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Abstract

Against the backdrop of global supply chain restructuring, this paper utilizes monthly data from
2015 to 2025 and employs the Difference-in-Differences (DID) method to systematically investigate
the impact of U.S. trade policy uncertainty (TPU) on China’s exports of automatic data processing (ADP)
equipment. Innovatively focusing on disaggregated ADP products, this study constructs a two-stage
analytical framework comprising “expectation adjustment” and “shock realization,” and selects Ger-
many and Japan as a control group to effectively isolate policy-specific effects. The findings reveal that:
First, U.S. TPU significantly reduces China’s ADP exports to the U.S. by 59.52%, a conclusion that re-
mains robust across multiple robustness checks. Second, the policy shock exhibits non-linear dynamic
characteristics. The market experienced a pre-emptive decline of 7.67% during the expectation ad-
justment stage, and the decline further deepened during the shock realization stage, confirming a
significant forward-looking expectation effect. Third, the TPU shock primarily triggers export mar-
ket diversion rather than an aggregate contraction in export volume. This paper provides a novel
perspective for understanding the transmission mechanism of TPU on high-tech product trade, of-
fering important policy implications for optimizing export structures and enhancing risk early-
warning mechanisms.
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1. 53|

H 5 30 kb 7 1% % (Automatic Data Processing Equipment, ADP)E %0722 b AR I Rt i, A2
LR G RMEENIR . —. HWE2SEAWMEERRE, MEEAR AR R BB H KRR B
B3k, Hh DR EAKTIRSZ R 5 BURA € 2 [1]. 1 2018 3R s /A8t LAk, 36 Ehdid
TAE SR FAR VG 2R F B, RRE KA 5 RGO . A S BB B & 5 5 A
A, PR ESE TS B, AR AR A, 12 8 SR At &R 5 5
MEZRJIWT, B ISR SEMI[2]. 2025 4E4), SEEXT4E ADP P2 dh BBl R it — %, SInariEce
TR RREL R, TER 1 AL BR 5 BUR AN E i o 51 5 BUR AN € e B A A T it e . FREpEAn
PBUERRAE, A SR G, s SR A TR AR B e . A R A S S S
A KIS R PR

KT R 5y R AN & VEFR O D FE A T A A SOt 1 B BTV B S HE . Baker etal. (2016) T 61 1
P AR T T ) SO R I 2 B BUE A E M (EPU)FE L, N EALTIT AT 2858 T SUAR AT IR [3] . 76 ML JE
fili I, Caldara et al. (2020)i3F— 5 B AL T2 2 S, @i A ORI R AV I B 16 2 WOUAR 73 i
PSR 22 (R BEATL U Bl 2 B, g gt 1 2 W e B S5 o0 A J2 T 11 22 48 57 2 BUREAN I 7 1 (TP U 2 45
PR ZR, AR T 51 5 B AR (1 AR A s B LR s A 4]

AT TR 57 5 BURANI € PR & 50 J5 R ORI R & W s MR i M kG, SR 2 BUR

DOI: 10.12677/bglo.2026.144025 242 k4 ER AL


https://doi.org/10.12677/bglo.2026.144025
http://creativecommons.org/licenses/by/4.0/

RE F

AR AT BRI AL BRI . BORBIFTBE DM HTI7 584 77, MR 25 A T+ 2 [5] . $2
Gy BCRANT YRS o [ Al R&D BB RA L SUa AR I, T /F F 32 2 @ BURF AN L Al
1M1 Rl 5% 240 R4 SR R SEBLKI[6] . 57 5 BRI E M 10 T S i Aol T 2R, AR T Alk 2 B8k
P8 PR 3 T4 ] Aol VDR 7] B KRB SCIRIT SR M, 57 5 BOR AN VE A R O RE i A 244
LR ZITHRRE RO R, AR5 S A o SRS BA AN R R .

DA CHUSERURAL, (BAFAE—E R RRIE. AT T2 RE T 20 Bl A =1, &
AN R T 558 TPU Pl AN, AR, ZHWFTCRA ST =ik, REEMITEER
FATE R R I BN o T, AL Bl mI 2 DU A% Lo 1ol SR 57 5 ROSRA B s 0 15 25 4] 17 o
X$3& ADP 1?7 QRAFAESMHI RN, HahAHeAR A2 i R T ki 2 gt 20 B 7 BORTNE 48 1k =
VAT O AR SRR ? SREAWE AR, ASCRIA PR sTRRABLE = M, WO R AR
ADP X RH ™ i, GRAN T BUA SCEREE AR 23 7 b 2 T FEAN AL AR s =, M TR A 0] 5 oty
DU PR BEITHESR , 87 1 51 5 ORI 8 P o BB P s B v s =, SR H PRI x4,
AU Z2 70 A 2800 1 1 SR 1 TPU OSSR, il 2 MA@ PER S8 i DR 1 DAL R IR A T S 47k

