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= T 2T | (closely parallels) ; FEFCoale and Hoover ( 1958)
TR R A LA ~ ST YIRAGR - &% > Pryor (1979)
BORERE - HAL - ACEAGDE R R SEETE - i S
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HERHYE » BT e RYVRERE IR T3 - SETaRir
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B FEABEADE S > AAKT R R TAAER  ATHREBEARRY - Ad o
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T MIFTEBIREL hiAE R E B E (51EREHiE 1987) -

HE | > Brettell and Hollifield (2007 ) 225 ¥ ek R LAPE
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TERREL | B RVINCRERENTT L EERNAZE
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S BN ESEERIAGEE - el R » Jones
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REREBIINR » BENLASE (2007) AUFREAIAMIEH S (1991) {1
HEE > WBL THERENRRES R Mg AT
H#tdy -

EHBERSEREAER G HEIERTRE T - A SRS 5
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PedE it - MR E200258 %0 AL AUBKEIRG © ZE3E AL AR Al

.49 -

W 02-%|—FE.indd 49 2013/1/28 £ 11:36:10 (




AORF|FEE+HER

FAF - RLFITHRE + ERR_EAHREETEE - ZRE
By~ o HERAIEE S i

E B S BRI A A - B3 AR 4 -2 Al it
BEFOLRIDS B — BEPFARI =& > ZREAERT = mEHR - AR
ZEERFREPREAIEHEST o @E N FEE T LA R A A R R
AT A B - B =@ AR B A FRTEE RS - R 2 T AL
(AEER) - RREEEEE L& (5 DAL R O Bk
T RIS EREE R HAuihl s @ {Lag A i
HEPERETGMAET L - LHER-EBHIKREZRE - R
i (AER @A E IR A A EEAIRS - SRR e R
EEE—EFE - 550 ERIVETH2ESRIERIER - 120024
AR A B4 - 20024EA120104F K E 5 £ 5021 - BT HRERRAYERY
AEEEEE -

NI LR R E —HFE > HEREALERNHERT
/] > WL EE R RERG AR A - FR2WEURER =@ AW
RIS T BRI N CE R DI R L » AR
DN A G RIS S R - RN BT ROUER - TRRIRACEE AR
TR VA = IR - NG 1h - SRR LAY
JEEBE RS | N RS AR E 2 -

= B LIERIR DL

EREANFEFIESAORPEEA ~ BHNEBER (A&
3~ R4 RSNIFRG) - TEBANE - AI—EIIFGE ARATIFT » 5
1@ ZI R ERTR 4 R = @B AR LSRRI =& - A
FEEEREREE AGINDUA 2RSS - BIZSEHIBDL - bR 7720024412007
FHE3E (ERCRE—RRTT - #riTm) ZHh » APk Y
W3 o B LLBRGE - PIAT1980EAN1992E (S50 - R REREE H
TRRRGRTE - AEEERAEE - BB ARNBHRIM (%K

- 50 -

W 02-%|—FHE.indd 50 2013/1/28 £ 11:36:10 (




21—fE

2 RRTEEE AR (KA PE)

[licpyutes 1 2 3 4 5 6
1980  =d4bifis HEfEd s 2 HEERR . 2R =2
gk ZEEh E5ERR . 2R EME

RS Rt e . AT
PREIRS - BEARAR
T R
TR BEEIR
AR
1992 =ik &EEE TR ERIRR G MR EMIR
B FEEh o fEERR G BEERR EEK
#iTH s ETRR G WEIERR . SMERR . B
2 e BRERR . RMBRR WA

EGIEE Lk
2002 =k BRERR: ETTT O EEERR . HERRC REER
e HfEr o FEEERR . EHUR
HTRR R MR IR
Zfi AR - PR
#rdbri 2R R
i SR
2010 E=AbT o BKERR: FPTT O BTRR EEIRR . (0ERR:
e FATRS - SEARER
HLfET BEAERR + FEF
=2 EE SR
#rdbri EMERR - 2R
SR AL . ZRI

BRI

BRI TR R A (1980, 1992, 2002, 2010) - {EEHETEHE -
it PEBAT > ke S A A R

BHENEE) Ffaw  BIEIRZE W SRAERE NEBEL ) &
% BEE R - AR (BEg A BHAMGEER) 4
R

& LURF A ~ BRI 8% 38 AN & H it 170 B W Sk A~ ] iy
AR Wi tFRR RS RSB AL  BAEZKE
PP Byt - DASE 1@ R > 1980 B AHZ K E R =& > 19924
RIE Bk - 20024EA12007 48 A1 DUSE 2 @ AITEE S fy R 5% 5 2821 HY

.51 -

W 02-%|—FH.indd 51 2013/1/28 £ 11:36:10 (




W 02-%1—#E.indd 52

AORF|FEE+HER

K3 1980FA A A LB (Kl Sk )

B A 1 2 3 4 5 6 HEEA
1 - 2.23 1.11 13.01 11.24 2.69 30.28
2 7.38 - 0.23 5.28 17.72 0.70 31.32
3 7.32 2.15 - 24.92 28.79 3.87 67.04
4 3.87 1.40 0.71 - 9.81 2.62 18.41
5 2.02 1.98 1.68 6.43 - 2.11 14.22
6 3.50 0.26 0.44 5.25 2.77 - 12.22
AR 1 2 3 4 5 6 HEE
1 - 1.53 0.93 4.72 2.39 0.94 10.51
2 10.76 - 1.33 8.25 11.30 0.33 31.97
3 8.69 0.38 - 6.78 15.52 0.92 32.29
4 10.66 0.90 2.61 - 6.23 1.16 21.56
5 9.50 3.10 3.11 10.13 - 0.63 26.74
6 10.00 0.54 1.84 11.88 9.26 - 33.52
1 2 3 4 5 6 pafuas
HBREA 40.79 63.29 99.33 39.97 40.69 45.74  329.81
FEEE 1977 -0.64 34.75 -3.15 -1226 -21.30 17.17

