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LA FISE A SO S R R, 0 B AT S B A TG O RIS R B0 A SR X (B 0 4
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T [ L Al BF 5 4% AAEAE 2 ) S0 94 DX S S AR, 5 76 o IX R B B 5 7K 7 1 4 5 T o 7 0 b
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TR 98 A T B X, AR T T LRI 78 356 A 50 40 X Al 2 7= 3 (g e PR I 11, th 2 TR B i o Al
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BT RN 4 52 0 TR, IS 4 R Al A 50 15 A AR o A sl DX Al 2 7 S A 23 5 R 0, AR R O A Y
A 211003 B Bl e B 2 T s A SRR A= 7 3R A Ml 52 BT T 9 R 0 TR, R D U 2 AR R o BRI 5 4%
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M DX A A= 7 3R A3 A1 B ZE TR T RRAIE 7 A I 3 A B AU

A S Combes 5 (2012) 01— M 10 B < 380 sk X 3 Ak 0T 7 0 UKt X il 24 72 36 43 A
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il BIF 5 10 6 000 ) 70 FE AR A (1S ) SR e e, B 2000 by R G S5 Joie P O o i 2 7 3 A ) R 3l (A) 1A 4
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AR M DX Al A R Y Ak a
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A (3) 280 A i i FERE AT 52 $5 A 5 04 3 DRI AR Al AR 7 S B i, AR A g8 B H o
HZARA >0, RWIILRDTFEBA B B8 808 2R 7= AR A B AR 18] 3 A A T %30, Aol 9 2 7 ROK P
P25 5T A <O D08 B AT T B0 o A 3t DX Aol A= 7 23R 20 A 7 BRI 7 5 A B A 3t IX Ak b i) 7
s , G I FERIAIF 58 P56 A5 w8 4 X )RR AT 50 7T RE XS L FIF 7 A 1 B 5 000 ™, 3 22 ) BERAHUT 5 45
AR A PR AG A T ST . S8 D SO T RERAT T BB RON XA [ AR 7 AR Al 5 e S v,
AR g s Hyo 24 D > 1 I, 267 i A2 ™ 584l I EERR AIF 58 BT 800 TP 3 4 B, A= 7™ 3 B 70 A B
HAEL S D <1 BHESLAR . F(3) T, S BRI AR T 0, ] L/ T 0, AF LB 3t 4l 312 B li A7 52
P 1o 1 1l DX AR A P R Al B XA BE R . S >0 3 W BRI 93 45 A B85 o i IXC 1 £l A= 7 56 43 A A
FEZE W FRAE 1 XA AR A 7= 3R Al BB 5 0 5 S <O DU e 25 5 R 5 8 A v 19t X AT A 7 e A
WIS R . S80S B THES R TR S B H |, W B Ak A 5 5 0 il A 7 R A 2L PR AL

ity B A, A AEE G TR (3) v AR T T £ A R B0 3 DCRE X R A T T A 3 XA A
W R AR A 1 D0, ik 2% R AT 58 $5 A AR Ml DX AR X T Al IF 58 5 A v B L DX A 7 W R R AE 1Y
THIE i, 20t — RPNV R LR G A, 135K (4)

A (uw) =DAIS+ (1 =SHu] +A,u e [max(O,%,min(l,%)] (4)

B u AR IXRIE LN r(u)

r.(u) = max

0’1_SS)+ [min(I, 1 )— max

1 -5

0’1_-55)]” (5)

A (5) W AZ e g FE A A
my(u) = A, (r,(u)) =DA(S+ (1 -S)r(u)) —-A,u e [0,1] (6)
Hr,0=(A,D,8), 2 m,(u) B J5 Fife/NwE, BEAT A3 2015 A 280 A DS By AL (. iE—
A% IR S R — AR DXCAE R R 5 b B AR, BIVHT L Rl IF 58 450 A i 1) 3l DX Aol A 7 R0k
R BRI ST B AR DAY Al A 7 R o I SR AR (] A 8L g%, T LA 380 LAl S £ A e X
R A Ml A= 7 R R 7R BE AT 7 $5 ARl DX RS il AR 7 28 05 R 2, RN JE A5

() = A (7)) =g [T =8 (1)
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K (7) 2T 0 B9 AR, r (1) =max(0,S) +[1 -max(0,S) Ju, TEXSZH A D S A
AT, F A2 A A, B THE . AR A BAGTT  B), Aol B8 2E 5 R AR S AT IR R W, = {w,
(0) - w, (E, =1) | s H,w,(0) <+ <w, (E, 1) ,E, JEERHETE A B mHIX Alb K, FEA
I ke 10, B, — 1 IR BIAE AR w XS0 A A 7 3R
ky