2. ERHHISHRRIZ
2.1. ASBRTHEMAESIEH

Wl 1R, SR S BOR AN E X Y 1 52 D) (s AT g i i = 2% B AR SE L

o, EAERUARRIE. GO E R 5B ARG, WA B A EICHIN . R
B S ] B A AN T T, S ECRAL AR S . teAh, E B 5 BOR R L S 2 RH0,
BOA, AEcbisEsa, M DAMWESETTH, #RAE—ERERE LSEm A AT O8], R DRER AN E Vil
IEPTBRASBE R 5 o AV BEAT Y 35BS s A mT [ RO B RRAS, BRI E P ETH, 4
b2 AR B B £t DA IR IECRE 5, X EEINH] T 5 S E[9]. ADP i A S 4
7P R AR R A BE N E 522, — HBORM AL, XL A ME AR, Bt Al
XTBCRAS S BN BUR, TR A E Ik LTI i PR .

B, FTORIMHIRIE. 5 BURA & Ml A5 5 A2 1@ LR Rt 1 R i Ak R SR . K
ADP 3t P TG SRR BRI ANHRE VL, TR T FARPEAE . A KRG & R, SR/ 24tk
R RGNS, X B 30h B DT S A sh itk Tt Ak B B 5 5 BURAN € 1 BT
I, TSRS EERE, RIV EHERIET S AN A i SR AL, b2 Rz
S ST PR A S S I, (HIX SR 2 i RN AT, IR SELBERI R L 3 A R A T I 1 A P 4 [10]
[11]. X —HLHI/E ADP B2 5 PRI NI . e BE 1 R FURE BT R, 2 a8 40k o [ 44
PR IR T 8, LA B AT 4R ALY, R o o [ H 1 Tl e ) o

=, HNEEEMIRIE. SR NE 2SI POk ADP P BE KN BE R B . 5% [ O R e
BERCH S, P RERS R IAT e ) Al AT 7, AR SE R BOH oK. X BRI DT
Fet%, WaTRE RS 5 S5 DAL R B [12] [13]. ER B AWEVERI T R T, & ADP L. 4l
AT RE AT IS 1k M I A0 A A 7 MR AR (] P B2 5 Z 1) AR, BBOR AN B AR S5y T A ARz i — 20, it
JBE B R A AL S T . s R AR LR ADP 7 i (AR BE R, HS847150) % B AN E P B A
R, AR T RE AR s T P A P REVD DR AT SE T I Rk . It 2025 45 HS847150 X
SEH FUR PR, i R S R S B BT, Bk Al £ v v e i BRI SR E AT (E
FHESRZ, ADP PEER &Ry TRAAMBEERMN, WA BT, BIHREZ AT, (Ef—1
PRI i B T R o P 1 R X 2% S AU N, 3 35 TR A ol e K82 [14]

DOI: 10.12677/bglo.2026.144025 243 BRI


https://doi.org/10.12677/bglo.2026.144025

B RERATEME P EADPH OM=BESHE

—| 1EEMARE | | 2BRWEEE | — 3HESEARE

O SIEPEA L7 5L, XA D HStEEmEOER D EEAOHHEBRTS, RWTLEE

RN TR @ EEADPEOBRERS. BEAT, @ WHADPRASBINET, HIBEHSHR
@ HOMETE, SUBARERS AR HRRE JE

TEMAE SR E @ PR BHRADPESE, HEH(
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Figure 1. Transmission mechanism diagram
E 1 ZSiEREE

2.2. AR SR B E7SHRE

& S5 S A S8 A BUCR SEN AE Arh AL, ER G BOR R m e AN, BT ke
IRYESE TR BUR A 5 AT N, TR TR [15]. BARSBIARM Ui, 2024 £ FPEXREL T E
FERHOS R G BURIE S, @ ORAIH DR 2] 2025 VISR mMER, Rk ] g
FEBUR IE A HU AT 6 A H BDHEANTUH R, RO E . AR R ik . £F 2025 4
WIBCR IEAERUE, i N 5 IUW, 7730 RARR TUH A HoR, BT A R AT B L N AT R
MEEAE KT, FrokBinhi BHEH T ORI R 2 454, 30 DA B0 5 KR R [10]. 2T Riks
W AT, ASCE W LN AR

H1: 3¢ 5 5 BURAH &t B 30H] 7 R E XS 55 ADP H M, AbERZHSEE A T X Bl E . H A
F1R) L 1T e 4 2 5K

H2: BORMAAE RSN B ZE S, ORI I(2024 45 7 A £ 12 H) S/~ funsgm, i il
(2025 45 1 H R Ja ) 1 A7 T 3800 . 355 5 T TS R B

H3: 7EFUIAREIIZ AT, AH4L 5 X IR ADP A ARTEE RS MEZE R, 2 DID FikiF
1T .

