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AR M BOR A R EBEIAT A ITT, RFICRET ol ™ RS AT .
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S Al B0 FF 28 5 2 U TTT 26 W1l B 0 AT 9 5 80 1 HR 0 X [ PR il - 349 00 B 28 B A8 R 1 7
A s TR Y SR Al £ B VR PR 2805, U DT 42 B il B 0 A5 3 B80T 45 IX ] P il - 24 il U A
FHRCR I A

(Z)BRRE S E R

1. 348359

A% 3C LA T AR A Ml DA SE S A B S X G, ) 2013—2016 4F 4 [ BE Ui 41 5 B A4 A 5
LR I U I o €, % JRR KR B I 3 00 9 28 B0 AR L U T il SR W AT g S 5 A M A B 28 B B8R Y
IR R 70T, 2008 AF B H A3, Aol 7 58 Af 1] 38 2 T 7, LA S PR 3 £ M IF 252 %6 2 14 5
AR L PRI I3 BB SR S A AR e BB 53 — 7 T, A SCR T DEA-Game Cross Efficiency #27
WA A1 2 28 55 R A AR L 3 7 B — B AT R bR L 2013—2016 4F $ica ST B T b v A ISR | T 4 01 4
i ke = i — Aot , ST HE T H B I S SCHE 2R . AN SR AT 0k LA SR AR A, & G T T 2
A B A3 A, R SRR A B 05 I A AR 15 51 1T {5 94536 (Kleven &. Waseem, 2013) , i 4 [ B i 4 7
B e A e T LG T A LR A B K, 9 ELKICHR % v BT 45 1 £ Ml 38 35 T I IR 28 0 1
FAT Al B i AR RMEA 70 2205 Al AR SCHOBIF S #0877 3 1 00 e

2. 45 AR &

5 T O 47 5 28 B R 0 B, AL AT B —JE ARk L FE AR A Rk LS DEA SO 4 45 43 W ik
AR SO T AR A MR 2R I 19 DEA BERTAS SO AG 3R 28 5 20K . W et al.(2009) 2 T 45 1 1
R B B9 DEA B ) A 5 LRI 1] =2 18] 19 32 4 5 PR G R T80 7 il 52 e Al 1 5 10 3 28 B 9 52 Bz
AR B0 {7 4% e 55 B0 620 R 30 vk 840 6 A T R A4 0 6 U P R A . AR SO 3 Lu et al.
(2020) FALFE T 842 4 (2009) BIBFFE , 16 ML HE RN b 40 £ T 380 26 VO UL AL LB F2 077 1 HE i Aok 20
Tl FH 256 (9 116 B0 28 BF AR ER A FE BT L 400 Ji8 8 A 72— T WA Y B 44 2 772 B B v 95 7 1 R 3 B
BT BRI BEA 7050 PR B S AR R 28 5 Bt AL TR AT S IR AL TR RN, LR AR R E A 2 TR «

K2 PRI RCR N L Y 38 AR R A L

W B b5 4 B P B fir 6 b 18
BEA il T 5 % 7 4% B B
. BA 5581 TN AERIT A S
B RE U T #E T3 W R HL T BB AR KRR
. B Ji 6 il 8 i 8
SR I WA K T A
A 5 YR HAR T 2 JiJt Al ¥ Y v A R 2
bEBL] SRR M JE K TR A
Wi Bt - #8014k 30 I T 74 91 JH Aok 300
25 SR [CENSVIES RGP LR

E(DRBBALIEZRRNT L) BA BERRRAF REERAEHHAF OGS L@ )GB/
T2589—2020 ¥ & IR #7 5 R M I 47 F e & ok 5 (2) BLIA R 2015 F 4 b 38 hn i 45 AR B 5k ok, iB it & F A0 £ Lk B
BEBRAIT B BARE TR Ak, o fi=>— 0 3 — AP A RS R, P %
ANBIHEBRIHFL PREN BT FEHT KA,

A SCH H Max-DEA-X 318 2013—2016 454V AR I & 5 80R A0 . Hodp, [ @ W = 8% 2 4
b A B B T R S B 1L E W B T A SRR N B BFE B B v R B R AR S

