I 5 DX AR MY A7 AR AR P R A g 27
T K TR 1 R S

iFEm LA K

(EARBEBITAFH ¥, L 200237)

MBRE:TAXARAEN A BEHEAREN T 20, B I BRI F L= 4
FEYH ., XEF A 2005—2013 489 o B T Ok Aok $dE, L2009 4F B 31 B9 & KPR K
FARBERENEERER AR EZDPFEERTABBIKA T AR A A& FEHFH,H
BNKERTHEBRN AT EREIRE, HARAA (D) FRXEABHIKEREF KK
HRXAALEFFHEFS, FRAERE KXW, 29.41% h T X K A4 4 E w0 3K AR,
19.12% W FER AR A AKERE,SL.4T% FRE% 9, (2)F & K I #4400 b
VEAEEHBRBRERORIE, BASHHE RKE S LI R E A LR E A
EHFRARAR SRS AEFEFHK, TEAREESLBENFLENTRE AL
FlAVLEFEEKEFERKASCVHNFENTARABGLLEF=F LR EH W,
(3) FHA6 Bk IE 1) R B9 30 X, 3 B 3R o i 3 40 A A A R &, R AT Ak S
KRBT FERN, AXWARKAAM T TR EERFNE A H, LA Z 5"
BEBRERERET SHFKIE,

KER:FAXAHK SLIEHE ALAEFE NEZH

FESES F420 TEHEFEEML:A XEHS:1002—5766(2020)10—0059—18

—. 51 &

¥ e DA S — S0 T T i B 28, 2 b (R 22 7 R R O T B4 AR . A 1984 AR AR T 3 T i
SRR TERARTE R X (AR G TP X)) Lok, i BT R XS e 2 D5 1A (S i i 23 0
PAKTHA® DU B BE o 4 12 2009 4F )3 3l 19 4 90T & X T A% B, 72 T % 2008 45 {5 4 fil f& ALY
e T, e R M 5 SRR A B B T S T T DX R SR O A T A RO, A R A i A, Y
R i v Je BB Aol bR i e e A 7 20 07 o, DA T 52 B 228 35 A 1 IS RO B AP B THIY L A
BT e X T AT, 329 DA Ml X B 22 B B8 PO A IX Rk , B B T S5 2 5 A e BHE A0 AR
L9752 RS ORAP R 22 ST 05 T A W A AR A i TR R T S D By e 7 SE 0 A B4 o %
AT Bt o BIERT , LLIT & IX Ry 3 HE 5l 4l X 28 3% o Jo ek 4 o B8 % Jl A . 07 IBORT 1Y ol 18 01

B T A DX B BRI 5 1o fRO0L 2 TRER A, 0 I 2 XAl B4 BF 5 228 3 18 A 4 008, B AT ) 1 A
PR JZ 18 JHE I T A X R X Al S JR A S i AL, 3R] Sy M DCHE S Al A B TR T e o

%5 H 89 :2020 - 06 - 10
* BETE  F KA SR 4 TSR 2 BR 5 5) H0% 3T 36 15 1 Ik 5% 5 7 98K 42 5 0 SR F 587 (20A1Y008 ) ; 8 K 4t 4
B2 L 4 T ORI E BT 400 4 B 0 72 5 Al B R TR ST (152DB161 ) |,
TESE BN LM, B B4 UF5E 07 0 2 7= Mk 26 5%, B3 T M4 : chaizeyang@ yeah. net; L4 7R , 4, 085 A4 T 0, 0F
FEIT I 43 E IR SRR 2 0%, i TR 46 - kong7137@ ecust. edu. en, JiRVEH 5231,

59



LEM,ASCER FERXEWHFEEFZALEE?

MR Bt 5 2% . SR, BE A BF S0 46 v T4 0 T % 1X 35 57 09 5% ) (PR ok 45,2018 ) 1 s
Wi TP S 1K 7 5 TR Il — R LR B 4R ,2019) 0 Sz b, < B " 5 TR T A B, B
F RN TC A T AR S5 R JEOA G 4R T, P — B 23 2 SEAIE M T A SR s T T A RE AR
PEPRA 22 I SR IRR I T J2 TR, 0B R G T & X 238N T B R T I T LA
B SR S 2V R R K TR M X, B S AR BEHLARAE , T 2009 4F T (9 IT & X TR B
O TR 1) S A 3 5 AT 2R DX R T SR 6, 008 7 0 [ R 0T R IX e KT ik e 5 ok o, KR R
R B T A 1) [ R T S IXTE Ak T B3R /A8 5 0 3, 0 4L 242 IX 22 [ A7 1 R I &R bk 2%
59— R SRR ROV A T AR 22 o p AT L AR SR 7R 3 T )2 TS B B ALY 7E T
K X2 T B AT % B K S — Bk . PRI, REAS BB 5% ) B R, B THAR ” LL S I LA B
AN, TF % IX R4S AR g — b S 30 o 5 B 055 19 A8 5y, 3 301 25 T 2 X Aol 1) < 3 R AR 3 26 72 ( Brandt
45201207 sk g 2 20161 ) 5t R a4t R 25 DR AL R T BE R IE B A 00 246 ok #E ( Syverson,
2011) 7 AT X Aioll 2R 77 FR K 7 A AR AR . SR, ST R T & X BB S LB SR
S BRFAR T A O 1% T 2 DX £l B B A T BRI, T R X A7t T £ M 3 B IR
PeOMAR T e . BRI, T % IX T AR OO BB 75 42 HE Al A 77 SR AR T R T B — S IR AT . %
T, A SCLATTE % DX TH M6 B S 35 5, S T T % X TS SR X ol A 72 2 B0 5% w7 11, 0 5 T
SRR B0 22 S, DAl TR B4 A B AT T TIAR S T R X Al A 7 A sl e R R S T AR
BORBCR R R R A4

AR SC A 3 55 TR R L A — AR SO o Tl A ) OO B, AT 2 X TH AR £ B 4
T I 5 X5 X Tl Al 2B 77 R R A 500 . B BT 5 S A5 A TH 6 70 38 SR 23 M7 O S IX B 3 AR L AR
SCH T 42 X80 B S R T4 ALK 23, S35 0 3 57 [ % 0T 2 X PR 3T o5 O 2% X R A R s
T TFAR B 5 25 T YO [ R T R DX IR X R B HERR TS [ T R X I T
JEBEHLERAE B HERR T 8 W% T & X 3 5 B 8 B K R IT R KB IR T 2 18] 19 2 g1k 2% 5
33 P Ak 3 77 X B A5 WA AR R AR ol 78 30 1 0T 2 DX 22 T 9 25 S5, o — o PR EE D ) T 08 A% 0 O
WRIVE . 45 =, R SCHE Okubo(2006) ' Kz e Al X B 19 [ i WA RS20 (FC RS0 ) B A T IX 38R
X S5 S Al B D B 2 S5, 76 3 b X 17 22 5 1) % R AT LA MBS ORI 22 S bk . 5 = AR
T 252 1K 19 1 % R0 5 i ol T B L R AR 45 A, TR AW T BRI 37 TR 20 i ol B B A5 R K
FRO 5 00 , 13 IE B AR T 242 X T % B SR 280 ) S TR AR UL, S 32 TH O % X Al 2 77 SR S I T R X
A A TR AR PR L P SR RS R