: e . ok, WE — k) +1
M) = (k) +1 Eﬂhhﬂ+(& “>M(Eh (8)
k' =L uk, |, « |FRBOEEEED . M, o] LF s /ME B AR sREL R R o
9 = argmix,M(6)
] (9)

s.t. M(9) = Ll[ﬁlg(u)]zdu+L[r§ze(u)]2du

! N 2 1 . N 2 N 2 RS 2
[, D) Vw3 (D () * D ()1 G = )5 [ Dmg () du
S S Ay G T+ Do) 1 G = ) 604y () g () S0 m () iy ) B
%ﬂéﬂAﬁ$M%%M;ﬂﬁﬁ%ﬂ#=%ﬁ%%rmuﬁﬁwé§ﬁﬁgﬁﬁ%&A%%
i DX 1K R 350 MG 0 0 K 2 0 ol /8 7 56 2 5 0 e R TR
LN TR S gy

1. ¥ {E 5 L R

HT T FE AT 5T AN Al 2R 7 8 B 48 THAF TR A IS 0, A SCR AT 5 — R A 3T il 2R 72 3 53
ZENE N W e 1 N = L 0 A o e S U 1 B4 Y S A e B O T Bu N 58 2 TR/ R N
v AR 3t DX A ol A= 7 R A S (R AT A& B, A T AR A0 At O 2 5 A7 B89 {0 AL 3 o # IR B il 4
FEBAAT R HEA BT T T7 300 4 #8507 S A BF S 5 A i ) 3t X Aol A 7 R 3 T A T O 4
AARE X, 9028 7R 1 HERE O 58 Al BEAT B T 32 T Al 28 77 385 Al A ™ SR bR E 22 5k &, & Ak
FEBEAAR Y M DX Al 2R 7 AT S Al F 5 480 A o M DX Aol A 57 3R S ik — A0 R W, SRR AT T B
WA (15 Y o 5 1o A2 S S (L A B S

* 1 B R AN 1 N R 2 Sz O
A KK AR K HARE #1E TR % =R
HEAH R NEE #"NF 5334 8. 981 0.907 0. 344 "
M (Tre ) O 9539 8. 637 0.858 (0.0000)
EHARRNFE N 5984 8.929 0.912 0.281 "
Al 3 (Treat, ., ) N 8889 8. 648 0. 859 (0. 0000)

VB BORAE 1% BB AT K R
HRAJE FE R AT T AT S AEL (Tre) K1) 53 B9 AN [ 3 DA AR 77 58 (ofp ) B8 FE A0 1 s, /]
LA, LAl 58 £ A e 9 i DX Al A 77 538 0 A 7 i il A0F 50 50 A B AE it X A 7 A A R Ak 8 A 1)
AR T RS o A A 0 Al B B W R K S Al AF B A AR e DX Aol A= 5 AR 3 A S
WEFEBEA T B XA vh o il U, e A7 AR il DX [ 22 S ST AR o A DS B A e X
Aiolb A= 7 AR50 A1 5 BT A e T R R AR, Dd R 5T i AUF 5 B A AR s DX R i B 5 R R

DCAR A= 7 2R 18 A oll L A1
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05}
041
03}
%
i 02}

0.1F

Al A3
E1 £FZoaRZEEER
2 43 R B AT 5 5 e R AR DX Al A 77 34T T 0. 5% 7K 1 4 R Ak L
TR IR A R

N 2 AT DLt — 2 e B A A 77 80 6 s A ot DX ) Al 2 77 32 22 S AR FE 8 AL, BRI 5 4%
AR B 3 DX 5 BB 58 45 e 04 4 DX Al A= 77 38K 22 S /0N T B A 77 28K F 53 s i
P Al A e R 2 S R RAE . BRI S e 3 10 7307 Al FERAI T A — iR X
Al AR A8 22 55 0 0. 251 MAEAE 7 38 90 I3 s b, FERR T TS5 A — I DAl 2B P R 22 5 BT 2

0. 380, 3% R, #H Lt T BRI S F AR b IX, FERIAF S B fen 9 b DX v 238 Al 9 A 7 22K T /e o
040