BRI - NEGES (1980, 1992, 2002, 2010 ) RATELE EETEE (1980, 1992, 2002, 2007 ) >
(=1 =EEpic
i BRABE IR R R ERIRI - B AT -
BAEZHE S ¢ 3N 4 K8 AR DUR2 A S fy
E o BSEAEBABRIEE2E - HIEAR4E © FomAE AZ LA
% (BB AR R 2T > FIREZRE B2 @ ERS 1 - FHEHERE
T AAALL - BT RS EE BTG AF AR - 55 L& B8 H LE PR
BHIERIEEIE - HAENEESE ; SH2EAE Tt DU L@ AL SE
R 3@ AIEHEERTH &, ; SB4E AT RrEARE R 5
1 > R IFHIRGEES2E  HSEAE I ARE - (HR R
DIE2E@ Ry ¢ BROEHYB P S - Bk RIS 2@ Ry -
BRI - BIEARTGER R > s B AEHEE ST
B —EHSEEk -

.5 .

2013/1/28 E11:36:11 (



T4 192FEANFEEIMA B (KHE)

B A 1 2 3 4 5 6 HEEA
1 - 4.81 9.50 8.18 5.50 4.09 31.64
2 3.48 - 6.80 3.25 11.68 3.94 29.16
3 533 2.33 - 3.14 3.36 3.40 17.56
4 3.24 3.10 5.22 - 1.87 1.75 15.18
5 1.05 2.44 3.05 0.57 - 1.14 8.25
6 1.94 1.94 5.69 0.60 2.98 - 13.14
AR 1 2 3 4 5 6 HEE
1 - 3.74 11.66 3.39 1.96 1.21 21.96
2 4.47 - 4.74 3.02 4.22 1.13 17.59
3 4.34 3.35 - 2.50 2.59 1.63 14.41
4 7.80 3.34 6.55 - 1.01 0.36 19.06
5 2.72 6.75 3.96 1.06 - 1.00 15.49
6 6.52 6.76 11.87 2.92 3.38 - 31.45
1 2 3 4 5 6 pafuas
HBREE 53.61 46.75 31.98 34.24 23.74 4459 23491
B 9.68 11.57 3.15 -3.88 =724 -18.31 -5.03

BRIERE © NEGES (1980, 1992, 2002, 2010 ) R frEle X1 (1980, 1992, 2002, 2007 ) -
ERET
2 ¢ FRSPIME R NS ST B IR » BLEDR T A1 -

FREKER B A REIRHARE A EE - ] BE b
e =W En =8 A AN TEEARR - R A DS EFEBFRT=
& - fHRIMEER2ET - fFEitgRERRER N NCERIAE
FELUE - B = MY FHE A D HE AR ROE R 8
S5 B ERIMIRE - HIFRERE - B JLEStE 2
IRy EE St -

= EEERACOBERE SRS TEBEN R ?

TEREAN ) WERRHRA S BAREBEEENS R
RE > S—2M T ADEA ) WESRR - BRES (1990) - REIniE
(1987) EiLiZ%g25 (1991) 38R EETE1980F AU B A (Rax IR =

- 53 -

W 02-%|—FHE.indd 53 2013/1/28 E11:36:11 (




AORF|FEE+HER

S5 2002EANFEEIHA B (KD

B A 1 2 3 4 5 6 HEEA
1 - 8.36 1.48 5.80 6.07 2.16 23.86
2 2.44 - 0.67 5.15 5.15 1.38 14.79
3 4.30 9.88 - 11.17 6.45 0.86 32.66
4 1.34 4.55 0.27 - 3.39 1.12 10.66
5 1.47 4.75 0.46 3.93 - 0.89 11.49
6 1.09 3.64 0.00 5.00 2.85 - 12.58
AR 1 2 3 4 5 6 HEE
1 - 7.83 0.61 2.46 3.02 0.37 14.28
2 2.61 - 0.44 2.61 3.04 0.39 9.08
3 10.43 15.09 - 3.47 6.60 0.00 35.59
4 3.15 8.98 0.86 - 438 0.94 18.32
5 2.96 8.06 0.45 3.04 - 0.48 14.98
6 6.27 12.84 0.36 5.98 5.27 - 30.72
1 2 3 4 5 6 pafuas
HBREE 38.14 23.87 68.25 28.98 26.47 433 229.01
B 9.58 5.71 -2.93 -7.66 -349 -18.14 -16.93

BRIERE © NEGES (1980, 1992, 2002, 2010 ) R frEle X1 (1980, 1992, 2002, 2007 ) -
TEEBETER

5 RMANBUE IR B R BRI BT -

BEES » FRENGRRE AR A ISRV - (BRI s B

AT FIRIF MBI TG B+ 25 H 26 T H L R ST A

> B B R S T TR ?

b 5 (EHIEE A CTBR AR » LUK SRR S R - AR
Tones (2005) HJTHE » I HA FIFEC Ak HE 2 S BB AT AR B4 1
% > FERIEFS TR SEH A FERR &%@%@ﬁi’
BT - S ELBRE A1 R TR G R AT | 990 -
SRR - HNERSEE T8 ERE R %ﬂmﬂ
IWW%ZW SETE o AR HE20026F FI2007 4R BB ZOR > 1

SE L BT 3 (3 A R A A R M BB e

. 54 -

W 02-%|—FE.indd 54 2013/1/28 E11:36:11 (




21—fE

6 2007EAFEIA B (KHE)

B A 1 2 3 4 5 6 HEEA
1 - 10.44 0.91 0.46 8.23 5.18 25.22
2 2.06 - 0.64 0.31 543 343 11.87
3 2.33 12.58 - 1.86 13.51 6.52 36.80
4 0.61 3.04 1.22 - 1.22 1.22 7.30
5 1.13 4.66 0.55 0.39 - 1.51 8.24
6 1.35 4.74 0.63 0.69 4.26 - 11.27
AR 1 2 3 4 5 6 HEE
1 - 7.52 0.35 0.12 2.87 1.73 12.59
2 2.88 - 0.52 0.16 3.24 1.67 8.46
3 6.09 15.52 - 1.56 9.23 5.37 37.76
4 2.38 5.85 1.46 - 5.19 4.61 19.49
5 3.25 7.81 0.80 0.09 - 2.15 14.10
6 4.04 9.77 0.76 0.18 2.99 - 17.75
1 2 3 4 5 6 pafuas
HBREER 3781 20.33 74.56 26.79 22.34 29.41 211.31
FEEE 1263 3.40 -0.97  -12.19 -5.86 -6.08 -9.07