L. PRI SRSk

1. 3B igE A

(1) BEAMB Y . 25 T 1 = A RO, A X I8 P 0 A Al R Tl A 381 v, 4kl
TR A R EL R 95 Bl ) — Rl B 2, B 5E A T A RO I 25 R AR R AT ; Tl 1 A 2
SR Tl RS AR (I A ) N5 8 g (T A AR ) W R A 7 B 2, LA B KT S 4 BB R 25
S R L AR T LA DX IR IR BN, T 55 2 0 R AT LA . W AS I B S R Tl X7 B
(Okubo,2006) "), sl fy — AN X A% 28 55— AN b X A7 76 32 88 AR, EL R A% AR B ok T sl BASE
Al R P Al 7 i B R R o AR B R S A S AR o Tl b B 5 1 IX N TGRS S A, H
TE IX 35K 18] 7 76 DK 1L 8958 5 AR o

() BRI, 15, R 5 DX 2% 25 i 4 A ) B LA SUE 80O pR &S, = (1) s

- nt iy 1/(1-1/0)
u=cic™, c, = (f cg'”di) ,0<u<l,o>1 (1)
0
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Horp, € R C 5350052 Tl it B 5 B Bl 55 R 7 I T Bl i 5 o S AR SRR Ml o 22 1 AR
S sae SR 2R T B S o R S B s Ry = DX T ik b R T DL i
NAME THPENAT Y A= ah AR Pyo= 1,5 Toll bl B9 40 4 O P, KR T 2% 25 280 f Rk
A AT SRAG A B Tl i B 75 R B

¢, = L P =| Pdi (2)

Horp PRI Tl Sh 0 25 A AR 5 5. 1 — 28 % 08 = X o, Pl =3B 20 4. DA X3 1
), HAE R
P, = L"Pj'"di + %f P di + ¢31f P di (3)
Hrbnon™ n ™35 X123 AL E 0" =n+n" + 0" 5y by, 5351 R Mk b il XK 2
X3k 3 2 X8 1 #9385 A o =T;1_0’¢31 =T;I_UO
R BB AR Ml AR 77 A FR B AS 55 Bl P A A ARk AR 7 a B TN Y BAS BRI B
rk +awx o FH,r RGN ARk R REAE R, vk RO E AR, @ S AR — B T i i
W57 3 TN w, R TH aw, x S Toll i A 72 B AT A AR o Rk — etk , AR SCIBE k=10, =1, a
(RN R B T Al A 77 SR AR, @ 8RO, i olb 2R 77 AR, B TR E AR TR B Rk
BN a FEARMIE, BE o IR RIE5 i (Okubo,2006) .
G(a)=(i)p,15a0>a>0,p21 (4)

ay

Horr ag ARl i1 BRpAS B 5 (Al 2R 7 AR B0 Bl 9 B e 100 Bn JROAS (B AR A= 7 ) 5p h
S H, HR/NGE T A lb 1 BRBEAS B9 20 BOREBE o M0/ A oMl i B A 20 B

PR, ARl AN R K 77 = Py = (r+ax) o DAALTIXBT 5940l R ), B9 45 &« =370 20
B, o3 i A AR A M A A B A AR X 2 LRI 3 BYH R v = 7y 4T cp0 B
Fa(2) (3 (3) , 38 i SR A Al R fie R AL, T AT Tl i £ A 7 375 69 s A

P, =a/(1 -1/0) (5)

RIA VeI B 26 o 75 D = S JBIRr s G HESL T | 7 37 34 7 Ik A ol AR A5 2l A A T
W, Px=r+ax, 4553(5), /5 r=Px/o. 5IFR A SCEGE L RHEBER ¢ BB, I,
DX 1 BE AR o D

Px a'™’ s Sy Sy
=S - = - Sre Syes 6
o= (-0 =B >Al+¢le2+¢l3A3] (6)

_ P _ _ _
Horp s P 1o +p’A] =5, dyS, thys, 8 =hps, 5,0 Fdyns, Ay =dys, F s, s,

Sy Sy Sy RS KA B H A S A K IRE R B AR L&, s, s, s, 0 92 A XAl
B A DX A b BB L, [T A AT DU X 2 RN IXCBE 3 B BE AR R R . KIS AT A AR
PR Al 23 A5 18 0, — 2 = DX BE A P 3 A0 7], ol 4 A 7 = A X Rl 2 E T
B DXCH L, ERER A DA G B H T O B G A B IR ASAE L, AR SCLASE AE BUAE N
WG o A 1 O B BT A A S rh T IXB 3, it s, =s,. =05, =10 DX 1 AKX A 2 38 5o il o
TR B A B B (AN BB FEAR 7 ) SR 51 Al o [ E, AR SCHE— 20 B DX 1 i B o 2R 7 R A
b, FRBE 0 32 S A 5 DX 2 B A R A I G, AR B  EORk T R, ISR T RR

O KRICHAKIESSR, R,
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Al BB 2 X 1 s X 2, FL B A B R m] RS .
e pna (o -1)(1 -1)

. na Sy Sy a
r.o= (1 —t+¢t7 )| X2 4 LA e +exp™) —w (7)
1 oo [¢31 b1, b b 58y ] oo
. 1-0 . X -0 _ 1 l — ¢
e | P A S B T (8)
po by by po

Horpexp ' <exp " <1,0 AT O R 1 Z 6] 09 [ S50, 0 + exp " FOBE T X1 Ak A
A B, JLAE R T 1 W2 A 7 3R X ) P B il 52 30 DX 0 1B O 2, B A% 75 5 T 0 0 2 6
/N T 1 F B2 72 SR I IR P9 B Al 22 50 IR 1 (0 HEST U 25 S 3R o A, ol T X 1
XA A 77 3R A 9 HE L 0 AR BEAT Ko o SR il A 2 B, R iR 2 A A Al A S 5% i i )
Foro R R, AR, 30 A% T AE M BN (F S SCRTAS B, 2013 S IRAR I 45,2019 ) L vl
ST TR U T X B8 B 5 E A SR R A A6 RN B

]_l_y,ua_g(a -1)(1 -1¢) 9)

l-o
Va =t [m_(sy e ,)m+t* 6 +exp "
o o + b, . + b3y ( ) ( xp ) s

¢ b3

Sy Sy«

1-o -0
V32='Uﬂ m_(¢217+7+¢235y**)(m+t*)]+7]”a CARICL)
vo b by vo

Hrr,m =1 -0, B (9) F(10) A5 7T LA Al o2 A B B, & 8 I, W4l oA 2
T A B, WAl g ) T3 B8 28 H AR X,

(3) BUERA o AHR 4338 o B A B 2 (9) (2N (10) AT EIMBIb KRR . H o, % p =4, IF1E
W 25 R AR L — 2 T 0—1 Z (0] ELi 2 W SR 4T 53 A0 B9 BEAILY 51 a, i BE AL T 51 B A 4ol AR 77 %
KRG A HAL S EHA TR, D u =0.6,0=2,s,=5,. =0.2, 7\, =73 =7y =7y, =4,75, =745, =3D 1
=0.3,2=0.02,0=0.1, 1(a) MUBSLEE S 3R W, 2 BOSR O0 2 b X B A vy AR 7™ 28 0 4 F (B IX 8
1), B R A2 DX il B8 300 B AR B35 A1, B8 4 v 26 7 238 A b A A2 Ml R 4[], S A1 A=
PR T B HE R mELLE S 2. B 1(b) BORUEE SRR W], Y BRI XA AR R
GFEp CRP DR 2) , BOARA  A2 7 R A L G 78 2 0t (H ) B A 2 A R AR A 7= 8 4l B - BOSR AL i
Wl o ek, AT DL B E IR 2 AR 7 38 0 ey 1 Ak I T A SRR I, 3K 2 T AR A Al AR e R
Sl FUASEAT O, Az ™ 3 O, FASE L R B K TR I A S S AR K