il
il

=

0.36 |

032 |

S | IR

X 0.28 |

=

e
[}
=

10 20 30 40 50 60 70 80 90
AEa S0k

MY RS

e
)
S

2 EMBFRBAG - KRR UEFTRER
YRR A 0

2. RIEERSH

AR RRAE S SR T R A I ST A B Hh XA M AR T B3R5 A A AE A B RN ZE K R R AE , WP R
A L b 55 A ) T 42 T DX Al A= ™ 23R T 8 38 Ao SR 3, ) R S R A Y R A 2 i IR AL
07 T2 436 2000 I 5 M) Ml DX Aol AR PR R, 3R 2 R TR L TG S A A A R AR — S B R A AT O s,
PR 1) At B 5 % oMl 2 7 5 e BIRT AN 5 S BRAON I A T A SR . B (1) B Sk 4 BRI R RE 5T 4%
AAFRIE A T BT SR BT A (A) BB RO 5 Bt (D) 53 BER0N (S) Al 1145
SRS R BN F B SEA RECN 0. 228 118 5% EAF KT 0% R IE X KU IR A S
R b DX Al A 7 2R A AE FE R 5 BB M X B SRRl R A T A RS SRR 5T K Al A e
YRR B AN AEAE B H AR50 0E . JEREDF 5T 2 BB QR Z U5, 2 1 A 58 LA )
PERE IR AR ) T A, LA AT 5T 4 A A R ) M DX T B e TR SRy 2, R A 5T A
PSP T8, T R T 77 A s PR BRT , 48 7 H DX A oll A 77 % i S50 D 4G T 45 R B 3%
KT 1, RUTE LRI BN R b X, 5 ROR A A 77 2845 7% I 3 3K, R 0K Rl F S e A 1Y
BT 8 R e RO A A 77 R T HE T S W Rk H, B B0k, RIEE, D A A B R T 1
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AR 02 F £108

W RIR S, BRI ST A K P55 5 Hb X Al 2 7 38 43 A3 B8R 43 1, Hb DX PN Aol 2 7 R 22 7 Ol B
T S A AT 5 B A AR DX Aol 2B 7 R A O AR, 2 RN, X R 2 SRR A R A
1R — I DX Al A 7= 23R K O 2 5 B A A B TR R A 43 SR B B S A AR S B R - K K
1t DX ) Al 2B 7 3R 25 e E AR R MR, ZRSES BERIE, R ILMAT R R AR
o 1L DX A M A 7 S A3 A A AE A2 W R ARAE AR AR Al 9 LB BEAIG, p UG B0 TIE T SRR T AR R )
X 22 28 T 37 56 4 S I B AR AR Ak 2 W UK, AR AE B I B ON R H AR B IE

F 25 (2) B AT R BN I, 4 BB SR A 5T 4 AL B B (E S AL A AT [l 25 G 4 )
IMATBZH A 5357 B4 280 D iF, 55 (1) 546 S 8UE L BOR B, B2 R OF R A
BN B R KA W8 B il AR 0,332, 3X R WL, 7 2 SR FE AN A 5% B8 A K R0 £ b A= 7 SR A
(R BB AL B, 0 30 40 2 R BRSO, 5 U 25 g 7 A 9 A R, it S Al B 5 480 A AR 7Y
Fift e A R AW RRAL N S AR R® R 0. 986 4B R T i [X 7] £ all A= 7 o 25 S 1 it g
FIH IR S EON TR, 32 2 55 (3) B (4) 51 by 4 BRI mih AF 9 48 A A7 2 HE 44 4 4 1 [l 9 25 51
AR AT LA Y, YA 25 J sk B Ak N B, 56 il AR 5 5 A BT 380 R 40 A Ol 0.335, I A BB R0 S
Jei o LR 2T B BT RN B T A 0.289, H R® $UAEAE] 0. 997, 101 A R0 5 4, i B 3L il F
FEAR KL i — A b X R] Al Az 7 258 22 S5 J2 p AT A% 5 38 B Ay A () 4 A 48

%2 ETeBEANEFE)AHEITER
. Tre, _, Tre, _, Treat, _, Treat, _,
s (1) (2) (3) (4)
A 0.228™ 0.332" 0.289™ 0.335™
(0.120) (0.010) (0.133) (0.103)
D 1.073 ™ 1.052" 1.0387 1.025™
(0.013) (0.012) (0.016) (0.013)
S 0.007 ™" / 0.003 ™ Y
(0.001) (0.002)
R’ 0.999 0.986 0.997 0.985
HAE 14873

&S o S50 B B bR 15 22 (Bootstrapped Standard Errors) I FER R 50 ;7 07 07 B HIERRTE 10% 5% 1% )&
fEKET B2 6 G REAIE AT T RIS 0. 5% /KT 46 R b 38, T W]

3. REMwmE

LR RAR AT R A7 E (] e 5 Wil DX HE R AIE 5 B A Al A= 77 30 DR 3R T AR AS T8 4% M i 1%
(AL B, 24— 3 X 2R B ik Aok M s AL KR B 2 i, AR R B S A T RE i, Hh G
BOHY N AP ) REUAT RE 22 RO AR SCIN A58 o O 17 g IR — [l e, AR SR B 1 74 53 D T A A4 X AR AR
PEATVERC , 3 P Ab BF TS BEA R — IR0 3 DX AL A9 A olh B 5, AR ) 2k T VT IS A9 4 A B8 il
A HG B3 LA 7 3R A B 22 5

