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GREEHEARRE > FRPERESEES (B R B &7
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b HE R B - AR RRAREFRM » AL &0 B ed - o Frin
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Y B PR oK T B 58 S (IRREE 11+ B2 U IR R I P9 4 7 B AR A K
e o BEARHEHET - 0 R SZBIRERE R T I g 2 - O SR s SR A 3 T I gk
AR I 2% B it A 1 R 5 25 JC AL BCR DA K] v e 1A B e I WS T 855 Y I Bl
WOR e PR R F il T B » 1 BN JE I 75 22 1 7 0 g PO A oK 7 B B
R DI SRR E ORI HHE (Arancibia & Guiguet, 2020; Boonsaeng, Fletcher,
& Carpio, 2008; Ramirez & Wolf, 2008; Satyanarayana, Wilson, & Johnson, 1999;
Tey & Brindal, 2014; Widarjono, 2018 ) -

R IR oR T 98 BRI A A2 2 = FE RV O - JE AR A Y L2 A5
KRR ART 5 7 it 22 2 T O 4 1 360 68 P 7 SR T B - 25 TE AV 7 i D Y

FoRBGRIEAY - DU 75 SRR 2 75 17 A A 1 R s B8 Ty R 26388 5 SCIR T &
e o FFZEEMICAN - HALEE AT K » BCRAEE AT K ~ s
AT U o 175 5K B B SR 1 <248 £ 7 SR 20 L 25 2 B e AN AT Y
KA 7E L FET S5 TR 4R+ R B R SE A SR Y S R M SEETT A AT (Asche,
Bjgrndal, & Salvanes, 1998; Castro, Sarmiento, Alviola IV, & Digal, 2017; Dey
etal., 2008; Yang & Koo, 1994) o Xifj » T2 & 18 354 J P RE E v Y HE LT 755K
ET R R 2 E R 7 K ite SRR AU 3 3 1 B =8 T B A [ PAY ot 19 S B BT
KHBE R 225 DUk B8 5 B PSR R ot 1 s o o T ey D 2 2 4 R
AR B ~ REP R BT 1S Ay OO A ALY R BB RIS T ]
REEH I E AR AP LY B EFER R - 5 2 AN EE
v ) 5 R P AR NI B MR I R ORBRTE. (& ity » 2002) » FE R KGR Y
RS 5T POREEE 0 75 K18 R B B 9 EL e 5 A [R) A 1Y 2 I FH AR T A
PR H IR R & RZ B R A RE 7 SE B S 75 KA » BR T AIDS AL - G2
INE TR AR P EE ki % (Rotterdam Demand System, RDS ) » CBS &3k
&< (Central Bureau Statistics, CBS) » NBR ZEk & ( National Bureau of
Research demand model, NBR) » #iZEE ka2 il K, LA-AIDS f& %I ( Linear
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Approximate Almost Ideal Demand System, LA-AIDS) » 554 » th 250 = EH
BHEMEREMNIT REFEEEEMEEREE S - HRTAEE K a2
BREIHEE (LR ~ 22h5E - 2000 5 Zt - 2002 5 &t - 2003 ;
R~ EERE » 2003 ; 2 ~ #EZEMS - 2008 5 Yang & Koo, 1994; Surathkal,
Dey, Engle, Chidmi, & Singh, 2017 ) - #XKifi » FHELEI 4 SCEA40 Quagrainie
(2003 ) 5 HIB PR ARy B BAEAS S WO/ - TR N I i i =5 2 7
B (A% M R 1 o2 SE A S Y A AR T 9 3R - LUK Chidmi, Hanson,
and Nguyen (2012) #5HERZ ST ¥ 8 FY 28 s RE B! ~ 728 St =0 28 it R ~F
P TR SR AT o bR B R A HY AR O 75 SR e R AT T £R 5 I v] FF
fEE R -

JFEE FH 75 5K B S5 A8 R i R 11 gl 25 SRR o i SR A 7E B B R A 2
BiTE R A RAE TR RIS R Y5 & - B2 ¢ @ L SURIE I S ElTH & 4
AN HE A AR R 2 S Y (A S 22 SRR - L TR AR BUK SR B AE
T o S50 - RBFEABEERAUKRAE LT - B 7 & RS - L KRNI
MO  EE G IER RS - BFrE R Sa e tha RIS (Baldwin
& Jones, 2013; Nzaku, Houston, & Fonsah, 2010) - #R1f » JNE WIS HEE—H
ERTEEKRANF O - BB AL ZRRE - A o8 A4 s A g B Py 2F
BCFHYE G ME LR R BRI TEINEEN AR (Xu, 2016) - B
WFetisE B SRR A 5 HE 12 B4 E& - BRAEE RSN g Ha T EME
G T A2 M S v RV DABE 15 VAR 78 T RE S0 S 4R L JE » EL RS R0 DA B [ i
Z1 (Seemingly Unrelated Regression, SUR ) &#RE 2 BjRE AIDS f& AU &7 %5 HA 5 5= HA
AUMEAS RIS B - HARSERE R v e B BRI E B EZ B E - MENE S
PR 2 #5#i ( Tshikala & Fonsah, 2012 ) - Nzaku, Houston, and Fonsah (2012 )
B SERRIAE BNV T e K SR A T I 7 SR S8 66 F — P& 2200 Y AIDS BARIETT 73 7
W EEKILEE BE 5% (North American Free Trade Agreement » DUF
f&5fE NAFTA) KHEMBEBRE € (Central America Free Trade Agreement,
CAFTA) 1 B 5 2 B # e /K SR E TR U - ART G R EUR - NAFTA ¥



TR IZN  RFRE - REMm SEBEREOTRERZMEET 13

B it K R HE LG MR B A 2 - BR 7 RHIERIE & - B R SUREASH 1
£ VA G S 1T S5 A o A i SR AL A HE L1358 5% 7 - Sparks (1991
1994 ) FEEEZES (United States Department of Agriculture ) 1Y E A& 5%
e T R O A T S A G T 5 7 o0 T SR B A 1 e L T H3Bi 547
& A Andayani and Tilley 75 1997 4 f B 38 SCBR A LR 7 31 EITJE HE 1 25 B
IKREGTAEST AT - WS AT BB IH 8 7 ¥ 32 Bl/K R S L 3R Bt
S [ ) %) MR T 2GRS+ Bl L At 7k SR 360 3 A0 T b Bl Gt 56 I8 20 3 38 5 B s
HE e R - EREEISER - SR B A 72 S LB R R AR EEE (Andayani
& Tilley, 1997) - B (P47C 1990 42 £ 2000 -5 ) $RMER T KIGRATHF
FURF EPRET R BAA AL H R B VS FEIA0 « NER ~ B~ B s
5 Y T SR B 1 DUkl H T S B 28 2 5 A SR T SR BB IR AE 5 ) T B 3
5% R fE 5 {824 (Richards, Van Ispelen, & Kagan, 1997; Sparks, Seale
Jr, & Buxton, 1990 ) « #&EH b3t SCRK AT DU H 5 25 3 B SR 178 SK B fF 9248
R R BB R AYERET - e ARG R A Y HE R SRR AR A MR B
S0 EBERAEH Y (Andayani & Tilley, 1997; Richards, Van Ispelen, &
Kagan, 1997; Sparks, 1991, 1994; Sparks, Seale Jr, & Buxton, 1990 ) o A SC7RA&
P B I 46 7 1 B 28 B S B SR e T S S LAt B SR AR - R M — — el %
PP FEA H OSERE R - AR RS 5 S R RE RS H
— M HIHE AU AT RE I R AN R SR L A [R] RS R R A2 3
177 At A B 9 I BR TR SR AE S BLE T 5 R B 2 TRtk g 2 - DIKH
A B QAR B PR TR (B — D R AT -

ARSCER TR SR AE 1 H B} H 2R 3 R BRI A B ~ JBFEk
FREERGRREE B SR - EOF KGR BIFEFRIREZ LS
BIREMEELUEET - e ARSI TH & 4 T R AR N B e B e
PR E WY& (Muhammad, 2013; Singh, Dey, & Surathkal, 2014 ) 3743
BRI SCRNE PR AT B2 78 i 7 SR Ik I B 9 2 6 M PR B ) %2 IS /48 ( Choke
price) 1EHESTEER (Hsu, Chen, & Chang, 2023; Heng & House, 2018; Muhammad,
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2013) « A3 2% Muhammad (2013) 5 % SEM % » A EHR AR
ZENGAE AR B TR E E R A TR EAMEZR (ROW) , & -
177 EH — e A% B8k 5 A R A B Ml i 2 R (A - i R 2 0 e ol
TEEAE H 0 E A R B E RE - ARG P EE BN RS - -
L AH BRI 52 5 DUTR Sk B8 SR AR A Ry BEREE - BRET & B HE L 2 = BUE = HE R
LB 0 T B AURS SR R o ATE A S LR [EE SRR 2 B E AR
A B~ RS R A EAEE o fEB AR IS SRR 0 MR g
B T 11 R 1 ot T — B SR S 1 R SR 5 A A e A R R
FIREZ TSR« FRItL » ARG LA AIDS BEBUR BLfE - 4387 HS 5%y 08081000002
ZMEEBER (fresh apples) » %3] ~ &F] ~ HA ~ #t7EREEL " ROW ot 5
F (LB ) o A ET 20 S AR A TR AL - [R]RE AR 38 25 SRR S
PAREZE A R P R 9 35 & N SCARI GFC e COVID-19 S 15 B B 5 ik
R kA% B B BB B A A M RS R S e 2 IR 2 A |
WTO + ANZTEC 4 3.2 25 B i foh e S 5 32 B 2% [ B SR (A& 80 T ) it -
DUHR A oA o =2 8 HE 1 T 355 T S i R R B B R ~ B e a2
1Y) it B 3k 15 ' i o 2 SR RE S 255 -

