‘Fgﬁﬁ' .ﬁ%ﬁé‘r 2025 455 S HA

WF 25 & RIRTT Sk VB R T R FHLHI S B8 12
— & TRZMAIEA

X =ik Wk BOE T

TE: ARV RG RS R PG E RN, HFEFREA TR LA S A
FoR A BRR P RABEAEZENL . KIAER 2010—2021 5F 169 KE KRR, 4 BAK AL EF N3
B RAE, ST BIX S BURE A ARE LT, BB T RFEF KA KD LI R R E 6%
R EAEAAE], HFit—FARE T ZAROFREENGRARSZ, FRLIN, RFEFRERSD
FRI R WIRR G R B MERABE &, RFEFREABZEART T+ A S Rtk
R B A, T KRBT AE T 5R P GRKIIAE, AR KRB R A RS .
FESATRIL, RFEF KIS K A IR AR 7 R B AR AR BT K-F DALAR, B 7 Bt ) 4%
FFa R WATIROY Sk D R N A R, RARZETT @, DI —IRLIEIE, KRG REFBUF
FF IR BB A KRBT BT R Sk IR R e RO Ao B, KSAA, B
ISR EF B FF @O KA I, AT DB IER S RA, AEFNIEEAT R E AR
A KRN RSk A IR R

KPR HFBFRE RHAEA kb RRFER

FESHES: F320.1  CEAFRIEAD: A

Y gl%

56— = e W S EHES TR ANV 22 TR BOR R s A G . 2025 4
P SR BRI Rk RREEL REL SR ERERE 561 Ak k

(ERR]  FEMLRlr e miiH B R et S AR E R B RO A SO ST (i
23AIY015) 5 FEZAEEAIHEE B e RS IR SXIERIUTR”  (Gi's: 24BGLITD ;
VU Tt bl B A SR N e REA VB E E R L SPU) S (s SCII24NDO056) o
MEBEER] Xizui. B4R GEIER , PIHLREAE B, DUV AR SR 24 SRR G E e =,
HLFHRAE: 13504@sicanedu.cn; HHGHA. B, PU)IAV RS EEEARE, (R AN TR IR M BTR L, 2R3

TH.
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WISk A CBURRIAR “Hskdll” O AENFIEAOAE 0k, AMURRIRERREE )&, &
WEERETIHWEE NS, RfgR P Siiafrkin ., (LR - B RAMBEER . 2024 4,
[E AR 2285 FKE S E Sk All, XISk AV o EhAR P s EAAY . 481, 7EhE
RAMERR, BRAMMSIHE T, kAR RAER G B T 20068 7140 BRIV I
@&, RMLEE ST NS AR TR G A . IR R SEIAH AT RE ek g K A
NI AT FIRANEIE, FOHRE] T e 1SEbri s g, FHAS TR R et GF
BHEBEE, 202D o FN, ZEHMTSEA DRI AVEE . AR AT SRS — )3 & b
JERIL, s X R X AT Sk PR R 2 AR P AR OL® o B T AT PR 5
FRASEF IS AMIRAT AR RS, AR SR A RS, SRR A P At s N IRbR AR
WNFIEESR . AR Coase (1937) [AE 5 ATRE, ARV AN A4 F 3T RS BREE ML L SR P2 28 )
A CAERAEF=EAE AR TSR GGE T, ek R LUE R SR A BeR R G
MHETZR, 20200 o Pk, A BENZ G BAMARFTIRT VIR AT RGeS S8R,
TERNAERRIR IS E,

RS AMIRAH AR T T ISR AR A B T BRI AR A LS BN LIRS R . o,
PEIHT LS AVIBAR AR TR R SIS 2, IRANIRTC AN AT ZH 20 R i 23 BCA L S
PARATRZG AR B . il YSHERSARE (2022) DAETEANCAG], IR TAFIBZRIRG
T, AR SR BRI R RAERRANIE TR SR, GRRE (2022) KW
s T AR FTE R 2 R R A S0 AL R AR e S s R T A U S T ORI, X Fh
AN RE BRI A AV DER P&, T2 RN P B2, TS EIR ARG TR
CEBARFI A, 20200 o FIRBFFEET 1 PRI 7 32 A TR A A AN R B 75
FHOCEE AT 7000 5 B i S8 5 v R AT S SR BRI A VDA 5 AR 1) LSRN, (Bellemare and
Bloem, 2018) , {Hs&, RAEFMFEA HIEFRZN T TSGR RRYE (Tonetal, 2018) .