ASCHE IR 1S AT RBVE BL 5 1% BEAT D AC , R S Al B TS B A O B X 1, B AR X A 0
VG g AR At D 2 A i 3R AL M A B TR (Indw) -3 T %8 (Wage) (3 X AR LL | Tl
Alh B H (Comp) WEARN By 42 if 2545t (Rese) (N B (Peop) V5 — ) M3 IN{E A GDP 1 1L
H (Manuw) (N5 GDP(Gdp) , IF AT 4Gy P21 2 B, LI BRAF 7 BOR e o S5 S i 00 00 742 417 ok 19
SR o e 3 1] A5 23 VT JC P P A 46 45 R S, 4% 8 B DU TRC I B A i 22 45 X (E 1/ T 20% , DT
BLZ J5 4528 Y ¢ Gedt AN B3, P E Y R F 0. 3, Ud BT ) 45 43 DU Ji 3 o 1 1 5 4 4G 56, 76 DT il

@ Azt b A AR L B B A SRR AL
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J& , BRI 58 B e DXL Al BT 58 50 A B AT Ml DX 7 DE e 2 i e i b I AR AE 35 22 5%, 0E—
HEBR T REAS AT BEAFAE /) PN A PR ) A

* 3 Aol FHEEREER
‘ K ‘ Rl B 2 \
% & R 2| T4 & Pk
AT 4 x4 W iE K%
IC ey 33.405 21.906 106. 4 7. 00 0. 000
Indu 81.4
IC 2 J& 39.295 36. 942 19.8 0. 81 0.422
T Y 9. 686 8.586 89.9 4.55 0. 000
Comp 90. 8
IC B & 10. 193 10. 295 -8.3 -0.43 0. 669
VG e, # 7. 880 7.750 36.9 1.58 0.122
Peop 54.2
It B2 & 7. 838 7.783 16.9 0.93 0.356
T Ay 38.586 44.714 -61.2 -4.32 0. 000
Manu 88.8
IC B J& 46.970 47. 654 -6.8 -0.48 0. 635
Ui 11.799 10. 121 127.2 6.02 0. 000
Rese B 98.0
IS B & 12. 108 12. 075 2.5 0.14 0. 892
T Y 10. 835 10. 500 78.4 4.71 0. 000
Wage _ 74.9
It B J& 10. 609 10. 478 19.7 0. 89 0. 381
IC A 11. 155 10. 326 169. 4 9. 89 0. 000
Gdp mH 89. 4
IS B J& 10. 923 10. 787 17.9 0. 67 0. 506
HARE 372

A0 M 5 R VETRE R SRR A IS, P — U 23 310 0 LBl A 5 £ A o RT3 AR 3B DX Al A= 57 AR BE A7 i s
0. 5% 7K V- L i) 45 FE AL B, B J SR 1 TG 4% 1 23 Al 4 A0E—2 KO0k BL 7 J7 325 06 Aol A= 77 3R 3 A 2 A7 A
o 5340, I8 R d b ml O FERE AR B AR AR A IR JF R B S RZAE LA, alfEL
A —RE W GETH IR 22, IR, AR STtk — 28 2R Aol B B R A 7 23 A0 20 B RS o 0ol A ol K 3
JE ) i 1998—2007 A f) il 32 Ml A b A AR 1A A2 A P A 36y, R R AT [0 UA 2 i, R AR SR A 12 S 4R DT
BCH)J7 5 BEAT UL . K 4 45 RARIR B, AN TRl i PSM i — 0 HEBR N A= 4, 38 J2 T 48 7 4l
SEI B DA ) R A P AT R A A R R AN A 1 4 28N S S i F 5 A R — R DX R Al
A R ZE S I H BN

* 4 Tl P A 30
T g A D S R’ HAE
0.299 ™ 1.042 " 0. 005 "
Tres0s 01 0.999 10422
(0.126) (0.015) (0.002)
0.064 ™ 1.040 " 0.001 ™
Tre 9093007 0. 988 1126827
(0.028) (0.004) (0.000)
4. EESTH

2 WG TS S GE T 3 M L MR IR S T R A AT AT AR B R XAl AR R Az S A T AR
o7 T 0 ) R M) (L I 2 A5 60 9 A 25 g 1 LA /N o AR St — 25 5% 1) i 2% R 3 B RN N AT
FE NG . E O AR SRR I AR AR M DX A alk Az R LA A F 0 AT Y B A i b X Al A
PR WA RTTE AR .