2.5

(10)

20F ¢

1 1 1 1 _05 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5

(a) I35 X1 Al ioas 522 (b) BXIR35 DXHR2 A lh i g 5 22

1 R RBEHEES
BERE A < A2

@ AR TR 3 TEEE 1> 5/ by + drasys/byy + Pr3sys, 1 > dosy/ by +5yx /by + doysy o
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2. AERBENEIL S5 RIZ

T 42 16, B 5% = 37 3k 4 38 2007 R 6 3 200 o il A 77 5 72 A il O s 7 A S0 . DA I 17 S £
FARERT , M TR S H 0 H BIA AR 9 4 15 LA K G307 B0 45 45 2 T 2 IX 7%l 4 A i 4%
Sk (EHE2E,1998" 5 Tk HE4E 201611 ) | PRI T 2K IX 76 15 7. 2 390 B9 — R F B4 s S 400 22 38 5 4% b
D BUBCHE CHNBLIC -t H8 10 A 25 ) W51 7 b A T B £l 3 2, DT A S A 8 1 — A Al 4
BEo HERERIE A AR SR 7 5 SR AN, 7E T R IX 9 JE AR R 19 55 30 0 T R R 4
b AT H I L K S B4 BT fiE 7 ( Combes 28 ,20121"" ; Wang, 2013 ) | Jf:{ifi 15 X P 4> Ml fif
DRAGHR L et 18 K i 3 7 (PR 45 ,2016) ) A, T 28 DX 78 T 1 A b 45 BE 699 18], 4 R T 1
P Al T 4, SR Al TE v 3 5 2R A AT 5 B5CHE 1 T 3 BT 7% 28 A o X, A R 28R Al i
WA 25 (B4 ,2018) 1 JIk, TF K DX A B % A S50 s e 0% D0 2o 0 20 T 4 2 7 SR O
T Al T DX PN R AR R R HE XA £l B R AR T (Arimoto 45,2014 5 5% LA K [
i 20187y o Dl B 4y BE SR, LA BOSE PGB A 3 Sy # T 1 R K OXOR LA 3R R B AL A
Serm AL M R UE I 25, 2008) VO SR B S] T £ A 804 ol A 4 4l ( Bondonio I
Engberg,2000 "7 ; 5 —3F fizs & 2017""%)) | Jo ik A T BROR S B4R AN, L SRR T & IX
AV 1 5 44 A= 77 2 7K SE ( Baldwin fi1 Okubo, 2006 ; Okubo F1 Tomiura,2012) . X & H R, %4 4>
ol AR B AR 10 JE N B 2 Th AR 25 H RE AT R DX I, JT 2 X B0 2 B 48 K2 6 10T T
Al iR M AR B, 9T Al A P AR TR B, AT bR TR g i (3K [ i 25 2016) L Ak, BURF
EST T 2R DX 45 R S DX DA T F il 6 A A e OO 6 72 M R SR A T 6 e D7 R T SO ) () T
AR K ,2014 2 A SRR TR, 2015 ) T A A 4 2 SR M AR AR Al BRI T AR IR
PR T B2 7 5 L 7T 3 %0 9 0 T L B R b X A T (11 AR b 4R ,2020) 0 BELRS B AL
7 09006 I 45 TR ML 2% FE4 T R T Ml AN R T % X R A 77 3 i 4 T

ST K X TH A BT 35, 248 BT & X TH A% S [ R BT & X5, 4% R 4t 558 03 B0 0k — 25
TR 22T IR Al B 1 0 3, 7 5 58 50 17 5 N B R R A K 4 X IX I Al A 7 R AR
W o AR, 3R IF & X 36 B AR BB LI R XA B b o B 45 A IR R T, A
T2 1051 VS O B 22 5 2 % T 2% IX A ol 38 4R 77 A S J5 5 ), T R T AR BB kR 7 A R T
RIS, BLA L AT R X B R A T e T S B R, E B ORI e R R
050 1) (v A5 R 1P 1k, 2015 ) 2 L 26 TF & X7 T RS R 0 SR L M 1) T | R L
388 0 Al [R) B 2 {5 3 U A o B R T G B T S, A R T R B A T R X
PR 7 AT A R T e B RN B BRI . SR A Tk S IT R I, — O
T AN 68 51 3 Al 308 AT 74 O 1 A5 K AR M T A K, IR T 45 0K B Tl 8 5 L
S BORR Bh R RRE S R LR, T R X R 2 LR B e, O N AR R S
T, BORF T T J 40, Aol B 2 77 vk 5% 5 18 1 AT S B Wt L il ( E B g R4 2018 ) Yl
75 KB AR 7 244 T 0 9T O 4 A 2 i ol T DB S TR 28 i L B A 1 T B
T L, 76 B PR S B IR R, R AR B AR 1l 0 ) A SO R IR K% A B K L A
T {5 D 466 A% SR 6 TR Ak ( Alkon ,2018) ") 45 A BRI KE B 5 TR OS2 0T, AR SCHR Y B R BT SR
s

H, - JF 5 I TR B Al A 77 S0 A S 0 7 1 X B 0% 5

H, < T % DX TH 4 SR 28 5 S 1 B0 DX 3R 2 B0 0 I 3 507 6 4%, 45 W 4 O 22 149 85 2805 £l L i
AR A

T %2 X TH RS O 25 5 1700 X 3R 2 B < 00 3 507 e 4%, 4 W 4 B 22 19 IR 300 Ak L X
AR A% Al HL A o R ) 2 2
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=L SEUERETY 5 R 4

1. R BGE

H TR BRI A BT, AR SCLA 2009 4E 1 T & X TH R SR 91, 43 BT T BSR4l AR
PR o TR 2 BUR VA 7 b DU 22 S VA RE WS TE — 8 PR BE b A BV AN o B e Y 1 AR A 1)
B R, A SCAUL R FHUUER 22 43 3 6 T X TH A6 BOR AT PP Al o BEALIRE 0

InY, = a +B, x upgrade, +  x X, + A, + 7, + ¢, + &, (11)

Horp bR ik R A3 R R ARl ARGy AT AT AR B Y O Al A 7 upgrade A
FIT R X TR R BUORAS B 5 X g — il A2 5, T4 il A AR Ak s A S Al [ 5 SO0, 7. 43301 o
Al = ARy T — 407 58 ST RE S8ONE , = 7o ] 5 R0 — 5 F 2 b RE 08 52 ik 52 T 728 e 0]l s & g B
PLIR 221005 0 g 800058, F1 0 B A2 50

2. R E R

(1) TF & DB o A< SCR o [T J X A% 0 4 H 5i (2018 4F i) ) i 28 i 2009—2013 4R (1]
BT Ry [ GG TT & X R Fin e i 45 B, JF A Bk 2009 4F 2 i & 247 78 B K RTT R IX Y FEAS o
2 133 109 AT Y 136 S TR Y TF A X, o 94 DETIFIX 42 R,