LRIE © NEGES (1980, 1992, 2002, 2010) K {TEEEEHE (1980, 1992, 2002, 2007 )
TEEE TR -
FE T T AETET SR BPLE IR ) FEAARFRTR20074F A DURE
20104 5 AN EE R IR T H R 2 B8RRI > BT R Tt -

8o R LIS RO R Rl B I ITEES o [ > BEREIFEE
HEER > WEGEEAHB N RENE *42“%%_!57%1992515 e
19924F ~ 20004EF120 104 &K B ETH &

(—) S

B @E AOBARIIR 2FRRES - MAREE AOZRL
£ DIACT BRI IRAY R L (S BB e > SRR H Al i Al
(Bt L SR - IR - R AL E AR - Bt A B AR
NERAE - HRAHE AR 11 PRyl e

- 55 -

W 02-%|—FHE.indd 55 2013/1/28 E11:36:11 (




AORF|FEE+HER

—— HAREIE - FEEMEKMEANS) - . —EREE

30
25
20
15 ['~o

-10 e ’ A Y
-15 it PO S Lo
-20
25
-30
1980 1990 2000 2010
2 EEE N AU LR i

BRIFRE © NEGES (1980, 1992, 2002, 2010 ) R {7z ¥ a1 (1980, 1992, 2002, 2007 ) -
{E#LIJones (2005) HiEE{TEE -
iF o BEACE BT B E R AN EARIEIER - SRR TKENEEE ) BHEZ
FHBIEMRE . N EERLE R RN BEE -

HR - HEACBEES (FBEER) - BRI
HERA R TYRIEES » 19904E (R AT - RS R ed i = EAUREE A
SRHEAEE » E% S BB R . CE A
B BERNE AR RGBS EAN R B B2 T
RS © SN BEE A CHEE BRI, S e A
& TEBEA | HEREY B% - hHBEEE IR (RERE
1987 5 SFHZF 1991) < 19904 (RBHME » HLikiFed s P B A KA
B R RIS | R R R 3
PR BLOL T R P B G B B 5 B A B ERY
119804 (AR ~ 1990E(LHIHAS A T BB | (B DUREEL - (ki
S RIS, SRR R IR -

SRITT » 20004 4% o JFIEAE#E B KA Tones (2005) [#1{E % T
R  ME20104E AT LFHE:  BEAEREE T -

- 56 -

W 02-%|—FE.indd 56 2013/1/28 E11:36:11 (




21—fE

IR > 20004 - (R B IS B R " 588 ) W& Zelinsky

(1971) f&a% » JREAATREZR B AR i b HkE e R = @ ARS AR - HTIBR
M =1 R B — IR E R B B2 4h - 2@ E %
R EAR TN 2 LS R - JRENME ZE S A A B2 By
LA R EE > THZEEHTHLT > LUK 20004E £ IR 2 Bk
B - EEE2010FAYERET - oA BB AL S T2k
EaEEEMENS —ERE - RRE2ERHMERT - (A=
ST R > 20104 AZ T » (EISHEEESERE - FER > 5E
— I RSMIROFHT =@ A IR BRI - FHAEE AR 2Rk
AR FHBIERAE2010 X BRGET - AT =@ RAT 2t
ERdhlE o MEHE ol LA st RS [ N AL - B EZEERS
FFOHHIR = - #EHREE T - SHEERAITE20104-BHEE
Ao REAOBHAIBEAEINGM © &k - R=E ACMHARENE
B AREZ D -

B B ACTEERRE) - 20004120 104 /58 A {2 1
TS > R B 116%0F1127%0 » FIE St Eiat )& - BIRE 1
HANWBERIR AR » N[ERE A E] 52 DA A SRR R OMUREEYE - (H
& BEREBES A EEENROESE (AEFNRNATRE) » HREBE
BRraRE > LB R R -

1R > BB EEEES - {EH AR ATIBIZ - 20004 HilHY 5
BB a R CHREIME2) - BERACEE ARG
FH 5 20004F.2 7% - BIFREFEEE R AT HT - SRR ERGER - R
R A BESEEECRE T R AR - ke iR EE
FIRE » HLEEER R A AL » R 2 RERENFIRE -
FHEH - BB EBEHRE GEARNEB LR IN) KE » 19904F
F5587%o0 » 20004F 15899%o0 » 20104F E5E 1319%0 » FE R EIRE A 1B AEHE
%o B EEBENAXBEEESIREA R -

- 57 -

W 02-%|—FHE.indd 57 2013/1/28 E11:36:11 (




AORF|FEE+HER

(=) HEN:

|

Btk o FHEIE T ONCIEEL ) 0 TEREAL | BRAHIEN B
WE G e AR ERR - (L2 > EBIEEAD ABVURSEIR -
ZIRE L2 AL B ARIEHERANFBIENES, - [E2f5 1 & 7E 19804
REREHERR - NGRS BRI - #aei " A0#Ea ) K
DA ) BHTEE MBI - B CEEEREE20004E Z BT H
FITEINE - 535 - e HHEERERFERD - B AL BRI R
ERAERE  HEENASEA TEBER ) ST

