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REDCHE, ARG IR YT T R ROK . AT, A O SR 2 5 R A 1Y
NS AL, R AR IO T A 2658 AR A 1, %A R BRI T4k 275
BT AREE RIS FE S, PET 2022 4E 6 H & A (S N SRR AR R
2035), #EH W 5 AN JFEMAMEECR, IR CTPORT BRI R
X A AR S T (R R 5534 . A N2 7= S A A, PP AR o e T X £l Y
EURTC S A ORI, 5 AR BRI A A M R A e b R A AR
DI E 28 55 ] 5252 A e RN S A g BE ST 4T

FERFAG FARHERIAR, B R & A 7= T AN B CEBEME R, RN H
Tl FEar ISR, AR SCH KA =l 40Uy RBUS T B aCak 25, Bl A e T
HWEW (=il BREE) | Ar=dfgUuglk 2T EmENIA ) Kamak:
SIETFBONRIEE L CInPRES ), AR IS a4 BT REAIR . SR S 5 14 B 2 i
0o DL EBIEHE b N RE RS T EEER, XA, fER s
R AR SR R MR B R T E R B8 (Dell et al., 2014) ", R
2, HA OB 207 Al 78 T i b o B S Ao T R R o WL K
e il 3 1 R I A BE T Bl AR R i v i B A B H A B, AR )
e CIpo

AXRETZ A, FZERAEMETEE O dgTh S8 3:SHe, R
P 2000—2016 4F 1y EEEOCEHR A, 277 Al FVECE AL FAAY & g
i 75% M 94% , SE 7= A AR E, 227 A Mk B AT IR A T A5 R A SRR A
A& AN WS () RGN, REA RS H- e KRAEFIE  (Bernard et al. | 2010)mO
277 A A 5 ISR T Melitz (2003) 2 BB 5 S8 Bernard %5 (2010)
il Mayer 45 (2014) ' H5BER1Y R 2 L7 Gk, 87K T A2 7= 5600 7= i 0 R 4
B IREC B S, A SCRRIE— 2 NSCUEf BEF 9T T 23R S i A (Eckel
and Neary, 2010, EMGFIASHIE, 2020%7) . A EEEE (FF =%, 202177 B
BIRAE ) 2023 | BUBHERIEE (ZNESE, 20230 WML, 20241100 | AR
WHREALS) (Ma %5, 20147 PFEAAIZEIR K, 20201) AR 9O (S5 5,
20217) SR FEXF L= AL SR G AT AR, X SERIF ST A B AR A ] 7 5 A
AR AR T PR BT TP A 3 N PR AR R TR SR R, B SCRR R TR
VIR R (AR WAl s 22 7= 5 4ol 1 30, A SO YRR S A IXURS: 44
AT, FRGE VT A i = R 22 772 Al 1R S R 0 VR B ) 2 A

SRR —Fh ARG, BT — @ BENLE RN T, S et &R
Berr AT iz, R IIANE B RORSAE T RE T | R — RN, 4 A Sh i
( Bohra-Mishra et al. , 2014)"" A SRR L JRZIR (Cai et al., 2018) " | FLAf
B2 (Underwood et al. , 2017)'"% K& ASME (Barua et al. , 2020)!"7', 1F
W MEF AR AR BN E 5T, RIF R AR TS5 H #5220
JZ RIS B, B it AR R 4 B B K A 5 ¥ AR S2 e (Jones and Olken
20105 A&RI%E, 20201°7) o Al J2 1 5T A0 A7 TSR T Ak 7= - (Chen
and Yang, 2019"'; #7584  2020%") | /2 F (Zhang et al. , 2018) 2 | FEE R
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H (Zhang and Li, 2023)'2) O (Li et al. , 2021%*'; Karlsson, 2021'%)) %%
VGG SNAFEE , GESE T ARSI SRRl A 7736 3 i AR H

HUAEMFRAL, ASCEELUT LA R bRoTEk . &5, A SCEZ i
3R 5y sy Hr s | AR — BRI R, W TIA I, A O A SRR T
ATEXTA S OB R TS 520 (Li et al. , 2021; Karlsson, 2021; Zhang and
Li, 2023), {HERZXMSESE WA (JuHZ 7 mAl) BT A RO A
Mo ARSCNH A | B SR RO SRR AR YRR A HPEAL T R
T R B RE N, IR T A 3 AR RO, K T A SR g AR L A
o ASCRSHT T ANAE m il vhidi TR A O MRS, WL T XY
Me il A7 o BB . LU, YT T AL S IE WA ST i AR, AR RS
WHE T 28 E AL A IRE RS I (Jin et al. |, 2020) 200 Fis b 76 2k M (8 4%
B SIRIE MW AT (Pankratz and Schiller, 2024) (7] o AER H ] A B A AR IS B PR
[ABUOCIEAN R o AR SCAAIE I A 7 PAS R TSm99 5 TR A T IR, IPAS T R 3 X
M AYIE R RE ST, FEERDT T Al T 78 6 =i 72 I8 114 DG T A e 3 5 HL A= 3% 1 R
1, ®Ja, HEBSWARNZ T ER, ARG 00 TR AR AL %
O RSk Al 25 P R X 22 77 it il 3 1 SREEAY 5]