3. sEIt
3.1 EHREE

AR SCR FH A E 7 4377 (Difference-in-Differences, DID) VAL 2 [ 57 5 B AN & M (TPU) X [E H 34k
AL TR % (ADP) H RS2 o MRS AR A BEE 1) 22 57, AR SR DL AL

(1) F:fik DID 7Y

NEMRER DID flith &, E A AN 2 B R 258 Al A A

In_export,, = + £-did,, + y - treat, + & - post, + &, 1)
Hr,  In_export, FoREZK i Rt i E ADP H O E(GE TN treat, NACFRAEIT &, 4
H O H Ry SEER 1, ONEERE S H AR 05 post, MR EAAR R, 2025 4E 1 A K2 R L, K
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RE F

JUHX 0; did,, = treat, x post, JyAZ Lo FEAL R, HARHL B IRMRBUR T KITF RN &, NBENLIRZET. AL
BEH T J@oR DID Jfifaitt), HR] RE K 0 A2 B BUAl v 3%
(2) XA [ 7 ROsi DID A
DN Al AN BB IS 1) A0 ) T 28 S it (b PP 0 ) P2 AN 058) AT AN i ] 52 38 A P IS T & 4 (B 42 Bk ADP
R FEERIR), ASSOR A E 5K - 1) X ) [ i RS B A Sy e e A vt
In_export,, =+ B-did,, + 1, + 4, + &, 2

Horr, g, ST € R0SE, A $E % AN B AN TR AR A PR T AR AIE s A, I ] [ 5 OB O 4 DA 8),
SEPTA I S IE R T i I TR S ity o AEAZB0E T, treat; B 1 5K [ 58 RONE g4 58 42U, post, A ] ]
SE RN A SEARAC, WAL (2) Fh AN B Bk B treat, A post, o AR AR SC AL L IR T HENE i XU
ZOr AR T R TPU ki (RIRe S PR RN .

(3) MibrBLr B DID 7

%4t DID K BEf b MON I sl 300, (B5 SBORBA R S BT, i3 R SRR S AR Bk
S HRATY, TERIUYIRON . i ix —Zh AL, ASSCHIEE “ BB B - oy 530 WY B HrAE e

In_export,, = o + g, -did_phasel,, + 5, -did_phase2,, + i, + 4, + &, 3)

Frr, phasel, TR B L B, 2024 £ 7 H & 2024 4F 12 AL, RN 0; phase2, Jynfk LB
WIEMAR &, 2025 4 1 A &2 JEH 1, H4 N 0; did_phasel, = treat, x phasel, , Jsc il 75301 i % 301 ) ab
R did_phase2,, = treat; x phase2, , [eBtifi st LR AL FRRLS . S5 B A1 Ba 53 il i 9 N B 11T
BJAEFRNE, H7 B < Pr< O, W W ey A7 S 35 B0 R WS PR T A0 8, LIS S e 5 A7 1) Rk R ik — 2B 0K
(4) FHAHF BBV
N2 B BRI S A S A I AT R R, AR SR A (Event Study):

11
In_export, =a -+, oo B TDyj+ 4+ 4 +& 4)

Hrb, D NS (A AR R, DL 2025 4F 1 H 9 FEAHEI(k =0, #AmE): Kk RO T ZAEIE H 6 i
W&, FUHFRSEIET, EERRFME: TD,, = treat; x D,  JYACPRAL 5 S [A] fEADLAZ & /52 LI
P AT A S WA B AN TR Z 5. A IUEI(k < 0)) B Bk A&, WSCRFTHTE SR
B A U (k €[-6,-1])i B R3E vt WRESEAEAE FUYIRON ; #5 bl 5L LTIk > 0) ) B, 235 9
HAKHMEENE, Wb AT RSB AR AL -

3.2. ZTERAA

Wefere Az & In_exporty, , THEEE S 0 HHEShEHE A% (HS code: 8471) 11 H 2 G400 # (36T
). BO B AT bR 577 2, A REURRE N E 4 k.

oA R did,, AFASEFERRET. % <0 HEitE 2, W EE S 5 BUR A
PR Z M 7 EX 26 ADP HH .

PR NEMRER TR, AR A R gy N DL iR R (1) 36 E R 5 BURA 2
FRBOME(In_us_tpu), 2151156 H BAABERA I E MK (2) XBIBLE (tariff), SBRSCHRTH Z)BE LR EE; (3)
Fe [ Tk AE = HRHo0 #(In_us_ip), &5 B E AT REEah: (4) AR 3ETiE A #(In_exrate), il
R TE4 71 (5) H EIE R G2 B HO F(In_pmi),  $aiil o B HELA M= Re R .