FEREIM S - #EHJones (2005) HYJjik > 20004 2 Hif » ZiESHH
N EERGE AR SAVUREE: - HRediE " NEs (8RN
) PR AR - HERATEEIEE - 200007 % > WIS TEHEKE
BEACEBREIR "5ed ) /e TBBER ) B #AFEERED
i e > ALER I B A A R AE I AR AE - ST B N
B HRTLE SRR A LB A8 AR &S 2 IEAY
SERETAIZROZ N LIBHERSR - THIEZE A\ TR E 59 o040 -
[FIRAY - 200052 FYBIBR A B HERANBRE RS I8 i - S ig

o ~ Hfam

HAMAIWHRTEH - 45 FJones (2005) BERGEIZ T - 20004
ZHT BEESANACBRHENG " BREA ) 2 Rt
fEREEER IS =REEE  TE1990E WIS ASEIUREEY + R {E40
I BIERERGEREA T AR, HEER - (B2 - (20004545 -
NFUBIE AV & Bk B33 5 © 5 HIEE Zelinsky (1971) HYJRE
IR » E20005 | - B AERT =AY AT EEBIRS AR - ([H4£2007
FIF - B = EAYEHE (ER RN > A s R AT & R

- 58 -

W 02-%|—FHE.indd 58 2013/1/28 E11:36:11 (




21—fE

D BRI - 200052 9 N B HE() T SREEIE ) [Fiata
{Re% -

ZEAO@BSEE T ee ) HERRER > FREZEMtE
FEE AR g - I —E R A LR R E A& - AR
MEAEALE SR - BB PR BRI TS - FR2BETR AR T L HR e AH 3
seEEE DAL & > EHER T DA R L
HTTT AR i U B e T A R - S TR R T IR IR &
SR At - HRFAERT =W 2 FI ORIFAERTIR AL E > R=E % - FR
FEAL LAl - SRR R — B E N o RUTEREE
W Ik AR A (DB AL R BUR i B2 TR R SR
RIARERE - (e S R ek e = - AR ST M e s s 2=
EERIIFAE (JAEHE 2003 5 BRI 1989 ¢ Rz 2002) - [RIEH
PRI S S e - 5 DU W del g e AR S (6 BN o A A > B
1980 T RHER & BT, » Hr T HIE R HE R fE B2 B 5 20004F
Bifn - BRERRRBEFP AT - TREREILT = B EESANES - i
rEhn SRS #E . AE R (Lin 2006) - FEELE20104F - SERRAVEE
AIREt R A SRR b

MAZEEIREZFECA - BULEALBES > BE
FeBRTR AL A& — BRI [ H st e A Ay il - AHSEREEREET
BB FEERERAED - DULERRT R EHYRT =@ E20104FA 158
ERRERFEHER - SR ERESRHE b N FEe T
BERSET =@ AT oREF AR A > BIEEAES H > AOBHEAFRARFER
e bt E R EE ARG o TTEBEERE (2011) TR
BIO9E AN R (FEHE | thfgHHFERER - £E20005 220104 - A
BEIER R Z AR LA (8 FARIASCHT = B AL pg A N E] > Rk
b ~ ZAbrT ~ b - BRERR  HTTTHEEATERERR ) ¢ AR
B% > ADHEMIIR SR RYER - #ritr - Zchmfs T
W o HAFR2A 21 B 3 R AR AT - A EE R R ZE IR

- 59 .

W 02-%|—FE.indd 59 2013/1/28 E11:36:11 (




AORF|FEE+HER

REMER - AR ERR - REFRE & - it e REE
R BB > AR E g RE R ES R 0 B O
B ETEEIREHE R > SRR = S RHERER  RRKEE
N BRI A0 - ALt saE AR AEH -

FAN > B RS Z AL & A A AR A U - Rk
2 e pEIER D=L R L RsMER - 5 B ER A R
e ~ REM A ORAEME - BERFRE TIEE AR
AT AT EAT - B A bk ERE ke (T BRI
serdbti) 2 Mk E RS A RS B TR R AT B g (EISHEE
fH5e -

AR BRI - BB BEESEE =E N ES S - &
BT RS SR o (R B SRR (K YERE > 205 AN O FHE
FEE BT LHEENE - KA HRAEFKERT » [REZEEENA
FRHBE S EET L E - it SRS medE - R RREE

(Kohler et al. 2002) ; [F]FF » & & A AR T 7K HER ZARFAFIAT
& (Robinson 1961) - K HIEFHE A ER @it &Lk - KR
FHEETR  BEAFEE (Jensen and Ahlburg 2004) ;5 534h - #irfi
SERAHEERES RS - FEADBREREEL - EEHEEART
% (White et al. 2008 ) - A N IFRHEE R T LHIEERE - K
R AN O AR it g RE#E  HARRERRZT » HE
AIREE AR R AE B K EE T RE - £F MEREEESE AR
J& » Coleman (2006) FL Ry rTLAFIFHEISEBIEM AN ERISSEIATT
HRRENOZ(LR S —TEE - REHEIRE LA B AR IR 5
RS > KRB EEE ST RIEEERFR - B A OB ARG
AlHE o

7 HMERERMABBEAANRBRATEL » 21— (2008) 0K RE2HG A
KEYATHAT A REEATELEA > £5 > KABATE I mELRRAD
it —F ALY -

W 02-%|—FHE.indd 60 2013/1/28 E411:36:12 (




21—fE

RIAKE > Z2EESA DB S o m#E - ADSREE
st (RAEBKE) MERE) - LH/KESEEITT - PR
BNt S S AR PR T IO I - R B R E A A
HAME A > BRI ERZ A RS R B T (R B BORE 5835 Z A0l
it EEEEEE TR (EeEEtE) FERZ0Es o RBE
A B /KUERESH LR BRIEI T -

= —gll:‘\
e

AR BRI HBh S TE T = A OREREA | (NSC 99-
2410-H-030-067) ZAEM » IR BT IS ARG TR T2

ANDEFEGEEMTRTE , (20115F4H28H) - fEERER R R
BRI - B PHEREEL AR ERELEER -

.61 -

W 02-%|—FH.indd 61 2013/1/28 E411:36:12 (




W 02-%1—%E.indd 62

A OBRTF| 5 eu+FHA

EEB N

TEIHA (1984) REEEAN T RES B FZ 047 « BIILPEREE

SERCERTFCATRE LA
WEGED (1980) ¥ 3 KB & MMEA 0 st - 210 -
WEGER (1992) ¥R E £ MHEA 0 & - Z]6 -
WEGED (2002) ¥ 3 KB £ BB A 0 st o 210 -
WELER (2010) ¥ 3 KB £ B3LE A 0 43 - 2t -

