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SR E SRR RS TR S » F R s kGRS (% (Climate Extreme)
it E SR (Extreme Weather or Climate Event) » B KRBRIEEER (BUKR)
EEEERIMIEE (Radovic and Iglesias, 2019) o 5[5 G LR i S 15 25 14 50 4 5
L ANEE SRR AR o W A K SR R RE A E RS - S5 B E T (labor
productivity) $EC5E7720 » 7 H LB A A BTS2 (Kim et al., 2022; Parker, 2018;
Dell et al., 2012; Colacito et al., 2019; Donadelli et al., 2017; Acevedo et al., 2020) » [XI 1 ik
2 SRR B A T B Uil S (1% B SRS I o IR BRI

— MR ARET » i S M R T AR ) iR A BT RESE B A A ST N > 2R ERAS Y TR
AR TR ARG B0 S AR o 3T UTE T SR 5 B B 7540 5 5 A 288 LI RE b i S (e ) 5
TiFE R (University of Exeter, 2023) EHERR 7 A1 B ARE — R mRHE LR
LA > S A E SR - BME TIEGA AR o A tha i -
TR 1R AEETTIG TR 0.83% o BRECBIAERET) - Mm iRk T & SR
Bl EE S {E%) BRI - UKL EREN: (2R E80K Tt
7 R @ L SRR Bt R R (BB ] Re e E i ) B E S
sUBEEN s T ARt E RS RER f BV ERS SOHE - so B ENE (Burke and

Emerick, 2016; Kotz et al., 2023; Zhang et al., 2017; Jessoe et al., 2018; Lai et al., 2022; Dell
et al., 2012; Colacito et al., 2019; Donadelli et al., 2017; Acevedo et al., 2020; Kim et al., 2022;
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HI77#8% (Tran and Wilson, 2022) © E{SHE RIS - SCRRER T 38 B Rl i DUsOmle A
sOBL SO — 2D 45 HE A HH DL BGBIE 2 SR R s BB M (Phan, 2023; Parker,
2018; Dell et al., 2012; Hsiang and Jina, 2014; Kim et al., 2022; Chen et al., 2024) °

i SRR SR E s S ER AR 5 » I [RIBRBAAG AT 2 M sd RSB M52 35
S QIS B R TR R SR A T RE o A9 NGFS (Network for Greening the Financial
System) (2023) BR{L{EE A - 2020 245 E) 4 & SR EAVE AT (Heat Stress) M3/ » #H
15 1986~2006 22 MR » 1 TRk 1.02 {55374 5 2030 - ATREE — DR KRE = 1.74 {i
5786 Lo BE S 2 IR m SR i H R BHRE A9 225 Chen et al. (2024)~Colombo and Ferrara
(2024) ik > A GRS TE EbdE R SR BB A5 R R B SR 2 S M i
B > SR ERIRIEEL (Actuaries Climate Index, ACI) » {8 & H 4 Bil s HH 25 s v
IR o M sa B e B LR B — SR At (AR &%) » (R BAE R e B S Wt i S Mk =
PRABAZS » AT SRRCIE Be 2 T ML AP0 i S (o S RS B T ) S 2

B S » ARFFCEBICEHFERL 2000 4 1 H~2023 7 8 HRVERE RIS 2 b
RARFEE > DGR SEREEYERE - BSOS AR - FIZRBEREE R (HHERNTFE
22 Chen et al., 2024) » ilfi LA Pesaran and Shin (1998) —fi%1 b &% i FEEK B (generalized
impulse response functions, GIRFs) » £&& il 5 (% S P ([E Sl HE 22 o SB—J71 » Jadb
51 (Local Projection, LP) fAUAH#EL [m) & H HllER (Vector Autoregression, VAR) 5!
ST ELZ RIS R R (R BOR K » BRE SR BRI BEARARAE - iEt SENEEHE (Jorda, 2005) 3
¥ > Brugnolini (2018) #&HA & kA= Bl |\ FLSAY 7% 1% HASSGES & AN (EffEly > LP BAUZH
EFARIRAY o tSt > BORTE % A IR 5 BH O s e 2 e Hi B R i & - LT i
fiin S MR R IR I U - AL LP AU T P RS Sa (B2 734 (4 Bilal and Kénzig,

o RREA  TH PR LA | NGFS (2023) FLHLH B TR 6 RIS T
Bt — ik o B 2080 4 0 4B E RMIA TN ERK » §HIABL C RET @
LA F AT A o
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2024) o AHFFER T 15— S {175 S B K S A R SR AT B TR S S B 2 s - B
it LP RN B Ko e T Sh () SR A E S S (cumulative impulse responses)
17904 USHHBIRR G VEIIEA 2 — © etk - E—DTERERL Fh il AT mAg i 8 - Lo
J5e % B[R RE AR B 7 12 B AR R T RER S B > S R iR ACH fi
B LB AR AR A BRI B R R S > RS am AR e

L0 5 % i B S SRS - 5088 5 4F ACIH RSB 7R EI1E 2015 SRR HARE T - MG,
EH INEI#EES - ILELSEE ~ Chen et al. (2024) S543H#.2 ACIAHIA] » LYE » VAR FEAU 5§
B WA S 7 ) B2 B AR 7 ) R RS I RHE T T o S S R IREER 4 - 1
%5 13 ARELS 3 A AR TR BRI AR 0.5 (F 5 B+ WIE B R RIRHE R 5
B (ESFHE LR o A ) BUE AR 1 I BB S SRR —%X (Parker, 2018; Dell et
al.,, 2012; Hsiang and Jina, 2014) 1Ml VAR 18U FHHIZR 2288 S/ RREUR - R IR S fi
PR o H BLER IR B 2.4% [ 4.4% BRI » SRR SR R B RHE B R
BEA: > JRIER S SRR Yy AR e S Bk B RS R i S £ (B2 (0 Sy B/ Y i
BTV o Pl IR o BIMETE BRI A SR A > ikl A PR - B SO S
fFEBR BT 55 - Kami—2

