FRURTHOLLERERKSE N 2LBELH SR EHE
Kok A R R

SRARTHRIIRRE RS
o) fl IS R S LI uEE
%8s BEL F4HE

BE:RLREAXERKRAPEARLRETHEREOA L, 3R ETHEE HE NI, E5T
AR —RAZE LR T R P3RS LA, A 35T RLREEKIFE K, 3@ BT & F 0 800
SAMERF R ALE KALAZRAP), MER P HMETRFAER, AT RSP ERLBCRF LT
AR AAAANRL KRG IANEFREG A FRIZAERKRE, @I 2 THEBTF T ERT TR 245
BEHERTARTREREE K rh, EXEXP:(DEAETAHAREFRLREHAELEERET E56;
()BT R E 6 RATZ T 5P, BUF 698 5 AN BOR M R AL AR e ) 35 & R 45 3h 48 A A TR, 0 3 vAsk 2] A3
THRTOFERKKF, FEMBAMNE R LA BB, R EH, £ —F ZERFERTHABRLRLARSE
H KRBT RS B R L ARIS T H K8 FE

K RS FE KREAN B4R
DOI:10.19744/j.cnki.11-1235/f.2023.0070 .
—. 5|7

ER IR F A RS IR B g0 2 O TR AR RE A B EE B X AR XU I
AR 4 B 2 ML B M A 3K [ S IS BoR R, AL PR IS B A AR AR WA B A P SO B T 2 A R R 2 i
PR DTN B EE ZAE . T, 3 BURAE 8 R 58 B EE AL RIS TR BT OL T, B 2012 4F Lok, 8 i Bk 5|
SRR IR 64 2CHE S AR PR IS R R o A D AR RS A L ACAE PR BE IR S S EOR B R AN A
SR JH PR B AT AU R HLABE P s i 1508 ) D7 SOR B s AL AR B S AR X A - AJE 2 8h 2 5 i KA T R
ToBt 2 m A AT R TR o MIERR R RE ER UL, H AT PR B % Ji 52 BN A R AP A S 22 SR T kb
™ A O L Bl AR e il B )4 B X CIRBRAE AR, 2016) o BRILZ A, I JLAR BURRE AR RIS TR 5 %%
JEE AN A 68 PR 1] 25 A%, 33X 3 B b P 5 Wy SR AT S B AL iy, 0 BE— 25 S R AR T ISR SR A T
WRIZ R RREhT . NI, NBURFRBE A A BRI AR B T 37 v SR AR SR A AR I 1) LSS R SRR AU 22
AR L AR, A7 AR AR A MY PR I8 AT 288 SR T DI A A b PR Bz 7 i -5 1 B e T A i 3 , B R B ll R
o SO R R R Y e R 2R A

Hh R AR PRI S — BLAFAE R SRS AR A I, 4R f s 2 Bl 4 5% , 2018 48 4 [ AT 13 148 13 R AL
AV PRI PRBET BV  60% , AR SR VT LR SRR B O A HIOEARTE o BRI ZAh , A DRSS A 24
71 B T 3 R AR I 75 SR AN A A 1) R (BRER#R45 , 2005 ; 382245, 2019) , (H H TRORL B E 1975 & , i BE 4 3k )
AP AN RIS S PSR 1) LS A S OGRS LSS RN A ik o — T 1T, A P BRSIE BB HH e, SR RE T 2
R 25 BTG 2 BRI 77 T A 7 T e 26 A TR B2 ) s PR 2 R, A PR B KA T R SR P 255 5 8
A PE T GBE T B ANl LR Bl A 0t 5 58 AR M d5 R AR Ry s BEAT 1) 5 1 DR S A 2R, DRI A 7 Wl S Al PR B
it ZEHRE T B O 4 7 AN TR 9% S 0 rh AT ARG o 55— 5 ThT , A 5838 B AT S Rl 7 BRI S A
AP MELAARAS I A R A BE B o 7R WS 832 BRI, AR = T RERE AT BR A WE 5 70 e 43 2F 15 0 75 i O3 21, BTG