3.3. BiEskiESATE
HAEE TP E S, FRED 200K, FEAREZ 20154 1 HE 2025 4212 H. %T 2025 4 1 HEHE
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RE FE

i ADP SRR HE M BN by, A SCUAZEE AL FRA, RENA G K R 5 S G R AT b HLR SR BUE
TR E . HAE X IR B ey 3 [ x 132 A M P H A (396 WA, 34 4748 & K BU 4L
KIS /b, R R A B 2 1 R AR bR e R, JE4# LA Bootstrap ¥2:45 1E /INEEASHEWT i %% .
4, STHFETE
4.1. RS SHEBIH

T 1R EIRRR SR, FFEK 2 BaRT 2015 £ 2025 R ENSE, @, H =K ADP 1
IHEES . TUURIL, 2015 2 2024 4 F24F, =@ H O% 28 EFass, HERABNBE, Kk
WLy 4Bk ADP iR I RIIRSN; 2024 R4, XT38 H O IH B KZE, T 2025 4] H BT
BB MR, S B0 B2 R RIE B A BTk sh, HAR H B 2SR W 5. X
— EMAEE Y SRR T 26 E TPU M (s S 08, B EE 10 S R B8 91 3 B 2Bk itk 75 SR 245 Ik 5,
T 2 5 ] 4 e SRS M) 1) 45

Table 1. Descriptive statistics

=1 gt
RLME HMH prifEE w/MA P25 iz £k P75 TN

In_export 396 20.909 0.809 18.868 20.312 20.546 21.875 22.491
In_us_tpu 396 5.021 1.531 1.867 3.848 4576 6.116 8.982
tariff 396 0.156 0.118 0 0 0.25 0.25 0.25
In_us_ip 396 4.679 0.099 45 4.614 4.669 4.76 4.87
In_exrate 396 -1.913 0.047 -1.978 -1.958 -1.926 -1.873 -1.811
In_pmi 396 3.944 0.065 3.325 3.928 3.953 3.973 4.038
N 396
e FEAHIDY 2015 4F 1 H & 2025 4F 12 A, 35396 MHLII{E . ADP i F 40y Hh [ 1) 25 [ S 10 | S A A0 28 4% (HS
84T1)IM H 44

China ADP Export Value to US, Germany and Japan

(2015.01 - 2025.12) )
60 - 2025.1 Policy Shock,

United States

Genmany

Japan

Export Value (Hundred Million USD)

0 T T T T T T T T T T d
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Time

Figure 2. China’s export volume of ADP to the US, Germany, and Japan
B 2. hEXEEHR ADP HOE
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4.2. ¥4 DID {HitER

2 20 7 HEME DID K PRI BUBLAY (A TH 45 2R o Y (1) AL & 1% Do i B AR B R ARl DID, did 528
N—-0.9045, 7 1%/KF ER3E, FUEZHIAIEA S5 G 2575, £E RS BORAH E M S 80 E
XF3% ADP H %1 FFEZ) 59.52%. FAL()EMRA (1) IR EAINER TPU, 6Bl EE TAkA %, T
R E PMI AL, did RELRFF-0.9045 A4F, HANTE 1%/KF R, WAL IRAZiIEE
B, [HEERMZ, 1CF(n_exrate)Fl PMI (In_pmi) REUE 2 NIE, FHIA R M b E dlig sk
X ADP H T EA (EREERT, 1 B RECH IE T RE SR B T SR AT BIHE H RN BB 15 e

P (3) A E R~ B 1)) [ 2 3B AL (DID + FE), X AR SC A SRR A o 7 W e [ 5% 3] 52 2 o A
) [ 5 208 i did R E58-0.9045, FRifEiR A 0.0669, t1H N—13.51, 7F 1%/K°F 83 . BARIAM
JE(R?)ikF] 0.9702, Within R? Jy 0.4359, KA HATRAF MRS /7o 1485 SR oiAr JJ SRR 7RGk HL:
S [ 57 5 B AN i MR X A [ ADP H PR A T R IR N

BLRY ()R T W B 7 B DID HIfhih &5 5, H TR H2. R B, TN H % 58 B I
(did_phasel) % #%4°4-0.0798, £ 5%/K-F- L2, XRH CFEIRZ) 7.67%; il 7 BLHAE BIi(did_phase2) &
$oh—0.9084, 7F 1%/K°F EEE, XA H O F#IEZ) 59.68%. FilB R %2R N—0.8287, KM B
(1 871 1) R 3 e T U R B . X — R IR T R B BUR A e e AR R MBS RAAE: T IFARAE
ST 5 ML B ) A (8 R S B, T 2 PE IBURAS 5 25 AR T30 01 3 R 8 0 R G VR R S, 350 1 B A
s FEEBCRIERARUE, BT RFRT AR . AR S R A RN AR R, TR IR

Table 2. Baseline DID and two-stage estimation results
< 2. B DID EEMEMITER

A (1) FERf DID (2) DID + # (3) DID + FE (4) WKYE DID
-0.9045™* -0.9045™* -0.9045™*
did
-0.0548 -0.0552 -0.0669
-0.0798™
did_phasel
-0.0135
-0.9084™"
did_phase2
-0.0677
1.6921** 1.6921**
treat
-0.02 -0.0202
0.1790" 0.0302
post
-0.0548 -0.0558
E = FE & & & &
i 1H] FE HD fo 2= =
LI 396 396 396 396
R? 0.9066 0.9423 0.9702 0.9703

TE: 35 O E SRR RR A AR R

TN T AIARIRAE 10%.