— . Bl AT ST

(—) BiamnZHiBs % mmbl b ZNATH

1. s i 5 27 Al B F g

Rt v R Al S 1 S A A S e R AR IAE = . AR AR . T
AR A P32 8 A BT 15, TR S 5L T AR BEALRE A K (2
FERARER S, 82, (S EICICREEERE Sy ), B & T43h, M s
A FERE LR (Lepori, 2016) 7% 0 FLvk, AR iy I3 0 T 05 KUK, 3l ik 48 A
WL BRI T2 4, SEH TRA ETE (Morabito et al. , 2006) ', fJ5, #
Uiy R AT BE S BUE E W AR R PR B AT R, Al s As . DA
2022 AEE B, ZHhi G & B BR L BOR S — D HE S T Al B8 5 AR AR
W BB o v i | & B RS b TP T AR ol £ M R 28 S A SRS, ARl B A 3 A B = A A
AMERAIE NN, SCHETE T H = M BARRL IRRE 1 . B b, HAG e RS e
A3 ] BB L NS TR RORE AR R AL IR S T B, NI SE BRI e KAk, b s ey
AR (2020) PO X E AL FRFSE SR, TR BB TR IR Y R
[ ll 7E E PR b R ER IR Rse R mS . RI, AS S, 7 I e i 2
A EAS T, Al ] T4 0 F A%, AR SO R A 1,

G 1 B e T A 4 5 22 7 Al ) H T 7= A

2. Wi 5 227 Al F

Zhang Fl Li (2023) WfF5EH8 T, Ao mn ot AR P s o, ROt il 40 ey
TR 227 Al AR I S R R AR BT, TSR AR T, FE X
T, OrAs Eks sk FEGE DBOE R, AN, W R A e I A R i —
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A NHEZG M D, A RERER, SEX 578 WA AE R A R
TSR, SR AT RE 3 TR 57 s 8, FRARS7 3 4E 77 % (Cai et al. 2018;
Adhvaryu et al. , 2020°") )[R, R R AL AR 5 A AE AT AR T Wl B
MGEARA R (B, 2020) , 2B R AR W2 E &S EGME] (Zhang et
al., 2018), XS NAEL Sk D v = e fi O, ATRESBUE D8R T
R, LTI, ARSCHR B2,

Bt 2. B e i 2 R 22 77 it Al g o 1 830

(=) BammRE % FmblbhaoZ T

1. W e i 5 2 7= Al AR v

2 AL AE AR T RN 22 R0 S T R SR W R R A7 B A R R
Wi, Bernard ¢ (2010) &I, MIXHA | FEFRT Y 1AM A G epds i, Aol fi
o] TR 3e 4 J158 . PHEARI ™, Mayer 55 (2014) BYBFFERD], Al fira
IR T RO R AR BAZ O™ i, X885 5 BAT S (I 04 i P A 7 A e v 1) A 7
RO, EAFIAETIREE T, B v REFEAME ™ 5, & T A0 S A 7
W PR, M A A g e R AR g s e I, AT RESS I S LA BEIRC E, Rf
WL RIRABSE S SR A% O, WA AN AR, gk, A
S RN 3

B 3. A e T 2 AR E 22 7 S Al i o 1 AR TP R R

2. Wi 5 2 7 A S R A

Bernard 55 (2010) #8H, I AG= S e3R8 5 1 Sk AR Y P ok BRIS AH
1, A MREIRIE BB 2 7= SO R e R B T e, A g iE, Al
FRT BEHE OB =0 BRI, MR i TR P B A R R AR L T AT B8 R 40 1 4
[E], BEMHT= AT TR A, BB S FIRE, Al
"B 308 3 ) FH AT 100 7 S 0 R RN A S PR 22 5 (AR iy o YL T FRE 34 o 7 3
WA, FEE A AR R AT, A SAL (Eckel et al., 2015)7 ) A
I, SR E IR ST, AL AT BERLB 4R A b TR 5 SRR e 3
NGV, P, ASCEEH R4,

i 42 A e TR AU 22 7 Al R = AR 2R

= BIBE | HEAR RS s

(—) BEREZZE

A ZF# Deschénes Fll Greenstone (2007) %% FUHFSY, R HAESEE R 041 H
JEE B ot e T Rt 22 7 Al B VAT S s e, (TR B IR L. E O,
FESHEA RVFEAR SR B AP N E LT, BERESRS M D17 A Z E
JERPERR, HIR, TR R ] — R A AR X B R EE R FE il s i, Refs S ik
— 4R H SR AR R, JT A BT I A o v TR S

HR B UL 1 A 2 N AN AR A | B B e TR ) L E A S
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Varikct =a+ ZIBIInTbLn:: + (SIX(-z + 7ik + 711 + 7k1 + 8ikc1 (1>
m#7
ARYGRE 3 AL 4 S AR, 5B gy g RO H E 7 Gl 25 K ) S
Yidcl = + EBYZHTbanI[ + 62Xcl + ’yi,rl + ’yrt + Ydt + 8idct (2)
m#7

Hrp ) Thri, k. d. e, ryot AR, HS 6 (P AS)ZT 7 5, HAE
Wl ARG B (1) AR EAASE AR IR (Price,,,) FTH AR
HIEL (Quantity,,,) , R (2) PR EESH OEFE (Skew,,, ) FH EH
PR EL (New,,,) , B ihdg (=1 SEAAEFE, 100 ¢ SFEAFAE =, PRALBIRY A%
MRS TN Thin!, FRRIRTT ¢ 76 ¢ 4F H P 3RIE TR X R m B9 RE, X,
A5 — RN R S RA SR S e, BEAY (1) rhaEd T Al — i e
RBE (yy) . BR—FMEERNL (y,) FP-m—E0EER (y,); BB (2)
HE T —E R A A B R R Ay RN, 8 A [ RO A ] T A
| & (TNt & 1 = I S N ES W T R R TR D&/ VR 20 S i b- A I D 85 s vg T A =
W, & FINIRZEI, EPABIRIT | AR ) R 220 b A i —AE 47 J2 1

(=) izt

1. e

(1) tHELEREE (Skew) , FEFEMERIE Y, HIAZL ™ 5l D& S v A 7 it
B LA A%O ™ SRR — B 0 E A0 2 4 B R T HES IS HEAS
FH—r7 5 (Chatterjee et al. | 2013)[34]O TERRE PR B, i 55 AN FR 5 ik
14 Skew Hh5: Hi—, SHEFRAH (2015) 7, fFHZCP= & OB S IEZ0 7™
Sl CUBRAY OB T BT o, 55—, 3% Lopresti (2016) 7% M3EHR IS ik IR 48 50k
wiztebs, HEASAF .

