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Abstract

Since 2002, Taiwan's property-liability insurance industry has pursued rate
liberalization to enhance market competitiveness. However, to mitigate destructive
price competition during the early stages of full liberalization, the regulator
introduced a "Quasi-Tariff Rate System" with price floors for commercial fire
insurance in 2014. This study aims to fill the research gap by investigating whether
this policy shift toward "re-regulation" has inadvertently inhibited efficiency
improvements.

Analyzing data from 13 domestic property-liability insurers between 2006 and
2021, the study categorizes the timeline into three phases: the "Control and Transition
Period," the "Full Liberalization Period," and the "Quasi-Tariff Rate Period."
Methodologically, Data Envelopment Analysis (DEA) and the Malmquist
Productivity Index are employed to assess efficiency dynamics, followed by an OLS
regression model to examine the net impact of these policies.

The empirical results reveal three key findings: (1) During the "Full
Liberalization Period," excessive price competition led to resource misallocation,
causing significant declines in both productivity and pure technical efficiency. (2) In
the "Quasi-Tariff Rate Period," while total factor productivity recovered due to
industry-wide technological progress, pure technical efficiency—reflecting internal
management capabilities—remained stagnant. (3) Regression analysis further
indicates that the fire insurance market’s efficiency significantly lagged behind the
aggregate market’s cost optimization under the quasi-tarift regime. Overall, the
implementation of the quasi-tariff system in the fire insurance market has failed to

substantively improve operating efficiency.
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The study concludes that the rigid pricing of the quasi-tariff system has
weakened insurers' incentives for cost reduction and management optimization. Given
the matured risk management capabilities of current insurers, the study recommends a
gradual phase-out of the quasi-tariff system. Returning to a market-driven mechanism
based on risk-reflective pricing will revitalize the motivation for insurers to enhance

their operating efficiency.

Keywords: Fire Insurance, Quasi-Tariff Rate, Operating Efficiency, Data

Envelopment Analysis (DEA), Malmquist Productivity Index
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)\]ZO, j=1,...,n

AR E e RS N RAARANT AR R oL BT HE Y
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DMU - BE€ > 2 & - Bridif 8~ BAF 6 E 22t faigt o
X 3= DMU 44 8L o gt 8 anf 153 F45 0] 00 0 R L 0 T AR 5
Wiple 2 0=1 27 &2 22 B0 AN RT RSHE > % DMU 2383k

i
i)

FAG 2 0<1oAEAFZIECHFREY O blehgk > TP HEIRG D

CCR #-3) B 17 H 244 7 (Constant Returns to Scale, CRS ) i3k »
B G AR U SR AR AR R B R A R A

gl B TE (XV)EF a0 pltiEe k>0 (kX kY) » £ 7 (700

=~ BCC #-3]
KA RAY TR TR LT LA E T4 S TR T ih
T LA & TR AR Y (Variable Returns to Scale, VRS) » 45 F]2%

B~ 2] ERABE T o CCR A& 2 T A RO & e s » 4
T M e 4735 S S 0 Banker, Charnes ¥7 Cooper *t 1984 # & ! 7
BCC #24] » TE‘ Jok Bt g Kf BAeP R P BB S (Pure Technical
Efficiency) « BCC #-3]4e » 7 — B* A4 2 ¥L A =1 & R* 30w & g H
AEEAZ LIRS 1o 2RISR T FIRAER YeniR o eiF R
R enis o AR PR S DMU B 2 H R § ey 2 P
oo T LR FE ¥R A B R

min 0Op

subject to Yi=1Axij < 0pxyp, i=1,..,m
Z;lzl)\]y’r] 2 yr()p r = 1, ey S

)\jZO, j=1,...,n
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v kS MR REDKE 2 F Rk

fn

%6 i CCR #0739 BCC HET) 0 7 ik i~ H A 2> v P2 [ e

B % 5 Bpbrsc sy = BPE e g X RS o U T BT e ik B2 A
vl

1. #jpseZ% (Technical Efficiency )
kp CCRHCA] > gt A A Bk AT R IR eni ™ > 78 3% DMU #-
Frfgde s AN A > F P 3% DMU 25 a0 s 20 B cnged o 10~

fonz  PLALANT RERY S OR 0 ANES LA AT
A

TJ..
o

wfgFodr ¥ AT <1 PF > Wi BT iZ DMU B 3§ o &
EERMEAARAPIYIEL G AN AL TR F R RL
2. WP d (Pure Technical Efficiency )

