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A Comparative Study of the Southern
Min Sound Changes in Little Liuchiu
and Green Island: A Survey and
Analysis of the Chuan-Based Southern
Min Dialects of the Two Off-Shore
Islands of Taiwan

Chen, Shu-Chuan®™ Chen, Yan-Jun™*

Abstract

This study observes the sound changes of the Southern Min dialects of Little
Liuchiu and Green Island with a vocabulary chart survey. The participants are 31
Little Liuchiu residents and 30 of Green Island, categorized by age into young,
middle-aged, and older ones. The following are the three main points of the discussion.
(1) The word groups ( % ) [e], ( 4 ) [i], and { B ) [in] in the dialects of the two
islands are pronounced differently from those in the Chuan-based Southern Min
dialects of Taiwan Island. This feature does not result from the increasing Taiwanese
tourists visiting these two islands in recent years. (2) The dialects of the two islands
have the same variants as the Chuan-based dialects for the ( 7 ) and ( & ) word
groups. The older residents of Little Liuchiu predominantly hold the /dz/ initials
whereas the /l/ initials are more common in Green Island. As for tone sandhi, the
Green Island dialect keeps lots of /21/ rising tones as the Chuan-based Southern Min

*  Professor, Institute of Sinophone Studies, National Tsing Hua University.
** Ph.D Student, Department of Chinese Literature, National Taiwan University.
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dialects while those in the Little Liuchiu dialect have completely changed to [33]. (3)
This study analyzes the internal linguistic factors and language contact in the sound
changes of the Southern Min dialects of the two islands. The emerging consonant [1]
in the (&2 ) word groups in Green Island can be attributed to internal factors. The
preservation of the consonant [dz] in the (5E) word groups in Little Liuchiu serves
as a special local characteristic. The constant change of rising tones in the Little
Liuchiu dialect into [33] exemplifies an interaction of internal linguistic factors and
language contact.

Keywords: sound change, internal linguistic factor, language contact,
Little Liuchiu, Green Island
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K3 FRES ~ /INBRER (RE) BAIMRT AT 0 13 T R S0 A

* & ¢ i E F Sheffe-test
PR G Tiofcib b f Togc b £ TiodciR L TR R A
% % % % % % % %
B#
dz .00 .00 455 10.12 .00 .00 1.67 6.34 1.90
%5 1 100.00 .00 93.18 11.68 100.0 .00 97.50 7.63 3.21
g .00 .00 227 754 .00 .00 0.83 456 0.86*
)5 dz 95.00 10.54 75.00 38.73 15.00 31.62 62.10 44.66 19.51%** X > %
1 5.00 10.54 25.00 38.73 85.00 31.62 37.90 44.66 19.51*** 'Ft =¥
* g .00 .00 .00 .00 .00 .00 .00 .00 0
dz .00 .00 .00 .00 .00 .00 .00 .00 0
%5 1 96.67 10.54 96.97 10.05 100.0 .00 97.78 8.46 0.43
g 333 1054 3.03 10.05 .00 .00 222 846 0.43
b5 dz  90.00 2250 63.64 31.46 10.00 22.50 54.84 41.77 24.54%** X > 7?‘
1 10.00 22.50 33.33 33.33 90.00 22.50 44.09 42.50 23.52%%%* % =k
* g .00 .00 .00 .00 .00 .00 .00 .00 0
dz .00 .00 .00 .00 .00 .00 .00 .00
% 5 I 100.00 .00 100.00 .00 100.00 .00 100.00 .00
g .00 .00 .00 .00 .00 .00 .00 .00 .00
I3 dz 100.00 0.00 68.18 40.45 20.00 42.16 62.90 46.49 14.05%** X > 'Fi
1 0.00 0.00 31.82 4045 80.00 42.16 37.10 46.49 14.05%** ’)?“ =%
* g .00 .00 .00 .00 .00 .00 .00 .00 0
MR
dz .00 .00 .00 .00 .00 .00 .00 .00
% 5 I 100.00 .00 100.00 .00 100.00 .00 100.00 .00
g .00 .00 .00 .00 .00 .00 .00 .00
I dz 80.00 3496 27.27 41.01 15.00 33.75 40.32 45.50 8.84** X = 'F‘
1 20.00 34.96 72.73 41.01 85.00 33.75 59.68 4550 8.84** 3 > ¥
* g .00 .00 .00 .00 .00 .00 .00 .00 0