Skew,, = Y (Ex““”) x 100 (3)

keQ \ LX;y,

Hr, ko HS 6 (RS2 =5, Q Tl D= imE s, Ex Fonilin,

(2) KRB KL (Thin) . FWS R 11 AKX, BAXEHEE R 5C, H
Hr, Thin!, FoRn—A4FE T H B SIE/NT -7CHRE, Thin Fom H¥EHS AT
=7~=-2)CZRIPARE, WM, FJa— XA Thin) Fon H S-S =33CH
TR, FERAT ) DISIRIXE 13~18°C (Bl m=6) HHEfER IR X [E D,

i RE B (RVH SR =33C M REEIH AR5 MEGLERRK, £
ARARNT T MR K], H PSR = 33°C iSO e iR — K, &L i i
A AR TR R R R LR R SRR ROR A 2 AR, AR RS
1B 4, AR SCHU 4 A R 1 A% L AR R EER, B WIE; MR E N
Hh VBRI OB SRR, BT ki

OZSF IS (2020) ML, PP TR A PR B 13 ~ 18C AR BEME IR XA, 53X —FEHEXS
HAIX ] (956 #5 15 Burke Al Tanutama (2019) 7 43T, WeAh, BIS—4R P GORBUR B 0, ik 6 & 1 L4k
P, 7R B rfefs e IR TR
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2. il As it

TR E X, BRI E (Prec) . A PIRGE (Wind) . 4FF-3 H BT EL
(Sun) | FPIMRRRLEE (Wet) BAEFIE (Ammo), BEATTE S S B A G
SAEFERR, QRS AR BT BE P EUS TR R . A TR AT B Ao it U AR R R
PRSP T Al —r= 5 . B —E . BB E—E0 LU R — A R 2
I E RN, bR AR B R G s 3458 i 0 H AR A T A5 21, R i 5 22
L3/ NI B U RSN OO R Gl N L

(=) B

AR SCIY F BRI R IR AL R ARG 5 B R O AR R 1 ARG B R v i O B
SR B AR A BE . R BER RS 1951—2016 4R H X, (3% H F35
M R, BRAIR . R AR R R AT AR SCHEEL T 2000—2016
AETA) ORI, MR 20 20 P HE b o i B K 833 MESEATAE B Gl 5 K T
B B X, IR b Rl — 3R o9 T A B IX S B E A T B — 2 #] 333 b
iR,

AP B SR F 2000—2016 4F (9 H EE OCE S 1, AL Al —r s —H Y [E
— e O fE R, R B, 5% Eckel 55 (2015) ML, A UUH
B E R Z T 1 A EZ AL, IR IREEIE R — B, B AR B D
48— K HS 2002 WA, K HARYE L BT FEk i 5 R B 1T 401, 2304 St
FEMFEMERARE . 1A, AT SIEE, ARCGIA T 2000—2013 49 [ Tl A
AR, RS R AT, DAL HIR I8 T R A A @,

=L SESHT

(—) RfE=mPELER

1 JBR TR RN 27 Sl TR BRI, 45 BRI AL
ARG 25 B i T AL ) A RN AR TR B RIS ARG 1 H 1 5 R = b
FB, R TR 1—Rul 4, BARMS, tommiBaEigim 1 ok, e B
0.13%, HOHETF0.7%, HOEHREE EF0.05%, #Hir=fFfZEE080 0. 04%.
LSS R 7R T 2277 WAl AR TR R bl B, R A T R S R R
XF, OrAg Bk EEUE A BT EER, mEHER T, X rTRES s AT
7, HBGETFBEAZ AL PR, ARV R R T OCER . Anliad
PIREAL, S TR DR IRAIRE S, (X T8 T Zon bR AL, B
A AP IR D RRE R T Ak 2ot bz 4, S H LR B 2 AN eh, T RE
ARG EAFEAL, 2 e e nT UG X — I, M RRE bt O, 7E 2Rt
NEE 2 A FANB XU H 25 28 BT 5, O A 2 oo bR T A e 1 & 56
HE, L, W iR AT T 27 S A E B G ) R KU e

O TR, SR IR MG A5 R B X M5 50 REAAR T Mo« PISCH e R A A2 H
N
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F1 BEEAER

g (1) (2) (3) (4)
AR i

Price Quantity Skew New

=33 0.0013* -0. 0070 0. 0487 -0.0410
(0. 0008) (0.0024) (0.0182) (0.0153)

s il AR o = P = =
[ 5 = = b &
FEA 30 295 842 30 295 849 10 778 766 10 589 416

TR 10% 5% 1% GET BEEKY-, 55 A WU RISHRIEDR AR ik AR 94 1 R A
BRI T HR, IRTRIE, b, R,

(=) et p®

TG, ASCHET NAVERIE, 250 AR 7S T3 500 s 033 2000 A
R 35 Y A% B ) 8 ) ) B EA T RS PR AG 36 . O, e R e L& 7 Al
8 FH A BB RNk AR AR X B B DA A R A 1, O Y AR b B R 3 7 kA
MZAYEFEIUE T A SCHEHELS 1S RS