(2) Al B4l o Sy 1 kA 52 2003 4 TF & XV F R SR 1Y 52 R, AR SCE $E 2005—2013 4
RS E E . Al B Ok UE F 2005—2013 4R [ Tl A ol B8R EQ, S B R R 5
(2018) " BT I A SCE BB T MOl A KN T8 B Al I B R A B W R R TR B L E
BEPE R TR 8 B 7 B R TR B Al v AR i R LA R Al A ST I ) I R Y RE
Ao RJE AR ST LA M i A ARRS A S PR3 i ol i) ME — AR, O 2 i S A AR =4 UL ARy Y
Al o B =, AR AR A M i 7 Bl AR R O B R TR A T K X TE B 109 AN 3k i Aok, O 4% IR (R
RFAT 5328 5405 (GB - T4754 - 2011) ) X W A2 B A7 M AR #E A7 8 1E . B %, 15 5] 76470
FEAMAEA

(3) FHA& I e XA R o B0 B 58 6 FF & X Aol 5 TR ) O 125 F2 2 P Al — 2 1 & X
W FHE B 28 26 B2 A7 B AT LT, 0 18t F & DX A Aol o 2 3 i Al Bl ki A AT O
TE 7 Mtk A A B TR R DX el B DX R X A I R IXORE AR SRR R SR IR R XA s R 22
DU SR AR TR XAl o SR, 33X PR RR 5 vk B A AR B B — R Ok b T R XL R 2 4 AR B
MEBR I, TAE & Aok BoME LURAE o 28 A 5k b, i T & 3T B AR 2 D 90 — BT & IX, AR
P32 05 O ) A — & & T T8 T e X ARk o it Ah , 3 A 3R 1 O 2 1 200 T BOR | Ab
RN o HoF I, AR SCAE S Zheng 45 (2017 ) TR I K XK B 0N B 05 kA 52 2 TR RS R
S A 8 — BN A TERE T A XAl o BRI b # oh < e, R e A T R KB R
(28 2405 BE AT D, JF DL AR S I8 & X RO o B e, AR A0 v T Ml A I B840 28 0 A i i 5000 22
U I S8 Al 2% FR AL, I F) T 2 o IR 2 46 B2 AR B . R e IR & 46 (5 Bt
Al 5 T R XS 2 2 10 SR /INBE B () IR R B R DL i 5 PR AR BOR 0 S LI, ORI (1) X
HEAT Ak T, LA I 79 B B L P ) Al 7 TR AR IS AR 7 AR A B O A B
0 BN B Aol A 7 A B IR 22 ) 0 32 B B S T A A A 7 A2 B T A R B S R S Al A
7R At 3 2% S, R TR AR BRI T SR BB AR X P B E B ), R A9 TERE B T
R XA Ze o VO T oK Bl B Al 35 32 BT & X A% B Y 5 . X — B [l 5 Zheng 5§

O IRSRARTH R IE A T 2004 45 i £l Bl
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(2017 ) PO T B9 TF S X B 5 i HH AN S BB AR — 5D it AR SOK B B OT R K E 40 T oK
LA VA 4 i L 0 A % 80 A S SR 5 0 ol A S S 2 5 8 Tk LA B A b R R 37 B I 5
R B i, VR o B2, A, SR T 3l S o R 2L ok BB ) ) B AR SO T 2 Hb A o T X B 2
FB1 5[] 5 th, SR FH B0 AT R 5 3 P 100 6 S = 0 50032 S0 a2 52 6 4L A0 R 20, 40 S 3 FF 21X £l B A
PR R AR R AR B

(4) AR, S AEREPR(InY) o ASCRELP S5 4l TFP (Ingp_lp) o 4k
TEP (9318 K il 4% A= th A8 i, il Tl B 77 B 8 A B8 AL o i) BE A8 5k 45 | %o 3 e g
AT RS 58 BT, 75 3 L 2005 4F S R 9 Se RS Bl T b R B 78 2007 4R S FEAE
B2, AR SCOR AR 8 1 4 2007 4F J5 69 00 AR 55 o G rb, Ml B (6 A e ) A CHE B SR Tl A
722 T RS O AT A M S 5 M AR A SR T I S R S O AT R . 2R, R
AEE B AF BT T A 4% A SEPR VA R . 95 3 4 A R Al MO AR R - A, AR S
R T 3580475 (Inp) K OLS 359 55 9 TFP (Intfp _ols ) #F A %F LP 5 W 455 4> i TFP f) %b 58
FR 5

TF % X FHRS TR (upgrade) o Th% B A8 B R 4038 B0 e i, 25 40l i 76 ¢ 4R A3 Bk TH R %
T % D6 A, W) 254 4 B LA AR Gy BB 15 75 BB R 0

Pt AE b, EA AR E (Inci) A Il B 22 W6 72 040 (5 Ml 880 A 0 e 5040 A7 ot 5 0 b A
(Insize ) FH Al b 6 77 169 Sof SO A 42k 5 sl £ 455 256 (Indlebe ) Fi Al 970 65 500 5 4 W 7% L AR 1) X0 5 11
58 5 Aol W0 45 2% 2% (Infe) Pl WV 55 31 5 i ol 65 51 L A0 A9 ) 0180 5 £l 4R 08 (Inage) FH
AR AR (7 15 il 35 57 AT 05 22 (8 1R B 5 (AT W8 AR 3 51 ( Insoe ) A ll [ 4 %8 A 5 3 9 72 LU A

P4y o (A
A RS T E 1 iR,
* 1 & St
T E TEHKE T B4R H1E R & /ME & A fE
Intfp_Ip 4 TFP(LP 3 ) 2.1522 0. 1257 1. 8335 2.4544
H%E Inp %o R E 5.8164 1. 0266 3.4197 8. 6047
Intfp_ols 4 TFP(OLS 3#) 0. 0045 0. 8742 -2.2232 2. 1806
HETE upgrade TR R A BE 0. 0265 0. 1607 0. 0000 1. 0000
Inci KRB EE 3.9186 1.3974 0. 0000 13.9572
Insize o #LAE 10. 0510 1. 4590 3.8712 20. 1601
Inage A b 4F 2. 0007 0. 7531 0. 0000 5.7038
EHEE
Indebt o g &R -0.8715 0. 9840 -12.8191 5.2113
Infe & W4 %R R -5.2418 1. 7066 - 14.8352 3.7013
Insoe o B AR % 0. 0106 0.0614 -0.0256 2. 1602

BB R U - AR SO R B

@D Zheng %5 (2017 ) 014 i s AN JE R BE R R KRBTk . U RREESME R b O, A L% 50 136 4
IF R X T Bk 520 1,75 Tk, R B % 5 50 4 SO0 T % Ko 8 3 5 00 BE B T B 7E N, 45 Ok R, IO T ok 96 B S L 4
A,
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V4. SEUESS R 5 B

1. B R

AR SCR T Aol ) SR SRR Al b v % 5 i e = (L) R AT Al 3, Dy ik B S BN Al T 4 2R
8 5% ), A5 8D v ) SIEIE AR B Y 6 BF 1% M AT AR, S5 RNk 2 Bin . RTLAR L, BR T 8
(3) 51 (5) T BUOR REA B EZH , RV TR BOR REC W E N, s xR, H
6 BRI St X T K DX Aol 2R AT BT S . 25 A AT SRR AT, AR SCRD A Dy e AR X — 3
G0 SRR AE T M 5 BOURT - ok T S R R AR R IR A A M BE A, RO Al B ik B R A
REL S T AR 804 M R AR o TR 2% X 00 4 T 6 45 L B3R p 548 0l — 2B R, < R R Sk A
PETET I S X R 3, K B T AR LT R 5| T 2 Ak E A TF R X, R, Tl BUR A7
£ GDP i fif- , — J5 180 % 3 A Aol 9 J3E 2 48 56 R 7™ il A5 AR 2 AR A il A JF & X 5 55 — 5 i, i
YR AL A Y B, AR JE R R GR . PR, A R — e R LSS T R X A
i B 2R P AT