*kp BCC B » s RECR &R > 78 o 7 ARG RHCT g a4 &
TORE T AL A E 2R o F PTE<] &2 d i
BRF RS AP E LT F 2 )

3. #Aicred (Scale Efficiency )
Pip R a®h DMU p % ehd 2 e Boif 4 2 RicenL e 3 SE=1>
£ 3% DMU St B > 3 SE<1 0 % £ 3% DMU % U3 3L H08 < i
P ERFWTF TR FEEN RO R T o
4. = &3t (Cost Efficiency )
P A ey WY R A Dl M R N RS A H

Pr B EFE 0 R DMU A TnA KB r T o bR d A

2 A%

x\“\

é»l

o

T

BEXE jo B DMU 3 m ¥ > &% EHEPERE wi(i=
Lo,m)» B s ® 5 xp 0 SDHRGERBHMLBR o L REFRG

Bl A o W RGET ARG AL
16
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min Y%, wix;
subject to YimNx <xi, i=1..,m
YiciNYri ZVrer T=1,..,8
Z}l:l)\j =1
A=0, j=1,..,n
KA B RA R Y BH O B oW hiEET o 5 R RS E Ay
Rz B~ g o
Kb~ 2 s xI fh 0 TEIE 237 DMU S08% b 8 & A
DLWy o B F o BRI HE MRS ﬂ\“f M3 DMU § % enid s & Y0 wixgo
RS Nt N i

*

Zﬁ1 WiX;
2 WiXio

CE=1> %43 DMU ¢ & it 240

CE =
X RICFFBE A0 ] 2o

CE<1: B4

*TW

¥
TR RE A AR E S el > E T R P ehd Ak
FARREH H b b G AE R 0P A

FE'IE o

¥z & Malmquist 2 24 %

DEA ¥ it & ¥ - pF¥ 9w & 3L > Malmquist 2 & 4 #ﬁgﬁ ( Malmquist
Productivity Index, MPI) ¥ M it— # g & o P pFdp s 2 4 % $ > Fireet
al. (1994) #* S T g k-5 4 4 4 :}ﬁ@: » TR Lt Bt Hp end
A4 R

1/2
Dét(xt+1,yt+1) y Dg"'l(x”l,yt"'l) /
D{(xt,y9) D{ (xt,yt)

MPI(xt"’l, yt+1, xt’ yt) —

He o DEGxMLyM) R At pEEp R RS R GRE tHl BRI A

g B F g g didce 5 MPL qpdici 2t 10 BRAZ P BN R

17
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5,8 2 4 & 4 (Total Factor Productivity, TFP) % 3 & » /]3> 1 B i% £

vaid

19 o
Fire etal. (1994 ) f i Tl B2 R F3 MPLy { #-H 4 f2 3
sz % % ¥ (Efficiency Change, EFFCH) | £ T #tjtv% #> ( Technical Change,
TECHCH) ;> - # » 724 2 4 & & ek kh o 1395 Fareetal. (1994) % ]&

MPI # & j&#4c
MPI = EFFCH x TECHCH

Fi- BT R RE RGP > T R F FE (EFFCH) £ Wk 5
FoiFre g d (Pure Technical Efficiency Change, PEFFCH ) £ it g

( Scale Efficiency Change, SECH ) » 2> ;4 4
MPI = (PEFFCH x SECH) x TECHCH

LR ER e S R T

1. »cZ %% (Efficiency Change, EFFCH)
PR o 7 A t B thl B2 B BT S andp R A0 &
e om g2 EALARR o Y 5 A H B TRHER T R S0 ez L 5 L

t+1(xt+1’ yt+1)

De(xt,yt)