AR TR AS B E K A RFF A 5L 4 S E PR AR H “Alk 256 RSB S UF 7T 5 5206 (72261147758) VH K bR & 7E T H “ 42
1o K I ) —RE IR — /K 28 G0 B Pl RSk « T W AR AR R SR I o 96 [ 7 g X el v [ G T 5 DX 3 2 A A RO LU AR5
(41861124006 ) LA Jz v [ 08 IR BR 55 5 & R ARG Be i 0% Bl o 1 3 SRS 28 DU Je A b 6 B BEE AT T 18 1 5 2 3 RN 07 B 2 1P o 6 R 5 5t
T, MR, R AT, Sfe AR SGEES .

- 78 —



KB 124 R
2023 % %54

R AR A ORI B8 SRR o RG220 % 249 SR T ARG ) A P DR SR < 52 PR ) L AT BB 23 S BOM AR R B 75
SR A o 3T Ik, ST AT ARl PRI 75 SR K Y- DA T ol P 6 42 o B (46 5 Ay B L) T, ks 22 A0 A )
BRSO LA L2 ] B B, — A it 2 Sl (B B 0T 5 B A oA 20 A e e ol DR S BRI BT T RE S AT D)

ABIESEVEFET R AL PR A, S AR P R SR I (4 IR S 3 5 P AR VR 7 AR D AR bR, 3l ik A
HEAR PR R T AP RS I PR SRR AR LK RO DR 8 iy 4], 0032 Al D I ) LS SRR o AR SCRTRE Y
W1 PR TTRR T EARBLAE LUR LA TT I < 55—, 30 e B2 A R A DR S 7 SR AT HE 2 oK T 57 T e S i 38 B S e
5 D SRS L Ry o3 A A 7 W SEAROY ARG D SRR A 1 BRI 5 55 =, o U B2 1 3 [ A 7 XAl A K 1 L
KK JF HARME T AR BT 240 SR I35 00 74 3 [ Aol P B A 2880 SR TR 30 5 565 =, 368 e X EE AR i Aol O
W 75 SR A 25 57, ARSETPAG 1 BUA DR B AN BOR A SEPRAICR o RIS SEUESE R, ARWFSE K S DY 2 R R 5 M) 1
AN R 5 e SR HUARE 5 SSAE BURFANI LBl 1A 7 B A PR I 75 SR AU AN I A A 7 R I 5 SRAT SR A 18 31
G DY LRI BT SRK S o PRk, A SR BURPRS 28 L5 OF 24 SRSk — il JBE 1P e 05 P 3 Bl F) 5 SR oo Al 1 DA Al AR B8 2
JE (R DR MR, b 1 R0 AT B TT A ) R SR AN U R AT A 0 5 e Rt R U, SR BB A it 2 A A P £ DR 2 o
AT B AR TR PRI SR B T A IR A

ARSCAR T AR IR LR « 55 g3 [l A ol O S o BE S5 X SCHRPEA T IR 5 5 =R M B ARl £
5 85 2 BRI 5 65 DU 0 2 M A R S i P 20 AT 5 5 R 04 i SRS SR 5 TS s SRS TR 2 M AE A SOF R I

— HEERSERE

(=) FEBFRERIREFELS =

SR T A AR B ) A 4 1 2007 A (9 A0l AR B ORI TAE®, IF T b5 R B Puad & A # . WP BGHS
s R, [ 2007 4F £ 2020 4F , B AL AR A BRI A 534250 E T3 8514250, B4 T 16 45 5 AR AR B 185
FORBUN 3242 0K B 5924270, K T A8 AF (WL 1) o IR, S 3EAl AR5 FEAAR R KRS /N | T KR BOR T
A AR 7 55 R AE 2020 AR 43R T 75% .70% . 60% . SR ANIL , B FE AR AR B AT A #E— 25 B0 A A5 ] AR
it PR 5 T 8 AP AR A AR KT R AR (UL T 1), F R0 A Ml R I oA S 300 v o e o il R 151 2020 4F 4R
PRB TR IE 2 1.05% , (UK 24 T % 35 [ G2 ARG TR J3E 11 17105 28 R S B0 3 o A 5 3 [ i M 2 A 1 1 R UGS 114 %
TR .

