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BANK P R EEEE 2R 5K PR

ERE ERHE KA Lk

AERE. LR REEFPERLAFEZIANDR P EAEZE T HA 8, A
RELEAZNE T LHRE R PR EFE R EFRERE X R, R L HIT R
REERFRHMERE AAAY UK P RLAFFAIRARA, AERFRLLER L
FREOMEWTT EHREA R P AR EFRNYHRE, CELERLN, EANEE
EHFR, R EFHLIANDRPEAAREENHAE R L2 R R EFRAERS
71.02% . ZHATHRE K" ENEAEFH 2P MR P HFRAMR £ FRE,

KER: LR AREE RLEFE FRRAL 2ZFL£7X

—. 5l 5

TR TAO A 6 5 R 2 — |, LM BT IR A A ROE XA il Al AR 7 B R B
FERAREA AR B, SE0 T /AR RIS, SC AR ], i e BURFIE BT 7 S +
MBI T A AL BB AR - b AR A AL TR Al 28 5 AL 3K — A T A S B (X057 3% ,2022) 5
9 A R 4 Hh B R & RS PR BB [ A Rl 3 B A 2 AN
Fo 2023 AR R — SO R I, ¢ BEG | F R EE AU R, R RS M R
M A T S BRAO AR = AR P [ IR AR R OB FE LT 5 T, — D H B R . i A%
XA BURAON AE F=RCRA BRI 7 JUHURAE P R B A AL AL AN A i
AT BRI B HE T,  3 3  7 418 f A H E TR C EE SCR  [RJ I R B A B b o AR R Ak
A7 T 2 RS WR BEZ e Ak, PRI, I AN AP D B il 4, BE G AR T 50
B, LB XA e RUFIAR M A 7 S8 3 i ) A S LR NS e A B AR OGTE . X el
T [ 5 AN B T B 3 5 O X A il M Al A B A P AR RS, 2 B AR AT A
GRIRTRIC BT ST , 10 ELGS TRAL - 3t il BE Bl DR 22 2 A T B0 3

TR F R AN A BCRAFAEZ TR, —J7 T, B PO E RO . 78 R BEHR ™ R A 5 A
iR AN LI, 20 T AR RO A R R 2E S, 2 R BRI BT IRORIC, A
ALK i R AR AR B A P B i) 8GR B A P, TG A - b B RS 2, e e Al A R0
Sy — 7T, Bh AN BT HERBON, Bl 3 e T g O ST AR AR Ml A 7 I T i 4 249 SRS i
ZEUE AP R AT A AURAR I SRR | U R B B A A kS AT A A, B
ST A FAME R Z B P BB Z R, IR e AR A P T b 22 LY, T g
A R B AR = HAR N IR iAol A= PR, 6T L LB AR SCIFSE T i e e ot
AP R A PR BRI, R T MR SR A P RO A P R A HL ] O E R

xR, HIB ISR ST T, WRIBLZR A : 200433, L F{5 4 : gai. qingen@ shufe. edu. cn; 2K GAIRIER ) , R K2
ZT ST, MBI 1510632 , B T-{5 4 : 120614 @ jnu. edu. cn; 7K TCI S | | IGA038 K2 2 R AT 58 P B, R BL
4715 :200030 , B, F {5 4 : zhangwuke @ sjtu. edu. cn, shq@ sjtu. edu. en, A SCHFFEAG 3 E &K A SR F 225 4 (71903074 , 72073087 .
72173085) | [E ZAt B2 L4 R IH (21&ZD077) | b i AL BRI IR (2020BJLO01 ) | b7« B3R (228G32 ) 1 L 38
AR IR A T B 42 (202204) I BB, 18RRI BE 48 7T i & RERAL I AR PR U0, B UM T R ) R B A5 48 T 1 6 5
I, B T SR AT A T A B B T AR, 28R, SR A
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fl T IR BRI A SO &, Sy SR AR 20 T A P oghalk 5 Ak BoR S BR
T WA T A b AR e RO AR 7 S 0 4 A% S AL, I — 20 P 4 AR AN [ LR A
PR RYFEAT R UE | 28 FE VAL T M X AR A PRI, B Je 4G SEPRSELL S B 1A ] B
T A T BB, B PR R AH LT 2013 4F AR R 1Y - M i 4% (AR Al 2 B R A=
FRRYRE T 17.15% AR KA T AR B RO, Al A 7R S BN /INAR P 2 T R 22 Y
B RN AR P R = 71.02% o MEAM, 558 ST AR A AR I 1 R A4
AR 2 M A P e BURIAM 2B P05 AR S R DT s — o, M PRI 2 1 1 A P 1Y)
S AN ARTERE | DI T A b i 5 X6 4 2 e BRI 2E 7= 883 By 2 e AL 2R 1 B IRR L 1Y
AT s I, A5 RN SR 7E R B IR A AL b BE— 2Pl T 55 3 T e R
st A VR R S5 AR P B R AR A P S

AW GE— D55 H AL A DG BT T ANLS 9 (2009 ) (PRI (2020) BFST T ACHL I
AT XA A A FEE AR 5 BUD A (2008) B4 S5 (2016) W3 5IBFSE 15580 1t
R AR X AR T i 52 5 0 B AR SR (2015) WPEAr T A b i e xR RO 55 Bl AR
FAYFLI 3 55 58 (2020 ) 4387 1 H [ R 288 52 JgE 4 7 1 - T e S A R AiE - Chari et al.
(2021) BIFGE T (AR M MR A 35 ) St i ol >k A9 i s e o Al Az 7 B 5% i, BF 9% 3R WD ¢ b R 4
125 ) B S v O S A P8R B R T 8% I 10% o JAl I AL ISR (2022 ) K IR 3
C AU S AT DU I e RO AR 7 AR R R SO XISF R (2022 ) RGE AT TR R A b o R
AR R

o3 —Jr i A S R IRERBCAN 5 . Hsieh & Klenow (2009 ) $i i 1] DL H i 8 4= 22 28 A2 =
# (total factor productivity of revenue, 3>k TFPR ) [ 25 iR B > iy i 9% PR AC B R0CR , 2 b B A 9% 5
PE 2505 B A% 3k B 38 [ A 7K i Mk 1 4 R AR 7 R R T 30% —50% . 3 OC NI OG5
(2013) |G PRIAAE (2017 ) S5 4ELE T Hsieh & Klenow (2009 ) UK, 4 IR 78 T Hh 36 oll Al
MR GEIRIR D . IEAFR | ORI 2 1) SCHR AR B T S AN G il A8 R 2% iy ok 253
M i b S A TR, FH A AT S I 77 A Bh SRR (Midrigan & Xu,2014 ) , B IR ACHY S A5 0
g | JE 98 A ( Restuccia & Rogerson,2017) , EAKZF| 4 M1, Adamopoulos & Restuccia (2014 ) &
PR T BE AR, R PRRICTE R AKGE B KT IZAFAE . Chen (2017 ) K3 L3 7 AURTE 23 FHLAS 1
Mo  IFREAR R A 3k B A 4 A= 77 2803 5 SR W b A, ARl 4 B ER A 7 R 4R
82.5% . #iPKIEEE(2017) Restuccia & Santaeulalia-Llopis (2017 ) 43 5B 5T T H [ RS H7 4E 1) 1 3
BEURBCE I O, b R Sk 32 22 T T 3 il R Ok B9 B AR L . Adamopoulos &
Restuccia (2020 ) J&3F 1 1988 AFJEAHEEE 4 b i) B2 B %o 4 P gl 16 58 Al 28 77 B R BE #2285
SO BIFSE R BRI R AR R AR P 1 2B BN 2B PR R ST 0 R T 34% TN 17%
Adamopoulos et al. (2022 ) T4 B A A [ @ WA S BRIT I 1 13 B IR BO 0 Hh [ 28 55 1 K 52
) A 32K 2% 1 M i Je A P A AR PP HOR B ZE AL . Chen (2020) & BIAR J 2878 FIABE 23 TF ] 52 1]
ANy HUAR AT IR A P= AR R . Foster & Rosenzweig (2022 ) 1 4 PR A Hb AR X 4 2 HLICR 2
A EE 3B A (2022) M AAERE LT rp [ RO FOR Y BN AR P RS R R . 1
o AT ] RE B AR TR 55 2 T3 AR 7 I T S O S AN TR R T BT, AR
P RS2 8 e B () 3 R v, - b I e X P A AR e B 5 R T 2 10 G