HBLUE B ACT FR5T HE AR BB I 5 B SCRR LU » 401 Kim et al. (2022) ~ Chen et
al. (2024) % » HESFRIGR IS 02 S HY BT A R AR B2 » SR - A SRR VAR
TR RS P B R G - XA TR T T o AT S I (o P — e { L 1 S M B O A T
Ra > LA LP AR SR TR (TR L e 2 RS R IS HE CRASEm ) LRV » HERS SRARIRR
BRKUE > EETEGE -

B4 > Kim et al. (2022) ] ACI ~ 1HE ~ K384 ~ @I BRI AS5E » M VAR
> B R R T SE R RS IR ) R B o BESEIRREIHERS - Wi SR B s B
B SR R L 1 (ARRE R > A TR B B TR 0.1 B o0 E  MHETH K
ARG A54 0.01 B 0.04 {8 F 538 > EEEEE A K (H 525 BRI 1/ Fed © tho%
{RAE R v BELRE IR B A% B i o -
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Chen etal. (2024) FIIFmi ~ ik ~ BRERV & ~ 825 ~ 9835 & RHim S HBURRE ACH
i LA ACIH ~ GDP ~ PIfE ~ {3 LB R AR S AR VAR HRAY > RIS A B A et S 10 1
W2 > FEHUHCA GDP B3 A REE R AR & - 1EASIE 2 E 5% i B i B2 1% - GDP B2{5 H
G RIEREER - EEEE 24 82 5 @IZHIE SRR - MRFFHIHER IR - H2x - THH
AR ERE T R  RARTEER 5 GDP RIEMEAY 14.2% » HiliSa (o Hh B K PEREREAY
WEETE o AL o REEEREE 1 CPI BN B NE v ZREAG] » AT > RARE
e 5 RV B e 11.5% @ SIIERR B RN o 58 0 (P Ea(EmsRRE &k
AR 3T » i L S ok BT gl D 1 S5 TR > HLA SR SRR SR e iR s H D
(K[ » 5 H1Z %L (propagate) S fi 17 B A A 1) B SRR © 2 AT AN G PR Ui Mk
WA I i SR BRI GDP R R 13 I o

% A SURGEI ACI SRR RS BN © 4l Rojasavachai et al. (2023) fiff 5t
WEIIFS BRI 8 (Australian actuaries climate index, AACI) 18 & b F i Se i BRI FE s
MR8 - AACI BLEFR ~ e ~ 8257 ~ )5 » B S deA b o VAR BRLHS
R - i SR (BT GDP R AR FHE BT B - M > EEYRAE IR ATRE & {1
A TR » 2% M S o B E B H bR A i - ST REDE R FVRIER ) » PR s
RS IEAE o MERTULZ B I 2 A AN -

A SO A R E E SR o B R EiE e O M S S B B SR S
& 2 SRS BREG B = PR > RIS R B P o R i S f 1 s 2 K Y 5 o B (R Y
B3 SCE - M A R S i B (R BUE SEARIT (R R SEERIT) A dfg th A R
(Phan, 2023) » DUBc s {6 ] RE 25 @55 Bl AF 78 ) by er e (B kG o B a1 s T ke W (R E
18 o S — T THI » BUR FHEHE H 25 SR A E R e R BhRAR AHRR RSB (RHRRGREG AT 5L Kim
et al., 2022) o B A A H i - JHRHEBIES L S HERRAR 2o 8 DI EFE
RIREBUR

e HER R ZCHEAN T » B » 55 ENR SURKIEIRE 5 A1 - 58 = AR IAE RARTR
BLELTTIE 5 SBPUAT B E ARG R - WATRBEIERE S § ik - I hSER -
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A\~ SLERE R

R BEREHFE

B9 A 32 RaT i S fie S e e 7 H RS BRA SURR © RHE B REI 3 R v 1 BUR
TERERE RE AN RE Y BRI 2R 32 SRl A L AT R K > [RLIEL » e lff 9 3 B0 S fige AH i iy e
PRI (developing countries) &R B KA HFE CHBBEKHAEIFERE -

SAEBIZISOF R G A AR - TR B A e )55 » I (ISR 1 Fors) » 1
SK A8 e AR Y TE T R S8 RN AT REHE A2 HIFY N ¥ © 401 Donadelli et al. (2017) 237 5@t
M SR BRI A TR B SRR e R R A A ) B AR ) R A A A
{E% - Dell etal. (2012) BT 4zEK 125 {8 2 Sk Lo R 5 Bl S A RS R Y o8 » 383
SR T e R R R B SRR R R RS ~ TR BBUAIEEN: : 3
— 77T > e th g #E e R YRR S SR B RENY - ILAt - FrE i seEE R
HH BRI S B L S A T o (R RS G R EHBA » A SRR ST o

— - RERIEEH

ACI iz e S R PREE SR T S doe S TR BE T - IR EE Hh P b SR IOhs SRR 22 o < 1
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et - BZAEMELL 1961~1990 FRE HIRSEAINE » 5 B ~ [N ~ BURFEE - i
FERE SRR AT 10 170 (1A% E S b SRV IR (L o SBCHBRBEUTS » I AR A S fok 28 4=
FASHINN » SB{GEEEN ~ B - H 2015 F - BRELAEIEF EE .2 E s BRATE 2013
FEF - (HEE LR

NS

\

y

(6)



JEF Rt imas > 117 > BB 114 FE 6 A -7-

* 1 RIFHEREREDREHEEE

BE{FH [FE{FA
1 B A i 1Rk St e AR R AR T m] ]
o A EW A (Dell et al, 2012; Gallic and HHJTHEHE (Tran
Vermandel, 2020; McCarl et al., 2008) and Wilson, 2022)

o SENE ARV RS - R B E A ) o I T2

e H LSRR . (Dell et al., 2012; Colacito et al.,
Bl 2019; Donadelli et al., 2017; Acevedo et al., 2020)
2 Fr A

o SRELELIG R ET E tH B EHE M2 (Dell et al., 2012;
Hsiang and Jina, 2014) ;

o ACI $1EHIFZ B ERHENE (Chenetal., 2024; Kim
et al., 2022; Phan, 2023)