Hr it dk Rl ast . TIAEFZ FMEEETFA, BOVhEREHRA 7). Hshait e
J R SR 5 | RGBT BN . 2023 4F, BRI 500 SRV T-45 FLF 75 4522 5 s B[R] g
K 6.40%, PRI 100 £ VKT8 SEIMEAS] 2118 1278 BRBRASE (2022) WA, $F
28 O R e o O =0 SN S L o Y o 507, NI A 280 5 s W N o VL R A P S R S 6
RGBT BOL = = TRHE R AP A . X —HESE T, HTFEU Sk VIR A AR 15200
WA Rk — R LR A T BRI T XPWE. HIRF S 58T HoAR M N ek Al
WA AT IXOTAT RAE, BT EFHEAR B SR RR AT R A SR 7 3R =

CHRBIIR:  (BAT KR BT APV 5 http/Awww.ghs.moa.gov.en/gzdt/202412/420241210 6467748 htm.
CVEIEERE WL (P EAATESE) sk AR A SRR 1.

TR (2024 FREFAAOAE FARENHRE () —IEFHRELLANE 500 SRIGIEAY , httpsy/www.farmer.
com.cn/2024/12/20/99972736.html.
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PASRBIHTTURSS 13T BRI S kB AR S B EABRsIEA, T T &
PSS AR A A AN /M ACR RIS TSRS . (HRE, WISk IBAR TR AL LR R AT
il BTt RIERERIRTHER IR R AGEE A Rit—DWHt. Boe, kA AR 7
WRE . RTINS R 22, DU, (FESERERI A, ekl
BRPER 3 75 BT HIR, A2 EECHIIAIEAE T, JeSkd TRt & T HoR IS s
A BerEhIfe /) GRS, 2024) 5 Bm, ANFPRIEIIAS 5 AR Sk IR A b an Al
JUERIIEMAAE] GRERATH AR, 20200 o« RARNBMESE 5 BANLA N U235 RS e Al
RACH AR I E RN, A BEFE A 45 T BURA R S AR A AR SRR T (e A
Wk

LR, fERCT RPN RT e Sk AV IRA T A RS DG B AR T E, HIE I
VAFAERIREZ Ak 35—, AR Z SR E N TP G BEoR, W =AM e E T
LT RIS IR AMIBA AW IR, SR AER A I 25 B8 XUy SERR AR R SEAs g 56
= BRI DR R LA R R R I, BREAEAE 5 AL T I R G RN L
e FT R, ASCAEZRPME I BT AT DR, ATE i BGR vEk
TLTFRIERISMEM T, T LT R SR A IBA A o S S A ERIRL . 55 CATRE
FORLL,  ASSCHAPRTTREZAT UL N AT 55—, AU G A A T DA e e
Sl IBRACH A Rt HOFE S AR I, R W ARMb 22 T AEAIE BRI T 55—, At
T AR, _E T AT A R 7 e DR RSk AMVIBA A AR PR S
Wi, VB A — A SRIEASA AT BRI T e e Al 5 5 AR KR 205, DA 4
BT LB RS IESRANVIRA AR R A S BEE A o

= ETRASEIEFFEELHESFRIREL

(=) BB RHRNEA S SRS E

T, ASCHESAHICHRIS RIS R (SRR, 2019, B2E5EE, 2022) , HiFlEkd
WA T AR B2 Gy AR (L 1D, DA 2 5r RPEE R BN IB . i 1 FoR,
BT U SNBSS RE, TSk AR B P A3 LU S 1 S R T2 E P2 A1 E3E
RURAET, STEMUNEUR PR T A S SSE AR S RRSE 8, A e E 47 St m]
PR MEMRMIERL, AIER RS T LARA. Emlias, M, XFhocRiBaTinfaE .
by b, eSkAAAR AR A TR — 4T, SERRE IR B L5, FERAES
ABREOS, AU A E & —J7TH, £ SR IOER R E BN, &
FTRe IR B R RS B 2047 R, FHE S oSk e . 48 ERTR, ASOQERE, #4h
BT AT R RIS TR NS T AT R, Ber QR R RE SR T AR AT AR 37 2
FETAFEREARAS 2 AR E FAA LA 2
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AR A - B2
DX AR AT Pl M OHCHLER TIPS 2L
Es NN HoR, H GRS
VS miskE |
AE G AR I
AR e /) v
R AR o
G
|tk wig i, s | N
I > ekl < s
& Bl #
o | Rz bRk 7= £
it BORE s, sk 4
SRS AL S BRECRE, AR