EFFCH =

# EFFCH>1> &3 @ & t+] vt t 3 {7 § PrafF o o Fix
3ot e
2. % $ (Technical Change, TECHCH )
g R TR RS R R A B B ) 0 F P < TR A F AT T
oo NN
DE(xt*1, yt+1) DE(xt, yt)

c
TECHCH = | s X vt (e )
18
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% TECHCH>1> &% fpfple el » ™ > FrasaFw i 5 { % g 4o
Rpor B A L i o

3. B perF % #H (Pure Technical Efficiency Change, PEFFCH )
frs “,f R LS P F @ e B 2N 5 Y A RE R
[N 5E AR S

t+1(xt+1, yt+1)

PEFFCH = =5

% PEFFCH > 1 » Bim 308 5it 4 24 » FRE™ { 4 o

4, Ry % # (Scale Efficiency Change, SECH )
AR R TR AR E A LT A 2 AREH E o DT LR G AR
FFEN T PREYE O o R H RRAR Y T RS S Bz VB > RO g T

B BT 2 0 o

D£+1(xt+1 yt+1)
<Dt+1(xt+1, yt+1)>
(Dé(xt.yt))
DE(xt, yt)

SECH =

% SECH>1>» v & o @ zﬁiﬁ‘ﬁ‘%%"%ﬂié%ﬁ:iiﬁ-ﬁﬁxﬁ*iﬁﬁ
%+t Malmquist 2 24 fadic> HFL 2 A LI ERARA AT

RS AN $F -

I8 OLSEpFAsi

BT &2 452 (DEA) £ & & R 2 Hpoesd BT « LR
MFE A AT G- HEFEHF FRABEE 2T FRH Y S B
% AF 7 %% Chenand Chang (2025) t/Jd § FFERpc KB EA 7P o 10

¥ i B L 2 £ (Ordinary Least Squares, OLS ) £ * % Eﬁ’ﬁ‘_’i‘ » Banker et al.

19
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(2019) 4p 21 4P #>t Tobit FHE G2 $d 5 T2 209 FLM I PH
iz P AR o
AR e oS gt BaE 2w ERCE] 0 2 7 %k Efficiency; s
Wl o~ Heperes (TE)~ s ipses (PTE) ~ H5c% (SE) % & gk
(CE)» i #-Periodl, Period3 #* 5 L B f2 @ %> V- pFdp (2 pd 1t
) L vt k% 5 Periodl &4 ¢ F1&# 318 (2006-2009) ~ Period3 i+ # #f
3P (20052020) 0 R B EFSRBEHHAG D PGy e 2
AR o AR LT
Efficiency;, = Bo + BiPeriodl;; + BoPeriod3;, + B31nSize;,
+ BsAffiliated; + BsFireProp, , + BePmSurplus; , + €,
BLrh s KA TR O T o R S
1. InSize : 3 A& R4
PRSP FAPHE BT 2% R (2005) FiRE (2009)
Yaoetal. (2007) FHA L FRFT ARB L TP & 7 RIEGHL g
FOIFRERTERR R EERTIRARS

BB Rt R D AR -

LA 2P T

2. Affiliated : £ 22 E &£+
PR BB FUAGS KB AL IR M EEF ARG
1> F2 5 0 FHERCSF B EBNPFTREZAF 2948 2
M PR I R e

3. FireProp : V& ¥ 3L vt
THEFVEREFF RS RFE R 20 F o TR ZREY
o FP NG ER T R IRAI R - o 2P F R AT
G T FIE R RS N HRAE E e 2 Y@ o vy 3V E
REGEREY -
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PmSurplus : & 4F % 4 &

ol F TR R 2P g e L
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Fri- RERS
FERAFEAL G BI%A 0§ AR F RGP > 1015 4F Pearson
APhE B 1T R BEATE B A DEA &R R e B o HFF IOV REFY
& E 0 T4 1F Malmquist 4 & 4 Jff;] B i cnds %1 0 B fd 2 OLS 3&5]1%