A SRS ZHEANT 55 3000, WAR ATt A A G v [ S i BB A 23 B e P
AL FN A PR AR GE B A SR HLA 5 55 =350 00 , ZE B BI AL LA - ) 45 & v B IS AL TS 0O X R A
HEFTRCHE 3 88 DU 43, 78 B VPAG AN [FIBCR R AR 7 B0 AT S R AR 15 S R 4Rl 2F 7 1 52 il 5 e
J5 SBEA SIS A R, I AR A BRI
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670y - BlA

AR I FEERSE 2, R AR R IR T = N /ANR P SRULZE PR A e 25 5 i
557 30 i e A B AR RS | I I T e 20 AR L N R BERE  HE N A P R BRI TE
MLEE, 7 MG R P R SR 2B R A P R LR, NS Wi S SEat

(—) EAMRE

1. + M5 fe

LA N AMCEENS N B ANERAEME— P ERES A P 0 (R) 834 P 11 (U)
Hordr gl 7 S NEEE R N, 38R P EE S NGRS N, SRR (s ) R

sy = Do N (1)
"~ N TN, +N,

BT PR A L, AL RE T T A A 77 BB A NI A . 76K BE R AL 54Tl
T B O DB AT 40 R A N i AR AL TR, | BRAEIR S R A B4
FRAGAH ] ) B o K5 i, 1D

- - L
I, =1= N (2)

2.l 2B g

2B A (agriculture, 715 a) FIAEAR (non-agriculture , 8 5 A n) PIANERIT, 2090l A 7= 4k
P ANARR P 553 1 AT DL RO AR T B AR AR T AR, HAE AT T RE A 22 57 AR
FAEL A — AL AL A P2 RE T AELME AR T TR AR P B RE 1N 2, o ASURIRE B it
5 T MR AN  ABANIEIAR P M A A RS A 25 R R S R A g I
b 7, TEARE A7 A MR AN A (B PR ) ARAE 25 5, H A AT A DL T A b B % 4
£ (Hsieh & Klenow,2009) , Adamopoulos et al. (2022) fHF5E 3% B4R F Mo iy 354 th 5 HAlk
AT RCRIF AR ST T RAFAEIE A GO R B P B e ) i, H - My s b= iy . (R ,
BEA P T ) T A AR B (7)) S IHAOMAE 7808 (2, ) IRNIIE R 0, 77 225300k o2 Fil o2,
W20 o, BERE XTEOER S04, /.

o)l )
logza,i O, 0., O'f
3. A PR R

felb Az AT PR LI 57 SR A R AR C-D Az sRBGEA T AR L B
Yoi = (Akz, ) (Eh;F)" (4)

WAy, AP § B4R 1 R Ry 3R AR P A - MR 55 BB o Ml T R
AW AR, B Witk — i T 3 S ERA T, 2, AR P i AR AE =28 /R 154, R
WAAE BRI A A P SRR b, i TP SRBSE PR 2R YEr b E A AE ™ IE
b TF/NAR R IR 28 (R L R rh R EL /AR P A28 P IR A P B R I de ik, 5 =k
P R, 2016 R4 P A LRI 0. 1297 &, FLAL 0. 0033 &, B A UEIHL 0. 0055 4 ;1
H E G AR R SR (2018) M s G EEAR 7 P S AT b L 1. 99 15 4fFHL 0. 38 &, A il
BLO.51 &, J5 & /3 R 1Y 15. 35 4% . 115. 92 1541 92. 80 £, Mk, A B A P A AEAE B
(T) FIEAR (M) PRI RIE AR 4 7 AT DAARYE B S8 L T8 8% , AR AR T B A 7220080
1 GG AR C:{m%%iﬁﬁﬁ (5)

e > 0 BURAEFEEER

o {k > 1, B A
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C, NS i RHFARBIBARAS 3 TALGE A PR AR AT BB 8 LA, i €, =0;
XFFIAE P BOR AR SE AT T, R P 5 B A E A €, H €, >0,

ELFRTT A AR AT 57 B NG AR HIRUAR A AZ B C-D pREGHEA T4 7, BV,

Y, = AKH (6)

ALY, AR TR A, AR A =303 K, AR H, WA TNy A
F A, AERFET T LI KR w, o R TAERER TS S8 AR S O A Rl
FE ST E LSS BRI 1553 ) ek AJEARFRTT, wish 55 3 ) 4l H,, W
AEAER T T 57 BN T AR N

Hn =NU+HR,n (7)

X R P EAEE RO M E N 55 30 1T 0 E) AR RS 55 2 T ISR A B AERERTT,
ANV AARATR T I8 57 3l ) THEAFAE R 2 5 (G IR R R, 20115 PVICHILAE 2011 5 A7 I Ak
,2021) . ARM57 8 Ty AAELGRT TR B SZIA (w,) SAERFFT T TR AT X R,

w, = (1 -0)w,, HP0<6<1 (8)

6 i 1AM 55 3 e AR 55 ) i i i L 22 B RIS AURREE |, 0 K55 3l T A ih R R R

()RR

e PRI BRI IR RAL . FE LR e LR uE i ARG A P Al AR 7= B A S )
K BYEAR AT DL P ol e 8300 53 LU AE B0 < 1B Al #4740 3 55 T (worker, 15 8 w) ,
WA A E‘Jéﬂd‘;q&/\iaﬂﬂiw,i s WA A P2 I IR BsA B 4T T, B 4 77 (part-time agriculture , i 5
N opa), WA PR S AIE T, 5 NSRRI AR 7 HOR AR e AR B4 U/ AR (full-time
agriculture, i 5 N fa) , B H‘J?Eq&/\laj‘]iﬁ“ s R IR P HOR AT RO A 7 BI AR 2278
F (scaled-operation agriculture, 85 4 sa) , WL AR A SEIRAGENT |, o AR FEESRAEOA (SR )
s KL, Hoglb % #En] LIRIR A

0, = arg max{INM,]Npavi,ifa'i,iw,i% (9)

A S T AR P AN 55 TR, HoRE 30505 s AR 55 Torp 3048 1% w, , R4 POl H B B

(1Y T MR TR | FASAR R B 7,q 1o BOR 3R P Al A AT LAZRR A

]w,i =w, + T4 ZL (10)
Foll /N AR PR AME GEHARBEA TR AL 7 AR P AT AR 2B Y FE T LR IR
T = Cox, (11)
- 1- 19T o _ . .
oo, = o (SR T = A T A