T ZE R PR AR, RO DR R R B AN TFBUR S . B L, ARl A= 7= KU 9 28 G0 R OGP 0 1 1 15 ORI ) 2
AR T R M A AR S A A T R AT RUBS 43 P O 2238 R 95411, 1997 ), PRI AR 55 IBURF G RS IUF 1B Sz 435 >F 4
BN ARl R B K J A J Sy T S 45 R A R Rl B
SE [ BRI 77 5 OK 223K, 1991 5 5K BR
855 ,2005) . TEIZHEHE TN FRERL ARG
15 28 MU BB 2007 4F B 40.6 42 T 3 n 2|
2020 4F 603.2 1270 , BT K AT B 4 O & ik
3657. 1420 (WL 1) o ELARSCHE 218 , 38 E 4«
b A G AR B A I SR BT sk A R B
2016 4FE[ & 1 s I BOAR M A 5 3 2 4 4
PRI ) (W4 (20161123 5 ) BB AL 5E 4% DL
JF 53 SRHEAT AR B A, L A OR B 7E 4
G0 B DA 259 () BL il E v g U O
PO A 8 4t DX 53 ) 4 G £ 9% 1) 409 1 35% o

. B R KRR

BRI Z A1, A G fifk DL ORS: T S 4 R > 1y T 1 VORI« b BT (00 W B TR B 2 AR B A

- 79 —



LFRURTHOLLERERKSE IR 2B ELH SR B

V- ERY X RV

AR T W BEERF 2021 45 B & A Crpr ok I BRI R B DR 2 A WA 3 Ik ) (0 42 (2021013045 ) 75 2016 47 SCAF:
(At 13— 25 Ak T 4% SOV 2 A Ee ) 15 1 =K

(=) 3k B

1B G AR Ml R 5 F 5 U A5 S5O T AR S (L 25 [ R I, A5 45 306 ) e 8 | T8 7 XU, L B i 9% ol o N 5 4L 56 [
(W3 tr  HLAE, 19865 4N /R 3D 12, 1987 BRAAIT, 19895 2K 243K, 1991) o FE LW st IA Ry AR 78 A4 Ml A 65 W S 3ok
FE AR AT BE S B R A5 B A BRI S0 335 i 2 40 1 7 XU 1] A (A 77 55, 2007 ) o i — 2B Sk i, PRI
FREUAR {5 S8R W B A et 2 AN ASUI R T o A3 B 3L 45 AN J2S 114 [ BT, 38 5 850 T A I 2% S50 B o o4 1 1
SCATRE ST o BRI, S BTN g Al AR B S th R AE T REAR R B 28 RS AT IAS o A RAHR BB R L 22
fifp T AP RS 390 ) 3 45 AR AR AT AR A6 P 3 LA A e M ) AR (O 07 55, 1999 A 47,2008 ) , (FLAH SE 58 0 1%
A HEBE AR BB T LA = AL AR B T SR AIE S (35 4955, 2008 ; 81 4E £, 2010) , LIV B RRAL Gl B
(1) 2 e SR A — o PR B LW 535 T R AHE SOOI A ARG L 34 (45, 2020) o R B3R AF 9T N BE S s th & L AR
T ELA AR I 3 0 R 6 7 o A ol 7 6 i e 1 T i, L EL DAL 2 L 6 75 2R 2 55 (R B SRS th ke
F A ARG A2 J i =5 B n) AT AN AR L 45 3