WA PRy 2 9 B S ek 2 B8 -

¥ - &~ A&t A2 Pearson %#kA 15
+

1R ARECIMEADT LA ZBRRADT L FAR L2

ié@o%ﬁfﬁhumﬂh‘¢mﬁ2#1ﬁﬁﬁ%$ﬁﬁi%im%&o

#1350 & 8z st st

smapg | 5O FP %{%ﬂi §Z

€ FHEEUD 220 P | FRE LI

2006~2021 | 2006~2009 | 2010~2014 | 2015~2021
1B LR g 1,770 1,709 1,714 1,844
A SLE R 6,390 4,451 5,673 8,010
LEE R | ATERTE 0.98 0.85 0.94 1.08
ok F % 5.98% 5.10% 5.62% 6.75%
VR TR | ATERFH 250 224 268 251
BFEFA | AEBRFEFA | 14,586 11,711 13,157 17,249
R i 13 13 13 13

d %t DEA $03] enk A B3R 2 et T TR 4 2 BER A ) R
o BV BEc A BT AL AR o £ 2 5 S8 9 Pearson 4p
GHCEL > BRI AL FhH (FEFY CRAEE) £ B AL ¥

(VP GRE RTTA) 2Bl AB95 1 & o TP AT ER2ZR
22
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2 A ISR & DEA $57 2 b e MR o

32 H~2 & 4 % #c2 Pearson 4 B 4 Haprd

e [RREE_CRE RABE RFFFERY _CRE Y ER RET
¥R A TR AR A
2006 0.881**x* 0.979%*x* 0.793%*x 0.8027%*x*
2007 0.922% 0.978%*x* 0.886%** 0.918%*x*
2008 0.96%*x* 0.98*x* 0.882%*x* 0.92 1%
2009  0.914%%* 0.8 0.927%* 0.906%**
2010 0.605%* 0.972%** 0.874%%* 0.911%%*x*
2011 0.798%xx* 0.968%** 0.948%*x* 0.918%*x*
2012 0.853%*%* 0.971%*%* 0.958%* 0.916%**
2013 0.827%** 0.971%** 0.944%** 0.889%**
2014  0.947%%* 0.978%* 0.86%%** 0.885%*
2015 0.908*** 0.978%** 0.956%** 0.904%*x*
2016 0.891 0.984 0.924%x* 0.978%*x*
2017 0.94 5% 0.988%** 0.942%** 0.982%**
2018  0.926%** 0.989% 0.953 % 0.98%%*
2019 0.939%x* 0.991**x* 0.964%*x* 0.982%*x*
2020  0.837%** 0.992%*%* 0.894%*x* 0.984%*x*
2021 0.874% % 0.994# 3 0.933%* 0.986%**
kK AomaE 1% 2 AEEORE KX A id 5% 2 HEORE
Fo8 -~ mF o

A&y DEA HA Gt % o R R AP F (2006-2021) 2z T 3o jiFs

% (TE)~ ##pecs (PTE) - #4ircs (SE) #14 Asck (CE) # mfhat

23
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RV e e dl s 5 = B o £ 3548 Wilcoxon B oL % sfe Tiw b &

HEEFF AR d W DEAFEF ERBEUS KL 2 P EFEAREBXR

FlUL R R OF TR R B4 fe2. Wilcoxon & * Holg T 2 E R E EA4ck 3

“roR o A T30 2 Wilcoxon th T % BTN 4o

%3 DEA» &

PN P i B B B ENP N i
(TE) (PTE) (SE) (CE)
2006 0.8207 0.8394 0.9771 0.6281
2007 0.8594 0.8776 0.9792 0.7208
2008 0.9262 0.9380 0.9872 0.6284
2009 0.8776 0.9048 0.9708 0.6937
2010 0.9097 0.9243 0.9840 0.8237
2011 0.8840 0.9202 0.9609 0.6933
2012 0.8247 0.8413 0.9809 0.6597
2013 0.7854 0.8061 0.9759 0.7533
2014 0.8058 0.8258 0.9775 0.6919
2015 0.8239 0.8481 0.9735 0.6563
2016 0.8587 0.8781 0.9777 0.8009
2017 0.8282 0.8514 0.9735 0.7931
2018 0.8246 0.8496 0.9714 0.7313
2019 0.8411 0.8631 0.9747 0.7739
2020 0.8583 0.8767 0.9787 0.8602
2021 0.8829 0.9021 0.9784 0.8902
24