LEEEGRYEBEZEEE (Kim et al, 2022;
Parker, 2018; Kunawotor et al., 2022)
2. FHE
iz i o RIRKE (WHZ5:) FIREE{E4 TH NS5
FREEI SRR (Parker, 2018)
o ACI $hlillZ s BB HENE (Kim et al., 2022; Phan,
2023)

BRI - BT

FE ACI R HEBEEHEMES - BIMEHEIGE ~ &R GE LRGP H
ZWFERCR o 2B ACH (IR A M SR S A SE AR B - T IR  BAHEEURE 6 (H
FEATEREAARL - ERAEIER - RN ~ RIPEZR ~ om mURIR A S o T R S 1 L e
FE8L (Actuaries Climate Risk Index, ACRI) HIIfE#5HtEa5 1t ~ MG 8L ACI MG & - EBIRE
ERERBIER SRR LR AR E B e & -

TS R FEE (AACH) RPN SR SR it B SR BN R AR B -
fli SRR R AR ML B BREELAT ~ BORGIE & ~ A7) R A B ARE s s s -
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G FHBR EFS L - AACH SRR E FHZ = ETIIHE » 6 2L 1981 -~2010 4 £ 2R »
LI 5 SRS B Rt 1 PRSP ©

Bei% o Wi EBE B ACH FURRIR LU ACH BRLEEHY ~ BRI BRI SFEBAAT T
1. WimRIEREEE ACI AYRAGR -

ACI 2l iR S B MR B > ELFERRIGIRLEE ~ BERN ~ RS SR o
B ACI Lot EvRE M G5 (AU ~ SR ) AOSEER R BRE S - K2 45 ACI
TRE > ARSI SRR SR > JEFS AR -

2. ACI HEHE « BIFRIRARE :

ACH Bl H 2 P R T2 37 e e S 10 = e S A0 7 RS s B 2 B«
ACI Tiar > Wi S F-3 AE O SEAS RIGE MG 0 - 8 T REEr AL AR Bl ~ BLRER S E
R o & ACI TR - ERE AR R D » AESERA G2 RS T -

ACI B 2 R R IR 37 i S 4 S (B B o B A R B« B R S
B EAY » FTREEr B L ES S R SR RATER - (M5 FBIY < 7 ACI K
1K > iR R SR > A EER B AR BB AT - RV ER IR B & i
I SRIGEIERE ) o

S FETHIHYN

AR B e R R SR R FE B s H 2 ST VAR 1R —fig { Ll s
oA MERRT SR (A B rTRERS BT R - B BT TREMRE - &
SR LLRIET e A 1 6 VAR AU 5 sl e R ez il A MBI R 28 s SR Ry
S ACHFEEE 3 LURAERRRI Aol A\ B R REI ER O i R - ISR 5 — 2 -
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—  ERE

5222 % Colombo and Ferrara (2024) ~ Chen et al. (2024) 2 SCgk » 5% 2000 4 1
H~2023 - 8 F HHERZMHEESE R 2 > 415K 2 « Horp - i@ BEFYIEIEHECKE F3HHEE 5
BRICGERRE IR AN ~ RRRITHGK - DURCBGE A4 AEa B B oA 7 B 5 2 -

Paa5 s H @ ssE - ERZ T eilig e » A L7 AR EMuGERL - MEZEE -
BESARS o Rt > AR REFTHE F € E » BT R REH H RIS E R - H B HIHER 2
(B IFEA, ©

&2 BECKR

SEEE ES (A% ERIEE
IBEEYEEY FETHERE CPI A (AL, In(CPI))
BRERR R AR 2R AT Rate IKHEfE (Rate)
HEIRI TR $eAT Credit MR (A, In(Credit))
BUEEE AR FEIRER IPI MR (AL, In(IP1))
Hi & RRE
H S RRE
H /7 RRE

22000 FATRAEEFORELBAER TR TIRS » HIERZ R DG EE 6 RARME
P o B ARIA R SEAE L 2000 1 A B ALK TS o

S EBR UL EARMBIZRALE B IEARIETRG  ATENEIRTY - H—
7@ o BRE B RIEFAK 0 mIRAE S BRI R R KA ¥ 2 BUR AR B
BRSNS RA G EZEFT A 28 M » B ¥4 ZREKA LS L&
SHAMBHERZ T  HELEERAZATALXNMEANMZMRES -
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BHEME > HRRRER A EE A A R R E
AR T K > E TR A BRI BEHE o AT FEiZEHE H AL (web scraper) £iir » H
BRI SR E B AL 3 R H Bk - R IESE 223 (R SREIHING (£ 3) HyEE HSRIM ~
R R B ¢ > AR H EAS ACHIRFTRIFR A o

B HER » TR R E RN A

*3 IERZHANL

B om |8 A U

EHRRR | SRR~ ERE o BEIE S DU~ R~ RS~ SEDE - JERR ~ 2~ B KREE
Bl ~ KIRaHE ~ Ak~ kK
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1~ KA~ 7D s =E ~ BUE S BP0 ~ iKY

PRET | #0E ~ AT~ PTIE S doORERESG ~ B TR

s | B~ v

i | R IR

EOERR | 7T~ TRBE ~ EEE - BEMY ~ G >~ SUHE ~ SEEEE BTN -~ FER
2 | KE B B B H A~ R 1B

BALRR | RN ~ BAK ~ 1R S BRI ~ TRK S K3 ~ fBEL ~ oK ~ SRR ~ 5O H
FE ~ ¥gE ~ Jbsb ~ 1R8H ~ U550 ~ (ddE ~ BT~ TR

KIH ~ TrYE ~ [B— S218K

MR | W DU BB~ R~ JE ~ b R S "