O PR F R 08, 6 2 5 5% R E 1) DEA — Game Cross Efficiency #1878 (£ 55 22 3 A ) B 7 W o 4 3C B 432 [ 5%
i":_{éo
— 4 —
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FH 25 AR 1 HR AR A T BEAS SR FH AR AR HR T RAR 490 R TN B804 22 {8k A O A8 it B 1ROFI) 2%
FRA M S H S RE RS AR LA 27 5 18] B Ak B P Aol 181 5 7 A eSO i RO 22 (R R .
PRATF ARG A, XA e 50 A 0 18 1] 2 577 A0 I g Ak 3 BB 50, I 6 RE R ) P 2803 48 A AT s o AL Ak

3% 3O A TES T

%3 TEMAML%IT

gy A5 A YA bR 22 Fe/MA FeoRAE

BT RR CEE 0.069 0.099 0.00 1.00
[T ZIN R&.D 2824 8646 2.00 53500
B4 [ 9 FA 21616 84669 0.00 525000
NITFEA HC 0.476 38 0.00 13.348
e IR % EE 0.059 1.000 0.00 48.010
(#6124 B i SWD 3217 23829 0.00 20.197

M. RIEER

(—)ARBENRRBIESRELSH

1.4 e 3¢ CIP B v R 09 4% 42 F 5%
AR SO R FH 4 B BLISOIE A 3 2013—2016 4F A , U0 Al 26 BF %% B 1A A 2 75 A7 AF SR R
%, Il McCrary K 303U 4ol 3547 W 55 BN iR 42 . B, LAl BiF & 25 B k4 L L 0.001 2
Sy TERE R T A% R Al i g IR L TR .
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201644l R&D % i AT &

H1 2013—2016F 448 R H oL
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A Ll & B, 7E CIP 8206 22 5 1) 2013—2016 4= [8), Al 7 3% (4% A6 %6 W1 A AR A D 2 8 B 1 BH
DHRERMS I E A BT e BT AR XERE B oE SRR R B s — A L Rl
SR PRAE LT I A — D X N R AR . HEBRNIAMER 1, B2 — 350 lk JL-F 2 58 98 Hoks if
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R FEDUELE T b, X — R W Al A AE W 55 B U AT e S e s ik — L i — 4728 .

2. R CIPH R R F LA

HE— 25 ML, A SCHR S S UE B 58 3 T H X ol i 43 A 1 B AT R L A o BT —(H) A
DA% 5— 7 3¢ LI IE T v, B 0.0002 A B 29 3k 3 £508 1153t 2013—2016 4F A [F] HLASE 4l 1) 5 L 22 30
B FCRER X ] . PRI AL R, B T 2013—2016 4F K B Al i B A o B0 1% 28 B Al Ay
AL ER X 8] 2 [0.0162,0.0419 ], 4% F K /N R 0.001. & 2 45 1 T 4ol 8O3 i 17 55 465 5 AR 2SR B
Sy AAEBL . Horb R R A B R B DN BT TR X TRl B 4 R S R R AT i R
S AT MR T AR e AR 2 ORI 2] 11 2 B 4 AT 188 LR e R A s B IA E A v 1 S AR T T AN AR, R
NS B TTARAE 43504 0.03,0.04,0.06 3 33 X F 2013—2016 45 [a] B 4 b 1) i & %5 B 4%
A RN S S0 A VT A A D R A O g A A A B R S S B A Al AR A
2 45, 38 7 1 A oMl FEURK g 7 g T R Al T A5 B O R BCOR A = SIC 5 TFE TEA BOR B T R S
i 1 i 2 AR5 K ST, FLAE TR AL 1 40 A 308U F SE PR A% B0 T 19 40 A B T RER L4 (i 1=
#, 20205 3KAL JEF 9, 2019), BIZE B AT CIP BUSK v oy 47 A6 B, 171A 1 26 000 7% 358 43 ik 7F CTP 52 it
JE IR BT IME A o (H A5 1 B A S, 2016 AR LI B (4 BF & S AR 2 RAE S BE T REAE T
CIP BURAE T 1 B F 00, RE CIP SR 76 2016 4F A A& T, K /N 4l 1 F 2 %% 5 Hh 0.06 FRAIR 3 T
0.05 , R 1 H /7N A ol AR 558 K Y £ M A7 7 B8 2245 JBOR X FR 38 434 ol A B8 B iR 335 7 38 05 307 1H B
B (0.06) &b JE B ok A R 5