Bl Skl BRRSRESE

LARARNE R A tb—: Bt BUR o TSl S ZRR R, A S H IR ER
fit (2012) HIWTTT, S FRAHE R A T2 R N R R VAR 00T FSE S AL . Xt
TAME, KM ERERNACATRER —UMON, BRI MBS 57 T3S, 2
IBARRE AN, ARk A A SRR IS, BLRGEREN L 3 AT AT B R 13
SMEN. 34b, Bl SUTRHRBR SRR RAANZE, TR BN . 3Tl kAmbif &
UNER R Skl TR A Slias, SR SFRSRE EREL, B E A
A ML E AT A BN RGE, A7 R, -

U, =w(a)+ Al f (k)a—rk—w(a)-OP(d, t)]+OP(d, t) (D
Tkt A U, e
U, =(1-2)[ f (k)a—rk—w(a)-OP(d, t)] 2)

(1) XA ) rp: wFRIRIETAVETIE, ARG S 573 T RERS SRAG I AL
N5 A AMVAE D FCFARRN 25 F A BARI LR f (k) A r el k ud b BA5A; a
R PPEPIAR= B 5530 70, S B SRR P SRR B o7 s T s r R
FALBRARAS; O K NS AT MRS, P ARoRRS Il T AT NRAEME, P(d, )%
AL AT AR AR ST 2 T R KT RS NTEAEZKT DR 2 500 e R0 e i a2 A
NBR#IZAE BREIEE—,  f(k)a—rk—w >0, FoRMIVEEITEHIFR A BARA., &P 135
AWM P2 32 AT I R R R IE: BRAIZRAE =, f (k) D i ml il
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MRS, ERLIEIE: £(0)=0, f(0)=o0; BREIZM=, 0<A <05, Frlskdnlk Rkt
AP FASc s 70 BC2a A< P AR

QAABUE AR = AARITITNAE S o BUE T EEE . A RESERE, R ALAE
FEHANRER IR BIMERIL AR R, EREER GOR N, W R GERMSKRIR S RIE AT &1F, H2,
st 2 MR, IXgE 1A AR AL PR S S A BT IR RIRE T, R T
B Xt 7R AR SRR LR HE ). By, AR IR LR BT 3 /) a IR IR G 1E,
Wby 7 4EREAE ™, RBEFHR— MRICHIEAUR ™, B — B AU BEE SR LA fh 7 30 /1
Na', WX RN

lost =U

ent ent

(a)-U,,(a)=(1-2)X (3)

(3) Reft: lost,,, ForRAHk: X = £(k)(a—a)y a>a's FAAFSE AN, F,
BRI, Kk lost , A

lost,, =U

far

W Y=[f(k)a—rk]-[f(k"a—rk], k' <k FoRUARH EEEAE TR H A
FAlAF 58 RIRTSC. O, JET H SR AT RER X IE AR, R IS RE ST

(k)=U,, (k) =AY @

lOStent — (l_ﬂ)X (5)
+lost,, (1-A)X +AY

 lost

ent

(
(5) Refe BRI HENAE A FAOR SO URRTSC. AR, Skl it e
HN1-B.
(D) MEPBHERIDI A U RS RGBS
Hl kg, DI T RO s

-d)' o,

MaxU:(U

A, OP

- -d)”’ (6)

(6) A Max U 3o kbR P RORMA EEs. RIRAERU , + U, = [ (K)a—rk .