%2 O E T4 A
(1) (2) (3) (4) (5) (6)
T E 4 W TFP 4 Ak TFP 4 Ak TFP A TFP
} : THAEFE | FHAEFE . .
(LP %) (LP %) (OLS #) (OLS #*)
\ . -0.0055"" | -0.0070"" -0.0150 -0.0291 " -0.0191 -0.0229"
AKX B E
(0.0017) (0.0014) (0.0117) (0.0113) (0.0144) (0.0130)
i o -0.0305"" | -0.0097 " 0.1864 " 0.2682 """ —-0.0798 " 0.0510 ™
RAEEE
(0. 0005) (0. 0005) (0.0031) (0.0042) (0.0040) (0.0046)
0.0537 " 0.0363 " 0.1100 " 0.0172*" 0.1796 " 0.0657 ™
A A #AE
(0.0009) (0. 0008) (0. 0060) (0. 0065) (0.0073) (0.0074)
0.0176 """ 0.0164 " 0.2840 " 0.2546 """ 0.0335™ 0.0328 ™
A Ak 5F
(0.0018) (0.0016) (0.0087) (0.0083) (0.0156) (0.0147)
0.0131 0.0017 *** 0.0719 0.0220*** 0.0931 0.0215
4 7 E
(0.0007) (0. 0005) (0.0044) (0.0042) (0.0055) (0.0049)
—0.0189™ | —0.0112"" | -0.1387"" | -=0.0942"" | -0.1439"" —0.0933 "
Aok & R &=
(0.0003) (0.0003) (0.0023) (0.0023) (0.0028) (0.0026)
i -0.0116 -0.0149" -0.1991™ | -0.1803"" | -0.1985"" —0. 1846
4 B A AR F
(0.0092) (0.0078) (0.0655) (0.0577) (0.0759) (0.0667)
1.5964 " 1.7275 2.7003 *** 3.5681 —2.2683 " —-1.4014"
& H
(0. 0090) (0.0088) (0.0617) (0.0639) (0.0797) (0.0797)
HARE 387569 387569 387569 387569 387569 387569
AR’ 0. 8720 0.9052 0.8175 0. 8387 0. 8057 0. 8389
A B Y Y Y Y Y Y
T x & 5 [ € Y Y Y Y Y Y
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4%k 2
(1) (2) (3) (4) (5) (6)
T E 4k TFP 4 TFP 4>k TFP 4>k TFP
FHEFE | HEh g R
(LP %) (LP %) (OLS %) (OLS %)
W x F A EE N Y N Y N Y
TS O BB AR MR LT T A BRI 10% 5% 1% 1) B AT 3

TERRUR A SR

2. FafR i

(D) FATEHAY . A SCHE % Chen 25 (2017) 7 (977 3k I B T4 JF & K TG AT n 4F A TH A%
J5 n A R RS e DL BT TR B IS T 42 X Al 5 4R TF 2 X s all B 28 77 B SR AT . A SCHF g 0
o 2005—2013 4F , JF & X 4% i 1] 45 529 2009 4F i 16k 2013 48 it n BB TSR [ -8,4 7,
n <0 FRIFRKTEHT n ] ,n >0 FRIF R X TG n 1,0 =0 RETF L X TR 41 S T RIE
REA L L BT 1 5 2 e, Se B b A % R THAE AT 7 IANET 8 WA REAS . K (11) R By T
% RS A A 45 R AU i AT A 3, 45 SR T, TR R A B DA R RO R S T TR AR 4
TF 4R, 1008 5 R BT 0 03 T M o I T IR 35 A THAS SR b o T, T 221X PR AN AR sl A A 7 R A
7 T B AT RABL A R B, BT AT e M35 ST 5 7 TH R B3R wh il S5, T 22 DX P9 M 9 il 2 77 SR AR L A
TE M3 25 5, HAW TAETT & XA i 35, 7 & KAl 9 2 72 3 R A 3 42 T, R TR i, 1F 3¢
I AT A7 G 56 (0 R B, LA Inp Infp _ols Sy [H 728 12t 1) 747 A 34K 56 th AR 14

(2) FRERIR S o BRIT & X AR B 2 4h , FA SR = 0 S B HL A 22 7T i S Bl A 7
FEAEZESE . AR SO Alder 25 (2013) 0K S 5 4 Bl KL Ak 14 J7 3 ok Hl 4 A 00 0 PR 2% X A 4 SR 1
SO o LR DT SR AR 4% T O & XA b 1 50 o B L B s AV S L, He A A AR
X HEZH T JE X (1) BEATA , 3E 4 % FR A 500 W, REHLAG I 78 i A6 45 SR B, TH A% B
ZBIIM A - 0. 00054 , 5 KL v 45 AT AR % B8 T 0, H 500 YCAfi145 K vh A7 88.20% A i it 5%
) 5 P K A 0, 38 W SR LI DRI 28 L 2 o i 05 55 77 A S 0 5 ofe [ ) R e 4

(3) HAfbFa VR B0 . AN AR SCBR HEAT T HA R PR B8, I 36 3 B . 45—, % T 2010 4F
IF K X FHAs Bt i 22, AT — 5 AR 3 M, DRI, 10 (1) Bl 43 B7 T 2010 4F 9 TF % IX T ks B 5 3
S48 LR B RN R, S, 2T 2010 AF G R [ Tk A ol B 3 A7 A R R R A (R K
2018) " IR , AR SCxE S 2010 AR A b BEASHEAT T A3, 08 (2) B, THAS BUR SR AT B3R
o 5 =, A ISR IR LA Ml A o 1 A8 B XA 45 SR A S, AR SO BR T A S AR T
2000 J7 T Al 1810 45 SR a0 5 (3) B, B 08 AT S B, B B R o B4 A B R 4 0 A 4
S SRR . 50U, B (4) BB T Tl Aol SR, AR B T A TR RE AT LA
SRR . 5T, ST IR & X TR U AR B T B A7 AE A 2R P 1), 7 SR T 2% X T4 B 5
AR R T S — W NS A O T AR B B T EL S R HEAT 2SLS i3, Hivh F 4iit 4R 3882. 49,
VEUA N ZE7E 59 T EL A8 55 7] 1, Sargan 451454 0. 007, £ Bl p (B K 0. 9345, AN HEHE 48 T HAS & 47 5
I o A 3T45 SR AT (5) B 7w, TR B RO IR B35 0 1, SRR 4548 . 45N, i Te i
20 45 058 2L P R A A 25 B R, L A% Al 2 [ T BE A A S T e, o i, AR SCSR i PSML 7 i T
FEAE AR B REAS £ oll , 15 B S2 B 2 Al 1306 5, % MR AL Al 1776 5%, 9K 5 BEAT XU 22 4304 31, 1 91
(6) FIiR , VE L5 BOAG 49 5 S R0 SO 145 5 — 3. BR TR 0E , PSM i R O R IC 40 B fhkimi & , A
SCH R A BT —E R e L AN, 4t Xk B 2 3 R DA % R T O S R T S 56 2 A0 X B 2 Y
TRt P R 0 5 A A A3 SR R R — B, PR TR R A SO R IR
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*3 H R A
(1) (2) (3) (4) (5) (6)
X E PA 2010 4 A 4% | 5B 2010 £ | HIFx 2000 7 | FlR %A L
2SLS 44t PSM-DID
B K B AR DL A 4
-0.0069 " -0.0180 ™" —-0.0059 ™" -0.0066 """ -0.0259 " -0.0057 """
A R A K
(0.0016) (0.0033) (0.0015) (0.0014) (0.0031) (0.0020)
EHEE Y Y Y Y Y Y
A E Y Y Y Y Y Y
Tl x £ 4 E E Y Y Y Y Y Y
W x A EE Y Y Y Y Y Y
HEAE 214837 347900 283705 369492 387569 24469
AR’ 0.9048 0. 8881 0. 8702 0.9045 0. 1469 0.9100