1~ WF5E75 %

3.1 ENRIBHEBRTES

A SRR 2 L EH D ZfiE TR - B& 1 1995 £ 1
£ 20224 8 - k344 AR THREOSE R EREHER o WERHREER
EFHHEE T ARG AR 0 2 A DTBER T DB RS A BRI AR - BT
R BB E R AR 2 o ASUIRE v RE s B R DAY PYIH E R A
K i 403 73 B LA Rp 0T - ] RE 52 8 2 A SR IR DY S B S S 0l s =2
8 BT SRS BRI 258 B 20 oK iR R (R R s B ey T =2 A WTO , H
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1~ 38K 2 BR < Rl A R Bl S U 65 DR 05 S 1T s S8 2 4 S A 8 T L s H B
By T GFC, Hff ~ S F EE R E OB . —WPERE%%E] ANZTEC Hift
FEEE R IG = E ZRFEEN TANZTEC A5, HiF - DU K& 84FGEE T A7
R ERE S5 MR s BN B 5 S AU RERY T COVID-19 #5515 | o W 9eiF Ak F
%y 71995 4F 1 A% 2001 4F 12 A28 A & WTO Fij,~ T2002 4F 1 A= A&
WTO % 2008 4E 8 F #&4: GFC jij ,~ " 2008 4F 9 H GFC Z4: % 2013 4F 11 H
ANZTEC 445 .~ T2013 4 12 H ANZTEC 4%k % 2019 4 12 HE%
COVID-19 & 1ERT 1 K& 2020 4F 1 A% COVID-19 5 {E% % 2022 4 8 HIf
FERE AL 5o B R 0 3 BRI A S & S A A A AR Y B G R
SR Tl TIPS A SR 1 0 S A P A8+ KPS JEE ] Deaton and Muellbauer
(1980) f2Hiy AIDS FEAY » YA [A]HE AR i & 3 H  BRAG E H R 8 728
ZAEOT K - WHRHEE O FH KA E R -

*2 BYER

% B E # & B % & B B H
P 5 ey e R R

HECZERER (p;) BIE I GG - A HEOSHE - ELIER -
WF5EETE -

. R 5 ey I R IR . .

SR P B s - B HLEHEOEEEOSE -5

( consumption ) figﬁ%ﬁﬁ A FEA I8 -
FLRTH -

MRS A 5 i
BRI R S - T
B A S A TR
PEH - FEIARE R -
AT A TR +
SECHR AR -

5 AREALTH P

(population ) PERERET A R A B -

HELBAARIH BRSO (%) ENIPhE

R HHE (wy)  AIFEHE
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3.2 —fEZE D AIDS 1RE!

AKX 2% Deaton and Muellbauer (1980 ) #% by A A G HE 25 H ST (DU BR
T RAER » AAR—i AIDS BAEIATT X (1) -

Wi:ai+zr}j7/ijln p;+ 4 (%)"‘Ui (1)

it owy B IACEI 25 - R FA S ARPSBER T ROW HABBIR (FIfE
B~ BORIEE MR R K S ZAR R IR
FUBBE ) ) RS > @ g A OREEEEZRAIZ - by R
F5 | B CIRETRS + n SYRIE R EE - BF - BA - PR
"ROW HCMIEIR (JLBIZAR) ) #1 7 IS - X R EM 2 Fra L
%%zmiﬁ’P%%E%ﬁ'(ﬁ%gﬁmiﬁ'm%$%ﬁ’ﬁ¢%ﬁ

MY ERE TR (2) £
InP =g "'Zinjsai Inp,+05> 1, Tj BiInp (2)

KRR E S il 3T B AT IREE - [RGB ] SR SR {E A% #5880 (Stone’s Price
Index ) 2k# f& AIDS (Deaton & Muellbauer, 1980) » H A H
InP* =3 Lol p
BRI AR InP o {5 H ki M £ 312 AIDS (Linear Approximation AIDS,
LA-AIDS) » ZII F=(3) :

Wi:ai"'zr}jﬂijln pj+rin (i*j"'ui (3)
p

MAEEE 3w - Rl AIDS BEBURT & R K P G  ZH i e — MR B 14 - 7350 Ry
Ttk YT e =1, YA =0, T =0 TERE Y04 =0
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for each i Jz "EEM: J 2 By =By, 1= o Hr TI#EME ) FORATAEDER
M2 B B IRy 1 REAS ML TR RO By 0 5 PR R M R 2k E & B
T R A E R R B & By 0 0 SRR (E RS BLFT 15[ LE B B Bh s - SR
5 B A A UUR B R A TR IR B2 B TR K & - B IR R
BEMEESEAE KM -

2 BER AN BT hF R B B @S - IEERRY
ZATHIER ~ TG BN B K S TG AR g 2 TR FL (B A% B S H o
G AE A BTG OB R MR - R TR R PP E R SRR - H R BEAh
AT Ry HERE - A2 Burton and Young (1996 ) f2 iRy —F& 73 EhRE AIDS
R - 5 - B H BB R —RE 2250 - A R B o3 B SR T 5 R LAY
R R RIS E - — P& 725> BlifE AIDS A4 (4) -

AW, = + Z {‘jf,BﬁA InP,,+ 7. Aln (%J +U; ¢

t

+4}H§Hf%hﬂkﬁﬂM(%%n (4)
t-1

AR SCER T DL A B (1 5 ( Seemingly Unrelated Regression, SUR) #1722
Bttt BB 7RF G/ KB - — P 220 AIDS AU JRZ8 i e I 1 ~ 75 Xk e
BRHIE = MRG0T - [ - B PRESZHE  BR IRy 10 R 1 REGE L5 SRBUE
e 7y S P - T M BR 7R SR AR PR By — R A3 3K - [RIE - ARSI BR " ROW HoAth
B2 (TLBIIRE ) o 2 Aliat = i e 28 n] DURS I PR R 2k AT - filiat
KA F AW, =W —W, 5> AX;=Ih X;—InX, ;> AP, =P, —INP;,, T
o ~ BBy BRI IR ER S of ~ By oy RSN BRI K
FERRBE o o FoBRA TR » W BB LR A M LG 464 (identically
independently distributed, i.i.d.) Z[Ef&sE g o L H] B EE NS H S ERERK
B S VMU T BT 3 B AR B -
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3.3 BHRERENE - RXERBIERIEEE

FE e R R 3L 22 v A R R SR~ A~ AR S PSR EL T ROW
HAtEI R (JLBIINEE ) ) 3 1R R R 32 4 (8 S 32wl E B BB 78 0 20 il 4
2 (5) F1= (6) - Horh - & By i g N 58 0 Rl ( Kronecker delta function) » B[I'&
i=] W > oy=1- T i#] K+ 05=0 o A BTN B S H o P A E =00 40
=0 (7) K= (8) :

3.3.1 XZHEBFHEBIKEM (Uncompensated elasticities )

ei:_é‘ij dinw 5ij+ﬂu ViWj 5)
dIn P, W,

3.3.2 ZFHEBRFHKEREM (Compensated elasticities )

e =—0 + b7 ‘+wj[1+ﬁ]:ei+wj(l+ﬁJ (6)

W, W, W,

i, -2i, (H )

3.3.4 T

m=1+ 2 (®)
W.

3.4 ZE &% (Choke price)

HNREME S A FEIES &R - Z2EEH 0 B E DR ER D7
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B {FLFAIE » SO (O A T M S R S 7 3 1Py s 1, -
R » ZEHSE 1B 00 S BER ST R L BRRBEE
T 5 LA ORI B B SR R P 9 A S BT O+ O TS
B T 157 5 RIS B AR, - [RIE » 502 Baldwin et al. (2010) %
RE BRI SHNBERA - BB E RS R - P
AR R R IR S B - EEEWR L AR
Muhammad (2013) & 1% LR IR 120K 2 50 5 (IO JERT - B2 > Bk
IR IR o A AE B S IR TR R L A B o A
%ﬁ(%ﬂ’ﬁﬁm%%ﬁﬁ(%=Mﬁﬁﬁ)%EWﬁ®Zﬁﬁﬂ’ﬁ

HEOBERE (o =0) ZERERBERER A (10) HHHEL =
EVER Cp) o WA AL A R SR B A RO Ik -

Qi:Qi ¢, Pi :' P 9)
0 pi

m=[ﬂifjm (10)
&;i

3.5 fEis T I LG E — Chow 7€ (Chow test)

i e T AR W] BERY I Ry SME B BT B AN ¢ BORRY AR BN BUZ R B RV AR
& BN R EE MY ER RIEE RN EEE h e — - HIFH Py 2
BBy 7 AT RE Ry — R PR B B B W TRy B ) o AT R — K
B P S A M A T RE R B SR LB M A BT B Y 2 52 - [KIBE - FRFTER
1995 4 1 H & 2022 4 8 A » BAlep B ENE B HEERN (21
AEr WTO ~ #4: GFC ~ NZTEC 4% )k COVID-19 ¥& (% ) R E 43k 5 1
B - EJe#CH Chow g€ (Chow test » LU NfEi## Chow test) faiE 25 & [H 2
T LA A PR AR - P BT S 25 1180 U [ A B 22 0 10 25 B 1 B SR A B o
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Chow  test B E AL FT e M — 8 — A (LAY I S EIEF AL (Autoregressive
Models, AR) Z11=K (11) - HrhFEE A (12) Bfef: -« BIUR 54 1 ddags fry s i
A

Yo =a+pY 1+ (D) + @M @) xy ] +e (11)
{Vt(r) =0,if t<r

V,(r)=1if t>7 (12)

REH (12) ZUnT HERNE R BN RS T HRR - METSH yo N & F AL AU B REREY
AR FFFIANE (13) - AR T A A s L2 8 ) fE Ry Chow test Fy i SR
Az (14) -

:{a+pyt_1+et, if t<z )
@t (o+@)y e, ifterT
Hy:ipo=¢ =0 (14)

TEHA IR I BRI AT 2, (15) T » bt » Sur B Se 43 B Es (2 B
B2 KRR Z IR EE TR Spw=2E8) 5 S =3 (6%) -
17 Chow test iy F #E2H i 415% (16) -