A(w) =DALS + (1 -S)ul +4 (10)

b AR SERE ST 4 A B AR M X w A3 45 A Al A PR R K LA LD LS S 2 i A,
Ay () S48 75 0 () S RIS 25 A i L X w 43 s b A 77 20K S o TR R RO 1 4 ST kT LA AR 4
TR
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Ypip(u) = MM (11)
AT A SO A A 7 AR S XU, P ofpip () S AE AR 72 3803 AT B w 3 6 AL BERAIF 5 4%
B R b DXORE X T i At AT 5 $5 A BAR I DX Al A R B K A L
FET R, >R FH I = 52 118 JEL 3 i) A ) I 2550 RT3 48R 2880 e 3R il A 5 8 A R b XAl A
A XS DTRK o B 5T, O AN A A BT BN LA S B 0 S P X Al A e R s B A =
0.0 =1, el ARHE S T , 0045 15 50 3Rl BIF 52 5086 Ml B ol 2 72 35
X, (w) = A0S+ (1= S)ud (12)
HETT, A DAAS BB E AS A7 7E BB 00 DA K A 20 g 5 Jo P st 35 Al AF 5 45 A 3¢ a0 b XA X6 1 3
Rl ATE 5% 45 A B X Al A 7= R K A L

tfpipiw(u) — e}u?“’(u)*,\t(u) 1 (13)
B BT, FER A IE 5% A 2 H X BT RO (B S ) ok DX R Al AR 7 R 22 A SRk B A -
Upipiy (w) = tfpip(u) = tfpip™ (u) (14)
[FI T, YR FE R BN, BIR S =0 I, JERRAF 78 3% A i Hh X A b AR P2 R A A (8 R -
X, S (w) = DA (u) +A (15)

AR (1) A (15) UK E 2 H A DS BT, 7T LAAS 21 {5 52 A 17 78 16 3825 17 B, 66 Bl F
YA AT T Mo X R K T S R E 5T 15 A5G Ml XAl A 7= kK A

oip*(u) = &M (16)
I AT A5 BERRAIF 5T 45 A 1 L DX 358 000 ek e X TR A0l A= 7 R 25 S 0 sk B O
thips(u) = thpip(u) — thoip~ (u) (17)

Z b, A (14) A (17 ) B A] s o 0 33 37 % 1 (B 5 8T A0 e o 1k ) A T % 250N X
DX TR] Aol A 77 AR 22 S AR BTRR o BT 3 RIS AR A Ao i A, BB 800 | 8 6 AR A K T
(14 A0 L Aol DX TR Al 2 7 392 S ) TR R /I o IIET 3 KT, 5 BB R0 A B, 308 498 A% R 14 1 T 45
/N o R ST £ A 3 X Al A ) ARG A 1A% Bl BB T 0T B G S R A R R AT S BB
b RS o TS 3 e S S S 5 S/

% 05r  —e— sl —m— IOy (&SR AR
ii/N
BE

0.4}

03}

02}

0.1}

0 |
10 20 30 40 50 60 70 80 90 43V

B3 NS EENNTRER
BOREA U - 35 R
M S 10 ~90 73S i {H K L 75 10 737 s Al , S0 R 0. 23, T Bl 5 a7 k5 9 35, 82K
IOt T2 3G N, 7E 90 3z ki GK F 0. 47, 3R B L RE A 5 B8R Al AR 7 204 SR00 TE o B
58 o ANBIEBON (5 5 M) Sk, A 58 45 A BIRT RO X TR A 7 R Al (V3N 7E 10 43
AR B HT RO 9 TTRR D 0. 21, T 2 90 4337 40 W) B T+ 28 0. 466 , 1X AR nJ HE J2& X A 243 1 1 Al
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X At A7F 50 R TR R 1 R P R R AR S DAY Ok BT RO A A 7 R A RS s B9 B T TR
S OBk ey VAU 6 DA i = A TR ) B e oy VA SR 2 o 4 AL e A S o8 &' (39 DR
b, BEFRRY 0. 04, Bl Al 2B 7= 0 (6 KO 4 vy, 1B PR %00 ) BT kAN W R B, 90 23 I AL
FJ 0. 01, 3 2 P A A 7 A i 4 Al , He A= A7 B8 3 BRI Y o SR R A B T S ik, DR i
FERON, 32 B R A R AR A T AR A, 0k e A AR A R R B o 3 e L A T AN A B S Y
RS TR R /N AT LA B, BTk A1F 58 450 A 397 R0 06T Aol A= 77 2 B 52 W) oy 3 6, T 2 AR X 3
DX T A oMb A= 77 8 22 S5 H9 52 T AR X 45/ o

x5 WREASYEFRZFARHEEMNH
AL R & B AR RO (& 7 ) KM
10 0.230 0.210 0. 040
20 0.253 0. 230 0. 036
30 0.273 0.263 0. 025
40 0. 300 0. 291 0. 021
50 0. 321 0.312 0.019
60 0.343 0.338 0.014
70 0. 372 0. 367 0.012
80 0.412 0. 408 0.011
90 0. 470 0. 466 0.010