A, OP
I, oSk AR P TSSO Ry BTNt Bld, =0, d,, 0. RARETEL,
EECTINS Bl

p=— (7

1 f(k)a—rk—2w(a)—20P(d, t) 1
A=—x ,
2 f(k)a—rk—w(a)—OP(d, t) 2

(7 Xp: B =%%Eﬂiﬁli‘ﬁ%&{mﬁﬂﬂ)ﬂEi%ﬂ‘ﬁﬂﬁiﬂﬁﬁ%ﬁ*ﬁ%, AR U & B
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FlRiHi R f (kb a)—rk—w—oP(ds t) NREE: bS5 LR L.
MBS, PRI IE, B (7 AEif:
I A-20P(d. 1)
=—x
2 B-0P(d, t) (8)
A= f(k)a—rk—2w(a),B = f (k)a—rk—w(a)

A

HRCT AT RIBACTHRITIR TR WL ESAT E, Bd 2ohd", d'>d ;s iPANP',
P'< P o W, RPERiES RGN A
-20P'(d"; 1)

1 4
A'=—x )
2 B-OP'(d'; 1)

(9) 3 A" R FRE R AT S5 AT 848, (9) i R
Ty, B, RPN ESUT R FERAERTT TSk AR, b e 1 B4 (1
el MAPZE S MR, IXAFE ekl aEAE SRR DI 2 A, PLFSREKIZRGER
AP BT, AR — TR

H1: B @bt KA R RIS AV AC T A A i o

(Z) ZHBWAMRA TERIGIRIERHES

R, ASCIAE T L R ESETT e S A VIBRACT A Rt i B SR R E SR R R T
T IS AP S AR PR ECRI L], TR SEIRXCT WS e e, B Sk A VIR AT AR i e o
WA Coase (1937) FHUBEIE, S5 BAAMUE e A VIBRACHT AR (P A, R Alb AP 4R Bt k3
IRERR, RIS AR AMY M e Sk AV IRACH AR I 4 A SEPRic s, I T REHRE el
HRACH AR RIS Bl 587 AR Sy A I iy, AR B 2 BRI R, Ak ik
B = R, AR SR PG GRERFIE PZR, 20200 5 #aha A K 8rg s
BEAG, Al T BNBRGIZE B LA E B SOAR GRS, 2021) o DAL, ASSCHRAEAE 5 AR,
MBI S ERT A S8 = AN ST 25 A SR S A B A AR 2t 1)
TERIFLH -

L3t = & AMALA o B L IR 5y A TR e A P T R B B~ T itia AL, —H
AL, IR LA RMECE F @ I AL 5. B, 0 TAERBOL R, R
AP PRIFINERAT AT TS, MARE BT ST R BB oAt ik
K EAMIBIIAE 2o A [T, A T et S AV IHIENT, SBEEHHITHA LT (R 245, 2020).
Ber A TrE B IR SRR AL 1A BRI 2R (M5 B BE AL, e S B A
FAERTRIR RO AT e BT B3 tr,  BUrBORBENS LISk ARV AAR P XU X S AT S E B LA,
MR RS TR P WL T AT R AR AT RENE; RIS, BIRCT-6 N ITBCE S e 1 587 i
AZER AT RENE. UL, Brrabo s AU BENS IR 51 K B0 L IS Sy A AT, dsate 1
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WAL RN, WIMBRAS G AR, SRSk B RS T GEREHEEE, 2019) .

2GR AL o BTG A AL Gy AR TN R AAE Gy I R A PRER T, Al 7R 20K
ERAHERN BN B AT RS R IR, ARSI R AR P RGN T R
ke BROMT SIER VBT R P IR, 2Ol 122 5 F- 6 o Sk ARy
RAF G5 B G, F9T IS EAXFR” Bk, MALEEXNUTRes URRRRASREE 515 &,
X T B GV RIE BAE AR [FIRT, A =S AR A TSk
A= E AR AR . BRIk, B SRR RIS T AR GAT NI e, B3t T A=
R RRSE N, MRS G A, SE kA IR R A i 52Tt

3B GIMFENA . =S DINREAE Ty AR R R IR ZUG I A HORES, S b &S
U SRR P I RAERL 5y, I FECE 2 AR 7, X WEaRG 7 ek b R 4Us ik
FIEAERA, REAFBORRAIAT RN “HE—2R" W GEEFSE, 202D o EHTEL
RIBEFCE, RAHIXFE ) EIHN RS B AN 2 s B S BRI R AR P RISk A 2
X A GO RTRE, IXAMI L T2 S d B, MBEIR T AT AR, 38 DL HITHEL S Ry sl o b
T AN BIT IELEAS G0 G, INTIARAL T A8 G 0T I BE R USROS, 1 SEBASHERS 5 o AL,
Hr BB RIEAMLHR T A SRR PAT A, IEIEE SRS KB i 8 S AR I, NI
THPAC AR M a . FET I, ASCHRH S =AML