Ye=a+), i}:1101' Yea e (15)
Sg — Sur
Fo_ P+l (16)
Sur
T-2p-2
E S |37 AN
~ HRE R B MY

4.1 Fm AT
A PR 1995 4F 1 & 2022 4 8 3% 332 A # A #kE - Fhe
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M #HE BB R AR SRR LB - W RERERERNH
i — B AR B SZH B © BEOh - EER RN LT — 1 S0 R B b
LHERFE - RBEASC S A A DB MR KA S — T &R
$t 9 % o Kt - ERBE MR EE R B BTG E O SHEREHE S
% REEEEHE 10 EZHSE GFE 76 - 0AH 46 - (U
H 82 " ROW HAhBIS (JLBIIHME ) 9 5 - Hh iz B - BRAV B R At vy o
LHEOBREEH G EEZEPN+—HERE =AM - HERIEFRHAZ
it A ZH B E N LB H kAT RBIEPRAHRkEH TROW
HoMtBI5E (TLBIAE ) 5 KR 2 BN ERHK T 5 S E D - 38 2K Sk
f8 B TE P B B R B IR - — PR E 3 £ 5 i H R IR
B A EITEE B REAARD - A1 > IR R SR 8 S —
FAEECTRRY 80% DL - (Kt - REASHBEMZEMEA R - DU R
AP LR R R SR IRF IR S i PR AR Dl i 1 % B 2R S (Muhammad, 2013 ) - &2 18
TR ] B At PG BT L B3R B 2 ZAE AN R 8 25 SO B - K9 25%~40%
WERFES M E ZZEARI - ALK 2% Muhammad (2013) fEH]
= EERHBEEE OZEET R - R E R A ML fEERR -

FHF 3 A AIFE 1995 4 1 H & 2022 4 8 H M » #al Pkt s RS SEE
W H PR g 8 = - 1 514 B3EIT - FLKUEAY 353 B SSIuIIEA ~ F2K
& 322 E{FEITHYHA 5 e HE B A BUR RN H PR 5,711 RHHAYSE
PRI H R Fe) 3,527 AWRANYEF] - F2RAE 1,823 AWARIAPERT - HHIL
FHEAT H A I SR A B m] R ARy - bt SR w8 e T B RGL : f
atfs R BBRRE - BERREUS > AR EERS (BAT 520 %
Jt) > "ROW HAbER (JLBIMAE ), EORERMBEEX L (BAT 214 2
JC) » MBI ~ A S 74 B A8 LR SR R I < RS R (iR &
T 143~ 140 Je 1.54 SETC ) o S FRR MR A A SR RS B E R S LR H
FHEBRZHRESTRE  DANGHREFEE RS » ZORHAHER
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SRR T » T A SRR R BT + A LI R 2 1
6 (AR Y H 2 U H IR B S - DD H U IR S - e
G R BR85S A1 PR SO B B LTS 2 o+ %
S T L LB 65 S 1 9 G+ 2 B8 T L B (B 5 46 71
A BT R+— A - PG A T ROW HAER (U
B ) B — A — 2 -

HEERF 3 19 H AT Y ERGR I E HE BT - 1995 48 1 % 2022
8 HRE - O SHEE DGO LR - LGRS (5
0.36) » HAMKFFHR EA + B - APEHIS T ROW HLAEIE (L), -
RSO 43 HIR TP EI S22 R 5 A S A 6B B A RIS 438
CE AR R T ANZTEC 2%t 5 3218 5 AT S ABRE H0975 - A0 P
TROW A% (FUBIAIAR ) ) 2 B W St 1 < B 0 4
"COVID-19 #ffi#k ) SEMRFH + ATLUERMPIHE T ROW HAEIR (FLE
) 5 (03 IR LRGSR E] COVID-19 S5 - 1S IE R 248
FH V47 B ST L B P B BB T ANZTEC £ 488 ) o9
AFF LTS %7 NBENEAT 158 & 161 ST E B ERHR - 4
T+ {5250 S S A PSR M (B T ANZTEC R 5k 4 e — RS
012 EFZE 0.20 - i BB ERHEAE 030 FHEE 0.21 - i Lilbih Rl
R B 1 S R I+ L 1 A B T T S R R4
R E MBS LB+ 4R - 46 T ANZTEC Z:%0f , 40075 I L A 1 A
A B S 1 A B S BB R (8 - 5391+ Hv T (R 2 e
EFTALARA T ROW SLANEHZ (JUBIIIAR) ) &3 G4 » St 1 7 L o8 (B4
ARSI BT AR - ASCH) T AR S0 51 5 R T
IR ORI 5468 Y Wald 5 5 SRR TR 3 2 P B B M
I3 - RS RAT2HR 2 RS H - T B S R0 T 4
B AR SRR AR+ B e U S0 R CRE S 179 2 P B R I3
[ E  FEEET AIDS BORIBNE 2 (i3] -
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4.2 Z2B B+ (Choke price)

HENEERERMFESHEZH S ENME - Ht B 08 DB E
HEGATHEERR -HETZERE  FEOBNEE S ERAYM -
o AR B HER GEERE SR - Hk » FHRER - ]
HZ ~ #HP5RE & " ROW HAEIZR (JLBIINKE ) 5 B H W8S & B S E A
[FI B A 5 B B AR B - WK PR A 2 B E X E 2 B A I 0
o REEFINAEE S E RS BERE - B aE 2BaR 1 5k
RHBRESHE SENERAEEEE - BF - BA - firEmk "HEBRR , Z
KA B B8 8 1 4 4 BBy -0.821 ~ -0.734 ~ -0.747 ~ -0.774 % -0.585 » %
PG AU &2 B EAS A A 3 R 15 2028 — RAG B &2 B E AR Z B FRAE A T8 1
-0.861 ~ -0.840 ~ -0.876 ~ -0.845 J% -0.502 » HfA S — K flidt a2 BEK Z H I
(B SR B R 25 09 FR(EAS B B 2 2 - RIBLFRHE T &8 B EAR A 5
RV RAL &2 S EAS 2 B FRAE A 5 M B 2E = KA A By 1k« SR8 PR
T a2 BEAS Z BB AR B P A A 22 R (E AR 0 A 5 ol B AR &% B &% H (3 Y 2%
G HE R Ry 2 B E A% DUE B 38 SRR A e HL R M R -

4.3 T|REMHEMBEER
4.3.1 Chow #&7%E (Chow test)

AR AIEHE 1995 4 1 A 2022 4 8 AR ER EE R (2 2002
£ 1 AAE WTO » 2008 4 9 H#4: GFC ~ 2013 £ 12 A NZTEC A5k 2020
1 iy COVID-19 %1% ) #EH Chow test Az iE F AU #8 A4 /2 15 B 22 18 5 SR 5
(17 55 3 A A M st o RS SRBEURANSR 4 0 BR T RBIIR G RIZE 4L GFC iRk
Faf g - R L T 2@ Ag WTO T84 GFC, J "ANZTEC A%
B T AR A AR R G - AR DR =R E R
BE R AR RS R TERY 5228 - AR1M » COVID-19 & 1% ] RE Xl H i Al HUASHY 8L
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PRI > Chow test AT R BH/R{EA MEPYBAERE LA COVID-19 JZ1FIM
AL R o KL ASUEST A EE A S WTO ~ #E GFC k ANZTEC
A R = A AR 300 I F o 5 HT R S T3 o0 e DU I B i » 231 B EL AN [
e ] Wt P ) s SR A 2

&4 FEBITEE — Chow test f5 R

F & &
A WTO GFC ANZTEC 4% COVID-19

e 285" 1.24 3427 1.33
| 2707 3.14™ 445" 0.84
HA 7707 2.20" 296" 1.59
PERE 213" 2347 2317 258"
ROW H A% 1.64" 1.70" 2177 1.47
3o *HEEKHE 0.10 5 ** BEEKHE 0.05 5 *+* HEZ /K ¥#E 0.01 -

4.3.2 ADF BRI TEFER

AXLJR%:% Burton and Young (1996 ) fili il — 7270 L BHRE AIDS fEAUTG
fili 2 L SRR PR W e A A P e C R R B - R FIE RS R P&
BB Ry € RE » ASCER A BLAR B 2 % (Augmented Dickey-Fuller - DU i 7
ADF) » 3 LTERS  SCH R E 2 & B A BR  HRUE R RN e R ek
I - MIZoR BA BAR - BB ARTE - A& Choke price S Z=i
MHEE BERBHATAREAER 7 COVID-19 215 B DLYMY IR ] 5 E4&
"EAEER ) WEEERE RRATERECE R EREG - R F B RE N
P R R B - HAFE R AR ENE - MIHEEIHE DR
g RIPEEEEEE - FaEE - nb SS9 fRIFry oo k K55
1 s S IR R B 2T e B = By 291 (Asche, 1997; Musolesi, 2011; Tefera,

Desta, Rashid, & Kayitakire, 2018 ) - 35 2 145 SR AV B REAG % 7] HE & B
RIESE RIS - (R A ] — RS2 0 R AV ED RE AIDS AU T 4% A8 5 1k
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AfET - 3R 5 WIAI—RE 2R B e ZE A g WTO Hi - Z2EAS
WTO % ~ #/E GFC 1% ~ ANZTEC LR YR » DUk 1995 4% 1 F & 2022 4
8 AMRIAEIERG " B HER | iSRS RRATE BB S R IERN
HH BB SCGHE & E FHENRE AIDS BAUETTIESE - SR1M » 7£ COVID-19 %1
AR BRI — P 22 o B B BB K 2R B HERR IR R 3 - FIRAE &
Chow test fti 35 SR/~ COVID-19 $2 155 ] 5% T2 5 48 S e 135 A Al i T i
BRI » KA SRR E $1 3 COVID-19 922 175 5 il B S A 51 L 7 SR gk -

k5 HEHHY ADF EREERR

e & M F

192%5221 8§ WTORi WTO% GFCi ANgEc CO\%ZD-lg
In (EREE) Bz 133777 -6.1067 671777 571777 -6.4467 4529
In (Z5F|BE(E) L= -11.8517"  -6.1097" 528577  -4.834"" 65007 -2.816
In (HAEE(E) #L3E -11.5677" 56847 522777 52807 5657  -3.693"
In (4HPGEEEASE ) bR -11.614™ 5324 5274™ 59217 5418 3523
In (ROWHAMMEF BE ) #{LE -14.699™" -7.123™" -7.781"" -6.071"" -8.328"" -3.422"
LR R LR -13.908™"  -6.488™" 9525 5374 57767  -3.082
BRIy a5 211268 -6.6047" 58137 46737 48367 -2.599
H A ES LR -13.266™"  -8.464"7 83947 563177 528077 -2.223
T AR b [ -11.955™  -6.4057  -6.9497" 55397  -4.865 « -2.554
ROW HABBZ (4% L=k -15.225™" 8332 -7.081™" 62377 -8.750™" -3.756™
WAz bR -17.283™ 7271”7 819177 7398 8652 51517