322 2 K 7 XX B W

ANERER (RE) RV THE,  TRE DUk TEVE ) ZEEEERAHER
FHIEIAVEEES - BEZR [dz] AV E 2L PEEEER SR (1] 0 B2 [dz] BRAlEE ik
RN LR 5 [1] BRHVE 7 LA - BEEFiRE R meg i - B
BTN EEE AN E R NS e A RE SR -

DUNBRER (F2) B " B Rl > ZHO0RY [dz] B88HVE L8
95.00% (SD=10.54%) ~ H14F 75.00% (SD=38.73%) - | 7 FH HFl 15.00%

(SD=31.62%) - &~ F~ FAUAREERE (F=19.51 > p<.001) -~ Fi&x
TEHVESRBUREEIRY [dz] FVE PP RE N A - 2 - hENEREE
[1] ERenVsEE S RS AMEK - FEE (1] WE S TEEE N P E R EE
HAIFEBEEZR (F=19.51 > p<.001) - /NBREK (F2) By TH18E , sEE e
SR SR I B LA — (TR KA E > [dz] 58 (M=40.32% ° SD=45.50%) 1Y
RS H LB [1] (M=59.68% » SD=45.50%) » HAML=JHF#ZE [dz]
] TEI ) SR AEUEEEE AR - BRBESREEER [dz]
SRS ENPE AT (F=8.84 > p<.01) -

G () BHEVERS AR B NERERN ] o DB A (1] K £
G PlNsEREFEREIUE S S - R T 1] Booth ek
100% > 4G " 28 VE IR 96.67% (SD=10.54%) » HER=%i
HOSE 100% 5 258 [dz] ~ [g] IR » B oo b SRR - S0 ERY [dz] »
[g] EEAGHIN R 5% » HIgMH ARIRVEREER - R 38R (1) BskERY [1]
FytEEash s o Y NRBRAVERE S R [E]

(=) =
METEN () BEAREER > KRR EHREZER > M
B BARERNERMTE T - BRAE ~ NRERE - - F=AGE
TEREE - EEEEE O B (H) 8- (F) 5 (80 8- (20
Mo (F) -~ (RO () B (B) B
1 () RS SH
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() HEBRBAERE [0]  FrEE [e] LKIEE [ue] = > B4HEFK
famd T, ~ TR >~ TeikRL c TR > TREEL C TRAGRA) L
Cige o~ THEE, >~ Tapk, T Hm FHEREE - F42RMVRESE -

K A kIS ~ NER RO JERVEERE AT

X & ¢ i E F Sheffe-test
B Tiom i Tiof BB L Tof R Tog L
% % % % % % % %
ue 46.00 3534 56.36 35.57 76.67 21.79 59.00 3336 2.23 -
e 54.00 3534 43.64 3557 21.11 23.15 4033 3399 255 -

Jz ue  49.00 3510 4091 3448 85.00 1509 5774 3481 6.33%% F>¢ =%
7 e 51.00 3510 59.09 3448 14.00 12.65 41.94 3478 6.80%* X =7¢ >3

BATAY A I > /NBRER (TR BUR S EHE [ue] (RS B o LLF B
57.74% (SD=34.81%) » FHFEEH B [ue] WE T LLEIE SR HE - &
o BERAEEER (F=6.33 > p<.01) - /NREK () BREF [e]
(s R AR BLE AR E4E (M=51.00% » SD=35.10%) K H4F (M=59.09% -
SD=34.48% ) (%% [e] HYE L FHIEEAFFE (M=14.00% > SD=12.65%) °
G () H [ue] » []WI SRS R R -