T EETE (1980) AN A RMBEEAL BNBHRAE -

k-

THBEEGRTEE (1992) AWK RMFEERAE BNBRASL -

Bl

TTEFEEE R (2002) AAERMTEEAL  BRBHERAE

k-

B ERE (2007) AL REMF$ERE  BABRAS -

k-

T LR EE (2011) 994 N R E EXI T a5 R IEZE AT -
http://www.dgbas.gov.tw/ct.asp?xItem=30077&ctNode=3272 (Y

HHA : 20114E12H23H) -

TR R (1980) A B Mt R 43t &4 - 2t -
TR R (1992) fh A R B R4 &% - 2t -
TR R (2002) i A R M R4 &% - 2t -
ITEFRR R RS (2010) 1 & B HE R 663 &4 - 2L -

B (1993) sigsA v B4R 2 #F 58 o BN R EE i E T EI

FeFThE LA
JEIAGRE (2003) &b ~ £ E LB &muEsZ - 20 B -

M (2005) ZEEYNCHERE R 25 TiEh [ ElgE - 1980-2000

S AT 5 34: 147209 ¢

.62 -

2013/1/28 E411:36:12 (



21—fE

FISZRR (2009) &4 HE &38R £ 382 Fan il o BT ARE2AN T
ETEISEFTIE 15

ARE (2003) Bk EHRHABHZPE - REKE L+ HEHE
BRZENFEATRE LM -

fanE (1982) 2# ey A ff LRGN - Z]0 0 B 28
Rl KM e R -

FRIEI (1985) ZE=THARAMHRERN - Risaf S 248 0 4
69-86 ©

thrnm (1984) &M A7 e A v B A5 JLAR Ak b2 BT R o BT A
REH T EITFEFTIE AR -

BB (1989) %4 HlE & 38 78 M4 R £ 38 R Hr Rk Z 9 5%, HHIE]
ALK E ZE AT A

BREEE (1989) 24 &M eaM & st A PB4 o B/ ZE K
I =

BREESS (1990) ZEMIEIEALEE BRI AR, - Av 2T
13:43-57 o

BRECEL - ke ~ BSCFe (1986) Z:EHhE A C8HE IR R BLFE R -
AT EF] 2 9:123 ¢

BREESZ (2000) 2% Hu75 Bf BUR ) MBS R AR - BT EJLRE
BA BB SR i 15

FHHE (1997) Z2EAVEHES—(CEFIHIG - REEHEE - Bk
Fim o 2 egAr ARG 0 H34-61 - 2L B -

R (1991) 2% 3008 M- T IR 2 R H ERB A BHSBE
Z M7 o BT R iE BT Ze AT e T 5m

TREESE (1996) dbig s ss i 2% AT 14 R & BB RAR L2 547 » B2
R B - R TAZRHZE AT e+ 5

B (1985) Awigfs - 2L =K -

Aedmfg (1987) A IGRENAEA I G K HoE A M S ——(E 38
FEHEL o o BEIAE@ S F] 5 11:95-111 o

W 02-%|—FE.indd 63 2013/1/28 E411:36:12 (




AORF|Eeu+FHHA

ZI—H#E (2008) A AFHATEBH EHA D BB PE - BIIH
IERER L& nE MRS E AT 3w

Pl ~ FLH (2003 ) 278 H 78 R A e S — R 52 B [ B B fe
%o AmET] > 260125

I (2004) oA mA R - 246 FHIL -

A (2002) B R BE X - 2L - FHI -

FEAERZ (1992) B FZEFNF ERBAERH T HERBERDE
2R3t o BIRLH R A T EE TR R S

BT GEMS - BEEE (2007) EEMETFARERITRBZE
BNRDT—R BB IRREE RN EE R S5t - Ao
2F] > 34:69-107 -

#Eior (1991) EE R Rt A% e A\ B AIRITR - Av &
F > 14: 83-108 ©

Amsden, A. H. 1985. “The State and Taiwan’s Economic Development.”
Pp. 78-106 in Bringing the State Back In, edited by P. B. Evans,
D. Rueschemeyer, and T. Skocpol. Cambridge, UK: Cambridge
University Press.

Barrett, R. E. and M. K. Whyte. 1982. “Dependency Theory and Taiwan:

Analysis of a Deviant Case.” American Journal of Sociology 87(5):
1064-1089.

Brettell, C. B. and J. F. Hollifield. 2007. “Migration Theory.” Pp. 1-26 in

Migration Theory: Talking Across Disciplines, edited by C. B. Brettell
and J. F. Hollifield. New York: Routledge.

Chang, M. C. 1979. “Migration Selectivity in Taiwan.” Journal of
Population Studies 3: 43-68.

Chang, M. C. 1980. “Migration and Fertility in Taiwan.” Journal of
Population Studies 4: 35-69.

. 64 -

W 02-%|—FE.indd 64 2013/1/28 E411:36:12 (




£

Chen, C. 1991. “Migration Selectivity and Its Consequences on the
Occupational Structure in the Taipei Metropolis.” Journal of
Population Studies 14: 29-58.

Chen, C. 1992. “Extended Commuting and Migration in the Taipei
Metropolitan Area.” Journal of Population Studies 15: 161-183.

Chiang, L. H. 1978. “Male and Female Out-Migration in Taiwan: An
Examination of Characteristics and Propensities to Migrate.” Journal
of Population Studies 2: 60-81.

Coale, A. J. and E. M. Hoover. 1958. Population Growth and Economic
Development in Low-Income Countries: A Case Study of India’s
Prospects. Princeton, NJ: Princeton University Press.