TE AR5 O R AR bR e -

VAR RIR B 10% 5% (1% Y 3 PEK K 6

BEREA U A SR 3
. HERMRRRE

SRR b A T 18 3 B T 22 DX T A 0RO AR 2 8 A ol A 77 803 10 B T L (HL R X O AN R R T A
T DX T e B RO ER R B 3T 4% b 07 BURF I 28 B AT 0 A7 AR 22 53, & T & X1 TH A BUR S50R
WATREAFAEZE 5% o XF UG AR TR0 5 48 T TR BURROCR B9 IF & X 5 Btk . BRBCRS B8 40T
InY, = a+ Z :,sjl(ﬂh x upgrade, X park,) + 0 X X, + A, + 7, + @, + &, (12)
Hrp park, (h=1,2,---,136) Jy 136 NI K X REHUAS & , HAl AR BEORAZ B, WU A SO RY 136
IR X TR BURFOCR 280, @ x 20 (12) BAhioh, AR SCR BALAT 66 AT & X T4 &R Bl ad 1
5% 0 2 PERL R, AT A5 RANIE 2 s o 4% BRSNS R BN N B R HES, R Bk 66 NIF R IX R, A
26 AN IT K DX THAS BCSR ROR 0 11, A7 40 AN IT R KRS THS BURBOR W IE o &8 R 5 A SOy i H,
— 20, RIJT & X TS BUR BCRAE A IR X Z MAF AR 28 57 o R SOR TS BOR RCR o i 26 ST &
IX 48 Tk A 10 RCR T & X, o TR B KR R 0E Y 40 AT R X Ge fik R TE RORTF & X, 4 70 A4S Kl

1o A 3 PR ASE B B I e XN TR I A X
0200 fiitf o
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T FET Ak Eh A o3 Br

IR MR WY O e X A% BOR B R LR 2 DX Aol R A 7 R AL H (B B AMAOR T, TH% Y
BURBORAE A IV X Z AR 22 57 o T DXAT REAF A8 A b 6 5 04 fid 1) 1, T4 B0 IE ORI T &
S B R /4 O S i € s ¥R 77 vk = TP V9T iy € N W € N - S T B R S
T, e BEL G L i o X — (BRI A7 A TR B AR Y T A XA ol B O
MAFAEZE S 7 T DX Al T 2 15 A7 70 2003 St o P 1) A7 BB AR T 3 68 il 5 9 52 k) 5 5
A7 g T [ 24 3 6 ) L, AR SCORE R — A5 DA Al 58 9 A B2 R T VR 2 T

1L ARREFZR Il EERR S

A% 30K Fostere % (2000) ™ (i X AR 7 52 43 7 2 B T IF R X, % 58 T K& X THA I 119 £is
b T X B A A SR B T R DX AR 7 R SR XA BT A Al AR R A 2
B

InP, = Z (a;, xInp,) (13)

iel,

Horp,InP, 2R ¢ B B9 IMAL A 77 20K 5 Inp, o i Aol o IFIT A9 A2 7 ROKF D (R IE
% 1 KM L AR SR Aol 55 30 A= 7 SOR A o 5 o, AR R AT DA R Aol e L T LA A
PO a0 b BE R R A R, AR SR Al il P AR O AU s S5 A, 1 E R A S
I,

RO B MRS =26 0 — AT AR, A B A Ml S Y B ¢ — 1R ¢ S A R 2 R,
K% A E SR W 0] A A7 2 Aol TR R X e L S BER S,y o ZRFEAAE, A A AE ¢
A B b, ELRTE ¢ — 1 301 LR B BCHE 2 v, TDRE %A b 2 SO o S BE A AR, 964 ¢ 500
HEARM RSN N,o ZJIB A, A TE « - 1 380l e b (HOF R M BLTE « ] R DLJR
AR 2 T, IR Al s SR o — 1 AR SR i Aol 6 ¢ - 1 AR AR S iCHE B, o diitg, T
RAFA A BARZS R AT L oK IR 258 « IR A Sl 541, = S, ,UN,, % ¢« - 1 HIiy 4>
WAEREGWEEL =S, UE,_, . EdXF RS BE , /T AHES « - 1 & « T & XA
AR RD,

AlnP, = 2 (o, , x Alnp,,) + 2 [Aa, x (Inp,_, = 1nP, )] + z (Aa, x Alnp,)

A 78 280 1 25 B B 00 E EIESY -2
+ z la, x (Inp, —1nP,_,)] + { - z la,, X (Inp,_, = 1InP,_ ]} (14)
ieN

iek

AR O

Forp, 855 A7 3 2R — 00 AT RO, I AR B0 Al A= 77 =R 10 28 B ik — 20 X0 g HE R S0 M IR 2K
IO, 38 4 R S e T Al Az 7 SRR TR TT A AR 7 AR R B TE RN 5 FEIR AN B e T AF LAl
A PR ARR R T R XA 7R 3R R B RN, o B I S L RS N, R T AE S Al A B R A
R A AR B T G R T A DX AR 7 SR A AR Bl o IR W) ¢ - 1 A ORIk B AR I, SR B IE
RO, S 2Z R SO o B =3 B A R RN, Sk 1A Aol B A 7 AR B R 49 5 (] 5 AR Bl s T
G B TT R XA 7 AR AR gy 7 O AE W Y Al 2 77 SRR o AT 58 1R 0 8 [ P, SRR 3 B URRC
DU 5 2 S A7, DU T il A 7 SR AL o A B R0 Dk 2, T R 3 B R B A SR DU U R A
RO, ST A A B I T S IXAE 7 3R AR Bl 2 D 1 W A B 22 1 38R Al i AT R I
ez, U 2 B AR BORIE AT & IX o 58 TR 38 AR, B 17 Aol i 51 A T A XA 7

O HEFLBRICHKR, TR,
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ARy N IE, T R WA T 2 AR AR A VAR T R X, SR I I 47 9K 4 o 1, BT A B 2 I
RORARAR 1 IF A X