2. (B) BgEs %

() BIERAE R (ue] REH (o] RMAENGEER " Hix

" T~ T - Tallh) FEE EEEENVEESRNRS -

#*5 kS~ /NFER (CHD SRS

* & L & 30 F Sheffe-test
PR Tiog L Tiofc B L Tiod ROFL Tiog L
% % % % % % % %
ue 96.00 843 9455 1293 7556 3432 8933 2212 282 -
e 4.00 8.43 5.46 1293 24.44 3432 10.67 22.12 2.82 -

P I ue  96.00 843 9091 20.71 92.00 1398 9290 15.10 0.31
E5 < e 4.00 8.43 7.27 1849  8.00 1398  6.45 14.04 0.22
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ETFARE RNV AR AT REUEE > &~ - Bt ERE - 18
HEBNERA O LPEERE - (H) BERERETEE [ve] » LHENE
TN PR EEES [ve] BYH 7 EREIEEETEE 90% » R mEE AR -
3.(%) EnEEsh

CHE ) BRVERE A R [ue] SORH [e] B S HRAMTHE T HEFEE: " #
o o~ T~ Tl o TE L TEEFL - Twmfgy o Ty~ TR
(%) 4 ~ ", ~ TR, > SETENHEEES0NERG -

K6 FRES ~ NRERTTE (HE) FERVEERE

* L & >3 F Sheffe-test
PR O Tiog L Tiofe B L Tiodk ROFL Tiog L
% % % % % % % %
ue .00 .00 1.82 4.05 1.11 333 1.00 3.33 0.93

B8
Y e 10000 .00 98.18 405 9778 441 98.67 3.46 1.16

I ue 2.00 632 273 467 3.00 4383 258 514  0.10
E5S e 98.00 632 9727 4.67 97.00 483 9742 514 0.10

GRES ~ NBRER (EE) BIHVEER I ARE AL - R BB SRy SR 2 i
H AT S8R pE B B HE AR [e] > WS Tl N E ot B &=
95% AL - SR 2R [ue] BREHYH 7 EL PR IRE > SENVEFEEEE
HOZA IR [ve] o LA R (B EREAE W & 25 THACRY AR &1 - [IEEN A
AR EE AR -

WS () BAVERE A EEN I RE T SRR - 28 R R
(#f) BUERITTHEEG [oe] BRI - HARATEHIBIZZEEN [ue] - BP0 RIER
FEREHI T ~ FERER R G (o] BT E R AVE UEEE (BURE - HER
2011) © S Ry RIEERARERE - (2L (2 ) SIS M EEHAL R S
& MR R R -
4. (&) 8- (k) e8RS H

AIARIBRSESE - (REE) M (EERAE L) (&) BiES

0200



IINFRER Rk SR B AL Wl R B S T SRR T 325

SEA A ENIR S (H R - EREAUE 1977 - AR 2003 » BRREE - fT:
fEfw 2011) - RELIRATR 2 o0 B R RS i - SR HEERYEEs Ry (A) M B
FHELURE [ R FMIFEERGES R "ok, T, TeE L > TR -
"B, ~ TR, - "TemE, - "wZE ) - TiEr, - TEEE) FHEESE -
B SRS Ry (20 B HHEM ] BE o JMHEE T Lok, TR, > T
fE, o~ TiEg, - RIMESEmEH SR - SIS0/ En R AR S S8R5y
16> 7~ %= 8 BRMAVEHELER -