A= A AR PR AT A B AR PROR (2, ) RS R, SR AP LR AR (7)) RO IReR
B, XPZAR N H G A 7 I A A A T R h
l,, =7, +wh, +q7l,  + gt (L, - L) =, +wh, +q7.1l (12)

Hoyar,, AR P AR A P RN w, b, RPN B B 57 SRR R S5 SO L1, AR
PR 1 A A BB ) R, 2 1, <O, BB T R AR R A R T
(AT IR, A PO LRI L S RGN s qr, (L — L, ) o 51, > L R PR A7
B+ TR T SR AR O RA TR, - 1) AR N g (L, - 1)

o AR S0l A P AE R AR R T TR AR TAERSE 24 (1 = hy, ), FRAFH TR PRI w,
(1 =h,,), AV T3 AR 7 55 SR GE AR €, 0 PRI, &P AR R 55 T3R5 1 2B A KR 2w,
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Qi (% X% {izomﬁ%s,ﬂﬁ
(1-h, ) -C,. &5 LRMFMED, Holk A P A A n] IR

I,,=m, +wh, +qrl +w (1l -h,)~-C =m,  +w, +qr,l -C, (13)
RN AR P PN F A A AR R AEARO A TR AR S5 S B by, o AT Ry,
<1, P AFEA B 555 s f 74 7= | i P e f 4ol Az 7= 3R A5 B i AR
Z;L,i(h(,,g <1) = . twhy  +qrl, + qTi(Zi - lﬁ,,i) =, twh,, + qTiii (14)
A by, > 1 AP A 555 3 RSO b i ELRE R 95 3 A SR
WIS AT AR A 7 T AR 0 2R ACKE A
L (hy, > 1) =@, +w, +qrl,, +qr(l, = 1,.) =, +w, +qr, 1, (15)
i FRMRME O, A AN AE 7 A P i il A AT LR R
~Ifw. =, + w,min | h, i1 | + g7, Zl (16)
R E 5 RWUINARRL, 27K P T AR 8 W AL A 7 AT AR Ry (7, +
womin{hy, 1} +qr, 1) o R B4 RABUCAE =R R Hofs SR €, NI, AR 223 7
A ZS A BT DL IR

I, =m, +wminih, 1} +q¢7. 1 -C, (17)

MRS M RERE T H |, S M A P AR 428 4 DY 2 32 4 5 LA R LA 5 I« 1 2, A ok
FTARM = AR RN {7, 7y, L AR A P P AR ST 38R by, b, b5 FER, 55
I T8 w, MO A C, 5 FRR R PRI A F=HR A, k) R E A C 5 ), R POKE
B L SRS B 7g o XETAEREAR P i, 0 A R IR (2, A b 0 R T S L AR
(7)) BICEAE  TCIBIRAR P ANAT T el AU BT E 7.9 1, AR, o E R
SEMAAR P AT O A I AN S R 024 P sl B4

ARG M AT LUAIE , 76 HoAl S8 @ i, 4 BT 8RO A PR R0R () BRAE T A Aol A 72
I B ATRNE . AR P=RORBR A P Rl A 7= I ZER A | [ il A 7= 1 )
TR, P F x, AMUGRP A SR A TR (2, ) A 5, 5 HFTE I 1) -+ #aT S4 ih
() B, MARF A FLR AT ROR (2, ) SHATHEIE T34 M0 (r,) IRMAKTEUE S A i
AP BIA RN AR PR x, TRV IR A X BE 250 A

2
logy, ~ N(0,07) , Hrf 02 = o> + ( o ) o’ +2i(rn (18)
’ 1 -« a-1

A AT RARMY A 7 R o, BRI, R 2 o, A SR, sy S il R e 5
Wi € 7 (A 3Rl A 753 TS MR A ™ B8 A0l e R AR e | e M Al A 7= B3 R ™
KKV S AN TR e A B R, FATTT RAE— A5 3] =AY 1 (x, ,x, 20 ) 23 B R
A PESMEFT TS0/ Sl S RV e UG B 2B R To2E 5 1

wu = Wp(t,i(xl) + wu - Cm

7T,m,i(x2) +w, -C, = 7Tﬁz,i<x2> + wuhﬁl,[
W/a,i(%) tw, = Ws[l,i(x3) +w, - Cf (19)
AHREHE , A% P B AL BE BT LAZRIR A

w,x < x;, < x,
<
pa,x, < x;, < %,
0, = ‘ (20)
fa,x, < x; < x,

SA,xy S X, A
x; 1 ERRFNT BR300 x F o AR A R 5 R PR R AN 1 s
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A L (A
ey AE R, AR R A A
nonC, eS| R HLIN R |7, | 05 A
T B G ()RR A3 IE I E MBS {1, | A< Il A
“ g P N AARAEFHA A, A, b, CroaBy] M B
ey RTE AR RO UBORE | L, K, N,
e Nt AP Seoll e A A1 95 20 T 3 o
[ s ek K st [C,,,00 AT Gk (p |, BEdE 0 U A A
- Lg AL T8 o, |, AR P 2l A
g SRAL 9530 IR I
‘“/ (19) E MBI S Aol AR PR
12 L3R E SO T, I A 4
B RARS R UFRR N O

(f x,dG(x) + (k-1) f x,dG(x)

)1 ~a(1-B)

d
logTFP = (I —a)logA, +logA Hra? =
AR AE AR BRI AL

(f v/ 7dG(x) + (k-1) j 5/ TdG(x) )

(21)

Behiby, =z, 7, e, AT ZRT P 4 B2 e ph W AN — T R 4 AR PR (1 -
)log A, ) ,ZHBHI X AT A P AR A, Bk 4l 9 423 22 A P SO 3 53— 7 T, W L A O
(A") . (1) RATLLF H, YRR A R A & T B 2 Tl I AR (7)) & TR P B
B BT (z,,) BRI AK T (k) o 45 M B0 58 4 A 200 5, Bt B 4 i, =
7= 1 AN PSR TR RR A 2 T S R EE 2 A A I A sl AT
Fe A (R b A 2 A P 0 M Tl RS 2875 1 T4 435 S, i, W03
B S L T I E I TS T

1-a

log TFP* = (1 —a)logA, + log A°, HiHA® = [Jx z,,dG(x) + (k-1) r z,,dG(x) ]

(22)
i 7 7 i i SRR A S (T B i i e il AT LA B A RCRER T ) I LR R
ATFP = log TFP® - logTFP = log% (23)

b A BN R AT T M IR A B R A A, e, FAERON, TR )
MBS ) AR, LAt (A B A Al T I Bt 48 i s B URC AR, B AR
REFRAE, M LIREF AT IR BIBORERE (k= 1) FIBEAGR AT N (v, =27) , RS
A PR (2) 5 TS AR () S IR MR BOE S50 A, WA 50 (23) W] RLE— 2D A -

arpp = LoBll—al =) ] (24)
2 l -«

NI (24) it T 4 R IRIR IS T SR A ER SRR, 1X 5 Hsieh & Klenow (2009) | 75 P BL4E
(2017) H&5 1B 4]