Ak % BERE/KHE 0.10 5 > BHAE/KAE 0.05 5 *** BHFE/KYE 0.01 -

433 1995F 1 HE 2022 F 8 HZ BMIEMEHER

6 Ky 1995 5 1 H & 2022 4 8 H L RIFEMEAMEHRER - ik 3 2
fliaHE « B & 6 P EEA ME AR IKIE 18 R 25 B2 5 BRI
S~ BRI~ H AR Rt v B O 1 R A AR BB M IR B E R 5 AR 0 H/NR

 FFG 2 BURE AL A U AN = ORI - BRI G & S LI BRI TR
TRZ M - EHERED - HEEFRENEBREE G/ NAER B -
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Az 7 B v oy DU 8 SR s 2R B B DUER IO » 2R » R JUIZRGH - AR
S R F AR IR+ B2 10 e o S 5 M) B At 7 ol o {1 ~F B R 5 ) e 11
R AR R R > L H BB RS L 23 50 %y -0.8371 ¢ -0.9675 - " ROW il
B2 (JUBIINHE ) o AU TBR 2 (AR MR @ B E R sy 1.4073 » FORA [E 1%
sE > HEENT KRB AN E RS - JRE 282 S P B 3
R TROW HAEIZ (FUBIIIHE ) o SE R BB BRI - £ I RELL
RERHA G ZGETTIHE - & - & 6 JER IRy 2 5 A SR M ke S
SRR At RS R o G40 ¢ R (B R A Bl ol A P B AR A Bl A SCRE Ty
0.0573 » It iY BRI (4% A28 B 52 B ) Oy B A i o2 28 S T 0.0438 T 22 81 2
BT B At PG B R R S PR A 70 il Ry 11371 ¢ 1.1561 » 22 S
AR 0 FORMBIMAE H R B 2SI 5 L EBERRE - RZAlE
HHRAGR - & 6 BURERIFHAE S (1995 4 1 H%E 202248 ) >
Ak P B S B8 R B RIS TSR R AP AE B AU 0 (3 M50 3l B 0.0573 J¢
0.0438) - T ROW A% (JUBIANHE ) 5 3 HBER B H A R th A AH 17 A2 B
HERBR (M ARy 0.3823 J¢ 0.0499) « #R1fT - HA SO ER /MR
0.4 FE/NF 0.1 [BE BB RAIIEE - bl 5 MRS RBURAE
EEE ARG - BRTES S B bR e LR 7 5 s AR A A
R E FERS - WES B EEN N - KERIANWE &
[P {25 EREL Mt Py B % 0 TR PR B X~ LB % - AR O S8 A -
b - 5 B A T A g M 10 AN (] Y IR D W B HE T T PR R RE 2 (A
ORGSR « Btk @ SR 6 IR —FIRYSTHI T BUAS R rT RIS ~ B Bt Py
BRBAR IS R MR BRI L RO e sl 19 Iy - SR ~ M Rttt va il
SRS 0 388 8) 1.0900% ~ 1.1371% f¢ 1.1561% » HURAERIIHHE 5 &
el T R P 8 R B 1 i S 10 5 6 i (ELER R S 5 I
AR BAJGEEL - E RS REINRE  JHEE BR R BEUR TR R iR H_
SEPAR A P S S A AR L
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%6 1995 1 B 2022 F 8 BSHEBEEBI - ERBHRZ B

ERfG wREE kR mmmes ol ol o
FEB -0.6571 -0.0385 -0.0082 0.0126 -0.0216 1.0900""
R -0.0734 -0.8371" -0.0403 0.0438" 0.0191 1.13717"
H A3 4 -0.0036 -0.0079 -0.7168"™ -0.0255 0.0499™"  1.0349
MPERE A 0.0031 0.0573"™ -0.0961 -0.9675" 0.0153 1.1561""
O%\;éém -0.1252 0.1334 0.3823™" 0.0841 -1.4073" 0.9810

Ak :* BEAEKHE 0.10 5 ** BHEV/KHE 0.05 5 *** B /k#E 0.01 -

4.3.4 SHEBBEGHEER

7 EHAPUMEEER - T 1995 4 1 H & 2001 4 12 H 28 A& WTO A >
F2002 4 1 HEE A& WTO &% 2008 4= 8 H GFC #EHij, 2008 4£ 9 H
254 GFC 2% 2013 42 11 H ANZTEC 45 5> LA " 2013 4 12 H ANZTEC
A% 2019 4 12 F COVID-19 ZIFRREEERT 1 o [ HFEEE AR
H PR ~ 2 AEARPB M R SOt asiE 2 72 3 bR 7 % 7 PR ETHAEOR

Wik 4 EHEER 7 Roes WAy 2 BANEHE R -
® 7T HELE LA A ARIKENESR R B REKFENE o B - £
A WTO & » 2B ~ A ~ HA ~ fitPapE 8L " ROW HoAth B 52 (JLBIINE ) 4 #Y
H IR E R 4 Bk -0.8008 ~ -1.1568 ~ -0.7160 ~ -1.4977 i -1.9689 - B R f&E
SEB e HARHY H BB /R 1 RF S I8 B AR R A A E R LB
AR o 1A ~ AIEPSRE K T ROW H MBI (JUBIINHE ) ) By H HAER 5
PTERERIR 1 FORFEREIA WTO %R B34 GFC piig B - 1HEH
RAERARZWRUR - EERTCR 1% 5 - HEHHENERNT K& Ui
FEEARY 1% o 53 SRS &5 F 0 W ] vh 25 B B PR o 1 < B G R
BFBEIR A H R AR AL S E B A AR - RGeS ERH RER
FRVEZ AR - JCH L GFC e HEER MM LA/ MY 1 (B TE R IERE
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-1.1568 [ {2 -0.9962) - R RIITHE & A BB ER A (R R L A REURRAR 522
FREAR - S90S HrbR n] e IR T B AR ORI B BB A% 38 AE 25 R U1 B
) TROW HAthBIZE (JLBIINME ), SR - EEEMA WTO | - R E{EKH
SRR RS VBRI (-1.3249) > FEEEIA WTO 1% Kol v B4 R
(-1.4977) - fE384: GFC % Rl PYBEEER (-1.2587) - {E ANZTEC A5 Fs
BHRBAR (-0.8477) TROW HAthEdZE (JLBIMNME )  BARAE ANZTEC 4%
% - HEERE AT (BEERBBEMERE -1.3597 #fh= -3.5508) - &
P s SR PR 0 T 2 e i 2R S % R T SR A A 5
REFEYE: - Z#EiNA WTO K %4 GFC BRERMEIE 5 EREENHE
LA Pe e {8 25 P e o - 2208 T e 3 SR R ER I (B RS U I T e > (B
AP B SA SR A (RS RURR I Al =y ( B B B o3 3l Ry -1.4977 Je -1.2587)
H A b S5 B H i SRR i ME R A 0.7 £ 0.8 /245 » Al LRI EZ BN EE N
AR KB RERR BB RE RO SR ENE D ZE BB AN E -
5341 - ANZTEC fyZERG T RESH R " ROW HMEI 5 (JUBINNHE ) ) ARG RLL
BRI ARSCHERI M REIR KRy ANZTEC ZE50(% » #1759 58 5 AE DL
KRBT S AR B L] - 5B R " ROW HAREISE (JLBIINAE ) 5 BARATHE
PEROCR - RN B EBR R O - EmeE " ROW HALEIZR (JuBIm# ) 5 B8R
FE(E RS LA SRR I - IR Ky B BB -

& 7 F TEARIKIE ) KBRS B R s R - R RS R AT DL
FHURRGR ~ HAER  fPUpa SR ke " ROW HABE 5 (JLBIINAE ) 5 38
REANGFAAZ LMHFEB ARG o Kb o BB RE 51 2 51 s

FEEMA WTO #REEFIHE R B vh B R BB B FR (3 M0 il
0.3199 J 0.4398),° DIk TANZTEC ARy H AR EL " ROW HoAh 5
CTLERIE) » RIS R (AR5 Ry 0.1116 J 1.3445) 5 = #X1M -
A R B R B R O E A RIS A AR TR - AR R
R BTN WTO Hif B SR R A 3 B Ty -0.1706 5540 - f8 R 7
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A S i A SRt ] DL R SR B ] A e B R LE R 5 AR AR
ANZTEC £t - Br T " EEINA WTO i B 58 5 Bl il 7Y Bl 45 R 19 A B
(LM T -0.3336 f2-0.6187 )y fe TE=EHNIA WTO %S EI% R 6
HABRI ARG (5 M 73 750 5 -0.0102 k2 -0.0560 ) 5 » 55 9MR K AL Hi
B PR Z 25 AE ANZTEC A504% - BI40 : T ANZTEC A=550i% H AR Bl ift Y
FRTBE R Y AL A B 1% (3 3 23 751 s -0.0300 2 -0.0679 )4 k2 T ANZTEC 5%
BEBARE T HEBR (ABINME) ) SR LR R (3 M5 515
-0.0965 }z-0.4639) 5o FHIL AT HEXT » ANZTEC A4 SCEH A B2 18 1 8 SFL 3 181 5
AR BEE R R - UH TROW HALEIZR (JuBI#E) ) f3%E4E ANZTEC
A% o B AR T (% b T ROW oAl 58 (JUBIINHE ) ) ABH
{E A% S BB AL G R - FT&] ANZTEC A BGER T ROW HAhE R
(U N ) o %8 R Bl SE B4 SR A S W B EL Al B £ (5 S 14 -0.4639)
BRI~ H R ek v B S AS BE R A AR f (5 SCHPE 2 31 s 0.9669
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Wit (2 SO0 7l K -0.1706 K¢ 0.0508 ) » HrJHE IR Ry A SRS F 22 5L (H
f& pa PR E R ZEME - REt B SO BT TR B - RIIEASCR R &k
BB E BRSO B ZE A WTO Hi (2002 F:57) A 8IS
FEEME (FHEEEREASHRE-HE=H) K - 45 "%
8] B SR s S O MR SR Oy BRI 2 SR o B T ORI SRR R S R SR B R
T B A SO § W - HESRE IR AERF S EA—3 -