RT kIS~ /NGRER (FO FRVBERESM A

x voE e E F Sheffe-test
PR G Tiog R E Tiofe B L Tiodk R L Tiog L
% % % % % % % %
i 97.00 4.83 9273 4.67 91.11 6.01 93.67 5.56 3.38%
u 3.00 4.83 727 4.67 7.78  4.41 6.00 4.98 3.15

r 1 90.00  0.00 90.00 000 87.00 4.83 89.03 3.01 4.06*
E53 u 10.00 0.00 1000 0.00 13.00 483 1097 3.01 4.06*

GRE ~ /NERER (B BRSO MEAEL > A ESNERAE (1]
GRS [i] FVEERS B o7 EEEI R 93.67% (SD=5.56%)  /NERERAVEERE 77t
SEHEI A 89.03% (SD=3.01%) - " W& (fi) SNEE S HELEE 7
SAAE > 28RS (f) BER e ERE - AREENESZE
RN [u] © WS Ry R R RERE - oD (f) BHVER T MEEBNRE TSR
@ > N ek — P a M A -

B Wi S EEE (1] SR E T L BB R TR A B R (4R F=3.38
p<.05:/NfiBEKF=4.06 >p<.05) ~{HEF&RIREAVER - HUHHERTE 2R /K [u]
SR AHDAVIRS -
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28 kS~ /NRBR (Zo) BRIV AR
x4 v o 'Fi 7 >R F Sheffe-test
PO Tiofc L Tiof ROF L Tiode RF L Tiog L
% % % % % % % %
- i 5750 2648 43.18 27.59 3333 17.68 45.00 2576 232 -
YU 4250 2648 5455 2454 66.67 17.68 54.17 2464 2.52 -
R 18.33 14.59 19.70 12.51 6.67 861 15.05 13.16 3.54%
b5 u 81.67 1459 78.79 13.10 91.67 8.78 83.87 13.25 3.04

INERER (22) FEIR S RS [u] AV B o EL S (1] S HEF S > R 8 R [u]
HYE ST EE P8R 83.87% (SD=13.25%) SR S50 [i] AV E Sy EL P 8E A
15.05% (SD=13.16%) - tLEZMmS () Bk (Z0) BHERa i » T3
INBRER S oy SRR - R [u] BSGEESE R [ 20 EERE
GRE (Z0) M [u] ~ [1] W E RS AR M R > H [u] BREEH 54.17%
(SD=24.64) - FHEIA/INERER » R85 (Z20) Bk () B H 538 R -
5.(F) BERs %

() BHRFEEER [ REEEE 6] BETEREE - R

MRNEESHE— - (F) BERMEEENEGEEEHE: "He, ~ T4E|)
=R OTpRIE s TeeE o o~ TwREE, >~ T T#E s Ty, TR o

%9 BHMEZH R AR -
K9 Rk~ /NRER () FHRVEERSMG

X & ¢ oE 7 E F Sheffe-test
PR OCR Tiofc L Tiodc L Tiof L T RN L
% % % % % % % %
L i 8500 1650 81.82 14.01 73.33 19.36 80.33 16.71 1.24
s ¢ 15.00 16.50 17.27 14.89 26.67 19.36 19.33 17.01 1.26 -
o1 95.00 972 9545 934 61.00 1524 84.19 19.79 29.16*** X =+¢ > %
% & 5.00 972 455 934 34.00 1578 14.19 18.03 20.46%*** ’)?‘ > =X
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T FEERIR > N (F) HNZHEBERERE 1 BRAott
W HE EE 84.19% (SD=19.79%) > &~ # -~ FUAEEER > AIEFE
(M=95.00% * SD=9.72%) "4 (M=95.45% » SD=9.34) N 73 LL-F39%
EIRESE (M=61.00% * SD=15.24) » R & [1| HEZFEE IR =RAVEES
T[] AV EMEEARIAELL o % RN oy Lh S B R M R T R R R T 1
e BHEAEAEEEZEZRE (F=20.46 » p<.001) @ FREE [@ E/NREkEmE
R IHVERE - B0 (F) BE - RERRIHARNEEER - NEK
() BRGNS R T 3G (1] AAMIC BV B HE €]
AR RS -
6. () ¥EREEL S
(B BMSEAEZES [in] ~ ¥ris [un] DUEOFES [in] =fF > FMIELE
5~ NRBKEFRE S [un] K [in] WTEEES > HEmGEEA "B, - Ty
"Ry~ AT, o~ TEhE L o~ TERfFL - THRAL o~ Tl o~ THREL - TH
R FEE - £ 102 (B BIVHESER -