(2) G phER

FEANTE RN, 20T EARTT DA T A Rk S R, I i
N (Hornbeck, 2012) 7% 14, 3kl of LA o et A 50 AN A7 A Jy , 3 m 4
b, B ST B = AT = IR Bk o Al mT DG 2 5 B Re A SR
DR 25 B T A PR Y 7 3 8 ke oy e i o SRTT, AR A Aol AR R I T 3
IEPERS I, XA R T Al X A5 i At 572 el P DA R R LA, PR o P Mt 5 7K
FHRCA, FTRESE A A I o AR SCERIST A b X 4 S e Yk TG 7 BB T 2 75 32 >4 1l )Ty
AR AR FE W, IF o3 B 4 X A )Y OC T 2 T BE 8 1Y SR A ol Y A i
JIA 38

L. AR ARl DRI it oy ik P43 3

M b, 20 FRERAE LT Dy s s AT F IR, AR DT, KAk
TR I X Al T BB A A o 1Y) e TR N RE ) o AR A ST A 2% 30 AR Y
sl ¥R, MR S IR W S TEAR Temhis,, , BUE MR F /R % X AE & b
A R B AR A o AR = R (=33°C) 5 Tembhis,, W58 B AT W
g8, HEE RN 2 FroR, R XE R I & iR op i, Al i B lcE R R
K, M EEPEE EAEIE, B O SRR R, X R R
RIIHLDC, Al R BEAT 808 W R = i . X5 Zhang AT Li (2023) J Burke 55
(2015) " PURFSEEE SR —30, SR YA AN IR RS AIE R, X iR TR e
i i SOV AR SR BUR

ORTRE, TRt g s R i [T,
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F2 KAMXITREG RIS
) (1) (2) (3) (4)
A
Price Quantity Skew New
= 33°C xTembhis ~0.0000 -0.0044 0.0451 ~0. 0307
(0.0007) (0.0018) (0.0143) (0.0163)
0.001 _ " B e *
>33C 9 0. 0079 0. 7166 0.4789
(0.0119) (0.0025) (0.2431) (0.2714)
el b " 2 n 2
A& 30 295 842 30 295 849 10 778 766 10 589 416

TE: PUEHRANA T ACEI, B3 T 3SR ) S, T 3R,

2. RPARRAR R ()R I B

AL G MY R T, R IR BRI, S 4 EARMNAT IR,
RN — {5 B4 04 v oa] DL s A R 6 4 2 5 8 I I R, 3£ F Simon
(1955) " [BLE , ASURBEREE s KT SRAR IR ST LT, ok & Sk
WERGAN 4T A4 5L, DI B 15 b A YR B )y P B, A ] R B TR oy
it A RRARRUS: , RIEAR SCTR Bl DGR B AP i, s laoxod Al s A 170 T 5 i)
SUES , NEUEX R, R EEE RSB EE B R (R A X,
2019) MY DL S ARARGE” NS, SEiT 2009—2016 A HA [ 4530k Tl 7 R o )
AR AR, S AR S AR B2 I DG TE BE . AR 6 B s B OG0 B R AR
(Aw) , WSRO BE 22 S, O 55 Mo v TR A5 B 300 il i 141 3 i
FFmE 2 3 XFRE A IRE S5 5 o, Y3 XA AR 2 1) G FE R T, A o s
XF 22 7 Al 11 SE 4 ) B TR e R S AR, R A RS HE T 2 Al 1935
NLRET . SR, IXFROCHE BE MR T A 78 S TH bR SR A USSR, BUR AR
PRI FREE & H1 51 B4 A S AR BE ()8, R IBCE R4 LA KA 77 S A g

it .

®3 WEBEEEMIENEENATIER

3 (D (2) (3) (4
AR
Price Quantity Skew New
] 1 o B o *
= 33°C xAut 0. 000 0. 0067 0.0293 0. 0276
(0. 0006) (0.0021) (0.0136) (0.0162)
=133 0. 0022 -0. 0059 0. 0698 ™ -0. 0806
(0.0011) (0.0031) (0.0290) (0.0259)
Pl Ar i P P 2 2
BT 2 2 2 2
FEAs 17 902 924 17 902 934 6 734 468 6 734 504
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3. XA AR B 4 T 7 P B 7 R 4 B X ) R

TEDLER AT, A SCHE— AR 2% SR B () A 56 T BE 75 $2 T 4 A4 b IX 11
TEaE R, T R BT (G2 30 AR AR IIE S T BT ) Al B
Wi, F4GEREIR, BT ARARWZ 0 56T 25 0 T I Sl X Al (4 SR
HLARSRUE,  H 00 S B R ™ i o S 32 A i o IR ) B TS R A P R, Hh e
SRR AR T AR, SRR AL, ST RAS R X 46 B X Y
RO e A 2 DA VB B2 MR R 01, Al T e e DX %o 7 W O 1
W (Aw=1), Hmm R4 -0, 0114 28K 0. 0058, 7 B i &5 1 1Y 11
I C AN, X —RIRY, 3 XA B8 R 8 S A, fefS
B E IR AP v TR v R RAE N BE L RRIIETE R ALK, s AR E LT,
BT A A 1 1 AU A DA 6 B RN B R RE R, T i A A P s iR B e R