- ZIIMBRAE B AT (i) Wi (e fBE: 2)
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(Z)CIPHEREBBAREFURNIAFNER

1. B R A)

H TR A 1] P Aol A B 8 0 SRRRAE , S afE — 20 S0 i B 12 5 BT, A SO (1) —3X(6)
FIH 2013—2016 AF- B i 3R 540 , 38 20 115300 2R DX 1) P £ ol 79 B 28 9% 250 3 1 L S 301 28 (8 BG4l
ANBE FI H VA SR BIE %  S S A B 26 U AR R A A 2, BV 1) Ak B AL R A 11 CIP 4 o] 3K 3 17
WA TERORIETE . N T 1 — AR5 CIP YB35 X A b A B 28 5 36k S5 A TR SR % 1, AR S A T T
ANTEIT IR AR ) TTT {8, I 25 %8 1 WUBE X Aol [ 5 96 = 48 98 (FA) L N T 8EAS (HCO) LA K Az 7™ v B 8 )
SR (EE) FE-AIE P8 B B [ 28 4 4 35 (SWD) B o Al 145 5 4n 3 4 s

R ARG THEE R TT LA H, CIP B 52 it %o 4 Ml 119 9 28 28 5% R0 3 A AR AT AN ) 7 B 1) 2 THE
Horr 38 T R AL 0.03 [T A B AL , CTP X 4 M A 35 28 T 3 M AR #E80UR R 2.4 %6, i AL Aol 0.04 1]
i (E bk 62.0 %6, /ANELAl 0.06 TTAR (B 40 8 19.7% o MAEFIBLEI ERF 58 — R T TAE(E & Al i
F & S M0 1 5 00 W 3 G K, R e i CIP BOSR  38 15 1 Aol F 2 48 ¢, DT BIK 3 0 21 28 B 280 3 1 4
Fto B CIP XS A [R] [T R A Ab A ol 19 807 1 1 9% 7= RN ) e AR I e e #877 A 7 o 3 $ TV,
— 5 EIIE T XU B AF (2023) (W5, S B vk 0 F & 5% 00 A 4 1 O kS Hh 3K TR B o 25 384 i it &
JT 75 B 2 B e N I EARREE . 55 =, 2 CIP BORAE H T 88 WA FHRCR I, 76 0.03.0.04.0.06 =4~
TR AR AL 53591 7 A2 0.051,0.701 0. 113 Ay A2 RN 5 [) B [ 15 Ak 390 4 7 A ) 1) AT 4 P 32 4 Sl 3k
0.126.2.811.,0.829, it B A Ml A& 7= b 2 v (1 R U5 R FH 26036 K 7 Y A 38 BT 17 31 02 A 3L g b 25 4
Tt 8 3o S T A B R s G A 22 R AL R T A AT PR 2R ORI 4

k4 CIPHERZFEFHRRIMER

[T (B CEE In(R&D) In(FA) In(HC) EE In(SWD)
0.03 0.024™" 1.945™ 0.729"" 0.253" 0.051" 0.126™"
’ (25.954) (33.630) (23.152) (22.434) (33.457) (34.085)
0.04 0.620"" 25.368™ 4.312" 7.075" 0.701"** 2.811""
’ (662.223) (438.697) (137.154) (626.570) (460.921) (760.305)
0.06 0.197" 2.752"" 2.535"" 2.260™" 0.113™ 0.829™"
’ (210.909) (47.599) (80.490) (200.150) (74.342) (224.101)

EAPHHEEATCIPRB S EBFOEREZAL ;DIEFT AR, oforp 3 R FE 10U 5% 1Y
KFLEE, ATE&EAHRE,

ARSCHE T RER IR B AT A AT TR PEAR B o SR T B O X 18] 1 Oy AT AR
AR R R B I T /MBS 1R 25 R B=M (1 JFE TS R O S B A AT AR TR O e 5
RN IXC ] 35 5 6 Ak 3 285 R R S e, AR SO TR DL 2 8020 G VR o AR (g Ve A 00 0 AT JE 0 Al 11, 45 R 1
35 B 5T SO S EAL T A5 R — B B S In RO R . OZR BTiR , CIP BUR#E i 8O F R A
VAT A b o [ S 7 RN T B AR T v 3 A i B TR AR FH 0 A i [ ) Ak B 3R S
WL TR RTE