IS, ARl PR 5 SRS 2 A BIF T 32 2 DR B 7 S s b SR S 7 A TR RS o — 2 AR ARl XUBS: 1) 1o
P54 2 230 R0 1 A FHL RO AR TR 14 P 2 ) o B R SRR (25 A4, 19845 IR /R, 1999) o KR Z 5o 4
PR PR SR RN AR P IR A B 7 I 6 A AR M PR S 75 S T 174) 32 2 1) f85 2 — PR 3 ek e A 1A 280 R FH AR5 R
1R BT TR T 0 R R AT PR B 90 s 1 A A (L 5 PRI B 1) 28 O 7K, 1987 5 7l L L S /K, 1998 5 B ks
T, 19995 40 2 /R Je W 5 55, 2008 ; 55 55, 2020) o 2, 22 4 KRS 43 B0 U AR T A0l AR B x4 P i % 5|
3N, AT DR ICR A 2B 7= 2R Ak ARAY 1232 BUR 9 TR0 KA AE 5T R (BR XK, 1992 Juit
1995 M HLJRER 1997 BRI 3 vl o =02, A P ORI W SEAT ks i PR 28 52 4%, 1 22 SR AR P AN AARREAE
ARl A 7 AR 5 LA B AR 7 it S R F A A o g AT i 0 DGR A5 T TR A T IR AT (A, 1998 5 18
IR TLEE 20045 IR BRAEZE 2007 ; Y TESE, 2008 5 8545 ,2009) o BRI Ah , MEE R KM 4 A Al AR 16
K S MGATS 0 vk 58 4 vl 35 A R T SR AN I B T L, 51 4, 2014 4F 5% A 1 o Al A 6 T 32 7 R 8 A 4 4 ) S
HA P IR AR AR 6 K 22 3 TR T a0 5 TR AR XU A EE A BT, 2019) o

EAS T B2, CA Al PR B 5T B SE AR RS2 T A 00 58 451 o SR XL 3 v [ 6 P 19 1 43 2 J o
KM F XA T REARAS BT o IR AR 4 AT 3 & 8 A BESR  AR 7 I DR IC 45 — ELZ B AT IR
P A A 4 il e 17%) BB )L, A IR 5 A TE R 4 il 3R 8 % Al TE R 4 il R 3 S5 (IR 25 0 52 BT 1R P 45 R BC 45
{14 ) 4 (X 1] R JELYT, 2009 5 A 35 £5 45, 2011) o 17 366 15 DR 2R i , 58 5 AR 3t 5 A7 J8 A Xk 462 ) A s mT
RE R EUR FARE RS U B W00 . 4K, TCieJe ok A 45 il 2 T R Im M (5 R 200K, i 5 ¥ & S 3efe P img
I )~ S A BR 249 3R (il L 5, 2005 ), BRI Pl AR A5 2 HL T 9 sl b P oR I 0% 4 o VA5 I SR AP DR A AT
G RilAE DY AR 55 1) 6 0 2 ) K e E 3 R 98 A 2 Al R AIRMSC A /INAR P “ BRSO ™ 1) [ 8, 754 24 2o 509 1 A
FEAEAR DR SR ICTEAS B 2 PR AR . 1 — 25 DASh A0 A 43 A7, A B 249 R0 DI 114 391 B M 6k 5 s b & i 29 4k
b A P R A A T R (IR SRR N 2, 20105 H AL4E, 2018) AR HIIE IR B B TS U S S LA H
i b TR A AR 77 A AR P AR DR SRR 23 M FE 1S o, 24 7T 1D I ™ 4 A B 24 S ) R (Bt L R
2005 ; EAHESE, 20115 5555 ,2015) o BRIGZ AN A5 DR A [RIAE 2 M e P I SR 4540, e BURO A= 7 TH 38 1 5 %
S (ZEAR A, 2020 ) , 3 8 R T SE A AR B 78 R SR A e b B AR S )

XA BE T, 5 B0 200 SR AT R 2 ) 249 ARl (L 5 g K 8 e L o 1 o) o e o i (0T T A, 19825 /AN 4%,
2008 ; X1 TR, 20165 X145 ,2020) o X I /K7 (2016 ) F) 5 1 g S50 0 HEAT T BEIS M R , 3 1 B HL
Xof RS 56 B AE 3R AR B S o] IR THAR ' SR (XI55 ,2020) o (HFE B R A A2, SRR ORI 75 ok $2 7H B AT
VG T A5 BY L A G2 At , AT RE S PR A 4B 3R R B N A B T4 W PRI 28 RSB 29450, BT AS R 52 4210
FE DL AT AR S T SR IR o 2488, TR WF S A 56 T8 0 G I PSR S, AN 2R %5 pE s i ok