F4 WMEEEBEMNIENEERGTRSXAAMXHISEDNE

D (2) (3) (4)
RIS
Price Quantity Skew New
-0. 0005 _
=33C xAu 0.0172 0. 0698 0. 1088
(0.0013) (0.0032) (0.0355) (0.0447)
=33 ~0.0008 -0.0114 0.1108 0. 1285
(0.0025) (0.0047) (0.0459) (0. 0446)
il AR B B B "
[#] %E RN P 2 A R
FEAS 8 388 216 8 388 216 3221 415 3221 420

Pu AL G

(—) MapZHRfTIRG % Zmd Loy d ok

1. SEARIG S A EFHEUN

A SCH L 2000—2016 4 19 £ 7= 5 Aok B 0 B, S 2% B O AR AR R
(2020) TR L Y55 SR WS FEATPEAL . AR SCREA AT 492679 KAk, 7
S TE A SR ) Al AT 54294 KU H bR BUST 5t 56 4 SRS 0 Aol A 48407 K (15
89.16%) , X—ZEHUESL T o [ £ 7= fh Al e 1 i 3 B — 2 B AR B 15 g
1o TR YA i e TR 227 i T AR B B T SR T = W 4
g, ASCEEE T 2000—2013 AR Tolk b3 s Aoy, SR .

Cost,, = ay + X BiThinl +8,X, +y, +7, +7, + 2, (4)

m#7

OX —ZERE5HIEB AR (2020) AL, ATIFIH 2000—2013 4 i 1) e R CE R RS A E Tl 4
MV B e B A R B A A TE 4 2 H IS T 9. 7% Rk M SE g sk me i ) ML 2 R, AR
B LB 1%,
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Hrr ) Cost Fon Al A7z 8 WA, ] 328 55 A RS B 2% FH =22 R DA T
B i, y,, FRITIE—AE O B E RO, HART RS XS F3—3, £5%58
(1) FR/R T st 7= 5 i Al A B, BFERas R R, BIE R E N
1E, RO SR RS T 27 O A s E A, T 25 i
FA B — @i T, el LA A e Ik 4l o, BRI A% ik

2. kR

Z 7 Al EE RS AR T B S A TR A G, R X — s P
B, ASGEK IR T & X 2 = S Ak B 0 B A R, 2% Khandelwal 4§
(2013) % By, {#iH Broda Fll Weinstein (2006) " (& 4Tl 2 AR TP
DT 2000—2016 4FZ 7= fh Ak HS 6 {7 %™ 5 2 T80 ) S 4848 (Quality) . 7=
TR AR R AR (1) PRSI TS, SERIE S (2) F, R
B, Ao iR AR PR T 2 = Al O B, HEBRIL SRR, A b, o
TR AR AN STt 11 Aol o e J o LA 5 VR A, st R s ik T
e i e R X 22 7 Al 11 SE 4 B EIR AN

&5 MEHEE (1)

(1) (2) (3)
A WA L TR0 TEAPE R ]
Cost Quality Price Quantity
=330 0.0016 -0. 0030 0. 0037 0. 0001
(0.0007) (0.0016) (0.0011) (0.0029)
=33 XUncore -0. 0026 -0.0077 ™
(0.0009) (0.0015)
Pl A P P P P
[ 5 25K & = P P
A& 470 226 30 295 842 30 295 842 30 295 849

(=) Mk & BT > 5 5 P B

A b SCH 30T, A0 il i B R T3 LU B AIRE ), IR
Xof A i v Uik B AN R ept B, Al A ) TR B R AR O P R T 7 i e
B2, Az E iR e, A ] BE EARAZ O S B SR E M AL, B
[ b SRR AR R s/, TSR I 4F . T 5k B2 S LT, A
BRIl 0 FAY = 5 X O SRR L S, IR RE P AR O EAE R (Uncore)
MIZT AR O A 1, w0, L ahE XS ESC—B, ik
Uncore 5=33CHIZCHIN, MMARERL (1) $tfrmlE, 582 0ESE (3) 5,
TCI RN AR B IEH 3RS0t PR i [H 52 B0 R BCERTE 1% 1 %
PRS- B2 10, KRB TAZG P, ARG ™ i iy A TR B )N
{HHR PR T REIREE 2R, B0 s R B TR a4, BRI O ds b
Bk, B OEEIER TR (=33CHRIRIHRECH 0.0001) , @il rbdi T %0 A

168



(BFRT 5 FA) 2024 % 9 4

AR ) T S BRI RE T SR B TIESE

(Z) x4k 26 %0

BL A3 pr et A e k23 38 2ok 52 e il 1 = A A = ROR R B S vm il s,
TR X — WL AL, ANSCRAREL (4) b PR By 2257 il Y 1l 1)
5iE 7% (Labpro) . WAKH (Cappro) MEZRETF (TFP) f54551 7l
AT o SR SRR Tl S (B R MOl A G S B O 45y 57 sh A= 7= % R
SRR T S BB b SR [ 7 M i AR A RV AR LP WA 2 B R A
R EELSRILE 6, 5 (1) — (3) Uil Xt o7 sh =g A =R 4
B A R A ZE R, R DR ] R W O, RS T AR v R X A
PR A S 2 A AR, RO, AR SGAIE— 2D T M i i T Tl R
M, FAKRWE, DASEPR™ VR R &, XIRIRL (4) BT mIE, 255800
FK6H (4) H, Mevmmi i E AL T 2770 DA, Bl g R R
T p e A ST AL BT B s e, OB B TR T R S R

RE

*6 MK (2)

(1) (2) (3) (4)

Labpro Cappro TFP Output
=33 -0.0088 " -1.8117° -0. 0073 ™ -0. 0057
(0.0025) (1.0802) (0.0037) (0.0030)