Coleman, D. 2006. “Immigration and Ethnic Change in Low-Fertility
Countries: A Third Demographic Transition.” Population and
Development Review 32(3): 401-446.

Findlay, A. M., H. Jones, and G. M. Davidson. 1998. “Migration Transition
or Migration Transformation in the Asian Dragon Economies?”
International Journal of Urban and Regional Research 22(4): 643-
663.

Friedlander, D. 1969. “Demographic Responses and Population Change.”
Demography 6(4): 359-381.

Janikas, M. V. and S. J. Rey. 2005. “Spatial Clustering, Inequality and
Income Convergence.” Région et Développement 21: 45-64.

Jensen, E. R. and D. A. Ahlburg. 2004. “Why Does Migration Decrease
Fertility? Evidence from the Philippines.” Population Studies 58(2):
219-231.

Jones, R. C. 2005. “Multinational Investment and the Mobility Transition in
Mexico and Ireland.” Latin American Politics and Society 47(2): 77-102.

- 65 -

W 02-%|—FH.indd 65 2013/1/28 E411:36:12 (




W 02-%1—#E.indd 66

AORFFEEAFEA

Kanbur, R. and X. Zhang. 1999. “Which Regional Inequality? The
Evolution of Rural-Urban and Inland-Coastal Inequality in China from
1983 to 1995.” Journal of Comparative Economics 27(4): 686-701.

Kim, W. B. 1995. “Regional Interdependence and Migration in Asia.” 4Asian
and Pacific Migration Journal 4(2-3): 347-365.

Kohler, H. P, F. C. Billari, and J. A. Ortega. 2002. “The Emergence of
Lowest-Low Fertility in Europe During the 1990s.” Population and
Development Review 28(4): 641-680.

Ledent, J. 1982. “Rural-Urban Migration, Urbanizaton, and Economic
Development.” Economic Development and Cultural Change 30(3):
507-538.

Lin, J. P. 2000. “Labour Migration in Taiwan, 1600-2000.” Paper presented
at the Conference of Problems of Population, Family, and Migration in
the New Millennium. National Taiwan University, Taipei, April 21-22.

Lin, J. P. 2006. “The Dynamics of Labor Migration in Taiwan: Evidence
from the 1990 and 2000 Taiwan Population Censuses.” Geography
Research Forum 26: 61-92.

McGee, T. G. 1978. “Rural-Urban Mobility in South and Southeast Asia:
Different Formulations, Different Answers.” Pp. 199-224 in Human
Migration: Patterns and Policies, edited by W. H. McNeill and R. S.
Adams. Bloomington, IN: Indiana University Press.

Polese, M. 1981. “Regional Disparity, Migration and Economic Adjustment:
A Reappraisal.” Canadian Public Policy 7(4): 519-525.

Pryor, R. J. 1979. “Migration and the Process of Modernization.” Pp. 23-38
in People on the Move: Studies on Internal Migration, edited by L. A.
Kosinski and R. M. Prothero. London: Methuen.

Ravenstein, E. G. 1885. “The Laws of Migration.” Journal of the Statistical
Society of London 48(2): 167-235.

2013/1/28 E411:36:12 (



W 02-%1—#E.indd 67

£

Robinson, W. C. 1961. “Urban-Rural Differences in Indian Fertility.”
Population Studies 14(3): 218-234.

Sun, C. S. 1982. “The Structuring of Intra-Urban Residential Movement.”
Journal of Population Studies 6: 1-34.

Teitelbaum, M. S. 2007. “Demographic Analyses of International
Migration.” Pp. 51-62 in Migration Theory: Talking Across
Disciplines, edited by C. B. Brettell and J. F. Hollifield. New York:
Routledge.

Tsai, H. C. 1979. “Urban and Rural Population Redistribution and Changes
in Urbanization Process in Taiwan: Characteristics, Problems and
Policy Implications.” Journal of Population Studies 3: 1-42.

Tsai, H. C. 1985. “Relationship of Population Growth and Socio-Economic
Development Between Satellite Areas and the Inner City — Taipei
Metropolitan Case.” Journal of Population Studies 8: 129-151.

Van den Berg, L., R. Drewett, L. H. Klaasen, A. Rossi, and C. H. T.
Vijverberg. 1982. Urban Europe: A Study of Growth and Decline.
Oxford, UK: Pergamon Press.

Weiner, M. and M. S. Teitelbaum. 2001. Political Demography,
Demographic Engineering. New York: Berghahn Books.

White, M. J., S. Muhidin, C. Andrzejewski, E. Tagoe, R. Knight, and H.
Reed. 2008. “Urbanization and Fertility: An Event-History Analysis of
Coastal Ghana.” Demography 45(4): 803-816.

Zelinsky, W. 1971. “The Hypothesis of the Mobility Transition.”
Geographical Review 61(2): 219-249.

Zelinsky, W. 1979. “The Demographic Transition: Changing Patterns
of Migration.” Pp. 165-188 in Population Science in the Service of
Mankind, edited by P. Morrison. Vichy, France: Institute of Life and

the International Union for the Scientific Study of Population.

- 67 -

2013/1/28 E411:36:12 (



W 02-%1—%E.indd 68

AORF|FEE+HER

Fifsk - BAERET R

— ~ SEPCEEAH R & R

BERE I 2R URs SR IATREE - 5 B3R IS IR & S i A8
ZBRGR > et R IENLEE 2 PearsontHBR (AR L - FRTE STV
THANMFSRIFR - SO SR URISR VIR Rl = 22 > A R B &
HEPEATAL T E— B AN

iffFel  FEEFEIEE Bt & E #IE

T EEIE

HAKE KR ~ SFEFNETFHER ~ BEF - BE A HREEH -
gE NHEGAAR - BEREEEPLU EHEAE (TA) - 5T AER

1980  H¢ERE - WAt EEESREELIL - FErEA L SRADZIT -
Vg R - PEEFEREREERA - PR 2 FEE 1
H -~ Bl S S R BER S B~ (RS SRS 2 B

FAOKE R - g NG IR - BIEE - 8 )R TR
ST AT WA A T S A R T
SHEALIERA LI - JREE AT - VA AR - TR 2
AR « R SR I

1992

HAOKM KR ~ P ANETHER - B8 AHRELE - B8 AH
%AE% ﬂﬁ&ﬁfwﬁ%iﬁkﬁ(?k) (SN L L
2002 & - BB RR  F AT I G R L ~ #EE AL SRA
Mz~ %ﬁ%kmﬁ PG E 2 EEHE TR ~ SEOF 2K
FESCH - A FRERSCH T PR R TE