10 FkEs ~ /NFER R HEAVEERRG M

- -3 —;» # >R F Sheffe-test
PR O T g8 Ty 8 Ty L T L0
% £% W% L% W% A% &% £ %

, 8600 1350 7RIS 7SI 7222 833 7900 1125 dder £
Youn 13.00 1252 2091 831 2667 866 2000 11.14 449%  F >
b3 in 8200 632 79.09 539 7500 527 7871 619 385 k>4
®un 17.00 483 2091 539 23.00 483 2032 547 366% F>%

FAMIHVEHE R - k5 ~ /NEREREY (B BEES I h R 8 BB E] -

[in] f2 Wi it i BB SL A S5 RS » 1458 [in] SRS A LRS54 EL I HE 79.00%
(SD=11.25%) > FEHGELGEE » EZFE (M=86.00% > SD=13.50) £ [in]
SR 43 RS A E A (M=72.22% > SD=8.33%) 4B #1 5  [un]
SEEMEEE G O RHIER » B (M=26.67% » SD=8.66% ) [un] EE4HY T 47EE
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PRSI EE (M=13.00% > SD=12.52%) -
7. (&) SRS B

(1) FHAVEEG AR T [ui] DURCES [val] it > RITESKS ~ /NRERAY
s ThEry o~ TREPYL - R 1LE () BIEVRESER -

AL kB ~ /NFER (R JHAVEEREG AT

X L e 38 F Sheffe-test
PR Tiofc R E Tl L Tiog R L Tiofc L
% % % % % % % %
ui 15.00 33.75 45.00 49.72 20.00 25.82 26.67 38.80 1.81
uai  85.00 33.75 55.00 49.72 75.00 3536 71.67 40.86 1.44

b3 ui 85.00 3375 68.18 33.71 15.00 24.15 56.45 4231 13.99%%* & =¢ >+
% udl 1500 33.75 31.81 3371 85.00 24.15 43.55 4231 13.99%** § >¢ =%

T EFRATSH - 45~ NBREREY (f) BRI AN AHE o JRE [uai]
AR E I ESEES » B H L EIEUR 71.67% (SD=40.86%) - TH MR
EAES  ERUNARENY [ual] BESS HIRENEEG -

ANERERAY (F8) JH > SR [ul] BERS 5 70 LE U 56.45% (SD=4231%) »
W s A [udi]s = [ui] AV E 7 PP Bra B = 52 B (M=85.00% »
SD=33.75%) ZFHAth4E (M=68.18% * SD=33. 71%)  EREE (M=15.00% °
SD=24.15%) - R & EHS [ui] 5 FE & F 00 g IR R = B - m/NRER
(H8) JEERS [uai) (VRBRAKEN - F4E (M=85.00% ' SD=24.15%) EELE
(M=15.00% > SD=33.75%) Kz h4 (M=31.81% » SD=33.71%) > A[AINFEK
(F&) FEET [val] EEAEBER RS -

W () SHAVEIG I ANEUR - /NREREEZA SR Z RS [ul] 1825 Wﬁtb@i
HARHYEEES AR - /NERERAY S 8 0G [ul] 988G MARERY (F)

EE [ual] Ry ESAEEES -
8. (i) RS H
() BehE B A iR THYEEE [al] ~ [FEZERk ~ —REREDU
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ETEESE [in] CGEME(2009) » ' BIAOEZILAVH T 2 07 288 [ai] (UK
#2013) - WMAVHEGESE iy ) Tl R 1272 (B) BHIREER -