A b= = = b=
FEA 469 604 467 103 143 285 469 604

T WROTIE . HAR IR IR AR

(—) FPFHABHIELEYHR
AR SCAEE AN T A A A A T 40407

6
Depenim =a+t ZBZTZ + 51Xc1 + yt’x + le + y,w + gixcl (5)

1

Horfr, AR Depen, A3 %r: VB (Price) . HOVEOR (Quantity) . 1
JEHRE (Shew) I CF= GFIEEE (New) . 6F x F57% HS 6 (%7 Sty 11
IR, B RS T 2L 2°C . 7°C . 12°C, 17°C 1 22°C O Jg bk 45 45 5 4 i 1Y

DSEBR Tl B T A (R L 1999 45 Ky BEIIA0 th T Hi Mo i Bca i . Sl 77 T 2 2k
L 1999 47y B4 0 2 P I B R

QYT AT CRIUE -2, 5~27°C 2], [N T (45 SR TTRE 5140, ASCRIR T ks, 9%
B R 22° — A, AR BI04 B — . AR LR 74 Stata 114 mkspline
RS

169



(BT HFA) 2024 5% 9

— RIS, TR B Fs i o BER L I R RER . HAY T RS (8
SEOC—E, BIEGPRIE 7, nTRULEL, 27 R A A H RS AR R
FAERF ARG R, Tt Ml R ARR AL, U LIl H 5 0 DA A4
re A A R BRI INAE G, (R B RO R ™ AR B e
BEE e ER AR, Ul BT X ARl R SR e H AR

R7 FIEHKEBEHIELEZMW

- (1) (2) (3) (4)
-3y
Price Quantity Skew New
76 0. 0681 ™ -0.1891 *** 1. 8388 ™ -0.7342*
o (0.0205) (0.0575) (0.5238) (0.3166)
e 0. 0245 0.0682* -0. 1128 -0. 4008
(0.0123) (0.0376) (0.3086) (0.2583)
- 0.0148 -0.0274 0.3197 -0. 4587
(0.0111) (0.0276) (0.2262) (0.2114)
7 0.0243 " -0. 0549 0. 6279 * -0. 9069 ***
“ (0.0125) (0.0339) (0.3063) (0.3323)
- 0. 0052 -0.0318 0. 7504 -2.7064
(0.0178) (0.0514) (0.8079) (1.6687)
i 0. 0292 -0.2524*** 1.7171 -5.7113*
(0.0272) (0.0927) (1.2673) (2.8926)
P AR 5 & P = =
[ 7 28 o = P = =
FEA 30 295 842 30 295 849 10 778 766 10 589 416

(=) ARAR & B L F AL I 3T 0
TR, AR SOR A 5 AR 48 U D 2 3 DX D SR R RS2, S, R

A LR ST O 725 1 SR (R A AR X RSN
=a +Bi[ Tyear, - T 1"+ Bi[ Tyear, - T* ] +8,X, +v,
PV TVt (6)
Horp, 17 RRHIX ¢ B PTAR L, T 1970—1999 4 7 249 I 7
[ Tyear,—T. 1" R AFXAS AT Y Dy b A0 H (B0 1E ) i 25 2, 4 Tyear,,—T >0 B
WEMEALT, 4 Tyear,~T <O WIHH 0, [ Tyear,~T |~ JAER RN P 52 <
WM RS, 2 Tyear,~T, >0 WE R 0, 4 Tyear, T <O WRHRZEH %
XHE, BIEREL B B il Fom B IE ) (fam) 28 Dy s R H A 1°C X5 4
v F R, R T RS LS EC-8, BIHSE R WK 8, AR IE M
D 25 W & HI 55 1 2 A R, BARR I IR 1 w2 4 BT 10, Sl
HAS H2 i 3. 48% , AR I8/> 8.37%, M HAETEE FTt0.88%, HH B ™= i
TR 0. 66% , 1 B TE 10% 19 3 PEoKF Fisib 1 B8, TTE 5% 1
BFEVEAKCE BRI T W FUR e A AR, BEE AR, AR T R A AR

Depen

ixct

170



(EFRR B A 2024 5% 9 2

BTt ATRES 2P 55 22 7 dh Al i TR

®8 SERERNEEENM

. (1) (2) (3) (4)
AF i
Price Quantity Skew New

[ Tyear ~T" 1* 0. 0348 *** -0. 0837 *** 0. 8766 *** -0. 6619 ***
Tt e (0.0103) (0.0303) (0.2770) (0.2246)

[ Tyear, ~T* |- -0.0172 -0.1354* 0. 4622 13116
Tt (0.0245) (0.0748) (0.8149) (0.5493)
s il AR = P = =
[ 5 R & = 2 2

FEA 30 295 842 30 295 849 10 778 766 10 589 416

N EE AR

AR T B T AT AR S, (R R 2R A P S A IR 1 R4S 2 78 40T
9% ASCHIFH 2000—2016 4G N R, B RERTT T B s e T ) v [ 22 7 i
Al RIS AR HIBLE] . FIE 30, Wit e T 55 T X el A
M3ad )y, BAREHUONH DMk EFF . W O B hn . COBCR EE S
FHk > AERs T AR S ] S IRLE RN RN R A A A kR, IR
FEXZPE A ER AR RS, FARZSISRRTE, PLHIRE BoR, AR T mEE
P T RS S ) B R R R TGO R A A, R
Ho BRI K, ARG S AR, X BT R E BT gAY
Wi, no7sh, WM B R A TR R M, S BT 0 R0 R SRR R
Wk