1T JF 4 X T M Ay AN TR], HL 2010 48 ThA% 19 I S IXCBCE: 3 REAS I J IX ARRE B — 2, BT —
SE AR | DI AR SORS I 2 IXAE 7 SR 23 i AL 7% 1 T 2010 AR THA% 19 T & IX . MR (14)
AR IC I3 ) R = B OR B JF R X HEAT AR 7 RO RN R 4 s o AT LUVE LS IEACR
T 2 DX R A ol A 77 A IE R BR B TP 90K F o 55—, P9 BTS00 AR 1 3 W Al I 0 AR AR
FROK VP T AT BRI HE 3 A T, ELA IE | 58508 T & DX 32 0 850K, 0 JE 380CR TIT & IXC 9 52 e
AN B = B AT R BRI D B, R WO e XA B Al B R TG B AR O LA TE T R X T AR A
B 3, BT R IC O AR T S X Al 2R 7 AR R T — BTG . B I, BE A RN R B IE ORI K
XA 3 2 m BRI A ORCRTT R X A 2 R AR A g A 5 T, OB RO R
ARG 20 Aol A TE ORI % KGR R 22 78 SRRCR JF A IXGR H fe D, B R A ol 78 97 3R I K IX
M LE AP Rt o A GBI RO B R S AR SO H, (i Hy ARAT ol o X T A X AR R
AR AEAT o it AR SN, —J7 T, Ak K SR % 2T e X AR 7 R ORI, o5 — T,
MTHA% 5 B Al B 5 OL R B IEBUR IF & X5 T 2w ROR AR, IR W IRk TR 2 AR A
b, PR A b B R AGER TR — G R B b O R T A AL SRR T R XS] T %
R R Aol FLARR 00 A ol 7 HE v B B e 9 AR A 3 DR IR 2 i ol A o AR AE A R A R
) 555 B AR R o

* 4 RN A = T
KX 3 R %j}%% ﬁ]i‘%% N R S¥ @
WkHE | FRME BB BB
E#RRFAK 0. 6302 -0.1336 0.1115 -0.5338 0. 1204 0.1617 0. 3564
MR KK 0. 6363 -0.1932 0. 0470 -0.3305 -0.0366 0.0165 0.1395
TR ERFEK 0.3158 -0.1538 0. 0383 -0. 1438 0.0147 0. 0720 0. 1432
48 0.5274 -0.1602 0. 0656 -0.3360 0. 0328 0. 0834 0.2130

BEREA R - A SO

2. AR X Al i N IR H 4FAE 2 47

R T 2D B AR AN [F] TR RS BRSO B T 2 D Al B R A X I e XA ol B A A 7 3R Y
S AE AN TR], A58 3 F) F Probit A8 H Logit #8173 A 1A W] BUR BOR IT & DX Al i AR H FY
e 7 AL

(1) TF R XA B RFAE o A SCE S 0 18 H I 2 XA M FEAS, IO B T U5 1 3Bt Al PR AS
SKJ5 FIH] Probit RV Logit B AU T T IF & IXTH& J5 Aol a8 H 1 52 e PR 3R, A B 5 Oy

exit, = a + B xInY, + 0 x X, +u, +7, + ¢, + ¢, (15)

Horpr, exit Aol aB RS2SRV A8 ¢ — 1 AR ¢ AR IAEAE AR ¢ - 1 AR IUE D O, 5 A
WAE ¢ AEAELE AR ¢+ L AR AL U ¢ AE IR 1, P Gl 1 s ) R 2203, S
5 0T 0 ST TS BORE 5 InY 03 Ml 2 723, 403090 ngfp_lp I Ingfp_ols; 3l 5 5 Bt 15
VD) M o AGTTFEE RN S Pros, Al Az 7 380 1 bR 8300 4R 26 8 35 O B, BB Aol A= 7= A 2
o AV A ol 3R HR HBE 6, R o 250 2 Al 9 3 R 30 A R AR AR A 3 A ol Ay R o R 5 00 R X B v,
R DXHEAR L AEAEAR E 27 IR B e BN o F — 20 X bU A ) B3R 8031 JF R X% & B0 R/, AT AR
ROCR T 2 DX Al Az 7 238 301 om R0 0, BEARR , 158 B AT 2880 38 Al £ 17 B4R TF & DX v A R A 3R A AR
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R A7 0 T e XX AR R 3 A ol 1) A 25 M 5 5 1 RO T R I B IR A A ok 3B M R e, S R SC
— 5,
*5 Al 3R Y R R AT
EFRFAK ORI LK THREF AR
(1) (2) (3) (4) (5) (6) (7) (8) (9)
4k TFP % 3 4> TFP | 4k TFP % 3 4> TFP | 4k TFP % 3 4>k TFP
(LP ) | &% | (OLS) | (LP%) | A% |(OLS#%) | (LP¥%k) | £&%F |(0LS#%)

Panel A :Probit # #!

Ak | -0.0486] —=0.0266" | —0. 0439 - 0. 1296 | - 0. 0847 " = 0. 1035 **| = 0. 0366 | —0. 0140 | -0. 0262 ***
A 2| (0.0156) | (0.0140) | (0.0151) | (0.0264) | (0.0253) | (0.0265) | (0.0113) | (0.0102) | (0.0110)

Panel B:Logit 1 #

Ak |-0.0486 —=0.0256" | -0.0434 ™ 0. 1283 ™| - 0. 0819 *| - 0. 1011 **| - 0. 0398 | —-0.0161 |-0.0293 **
A 2| (0.0159) | (0.0141) | (0.0154) | (0.0277) | (0.0263) | (0.0279) | (0.0116) | (0.0105) | (0.0113)

EH T E Yes Yes Yes Yes Yes Yes Yes Yes Yes

G0 Yes Yes Yes Yes Yes Yes Yes Yes Yes
HARE 5759 5759 5759 3225 3225 3225 14682 14682 14682
TE AR A A T R BON A BRALRE 5 36 5 N O RS RE AR E DR 5 ™ | RN 10% 5% (1% 1 3 P KT A 5

e R U A SO

(2) TF 5 DX Al 1 ARAE o &% TF 4 DXCHE A Al B AR 20 BT, A SR S 0 1t T 2 DX TR A% s
AP AR AS , SR J5 FI FH Probit A5 81 Logit 457 %5 4¢ 1 E A Al A Az 57 3R 35 6 B0 76 A [R] BOR ROR
T2 X g o A A o BT B I (16) FIT s

start, = o + B, x D.InY, + 0 x X, +pu, + ¢, + ¢, (16)

Forp, start Sy it A Al g B 27 Al O BUAE T 2 DX A% ) sl A% e, IR O 1, 3
Al AR I S DX T A% BTt E A7 A8, W EUE D 05D InY S Aol Az 7= 8 X B — Bir 22 73, 3 8L Al
A ARG R AR A M SR B 5 F At e o A A | R AU (15) — 8. BRI A5 Rk
6 FIT 7N , Aol A 7 ARG 0 2 B AR 2 0 I AR AR IR BUROCR T S X 3 U6 R 15 0 B4
8 Al B A AT BE E A IE ORI & RN ROR TT & IX, TR K — i i ol 55 7T RE 2E A JEBOCR TF
KX

* 6 PR W B R E R K T
EHRIF LK ORI A KX TR ERK
B (1) (2) (3) (4) (5) (6) (7) (8) (9)
Ak TFP A TFP | 4 TFP A TFP | 4 1 TFP A Ak TFP
e é P e i P 2z i b
wpi) 0T ots ) | ey [T ET F Cos s | sy [P Cous )

Panel A :Probit ## Al

4>k & 75 0.0406 7 | 0.0308 " | 0.0385 " | 0.1803 " | 0. 11357 | 0.1816™" | 0.0364 0.0136 0. 0276
F WK ZF| (0.0113) | (0.0151) | (0.0119) | (0.0321) | (0.0335) | (0.0379) | (0.0240) | (0.0190) | (0.0232)
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Bk 6
EHREFALK R R IR K THEF LK
e (1) (2) (3) (4) (5) (6) (7) (8) (9)
o=z
4 d TFP 4 TFP | 4k TFP 4 TFP | 4 TFP 4 & TFP
75 B A R Gl S G
(1P %) (oLs %) | (P | (oLs %) | (1P | (OLS )
Panel B:Logit # %
Ak & P51 0.0488 7 | 0.03397 | 0.0457 " | 0.1727 " | 0.1009 ™ | 0. 1723 | 0.0379 " 0.0128 0. 0296
FH K £ (0.0111) | (0.0138) | (0.0114) | (0.0236) | (0.0320) | (0.0431) | (0.0214) | (0.0187) | (0.0209)
mHE T ' Yes Yes Yes Yes Yes Yes Yes Yes Yes
H = % M Yes Yes Yes Yes Yes Yes Yes Yes Yes
HRE 2225 2225 2225 1248 1248 1248 6815 6815 6815