Bl 1 T2 SR PS940 7 07 90 R, D 5 0 8 47 2% 7
T SRS B

N T k2 P BRI K] 2K 2 5 W Bl AIF S AR AR Al A= 7 A TR S A5 LA B B Al IF 5 T
VRIS G2, A SCR R VE BE i B9 AR AR 23 30D AR L A7 A R il X = A J2 T3 40 P43 Bk ik F 58 450 AR 3t
DX Al A 7 R S SR R B

Ll iR - FRAW SRS

T k2 2 B FERIAIE T B A B 280N T S80S R AN [ AF 1 [ B Al 2R 77 R R R 22 5
2 IR rp Al AR 08 B =20 LB, K RE AR 0 Dy = AR XA LA 2R 7 R BT A I . 3K 6 Hi =41
TR T BRI ST BN AR AR Al A5 A 3 I )R B ARl A 7 AR A R R B A A SR . AR
ROV KT, HERAIE BT AS [ AT 5% 1) i > A0 5 A B 000, EL AT i A5 8 Al A B S 3%, (ELAR L
F RSB IR /NT 12 AR B AR R Al , B0 S7 B TR A 19 4F L_E A9 B b 52 21 S Bl 0F 9 48 A B3 2807 5%
M A P S 9, T 22 43 200 ) e 5 i o A % 180 1 AN DB Dl 553 , 22 A v B 28 o 52 B0 0 3 28007 B9 R o

FERIATTEAE g BRI R Sk | A 2 A ol ™= A 2R B P 1 A T B RO TR, X i Aol A= 7 R 4R T
HAREAEM . H i T 2R 50 HRAE T 68 55 LU , A M K JE kI 58 2118 0 R e 10y 852 A= 7
3 B2 TR T R B4 DR XU o T AF 8 il ey T B S I ) A ke = A 8 1Y < R
X7 BT B IR A A AR ORI il 4, AR AT AR M, FER) R A T T D A A 3 AR
(4 BE 1A B, EL BT 2 WAy AU, 22 8 25 1 17 B Al AT b, B A 57 0 8 Al ) 00 397 2800 B i
TE LA AT FE P A e M DX, = 5 A SRl F 2 AR R SR AT LA S Al 0 T AR S i BR B W RE T
PG, A olb 2 0 1) e ik T 0k, 36 it DX PN 5 4 5 B8 o T BT A FAR B Al thy T )5 2R AT 3, B0
IRAL T AT R A A 2 U RRLASE AR 55 T AR M AR IXURS: RS Y BE T R S AR B
PRI 4 A AR 3R A B 25 5 WA O, T 3 ol e 43 20N A S

2. TR ARG E BEARITEAEE AT

A OECD AR 7326 CREAEA 0 N AREARAT W A S BEARAT M P2 o i AR AT M oAy B2 285 3l
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AZIEE 3R 2 E %105

AL 2 A s i 3 v T R £ B A S AL B o o B A 3 BT RS B A M AR AR
i3l TS R EATAE P Y 16 ATl o 3R 6 55 PUBIFIERE T 51 W, HEAl I 58 4% AR s BAR ATl
A B BT RO A FE POV S AGTHEER B35 w8 TAREARAT ML o AREARAT ML B8 Aol F AR 5 8 A1 BT
IEAR , A8 38 SR BT M A H R 52D BRI S8 XS TARBARAT Ml i) VE H B 22 2 5 Bl HC PR A S0 610
FHE AR AT B T 200 0B, DT 35 s A all A 77 3R o 1 ey B AR AT b U 37 O K Ji O AR
A TN 1 T8 SR E A A A M 00 A8 S8, X A B S R AR MR A IR IR R SRR E S S L OF
HLFf A T ) i R A Tl A5 1 SR AR T 9T 22 B A 46 /1N, A b =22 18] B9 5 4 AN W7 DR T AIF 5 1o i i BF 5%
B % 1o BEARAT Ml A M S AR T3 ek ik BIF 5 5 A S e M BB L AR R Aol 2R R AR R A
TARBARAT M, FERh I 58 AR 8 BARAT M AR 09 BB OV AE TS5 o[RS, Sy 1 45 2 BRI AT 52 50
P, B A Ml 2 i ) B2 SR AR SRR AR A 2 B9 3 I, ZEMAL R T 3 32 4 L AR Aol B i
G iy FE IR 22 I, 7 A I 3 ) B R R0