- 80 -




KB 124 R
2023 % %54

R BLSLE DU , 15 DF 2 RO DR S A S A7 Ay 4 1) 240V P W] BE B0, PR 240 sl P 0 7™ FH 1 R R B, i S
VAR B BRI 23 AR B A 5

LRERE DA G T E A AR I 5 SR BT 5 S5 BRI BRAE P A5 T8 = — 2 , 2 L 2 BT XAl ORI 1
AT BT LA B o e J 0 A 1 PR DR TR 1, AR ™ D 3K PRI 25 [ R ol P B L S 75 5K 1) JEL B R A7 7T A
IR ARl PR B T 37 B AN I S5 TR AR AR P B IR BN A AE T AR B AE BRI AN A S HTHESE,
PR T JC 325 1 5 0 W Al R I 14 LS5 SR OK P B AS BE A 3T A Il 0 A ol A I 15 0 Ol 2050 RS 2 71 ) T 7 25
] o 55 Z AR, A SCEY B B T < B — AR AR P DR SR Y ELSE IR S PR, LU B9 91, 4 52 BT B
FH 680 A b PR 15 52 o e 5 55 R B 20 5, TR I A Al PR B 1) LS SR 5 25— ZE R A L 08 (1997) BRig
BT (BRI, ¥ R A5 DR 2 RO DR B 7 oK 8 S M L 234, bk Al 315 DR 20 RO R 1 S D5 3, Ot — 20
PR B AN BRI B3R T 23 1]

= IR E
(=)EBRARTHRFRR
AR SCH i T AR RN 28 (1997 ) B AR o AU, A7 TR SR 70 A 248, R3] 1A BF 240 RO ARl AR B 75 5K 1 52
Mo BRI b A RO PRI AT LA AR P AR R I WA SEAT M A 2 kA o BRI, ST — S RE A 20 im0 AT AR AR IR
MRAT AR 7 A A Y 5 ELER AR LAY SR AL 25 PR AR SR AR B8 A S ATy BER /R M B i B o A
SCUAAR P e RAL Z RO D FAR , B Sl 1T — 4> 32 B IR A5 SE T S 20 R TR AR PR B 7™ it (R 405 14 DR 5
R

Max ,”ij"U(CI,L[) (1)

=
N+L=L+L +L (2)
W,+al’'=C,+K +al!+85, (3)
s.t. Y, =F(L! ,K,,D,,R,; X,,P,) (4)
W, =(1+7)S,+Y,+M,,, (5)
S, >s (6)

Hor, BAs s (1) UG, L) RARRAE 1=0------ T WK 9% C AR LA RO L6 R WA 7, T4
JUURSRET 2% FE A U B RO R R O ()l X A L BRI 138 09 114 11 R B ASBE

2 (2)~(6) 735 i T 4 A O e e A it 5 o T e ) 29 SR 2 o 3 (2) SRk 7 T e 2 57 30 1 29
o AR S 55 Bl ) BLRCR R NG, ARk B 95 s 0T g R A 55 2 0y L ik 2655 3 ) BT IRIELL
Al B 7 55 3 A AR Lo 50 (3) A T e 4 B < W A SRR Ll 1A P Ay LT 2 o
R o ABOE AR P RIS I 0 9587 O W, ORI AR R AL AR WA oL, Hob 55 8 I i i e S
T W C A A P EARBEAK, SR 30 11 3 e, LA S50 Fmfif & (S<0 M FRitt) . (4w vk
INTELS EARNEYI T G 04 PO BERFE X AT T A28 AR AL ™ HUKF B2 BIRE KR R AP AN EER
BAE S5 BN 1 I BTG KR Z R ALK D2 o 55 2845 0, BUA I R WA Z RE AL AKCF DA
AR A 7™ H K SF- 3 BT LA Sy A R A AUBS: A8 B TR (JR 25218, 1992) o 30 (5) B Wi DA 1 o+ 1 BB B8 774K
D R T2 1 4 BRI B (L) S B8 ¢ AR AR AR 7 1 Y, DA K Y 34 52 (R B8 ST ML, B Il 3t g AP 3%
PRI B R B 9 98 < LA M TR BB o 3 (0) Fan AR Tl | S WA SR A5, Job s e P e %
AT RIARAG B DR A . AR LA B S R RE S, AR PR BRI, SR BAUE, IR B EROE s< 0. BRI, 24
s=0 I AR PP TCIEPAHF BE 3 25 s=—oolbf , A BATARATF BT LY T 5 24 s<O IF, 487 1] LU BT A B RAEL Hlslo A
G ORISR BURE T o T ORI R, A2 TR SR AR A L% (1997 ) B R A K i v B A
Se 5 BY T 3 i) E et