12 ks~ /NFER GE) HRVEEGI i

x4 - —F* 3 3N F Sheffe-test
PR OCE Tiof L Tiodc B L Tiod R ok L
% % % % % % % %
ai 0.00 0.00 10.00 21.08 10.00 21.08 6.67 1729 1.13
ip 100.00 0.00 90.00 21.08 90.00 21.08 93.33 1729 1.13

ban Al 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0
kg ip.  100.00 0.00 100.00 0.00 100.00 0.00 100.00 0.00 0 -

(€ ERATAICRES ~ NFEREY () B LURH [in] HIESSEE - 45 (in] 1Y%
HE E o EEFIIHUR 93.33% (SD=17.29%) - ifi/ N KB (ERE S A B 205 [in]

ZEMmEE (B) By BEAFEZEERRABZHY (8] - HERHYREER
EEE Ry [in] > [in] BEHESEE > WETAOASHMEFEE K (&)
JELL [in] B ESE -

(Z) & &

5V S SR R S (G [21] - TRERESAR Ry e [33] > SV Pl H AT
EBSMERCE P [33] - P PEERRP TR A 7 &k ~ T oS0 T Ry
F 13 fEAs (GREFESESHIER—) - R 13 BkE ~ /NERIG- PRI S
I3Af

14 (g MEEA RS [ui] GEME( 2003 ~ 2009) » FEEEIES T SRS
EEHAMM O D H S -
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13 ks ~ NEREG VAR B S AT

x4 - 7’{ ¥ 3N F Sheffe-test
B RO E Tl R L Tk REL LMk REL LM kL
% % % % % % % %
21 89.29 11.79 73.38 39.39 50.00 3499 71.67 3420 3.74* >3
33 1071 11.79 26.62 39.39 50.00 3499 2833 3420 3.74* 7>

Joae 21 .00 .00 .00 .00 .00 .00 .00 .00
prd 33 100.00 .00 100.00 .00 100.00 .00 100.00 .00

BATEEE S /NER BRIV 8 R O 2 BEE Ry R g [33] 0 B
E9 £4 Gl IR é%%ﬁﬂ@”’iﬁy%ﬁ*ﬂ%%%ﬁ [21] » BEH L
Ry 71.67% (SD=34.20%) %~ H~ HFEAHEEER > HRBENGER
5 (M=89.29% * SD=11.79% ) {%W’Tﬁwﬁ 211 H 77 tEE SN F F
(M=50.00% > SD=34.99%) ° &k EFEFZFE IR [33] LARARHH [21] 7Y
H o7 BB E 50.00% (SD=34.99%)  {E{E AV RBEEK -
A BRI TR [33] HUSESS - 3 [33] /g B Al = B R R sh i iR 35

R ”11
HE

1o~ & G

FERTZEAE R T - IAFIELE R B ER/ NREREE ~ 87 - S AGHY AT - ACHIK
FHRHIR IS LLAE R - 5l am DA T 24 {EBFE FTRE (1) INRBR R Sk B T e R L
ERERFEEARZ ) (2) NRER GRS MR R R T ERHEE . (3)
5B NFUBR R ok B ] R e SR AR

(- ) A EB LB TR aED b2

NERER Bk 5 [ P B B R fm SR IE TS (RIS 1997 ~ 2006 5 5RERAE
2007) - ZAIM - WS B R RREE AT 2 H M R R G o (H (3 BE [e] ~ (F)
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FEE (1] - (R B [in] AR R B G - Bl RV B R ERI P REAE - 5R
FRAE (2007 @ 41-46) 50K S E mIESERE - # 2 E (2004) SRERE (FE)
R T B (o] 0 2555 (2007) WABHVINRERNY [, HUEE [I] 2R E
EARMMEETE - BIAY () B (f) Bk (B) BHVREEEFMEE—
2o HFR 14