5%-. 1%k ERZE.
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RE FE

4.3. EHMRETSHR

Kl 3 BN T HA SR S S A BN A TS5 R, % ST T MBI R IR 45 R . FEUEI(k=—18
-7, B 2023 4F 7 H & 2024 4F 6 A)RIBESKI F 4808 0.14, p (N 0.746, Joiddh 4 Lk i ab 3
RSN RS, R TR BURAE 53 R AT, AbHR AL 5 X IR A 2 AT - B R, OB TIREE H3.
AR (k=—6 -1, HJ 2024 47 A% 12 A)WBEKE F Ziit & 36.58, p fEy 0.026, REIHLA
JEARBE, RENZM B C IR 1 ORIk =1 % 6, BI 2025422 A&7 A)MEE
B F 4iit o8 5.31, p{H 0.148, 7EFHUKF EA@ES A BEMERR, HEHAKE RKk=2% k=
6 HIWE NS, HERFFIBES (K = 6 B :£%014-1.0421).,

BB S RN TR 6 A H R RLN -0.5118 (p<0.01), vhif St ILHRET 6 AN H Rt
J%i—4.4983 (p < 0.01). FHAEWFFCIEILE R S HF B DID M EEDIE, JERSCEE VR® H2. X—KRILTT
W RNAET: MECREA ST UER, LG0T RT S H ARG ik T BEAR A e (1 S BE RN,
K FH S A F32: 8055 B DID 58 RE il HE SR 11 S S e Lk

TPUM s B =B B 3 2 b 38 35 B2
PR R =20244F7 H (FUHREETT4R); SREELK=202551 7 (Mhdi W30)

e

DID &

-18-17-16-15-14-13-12-11-10 -9 -8 -7 -6 -5 4 3 2 -1 1 2 3 4 5 6 7 8 9 10 11
HMRTE (H)
AW (-18F-7): FATHAH | FUUHBBI(-65-1): RBEF Akt nBlIQE11): BTk

Figure 3. Three-stage dynamic treatment effects of TPU shocks
B 3. TPU hER =M B sh SR IR R

Table 3. Phased joint test of event study
F 3. EHMARSMERIKARE

BB e 7 1 F 4iit& p & g5
FHEEIY k=-18 &-7 0.14 0.746 ANEZE, FATHEB AL
TR A B 3 k=-6F-1 36.58 0.026 WE N, AR
s B k=1%6 5.31 0.148 BWIEE, BiNEE
4.4. BREMSH

4.4.1. TPU #HHEH R 5162
AR — e T TPU b (I 8N S fafatt . ML 4 RN BoR, K HD did_exrate
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RE F

FHN-44.8135, 7E 5%/KF ERFE N, KPNRBIHERBOK TPU rhk MRS, WA N Ay i i
PETHNHE 55 5 SIS P 2 BN A . PMI TN SRR, 22 EI0 did_pmi &%8 1.0862, 7 10%7KF
RENIE, U E ARG TR, A AE AN T R RE TR . TPU RS I, IELRAS
FLI0 did_tpu RECH 0.0117, AR B EMERL, R ADP H OX) TPU HIRUSHE B AN A B 2 14 =K m
Ao X FRZH AR g AT IS R, US-DE F1 US-JP BCXt DID 1) did & %5371 8—0.8414 F1-0.9675, ¥TE 1%
KPR, SHUERR 8, IR AZN AR

Table 4. Heterogeneity analysis results

=4 REMOINER

TPU RS ST PMI 5 US vs DE US vs JP
-0.9465™ ~3.2454™ -0.8892"* -0.8414™* -0.9675™*
did
-0.1834 -0.4427 -0.0718 -0.0733 -0.077
0.0117
did_tpu
-0.0324
-44.8135™
did_exrate
-9.7588
1.0862"
did_pmi
-0.3349
20.9366™" 20.9366™" 20.9366™" 21.2013™* 21.2359™*
_cons
-0.002 -0.002 -0.002 -0.0111 -0.0116
N 396 396 396 264 264
R2 0.9702 0.9734 0.9702 0.981 0.9773