- 81 -



FRARTORLZELELKSHE M 2 LRE D LK E B
R R A KRR
HE—2E U8, L b AR P e A AL BRI A 20 AT A 40 fi D /R 2 7 R
V(W)=Max, U[C.L]+8[ V..(W,.,)f(R)dR (7)

o V(W) SRAERI AR B8 7™ W, R SEEL R KRR, v ) 20T W ARG BREE 3 M ek 5, V(W) S T ARk Fr fy
TR AW BAE IS f(R) e BB R G LA B R KA a R (2)~ (O RA DR 5, &
ROT e AR SE B A8 f 1] A4 Jue= (L, K D L I, S o B, 3 (7) AT LUE

V,(W,)=Max, UIW,+aL -K,-aL' =S)(N,+L -L L)
+8 [V, [(1+7)S,+Y,+ M, 1f(R)dR (8)

TEB A A PRSI TEDL T, SR AR o B P SR AR H 118 S5 A i 515 BB A Ak AR B8 v e 5T i 49 47 , A SC
15 PR R BLROBR (1997) B3 S, B2 o0 L FRARES T B X ™, 1 el PR A, 4 7 85 300 e e A 3l J Y — i 4%
i 2 0L B L) 0 45 S A7 R B 57 1

M AR B A TR TR ST, A P T AR A K R i 5 M 25 AR AL, FEAROE WA SE He . R, 2B T X
PA_E AR iT (e 0 B i AT 2 A R AL 1 G, R PR T L AR P B B A N

W, +al!=C,+K, +al'+S, +pl, (9)

T, TR AR R 2 S Ry pLe Forr, p 2 RS 54T /K SF 15%F 137 (9 G 2 3 ik BB e

TRE AR E . FIGEIE, & P 1 B e 2R (5) B LU F it
Wo=(1+r)S,+Y +M,, (10)
W, =(1+r)S,+Y +M, +1, (11)

Hor, 2R C10) RN (1) G 7R A PR 1+ 1 30 TP AR ) () "R SRAE Ay (0) " 25 A1F T B0 7= A il . LA B R
B R ARIE IE 7 B A AR K B, 2 R<R BN R T 29, IR Z AN IEH ARGy o 248K, o T fRjfh s
RUBEE , AR SCR T BB RAFE I o AR PR R B AR B 7 2 W s TE A2 RAEA , AR B 7 W AR T IR H 4R
By A BNV B IEAS Lo PR, ARl £ 5 P 6 B A e P it e SRR A f 2 (1) L (2) . (4) . (6) . (9) . (10) . (11)H

PR R BT LA
V,(W,)=Max, Ul(W, +aL; - K, —aL} - S,-pl (N, + L/ - L - L)
8 [V, [(V+0)S,+ ¥+ M, + 1]/ (R)dR
£ [V, [(1+7)S,+V+M,, ] f(R)dR (12)
FRER T TC AR G AT, W S A Ml (I 143 45 g A o v B 25 6 A5 KT () g B A ik, O 12
eV (W
—p% +8F(W(/)f"(R)dR=O (13)
X (13)RRZRAFGOCT , Fe LD 9 S 12 AR T8 2% 108 I 081 55 T DR 9% 3808 & 3k 14 >4 319 9% i1 B
RO o X T P R A W SE AR ORI DR SR N 5, 7E (RS B ) D 24 T A7 R B S 1 SR A 1 1 R DR BS54 A7 2 J e
A, 213 Ze 0 9 3T %) R X DR/ INFE AR 2 AT e

wdV,, (W)