O BRFRE, HOGEA A W, 20 T Z RS R, TR, R FR,
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HUR (B0, — T3, T 4 s w2 o s A, AR A RUE PR A
i g el IS 55 T o2 5 A& Ta, B P A S NSO A7, R P TE/INREE 1Y)
TR AR 1 & AR AR Ak A P BSR40 285 e ) Bl 22 7% By, AT T 422 52 i Al A 7= 2005
O3 — 7T AR AT RS 285 B R [R5 A RO 2B PR AR IE ARG FEa, Ak A P AR N 2
MR B RITC 2 5, o TR R PO S P BOR AT IR 228 7 9728 AR [R] I 52 i o 7 >R 1]
IR P HOR BEAT U 228 B TR SR, 6T 52 R i B A2 R A 7 38, Midrigan & Xu (2014) | Yang
(2021 ) #RuR ] 1 2R T 37 il 25 52 e A oll A AR IR MY ST (R4 5 ) 48 B Y A R AR R
Adamopoulos et al. (2022) 55 1E T+ 7 PR ECT A P ol e 36 1R sh 25 =2

= BRI S B

PN @5 M PP O AR B o W/ O & el 428t L B 1 O S e ES P M M PAED U e 2SR T O VR A €7
HEWr A Pl A 77 e 77 | M T S M RR B A A S8 R 7R Al b — 20 WA A R A 7 A o
PARHASHL

(—) Bk 5

AR SCHY RO 32 Bk [ A R AR i i RS S A R AR B L AR T 0 e R A L
AAEF RN, O =7 58 AR 20 Z N, W0 F 34 (2020) (4R EF 4 (2020) , 2014 4
11 A, dIn EINE R T 51 S RN 1 M 2B BT 7 i e 2 AR 3 B MBS 2235 ) UL ) B T
AT A E AU W FEAJE I 4 < B 5 4 A2 A7 Bsf ) 6 R 52 A A R 1 488 AU U IE
WHIE TAE , il KA A R R A b e T BN UE DU AN | 25 (RIS B AN B S5 (] L | 3 — SO X 4 3l
JE e AR B T B REE MM, ST E E A8 SO A 4 E AR e AR i 2013—2021
AR A TS, JT LA 2013 AF A SE XA Y R4 7 1 LA Sz i - bR ASUA E I A 4 b A O, 2F
T A3 BT 3 428 A b 5% X b A P BCR IR 52

LMV AT, ASSCEAR P T A ARAE D 77 e (RIS A b a3 S S 5 R R s s ]
BTG AN K 8™ s R AAE AV IE I, #2528 TR A A AR 1) S i (S S
W ASSCH IR A P TS R REASHEA T 1% #2003 4F)5 , 4 AR [ 2@ B S A AR R AE N A
BRI TR P ZEER T AL, 5525 A ZELO A ME AT THIB RIFSA . A SCRHAF IS
AT 16—60 % HARTE 2R 55 81107 W S5 B IAEARNRT T ARAERI 1955 shist ) 73 5l i S
SRGRBE SRR 55 BT RIS M 55 TR ], ASSOREITAT BT 8 A RIS 55 T4 P 8 SCRAME 45 T
J, 2R7 sl s R A B Hr A Rl Az Hrp B AU T 100 B AR 2R 1, D))
T100 B2 UK P [RS8 AR 77 A 55 TR el 7

() BRERIAG i

FRR S b Bl S8 2 LU LA 5 T AR A 77 e (A, L ko, B,C) AR L LR
LN BRI ATE O (02 0l o, AT MmNt (p,) , 57 8 i LI RE B2 (0) | A 7 3ol i
A(C,) AR TP RE(A, K, ,y) , PEEN DB A+ B LI (s, , L) o FRATTS
A HEAR SCHARR AR | 1 Sfe i T lb A = S B DU E 1 H T S 5 R P Al A P SR I A3 A 1
B, BT TR LR 2> 1A A SR,

O FEH=REEL A P 0 TR 28 R T W0 E S BRI G781 38 BAT BRI 2 F MU, LR
BN ERNARNZE R BB R — 4R — 2 M X E2 R R A VR 4 19 L Mk ) 100 W7 B2 DL b —4E T2 R DL B
DX 5 M RAEAR AR B 1 bR B 50 w7 B L b Bl B9 Beits o s R AR 25 T K DA B BT AR SOREAR P R TR/ T 100 T AY
TE SRR
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Kﬂﬁi#@ﬁ(a\ﬁ) o XFFARM A P2 PR, Cao & Birchenall (2013 ) WF5E 2 B A [ Al A Fevp
+ AN 5 S B9 I A A & 43 5 R 0,36 F1 0. 46, J5 SEE ST 4N 55 PR JEL4F (2017 ) | Adamopoulos et al.
(2022) SFHER IS4, BT I, ASCERE « =0. 82,8 =0.46/0.82 =0. 56,

WP A A PR T L A (0 02 o) o RSSOl UL, 4R Pl 36 F - i i
AN A P ROR A TR RE . FRATTE SOARIEREA A P R HEW R A P AT O, (RO 28
mi A, AN S TR P i s, /NP EER (T =5, —s,) 40 liEs = ' (s,) b =@ 7 (s,)
BeAbd =" (- ) ARHEIEZS A R B R EL D (- ) B R AL, RBEE—BEALAR B T IR AR IE
B (T ~N(0,1)) , WZ A AR AT EHUE X [RI[ 6", 6" ] F RSB RS 25T 3R R

E(JI b <] <b) :W:El (25)

! by oo (S 0DEY) + b
Var(J1 b' < J <b") =1+ B0 ~ (b)) =V

Forb o (- ) D - ) 73 B A bR IE 250 A1 ) 2 pR RO SRR B R, S A P il e 4%
XFF/M P Al IS B R KR
M1 (A A H I (EL)

E(log(p, v.) 1 0, = a) = E(log(p, y,) | slg—%x < b = 1oglcf“a vo B, (27)
M2 (/R AN = T 22 )

Var(log(p, y) | 0, = a) = Var(log(p, y.) | b < li’rﬂ <b) =olx,  (28)
M3 (/A AR PR R KA )

E(log(;‘gjl 0, = aj: E(log T, + log(%)l 0, = a) = log(%)+ o.p..E (29)

(26)

Hrp,, =#(£Ui +0—7-sz

Aa -1

M4 (/AT A P 3R T 22 )
Var(log(;ig)l 0, = aj = Var(logri | b < l(%x < bh) = Ui[sz(Vl -1) +1] (30)
M5 (/A P ARON ™ 5 AR P R P T 2
Cov(log (Zg},logpa y, | O, = a) = Cov(log (;}Z),logpa y, | b < lz_igxx < bhj =o,0,p,.V

(31)
FATERA T B LT SR A P ROR (02 07 o, ) RN AR 250 M2 M4 Fi M5 | T 7E
SRR S 5 R0 M3, AT AW H A R (X 0 A (g ) 36T ML, i — 215 3k
FIgRAL 7= H HR A H B log €, MR SCAYAI T RT LAATE  log C, JEARV A F=REE (A,) b= Y sk
(o) AR EUTHE (p) S - TG 04 (q) B pREL, I, BT log €, T LIS B = S T 3 A% (p, )
MR TA =30 (A,) IR R, AR SRR ™ 5 A% S E 25 HARELE A 1 (p = 1), 1M
AR RN A, 4 FEA R [ 2 WA S B 2013 AR P sioll Aol A= PAE s in e 1 iR,

*1 T H I G R A R A IER
B ¥ HHA HHRBAE
S, SN ST R P 0. 5056
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g1