¥E: p<0.10, "p<0.05, "p<0.01,

4.4.2. E@RRRMESH

Rt SHR TPU phiifE ADP F2NLEEN TR 9 28 HS ZSOrAD = Sh A I & i v 22 57, AT 3 [
x 9 FEhh x 132 H =4EMiiRiH AT DDD ftit. %5, fEHGIER. F=h. W =4efe G, KER
A FEFE B3R UE TPU 25 H—0.4929 (p < 0.05, it o7 I BRI 4 38.9%), i R I B 7= fh I AT b Ak
AN H—-0.2407(p < 0.10), LBFIEIE 52.7%; 7% 6 434 DID #t—BI0iE: M AR4L%IE-56.2% (p <
0.10). fIRHIARHBME-34.3% (p < 0.05), ZHIFZERZ 21.9 NEIF L, FKEH TPU s BA & E 1K/ i ik
Ptk ——3 Rt . it PCB 254 F PN A% 00 Ab BE 3 14E (HS847141 . HS847150) A A3t 5 4 1) ke i A<
A v 10 R B DA RS, (B4 1 4% 5 08 P 2 0 0 o ik B = R 1 s R AN MR DGR, R L
K5 FESRRFG AT A P A2 IR I8 2 3 VAT, U BH 12 5 0 M B mT R R A T TRE RS T AR R K R o
bR, 51N Sk 58 B 1737 P LA B VR N T AR, AS B 3 Y 1E(2.6289, p < 0.01), BIXf3E
I 77 370 4050 58 0k v P 7 s TP ol FRD A2 o 1) 2850 %7 e T AR 5583, s ke ) oy 56 L0683 7 i 4T R 8
FPINIERE 22 54 F M G =8, 3F DR R DLBAR . R UL RE ) ST SR PR B 5, AT R IR
LR FE NI PEZZ BB TPU il JEAEMT B0 “ BB FERR R BUBRK” 1A 52 7 VB RN TR B 11
=R 3R
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Table 5. Product heterogeneity analysis
5. RS

F4E DID DDD 434 el iy =Kk DDD
—-0.5999™ —-0.4929™ —2.4483™
did
-0.0607 -0.0879 —-0.7128
—0.2407"
did_high
-0.0658
2.6289™"
did_usratio
—-0.9421
0.043
did_phasel
—0.1783
—0.4950™
did_phase2
—0.1924
-0.2768
did_high_p1
—0.2809
-0.245
did_high_p2
-0.212
17.6616™" 17.6616™" 17.6616™" 17.6629™"
_cons
-0.0018 -0.0018 —-0.0625 -0.0625
N 3564 3564 3564 3564
R? 0.9138 0.9139 0.9148 0.914
¥E: p<0.10, "p<0.05, "p<0.01,
Table 6. Subsample DID analysis results
6. 474A DID 47
EHARE R E IREAR S 2% 5
-0.8256" -0.4194™
did
—0.2075 —0.0535
17.2641™" 17.9796™"
_cons
-0.0063 —-0.0016
N 1584 1980
R2 0.7754 0.9661
¥E: "p<0.10, "p<0.05, "p<0.01,

4.5. HLBIHELE

H— X EIERARRE AT LGS, 85I DID SRR M EI, B SR BLEAK TPU pf
AR . SHES R BN Z S BIE ST FIFAN R, RUIEARDT FOREASIE,  SCRIBLER ) B3
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FNHAEIRE T E ADP H NI IR OB . X — KILFTE ADP 1E Ay i B RS = S AT ARE . BT
ZHE S B BRI B R BE 22 5 52 B, A AR A R Ik P A T 1 SR A e 1% SR B HE I R B
71, MTAEAS “ B SARE” fEAREH ORI AOIAR. X—gRiE— 2 MET TPU MARET
CATRENE” AR RALRIBISSA, X BE B A AN S B 2 YT A e SR R R

B, XFRRIGIRE AT LRI, e E T A= 5N Pl R R AR &, [HH4,
R iR, DID 53 E TkA: P H5 80128 B0 %0 (did_demand) y—20.6543 f.3% M, WESE 7 £ E Mg
i SRoT TPU phili A W MR &8 . BARTI S, EfimT Ry K, TPU SIKINRA G AEESTE
R ik 3 11 T 00 JRURS AT D (T BRIk PEAA S IR), PP N SR O tH I B . X — R ILR I,
F[H TPU it 75 RMIAE T 51 R BB R AE T SR IE AR IS TN RIZL, B 1388 T AR TR 5
A 8 VS T 3 T 5 75 SR A% AL SE 0 X2 51 52 R B HE T .