X Al AR R R R, A S e B i e TN S A IX A M s B A 7 T
SO S Ay B R B DX AR A R A e e RS AL 2, X
GRS I 1) LAY DG 1 RE A% B B 4R TH A X B R AE R R . BRI S, R
SR R b o T O AR AU R RSO IR RRAIG, DR R R K
%, (HAERM R, XN 7R R M IX T 28 i, A SCATF R T 4l 8
5T, 55—, SMFERRIEANT LI, SRS 2 Al i 58 4 ) BRI R
A 55, AR ARIY IE 1) i B X 22 7 Al 8 R 1T 0 A N S ) 7 TR
LB i B R FE 3 KR M oK 3k B e ) 3 W A BRI % 25 1) 55 22 7 b il A o 1
GO DA

ARSCHE 7R T WS e T 22 7 Al TS B SRR R IR, TR K B R I A
SAEAEAL I S T AT RE ] . LR TETE 2030 A RTSE B A I, 2060 4FHi
SEEURR R, ORI AR A A P A B R, RIS, O R AR AR b R S
R AR KL R 51 528 AN 28 55 PR R A BRI SR AR R S HS R, IR REBUT =2 A

171



(EFRR B FIA) 2024 55 0 B

RO SIS T, DA RRARR A P e B 25 XUBS: ] I 7 A £ i 14025 7
REJT M i, JEHORRIAMBIX B ARSI, AR e B DX AR iy i o ok
R BT S ERZIE -0 17 SR FSnNRILE ) Firkccys R I LIEF S e ST AR A 8
Al , e < 1) UM P A, AN, T BRI P, RS X
RO WSS R R PN gt B s o AN VA S vy S = D W S H P S B
ARG IR, AR AR A U A A RS 2, 3l s il B AR, ds &l T
HARG M RMNBL . eot, Al SRR B AT RS AE, 52k ESG BE, MUk b
W AL

[ &% 30k ]

[1] DELL M, JONES B F, OLKEN B A. What do We Learn from the Weather? The New Climate—Economy Literature
[J]. Journal of Economic Literature, 2014, 52 (3). 740-798.
[2] BERNARD A B, REDDING S J, SCHOTT P K. Multiple-product Firms and Product Switching [J]. American
Economic Review, 2010, 100: 70-97.
[3] MELITZ M J. The Impact of Trade on Intra—industry Reallocations and Aggregate Industry Productivity [J].
Econometrica, 2003 71: 1695-1725.
[4] MAYER T, MELITZ M J, OTTAVIANO G I P. Market Size, Competition, and the Product Mix of Exporters
[J]. American Economic Review, 2014, 104 (2): 495-536.
[5] ECKEL C, NEARY J P. Multi-product Firms and Flexible Manufacturing in the Global Economy [J]. The Re-
view of Economic Studies, 2010, 77 (1) . 188-217.
(6] B, XSAIE . REROEEET AP EMD " MB0E” B85 (1], EHEIAE, 2020 (8): 83-98.
(7] Rz, kB3, XM . BRI S £ Al e b DA — A P EHRE LIRS [1]. &m
T, 2021, 491 (5): 97-116.
[8] PRELE, B0, SKIes . ML aE b5l Ay a VA (1], HESZedk, 2023, 46 (5): 29-57.
[9] Z/NF, RIFIH, RAT, 5. BEER S O™ R (1], 2805, 2023, 58 (1): 124-140.
[10] #oh, finrde, . Bema Sl b= Mok, HTREA WM (1] RS, 2024
(5):3-33.
[11] MA Y, TANG H, ZHANG Y. Factor Intensity, Product Switching, and Productivity; Evidence from Chinese Ex-
porters [J]. Journal of International Economics, 2014, 92 (2) . 349-362.
[12] M, 2587 iR TBEHOR | AR EREE G 2 M sCRIE (1], 2o, 2020, 55 (4):
167-183.
[13] RElE, #F8, 25 MERAR S O M —HE T E 2™ 5L EaERE [1]. W
BWESE, 2021, 32 (5): 1-11.
[14] BOHRA-MISHRA P, OPPENHEIMER M, HSIANG S M. Nonlinear Permanent Migration Response to Climatic
Variations but Minimal Response to Disasters [J]. Proceedings of the National Academy of Sciences, 2014, 111
(27) : 9780-9785.
[15] CAI X, LU Y, WANG J. The Impact of Temperature on Manufacturing Worker Productivity: Evidence from Per-
sonnel Data [J]. Journal of Comparative Economics, 2018, 46 (4) . 889-905.
[16] UNDERWOOD B S, GUIDO Z, GUDIPUDI P, et al. Increased Costs to US Pavement Infrastructure from Future
Temperature Rise [J]. Nature Climate Change, 2017, 7 (10): 704-707.
[17] BARUA S, COLOMBAGE S, VALENZUELA E. Climate Change Impact on Foreign Direct Investment Inflows: A
Dynamic Assessment at the Global, Regional and Economic Level [ R]. 2020.

172



(BT HEA) 2024 5% 9 4

[18] JONES B F, OLKEN B A. Climate Shocks and Exports [J]. American Economic Review, 2010, 100 (2) : 454
-459.

[19] &Ml Pedps, IS . R IZT R AN K207 1 (1], FETALZP, 2020 (9) - 42-60.

[20] CHEN X, YANG L. Temperature and Industrial Output: Firm—level Evidence from China [J]. Journal of Envi-
ronmental Economics and Management, 2019, 95, 257-274.

[21] #B%, Loathfe, BRIDOE . IR (T o B Tl A P i 5w XORCBLHI 30T (D). &8F% (1), 2020, 20
(5): 299-320.

[22] ZHANG P, DESCHENES O, MENG K, et al. Temperature Effects on Productivity and Factor Reallocation: Evi-
dence from a Half Million Chinese Manufacturing Plants [J]. Journal of Environmental Economics and Manage-
ment, 2018, 88: 1-17.