ZH SH AL HZR B
Spa F A N K e 0.3967
85 A TR B 0.0918
S5 MM ZE P Bl 0. 0059
E(log(p,y.)) KPR = A 8. 6936
Var(log(p,y,)) KPR P O # 1. 0592
E(log(7,9/0B) ) KPP M A FEHE 6. 6946
Var(log(7,9/0B)) VOSEX Nk = 0. 5456
Cov(log(p,y,) ,log(7,q/0B)) KPR PR e A PR £ 0. 4264

MBZESH(k,C,) o MRIER LRI, B 5/ P BB Z BAFE I T G AR
j (10, = sa)dG(x) oo

T E(x,1 0, = a) (32)

o~
° ]

[0 = ayde(x)

A 1, g U P S BRI T AR, £, /IR P B S S B R TETAR, 1, /1, B 283 P 55 /AR
T B Z L, AR HARSE (k) it anF A5 5]

L= l:i/ E(x;1 O, = sa) (33)
I, E(x;10; =a)

A [E A [ W SR R B8 P SRR P BB Z L 13,0075, 4 A
(32) Fi(33) 5 BIMIAR 238 P B A PE R R S8k = 1. 5898, MRIEAR kB 514 Ab F i Bt L e
(x;) TR AR SIACE AR R o2 5, B .

m, (%) +w, =7, (%) +w, - C, (34)

F AT ARG B AR AL B AR M TR & A RAC, = 1. 5520 x 107,

RPN EA(C,) o TEABAMA: P30, b, AR FIHESN 55 TRk e 25 5, 1D

w, =m, (x) +w, -C, (35)

H1 L REAE 5 2 57 3 IR I BT E IAC, =7, (x,) =261. 4004,

AERAT=REL(A, K, y) o XTAERFRI], y i TAER A= 57 SR AR R,y 8K, 557 sl
Ny NS S A AR . Bai & Qian(2010) 5T 2Ry B:I44 T v [ 20 35 10 95 sl
NGB, e B0 b [ 285 1 25 S A BUAE 0. 46 2 0. 61 Z 8] AR SCik#E y =0. 5, HIEARAMRI14E
FERREL, BESAS BN AR AT 57 S A AR I A N

v, = A, (’;) ' (36)

Jones(2016) %5 & BLZ B H A= HUAR B 7R 3 A8 AR SCIRIRRBR B AR = i b 3, Fr(HR
FEIGEITHAE4E) 2013 4F 4 EHIN{E Y 56. 88 T112., k55 8 J1%ii hy 7. 70 44, AT 13 i > 5. 70
T, RN 55 8 T8 iR 2. 42 40, X EME AELRA T T SR IR 155 sh A 7 R Z ol 4. 1138, H it
EENARAEB T TR A =80 A, = 148. 0968 , 2013 4F b [& 188 A AL R0 35. 9% , D&% 4 i SC
AT P EE N L s 2 ] LIS SRR T 057 s 1B R (Y, TR B E A RK, =

@  H¥Ek VA ; hitps : //dangxiao. fudan. edu. cn/86/8a/¢11572a99978/ page. htm,
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6.4142 x 10’
NI GHIMFREE (0) o g A FRAEAER T AR 7 pRAL, &1 118157 30 3 i 7 g A2
w, = (1 -0)w, (37)
1ML REAE 15 21 57 3 i 7 AR 2 6 = 0. 8246,
Wik HTBCEOL( L) o 7E BRET T, A LT AR
I =s,E(l;1 0, =sa) +s,E(l;]1 0, =a) =6.2492 (38)
TEFFE R THER T RS L A% IR B AT 24 o0 e, HR  7E LSS, i T s it
FAAEZE 5 AR 1Y IR X & S BP0 BE . 5 Chen (2017 ) ARABL, AR SCARIRE 22 2 AR A, 52 4T:
il A o S AY - A AR A P RO AT IR G &R
log I, = log ! + élogz,, + ¢, (39)
Hp ) T4 E Y R m AR, 1o R P R AL - HITH AR, log 2, , WAz 72 Al AR 72 BRI %)
B, e, R HIRMIEZS 04 Ble, ~ N(0,07), & it 1A = Ol AR 77 85058 5 HOR A, - 3 1T 7R
ISR, 3 DRIELAR (2020) RUBIFFE A 8 BURISC R B - 0. 10, JEF 1L, AT 6 = 0. 10, 5%
FEW(S,) WA TT 2253530 4 -
E(e,) =0,Var(e,) = o, - &0 (40)
S L A A A JERI A E AT [ W A 2013 AR B RE A A5 21, Y
E—pl A E A PR T ALY 7 208 Var (log 1,) =
1 11103, 45 & i SC 85 3, T DL A5 30 5% 25 Wi oy 2%
" | Var(e;) =0.9469,

%”"_ ST e R T L v 0 B G £ A 5
— L | LA R 2, LR A P A A
T2, R R 2 5 T [ T

ol m 1R 5 4 R s WL P A 0 M2 B

<

=

<

)

40F -

B FUILE 2, TS LRt A S0 A
UL e I g et st 2 e
TS e S ST T WA R 2013 AR AU T 15
FIH i HEIK 2] 80. 80% , 1 22 MUK T+ 15 Fi A<

STHCALH 19.20% , ASCRUBUR 57t T H5 R L)

AR, 25 BUBUN T 15 60940 0 1 ) 78, 59% , 4875 BLBEK F 15 BI04 P B 02

>

B2 RPAZERESHBRLE

HN21.41%
* 2 HZHBEE R
ZH HH X BE
B RV &
o, 3R (log) ty 7 £ 0.9223
o’ KPR PR (log) B 77 # 16. 3365
o, RP RO A PR G LT i iy %2 3.7151
Kl 5 4E R & PR H
a EX R Ok Ed 0. 8200
B AN F T 0. 5600
A, IR & 2011. 6000
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Sk 2
% H ok & b &
k PARAR N BA & P23 1. 5898
¢, PR AN BA B E N AR 1.5520 x 10°
A E ¥ T &S 148. 0968
Y R 7 3 RN H 0. 5000
K, ANHRERGEE 6.4142 x 10°
% W AKX B
0 FH N WA 0. 8246
C, %o E R A 261. 4004
BN 25
I RAT P 3 E R 6. 2492
FAEA TR
sy FPAEATIENE 0. 3590

Pu g BT

AT W SCELE BRI SE R LA T AT, — T, e DR A B R P AT R AR
b R R 5 53— T T, 554 55 B 10 T A 7= 0 A D S X AR SO HEA TR, 43 BT AR )
158 BT IR SR D D R & i A TR

(—) F 3 o B

$5 NP3 A R BE AR AL T AT T v LA P A A O SE A SR 5% e AR 3 AT S0
20 AR AAEAEAR TR T | A P 80 TG0 5 4 M 0 o AT AR MO T T 72 JEAS P
g T AR M T8 M A P25 14T T UG - o g 51 3 7 4 43 0 2 M A M 2 P2 AR
Pro A R e 2 DRI M R R AR R O, A P A AR 7 A BT A
ML AR A = A A 7 BRSO

Voi = (A, 2, )" (1P b, )" (41)

IATE (A1) AT LT 2 - i JC AT W B, s A 7 75 TR 4l 2 7 % 0 DR 28 4

PR A A PR R e, =2, 1% IEIEEEAR P B, AR P A

L, =py,, +w,(l -h,;)-C, (42)
A AN S5 TR R, B A 255 HE PP RCR oI AR P HE 8 Z [ E BT 22 55, I .
- Cm 1-a(1-B) w, a(1-B) e 1
¢_(1—a(1—3)) (a(l—ﬁ)) (p A7) (43)