BAOKM KR ~ P A AHERE - TTNERESE AHFE - 8 A
BAR - B8/ CERSCESERRE - B R - B - BT AE
TRELE - T AEEMEE - FEBRESS - WiEr R SR
EREZ - #HEEALSALIZE ~ FJEREALL - SEFF 2
FRCH IR ~ PR RERE S - EEH S RERSH S
e~ PR R SRS

2010

EORHACE ¢ ﬂé%ﬁ%ﬁ%l © TP REERE A a8 R R R
& eE-
B BEGERETKETVIEERN % - ANOVARERTREEES (JIH3) -
13 HEBESPSS KR #7 11 {FH0 -

2013/1/28 E411:36:12 (



21—fE

PrT REEMOA ~ SCHFGEEEIRZ S - B at EAY IR A
HEEPItLE BB HE - SO0 > ASWTFe T RiR e gt - A E
BESC IR & A2 7558 > BIAM19804F - FEPE I A R s IR EN
o AREFARERERLER - AMARRMZHEENEBEN
BE  ABSHESE G > 19804 R 19924 138 (5 3R i 57 20 1 04E K L1
o FENRF RIS E LR LR E T E R > & RiEER gD
7= RIERET L LARR ST WNIIECIER i L D Slape e iE . S
¥ ZENAERENHREEIGERES > SN T EZREE
&2 SCAAEIARI S B - E RS F IR e A -

=~ KHPPBORRIAE R

MRV A E - {3 FHSPSSHaTEkiE - BT LIKAL P #isE
BRI S AT R T 0 S - B ERER TR - ZIRIR
fRlE - PEpE L2010 R BERA - fEE U IER - fSEB(( > EfEL
ANHHEFH R EEIER RS U E (AR -

B HleE S ENPIBER IR - e G ERHEAE
R A fHANZERER/D o [ FRIFFEBEEEN  EHITREE
WIS TEEERE - TESWRIBRE/RYET - bR T HAOKE R (0.097) ~
T AEmREEE (0.052) REHEER I > HERia I HEES]
RS PRI E TR R B A R2 -

=~ FHERTREE
HfA T ATIERM T H A - BB ERRE ) RiifiE - &

ST AR AN 8 25 SRR EE T E R T 0 R
A ATRESRAGE B AR o R ERT RIS > SHREALLERE
HERZAFNF LSRRI AR (RIfR4) -

MEAER  A—FET > (ZMHADHEE-2BRALH
&) x (MR zBERADBE-MER R AOBE) - ZEE

W 02-%|—FHE.indd 69 2013/1/28 F411:36:13 (




]
H
i
gl
&
"
g

A

e LOBR Y FEYSSAS - MR

6T°€78°€99 LS'LLS'S9L  00°EEO'TIOT  00°CE8'ECET'T LI THI968 00°0T€9YTT B 7 [0 B 7k
10°L1 1691 0L91 0F'LI €L°81 00T T HERE LT HEZEY
€7°LST°699 ILLY6'€9L  00'9LS'6EI'T  00°61S'6¥TT  00°66L°TO6 00'902°CTCT A ST B E A
LSP6LSES LSE66€96  00°S86FIET  00°€E9°68Y T €CLYP6TIT  00°TSH 0T T Y B S S Bk
LOSL 19'%L 0T'L6 066 §$°T6 01°66 Y SEHHE
€129 €T°€9 0SS 0918 €€H6 00001 2OV Y 242048
v9°61 68°L 08°€ 01 ¢y SSTIL 00001 O B g S Y LRI B L L[
YO'v1S 67 £5°€9T%9 ¥1°807°86 61¥STSTl $9'991°08 PST991°T1 A s &g
100568 ££99'68 1966°101 199t°GLI 918€°0T1 91Z1°681 YRR Y LS
0€1€°€8Y 1€6070S TIBEIES 0956°€79 vPTovss €TLYELS EWWMERY LE
8EST'LY 0T€9°LS €96S°LL 8189¥L 076989 Y191°9L SRR
LOLO'TS 0T€T19 8861°08 1810718 €819°¢L 055808 SR RTHE
SLSS'T YEST'I YTl 68SL°0 SLISTO L60E"0 B EE B B
SSPESI LELEOT v18¢'8 €8L1°SI 8€18°81 68610 HhaYEE
L9L8 €Y 816511 188T°S T519°59 €6S1°L9 1205°€8 Y EEYERM Y
01'961°C €LLITT 00°0S¥°C L1°$88°C 16'L19°C TS'9L8°C BERMY HEA
8906 7108 1€°6L ¥8'86 ST'86 79°66 BRI 3=
9 S v ¢ z I
B LA LY LR 4r010T  T2EH