KR~ TEER ~ KFK ~ 20 ~ BAL ~ SEREM ~ RS 1

R | RIRTE S BT 1B s KBRS KER ~ KR~ B~ S RS s

BRI ~ EEEL ~ HTs

P AARERERIEE IR T A FRAARER D A > B LERET @ & AKX 50
2 R RR 5L H B FUR ~ PR SRR TAY -
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(208 ~ BREA ~ 2278 ~ i) ~ E2E S BEOK S e ~ 1REE - iE

JEFT ~ i ~ 1 ~ P ~ 2R

e e | rRLHE ~ SEUR ~ VRN ~ RILGETEL ~ FADE ~ REE >~ K~ piE ~ I ke~
0~ e~ K S Bl s =R A5~ PR S OREE S BRAT - fRTH ~ R
TR | TR ~ 2B TR ~ B ~ BRI~ S E S SR EE ~ LA~ BT
RIA ~ (2 ~ B~ Bl ~ B ~ mai ~ 3B ~ AR ~ ITHD ~ P95R ~ fltE
EEEK ~ B~ il

TESERR | AL ~ PP REE ~ 200 ~ Bk ~ FIF

SR | KE -~ )~ 2 mH > B G~ AR DA~ JA OREART)
w2 2 S B

TR | RE
IR | R

o

ik

T

s~ WAl ~ Tl

1 FRERA I = 2SR TN R - DIRE TWl ) 2k » TkEN
B RZ 0 VT RRH R R AR o

BeoY » SR FREATERALTE - DI ERIR ) s - RS2 (E 2)
H AP rE R, - EOEEY N o SRR T - MRS BV R R - HIRTCRE » MRl
OB - SEEUREE o ANERHER R LU SR H Y50 25.25 F C fem (& 3) : HIFiRIK
IRk IR HERAEE TR -
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_— R SRTR IR
- el f 3 °\ iy
RS SR a&«“’ ﬁ ORI PR #“\ W e g% P GT T

B3 FHRmEIRE
i ¢ £ 2000 F 1 H~2023 & 8 H &M A SR EHIGE 5 {E

— - E80inR REEIRE

J5h6 ACI 317 H Y S 1 B I B i { Wi S % 288 PR SRR - SRR B SR AR S o 8 L
PR S AT TR o HHS 2% B B B S R I AN R > ACH #R B J7iE B BRI A P A2 22 -
AR 2R SORREL 2 B ACH R » Sl 8 SRR I TR RS - BN S i ()
V) b THEEEAE AR A S AT RE NI B 8K - {H Al 22 18 7Y S i AR 7 [ 2R 5 | S 7K
IR N BRI (R IERE SRR - 2024)° o TEARMTZEHIRIR R (1Y) didE—

TE 5 By By B K 32 0 KA AR A ACI® © Colombo and Ferrara (2024) &1
FREREIERL (composite weather index, CWI) 7T A 2R [ EGIR A o

5 422024 5 T 2B ARG EMERE ) » A B FEO LA XEEEHEIAM S REE
2040 $ 2060 4 - #-F @ LA B4 KRGS K F o Chen et al. (2024) # A% ACI B 7R K&
HFE LA o

6 B@E (H) SR (W) SaSRATRERRGES & BAERARIEZHEL
A E R o At s FHRANE RBAGTE » SR EHHE o
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2114 Chen et al. (2024) ~ Colombo and Ferrara (2024) % » AHF52{# Al 2000 & 1 H~
2023 4 8 HE Rl » HEHAIMRIE SR (P0) ~ Mum X (P10) ~BERVE (H) ~ 425 (D) i
SRIE (W) 5 5 {(HSRIRIEEE (x ) R ACI BRI L th il SRS B & s B
REFFEFH (Parker, 2018; Dell et al., 2012; Hsiang and Jina, 2014) « 5 {EHE R LR » 3
mr T
1. BE=E 223 ARFEVANNBEARE  FWEHEER - WETEFIIE -

2. MBI EEMIRE - BFNEHERRFER - LTES  H#EBESE (P0)
BRER (P10) ~ BERE (H) ~ &£F (D) HEEE (W) FRIREE :

(1) HdiE (P9O0) @ & H R E R AR A MR & A H A RIRAI2E 90 {185 71
B> QUERE SRS EE RS 1 > RIS 0 - JIsleR » BRDUE A REL S -

T ABMREERE (H)~ £F (D) 484% > 3L Chenetal. (2024) F Rl 89k » 32 5 0,1
S# > TRMARA Chenetal (2024) TANEHHERE < Imm R RRE) XL FIHAZ
WA > HARAIE A BB AR EE AR o 2L 2020 F 6 A~2021 12 A
BB > TAREREERE <1mm 8RR R 1842 P BT 2021 55 11 A 3L T4 5 7T 6
BR o MAR R PO FIRBANRERALIRAL - Kd o BREKRIEFIR > 2020 5 6 A
2202155 AEBBATHFRT  THEWE RN FIAZZ 69 MBRBE K TRAK 38
BREFWHNE5 AR~6 AREFEMATH - BdH  BhRARRAER » FLHEAK

RARE B TAASEE 5 ARKRERE] » EHHEEEEGRERE - BE
FHRFTAY - AL FRERBREIAERERBYE - TRABERHAZ - KA
ERAM T o

A& SH RA% 90% B2 AR Chen et al. (2024) 3% » sbobh > RBF R AL M & 2000 F~
2023 5 0 {£#9 23 F > ZAFEE S At 90% R A B 99% o T At G @ B LR B F R 8Y

2f

;EEO
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(2) Mt EIR (P10) @ 35 HAF S RIRMR A BA rh I A2 8 A H AR5 ES 10 (8 & 008k
RIS 1> SHIES 0 o S & HANREIMAY » SRR DUE F R -