AP AN A R @, > @ WA T NI A ™ TR A RSN AT T
LT RVF R MR, 45 A PR 13003 e, 25 - M JCIE TR I b TR R ) 2
AP AR B BEAT TR SRR, 28 5F A G 55 AR P o LU B 5 T EL bl TR AR P R g A
PO SEAR A 7 22 8 MU S /N DR ROR RO A 7 R0 . 26 3 s (2) FIRAE 1 2 i %
TGRS AR P S AN A 5 B0, PR A SO E 25 E TRk 5 i, A 6. 40%
A P FRAMI AT T 852 2013 ARSMI T T LB B B 44. 16% , (HZFlb/ N A FE GBI R KRG I, A
89. 46% AR F PEREIRI N HEAT AL A P2 SR 55 T el NVRIEAR I 2B, i T A Y
BRI, A ok ARAT A Y L AT AL 228 T BAREBOR AT A 7 A - LU 0, 5 B A T
WR B ERIG T M BT IR BCE, 25 0 R R, Sl /N R e UNR B EATTRE S - 15. 6138 Al
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R S R A R

—4.4196 4R P A T RURALR 0. 4179 Mol /INAR 55 4 HR /N AR [ 37 1 28 35 K DAY i Y
7. 6214 FiAI25. 8588 Hi/r ] FFEZ 6. 4390 FiAll 11. 8254 1y , A& /' A 2 E AR 12. 6396 R F
M2 6.6775 B, £ B Z 07 A R WL FAE T, £l 4 8K 47 R4 10.9269 T FE =

10. 4194, FF% T 39.80% .,

*3 4 M 5 R
(1) (2) (3) (4)
oA MW E YA E A E
(2013 4F) (1978 47) (2021 £) (%)

P RE

He S HAT 0. 5056 0. 0640 0. 5492 0.9210
MK 0. 3967 0. 8946 0.3518 0.0577
ABREK 0.0918 0.0414 0. 0904 0.0161
MEEE F 0. 0059 0. 0086 0. 0053

RPFHEENH(HT) 12. 6396 6. 6775 13.8619 79. 0817

Hof AR 7.6214 6. 4390 6. 6916 1. 3868
ARRAEK 25. 8588 11. 8254 26. 3366 13. 0665
WEZE P 143.7276 175. 1286 1124. 4000

ZELHBREL

He gL AK 0. 4838 0.9216 0.3767 0.0128
A RREK 0. 3800 0. 0783 0.3810 0. 0336
HEZZ P 0. 1363 0.2423 0.9536

Rk PR3N T (logz)

Hef FEW K - 6. 8962 -15.6138 -4.3117 5.7027
AR -1.4397 -4.4196 -0.1234 8. 1940
WEZE P 4. 5069 5. 1963 10.3144

RPFHRN A& PR 3. 0065 0.4179 3.3710 7.5314

He Fl K 2.1260 0. 1283 2.4190 6. 7338
ABNK 6. 3206 6. 6670 6. 4005 9. 0467
HEZRE P 10. 5959 10. 4242 11. 6134

X - 2.5368 1. 8987 2.6291 4.3705

% B R 9. 6802 9. 6392 9.7005 9.8126

AFEREFE 10. 9269 10. 4194 11. 0852 11. 6218

2013 LISk, B & A B RUNIE )2 A 58 0, H i ES H 25150k, (P ER R 258 B G T THE
) BoR 2013 4F , & EHEH R TR 3. 41 {2 87,2021 4R, 2 E#E b R % AR GA F) 5. 55 {28,
2013 4E ETF T 2. 14 420, RS B i A b R R G B RCR ) B RAT B b A TR

@ & hitp://politics. people. com. en/nl1,/2022/0926/¢1001 —32533602. html,
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A4, A M 235 RS FITEE B ASCR B 2 32 5 . A B AR [ AR A (A v S M) £ il A
Fb 2013 4F 2021 4R PO LSRR ETH T 9. 67% , G54 A U245 R X R R IZAER T
ZOEFAR 13. 8619 H . JETHTARHENEHESL  ASCHE— DAl T v [l 4 b B8 PR e & 5 10 , HL A
AL 3 55 (3) H, Ml LIE Y B - MR IR A A 55 T P i Lt B T i8] 54.929%
[/ INAS P o EURS AT T B, BB 238 P 5 LA T IR 3 0. 86% 5 ks o TR - 48
PBL AR Ak, el DR BT T R 6.6916 T, 1M H0RE 28755 7 7 1+ M 2878 T B 36 3
175. 1286 Hi ; fE T M4 e T AR M R B A T I B, 25 2 Pl 28 7= g T TAR A P B3, A
FUSERIAAD A FERCR M 2013 410 3.0065 _E T2 2021 410 3. 371, 2013—2021 4[] ) 1 Hb i 5%
gt 2R AR EH T 17.15%

ARSCHE— Ak T T AR Sfe AR Tl S S X A P G RURIAOMD A= 7= B s i), 25 SR mT L3 3 26 (4) 31,
FAH T ATE— 25 RO, B T BRI 228 e 3R A A FobsaR i Aoll, ARolb A= 7= e
FURS- A PR RCR B, YT 3. 0065 FTFE 7. 5314 WA SO 2 205 AR N 12. 6396 H E T
2.79.0817 §, JUHIE AL P - M 288 T AR 2L 5K, P I 2 B HRA B 1124. 4000 H, 42
MHTZE BN 6 (52, T HARMECE MG T, Al 22 R A = SR8 2013 445 100.35%
32021 4EHRE 71.02%

TE LR AT SRR b, BT — 2 LU T ORI M 5 1 0 AR R oA, ELAAR AT LI 3
A PR AN BT 22 S/, RIVE + 3 W8 A 2B &, /T 10 1/ A9 /AR P B |
BN A Ty 3B e 80% ity o (H, LA E I 2L AFRE, -
Hi AT RICC T A bk ) AR P B rp ) L rp 228 TR T 200 B A AR P 228 T AR (7 4 - b 1T AR
[ 90% LA -, i FHEACAE P2 R R iE AT 2838 B A P 2278 L i AR o FRRr s 21 95. 36% , 5 4 iK1
$EE 81. 73 N E AL BEARITF , WA PG50 L N P AT SR SR A AR 72 1) 2, {HN - Ml
B A, RHOR AR S R AR b BRI, - MR AT R A R AR A — BB ] P AT T AR Y
FENE,

100

100

CIwihasic [ Y wie & I ) I 1
0F Cskehin) AR | ] 90 [I—F: 372 P
80 ] - 80 |
70 - 2 70
” 60 4 m 60
%m gm
o [ | L
o 40} - 4ol
% —~
Z %
301 4 301
20 4 201
0 0 0
<10 10-50  50-100  100-100 200+  (j) <10 10-50  50-100 100-100 200+ (i)
a RPN b. 48 LM L