R TR —1T 2 PHERT 2 B S R AR RS R AE T I A WTOHT
16 [l S0 DU P B AR SR A S H PR i EL B R T By (St 2.4131)
£ TIA WTO & 5 ARLIEPEBISAR S s M (S 1.8904) > 4
"4 GFC & ) DUEFBAR S ke (S EME 1.2443) » ££ T ANZTEC
AR o LA ABR S s M s (S 0.8006) » Szt RR 1 Rk
% B RE DAER R I Y B B - RaSltamisR 7 MEtii R eEy
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x7 FRPAZHEERET BABERSDEN

S OWRIME PRDE AR o o
HIA WTO i 02027 -0.1706™  -0.0465 0.0185 -0.0336 1.2305™
e A WTO -0.8008" 0.0163 -0.0102"  -0.0159 -0.0597 1.2411™
B g4 GFC i -0.7203 -0.0213 0.0032 0.0459 -0.0186 1.0040
ANZTEC 4:5#% | -0.8319 0.0399 0.1330 0.1442 -0.0965" 0.6921™
T WTO gij 0.0508™"  -1.3249" -0.1758 -0.3336" -0.0797 21287
@ F] A WTO %% -0.3869" -1.1568"  -0.3124 0.3199™  0.1396™ 1.6527"
3 B g4 GFC iz -0.0857 -0.9962 0.0055" 0.0426 0.0920™  1.2443"
ANZTEC 45514 0.0532 -0.8477™ 0.0980 0.0272 0.1071™ 0.7161™
A WTO Hif -0.1024 -0.2181 -0.7273 -0.0434 0.0652 1.2220
H & JWMAWTO#% -0.0560"  -0.0914 -0.7160"  -0.0208 0.0619" 1.2455™
o % 34 GFC 0.0845 0.0886" -0.8138"™ 0.0099 0.0441 0.9153
ANZTEC 45k 0.0539 0.0351 -0.7395 -0.0300" 0.1116™  0.8006™
HIA WTO i -0.5973 -0.6187" -0.9527 -0.8419 0.0000 24131
MPERE A WTO & -0.2395 04398 -0.2476 -1.49777  -0.0531 1.8904™"
7 B g4 GFC g 0.0267 0.0719 -0.1137 -1.2587" -0.0098 1.4136
ANZTEC A:kt% 0.1323 0.0540 -0.0679" -0.9463 0.2004™  0.6541™
A WTO Hij -0.1787 -0.0262 0.1529 0.1083 -0.9053 0.8990
;?m HIA WTO # -0.1746 0.8160™ 1.1143" 0.0255 -1.9689" 0.1940°
sy WEGFCH 0.1062 0.4854™ 0.3130 0.0810 -1.3597" 0.4061"
ANZTEC £%#%  -0.4639" 0.9669™ 1.3445™ 1.2210™ | -3.5508™" 0.4491

FAE VA A S s M e F 4] (384 GFC Rif ) HR 0 » o] DUME S R 3t 1B 1

BRBEBNME - HaE (4 GFC &) STHEM G RGN 75’\ 1o FEN
AL RTRIBE R B S S A TE A » BV B 2 A (i i 5 ot A 1 SR s 1
I o

I E OE

V- Bt

ASCEF R 2= LAUR T K B Muhammad (2013) iz el
HIBAR T KPR T LE# - Muhammad (2013 ) jf% 5 [ o 158 SR Y = 22
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B & 43 B v B~ FRA ~ iR~ MBI E R ~ £ - FEIE - A PERE R AR
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B R DAY 2 IR B B T ROW HoAh B R (JLBINNAE ) 5 WY 5 &R AT ARy
1A RE TS 43 SR T B 78 2 6 1 2R IR B (R I e At P R ) o 1 SR A
20 o T 8 HAK P T e 3 B IR e B 1 SR S B R B 2 — - Hr AR PE
BE (AR 20 S B SR A R T M 2R R B - ARABI R 8 W - A f % B BE
BZHiMEHE S ERREAN R R - TC BB 36 B 58 R 5 FE A MR
BEE - SR SEBE T R H IR R R 0 FD 1 2f » RoRE
T B S B 1 SR (B AR I B N UK, © PS5 o e 0 5 R FU) 2 B 56 B e 118
SRR R BT B AR R BN IR W o (R SE R B R A P AR
P (1.0900) #RIEE] (0.792) /& 0.298 « F§35 - REHIEEFEREI R — 4T PSRl
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b 2k

ik 1 ZETEMEMGEIER

fEtEE % " A EHE I T
B E -0.821 -0.734 -0.747 -0.774 -0.585
— -0.861 -0.840 -0.876 -0.845 -0.502
- -0.861 -0.839 -0.874 -0.843 -0.501
= -0.861 -0.839 -0.874 -0.843 -0.501
fizk 2 IR M~ BAMEREBITEREETE
R BT
( Homogeneity ) ( Symmetry )
1995 % 2022 4F 4.72 8.40
WTO Fif 8.22" 7.35
WTO % 0.70 13.977
GFC %% 4.65 13.95"
ANZTEC # 1.35 6.46

COVID-19 7.43 15.03




TR IZN  RFRE - REMm

SERFEOFKIERZEST 41

ffyze 3 1995 F 1 HZE 2022 & 8 HZ AIDS IREIZ HLETE

. \ qpEE o

i # EBGE EHRE BARE e %ﬂﬂz
g N SR

(B /KME0.00 5 HIF/KHE0.05 5 HIFE/kHE 0.01)
In (EBIER) B 0.0248™ 0.00986" -0.0227"" -0.00937" -0.00252
In (ZF]fER) Bi;” 000986~ 00148 -0.00402 -0.0132"" -0.00747"
In ( HAER) Biss  -0.02277" -0.00402  0.0346™" 0.00466 -0.0125""
In (4IPEEEfERE) B -0.00937" -0.0132™" 0.00466  0.0237"" -0.00577*
In ( ROWH: [ 52 {8 #% ) Biss  -0.00252  -0.00747 -0.0125™" -0.00577"  0.0283""
In (§asH) 7" -0.0409™" 002917  0.012 -0.0108 0.0108"
P " 026477 02437 02547 02397 -0.00898
oM N LTS S
(B /KME0.00 5 HIF/KAE0.05 5 HIFE/kHE 0.01)

lag_In ( ZEEEK) fiu -0.00576 -0.00576  0.00815  0.00996  -0.00622
lag_In (ZHFERS) B,  -0.00613 -0.0178"  0.00161  0.0159™  0.00607
lag_In ( HA{E#) Bis 0.00815  0.00161 -0.0207" -0.00675  0.0177""
lag_In ($HPEHIER) Bis 0.00996  0.0159™ -0.00675 -0.0229™"  0.00381
lag_In (ROWEMBEE(ER) fis  -0.00622  0.00607  0.0177°" 0.00381 -0.0214™
lag_In (#E37H) 7 0.0323™  0.0326™ 0.012 0.0263™  -0.00089
IR TE i 0.243™  0.244™ 02657 0248 -0.04477
EAELE A 0.8933 0.8956 0.8710 0.8878 0.6806
BEEMNE N 332 332 332 332 332
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ffyzz 4 DA WTO gIZ AIDS REZ8hETHE (1995.1~2001.12)

. \ o
i % EEmE BRI HAGHE g %ﬂﬂz
5 ‘ w H ‘
(*EEE/KHE 0.10 5 **EHZE/KHE 0.05 5 ***EHFE /K #E 0.01)
In ( EEIER) pfu”  -0.0338 0.005 0.0825 0.00434  -0.0408
In (Z5FIER) Bi" -0.0221 00119  -0.0137 0.00103  0.016
In ( HAER) pis 0.00922  0.0041  -0.0392 0.000656  0.00718
In (FPEREfERS) pis’ 00486  -0.0206  -0.0194  -0.00492  0.00651
In (ROW H:fih B % 4% ) Biss  -0.00201 -0.00034 -0.0102  -0.0011 0.0111
In (FEZH) " -0.0491"  -0.0106 0.0690" -0.00145  0.0106
iU @ 000444 -52E-05 0.000695 -8.5E-05 -0.00475
E \ w H \
(*EEE/KHE 0.10 5 **EHFE/KHE 0.05 5 ***EHFE /K #E 0.01)
lag_In ( ZEBIfER) B -0.043 -0.00163  0.0517  -0.00702  0.0268
lag_In CEFIER) B 0.000721 -0.0129 00332  -0.00444  -0.00223
lag_In ( HA{EH) Bz 000114  -0.00325  0.00564 -0.00197  0.00137
lag_In (RPEREER) B -0.0632 0.00291  0.0629 0.00383  0.0111
lag_In (ROWH MBI E)  fis  -0.00996 -0.00101  0.024 0.00169  -0.00877
lag_In (a<7H) 7i 0.0557 00111  -0.0901"  0.00222 -0.0067
iR E a; 0.0653 0.0177  -0.103" 0.00292  -0.0116
PR A 0.8893 0.8964 0.7986 0.9483 0.8953