[23] ZHANG J, LI H. Will Temperature Affect the Export Quality of Firms? Evidence from China [J]. International
Journal of Climate Change Strategies and Management, 2023, 15 (4): 493-514.

[24] LI C, CONG J, YIN L. Extreme Heat and Exports: Evidence from Chinese Exporters [J]. China Economic Re-
view, 2021, 66; 101593.

[25] KARLSSON J. Temperature and Exports; Evidence from the United States [ J]. Environmental and Resource
Economics, 2021, 80 (2): 311-337.

[26] INZ, LIF W, LIN Y, et al. Do Firms Adapt to Climate Change? Evidence from Establishment—Level Data
[R]. 2020.

[27] PANKRATZ N M C, SCHILLER C M. Climate Change and Adaptation in Global Supply—chain Networks [J].
The Review of Financial Studies, 2024, 37 (6): 1729-1777.

[28] LEPORI G M. Air Pollution and Stock Returns: Evidence from a Natural Experiment [J]. Journal of Empirical
Finance, 2016 (35): 25-42.

[29] MORABITO M, CECCHI L, CRISCI A, et al. Relationship between Work —related Accidents and Hot Weather
Conditions in Tuscany ( Central Italy) [J]. Industrial Health, 2006, 44 (3). 458-464.

[30] #MBETE, MARA. SRR, SEHRMS 27l i AT (1], PETAkZS, 2020 (10): 119
-137.

[31] ADHVARYU A, KALA N, NYSHADHAM A. The Light and the Heat: Productivity Co—benefits of Energy—sav-
ing Technology [J]. Review of Economics and Statistics, 2020, 102 (4) . 779-792.

[32] ECKEL C, TACOVONE L, JAVORCIK B, et al. Multi-product Firms at Home and Away: Cost—versus Quality—
based Competence [J]. Journal of International Economics, 2015, 95 (2) . 216-232.

[33] DESCHENES O, GREENSTONE M. The Economic Impacts of Climate Change: Evidence from Agricultural Out-
put and Random Fluctuations in Weather [J]. American Economic Review, 2007, 97 (1) : 354-385.

[34] CHATTERJEE A, DIX-CARNEIRO R, VICHYANOND J. Multi—product Firms and Exchange Rate Fluctuations
[J]. American Economic Journal: Economic Policy, 2013, 5 (2). 77-110.

[35] Rz, #5W, BHM . ARTHCRZED P HEF S 257 fh Ak f9 DT A —— LU [ i3l Aol
Jofl [3]. EBEHLA, 2015 (2): 17-31.

[36] LOPRESTI J. Multiproduct Firms and Product Scope Adjustment in Trade [J]. Journal of International Econom-
ics, 2016, 100: 160-173.

[37] BURKE M, TANUTAMA V. Climatic Constraints on Aggregate Economic Output [ R]. National Bureau of Eco-
nomic Research, 2019.

[38] HORNBECK R. The Enduring Impact of the American Dust Bowl: Short—and Long Run Adjustments to Environ-
mental Catastrophe [J]. American Economic Review, 2012, 102 (4) . 1477-1507.

[39] BURKE M, HSIANG S M, MIGUEL E. Global Non-linear Effect of Temperature on Economic Production []J].
Nature, 2015, 527 235-239.

173



(BT HFA) 2024 5% 9

[40] SIMON H A. A Behavioral Model of Rational Choice [J]. The Quarterly Journal of Economics, 1955: 99-118.

[41] BEAiRE, . ERME, MRS EER S (1], @55, 2019, 54 (11): 71-86.

[42] KHANDELWAL A K, SCHOTT P K, WEL S J. Trade Liberalization and Embedded Institutional Reform; Evi-
dence from Chinese Exporters [J]. American Economic Review, 2013, 103 (6): 2169-2195.

[43] BRODA C, WEINSTEIN D E. Globalization and the Gains from Variety [J]. The Quarterly Journal of Econom-
ics, 2006, 121 (2). 541-585.

How Does Extreme Heat Affect the Export Performance
of Multi-product Firms
—Evidence from China
ZHANG Junmei TONG Jiadong LI Jiantong

Abstract: Extreme weather conditions are profoundly influencing the decision-mak-
ing and resource allocation of micro-entities. This study, using China Customs and mete-
orological data from 2000 to 2016, reveals that multi-product firms respond to extreme heat
by increasing export prices and export concentration. Simultaneously, they experience a
significant decline in export quantities and the introduction of new export product varie-
ties. The mechanism analysis indicates that the rise in export prices is primarily driven by
increased costs for multi-product firms. The heat resilience of core products encourages
firms to enhance export concentration, and the productivity decline caused by extreme heat
leads to a contraction in export volumes and the introduction of new product varieties.
Firms located in hot regions are more susceptible to the adverse effects of extreme heat.
Focusing on the issue of global warming improves firms’ ability to adapt to extreme heat,
especially in hotter regions, where this improvement of adaptive capacity is more pro-
nounced. Moreover, the increase in average annual temperatures and positive deviations
from historical temperatures have also weakened the export competitiveness of multi-prod-
uct firms, further confirming that climate warming, characterized mainly by rising extreme
heat and temperatures, poses a threat to the sustainable development of multi-product
firms. This paper deepens the research on firm climate resilience from the perspective of
the internal resource allocation of multi-product firms, highlighting the significance of
China’s current efforts to combat climate change.

Keywords: Exireme Heat; Export Behavior of Multi-product Firms; Climate Adapta-
tion
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