#14 HIARIRE (B ~ (FO Bk (J8) Mg

#1990 | 4£.1967 | #2007 | = 1990 | 4£ 1967 | #2004 | 3 2007
I e e - e e e e
"R i i i i i - i
Mg in in in in in - in

AR RS (#) 8- () Bk (B) BHEREERUATCR 6~ &7
HIZE 10 > FAFIHIFRE BAT ABTIE 230 — SRS - RIEHY (ZE) H [e] EAEHT
= 97% LLE > WIS HE Ryl R ERE RS > (B (HE) SR SRR B
AYERIR S WS (FO BRLG] - OB SR [in] RESAERE > W2 AR —
BB R PER P SRR RIA - BB (2004) BB/ ¢ T ERAVES A EEUEE
EHEZEBOLENTE HH.[?%%F‘*“%%THEEP ------ BN
2 IRT S RSB E FERATRE - ) A BFTEAFEIRVEES - IR
Ry (HE) BEf [e] ~ () BEH ]~ (B B [in] WIRITFRHREDL
ZEEM B E o R EDERIRIER AL -

S EREERARSHIE © HEFES (1967) ~ i (1997) - HEE (2004) - 58
FRAE (2007) ~ Z5553F (2007) > HrApgEFES 1967 R 1990 FEAHYEHE »
ATEEMEARER R HZFUEEN R T N EER MR > (%3 AR
HAERIEZEZR T A > BT DA BISREE R M 1990 FFHV R4S RIAEHFEH 1967
FERIEHE R -
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1L.MS (%) 8 (e] s () |EI(] (B) & [n) TEERPEL B

FIRZBIENE R

EIER (2013) R A2 BRI eE L MY I R T AR A 2 ~ 7

SHHE B TR " BB RE Y (B ) K [e] ~ () EREG] -~ (B
FHRE [in] BLE BRI ML MR 2 RIEIE PR » WIERE AR S B mEE
BBt 2 2B M R R R BT R - S B e (B BRVEEE Am]
DIASEIHIEE - sEGEREUR -/ NRBRELGRE (B BHVERE M & [in] B
VEEE Rl F/NRIRELGR S (B BIEER TS - BiRNZERE
%%EE’T’—LH%—@Z s BRI RS [un] (3R 10) o ZAMAHST &5 sy & 38 -
FMEs = SR eE ey (B BAZE in] 88 H "B, - TR,
WA aE] 8 H A [un] 88 0 SRR B ARV o T (1992) PR AERTHY
s e 2 SRR T IR - AR REENER - HEMTEm
PR G A R EUE - HIE  BRMEERTHEE 38 iLfER » BRI EE M EE Y
AE (B BREEERa s m o HEERUE 15 -

15 =ZRMER B M1

-7 B’ | T | 8% | 8/F | 124 | BE | PR | FE | #R
n un n n n n un in in in
in un n n n in un n in in
in un in in in in un in in in
in un in in in in un in in in
in un in in in in un n n in
in un in in in n in in in in
in un in in in in un n n n
n un n n n n un n n n

16 & (2013) f';%a“—%LLHE’JFEﬁ B REERmEE T ILERE, o MECHEE
PARBRE o ASCRE Ry T
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ERBURERD (B B JEGEEEE (in] - "R, ~ TR, WEEKRE
BEE NGEA [un] BB 0 38 ML ZahE T > TR, ~ TR (ERE WL [in]
HAESE [un] > o] RIEW{ERESE [un] (GEEHESS -

PAM/NERBR ~ SR E Y ERT > TR, ~ TR, (RE [in] BERIEENE
%> LIsk S R > EF 5 [in] HYE 77 BP9 %L 86.00%(SD=13.5%) » HHE
72.22% (SD=8.33%) - 4Tt E ISR - EFIRH [in] BEAGHY T /7 EE-PHEEL
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