2. B h 7 5

3 2 DA AE 0 8 R B R Al BT AR BB A iy 2500 B 1506, Bl A8 B AR A ) T 3R A Ml 38 m A & 4%
A AR HE A A PR 2 B ROR R = o SR, 2 B0 9% SR FH I Bl R a4 SO B 38, X A I8 Dl O 1Y
(5 TV A X 58 A7 TE 4% SR AR M ) 5, S B0 CTP B3 B0 52 %000 0 34 72 A 2R G M s 22, 6 T 72
il BUR A 28 3000 (Zwick & Mahon, 2017) . 28 F R Jay BR , A< SC3E ik PRI SR 4 W7 A1E 22 00 53 W ald £k
T, DLSEBR A B3R (AETR) Ay %00 T AR S, 25 88 3 357 B AR Al 52 B A7 R85 4 R AR 106 1 38

QWS B A RS AR E DL 55 2 Sl A5 ) B 5 I i AR SCHE HE B S B 2 3. 1 HF R 3.2 FMF 3R 3.3,
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I 2 T R 4R T S R AA

CIP 2l 4 5 A ML AF & £ A S B B S 48 2% DI AH O , PR X 4l F & S R S B A 30088 6 1 4 3
b AT LU AR R R R B 55— B B At T 25 28 5 TR SO0 8 BR 28 SR RO AR TS5 R IT T e 2 17 AL A
TE B I B B Al S w4 T B 5 R B A AR A Rk . Ol e, T DA FH A SC b A R A Al
T, A Al A P 2 U R Sk A T 45 B A OB 25 A T S R A XD N Al S B A RO R 1 B (A
FBBE AN AT A 45 48 i 4 ol S B A 3B SR A5 (B 19 25 5%, B2 — B Be Ay 11 (first stage estimator, FSE) .
HE T AR % Wald Al 3 &, I ITT o 1 FSE (9 B AH 3278 CIP #pili 7 Al (9 J5 3 7 35 &b 38 2% 07, B
LATE = | ITT e /FSE | JITT cpp 32 R A0 A6 3 22 55 550 R A8 B G 40 L, FSE Fm Al 32 b A 3B
R E Syt LATE AR B ¥ A B R o Rk, 4l SE PR S0B3R4 B A — A 43 o, Aol X
JO7 1 8 A T A A R IE I BRI T A Sk i A AR Al A AL A SR T A Ml I A 48 B ASCR 1Y
Pl BN

J5F LATE Jy ik i AR IT A 2 B, CIP JUBE BOR 38 13 Bl AL S AL 06 R 2 Br 2 =B T 3
(AR S VE T, 45 SR 22 5 /R o B3R S0 )5, 7E 0.03.0.04,0.06 22 54k 1T RSB AL , 4>l 52 B A 280B %
Gy S 2.8 % 5.6 %6 . 12.9 % MR T BT B s XA BGOSR AR 03X — S5 R I E T B
AN TR R A b 1 22 AR VR 1R o SR A0 M B, A6 R R Al 0.03 [T AR R AL , A Ml B 3R A AR 1
AR TEARZ B ROR AT 0.86 4 H 4 a5 7EH AL L 0.04 [T fE Ab , BE A B AR 14> 40 4,
RORIR T 2935 11.07 A 53 550 T2/ Al 0.06 1A R A0 B SR B REAIR 14> B 40 ROR 2042 74 1.53 4
T Ao R MEAS T R v ARl e B o R ) ISR 0 R AR, A PR L R 1 AR 5 R
J& By BERRAE o — 5 T, H AL Al DF A DR e R YT K B B, 6 B 4 114 38 U0 T SR LA K T BT A4 5 8 R
Sl Ao 4 U T I 11 5% A DR RS Y A AT R 7 BRI R B A T ST A R A DG B BE
o XRG4 A AR R S T A SOR AR TN B R . 53— T, v A Al Ak T R R
FASE A A o\ U745 1 2 i iy, AR T R Al LA o 37 ) O A A R O e N 9 B IR A
P TC 0 A, DA S5 B0 1 DR B T o 3k RS b SR P 1 T ol A5 b R £ M BB 68 A 5 b
FHSRL B S B 5 & B A FH 9% (Boukattaya, 2025) .

