LA . FRATHELL R SRR ETE S 1 22
B, B EHAEFRREE X, L
A FUE W B — O R

bR TGS M 2280, HEEiHEw
SHARFB T ZREA S (I “HE”
CEEEET) TR AN R T KU . R B
BREXTLL, o RRAIE S, EAERRM
B, SRR XA, A ES 0 i g
FITEHE, WIZh A, FE55rEGE . XR
TR Nz TS TE Y 22 KUk [a) 8, AT LUAI
BB, B TR,
IR
52 FEEREEHLIHBER LFE

J59: 5}

L A=A ONt]
WhiE & T 2 O 2

Eib]S

o

SR, H T E W
AT A RE R

*Jr

95

Selkirk (1980b) H IR H T N4
BE K H A7, McCarthy F1 Prince (1986)
ST SR, X AERUE R T B
R (mora) —3F 5 (syllable) —3%F &
(stress foot) —ifJftin] (prosodic word) —
#8178 ( phonological phrase) —i& 8%
15 ( intonational phrase ) —ifi & ( utter-
ance) .

RZMFRE LR AR SRR 7, K
Hur (M) HE () WEsrHEE >
W e A A (EutAE, 2008; AR =,
2014) , i1 2 FRAE 32 20 AR ) A A LA
AL, FRATFEZW A, IWHIBF 15
BORAFERN RS B/ B RFIEA L, FHE
AR U T BRA, (5. &, %
Hin) FRAEA G, WAt DL BB (A
WL iEA]) BRI ZE BT A G
B, EERZEEEE XL, IEHEREEFL,
FHEF WELALRAKR,

X BRI LU AL, RO AR
& R IZRBAIIAAF (FanE L),
WARMESE — 59 22 B BT IR )2 i, {5
SR, — PR TR 2 IR0 )2 N
e S R AT DR R S R R A
RZE,

EKoEsTREABEHEERMLTR
4

ARSI E L, EH TR
A RO B AT A R AR IR R A
MR BB BTL, BEX P AN )i
BRI, E E EAE  X  h i
A AR R AT A

MATHEI A2 Al A, HArs R BA T
T ] B A R X L R A S AR R AL
RSB, M TREFAITE, TER
TR ) 2 A R AR 2 R AR AR (A
PVI.% V., AC, AV). F4b, POARRW
SER RGN R —, FrLis
AN FEI AR R AT U TR 2
FAFAE . TRV, R R EEN Y
TR IE—F m A, L
L AR RS ANEIRZ N RN, R
MEHEATIHS LR, BT LAAESE B 1 28 1A
RIFPAR DA . LA BT 22 5ok R,

53
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FRTIX 0 iH 5 1 22 2R R A 2 2R S o
R

MFHEEMS, WAFEESHE,
E Y, R A N R4
B, I AW B R AR 22 Y G B R AR
We? Blo, REFEHFMLEHNEX P EEH
PEBT, IR A L E . (EHE
45, 2003; fAKAE, 2013) MRWAR, fF
W 225 S 2 1 25 L AR R L,
777 2% 7 248 AT DL i A ML AR A
. BRI R AR LA I

LA 28 2 T 180 70 B 19 7 2B 71 22 IR
MR AR RA, FATI IR — R =
T RIRAV R E AR N 7R R A A LU
WREREE, HHE PR E R R
GO EE

N, FATLATEEFDGE A, S
— N4 AR 2R MR,

5.4 DEIEARKHETITHTRE

Y e —FE I AR . ELE
T2 ST, MW R IR IR R
FRT—EE (%) B EEZATRY
P& . SRR A A0 o FA
AREAT R, (ERE AT 5 22 S A
AN 2 B/ NGO R L, B P
B — A TR A AR X Z

55 DB ARFHSTHITHESE

TELUIEREFE b, ORI A E 15T
BEE, RIDUEMMN BIEERES T, 1
FORE I E 2P RO B T O0E
B AR SL, B AFRATIA S HA ™
DS R b, BARXS T W
s ORI EAE LR S

XSS AR  LMEA R Z AL -
(1) MESTESF X L, BUE (A
PH) HAX TGRS E . FIEE R
WP R CeRST SRR L,
DUF AL AR IE 8 519 A0 40 S i
M, PORRE TP E S XM SN
O R 22 S AR T P S A R LT
S A A Y

(2) DU ZR G800 H T [R)EAA
Wo —LEMPFEUACH R E X, EAHE

-
=]

96

KE R —Fh FWUESE, AR A &
SREE R LR PR BB . ARG T 2 18] A 7
TR RO A B (e, 2001) .
MENAER, “BOETHREES" 1
WA AT TRl Y, DR g B A 5 1 4R
H, Wbk E TN WM R RS R
fik, AR 2 DUk B 128 26 Bt it 6 iR
T

IEREET R AR S b A
REAIL” HOWLE, DIEARZHTSE (LEGTHE
DURTEF ) A BEUEWIDGH W 5
MLEA KR, R T “ArE” )5
BT OAER, HOR EIRSSIERR TR E 2
WYL, W H AR E R
KMEHETE, fin. (1) BATEITE
BRI DUR R & 1 = AR H AR

TREMES . (2) WERIGHEWMAATET A,
HaEfE “ArE” (s CJEET) B, R

A DGE ST — R O 1 22 B0
a0, BB RDOR S T B S
ST (3) F34h, IR0 4
AT B 52 36 AN BEAR UF S 4 DU “ AT E”
(8 “JFE") AIZEE. WERBE TR
SCRE, IR ARINL Y E 2 S st s L4
MEIRT o

WERFTRIA

R CPME” PRI R X DR =T
FERI Pk, WO E R TUE T E AW
L,

FA TN A Z R 8 - 1) e DR T B8 e %
FIAFELER “ERRALET FAEE W
Mo FNB “ERAAE, BUE R DUE Y
Zlp@in] LIR a4, BRrEZEA W
JL%k:

(1) BUBEMRS (R HhR2
B, SZMHEXMOAEHEET R (IEF)
BT

(2) PUBREWIAES . DUEE
T AR B X I W A AN TR 3 DL
WA

HEr, fefgilrafess ik mg R Bt
A (2021) AW, B (1) BUEEE
TR AN A A O, TR A
PP CE, ATET (B

5.6
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P, b, ) 2EE, mimETy
(BiAeiir) RS (FHErsh e
FIAF A R, (BTSN
) XAVWHIGERPERTE (A7)
) RAFFEER X SR, AT
PEFHIEZ U, (2) MRPEEE (1) 80,
POE 30 35 P& R AR T LAy
& (FTHERAREET) M “ER
A OGRS R . BT IUE
B (0E) HHRA, Il CERY
Ageb, m “EmE” LN HMEK, HEES
WIESE THREE S . MWGITTHIR LAl L
FRUE S T R S — L&
AR AL A

TN, FEEE R A= I, L3k
(2011) e THE ., ERMESFHLER,
AT TENMZ B NAERR RN, IE SR
REME S RGZA XM, WXFT ik
WF I EEIE

ZE LRI, DUBER T SRR ST
BPRIE S, ATLACON HAT 2R S 2Ll “
WA TC” AHEAE A E T FLARRE

6. %iE

ARG T DGE T E IR
FHRNE, FFALDUHE By 25 28 00 [n) gt 1y
THRVE, KA EEAE LT LA

B, JCEINATHRE T2 RIS R
R o7 S R A N ) 5 M
B, ML S PR AR . 2 —2K
RFAE A p o d M B A X LR AL
S T INFIE IR R ORI ] 8 b (B
MW L) BORLEE,
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