1>0 8f F(R)dR>p2U

aWH—l 601 (14)

W)

AT UL, 32 T RIS AT 0 0 SILMEL LU 20 T Bl 0T 3 Bl 1) 670 TR W 10 B b SR, IR A4 A P R 22 S AR
AR 5 Sz 2 WA TG B SR AR AR B o BRI 2 A, T S AR b R 65 35 45 i 4 v 25 7 8 16y 09 A 2% 7 A R
FYPIL AT R S 2 h kAT TR 4R

()RR T K FI B

A AR 1) S Bt SRR 1 T PR 5 45 8 igp 2 o R M RS M5 A B o R AT 00 (O DL A L 1 R0 ) 1 4
- 82 —



K% 32 4 R

2023 % % 54

TFRRB T 2) o PR h 3 FE e B 5 8 2 ph 2 504 PRI R B 5 B 52 L IR T Rh 2 LA 8 AR R MRk

2014) , L 28 3 VLR BRI 2 p 6 S A OB . 30— A R AL AR 003 5 20000 6 0 3 W 75 R A7 1 A
St

R‘aVH-l(WfH) "
L S
1+r an,H(W,gﬂ)f( \d
————f%(R)dR
JI: 8WL+1 >p (15)
RyaVHl(Wzbﬂ)
") e R)R
Ji aWH] +1 + /\[ 1
mavul(Wﬁ-l) g 6(1 + r) male(Wﬁ_l) .
ﬁTI”f (R)dR J’:T,Hf (R)dR
H N =[F'aVHl(W‘h‘l)f"(R)dR]/[fmaVM(Wil)fg(R)dR] ZRAEG AR 5 IE o - C
R ) 7 e oW 5 G A 5 IE B AR Oy OH B9 i PR AR
"= it R A SR (L A P OIS 2 WA B 15 T80T 94 O3 O 0 A
[
MR AL
1 o,
P (16)

1+r(1+¢[)+¢//[ >
. N7t b, _ . > ¥ AR N S 41 b, A
B S s IR P TSR AR WA o b w o
FRARBS T B AT ORI 9% 2 (p1) o R, A BPR BS 75 SR A AE Y HT 42 A5 102 B FRAORES: T i 8 PR 5 2 3 K T
R (p") Bl

p.>p =Pr(R<R') (17)

3 (16) Hr b AR B 1 A8 %07 =K 32 31 34 J T R S, A48 (1) BRA R A AR 75 (2) P 32 9 AF- 1 550
HIE® SR ERE b (3) LLAF AR R P RH B g, BT S , SH B TR, 45
AR 2R AL 23 AR 3G T 23 BEAIR AR P S 08 0 BN 5 24 T 32 ¢ 5 16 8 AR 0 O I s PR AR o 4 TR, A P
B PR IS 2 A T SR TN, IX A58 5 A PR B FE AR BRI 4510 — B (35 I 45, 1994 B L HLJR %, 1997) 5 K {5 4%
A S U R LA RSTR T N1 S B Vv @A E NP TAN g = v a1 )11 I 1 R Il N S s Al 1] R
Lo, ORI S A KOG . BRI BRI R P IR IR R T LB E  REET S — R
B4t R IR 1R 2 R BUR MR R 7 oK T R

S48 A5 2 AT MR TR AR S 12 .= L B o =me(e ) el i
U5 (1994 ) FIAEHFIHLR 25 (1997) I BEIE — 3. XA 451 3222 HR 5 AF A0 A5 DR 40 i (0 Al AR 16 75 SR 25 A 7
Xd‘tt@

AHIE ST K BAT B R TR AN BOR 98 A 3BT HESE o ELAAOR UL, BT XT 203 2544 (9) , ZEBUN DR B 4 LU A5
BT, A AR 2 S5 4 B2 ER AN 1) p 1 85 48 R AN I 8 (=) pl o RS, SBORF AU B %) A 7 5 b OB A
B KA 0, s o S O SR BN 1 TR T U9 B B . e
B TSR T AR AR B 7 SR AFAE A LB S