H2: HFEAGR @ RS T ARSI SR AV IR A AR B 2 o

=, Wit

(—) TEIEMSUA

LA E: RN REGE . kIR A RE T, & Bl iR S A IR Ak
B SR A IHIL. ARE CREP A E ZR E mO Sk A E AL AT I E B AR A CROLARAS
TR P A S AR LY @, BSOS AL R R ASE A AR ¥ P
FEESRAE 1 eSkdl B S BT 2 sh AR IR . SR Fetfat, REFHEk A
MIBAR A AR IR XU R HH AN “amadbFA” (RS, 2022) o Hith, ASURER kA
MPIRA HEA R AN B A s A RS IR B e Sk AV IRA A R B o

QARSI E: A B R. S ES BGRAM [F 2 B e AR e A A R
FORIR 7 At AN IR A B IR FERRENEIAE N N 2 B N IR — A
VESCREE I (MRELSs, 2022) , JEHRBERIL T “INsRe bR (s BRORMIREITR " ©, Ififess

B, (AT P A SR HOHERIE L) CRPR (2021) 55, httpsy/www.gov.cn/zheng
ce/zhengeeku/2021-10/27/content_5645191.htm.

B, (ESBETENR “TomrhE” Soms Lot T RImen)  (E%k (2013) 31%) , https:/www.gov.cn/gongbao/content/
2013/content 2473876.htm,
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BHIX YR, o P 65T AT BT Sk R iR ket . RS, IARTFIESR
T A EA BRI AR R AP M R, AR F=, R RSEEAT Z5m (R
SRR PHE, 2024) o FEatr B REER S AHES) 1 EERAEE R, 1T BT ROR R T4
Tt kRN (HASHTRE, 2022) , XFrpasARI X B ait R R IUNEEL, SHIE
FBERE, LVETR ARG AR A B, e b ENR BCRRE A AN T A5 K
JEAKERIAM M, GRIERNESE RV E S Bk, AUk AV T EI T S 15 O i
EBERA IR T E B A0 R R A b A

3AEH TR, B, AR CRPAALE S E Sk A E AEEAT M F ) © st e
ANV EFRAERIFA T ZAEFR, SIS, ENBNFIE ARG KPR . £, &
SIS EA NI B AR R, DA R A SR T AR A ARG P = i i sl T
NEWZER. =, ACGINEHERANTGIEE ™ AR, DAEHL E S8 B R AIEE Z) A ]
o I, ASCHINSBI=JEEE, M EFEL, IR, IEmEMB i IR,
AR 22 B R A oA mT Be s mi s sh e /) USRI R

AHH T F o AR NI S EAE AR EEAFIAIEIAE 23 A A S ARMVAT N Bufdctth: AL
S FR 2 PR S R 9 W P2 F . R PR B (AZ S AR (Niicoletti, 2018) , MB=HIKSR
SANVAR BT ARl AR RRARE I SR B A8 S ANE TS ZyAS (Caietal. 2024) 5 ISR K
RIS S AR P AVERIHE R S SR I ok H e 58 2 A8 By iAs (Revsine
etal. 2021) , EREZRH I S EBIRCE.

(Z) HEkiR

AR B B AIE AN R AT RO T 44 B B AR VA AT R 77 WG 2014
S 2015 4R 2016 SEAGRI 3 L5EHs b EIR SR T4 TS . sk Al 4 SOl Fah BRI
RATERFIEE (X 11D LA EETT T AR AN G4 RS A AR BT, o
HIE 51248 AR TR R IRAT . IR AR B ARYE VR 1) e Sk AR VAR S A48 0 B
e, FAh A Z i Rk B & bR

AEREE ™ B IREA S, ASCEEE T 2010—2021 53R 25 METHT 169 F AL HdE,
TERT ¥ Aol . £ S AR I S ToAE 26 M7k, 3 1024 AWLIME AEPAT IR

B R E R E Sk A E RS T IR EANE)  (RER (2018) 15 , https:/www.gov.cn/gongbao/
content/2018/content 5338242 .htm,