3 ARA#SEAX THRAMLIMS
(=) AR (52
MHTSCOMHTRERS ), A Bl e B AN AN AR 47 S 52 B 55 51 73 T 37k 4 45 05 T B R4
P, A SCHE— 20 i T IR BORAR A XA P R TN A 7 B 2R, S A5 R AT W3 4
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Frsh i, S5 sh ek i i A . # 4 SO FERCE 578 i i [H)
B, AN T (0 =0, 02 R7AE) b /N HE AT TR N - 6. 8962 |- TH%E -4.3117, {H
&, T b BT UR GRECRR B ARAT B S BT R R A R A7 AT A
T AT OO BUR RS 155 80 0 i L i R B BRI A Ak 55 3 T3 A (F B )5 A 9 R
BCFR BEREAIR , 2 ORAR A M 75 SR R ACHG ek (15 - b ks b, 38 SR [mE R Rl A #3
VSR AR AT AR A P AR 2 T T T R K i, R P RO - B B R it = . 2R BT
BT A0l 2 28 AR 77 H885 2013 AEWF AR 15 99. 75% o A HE G AS ] ) i 8 i 2% 30, 5 BE % e
55 SN A - M AN T 3 1T AU B0 09 RO B YR i s b R B R E WA T Y, D)
MCH A BBAE 7 AR B U PRI

B i AS AR . AR S AR LT A R R RN B TR s AR T Rl A
PR R R W5 | B 2 B AR P EA T A AR 7 AR AR 8 T TR RIS, I TTRLAI T A P F- 440k A=
FERETT  BRARARL BB A R AR S A B 55 X /INAR P RIS 228 1 114 5 Wi 2 B A7 25
o AT T U AR I 2 SORHIR B B2 P R AR R R AR S |
B 2R PR I PP AR NS AR TSR SRR, L6k E , K750
ks AR Aot 4 BEER A P AR S M B A P A 7 e ) T B S A HOR SR A X SR R, it R
153 FIBERL T A 7= e L3k AR 12k 209% 1500 T AR P s Bl A =1 0l . S5 9 Wos |, 24 r
i LT 20% A S T AT ELBIAN 0. 5056 T REZE 0. 4531, FRET 5.25 AN E 40 45, AR 478
FI 5 EEIUA 2013 4519 0. 59% ETFEE 0. 85% , /IR %8 7 (W E AT THEYS 6 BT T F, 5
ARAT , TR A P R340l A P23 % N 2013 4119 3. 0065 T [ 2 2.6997, T [% T 26.42% , 1M 4=
BRI . A% TR T OCRIE 5 IO AR B, BT AR S S T B R Ah 55
TSGR ARG 7, 55 TA 7 LUk T ATl Az 7= e 7 o LR B Al A 7= 1 Al T 7
A PO A FERCR FTFE 3.4010, %5 2013 4R 48.36%

AP AN FMI I R O B A E A R R AR L R B T B OCE B EH
(VFPRAF 2022 5 =y Mg FBRAE] ,2022) . MSEBRIRAER , b AP T AT DL 43 Sk 2 450 R W R0 58 T 1D
FRRAMIEPIRIE R, B 5, B . X AR AR 1 [T 3 BEA AR (C,) AT AN I AR BB 4R 7 4
R BRAS | BRI EAS S ) A B2 °8 19 2 B e, (R iy 1R B B AR B A
%, SR 2k PR AT BR AT IR 20 . R 56 T IR A G il 75 7 b 3t 2 1) 30 B

*4 TR BER AR Pt AR £ R
%o R kSRS s A S
6=0, 6=0,
e , P,120% | P, 120% | C,120% | q120% |A, 120% | k120%
oI o, =0
K Pt AL
H B 45T 0.6760 | 0.9479 | 0.4531 | 0.5697 | 0.5074 | 0.5504 | 0.4961 | 0.5149
K 0.3200 | 0.0479 | 0.4272 | 0.3557 | 0.3957 | 0.3706 | 0.4024 | 0.3918
ABINK 0.0024 | 0.0014 | 0.1113 | 0.0709 | 0.0888 | 0.0662 | 0.0952 | 0.0828
Wz E P 0.0015 | 0.0028 | 0.0085 | 0.0037 | 0.0082 | 0.0129 | 0.0063 | 0.0105
KP4 E AE 19.2890 |119.9554 | 11.4260 | 14.5221 | 12.6850 | 13.8983 | 12.4011 | 12.8831
He FV AR 17.5465 | 6.8584 | 6.4794 | 9.3712 | 7.5724 | 6.4306 | 7.3991 | 7.3847
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bk 4
% B ) T R 45 R & H HALE S
0=0. 1 020 00 [P 1209 | € 120% | o) A,120% | k1
. o o | P, o o 20% a o 20%
aiﬁ% 0’3 -0 f q 0 0
ABAK 98.5040 | 70.6176 | 21.9779 | 31.8158 | 24.9101 | 18.1086 | 25.1162 | 23.5214
AERE P 257.8990 |2053.4000| 121.9041 | 177. 4915 | 127. 6762 | 207.2096 | 139. 6177 | 133. 9976

KPR R T

HeF K -4.3117 | 6.5641 | -6.8962 | —6.8962 | —6.8962 | —6.8962 | —6.8962 | —6.8962
2RNEK 5.5388 | 10.6349 | —1.8328 | —1.2580 | —1.4397 | —-1.4397 | -1.4397 | —1.4397
HEZEE P 6.1553 | 11.1766 | 3.8737 5.5388 3.8737 2.2059 4.5069 | 3.4824

KPP R AR | 41320 | 8.2671 | 2.6997 | 3.4010 | 3.0169 | 3.2786 | 2.9502 | 3.0622

He FW K 4.0464 | 7.9466 | 1.7139 | 2.6378 | 2.1406 | 2.4962 | 2.0513 | 2.2050
S VN 10.3649 | 10.8866 | 5.9152 | 6.8259 | 6.2628 | 6.6260 | 6.2478 | 6.2545
HEZRE P 12.1940 | 12.4055 | 10.1473 | 11.1371 | 10.1990 | 8.5880 | 10.5207 | 9.8787

Lk 2.9595 | 4.7871 | 2.4359 | 2.6757 | 2.5404 | 2.6318 | 2.5178 | 2.5559

% B & 11.3496 | 11.3596 | 9.5216 | 9.8817 | 9.6810 | 9.6892 | 9.6840 | 9.6863

AEREFFE 10.9369 | 11.6188 | 10.9267 | 10.9287 | 10.9344 | 11.0016 | 10.9595 | 10.9782

BAST R, PR L8 P i AR 4 T %, R 2B R IE— 2597 K, TR 4= R AR 1) F B
I ZHYR R B P BOR AT R 2208 . 2 %) [T 8 $ A A ARG 209% , B Z258 1 o8 et
ETHE 0. 82% ; HAEAMNY - b FE B 20% B b7 L B TEE 1.29% iR PR (515 4
FAHERT R 0 T TR R ORRERAIS , R8P W RE 0 i T3l /AR A /N DR A P
Rf 2B Re R RS . RSSO T RO 2R ARG 8] — e R g &, o e Bl
20% B, 2R A RAGHE R 0. 75% |, A MR 4 4R 20% , R A= H 5 7. 76% . Lk
Sy HT R B 2R N B T S A P BT R Rl R AR R R SR RAF (2021) Y
WS AR, P, BUA 5 AN A B TR B AR B2 4 SEAR TR B BOR H AR

fM AR ARYERT SO, AP B AR AR P2 B A WA 58 AR PP HOR (A,) PR 22
AR (k) Hed il FH AR P R TR N T 4 P e 36, AR OK - B Rl 42 B 4 T
MTEARA F= AR (k) A B BB ARAS, IR E A SR, e &l R A r=5
AR T 20% ,BUBELE P 5 HOKE TR 0. 63% Rl B E A =508 1T 3.31% , A FHRAAL
PR B P EARNGE B 228 P 76 [ 58 A B ZE B A AR KT 32 5 R 8 B AR
REZE T THE, S 2 A PR A T RS8R0 T T B R A =0k BT, AR A = R E T
20% ,MFRE S P B TR 1. 05% |, R 2B A P 3l 41 1 5. 26 %