B EHEE N 84 84 84 84 84
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ffyz 5 DA WTO &2 AIDS REZE{HEE (2002.1~2008.8)

. \ o
i L XM EFRRE HAGHE g %ﬂﬁ?ﬁ
W s # B o
(*HE/KHE 0.10 5 **EHIE/KHE 0.05 5 ***EH3E/K¥E 0.01)
In (EBEER) B 005107 -0.00416 -0.0342°  -0.0064  -0.00979"
In (EFHER) Bi"  -0.00703 00419 00179  -0.0522"" -0.00363
In CHA(ER) Bis”  -0.0586"" -0.00106  0.0542" 0.00415 -0.00661
In (ARPERIMERS) B’ 000414  -0.0203  -0.0247 0.0505™" -0.0079
In ( ROW EABBEZ ) Biss 00105  -0.0164  -0.0132 0.00393  0.0279™"
In (#E3ZH) 7 0.00126  -0.00921  0.01 -0.00762  0.0192""
qLERE] o -0.00854  0.00933 -0.00224  0.00152  -0.00027
E s L. o
(*HE/KHE 0.10 5 **EEIE/KHE 0.05 5 ***HH3E/K¥E 0.01)
lag_In ( ZEBIER) B -0.0739"  -0.00427  0.0493 0.0116 0.00772
lag_In (EFIfER) Bir 0.0283  -0.0533" -0.0272 0.0469°  0.00852
lag_In ( HAER) Bis 0.0691” -0.00389 -0.0467"  -0.00305  0.000454

lag_In (HHPEREEAS) Bia 0.00015  0.0482°  0.0165  -0.0684"  0.00434

lag_In (ROWHAMBEFEK)  Sis -0.00811 0.0169 0.0131 -0.00963  -0.0192™

lag_In (HAS7H) 7 -0.00248  0.00391  -0.0108 0.0169  -0.0112
HHE ai -0.0818 0.0276 0.0386 0.0137  -0.0195
FHEAREL A 0.8010 0.8369 0.8554 0.8237 0.7187

BIREMNE N 80 80 80 80 80
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fyz 6 324+ GFC &2 AIDS REZ AL ETE (2008.9~2013.11)

. \ o

i " XM EFRRE HAGHE g {;H;{mz;
W \ r B L

(*HE /K HE 0.10 5 **EHE/KHE 0.05 5 ***EHFE /K ¥E 0.01)
In (EBIER) Bi” 00211 0.019 -0.0311°  -0.00111  -0.0234"
In (ZFI{ER) B 157E-05  0.0227 000731 -0.0171  -0.0282"
In ( HA{ER) Biss  -0.00807  -0.0217 0.0448™" -0.00773  -0.014
In (IPERE{ERS) s -0.0118  -0.00432  -0.0109 0.0304 0.0134
In (ROW HAiEZ e ) Biss -0.00131 -0.0158  -0.0102  -0.00438  0.05217"
In (§aZH) 7 0.0178  -0.0468 0.0315  -0.0303 0.0791™"
ERETE o 00129  -0.0189 0.0141 0.00898  -0.0154
W \ * B Y
(*HE /K HE 0.10 5 **EAZE/KHE 0.05 5 ***EHFE /K ¥E 0.01)

lag_In (ZEEER) B -0.0451°  296E-05 0.0215 0.0181 0.0018
lag_In (ZFER) B 000934 -0.0564"  0.00442  0.00725  0.0549"
lag_In ( HAER) Bz 00116 00279  -0.0372° 000514  5.37E-05
lag_In (#HPEHEERS) B -0.0031 0.0248  -0.00776 -0.0131  -0.0172
lag_In (ROWEAMBEZER) fis  -0.00095  0.021 0.0085 0.00506  -0.0524""
lag_In (§E<7H) 7i -0.0122 0.0447  -0.0321 0.0215  -0.0379
ERIEE a 00179  -0.0403 00381  -0.00079 -0.0134
B A 0.8421 0.8465 0.8229 0.7995 0.6466
B EHE N 56 56 56 56 56
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Mtz 7 ANZTEC £ &2 AIDS {28 8 {H51{E (2013.12~2019.12)

, \ aEE o
e 4 EEME SRR HAGE g HMER
r #
g \ * M o
(*BEFE/KHE 0.10 ; ** JHFE/KHE 0.05 ; ***FHFE/KHE 0.01)
In (EEEK) Bi" -0.0022 0.00432  -0.00549  0.00635  0.000445
In (ZEFIER) B’ 000279 00143  -0.00542 -0.00531 -0.0151"
In ( HAER) Biss  -0.00024  -0.00495  0.00724  0.00293  -0.015
In (HPERIER) B~ -0.00149  -0.0005 0.00929  0.00566  -0.0149
In (ROWH:fhBIZ (g ) Biss 000115 -0.0132  -0.00563  -0.00963  0.0445™"
In (FES7H) 7" -0.00657 -0.00108  0.00114 -0.00713  0.0264™"
ENE] ai" 00108  -0.00698  0.00715 -0.00254  -0.00581
E # ; % ; B s
(*BEFE/KHE 0.10 ; ** JHFE/KHE 0.05 ; *** FHFE/KHE 0.01)
lag_In (EBIEM) B 0.00346  -0.00643  0.00815 -0.00922  -0.00232
lag_In (Z5F|EHE) B, -0.0029  -0.0184 0.00384  0.00512  0.0231™"
lag_In ( FHAER) Bz -0.00178  0.00687  -0.00912  0.002 0.0185
lag_In (4PETHE{ERE ) Bia 0.0039 0.00808 -0.0169  -0.0155 0.035
lag_In (ROWEAEZEMEY) Bis  -0.00145  0.016 0.00272  0.0149  -0.0478""
lag_In (#a37H) 7i 0.00653  -0.00081  0.00148  0.00356  -0.0264"
TR IE i 0.00848  -0.0128 0.0237  -0.00337  -0.0363
BRELLE A0 A 0.9427 0.9325 0.9442 0.9097 0.7631
B EHE 77 77 77 77 77

fizk 8 AILEE Muhammad (2013) ¥J1SE R R AR SER F KB IELLER

SERE R TG T 1 R
EETK PAETEERN TR PAETEERN
(K0 (Muhammad, 2013) (K30 (Muhammad, 2013)
SERq iy -0.6571 -0.099 -0.9675™ -1.002"
Frs i 1.0900"" 0.792" 1.15617" 2.461"
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Modeling Import Demand
for Apple in Taiwan™

*

Yu-Hui Wang**, Chih-Fan Chiang** :
Tsung-Chi Chen™ , Kuo-I Chang*****

Apple is a crucial agricultural import in Taiwan. This study applied a
dynamic AIDS model to estimate the demand elasticity of apple imports from
the USA, Chile, Japan, and New Zealand after three events. (i.e., the WTO
members of Taiwan, the GFC, the NZTEC, and the COVID-19 pandemic).
The results show nearly no structural change in elasticity for Japanese
apples and USA apples. In the long run, the unit price of Japanese apples is
relatively high, and the share of the USA is the largest. In addition, there is a
complementary relationship between the USA and other apple importers. In
general, the price elasticity of the USA, Chile, and Japan is consistent with
the rule of lower price sensitivity of agricultural products. However, the price
elasticity of imported apples gradually decreased, especially those from
Chile. In addition, regional trade agreements (i.e., the WTO membership of
Taiwan and the ANZTEC) are more likely to cause structural changes. The
complementary relationship between apple importers is likely found later.

Keywords: Fresh Apple Import, AIDS, Choke Price, Structural Change
JEL Classification: F14, Q13, Q17
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EZER  AWPFEERAEEICRER 1 NEBIERMETFRY - DK%
FIERRE R B R - BRI EETT fﬁé‘?ﬁﬁ‘éﬁ&fﬁé EJZ%%

He Ak

M et R EERKEESGE 2% #EDERZEER KRS A E
R o

BAEET « AMUKEE  EEACR - EEREKE
JEL %585 : Q10, Q13



=M~ MFBEE ~ FKIE ~ BIUA ~ RVE ~ BT

RO ENEREERIS MR S 1

|~ I &

AHESERTK LI R B ARy - IR 1995 A HEE A H
A AR R PR B R - BRI RN (MR
2003) - k2 i LR RIEY - FBOREB R R C2ICH - E
THRE ARESERE > AREERE  KELIARPHER - LK
EE T - EEBRSEARREE (Ff - 2007) -

R EMEEERENME 2020 4 12 HEH - =2 GREETE R
10,789 AU - HALIZKAE 3,289 U TyieK  AHERY 2010 £ 12 HAHKAS
REfERCR 1,317 N6 - K84hn 1.5 5 - SRR R R RE S EFNEH
REMEH - =REE (2018) Wt AR REr s & B0 A frildie iz

il

\
/

THER - R B O EHAEERR « R R EFHE - AR RS —
ARKEEAEERE 4739 O - BEBIET /KRS 33.5%  ZHIfEAH#

KERAEHESER 3,345 AT - KREIHETTARD 24.3% » A HEKRFEE
i A A IR - ARH S BERS - fEKTRIAMHE S AMETT KR B
A LA RKTER S KRS E BN AR AR A BOEEE
PR Z BT I EE e — 2 5RET -

BRKTEEEZCRNME - 378 S HE G BIHE (2002) FF]H R Ak
1996 R M ERAFTERESER - $HEFE R IEYHEE FHE R
fiti » SR RCREEH DI R A& i% (Data Envelopment Analysis, DEA) E&
FERE - REFHEREBZ T - BEERE (2012) MRERSAEE IS
W FAREEAE L BUmEEZEEFEEES  RERFEERE AR
BRI M ETEE R R g -

UM B 50 (2017) $EHIDI—IATRE A MR RS B - 2R H
B K/ N KR RS FRERZE R » AR ER— IR E R R R AR
FEAZERERZ LS (R REFRERT)  BHREmEE 15 AtH
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DU EZ B ERR I RATER - SERBERIZKE - EREBRAHR SRS
bE < R R & A A2 - FEHERISIE AR BRI - 7 313 B A s
R/NEEIR » (7R R R SR AR T