doi:10.6342/NTU202601325



2 pEdp T tasz % 2 Wilcoxon 4 5L B e T

¥ opEdy T dma
FE A Farrek (TE) |#E e (PTE) | R$icred (SE) |= £z (CE)
% - pEEp ’E ) 2 4 3] 2 0.8710 0.8900 0.9786 0.6677
SopEd i xpd it 0.8419 0.8635 0.9758 0.7244
ZPEE AR '}5’ F 4 0.8454 0.8670 0.9754 0.7865
Wilcoxon {353 B ¥ %
p-value
- P ovs - pEY 0.5879 0.4973 0.6848 0.0574*
- pFH ovs %z pEYp 0.8394 0.6848 0.4548 0.0061***

Kk Zop i 1% 2 B F R kK A pid B% 2 ¥ R X A md 10% 2 B ¥k

BB 4 LR Tk > R A T 0 FrE TS adF A 0.97 1
FOoOHAASRAGOP L EY R BT REAN AL B R R &
B kT o

- s AT > $ I T aE % 3 086350 2 p 2011 £ 3

2013 #FEMTHARE > FRNAF IR 2D MR B A% LY ox

T TR RPN M I A (2005) ~ FFARE (2009) dp R
RAGT HEHASBRESRE NS EF R D E KRBT S HRERR
BEAE R VR EREE TRAELY 0 A A E R 8 B o
HL2019 5 B 4 > S pjimre i prw 2 3 0.86 11 vk o BEOR T B B B i
w & o & Wilcoxon HELE At TS kBT b Y B b Hoecd A F
AR B MR KR E - PR § 7 R 2RS¥

Tk PSR A E e R i 58 OLS e F e -
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i
peob s X Rk d 5 - P 0.6677 < g4 T % = PrEp e 0.7865 0 ©

EREBPHER  MAAGEFHARC S A -

¥= & Malmquist 2 24 #6447

BIFEAMEEIRRREET ARAGFL AL 2B R BE
Malmquist 2 & 4 dpdfc > ¥ & HHFE B Y e o 7 R Foed 2 $6 (Edt
k) M2 FRAEoF w2 o8 (FNAIRT) e AR L A B
(TFPCH) 472 % $tiesg$> (TECHCH) % »c% %% (EFFCH) > ¥ & %82
BoAR U cniBR T 0 i Hod § 8 A RS S ek $ 6 (PEFFCH) % %
tore g gde (SECH) - £ 5 % & # & 2 Malmquist 2 2 4 dp¥ic> % 6 3 & PFIp

-1

54

3 ;fﬂ #,¥? Wilcoxon # 7% % o

26
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% 5 % # R 2 Malmquist 2 & 4 gk

L. | REAZAIRE | e | ckes | Bpiect @5 R0k R
(TFPCH) (TECHCH ) (EFFCH) (PEFFCH) (SECH)
2006-2007 1.0665 1.0781 0.9892 1.0095 0.9799
2007-2008 1.0693 1.0326 1.0355 1.0201 1.0152
2008-2009 0.9601 0.9653 0.9947 1.0079 0.9869
2009-2010 1.1034 1.1281 0.9781 0.9912 0.9868
2010-2011 0.9204 0.9238 0.9964 0.9991 0.9973
2011-2012 0.9023 0.9541 0.9457 0.9813 0.9637
2012-2013 0.9240 0.9128 1.0122 1.0051 1.0071
2013-2014 0.9770 1.0082 0.9691 0.9695 0.9995
2014-2015 1.0051 0.9774 1.0283 1.0109 1.0172
2015-2016 1.2137 1.1856 1.0237 1.0179 1.0056
2016-2017 0.9578 0.9387 1.0203 1.0130 1.0072
2017-2018 0.9460 0.9691 0.9762 0.9805 0.9956
2018-2019 0.9775 0.9766 1.0009 1.0229 0.9785
2019-2020 1.0195 1.0426 0.9779 0.9677 1.0106
2020-2021 1.0083 0.9793 1.0296 1.0121 1.0173
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# 6 & @i T35 Malmquist 2 A 4 45 #ic® Wilcoxon # 5L A fs T