TE AR SR ITH0 Al 8 B 9 21 BRSO, 55 A O R R AR ME DR © 7 7 A RORTE I 10% 5% (1% (4 .35 MK OF R 56

BORER U A SC R B

LRRRE ,H—  SUSCRIT A DT 5 W51 84 Al B AT B4 19 B 0, (5 BIEE G kg, s I8 vk
IR FR TR 2803 A e A AT DR ) B AR A 7 R B B T IE ORI e DX kA Al K1
DUBHS o H e AT DL TEZECR T e DX il 9 A= 7 SR 3 R IR A 5 TR - — Sl e G P 45 UK T AR
o7 1) 2 AR AL Al B, R T DR R A e RCR Al BEA o 5 = AR TORCR I A X IR AL Al iR
LA, B A A B B B0 — Mo TR, TERBCR T 2 X b il AR 7 A< 9 53 19 32 2 It I
T THR I 9 HE ARl A B — B, TEIE A Bl T S IR A ) R R T

3. B S5t 7 & X 4l 5 B YR 0

G I M o348 1, T S DXAS 2 2 XTHR AT 5198 00 B 4 25 5 & P BCBORRCR - AR 25 e 0 o,
O 2 S i e SR T S e AL T ok SO e i BUR T B 20 N, BUR AT O AT 4k
5 B0 2 308 3 A o B R W BOHROR o )b, AR B 3 AR 8 R R T S5 A K P P O TR AT o4
AP 28N [ B BORF AT 9 5 TH A BT BT 2 XAl SRR AR, S5 R AN3R 7 ~ R 9 B .

%17 A AR B RE R RBED
A b R A K
*E (1) (2) (3) (4) (5)
] # 1% & 1%

A b R A —0.0496 " -0.0890 " -0.0870 " 0.0345" 0. 1072
HE K% (0.0141) (0.0161) (0. 0260) (0.0137) (0.0321)
w4 T E Yes Yes Yes Yes Yes
Eil e Yes Yes Yes Yes Yes
HARE 11809 9088 2769 3686 2040
# R? 0. 1480 0. 1367 0. 1433 0. 4262 0.5519

TE 65 AN BT EARMEDR ;" 7 7 D RlRRIE I 10% 5% (1% 09 35 MK A 5 o R A Ak o o =4 s AR BUR
X RE AR 2o 2D, DRI IR A Al A SR 2553 43S 1 2
BRI R A SR

O AR Ky Probit BER  InY Ky Ingfp_lp , H AR IR H1 A8, 45K LA np Inyfp_ols T ¥% O it B A8 1 10 A 31 45 2 LA & Logit B¢
BT RS
72



AZ B EE 2020 £ 210 19

(1) BUR GRS IF & XA B8 . 7=k BOR B A 3801 £E 1 B e F 07 BOUR 932 17 8508 (JR %
4 2018) P AR B BORTE B RE AL T A AL T B IR L AT AT A BT 55 s A R T
T KT 5 AR b, AR 2E S OB AL 34, SR b BOR ) s D PR AR AR s o X e, A SCRITH 2009 4
A8 X BURF R HE 44 (Tang %6 ,2014) 72 & 48 05 23 R RCRAR b i =41, £ 7 51(1) ~ 5
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Does the Enterprises of Development Zones Have Productivity Advantages?
Based on a Quasi-experiment of the Upgrading Policy of

Development Zones

CHAI Ze-yang, KONG Ling-cheng
(School of Business,East China University of Science and Technology, Shanghai, 200237, China)

Abstract: As a change of external institutional environment, the upgrading policy of development zones has an important
influence on enterprises through policy comparative advantage. A large number of literatures have shown that the policies
of development zones can influence the productivity of enterprises through agglomeration effect and selection effect.
However,most of them has focused on the assessment of the establishment of development zones in the early,or confuse the
establishment of development zones with the upgrading of development zones. In view of this, this paper makes a distinction
between the establishment of development zones and the upgrading of development zones, and focuses on the research on the
impact of upgrading of development zones on enterprise productivity, and deeply explores the heterogeneity of policy effect
and the reasons for the policy differences.

In the theoretical research part, based on the footloose capital (FC) model, this paper deduces that heterogeneous
enterprise migration will result in the difference of enterprise productivity in different regions under the condition of region
preference difference. Within the framework of this theoretical model, this article holds that the influence of upgrading policy
on enterprise productivity in development zones is of regional heterogeneity, and the reason for the difference in policy effect
is that the development zones have different preferences for enterprise productivity.

Based on theoretical research, a difference-in-differences ( DID) approach is used to analyze the effect of upgrading
policy on enterprise productivity to verify the theoretical hypothesis. The results show that,on the whole, the upgrading policy
of development zones on enterprise productivity in the observation period is negative. However, this result does not indicate
that the promotion policy of development zones in all regions has a negative impact. Therefore , this paper further studies the
heterogeneity of promotion policy effect in development zones. The heterogeneity test shows that 29.41% of development
zones had positive policy effect,19. 12% had negative policy effect,and 51. 47% had no significant influence. This result
confirms the hypothesis that the influence of the upgrading policy of development zones on enterprise productivity has
regional difference.

This paper further analyzes the root causes of the differences in the effect of the upgrading policy in development zones
from the perspective of enterprise replacement in order to find out the reasons for the overall failure of the upgrading policy
in development zones. The empirical results show that the replacement of enterprises accompanying the upgrading policy of
development zone is the root cause of the difference in policy effect. The development zones with characteristics of high
efficiency, growth enterprises entering and low efficiency enterprises exiting will promote the growth of enterprise
productivity. However, the development zones with characteristics of the influx of inefficient enterprises will inhibit the
growth of enterprises productivity. The development zones with the characteristics of non-growth enterprises entering has no
significant effect on enterprise productivity. In addition, this paper examines the heterogeneity of enterprise replacement
from the two dimensions of government and market. We find that the government efficiency and marketization level are
relatively high in the regions with positive upgrading policy, which is conducive to the selection effect of survival of the
fittest.

Based on the above research,this paper obtains three policy implications. First of all, policy advantages may become the
driving force for a large number of inefficient enterprises to enter the development zones, which is an obstacle to the
sustainable economic development of the zones. Thus, the development zones should take the “efficiency” as the entry
criterion to improve the quality of the enterprises. At the same time,the development zones should also actively promote the
transformation and upgrading of the existing enterprises,increase the cultivation of high-tech industries to support the zones
sustainable development and promoter the high-quality economic development. Secondly,development zones can build high-
quality development evaluation system for enterprises, establish promotion path more in line with the connotation of high-
quality development, and strive to build high-quality development zones with higher efficiency, better quality and higher
level. Finally,in the process of attracting investment,instead of focusing their attention on competing for new industries and
projects,local governments should turn inward, improve the administrative efficiency of the government, reduce improper
intervention, and create a fair and just environment for the growth of enterprises.
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