LR, ASCE AN E bR

CHRRIR:  (QOIASERE “SEHirhIE” IR ORITED 4485) 5 httpsy/www.miit.gov.cn/zwgk/zewj/wifb/gg/art/2020/art_4
dab04091bead59e9cc45e0046be3fe9.html; (2015 “Fatirh E” ZRyEIRTT ATHD AEAT) , https://www.miit.gov.
cn/jgsi/txs/gzdt/art’2020/art_5bb15fdd750848a2ba7114a97459374Fhtml;  (20164EFE “SifiyrhE” RGN A A , https://
www.miit. gov.cn/ztz Iszt/qltikdzg/yw/art/2020/art_a796b5d88bd94329a3aa719fb59d41a5 html.
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il
(=) MR MgITER

AL T A S IR A B A R R R A A T o X b R B R T R
AAMAFICHATHIA 73 AT LB 2 v RURIL,  SRESZHATN RRAAFEAAVAE 2014 AT AR
FEEERA R 22 5 eI TE i ENA BOR 5, Seagh b R e AR R B iy T0 A,
I EPE RIS E 2. XU, iy R O — e R R TR S A bis R TR
AR PP R, IX T AR X I S ARV AT AR B s S R SR BTt 1 TSR R AT
™SI KA R AR B R 95% B A5 X i)
b R AL A TR 2 95% LA X 1]

1
1
1
1
1
1

0.8 -
1
1
1
1

%1&%% é

2010 2012 I 2014 I 2016 2018 2020 2022
A
B2 FEHPERSBOR TR A RARE S
N T AR B A A SRR, ASONHERIEAT L AR, e, RPENEION.
AV, 57BN AR AR TR S 2.5% M8 A0 B,  DAB R E e JLiR, X
SRBRATERDLI I S5 FEARHL E RN R, ARG KA I, 5, DIRZEE R ST hrtE kAL
B, DAHBRANEAS B S AN 2 57
FE ARG SR WK 1 PR,
*1 TENE A SHEAEGITHEER
AR LY, TRE 57 i bR RME BONE
Bt | DA AR X | A EnA R AB (D X Bl g % 141431 241047 —1204.876 2104.640
TR | FGEEE

CVRANEAR R WL CRERFTZERY) WsEe b A AT R 2.

S REREAIP I ES T S B b R R T i, HAR Al AL R L

UBHEREE Q02D IURHTL, AR B E AR IR ST B I N TARE”
SE197 G VB PR RTE B TINEE,  MOGIRRE L (rhEAASZRGE) Wsbalirh FERIRASCI R 3 .
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#z1 &
O | T E R | TR MR B AW R EIR 0448 0498 0 1

B AR =1, =0
B IRAE ZpRARES (127D 0519 1662  —0.811 29.600
il SR/ — B 0172 0283  —0.400 2514
it R E- EREAIERED /A A 0418 0042 0 1
KIHE1E RIOKERISE ({Z70) 3316 5440 0 71.844
iy B BNV /PRI AR R 122.158 672434 0440  13164.280
gibyEd EH AR 0.070  0.068 0.008 1.495
Al A SFE> (2 80.568 149.785  2.363 1772.658
BN AMAFEEENIN. (2 76.868 159373 0419 1296.500

P HARGIHAF | RSO N () 7272 48179  0.000 552.000

. AN AR T NS TN 0.696 1518 0.003 13.752
SHEITECIN AR B FIRE R SATIEET (D) 56986 124784 0.330 1157.895
etk ANAEERA (270 3.114 6006 0.102 57.636
THETFE R | SR AT 0.053 0053 0.000 0.577
RPTREER | ISR/ B85 0856  0.638 0.015 5.827
MOTEEFAEE | AHSTIEF AL OO 3157 0519 2.000 5.000
AR ARNVENY A/ A BT AR 4593 4040 0.126 36.064
Wi ANV ATEE BN AR B 0062 0081  —0.388 0.533
BAAEIIREE | DA BMDGAEE AR “EFE 0528 0469 0.000 4.097

W5 #5 IS EE

Vi PO SRR, AIBs=, BN, Hh LSRR E A DATT 98 AT
THE IR LA AR
(M) 18
LACEE AR, ASCER] 2014 4E. 2015 £E71 2016 SERAER “Se i E” Rmiamiifenera
GRS M E R AREE AR &, A F T DID LAY H 5 Hh R s BOR SN Sk VDR A R0
[IsZmT. it DID B 5448 DID MR FEA EREE —8, (AR ET X R ST R — S ek T
TR, AR RIS R S T 2 R . ARSI AR e A