BEE4F P sg b P BH B HETTE S| RS B
$# (TFPCH) | (TECHCH) | (EFFCH) | (PEFFCH) (SECH)
ER = LI BB R p
(200é?2009) 1.0484 1.0493 0.9991 1.0071 0.9921
FoRERR2pdLY 0.9450 0.9546 0.9899 0.9931 0.9968
(2010-2014)
FEEWCRRR AN 1.0168 1.0122 1.0045 1.0021 1.0024
(2015-2021)

Wilcoxon 553 B & £

p-value
Y- P ovs ¥ pEE 0.0002%*** 0.0002*** 0.2163 0.0024 % 0.4143
5 P vs & = R 0.0005%*** 0.0012%*** 0.1909 0.91 0.7869

Kk Zopd 1% 2 B F R ok A pid B% 2 ¥ R % Amd 10% 2 B ¥k

BES-FY /L FAA4 SN Brapd 5 oHE (F4
BEAND ) FTREFLERFTETF IR LI R R LFAGE
22 A4 o - HATIRERL F 2 A4 FIPERE L S PGOTF Fhor <
1o P gt s B A PR R » 2 0 P g g o pliehg i e

SEE 2] I RBERRRF AR PR RS S R
B L N 1 BB E DA A KE - P enT L R 48%F 5 - B T R

55% > PR EEFHALFIIEF L FARATALTL P F 20 25

FlEESIF DB R HRL > A K H o0 HAI FWF AL 2 FARFEY R

o AREMAFHIREF > SR KPS T RT
FoRFHEHTEFERAT R IE THREFL A4 M F e 0 A
EhpEEgR e, > THAE 12% 0 @ (VAP “'3? sk s L ke

4L 02%  FRIES HN PN RNFLE -
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N

Er > AFAGES A 2L HE T AR A FBAELE

RED AR CFREFREIIFRARBLE > BARAREM IS, &k
BIPGE NE L P skl RS i Y N kR e

£ OLS i 7~ ¥7.%

it § & 1% DEA &2 Malmquist 2 & 4 dp8ica 47 0 @ 42 g AR AR ¥

GFEAd R PREE S U ROFR AT IR S A F Yk
FAERE AEHY Fu S T2 (OLS) 22w fFhd] - X9 » TAR

B LEAB AL VEER O 2 KT R 2P BT R R
¥y

g( . Tgﬁgli*iil]ﬁf,? ;}’{,ri, d\/{ﬂmq/\-’a wi f’?,_ﬁ}‘;l,"}*é&’ %%&FT‘

=
Ty
T
—=h
~my
3
e
A
-
A
e
et
Gl
A
4y
—~
<
2
)
=
(@]
(]
—
=
=
z
o
=
oy
I
(@]
Q
o
lm
<
p—
oy
~—
oA
;
[\

#7 OLSiffis (A45 Vb LFFA)

%

FHF  p-value BT E p-value AT F  p-value & A& p-value

(Intercept) | -1.0816  0.0000  ** -1.3693  0.0000 ==+ 1.2664 <2e-16 =+| -1.1264 0.0002 **

periodl 0.0299  0.0948 - 0.0316 0.0678 ~* [ -0.0017  0.7395 -0.0256  0.2715
period3 -0.0041  0.7896 -0.0080  0.5926 0.0034  0.4329 0.0276  0.1721
InSize 0.0760  0.0000  ** 0.0899  <2e-16 *+| -0.0132  0.0000 *+[ 0.0764 0.0000 **
affiliated -0.0091  0.5277 -0.0029  0.8374 -0.0061  0.1350 0.0252  0.1824