FLIt - AT HEFN A B /KR R S WSS RS REFR R - RTREA B H A AE 5K
R o REB KRR E B TR DAMETREE - A ERCRE RN AR RER
5 HRERERM 2 ARFE—SH0HT

DEA i R Mt /K g 4: EER 3R » Wongchai, Yotimrt, & Peng (2012) JE&
FHI DEA 53 4 2% B A [ 3t W e /' Bl 200+ Sl DA [ 52 RS AN [R] st 6t Y 580K
B 5 Li, Nanseki, Chomei, & Yokota (2018) DIFH[E: DEA 4347 H Ak
A FE JJBK AT E B - SR — BE BRI R R AL AR RCR » 28 T REBERET ko B
R 2 % 5 Wibowo, Raihan, & Gunawan (2019) L DEA 43 #rEIE A #E /K
PR TCE -+ FELL Tobit SEFSAIEERT SR K% ; Li, Wang, Wan,
You, & Zhang (2022) JRfER] DEA A3 AT oh B RE R HY B FRCR » 7]
H1 DEA By 7 BTt SR AEFE (L A FE TR IR ¥LAZ (Decision Marking Unit, DMU) #
A EUERE - B DMU ZEIGRERAZE - KL - DEA #E & M DT
IKFE B S L A FE AR » B 22 W HE— A AE 2 B B LR A B P ALY 2R
REREE T H BRI K -

Samoile & Osei-Bryson (2008) %k DEA R DMU BRI XK
BFRPCRE - (HHEE | DMU L RfAAE RE M - SRS SR% - DUR
¥53# (Cluster analysis ) & DMU 73 §% - Ei@ 3 B 5% » {EAHPARO AR 73
AN [ FERE - FRAE [E]— (8 B R AU AR AR B AR B M - sEASRC S R
0 AIERET DMU BYAHESSCRIARRE - BHE 047 3 200 AR B> By K-means
BERE LIRS iR A BB F AT )5k -

O’Donnell, Rao & Battese (2008) HIZE k% DMU E R [RIFE T - FE
DI [EZ2 5 (Metafrontier ) BEBYSETT AN [EIRERL < M8 A A 2 B8 2L (R £l
R (Meta Technical Efficiency, MTE) EE£#H £l ( Group Technical
Efficiency, GTE) &3t B flifk 138 ( Technology Gap Ratio, TGR) L&



B|AN ~ MEE ~ £2XIE ~ BIUA ~ RWE ~ BEET
BHIKEEENREEFRISKE 2 DM
T B 2 S PR Y R 22 5+ WRE PRI A R AR I Bl -

TR E (Benchmarking ) J& DUE SR BIREN RS R 2% - 28
HAEZERRE - EimdeEE S 4 E /7 \nyte% (Wah Fong, Cheng, & Ho, 1998) -
AT A B T - R {60 L R U T Y A RS 3R ) (BRBRER - 2010) -
Linn & Maenhout (2019) RIF8 k4 R B #R ERVIE S 235 (Benchmark
farm) A T EUr] R AL e - HENGIRE N ~ A E SR GEM - n]fEH AR
585 -

fE ERTak - AWFFELIDEAH B EHOKTEES A ENE » #NUEINES
PR AR A RS B R = 8 0 B WEERET AN RIRER I L 22 52+ B e
EIERF RS - DA IR R A E D]~ RERET) ~ KRB RIRFEE -
TNEA LR PR AR 4 [ 355 o A8 A

BN B A AR BN - CRAESKREIEREITTREFY.C
mnlH o R PRET AR A ERCE A FE DU ERABGEE R - T AR
KR SR - B SRR AR ARG ERMETRES - o Ek
KRGS E R 1 - AH BRI FE RS R AT BEAH B Bk e R 5 A i s i
2% KRR R L B

1~ 2 A B P A 25 537 5 2

AR FRIR BRI~ oafh ~ Mkl - B - RAEF AR 2021
FTREERG YIRS B LTS ) BT > SIHERE 2020 4 Tk
MEERARE CABKR) ) BRET AT - DU RIS AT 2 % 2
BT - BRI RS S mIR E 5 -

2.1 DITRE

B E ARG R R HEEY - RIS S REE 1238 E B N R 8 R ALY
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AT - W3 R HAR A B A 5 Hh R 2~ MR - REE S IT
FHg > kg - AT BTE - BRERKRAEE 5 mEHREE - 25
HE - il - BN ERERAEE (BT > 2019) -

EME ST - MR - REEE - IO - K E S H 2 R KA
R AR © Tl R B fE i A KRS  SEE FIGATR SIS A M
FHE Rk fe R G B VR AL O RO~ BB R F MM B A  BEEE TR
MARFS AR CRENEEN | ICHERBARTS AR CARET
L - B TEARET T A MK E B T T EFMEEMN A& R
AT LGEITA /K RERE ZFia ST -

FH P [ 32 BRAS AN 25 5B 8 Ty R S8 R EE T RAR » HL R AR B EOR EE
= MR ARIR - AW TSR DIE AR e A SRR AR
Al A KR R B A A R I - IR R RS R B L E AN R R RE Y
R o R 7R AT RERY RS R S > Bl 2020 SR HIE A Bk
MRS KEHERKEAEER - BEME (RaledE - MEE - R
o OB BB FE M) - ALE B TEFERDHEE - kK
TR IR ALETT BB AT - R EROKIS R 0 BRRRT - R RERG RIE A
A URBHC & B IG A A A AR A2 B -

al

2.2 SETESRE

TR G (Gaussian Mixture Model, GMM ) 2 B8 73 AT HY —Fl K 73
¥iJ73% (soft clustering method ) » DU 3= 5 1 it % &R B 2 88 1S Wik — {18 B
fH - GMM w3 H [CEENHEH] ( The Bayesian information criterion, BIC ) {#
BhREAL BRI B EAZ S - B R R 8 H (Sucharitha & Lee, 2022) -

CMM it fE AR ERAR A E R Ry e o0 i (HEREZM ) » SERF & B KRS
RGIRERE - TREAREICRENRY - INE BERCRI RIS - G5

fofE P R e 2 o R ) (O SR B o TS I S AN A H A RS I S A B B A
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RO ENEREERIS MR T D o
[6] > WEGHE TALE » IRE A LERHMEEED S eEGNHRAERD -

BACEE BHA 2 o A DIBESR 0 HEHY GMM BERYS /KA 255 0 BE R 538

2.3 ERBIE (DEA)

A4 JJ (productivity ) 27 Hi Bl ARIRYELER - HA ERCR B R 1%
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An Analysis of Organic Rice Productive
Efficiency and Benchmark Farm
Management

Biing-Wen Huang*, Shiow-Ing Lin**, Yong-Huei Tsai***,

JKkkkk

Wen-Chu Liao****, Yu-Xuan Zhang****, Han-Yu Lai

Based on the organic agriculture information network in December
2020, the area of organic cultivation in Taiwan was 10,789 hectares. The
organic rice farms with 3,289 hectares were the largest among those crops
Regarding the research on organic rice, most of them focused on the
planting technology and cost-benefit analysis. However, quite a few studies
related to productive efficiency and benchmark farming adopted the official
survey data and had comprehensive discussions. This study followed the
project of “Crops Cultivation and Benefits of Organic Farms” in 2021. The
productive efficiency of organic rice was estimated by DEA methodology
based on the survey data of organic rice cost in 2020 conducted by the
Agriculture and Food Agency, MOA. The results show that the average
efficiency of organic rice in the first crop of 2020 was 0.692. The average
efficiency of organic rice in the second crop of 2020 was 0.665.

These show that some of organic rice farms still have room for
improvement to enhance the production efficiency in the two period crops of

Professor, Department of Applied Economics, National Chung Hsing University.
Retired Director, Agriculture and Food Agency, MOA.
Officer, Agriculture and Food Agency, MOA.
" Assistants, Agriculture and Food Agency, MOA.
“* Corresponding author: PhD student, Department of Applied Economics, National Chung
Hsing University. Email: batty811014@gmail.com.
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2020. Few organic rice farms got the technical efficiency, which estimated
value was equal to 1. Those farms were chosen as benchmark farms. To
detailedly analyze the operation characteristics of benchmark farmers for
each crop, some of management indicators were adopted such as factor
productivity, management ability, and operation performance. Those
indicators could provide the other organic rice farmers for management
references to strength their efficiency.

Keywords: Organic rice, Productive efficiency, Benchmark farm
management

JEL Classification: Q10, Q13
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Analyzing the Influencing Factors of the
Change of Farmland Resource Area through
the Intelligent Management Mechanism

Jeun-Sheng Lin~

Based on the inventory of farmland resources in various counties and
cities from 2018 to 2021 by the Ministry of Agriculture, a total of 8 8 farmland
inventory tables, and after consolidation, a visual chart of the whole of
Taiwan and county and city data was established to try to find out the
changes in farmland resources and the reasons for abnormal changes. The
results showed that "food production” increased in the past four years, and
the area "actually used for agriculture, forestry, fishery, animal husbandry,
and leisure" increased year by year since 2018. As for agriculture and the
area of agricultural land resources, there has been a slight change in the
past four years, but the overall view is not apparent. Analyzing the critical
factors of farmland area reduction, Al review data shows that "illegal non-
agricultural use" (e.g., farmhouses, dwellings, and suspected factories, etc.)
and "permissible nonagricultural use" (e.g., use of roads or facilities) are the
critical factors in the reduction of farmland, which are positive. However, in-
depth analysis includes an increase in the area of residential buildings,
suspected factories, and religious temples, and the increase in rivers or
water conservancy facilities. Critical factors in terms of counties and cities,
such as Keelun g City, Taipei City, Kinmen County, and Penghu County,
have reduced the average area of agricultural land use in four years
compared with the middle area of other counties and cities.