JLEFHRSLEREE . SERSRER

Az 77 1 T 55 oMl P PR S R X T A Ml A Ml 9 T A7 S e 5 i ke B A AR OB % A 1 45 AR B
A 7 IR 55 oMl B SRR BT i BRI /N g wm AR 2, B R IR T b R e i 4R %) . 2 BRI
HE2011) 7 ek oA S O il I ™ A A T LI S5 R A R B R I AR 45l
AT < B AR AR 55 R R A ATl B R AR R AR S5, B2 AT A (2016) Y
% , Ve X AR (Produ, ) S A 77 MR IR 55l SR B R 2 ) A 8 A, BRSOk X (18)
_ Pro,/Lab, (18)
Pro,/Lab,

Hovh Pro,, \Lab, g3 514N @ 8 ¢ 4F A2 7 PR IR 5 Ml 0l AR 4 38 il N KK, Pro, (Lab, AU ¢ 4F
A A8 3 A 7 IR 55 Ml S N R A Al A

6 7R SR ST B B BT AN 5 308 AR N 7 A= 7 I IR 55 ol B SR UK T e Yl X 3
HE PRV IR S5 M1 9 2 o 3 ol 3 0 T A T B A O B (VT/INIE L, 2008) T SEREBFIE A
W58 MR AFAE T Al S0 ER B4 s AL AR ALAL , 1 0 38 i DA 5 Atk BF 5 30 A oMb A 7™ 22 8] 47 7 — % 1Y
G VA 38 AR AR AR BORAS o A 7 PR 55 M A 2 R DL A BE A AT 5 B8 A IR0 N T 58 AR 2
[ B R PR A Jeb AR 8 0 s BB B B Ui A IBE AR, O AT LA A b 4 R A VLAY 6 Rl IR 55 45 L DA T eI )
32 A Ml AR EBCRI PRI B A 9 ME HE | A R BF A % < 25 RS, 8 T i o Ak A 8 R D %0 ) P o3 R e 22
RR o I, 70 A 7 PR R 55 M 4 2R Ml X, JE A IF 5 £ A B B8 2800 B vy, 3K 31 0. 406, [ B i ol e
1 1) 2 SR T A 7 1 I 55 I R SRR B T g A X, AT 2 — 20 i i R Al AT 58 5 A 1 B 5800, T R IR
RORA, B2 5 XY Al P 24 A 7 3

Produ,

* 6 7 JUME AT
B £l Fih2 £ 3 B A B A éf%&ﬁﬁ\% ifﬁ'fiﬂﬁ\%jk
(1~12) (13 ~18) |[(19 &, ) AT AT W VTEXREE®S SXREERK
B 0.594 " 0.461" 0.411~ 0.384™ 0.144™ 0. 406 * 0.294 "
(0.247) (0.266) (0.200) (0. 180) (0.059) (0.213) (0.133)
b 1.042° 1.053" 1119 1.047 " 1.023 " 1.051* 0.978
(0.023) (0.032) (0.028) (0.021) (0.018) (0.025) (0.015)
S 0.014 " 0. 020 = 0.036"" 0.012" 0. 005" 0.013™ 0. 002
(0.007) (0.008) (0.009) (0.005) (0.002) (0.005) (0.002)
R’ 0. 991 0. 994 0. 999 0. 999 0. 991 0.983 0. 94
HAE 3543 6750 4580 4346 10527 4986 9889
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N ESREBORE X

BERIAIT T 2 WA B i e SR O =X, A 7 M A O HOR SR Y N ORI, X TR TR L iR
BT RE T, B A B [ 5 HA 20 o AR SCH T 28 O M B~ 9 9 A o &, T 2007 —2018
AT v ] ) 32 b A BOWL RS SR L T A% A 0 A R A — 2 O i A Tk T L R BT Y 4%
AR = AR DX Al A 5 R 03 A 4 A% A 246 R T R R AL 5 A A e R T B A0 R T 4% AR R
HE Al TF 50 £ A v M DX Al A 7 SR B A AL o 5 45 2R 3 B, B8 2800 R 45 A iy At [] 2
T 1 RERIATE T B A i DX Al AR 7 AROK S, HL AR 7 A A Al DB AR Fh 3R i SR 5 BRI K
V7 e K Al 9F 50 52 0 i DX Al A 7 SROKCF B9 SR IR B 0B 5 A0 il T 5 B A A s DX Aol A
RIETHE BN s NS PR 20 A SR A, JE3 A Ml A2 5 il 7F 5 450 A BRI 280 0 A B 5t 8 496 2880 7 X 4F
R AR AR RS Y 5 8 B AR AT b A 52 8 BE Al 0F 5 £ A RIS A% R 32 5 A3 R B4 W 5 A 5 P IR 55
e TR PR R 0 e e O o R A T 9 450 AT L DX Aol A 7 R B BT S R R RN . ERTT , LR SR I
TIE T FERIIT 584 A 52 Tl DAl 2R 7 € B0 B AR T 300 78 IR 300 % JR A% J T i a2 A ol A= 5 R
PETE HEBh 2 5% K B RE AL, 4/ b X 22 B LAY BB s