@) FERNE (H) : ARSRAK 5 HREN & @B A E F 2 00 (M E 28R 1 Hig
0o

(@) 425 (D) IRACHAEZ R HE (B HFENEY N 1mm) S RA IS5 H 2 90 (HH
SOTEREES 10 HERB 0 -

(5) T (W) : Q15 HEGE S A A R A R H 2R RS 90 {8 B /(B 5 1> A5 I
550 - HERSISHERIIRE » bR LIE A K8 -

41[F] Chen et al. (2024) ~ Kim et al. (2022) » ¥tHRFEERERE (x ) EITHEEEL (X,)
B AT BUSEESEA 2 RN R L - SRS RIS Z 2000 4 1
HA~2023 48 H -1 2000 & 1 H~2005 4 12 A{EE2 AR ISEHA m=1,2, ...,
12) RIS ER 2 BRI AR H A0 > A6 LTI AR A 22 - A TR HE
1t (@R 1)° » BERERE (H) 525 (D) £ 0,1 88 » EANZHEAIPE » #r mHiElT
BRUE(L o

2000~2005

X~ My
X == 1
t o 200072005 1)

IR G RAT ~ BORTRIRE BUCSAE B ISA % - (581 S 1 LA S e de 3 - 5
B SCRR RS ACIH 22 ERAL AR BLAHE (40 Kim et al., 2022) « KT Sa (B4R A5 A BELATE »

9 ACI A8 Bl STBR (%= Chenetal., 2024) FTi5 694284k » i JF 32 EBAS & & 6912 AL » AL
Bk s 4% B KGR AR AL > AR gAY [01] HRE 25 REIE BT
F) P28 T JE A AR ik o
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AEATARN » fRIL > AR 5 (EREE (X)) INREf% © > BSEIZ8E ACI > QT F/R e
ACI, = P90, + P10, + H, + D, +W, @)
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AR B SRURHERE > B2 L Chen et al. (2024) )2

& 4~ 8 #&%d 2000 - 1 H~2023 - 8 F ACI 1 5 {ElRH R HE » 73 7l 575 i i B 4K
T~ RN R B LR P L BR B K - 2015 1% o SR ERSETY o KRR
BOKIEIR D > s e BN 5 TN T3 IR b THBL T ReE % » MR smiRig b
FEEEZEF (8 4 ~ & 5) o

WA BES HAEEE  HERMERETEEHGY TR E—F B HREA 0~1
ZH o AR E A E o

UM BHARIH AR RS RN A TR > L5 URIZBENHE HELE ) HiE
8 R A BAG > ACH 38 B BAR AR 69 1] F w48 K39 » 4o Chen et al. (2024) 32
Kim et al. (2022) -
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@A S R BRUR TSRS BT e AR M AT o R s BT
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= 1REE

(—)VAR 158

ABFFELL VAR FEARIERE R 5 (o 5 SR AR R A 28 > 1225 Chen et al. (2024)
EACH BLESEA FEFRH (1P HEEYIERREL (CPI)~ BRISEFRE AN (Rate) B2
M (Credit) 538 » (B R NUFHBES IR » 28 VAR BRI AR
(B R& e A PR - USSR E o BN AAE RS - B TBBOTR 2ot » £ 2
(5% W% 1o R B 2wy A A BIRE R - BT > B RATIHER > WEN SR
BTt SERNAEE SR o RN o RO FIRHEC 5 A3 FHBOSE TAT R 168 1k SE ik
ENAEHIEE E LSRN o (CMM N M RTREHEF BN « WhEDE B & S A AL
FERCA > 5 BOmAY B & o

ST > o e O R SRS SRR RS R I R B P SO 1T I U8 8) > B Chen et all.
(2024) ZAN[E » AHFFE(L A Pesaran and Shin (1998) — % (L% FEEE, (GIRFs) 1T
ST o TR S K B E R PR A Hall(1986) s studentized it (bootstrap) » 300 X
PO RAR B 300 X B FAE LA HbAK o

VAR GALE G 40 T

ByY, =C+BY,, +BY, + ot BY ,+ D" 72 W, ®3)

Hrf> ¥, ={ACI~ A, In(IP1) ~ A, In(CPI) ~ Rate ~ A,, In(Credit)}= 8 8{UEM ; ¢ {{#
BRI > B, PSR WIS AR (RAERE 5 B, ~ oo~ B HIIREUERE 5 Z, BIMER B
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VAR R ST 5015 2 (TR - i AR BRI ACH iR X P AR RS S S (R TR (RS 25 o (R PE
2023 FEIRFAEERIEEE (CCPI) » 2 IR B RF 12 W > 22T
2 5L o SREEOERS B R RS LT AT RE MR i S A o
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DL fifg it S 0% 1 0 AR S T 2 A S B L o Ho— > B Kim et al. (2022) #EAL > ]
A5 SR TR S LAt B B A [RIHAASUE - W ACT At R R E NI EE 1 MG -
R AREPE S E W LU E - Y% 8 BN BORURRVE RV > 7 H R mg e
NE e 2 R AR B Y2 BT o Btk » RERAS P2 B HASR ~ #SR BRI s S5 BB Z 1Y
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(O EalHREREERRE

VAR RIS P B R 0 8 B A8 2 AN IR SRR AR IEES. - RS IR S RE IR g » HoAT
REMEE AR SR 0 ~ 7 Rl R B (th A3 2 [T T RE AR TE R BEARERS RSB OR + 1 /R a4
TR A B 2 R AE R R R BRI » BCRE SRR SRR E » LSt » BORTHIE &
SRRt SR A g T 7 ) B REZ Y 5o 8 » TEER LR CR o DT AR S R I ]
FRIZSUHE o IRILE > B T8 VAR BREBU 53 bR S % 1 R A i 2 w2 88 > R SR th (s A
JRI BT P S A 3 - SR B S R S (R Y AR (BT S E AT 40 A (225 Jorda et al,
2015) > E IR Rl 2 — > AR
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HilsE s z, MR AT READSME SR > AN ES 5 TEERRE 0, F5 t+h B ACI &R
{a R S