Keywords: Intelligent Management, Farmland Resource Area, Key
Influencing Factors

JEL Classification: F62, M48, Q18

Professor, Department of Marketing and Distribution Management, and Continuing
Education MS Program of Digital Marketing, National Pingtung University. E-mail:
jxI6@mail.nptu.edu.tw.
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B EEH % 2 — (Hanberry, 2022; Lee et al., 2011 ) » i H - FAfEF] 21 i
R BECPEHRIEE FRE E7F 4.4 B (Krishnan et al., 2020) « £ i il 5
AR - BRI EUS (Urban Heat Island) AYRE A4 (Sheng, Tang,
You, Gu, & Hu, 2017 ) » AR 45 th 17 15 Bk H B9 BB 1+ B2 N JERI R REIR
Bl FTREE RV AR - R R T (Li, Horton, & Kinney, 2013;
Wu et al., 2014) o By 1 #& &R i 20 S H 4 B - BEINFEReny 78 25 & e — A
EIHHIRES (O’Malley, Piroozfar, Farr, & Pomponi, 2015) » [K & tE# 0] L&
B ARBIE F » DL Ml 500 A 5 ) B B RE B Y RE(X. (Ng, Chen, Wang, &
Yuan, 2012) - T REFRIVEL T - EEEREF BEFRCEEN - BERE
MR SE T A SRy Al ik s 22 [ (Haaland & van Den Bosch, 2015) » 3T
AR 25 A T figp DR T i BN S B T SRR TR - R R BT RYAR T B AU RE (Ling
& Chiang, 2018) - # H k(b A# 0] DURMEET T 2LE RY IR - BTN B EGIREE -
EEEGE EEE2 (Ahern, Cilliers, & Niemela, 2013; Currie & Bass,
2008 ) = SR - AEAR T E AL A AR - B R E LB A DL A R AR
( Manso, Teoténio, Silva, & Cruz, 2021; Riley, 2017 ) » &G REEFEHZFE
TRRALI SN HE M - g2 —HE LTk - Witk - A e iRE i fm R E R
SR M B0 e 0 T AR R B Je R B R B A ) 2 2 B R kAL L BRI AT
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Gianotti, 2017) - ¥ —F[REEA L EE » BEREEE - NHEFTEEHER
RE 8 2B o JB\ g T R I TEL BV #8 M B - 7 B0 T MR L AR B A R gt o2 R R
(Lindell & Perry, 2012) - [fj I & &z Bk A2 B A B 2R - AR [ e Bk AT
g B AR HE T - 58 R RO P R BR 5 A\ B i R L AR AT R+ IKIE » JA
G Rk O S BR 5 1Ty (Lacroix & Gifford, 2018; Slovic, 2016 ) « ifi i@ % T f#
— il A JE g RIS - SR UHBE < AR S T SR (Sullivan-Wiley &
Gianotti, 2017 ) » ARFFEERA " bR RKFIFER - ERHE T IEZEATE K
LER WEEBRERAREEEFSE (Leiserowitz, 2006) 5350 » il K
FIE RS RE R B MBI M ( Carlton & Jacobson, 2013; Stoutenborough &
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HECESE  GRENE Y » SRS EECEEER (Hwang, Kim, &
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1976 ) » fE N ¥ — BRI B BIR MR E R A MBIy - A g i HE
A EAEFETHERETT R (Hwang et al., 2000; Kollmuss & Agyeman, 2002 ) - {H
& WHE DI FEEE R i AT BUE B ERYREE A A - A R
TR AYE 4. (Hwang et al., 2000) -
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BEAT Ry SRR B BT AR R AR 98 M & - 1 2 B Seal oy - BER
AT Ry — A ARt G a 1T By » A W] DLUSE Ry B b By it & Y BRI HE A5
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I ERERET Ry 2 ARIRAN IR S - e EERERERET R
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RN - RIHACE ~ FEMKLE - Bokkit - ERZEEE REIZHIEE
(Raji, Tenpierik, & Van Den Dobbelsteen, 2015) - [fi A7 {E e S HiE
Lm R B e - WLATHfE 2 BIHRRAL ~ EEAR KRG GRRACETIA -
RIE 2016 S 1T BUN TH RS E R < A EET R SR A - BIH
tkAb o B =H - i AU 2 THARAL ~ Rk Y2 THAR L R B AV 2 THAR AL - £ 3
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1K - EE AR JHik i - AT 2 L TR E ) R R ik A 2 JHAR LR A 5 2
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AR AL S ~ i B 1 2 P B R A Akt A A+ 05 B ekt i e
Trivedi, Patel, and Savalia (2015) fERf4eda1EH] - HEREEIT Bl FE AT
FEFAEEAHR M - 0 HL ] DIFE % B2 A AR (e BB R R AT R L -
iHE e AR H B E RSB EOE 25 (Tianyu & Meng, 2020) » AHf
FeZ W 5E H B R fR A 0 T o ROAF Y J B SRR ~ BRI TG ~ BERBETT R DL etk
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JEE R BAKE 18 pll LT sRE] o AHZE I A% B 1 1% 7 =V
W - B FE LU M 1 R B2 S R R L F I H A S BT A &
(Kiesler & Sproull, 1986 ) - AKF5% 1 = M & 25 iR R B P oC 2021 48 9 & 12
H - SRS EAEER 1,028 7 - HUME R 1,028 4 -

22HRIA

T8 R IES RIS A (2001) $F3 0 B 00 18 1L 42 0 4F TR
1T R ARA IR B SR - 6 LIRS AT JE T 6 2 PR S (TR S
B T R T RS TR B A B LR R 5 R AR B
PSR EL 2 ¢ R~ R~ FREERER - ASIRARTL - BCEIZEE - RIET A F O
%% o b HEEETIRBE LB ERREL - 2 FR T EEES
(2002) WFLRTHR Bz -1l T 4 L Aty S LR A B0 0 AT 2 2800+ 1
B MEE S BERENERELD  HERANERESEAATAS
%“ °

R ST 2R T (Leiserowitz, 2006) BEfif: 9 {F BLFT AR 2 R
RRATEE I EL A A 2 BRI S A R - L B TR
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IR HCHR T BRI R LR AT R 2 1 - TRBEREES 4R Dunlap
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IR+ SR AERETREIE I SR LRI 5% - T OB RASUR
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AHWTFERIH SPSS 25.0 i k2 AMOS 26.0 fiE 1704 - #& DL AT A i e R
ZItASE SR - AWFSERIBGRIERET ~ [FRE AT ~ FHEATE AT~ Kt
A BEREIERRER S - BOEE ST - BIEHT - BERRRE ~ T
IR LR TRE

1~ R

AT B BK AN FHEIRG %5 Cronbach’s o {E s 0.84 5 IRETRE T FHHIR &
Cronbach’s o {H B 0.72 ; FIERETT B TEHIFIEE Cronbach’s a {H B 0.90 o

A B e E Y B 3 43 AT T b o 0 R T B S R AT B b = O FR AR -
B RO Ry U ) - B e R R 5 (XPdf) Fy 1.61
a1 E 5 22 iR (Schumacker & Lomax, 2004 ) ; FlsEEEFE® (GFI)
By 091 FFEARR 0.9 ZAEHE (Hu & Bentler, 1999 ) 5 % £ o 3 & 5 84
(AGFIl) % 0.96 » fF& K 0.9 2fZ# (Hu & Bentler, 1999) ; ;L HHRER
7 (RMSEA) k& 0.07 » & /A 0.08 2% # (McDonald & Ho, 2002 ) - 1
BRGEER S R =D - ERER 1 ZEOEEER (NFI) & 092 f75
KX 0.9 ZfZ# (Bentler & Bonett, 1980) ; JEFREEEIEE. ( NNFI) H
0.97 » &K 09 ZE# (Bentler & Bonett, 1980 ) ; L. ik it 3 & 45 ¢
(CFIl) %5 0.94 » FFE AN 0.9 ZAFEHE (ZFKAE » 2006) -

AWIE . REUE A i 53 R DO A8 47 » FEUBse RN ~ BREEREE ~ BUBRIGAT
Ry Bk ACERA B o B A & AR B - RBRARER 077 HE
Ji\b - KR EfTE Ry 0.82 » HEURTEREMAMAIh » H B [ B 9 % I = RO K
AR - RERREHIMAUSREERGR - RRAMER 0.74  BREIA AT #E
il - KR Ef &Ry 0.59 » BURTEREAER - BRIEE A R KR EREA ]
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A study in climate change research:

Risk Perception, Environmental Attitude, Pro-
environmental Behavior, and Willingness to Pay for
Greening of Congregate Housing of Urban Residents

Jyun-Yi Lee*, Po-Ju Chang**

Today, most urban developments are oriented towards green buildings
to alleviate the urban heat island effect. Actual greening efforts consider
urban residents' perception of climate change risks, their attitudes towards
the environment, and even how much they are willing to pay for
environmentally beneficial actions. The data collected in this study through
questionnaires verify the structural relationships between climate change risk
perception, environmental attitudes, pro-environmental behavior, and the
willingness to pay for greening. The research results show that urban
residents' perception of climate change risks positively influences
environmental attitudes. Environmental attitudes have a positive impact on
pro-environmental behavior. Risk perception positively affects pro-
environmental behavior. Environmental attitudes positively affect the
willingness to pay for greening, and pro-environmental behavior positively
influences the willingness to pay for greening.

Additionally, based on chi-square tests analyzing demographic variables
and the willingness to pay for greening, it is found that apart from no
significant differences between different genders and the willingness to pay
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for greening, other factors such as age, length of residence, administrative
district of residence, the proportion of economically capable individuals in the
household, marital status, education level, average monthly household
income, average monthly maintenance fees for residence, the form of
residence's management committee, the presence of public greenery in
residence, and whether the public greenery in the residence is sufficient, all
exhibit significant differences. Furthermore, the preferences for building
greening indicate that most urban residents in collective housing prefer
rooftop gardens on their residential buildings, but they prefer potted plants
on their balconies. Regarding wall greening on residential buildings and
balcony wall greening, there is a preference for active green walls.

Keywords: Risk Perception, Environmental Attitudes, Pro-environmental
Behavior, Building Greening

JEL Classification: 112, 115
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