A5 BALIT A b 4 IR 2 R R0 B

A 35 0.031]#E 0.04 4% 0.06 [
i 0.024™ 0.620™ 0.197°
orE (25.954) (662.223) (210.909)
. 0.028™ 0.056™ 0.129™
o (29.004) (81.021) (431.417)
| ITTopn /FSE]| 0.857" 11.071° 1.527"
R (p=0.000) (p=0.000) (p=0.000)

3. I M4 T

(L) AR PR 558 R 5 8 o A0 43 35 1 D R B 100 25 4 AN [) B 58 0 o i B C TP B3R X £ M 79 4 242
TERCR I 22 A5 . MR AR 22 B 7 Ik (2024) (9 B 55 HL A48 B , 85 48 A Rl 20 o o / 555 B 55 600 o 3t X
F 5T 22 B0, 4 A 0 A1) 56 5 0 55 ) el DX, A 58 R o DX £l , CTP B3R %o T HL A A0 28 % 4003 52 i)
R W R B . A3 6 TR, 55 P BE B 1 DX E 0.04.0.06 TR R BRI, CIP SR X6 £l 1)
G 2 28 05 200 0 B2 Tt 43 1 Ry 63.3%6 1 17.5% , 1 7E 5 24 5% K i Hb DX 0 3 ) 2 2] T 81.5% A
25.1% , 43 5 i 18.2 7.6 /1 A 43 &k, CTP BUSR A o P1 58 FL i b DX 4R 0 W 2 . X R W PR S ML S5 it
5 b ML) A e B TRV, B 7™ A5 19 A8 58 s o £ 38 s b 4 R FH 2, B CTP Bl i ft 2 R B AR A1 4
11T % SR T ) 5 BOR LT R ) X 3R 8l o SR AT, A1 0.03 1T B 3 4ok i R B0 5 1 3R 25 1 AR AH
68 —
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B2, AT R R TR B A A7 7R PRI ML 04 28 S AT o o BT BB AL K B9 DX 2% S 2 5] R
T Y X TSN, AR A i T g 7 ol DA R R T e X 1] 355 R o DX B COR L BE 45, 2021) . R AL

“H S

I 5 DX % i 5 A R AR WL RAR T 52 R T T 10 240 SR 84 v /DA ol aflE LA R £ 85 X I
e M 1) 11 R RS AU ) 38 e T 2 A S A Ml A e Y

*6 RERFAA MK PR ZF 2B 5 MR

- i P 358 LA 555 B S5 LA
ik
0.03 0.04 0.06 0.03 0.04 0.06
CEE 0.011"™" 0.815™ 0.251™" 0.052"" 0.633™" 0.175™"
(8.826) (683.098) (209.945) (57.183) (702.590) (194.158)
In(RD) 0.484™" 20.4217" 2.254"" 4.449™ 27.379™" 2.453™"
(9.257) (1070.91) (43.150) (75.583) (465.158) (41.681)
n(FA) 0.058™" 4.614™ 4.420™" 1.939™" 6.999"" 1.8317"
(2.213) (175.804) (168.379) (57.014) (205.876) (53.862)
In(HC) 0.123™" 10.229"" 3.137 0.145™ 3.7117 1.3417
(8.461) (702.331) (215.392) (16.660) (426.831) (154.258)
EE 0.029™" 1.196™ 0.185™ 0.051"" 0.375"™ 0.068™"
(8.008) (330.511) (51.053) (112.651) (836.68) (150.644)
In(SWD) 0;019*** ?‘091m 0.8304™" 0.396™" 3.535"" 0.770™"
(5.220) (576.184) (228.803) (89.174) (796.609) (173.445)

(2) AR S 4 e sh e o 9 U5 L ek L 55 il 9 2 o T 95 60 WD 30 e 38 o 25 i ) 5 4 3 g T ke
Al 22 2 sk i R Al R €5 BT T AR (AT, 2023) , AR SCH SR TR TR WE 4 U s M Al 1
PR ROR B 5 BN o WNER 7 R, L 0.04 1A AE A 1), A %% 4 Ui sl Pk 4 Mk 9 CEE & 3434 0.757,
M 88 W B PE Al CEE 2R 80UV N 0.456 , 1% 2% 5 4E 0.03~0.06 [ Al (8 X 1] Y B A Rafdrk . pF9E %0,
CIP B 5K 38 3 X B AR 7 A2 25 S AR g ) 2 38 — 6 AR sl M Aol , B80S B0 4 Tt 40007 8 2 4% fifk vl % 24
WL B A AR B R 5 A S BR T 6.02 4% , 3K 2y [ 22 ¢ R A RN ) B AR B B 2 44, 3% I ISR b
FB TR AR 5 i T Bl Al A A € B R B AR TC AR i PR R AN 5.8 06, B IR A4S RS M X
BORAR 5 W RR BERLN o 20 BT 25 AT 4 120 B 600 338 DU R A, C TP WSO 7 IR L 8 2 70 A4 v 7= 24 % R 380G
RN, 2 Bk LU P R B T v R v A E ST A R 4 sl P S TR B A A B
SHERR