H InY,,, —InY, 05 Y, SESH U BTENIRE > 6, ATRERBTEE t+ h B B TEE SR SE -
HA (4) BEREE A ATRE S A eI AHER » S BUR B AR (G > [KI AR Newey and
West (1987) it e, HIFHIRHRRTE » 315 0, RUREHEIR » 15 ZIRS (RGO 5 [ (S b -

5 it
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K 4 25 ACI ~ FIIZS ~ il ~ S S A 7 DS P AR MY A S B BEAR AR E Al R © 5%
¥55 1 17 ADF X34 Dickey-Fuller (augmented Dickey-Fuller, ADF) f&5€ s PP HI@&
Phillips and Perron (1988) 2 B¥iRi&E ; DF-GLS 55— {bi/NFE T EFRi#ZAIE (GLS
detrend) [ ADF &3€ ° ADF ~ PP ~ DF-GLS #& i it/ & 5 HE » [ SRR B
HER » e K% IAMS 8 1A » FIH Schwarz & AAKE HIITR T fe (7% 1% AW -

4> ZWIEBUT - ADF ~ PP ~ DF-GLS i@ € 2/ 0 /M » 558 ACI ~ FIIZR ~ A ~
BUE S FE BL(E N A IO AR S A O BRI A i (R - R > BRA RETT & 0 REINF T
FIEER > EAT VAR AU LUK Ry Es #5 S 6 o {7 S o3 A 14

W it VAR LT G 5 % B 3 o JERIRAE o B RE R R R BOR KR A AL
A3 o BT RY M6 > RRRF G REIRIRE 52X - BR KA
REHERE
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T4 ERIEE

B ADF PP DF-GLS
ACI —9.81%** —14.52%** —3.08%**
Rate —3.27** —3.21%* -0.06
Ay, In(CPI) —5.16%** —5.01%** —4,03***
Ay, In(1P1) —5.01*** —5.70%** —2.34%*
Ay, In(Credit) —3.56%** -2.57 —3.54%**

g o ek ek xR RIEEAE 1%, 5%, 10% HEEEKUET - FEARME MERREY o

(O)ACI BEREZRIE

B i E = HEH] (Akaike Information Criterion, AIC) &% ACI H #l5T f@E ik
TR I 6 H] o SE 12 0 ACI B FREHIE - Eims iz 4 » GIudtRmg - 2%
e EE R RS - R 15 B A% > ACH I HERGS % AT ZRSFE R o T Ik AT 5E 2 IR R
figeftE e E B — e AR SR SR L A0 > AR BT T VR PTRES | B T EB TR 20 - FRRAZ 5
HOREZR » T ACIH IS 2 S BT E)

-

15 2B AR R EFER  BEREH AR EARA BRI ZEATR B
HERE > FRERGFG LA THAME > A AXAREARALER 2R
FH o
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2 EH - R E R EHG TS - 21k » RIREERATRETE R 258 4 i 1 RS A K 35
GERTEIAT) » {508 A R R A 5 52 mI S > KRS 2BEIEHR (hump-shaped) -
1E 1~3 {E A PRHERR B > (HREEEE o J0WT M1 > nTBe 2 s o AR AR ke T
BXHRR A  FHEZET -

K b o SR R R B R SR S LR o B SRR — B> 411 Dell et al
(2012) LAk Colacito et al. (2019) % AR AL #E HIBEHEFHE : LUK Kim et al.
(2022) i Tkt S HLEE T - MR S S S e 2 o B LR A AR SR A% T HE T E s
18 REREY 7 22 0 IR A PRIE EIEERATHHIEY 55 Chen et al. (2024) HiF5etEHiHE
KW Hl B i H 2 i S i D B 2L A HER ADEBUE -

BEA: o RS | FEE TERAGRFE TR K V7 SR i F AR 5 (HRSE—
ERIRFIEI% o 722 BRI RHE T RIS FI AR - 16 (5 IR BARE ™Y 8 - W18 E »
15 FH R R D V& 1 1A 28 2 YRR T I » {3 AU R AR it SR 1% 2 T s B i
AR R 10 ME(DZEE (AR E R E 3T -

Kim et al. (2022) fif HEAS S 5 J2 S S M0 ERE ) » it S % (BT R 0 1320 Rk
R EGE - 2CRASHEEAOKERERG S > BEKEREE KL T
sEAL KRS IR RE ) ~ HEB) S THEK RS A5 » M RHEE TR 2 T0F » (iR
SERE ) EFINE 20 o PLAL > BUR R ST (R A P A o B TR IER K

UEARRERAB REERRRERIMES 6 GAZALRBEZAETIH (F)
TMERFERRREGHK o

18 K% ¢ TM kU Chen et al. (2024) 7 X, » vA Cholesky %~ AF 45t P87 5 > 7% BB # R K
& Bh AN -

94w Chen et al. (2024) # i@ B K FEm @ 8 A 47 » BRABRBMEZIT » ©FEFEH
BT AR B RY  BRARRRAREERTREEYENTERA -

20 ) JE RAR G T 5 B RAE - 93] B Tik% (mitigation) ] 3 [##3@ (adaptation)] -
MRS | ZA5E BB T R RIS B ~ 874 > REAR S AR XERMEEE : [
M) TEEBTFHERERRIGERE > RBRFLTAGHE > RVEF -
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AR B 300 K EE B AL Bl o
TEZE » WilFSPUvsE s iR - DU BI S 18R ~ $RULRBNIE A - LIESHIRIE A2 - Ak
TR Bt R i SR 5 ) T o