=, SN EERIE AT YRR . B S ADP Ak IR EE A, BRATRDL, HT LU
il AN %0 A LAY ADP Ak, FLTHI ) 52 2 BOSR AU E B3R I B DR F BUR 5 SR AN i 1k
VAR o AT 45 SR o, B TE AR A A R 2 e I A PR S (R R L R ), ALAREESEIL “Hh AT B
B, BHELNBEE M NGIS KRR R2 IR R, MRS S5 1. DL 2 TR A BR A A
i, 2025 SEAMEUN A 2832.09 14 TT( 1 EVE IR 85.22%) H ¥ & 1wk “SEEINMECHIRE M 5% E
BEATVRIE, A0 55 [ 57 5 BUR AN € 15 SRl o R I AR = I BBURR B s itk A RIS ARAE
B 30 NE S 100 AN EE L, JEAE 2025 AR IO [E 3K JE S POE SR EOE AP REM 4% . BIA
RINEH, AViE I M A LA = B, 76— e 2R b mT DAyl & [l 57 2 S AN 1 e A SR R R o

5 REMEE

T DID TR RAEANZ G5 R fw] SEVE R OB TR BEE I B, AT AR FE FR T A2
VRIS, LUAh R PR R0 ™ T 4

51 REFIEE: (AHEEO

A% OSSR S SEE TPU Fhev Rz, IR B S N 8]\ D 52 Al 22 R 32 ety (O s, NS AL
BB OIS o A SO Dy I s e S 2024 45 1, M E O AR & pseudo_did, A XL
) [&] 52 ORI ARAY o 25 SRR, pseudo_did £ %79-0.0082, p {4 0.774, im AT W35 AL . 1X R HY 2024
F 1 AR A S RAANFAE R G VEZ R, HREr 7 AR FEIPIAS PO e e 25 T4, SCRF T3k
HESE TR 1 DX RAT R

5.2. REFIMLE: (hALERE

HEE TPU phiy B RS, KXoy IR 4 ] 5 (B8 [ 5 H AR) Dy 1 R AL BRZELIST - A IS A0 1) 2.2 (1 471
A1 RASE o ARSC G P A L R AR s OV AL BRAE, IREA SEE Rt R 2 —, EH kit DID B, 2556
7N, DM ECA DAL ERZH I, placebo_did R% M 0.3576 (p=0.558); LAH A NhACFEA, ZREN 0.5468(p
= 0.345), WZARIOIS AR WA AL, HREOTMNIE, 5 EHERIR ) 2 5 ) 8T U B X B
XA JJIE I T A R IR R S5 E ADP 51 5 i [ A 2 R Ax Bk ADP TR ZFLEFTIREN, 1Ak
[ TPU s e e 14 45

53. FMETE: BHOKE

RNIGMELERAMGER TR EH O, At PR ERE TPU w2 Amd E ADP B H M. FIH
B B PR A R (In_export_total) /B R Ar &, K Newey-West FrifE 1= (i f5 6 BH) Al v1-6 1A
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AR, 4R EIR, post ZEUN-0.0287, p N 0.490, A&, XEHEE TPU i FESHHE
ADP H 75 R 208, 1 AR B B A R R — % SE H O R R R, X, H R el i e ke
SRaE, M OFR B E TR, X RIAH BEMECES X EE TPU phd 2 2 45
BAR, MRS F kg 2, E ADP AL B & — W5 2 TR RE T .

5.4. Bootstrap ¥riEiRIEE

HTPASCREZMNEE 3 AMEK, HSNRERE R T RAAE DA MR, ik, ARSCRH
Bootstrap 77 % (H & Hliff 1000 IK)FEHT i 1H £ #E DID #7%. Bootstrap 45 R oR, did RECN-0.9045, iz
W IE JG BB UER Ny 0.1341, 95% B 15 [X 8] N[-1.1708, —0.6379], 11 & 7 T % . 5 R Fal@brifEiR(0.0669)
FHEL, Bootstrap A A Fris K, (A REUEZMER KA SE, #E—PRIE T 080 gt Fafd ik .
KSR R, AMEEDNFEARRIEETT, 3EE TPU i i3I8 N AR AR R AR A AE

55. HIFRSRAR AHEDEHHFNT

2020 FFFR R A S B AFA N EBR R 2 s T RIZ i, nTRRTRE 26 B TPU BN MR R HkRRix—
SRR T, ARSCRIFR 2020 R4 SEHOHE J5 SRS TE AR vE DID BEAY . 3% 7 S5 REOR, ARk 2020 4
)5, did REUI8-0.9045, AR 0.0669, HIEAERIAYEA—I, XA N-59.52%. X—45%
W], 2020 FEA S TAE AR S5 B B R AR AZ O 510 7= A SR PRSI, SEE TPU s A4 O 2L AT
AL T A S AR pp o AR g