AT REFAR A b b P8 30225 2R AT 4 R

A st 1% 9% 4 3 sh
A
0.03 0.04 0.06 0.03 0.04 0.06
CEE 0.059™ 0.456™" 0.126™ 0.143™ 0.757" 1.723"
o (11.973) (93.743) (26.508) (65.560) (346.585) (785.406)
In(RD) 17.489™ 103.363™" 18.213™ 2.902"" 14.556™" 29.282™"
n
(224.028) (1279.24) (221.213) (42.736) (215.039) (423.222)
n(FA) 6.289™ 33.276™" 4.210™ 2.141° 12.372° 33.359"
n
(59.966) (301.512) (39.363) (29.054) (166.912) (440.398)
In(HC) 0.705™ 4.7417 1.078™ 1.410™ 7.4417 16.873™*
" (19.030) (123.659) (28.774) (55.463) (302.273) (682.992)
. 0.413"™ 2.794™ 0.6417 0.058" 0.285™ 0.552"
(133.337) (904.898) (209.140) (7.869) (39.717) (76.148)
1.512"" 9.141" 1.697°" 0.662" 3.487™ 7.874™
In(SWD) .
(73.657) (453.993) (80.590) (72.804) (384.771) (855.022)
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(3)AFEAT AL 5 Qe REE o A SCHE T 2015 4R CERBE QR AP 255 44 5 ) Kl 23 Al 75 e & %, 23 By CTP B
XSG BF RO e B S o 3R 8 BUE W%, 7E 0.03.0.04 BF & %% B T TA A L IR T e AT Ik R 42
THE . LLO.04 TTAR(E A 1), CTP USRI 79 e A7 M 76 36 22 B ROR B T1 73,500, w8 T 5 e A7l 1Y
40.6 0o 3% ] AE IR TR TG YA oMl i LA BE A 5 5 AR BIRT A A% 0 5 4 T, FL A 7 i AR AR B X B U
T A5 e HE ARG 42 ) ZER B o £ 0.06 I MIE(E A 1 B 1) MUAE « i 75 B /N b BOR B T 3T 247
TEAB AR TS G AT AL 1 16.9%6 03X 5 08 /N R T R (2017) B AF 55 45 W A A | ol 1A i 75 e A7l R v A £
b B A L5 H R 5 3 2, CTP BUSRE AR 3 IR U B8 i AS , 4 3l R G e BOR T ¢, I 3d i ML
S FH 7 ol 5 B ()RR BOSRE RICRE o 8 15 e A ol 98 /0 280 il T 7 9% ) B O RIS g, A A )
5 2R PR30 DL 285 14 - R PR L T o R B R T 3 5 T s 5 4 A ol ) O v 28 il PR BOR B AR AR 5
RLSA LR AR A X 52 R

A8 AEATA g A IR F A S AT R

I"THE i 15 ReA Tl LSEESENA
0.03 0.04 0.06 0.03 0.04 0.06
CEE 0.010™ 0.406™" 2.094"" 0.026" 0.735™ 0.169""
(9.0743) (391.359) (2017.1) (29.117) (823.436) (190.229)
In(RD) 0.598™" 11.938™ 17.543™ 2.2527" 32.877 2.682""
(11.139) (222.477) (326.917) (38.565) (562.997) (45.930)
n(FA) 0.100™" 1.534" 27.923™ 0.902™" 7.038™" 2.038™"
(3.847) (59.164) (1077.3) (28.200) (219.980) (63.714)
He 0.009™" 0.274™ 0.846™" 0.054™" 0.669" 0.074™"
(11.112) (331.479) (1022.9) (28.780) (356.515) (39.544)
EE 0.010™ 0.274™ 0.846™" 0.302™" 9.196™" 2.088""
(11.112) (331.479) (1022.9) (25.9413) (789.948) (179.321)
In(SWD) 0.089™ 3.186™" 13.719™" 0.130™" 2,977 0.598™"
(11.997) (431.549) (1858.1) (42.345) (969.216) (194.770)