(OmimR iz ER EE R BB D

(=4

B A T i R e CPI By E2 B » JUEE 22 Rojasavachai et al. (2023)
WIVE » AT —IH 0T » IEYEE AU VAR A FREY CPI @l 2t » H R E S HH
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[F] (VAR fREVS GRS ACI ~ BUESEA R BB B YY) R BRI 2R - SRl SERE R
AFZRBUE T HE2R) © [ 14 v BYBUEESMHFE B FHEME SR - B3R
AR EERABIERE (ke 03 [HE7E) SREEEE (kanE 0.1 #EY
Bh) > Do FE i R R T R S R R E Y R RG> SEEUE R - A &
VIRRER > RERERENY o o W R R St AT RERE B L R AR A ~ D0 TR
JRESH » 0 M2 T 2 B EE AN - T HEH B A A BB (Kunawotor et al., 2022) © 7 I
AC| BT RE - BRE B R YRR S E > BRE) T Emi o8 It — 3B B —
B e I > BORHIE & TEREIVE B i s o 5 Y SRS 005 - DU 0 5 i e
H o

[FIRRI > (G HRATIH » DABRLE SE 25 B A 7 ) 5 BOE 0 2R I A QR 3 A e PR U g 2R
(VAR RIS E LI ACH ~ BUE3E258) A2 7 TR IEE CPI MY 2R ~ Bl SE R Rk I 2R B
(5 FHAEHZR) » SEATEMESOE 22 o {28 15 nFEH » 2580 Ak 7 ) SRR A S i B 1 I
METE 1 ARk AR K » DRI R SR S R HH R DY RBRR - WIRESK F 45 Bh A /)
FR R T o BT FE A SR B (A i S M P BEL R TR A » 2B S5 Bl AE i W it -
BE L BSOS R RS R 2S T B ORI - nTRERRR AR T - fian
Morrissey-Basler et al. (2021) 5 Hi EiRBEERE & fa ke TARIBEER ~ 22 fIEES) - 25 T
TAEREST T R B R BT B AL B E B AR 7 42K © Kjellstrom et al. (2009) 4=BK5 {5
b2 & » 553 TRl RER 25 R0 TAERRH] » B 20055 TAGEBRHFEIRYE H - 1A% > Cruz et
al. (2020) R i S N8 S8 1R S AR B f AR P M - RF R RO PR -

AT LRSS+ BB LUK s iy s B 26 55 B A e e BUE 8 28 0 B AR A
VAR 1882 s fESRATARA KR 2 -

R2EMRAAGHH > AERRCHT > RRESFHAEEZNRBFHEATE -

BEIE VAR R EH 045 ACI~ REF A ZEHM CPI~ R HEYBREFHNE - 28k
YRR RA F R AFEE AR VAR A FH 6 ACI~ B4 ZRBAESTH
A EIRERE CPl F3FE ~ 2B ERAI XA RAEHFEE - A RWEOME » K

ERMMTELER -
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(S)VAR REIFFAERE R R D

7 F R i S 1% R R A B A IR B g Th A B M - LR EEE(REE Chen et al.
(2024) > FXFE VAR FAUREREVE B R 1T THINIRR 2248 S i -

K5 Y TH 3~12~24~36 A7t (E 253 BOPRER =48 RE Sk - DL
PR = 5 1 {1820 i e (2 o B S HH By 0.23% » TTIAES 2 4F - LLiig =
2.43% - FEHIFERIHERS » 255 3 4 » HHAREHEFIHITE 2.4% /oA RI/KHEE 5 [RIERH » fil
Ui S A (TR T 28 1 (8 ZR WA R RE BN K - /Y 0.7% SR - [EERBLA B2 V) (E FR B0 Bl
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+*5 THARRESEHDEE—ACI &L (%)

g IPI CPI Rate Credit
31 H 0.23 0.73 0.03 1.86
12 i A 1.06 4.63 3.34 1.95
24 {1 A 2.43 4.42 2.58 2.00
36 i A 2.40 4.43 2.27 2.69

= REFHERE

HIAS LP BREAYMHE R Base i S dee ~ 7 ) i IR B L fth B B o P T RE A 1 ) MRS R
% > REREEAAYSHERGRLE THE » WIS VAR AL Z IS HEMERRER o ARTE— DA LP &
T SARE T E KB - AT S (e el e Rl R 2 8 - [l 16 il 17 Fosifi B
P HH R AR S R 2 - LR SR R BT B Tz e, - 56 3 (I8 R
Mg o ikEE LT o RETARAY 0.15 (HE R - MR - BERR IR R
T (] 17) » H SRR S SR e R AR SR TR T 1R - BERRAOTE TRRIKER 1
pEEMRIR T8 - i —BRFR i - A BRI E IR D - SORRRERIERRS 1 ([ E )
Bl ZPRWRE T RN o A b LP BURRS SR VAR R R 2SR o
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g - Aftisf2itie

S NMUBHIGERE > BERREIREZ > (LARERET 5 GDP LA » il i
A FENE B ) S BIRR RV RHEAS IR 2« ANEET T 5 — SHARHEMERGE » 1E VAR R (10
X (3)) Hl LP A (A1=0(4)) WERIE LA A ESE (exogenous variable) —1fi BE4F/
IS AR > Pl A0 > AeBa)(H B A H S s e Tl e i e s SR S A B -

R RRR DR (RS L T a1 CP1 B2 T - W v P A IRV i S
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Bl H R R S HE o BN MM S M EH A% - SHE S A ELRHE T KRS RRBEIER - fiAE
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A 3 {8 F R BRI - ki L o 5 6~7 (M A R 2 Sl HARATREES - 18] 20 /&
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Impact of Extreme Weather on Inflation
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Abstract

This study incorporated climate-related variables, such as temperature, rainfall, and wind
speed, into a novel extreme weather index for climate risks in Taiwan. A generalized impulse
response analysis was conducted using a vector autoregressive model, and a cumulative
impulse response analysis was conducted using a local projection model. The results indicated
that climate shocks were associated with persistent inflation and low output growth.
Specifically, extreme weather events were associated with an increase in food prices.
According to the literature, extreme weather can negatively impact health, induce
psychological stress, or cause absenteeism. These factors may thus considerably reduce
productivity.
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Extended Abstract

. Introduction

Climate change is a long-term trend that is indicated by major deviations in the average
values of climate variables. Extreme climate events, also referred to as climate extremes or
extreme weather events, occur when one or more interconnected variables deviate from the
specific thresholds of observational data (Radovi¢ and Iglesias, 2019). Climate change is
projected to increase the frequency and intensity of climate events, such as abnormal
temperatures and rainfall.