Table 7. Summary of robustness checks results

=7 REMRBRERILE

o A A R PRtz p i ghit
Py 1) i 11 pseudo_did -0.0082 0.0251 0.774 AEE, BT
i 4k #2H (DE) placebo_did 0.3576 0.5134 0.558 AR, Wi
Pl b B (IP) placebo_did 0.5468 0.4465 0.345 AR, W
A (newey) post -0.0287 0.0414 0.49 AR,
Bootstrap did —0.9045 0.1341 0 o, i
Helk 2020 4 did —0.9045 0.0669 0.005 B¥E, Eid

6. ARG SBIEREIN
6.1. BARLIL

i, TPU T ZZH| h [E X 3¢ ADP Hi 1o BEAEX A i 58 RONAR A R, B iy SBOS S L ATR
B2 59.52%, ZLEIBTE L FAR M PERL IO S5 IRAR AL, WL ADP A g iR s 7= oot R RS (14 v
FEBUBNE -

W PRl B PO - b B PR BORRAE . 2024 4 7 A A 12 A TV O O
B 7.67%, 2025 4F 1 H Ja by ) BUPRE IR K 2 59.68%. X R WA Z 530 BURME S ERTIEIE &
B2, AEGERI SRR G AT B AG BOR S A

=, phil 1 ERIUON T A AR S B - X 58t E ORI N Bk S B0 [ ADP B H 11825 R,
YL B — BT 2 T RE ), (B R SR E AT R 2 5 DR A T
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H0U, TPU phi BA B M M R it mBOR B 2% B i (0 AL BE R AR R 4 F PR N B 7 1 52
Ik B R (R BRI 2 52.7%), AREE AR ST 44 B 7= b ) AT 38 7 1 4T Bk G R (BE IR 2 38.9%);  [HIRT, Xif
5 ] T 47 P00 PR Tk vy 1) 7 ot B T SR I B BRI B G OB, U B R SR ON TR R e e s R R
SRR

6.2. BIEREIL

BT B gES, AR BN ECEE LG

S, FEAL TPU SERFHEIN S F0ENLH . MR s 2 ] SLEahas . AT B0 KA 56 2 4R L (1 30
TETER, — BB R R S Al RS T, PR T o e A SR A AR 2k

B B DT 2 oA s . R IR . HAR SR GE i BRI, oo v [ A 14 E 25X . RCEP
J % ] R B M2 BRI VRt T3 M AN B — T 3 ) A B B R 2%

H=, i B E A SR . IR LA E EOPRRN, SRSkl s < E
+ N7 PEREAT R, S LEE BB A B, SR T ER N R

I, e K b TR §RIERAT A M2 5FEH, RERES TPU RG], JT A
B TPU FRBUIATAE ™ i, Jyrh/ailb B4 B 5300 Y KU A B T AL

S, BSSEEECT 5 E . HESh WTO PR %5k . DEPA 2Lk, ks
BRHE HARRIXULE 5 5 G, FRAIRSE [ BRI BOHRAN i 52 2 (0 MR A

7. IRRESTE

AT T A G R T 5 BURANH & YE(TPU) B B, (B3 A77E LA T JR R -5 90 8 4 1«

0 IR LA AR R YRS o A F AR DR 2 s HRAEL, ] BE Rl 4 BR OB B IR B (A 5 R 5 B4
)32 % E TPU i, T2 DID A ILSERN . AR TR 28 55 BN B A % % (SCM) AL S
HELHAT

ORI AN AL o FEARIET 2025 £E 12 F, AUH RS e AT 12 A H BRIHRON, REE
T8 i (N BERE RS I 5 N o AR EROUI B 1, A 6 2 I ) 5 AR AR A2 1R 4K

=T S RIS S A Rt 2B . =B DDD 2R T A BUEREA R, AR TR EACHE
A YT A G 20 AN R B R R 2 B i (RIS P 7 A A

SN, AU B SR R S TPU B AR AL T REL IR . /£ TPU &4
WS, WEPEL DR R PrTig 2 oie S5 JULBCRT TN M2 iy RPEL IR R I
AR 7R B TR RN 5 I B sl A5 A, AN PRA 51 5 BOR AR SR A 1Ol A, oAb A 1 U
B R BUR 588 BORTIUE 5 BRI B0 T E 2S5,
B O

L0 R R RIS K2 FE Bt 5 52 00 R K B SR . M B R R FUME SR i, MR e 20
TRSHELA R EVER S, SKZIMGAL TR OB EEEW. B2 BBK AR
IS ER BN PR, AEFRAE S SR HER 3 2 HEV o JUHLAE R i S g 5 55 BRI B, 5K
I 2 UGB 7L B I PRt VMBS L, DRI A s SC R 2 A ™ S P 5 5 Ve T SRR A 1 IR S IR
E&mE

A8 S A R R A B R R R AN R R S R, T gw S 2025102930187, T H 4Rk
N B SR BUR AN 5 X R [ H 1157 5 B SR AT 9 o
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