FireProp 0.5960  0.0001  * 0.4725 0.0012 ==[ 0.1382  0.0012 =+ 0.7167 0.0003 **

PmSurplus 0.0188  0.0010 == 0.0205 0.0002 =*={ -0.0015  0.3428 -0.0451  0.0000 *==

KKK 27 iE 1% 2B K > KK L7k 5% 2 BEFORE % AomiE 10% 2 BEE KR

29

doi:10.6342/NTU202601325



48 OLSuiFih (A45 24fe HAMH RFTA)
e F p-value BT E p-value RPTF p-value * A3 F  p-value
(Intercept) | -1.0148  0.0000 ** -1.2281 0.0000 == 1.1268 <2e-16 **| -0.6119 0.0364 **
periodl 0.0324  0.0562 = 0.0335 0.0344 = | 0.0004 0.9300 -0.0240  0.2923
period3 0.0062  0.6733 0.0005 0.9678 0.0054 0.2180 0.0691  0.0006 ***
InSize 0.0749  0.0000  *= 0.0852  <2e-16 **| -0.0068 0.0130 =*| 0.0571 0.0000 ***
affiliated -0.0149 0.2764 0.0005 0.9664 -0.0181  0.0000 *=+| 0.0079  0.6685
FireProp 0.3670  0.0099 = 0.2937 0.0264 = | 0.0863 0.0420 = 0.1627 0.3929
PmSurplus 0.0191  0.0004 = 0.0190 0.0002 =] 0.0004 0.7820 -0.0307  0.0000 ==

KKK 27 iE 1% 2B E K > KK L7k 5% 2 BEFORE X AomiE 10% 2 BEE KR

S
e % i

EHALFT L RBEHE Y IR ARy o (2pd itd)

LPLEE T Bo Y (F RIS ) L e g S e

BE LI P AR E - > Vg AR o) (2P

g ) o Yot Y 3 B F O 0 T EE T B it DEA & Malmquist 4

BeA ATk o WAED S b 26 fRLF e B B F R B

URAGE

d-l’)g"!\,\'i',o

3
Pk 5 8 W Pk S 20 pol i T ik
¥

e R i

22

RGPS S

fﬁll‘l—ﬁ 7‘% fl}‘;ﬂ'J/gr % - j\-’? %ﬁ‘r—ﬁ { #&—1 B ii—ﬁ'f%ﬁ’ ,2:,’/7

=

f

b it SN B ALY o NFRIE Y B 8 PN ek i

PARBELS SHAEL BE T
25 g & (-0.0041 ~ -0.008) » v

S
PSR T P IFIRTEE > T ARERD R E RS

“E.v

& AT AL

=

- BT VRERT P FRRLEE *’f)hﬁu&%BJ%

FFHCAI > LT b 2R F A pREL A 0 2 SRS S R
30
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TodtR » R FENL 8 Upd 8 FRAXGRITY » ¥ 2 FY s
P g e 2 o Rl i T (0.0062 ~ 0.0005) 0 @ L A (& 4-
7) B f A K hiilcaS e ERARE > ¥ AL AP EFORE BT R
SRR AR VG A ERA G S et AL HEFL o B P bt A
Mo RN MG BN Y Z FY R R Rl : 00691 1 R AEY A L
iR % Z pE alse 3 1 (0.0276) 0 fe fsit b Ar 7 BEF o

FELHAAT o SRS SRS L RE B IR e e
PROCE L LR FRAE R AL v BEGR 0 VD F LA
2t FARANAARR 2P D D ($Z D) F T ASTRFRGE o ¥
BB Rk o FE R BHEICY (£ 8) £V R 2T HE S Aok
it o d P IEd o BEMAG LS AR BELAE R A

¥ o
SRR PR R H A AT B A SRR LG D B 3 AT

ML R A RBE L Ak AR FALL AL o
W Ap 2 AP F.«,év}*k (4r Chen and Chang, 2025 ; FE# B, 2009 ) » %z p o

AR g R TR R TR AL EAFBMHAG 2T ET W
%ﬁ%gﬂ,%igyﬁ;gg@ﬁ@ﬁﬁ%ﬁﬁ’ipfﬁi%&%%’ﬁ
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