Weather conditions such as temperature may lead to physical damage or productivity loss,
which in turn affect output. They may also cause fluctuations in the prices of energy or food,
thereby affecting inflation. Some extreme climate events have positive effects. For example,
the demand for reconstruction that arises after a climate-related disaster may stimulate local
economies (Tran and Wilson, 2022). Multiple studies have indicated that climate factors have a
persistent effect on both output and inflation (Phan, 2023; Parker, 2018; Dell et al., 2012;
Hsiang and Jina, 2014; Kim et al., 2022; Chen et al., 2024).

Extreme climate events affect the environment worldwide. Recently, the number and
frequency of extreme heat waves have increased in Taiwan. However, few studies have
examined the impact of extreme climate conditions on the country’s macroeconomy. This
study explored the relationship between extreme climate, output, and inflation and examined
whether extreme climate events would further affect the output and inflation of Taiwan

because of their effect on productivity and food prices.
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Literature on the Impact of Climate on Inflation and Output

Negative effects

Positive effects

1.Output and productivity losses

e Reduced agricultural production (Dell et al., 2012;
Gallic and Vermandel, 2020; McCarl et al., 2008)

e Damage to capital goods and impact on labor
productivity, reducing industrial output and
hindering economic growth (Dell et al., 2012;
Colacito et al., 2019; Donadelli et al., 2017;
Acevedo et al., 2020)

2.Persistence

e Temperature and typhoons have persistent effects
on output (Dell et al., 2012; Hsiang and Jina,
2014) :

e The ACI has a persistent effect on output (Chen et
al., 2024; Kim et al., 2022; Phan, 2023).

Output

Reconstruction and
resumption of work
can stimulate local
economies (Tran and
Wilson, 2022).

1.Primarily affecting inflation through food prices (Kim
et al., 2022; Parker, 2018; Kunawotor et al., 2022)
2.Persistence
e Natural disasters such as droughts may increase
inflation in developing countries for several years
(Parker, 2018).
e The ACI has a persistent effect on inflation (Kim et
al., 2022; Phan, 2023).

Inflation

Note: ACI refers to the Actuaries Climate Index.

Source: Compiled by the author.
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Il. Methodology

Similar to the methodology of Chen et al. (2024) and Colombo and Ferrara (2024), web
scraping was used to collect data from the database of the Central Weather Administration of
Taiwan. To the best of the authors’ knowledge, this is the first study to establish an extreme
climate index, also referred to as the Actuaries Climate Index (ACI), to measure the impact of
extreme climate events on macroeconomic variables such as inflation and output. Unlike other
individual climate indicators (e.g., rainfall), this index accurately captures the frequency of
extreme climate events and allows for the systematic assessment of the impact of extreme
climate on the macroeconomy.

Meteorological data, consumer price index scores, industrial production index scores,
interest rates, and credit scores were collected for the period between January 2000 and August
2023 (Chen et al., 2024). Generalized impulse response functions were used to examine the
effect of extreme climate on food prices and output.

Local projection (LP) models impose few structural restrictions on variables, which in
turn mitigates the risk of model misspecification and provides robust estimates (Jorda, 2005).
Brugnolini (2018) argued that LP models are effective in cases involving small samples and
misspecified lag structures. Policymakers often pay attention to the cumulative effects of
extreme climate on output and inflation to understand the long-term effect of extreme climate.
Therefore, LP models are often applied in climate impact analyses (e.g., Bilal and Kanzig,
2024). In this study, generalized impulse response functions were used to examine the impact
of extreme climate shocks on macroeconomic variables. In addition, an LP model was used to
calculate the cumulative impulse responses of prices and output to extreme climate events as a
robustness test.
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1. Findings

Extreme climate had a major, persistent, and negative effect on Taiwan’s output and labor
productivity. After an extreme climate event, the risk of inflation increased because of the
delayed resumption of agricultural production, which in turn led increased prices. Extreme
climate events negatively affected work efficiency and labor productivity.

Multiple studies have suggested that the health problems caused by extreme climate
conditions reduce productivity. For instance, Morrissey-Basler et al. (2021) argued that
occupational environments with high temperatures pose a threat to workers’ health, safety, and
productivity. They also indicated that reduced labor capacity and absenteeism can directly and
indirectly lead to productivity loss. Kjellstrom et al. (2009) suggested that, in response to
global climate change, more labor hours are required to achieve the same output. Cruz et al.
(2020) demonstrated that extreme climate events would have become more frequent or severe.

Extreme climate events may also disrupt crop growth and harvesting procedures, leading
to low yields, which in turn increase food prices and drive inflation.

Overall, the persistence of the effects of extreme climate on output and inflation is
consistent with the findings of multiple studies. The variance decomposition of forecast errors
observed in the Vector Autoregression model supported the persistent effect of extreme climate.
The conclusions remained the same even when crude oil prices were included in the model to
control for imported inflation and even when the method for constructing the ACI was varied

in a principal component analysis.

IVV. Conclusion

To the best of the authors’ knowledge, this is the first study to establish an extreme
climate index that accounts for the frequency and severity of extreme climate events in Taiwan.

It is also the first empirical study to examine the impact of extreme climate events on economic
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activity and prices in Taiwan. The results indicate that even sectors with low climate risks,
such as manufacturing, are affected by extreme climate events (Phan, 2023). Overall, this study
suggests that extreme climate events influence Taiwan’s output and prices through labor
productivity and food prices.

The Taiwanese government can implement various climate adaptation to mitigate the
aforementioned effects (Kim et al., 2022). Given the increasing severity of extreme climate
events, continually monitoring the impact of these events on the macroeconomy and adjusting
climate policies accordingly are essential. Future studies should incorporate microeconomic
and regional data to further explore and verify the mechanisms through which extreme climate

persistently influences inflation and output.
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