(=) KRG 1T A 5| BB R B K
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Tax Reduction Incentives for High—tech Enterprises and Circular Economy Efficiency:
Evidence Based on Bunching

QUE Wei*, LI Yuanyi* and GUO Feiyuh
(a: Hunan University, Changsha, China;

b: Taiyuan University of Science and Technology, Taiyuan, China)

Summary: The R&.D investment and the ability to transform green technologies of high-tech enterprises, the main
driving forces of technological innovation, are directly related to the improvement of the efficiency of the circular
economy. However, the inherent long cycle, high risk, and easy imitation of achievements in technological R&.D may
lead to insufficient self-motivation of enterprises in R&.D. Given the public nature of taxation, tax reduction has become
an important policy tool to make up for the insufficiency of incentives. However, China’s InnoCom Program (CIP) is
implemented with R&.D density as the threshold. This rigid design has led to the R&.D density of a large number of enter-
prises being “locked” above the threshold value, resulting in an abnormal accumulation of enterprises on the right side of
the threshold. The “pseudo-innovative” behavior of strategically manipulating R&.D expenditures may weaken the pro-
moting effect of tax reduction incentives on the efficiency of the circular economy. How can we detect “pseudo-
innovation” from inflated R&.D spending? How severely does this manipulation weaken CIP’s positive impact on circu-
lar economy efficiency? Will firms show dynamic differentiation in CIP responses over time? Addressing these issues
reveals CIP s dual effects on circular economy efficiency.

Firstly, this paper incorporates the efficiency measurement of the circular economy from the perspective of reuse.
This paper constructs a comprehensive efficiency index covering resource input, waste output, and the reuse rate of dis-
charge treatment, and extends it to the two stages of production and treatment. The pollutant discharge output in the pro-
duction stage is taken as the input in the treatment stage, breaking through the limitations of conventional static and
single-dimensional indicators. Furthermore, based on the national tax survey form, this paper uses the DEA-Game Cross
Efficiency model to measure the circular economy efficiency of nearly 100, 000 enterprises in the national tax survey data-
base from 2013 to 2016, expanding the measurement of this indicator at the enterprise level. Secondly, the impact of CIP
tax reduction incentives on the efficiency of the circular economy was evaluated by applying the bunching analysis. This
paper overcomes the problem that conventional difference-in-differences (DID) and regression discontinuity (RD) cannot
test policies due to the absence of counterfactual groups. It introduces the cluster analysis and matches it with the national
tax survey database and the green development database. Combined with the intention treatment effect, local treatment ef-
fect, and Wald estimation of enterprises on policies, it systematically assesses the impact of tax incentives on the circular
economy efficiency of enterprises, providing methodological support for policies related to optimizing and enhancing the
efficiency of the circular economy. Thirdly, counterfactual simulation is conducted on the loss of circular economy effi-
ciency under the manipulation of research and development. This paper quantitatively estimates the ITT effect of “true
and false” high-tech enterprises. Based on this, it assesses the policy depreciation of the circular economy efficiency
caused by manipulation behavior, counterfactually simulates the loss values of the circular economy efficiency of enter-
prises at the R&.D threshold under different circumstances, tracks the dynamic change path of the R&.D density of enter-
prises, and evaluates the long-term and short-term effects of the CIP policy.

This paper has strong policy significance, indicating that optimizing policy design and breaking through rigid threshold
constraints are key to enhancing the promoting effect of tax reduction incentives on the efficiency of the circular economy.
Firstly, for enterprises with R&.D investment exceeding the industry average, incremental deductions will be imple-
mented, and income tax cuts will be linked to the volume of solid waste treatment. Secondly, for SMEs, the government
can offer direct funding and technical aid to address early innovation barriers. For large firms, it should incentivize scaled-
up R&.D and environmental equipment investments. Thirdly, the government can toughen penalties for violations, name
violators publicly, or implement tiered sanctions to phase out “pseudo-high-tech” firms. Fourthly, we can conduct rolling
evaluations with dynamic oversight, granting tiered tax benefits to compliant firms to better drive real innovation.
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