cdf, =a+ Pxkdzg, +6xz,+n,+ 1, +¢&, (100

(10> et cdf, WUAEREERL, Fr ikl 76 ¢ AEIIBAR0S: kdzg,, WHAOMREEAE
B, Rl FESRT j 16 AR ST R AORTT 400 OB HE: o
i z, #0184 A RS T RS2 Sk il Rk PR R T BB (28 1, M
AMEERIE 1, HEGIER0E: &, AHHLIREI.
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24F MALHIREAL . 275 Harris-Fry et al. (2022) JIRFFE, A IR S A 28508% (Average Causal
Mediation Effect, &7k ACME) JiZAliit3 2 A E RIS HEAREESE, BN NDE 7] &
1Mo A M, S AR, B2 IE kdzg, (o) M kdzg ;,(0) 80N kdzg,;, (1) W, 3x—74%
BNEFAEFH RS AMPIBA T R 5 edf, SRS B NDE 7] LUE XN :

NDE =E {cdfit (kdzg,, (0, M, [ kdzg,, (@) |) ~cdf, (kdzg, (0), M, [ kdzg, () ]>} an

([FIHAUNE NTE W W] CLBROA 250 BRI E N kdzg , (o) ANAFHERI T2 G AR, 525 A
FHERI TSkl IRA AR R S IALS] . BRI, NIE AT LAE SN :
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Mechanisms and Paths of the Digital Economy Development in Improving
the Efficacy of Leading Enterprise-Farmer Linkage:
From the Perspective of Transaction Costs

LIU Yunqgiang"-? ZHEN Shangsong! LAN Hongxing? SHI Dibin'
(1.College of Management, Sichuan Agricultural University;
2 National Key Laboratory of Food Security and Tianfu Granary, Sichuan Agricultural University)

Summary: The linkage between leading enterprises and farmers serves as a key mechanism to increase farmers’ income. The
the digital economy development is essential in this process, as it enables leading enterprises to reduce transaction costs and
improve the efficacy of leading enterprise-farmer linkage. From the perspective of transaction costs, this paper constructs a
theoretical framework of “digital economy developmentreduction in transaction costs within leading enterprise-farmer
linkage—improvement in the efficacy of leading enterprise-farmer linkage”, aiming to explore the effects and underlying
mechanisms of the digital economy development on the efficacy improvement of leading enterprise-farmer linkage.

Using panel data from 169 national and provincial-level recognized listed leading enterprises during 2010-2021, this paper
tests the impact, mechanisms, and differences of the digital economy development on the efficacy improvement of leading
enterprise-farmer linkage from the perspective of transaction costs. The results demonstrate that the digital economy development
significantly improves the efficacy of leading enterprise-farmer linkage, which is achieved by reducing transaction costs associated
with asset specificity and transaction uncertainty, thereby encouraging leading enterprises to invest in upstream collaboration and
establish stable, long-term partnerships with farmers. Additionally, the digital economy development may negatively affect
management efficiency, exerting negative effects on the efficacy of leading enterprise-farmer linkage. The heterogeneity analysis
suggests that this positive effect is more pronounced among enterprises with lower market monopoly degree, smaller size, and
shorter listing duration, and those operating in the agricultural sector. Furthermore, this paper identifies three enhancement pathways
that can magnify the positive effect of the digital economy development: vertical integration governance within enterprises, the
development of family farms, and digital government governance.

The implications are as follows. From the perspective of incentivizing leading enterprises, it is necessary to strengthen the
digital economy-oriented recognition of leading enterprises. From the perspective of transaction costs, infrastructural investment
should be prioritized to fully lower the transaction costs of leading enterprise-farmer linkage. From a regulatory and governance
standpoint, differentiated supervision strategies should be designed to match enterprise characteristics, thereby effectively fostering
leading enterprise-farmer linkage. From the enhancement pathway perspective, integrating core actors along the agricultural value
chain remains crucial for realizing the full potential of the digital economy. The contributions of this paper are as follows. Firstly, it
examines the influence of the digital economy development on the efficacy of leading enterprise-farmer linkage and its mechanism
from a transaction cost perspective, thus enriching research on income growth driven by new agricultural business entities. Secondly,
it reveals the impacts across enterprises with different characteristics and explores enhancement pathways involving vertical
integration governance within enterprises, the development of family farms, and digital government governance to clarify how to
enhance the effect of the digital economy development on the efficacy of leading enterprise-farmer linkage.
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