SN

P F A E B R AL A HOR B Z N R SR THER AR L3345

HE, 3t BTRR IS . B MBSO A0 58 A, b M S HARE A P IURE B ks 3

HR LA A= 7 TEAR T/ INAR P ) U2 8 A T vy AR Bty SR Y e b U e AN A B R v A
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IR E RO T AR M A A P Bl AR R BE R A LRl 2 & A AR A, DT [R] 4225 e Ak
AR FEROR  ARSCAT T H E A /INAR 1 1) RIS 78 T RS — o 2, 3 o RS AR AR 2 1 T oA
SR RN A FH A USRI, BABBT T b 5 X Al Az 77 5 s i LB, (ol FH 4 R AR AT [T SO
B BE S B VEAS T R A P RN AR PR R AR SCBIEIE 45 SRR B, M EE T 2013
A AR T bR R A B R A PR T 17, 15% 5 RSk, %5 + M A5 )45 #5Bc &, v DR 52 3
MNAR 2 38  RI B 5 7 Aol 2B R AR R R 71, 02%

AR SR R BT AR W T BRAK I A B A, 563 - M A T R IR A P ) R
LB RV T A A = R R AT e A E AT 55 . RIIE, 78 £ ARSI R = R, s — iRk
B A M B R 514 R RSB R TP, R R AROIE B 28 X TR i e b s [ St
Al g i R S TR AT b BRSO T 1), — R AR LSRR A - b A SRR
R HEIE AL, A 7 SEH AL, A THIAT 2023 4F & A7 0 CAR B - MR 614 [ BRIME) |, ISR
MRS AR A )3 B RS P A v TR SR AR R T, W R T b
R 28 R R A MRS A 5 T 6, I M S A ) LR T S 4 b W PR bR e e
YEH .

BEAR AT FE IR & B 57 80 1T i A ™ A s AL AU FEE AR 3 25 45 35 25 R i A i TR
RN A = RCR . 15, 55 80 T S S0 A - b T I O A e S P R T i S R R R AR
Ho ARSCERRIZE R W A 5 O 55 3 1, I8 A4l 4 B R AR 7= ol AR AR Al
S DDA 8 PR B R AR b T BT R 5 A R A D [ A 1 A T 3 0 R I 4 A SR A A
HRA M A BEZ A R AL R R B XURURI T, PRI, VR AR AR AT b i el g ] s 24200
[R5 M 55 2 3 i Sl R iR Ak P S5 ) B R W R 55 8l ) T Sk L, BRI A A 57 3 00 e 6 1l
A, EAT RSO AT 30 D1l 5 R AR ML L R T, SRR B 2R IR L B ASCR 1 P 2
o, PR B 4 B AR s B, LR AR S A D Bl AR B R A 7 ROR I B
(14 B LSRR 22— | PR BRRR £ R B A 7= A R 25 O JBURR R 7= b A 8 D R B A P PR IR 2, AR BIF 9T A5
PAEE TR AR SSRGS 8RN 57 0 1 K A 55 T, BURAR S B ARl A 5 A5 % P I T
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From Smallholders to Large-scale Farmers: Land Rental and

Agricultural Productivity
GAI Qing’en®, LI Chengzheng”, ZHANG Wuke® and SHI Qinghua®
(a: Institute of Finance and Economics, Shanghai University of Finance and Economics;
b. Institute for Econmic and Social Research, Jinan University;
¢: Antai College of Economics and Management, Shanghai Jiao Tong University)
Summary: Land is one of the essential factors for agricultural production. Hence, efficient allocation of land resource is
important to improve rural employment, agricultural production as well as economic growth. At the beginning of the reform
and opening up, the household contract responsibility system which motivated rural contact land and engage in agricultural
production, have played a key role in the recovery and development of rural economy. However, the land is distributed
equally among the rural population and is unrelated to the productivity of the farmers in the household contract responsibility
system, and due to the insecure property rights and underdeveloped land rental markets, problems such as small-scale
operations, land fragmentation, and inefficiency in land allocation are universal. As the rural reform proceeds, the Chinese
government has issued lots of policies to promote land rental activities and develop appropriate-scale operations in various
forms. In a word, land rental is considered to be the key to realize the transformation from smallholders to large-scale
farmers and improving agricultural productivity in the current situation.

Land rental could improve agricultural productivity in various ways. On the one hand, it generates a direct resource
allocation effect. Farmland is distributed equally under the household contract responsibility system that overlooks the
heterogeneity in ability across farmers and results in land misallocation. If land can be rented in the land market, then the
land can be transferred from the low-productivity producers to the high-productivity producers, which improves the
efficiency of land allocation and agricultural productivity directly. On the other hand, the land rental can generate a
dynamic effect or an indirect effect. With the establishment of the land rental market, land constraints confronted by farm
households are relieved, and they will adjust their employment behaviors accordingly, i. e., only those with comparative
advantage in agricultural production will choose to remain in the agricultural sector. In reality, technology adoption also be
restrained by operation scale, and land rental activities that facilitate the expansion of operation scale may promote the
adoption of modern technologies and improve agricultural productivity indirectly.

Based on the potential mechanisms discussed above, this paper examines the impact of land rental on households’
occupation choice and agricultural productivity, identifies the channels through which land rental affects households’
decision-making and agricultural productivity, and finally quantifies the magnitude of the land rental effect. Specifically,
the paper builds a theoretical model that in line with the reality in China, describes how land rental affects the occupation
and technology choice of the farmers, and clarifies the underlining mechanisms by which land rental affects farm household
transformation and agricultural production. Then we use the data from the National Fixed-Point Survey carried out by the
Research Center for Rural Economic, Chinese Ministry of Agriculture, to calibrate our model, and to quantify the land
rental effect on agricultural productivity. In addition, we also simulate different policies that is consistent with China’s
reality to analyze their effects on agricultural productivity. The quantitative results of this paper show that land rental in
recent years increases the agricultural total factor productivity by 17. 15% , relative to the baseline year 2013. If land could
be allocated efficiently in the future and fully realize the transformation from smallholders to large-scale farmers, agricultural
total factor productivity could further increase by 71.02% . In addition, we find that labor market reforms, agricultural
product prices, agricultural subsidies and technological improvement also affect farm household transformation process and
agricultural productivity.

Our paper contributes to the literature in the following ways. First, we establish a theoretical framework to describe
rural households’ occupation and technology choice, clarify the propagation mechanism that land rental impacts farm
household transformation and agricultural productivity, and highlight the dynamic effect of land misallocation. Second,
given the magnitude of land misallocation that is in line with the reality in China, we further evaluate the potential effect of
other reforms or policy changes, such as labor market reform, agricultural product price adjustments, etc., on farm
household transformation and agricultural productivity in China.

Keywords: Land Rental; Scale Operation; Occupation Choice; Resource Misallocation; Total Factor Productivity
JEL Classification: 011, 014, 040, E02, Q10
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