70 -

2013/1/28 F411:36:13 (

02-%1—#E.indd 70

|




21—fE

HEHOTE AR « LRI EISSAS « BB HE

100° 18€°001 Ll 6d180°1 S 1195801 S 7 [0 B Ak
200° €179 Ll €9L°1 S €56°01 T2 HERHFES HEZED
100’ ¥89'89 L1 6d8Y6' S [1d8€€°1 T S A E o ey
100’ 97¢'98 Ll 6d¥LET S 119050°C YR EFA T A B ek
00’ €EP'S L1 LOT'18 S 956°0t Y SEFHE
020’ 1L9°¢ L1 L68°06T S Y6L L90°T HZOY RS Y E42004%
100 0099 L1 879°909 S 866°€00 O By Y [ EE L L[
100° S19°¢r Ll €Y9V8LLLOTY S 6dL8'1 HE s 8 g
100° vIT6 Ll 678°6Y¢ S €EEETT'E EYOEREEY L
TS0 0LLT L1 €v9°97€T S T EWWMERY LE
100° L6L'TT L1 8¥6°0F S SY0'€8y ST
100° L6801 L1 806'vt S €YE68Y e =)
100° $79°9 L1 vET0 S $88°0 B EE AR EE
430} L6T°E L1 LLTOE S $6L'96 BEREYES
600’ YOv't L1 T6S'ELT S SESHIL Y B PERM Y
600’ 60v't Ll TILLLYLS S SLY'LOV'EST BHEBRHYHEA
L60’ €Y Ll 09L°CC1 S L6ESLT BRI 3=
T ey EHHE 111587 NEIN BHE INASSZNEVN
i HZ

2 HIVAONV I HZEH010T  €2EL

71

2013/1/28 F411:36:13 (

02-%1—H.indd 71

|




W 02-%1—#E.indd 72

M4 FEAERRTHEE

1980 1992 2002 2010
HrET 1.15 0.72 0.67 0.75
wrdki 1.25 1.09 1.34 1.44
B A% 1.03 1.14 1.20 1.24
W RS 1.14 0.72 0.75 0.89
wrrr - 0.72 0.53 0.53
BB 1.03 0.94 0.90 0.78
Erg 1.01 1.16 1.12 1.12
2 0.93 0.84 1.00 0.92
(4 0.70 1.07 1.16 1.14
[FEEedit 1.63 0.94 0.92 0.79
EFREG 1.00 0.82 0.94 0.95
= 0.85 1.09 0.92 0.85
ShEer - 0.94 0.61 0.63
EEER 1.11 1.06 1.04 1.00
=T 0.82 0.81 0.76 0.66
R 1.16 1.08 1.09 1.02
Jr SRR 1.13 1.21 0.83 0.93
H R 0.97 0.83 0.76 0.72
EHAT 1.17 1.01 0.66 0.57
TEsERz 0.93 0.71 0.67 0.72
B 1A% 0.67 0.57 0.32 0.40
2|l 0.92 1.09 1.16 1.16
=i 0.92 1.04 1.02 1.04

FRIRE © (R KER T BPRE e A, A T R AR ) R

BB —EEF LR/ NETE (R ER4) - BEIRER - R
FEEMIE A DE BR > 2010420 A D #8 8052,629,269
A BEEEAIE22,866,867 A ; HESZ TEPEEFE  BE
o AT A R6,729 X 2 A H68,136 A > i)

S4TSR ¢ (2,629,269 + 22,866,867) x (6,729 + 68,136) = 1.16 -

.7 -

2013/1/28 F411:36:13 (



21—pE

SR NOTEMEE e A RER BB A% - BAANCOE
FIREA I8 PRI B A ORI B SIERS ~ R4 ~ 5136
HRREE AR - DIROHB A1 (Zbm) AEE2E (PERG - =
o~ BT~ 24 Frk - ZEEH) RO FIEEANEGT R
ONIOAN~3A~TLA~29A ~ 8N » Z LTt N EUR6,563 A - 1§
KA SE2EAIATE NBOIFEG R 1@ A B (2B A S 1T
SrH10.51 5 BEE BT FRARGTIEE - A AB HIFE R x 1.24 0
9 x 1.04 A ~3x0.75 A ~ 11 x 0.92 A ~29 x 1.44 \_~ 8 x 0.66 \_> JjI4
% FIER 16,563 x 1.16 » HEE2MEE A @K 77 L R oy T
5321044

- 73 -

W 02-%|—FHE.indd 73 2013/1/28 F411:36:13 (




Journal of Population Studies No.45

Re-Analysis of the Population Migration
of Taiwan: The Application of the
“Mobility Transition” Model

Yi-Long Liu’
Abstract

The population in Taiwan has already undergone a demographic
transition, entering a period with a low birth rate and low death rate,
while population migration patterns have also been changing at the same
time. Zelinsky (1971) integrated and defined the relationship of economic
development, modernization, vital transition, and migration, and arrived at
a model of migration known as “mobility transition.” Hsung (1987), Bain
(1991), and Chen (1991) indicate that the higher the economic development
level, the higher the in-migration rate, and they believe that the socio-
economic development and the migration pattern of the population of
Taiwan corresponds to that proposed in the Zelinsky model, stating that
the 80s was the third stage “late transitional society;” however, they also
find that the development of “demographic transition” and “mobility
transition” are not closely parallel in Taiwan. Will the development of
population migration in Taiwan keep on following Zelinsky’s idea? Since
the viewpoints of Zelinsky (1971) were just the conclusion based on his
observation, we used Jones’ idea (2005) instead to discuss whether the
population in Taiwan corresponds to the “mobility transition” model of

development or not. First of all, the study method of Bain (1991) was
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adjusted, and cluster analysis was used to divide all cities and counties into
six regions. The population migration situations of 1980, 1992, 2002, and
2007 were calculated and examined for agreement with Jones’ idea (2005).
The results showed that while both the natural increase rate and the territory
migration rate keep on decreasing, Taiwan developed into the fourth stage
of transition at the beginning of the 90s. At the same time, “demographic
transition” and “mobility transition” also corresponded to the development.
However, the actual migration progress does not follow the development
proposed by Zelinsky (1971) and Jones (2005), mainly because the major
migration direction of Taiwan’s population is still toward the northern
part, as the cities and counties with rather advanced social and economic
development are also concentrated in Northern Taiwan; thus, the population
is continuously motivated to migrate to Northern Taiwan. The increase of
population also promotes social and economic development. Through the
mutual influence of society, economy, and migration, Taoyuan County,
Keelung City, and New Taipei City also continue to develop in addition
to Taipei City; thus, the population of Taiwan is unlikely to be evenly
distributed in the future.

Keywords: mobility transition, cluster analysis, regional development,

demographic distribution
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