Sf— My DCIBOR F 1D IS0 AR X 6 Al 9F 50 5 A 0 W08 B S 45 0 BE , 580 o W RE Al 0T 5 08 2 T 3l X A
b A A B R, 58 3 A 5GBSR LRI 5T 59 5 B ML LR SR LR, 59 S LR R R
X I 9 T SRR AT A SR S, S8 IR P SR T Y 5 T IR R R R /Y O
BEECR o AR AR SOR T LRI 8 4552 00l XAl 2R 7 28 5 AL 20 B, il T 5 £ A RE 0% 3 3 1
T N 5 T P AR B el DX ARl AR 7 A BORE R I B S R RE A AIE 5 22 3 i 2 EOR IR (T
e [ L At 7F 5 22 9% 90 %0 AR T Hp e I B, i Ty W R S T A o A T T 5 R 8 K T T
TET, 5 i AF 5 00 B S ¢ ) U B ARG o M T BORF 8 1 48 i ZE A TE 72 22 2 B0 LU BB, BE A8 22 Al F e 25 44
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Basic Research Input and Enterprise Productivity Differences.

Innovation and Choice Effects
SU Mei-li, LIU Feng-qin
(School of Economics,Dongbei University of Finance and Economics, Dalian, Liaoning, 116025, China)

Abstract: Regional productivity is an important internal driving force for regional economic development. It is of great
significance to promote high-quality economic development and improve regional competitiveness. Technological innovation
has always been regarded as the main means to improve productivity, but the research found that although the R & D
investment cost in various regions of China has increased year by year, the innovation efficiency is not high, and the
productivity gap in various regions is expanding. Some Chinese scholars have explained this phenomenon and believe that
insufficient investment in basic research is an important reason for hindering domestic R & D to achieve core technology
breakthrough and promote productivity improvement. Basic research refers to the experimental or theoretical research carried
out in order to obtain the basic principles of phenomena and observable facts. It can reveal the essence and movement law of
objective things, make science obtain new development and produce new theories. It is the cognitive starting point of a series
of scientific knowledge and technological progress, for example, modern computer technology and information security
technology are based on pure mathematics. Basic research is forward-looking and strategic. It is the source and important
driving force to achieve breakthrough technological progress. Reasonably increasing the investment of basic research funds
and promoting the development of basic research in key enterprises and industries is of great significance to promote the
technological progress of manufacturing enterprises and improve the level of regional productivity.

From the perspective of new and new economic geography, this paper reveals the mechanism of basic research input
affecting the productivity of enterprises in the region through innovation effect and selection effect, and qualitatively and
quantitatively identifies the above two effects by using the “ unconditional distribution characteristics parameter
correspondence” estimation method based on the micro data of Chinese manufacturing enterprises from 2007 to 2018. The
research results show that basic research input is an important factor affecting the productivity gap between enterprises in
different regions. Innovation effect and selection effect jointly improve the productivity level of manufacturing enterprises in
regions with high basic research input, and innovation effect plays a leading role. Efficient enterprises benefit more from
innovation effect. Heterogeneity analysis shows that young enterprises are more significantly affected by the selection effect of
basic research investment on the level of enterprise age, and the role of innovation effect on mature enterprises is greater
than that of young enterprises; At the industry level, the innovation and selection effects of basic research on high-tech
industries are significantly stronger than low technology industries;In terms of regional characteristics,the innovation effect
and selection effect of basic research on enterprise productivity are more obvious in regions with higher concentration of
producer services.

Through theoretical and empirical tests,the main policy suggestions obtained in this paper are as follows: first, pay full
attention to the important role of basic research in improving the productivity of regional enterprises, and increase the
investment in basic research. China’s regional industrial development is at a new historic turning point. Only by increasing
the investment in basic research can we make applied research play a role, improve the productivity of enterprises in the
region and narrow the productivity gap between regions. Second, focus on basic research investment in high-efficiency
enterprises, mature enterprises and high-tech industries. High efficiency enterprises, non-state-owned enterprises and high-
tech industries are more dependent on basic research. Only by increasing investment in basic research can China’s high-tech
industry realize the transformation from imitation innovation to original innovation. Third, strengthen the construction of
producer services and give full play to the role of producer services in basic research and improving the productivity of
regional enterprises.

Key Words: basic research input; enterprise productivity; innovation effect; selection effect; unconditional distribution
characteristics-parameter correspondence

JEL Classification; 033,047 ,R11

DOI: 10. 19616/]. cnki. bmj. 2022. 10. 001

(REHE E )

21