(=) BTG TS B 8 Ml 4R B 35 5K 49 A

R i A Ml PR 6 7 5K R A (R I BE A5 A, AR SO T 23R 7R P 6 ) 3K e 3 i e«

- 83 -



ERHRT QRALAREE K 5449 H LA AL & 1 28

Rk B A RR
D(p)=1(p> p’) (18) 1 KR AT 8RR 2 E R 5
BT B R T
K, D(P)EW*FQ&%KJTE@%@T% PR p R P pRSE S
750 A M AR B 1 A5 < 2 p >, A P W SE A AR (D= —
1),7|°H}iD—0Jrl'J%§ﬂ“7fﬂl’b‘<o TEMRORAACT A SOl — 2 AR AL 2K ST
FR ORI TSR 53 ik BT AR B M AR B TSR A S BRI e s T o (e
3 B R, B D7 0 -

T AT RN IR b, BN KU AR o FR (5 B 0t
{P/ - %%I\ﬂlﬁﬁg;&w%[{@%;}{jﬁ (19) AR PR A0 , e 758 UM AU £ 2 L 481
ps—p,  BUNANES BT R
MR A1) T LA L BR 14 P b ol R BS 9 8 F75 5K A1, BOR AN TE 7 3 ARl O B 75 oK ol ] L &
FEEEER ., XWEWRERER PG RA L, 8 BUF T-B5E 4 m] LU B TR AR R 75 R 1Y H

9\ SEIERR B 5 8RR

(—)SEiEER

G T A P AR M ORI A R 2R AR SCOR AR AT TE A% BT O A 7 rR A T A% 0 S8 b Al g, A0 Al 1
FEARL Ry
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Horb Y s A 5 AR A BT 7 L KA 5 AR AR AR A 7 B AR CRLAR TR AR 24 M
AT RS WK B ) L L A P 56 AR AR 2B 7= i 55 Bl 4% (CBL4E BB 55 3 I RUR I 25 3l 0 ), D R AR A
A= 7= Z AR SR b, AT R AR AT B, T8 5 ¥R 2 WA R IR ER 43 (A 28 5 R BN AR T TE v B4 ¢ 4F
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H=- (PLnP) SRS, A2 PO i 4 (0 56 T B EL 91, 2 P (SR — R P, 7 A 4 04 o i
/MEH 0.

P22 2 JER R ASHE IR PR GE T, DA (A RIAE 2 R R B LA 0, R A P mT REAE R 254 AR — 2 1Y
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k5 BHXAFTFAKRFTHMEHME

205 0 W AR I RO 78 ) A7 A A B ARG PA ~50% —45% —40% —-30% ~15%
S L % (1 4 b b [ -122.115 -64.906 | -36971 | —13.839 | -4.016
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(FORA AR TSk b+ 5340

1. FLAR B4

SRy YV AT ] 3R 1 BR 2 TN TR B 7 R A s e, AR
WF AR 2 7 2253 Hh PR B 75 SR (CAn 1 2 iR ) o AR A 38
RS 2 (17) , F A 7 X O B A7 76 A 807 SR 1 2612 A
FRARES T B4 PR R TR KR AR R

5, B2 BRI F AR AT, ARMAR T
B 3R (p) I RF TR R AR (p") , BIAR P A FEX K
HIA TR . BRIL =2 A, 1] 2 30 T b s e B B IR R T
FFRORES (0 15 2% K (p,) 5 AR R AR [ FRARRS 35 15 2%
e (pa) Z R] 0 W 0 D) - — 7 T 2 A B8 24 o3 B0 Al 2 o
TN, 53— 7 A B R R AR S AR 2R
2R B, B R (5 YA AU 55 T A4 X ORI 1A
BT SR I B 3T RS B B, A0l ORI 7 SR A B
A 2 (a)~(h) B /R Tk B4 mi . Dh(a) B8
T A PR TS , A IR T B4 5% (p) 7 5
52 B FUE (PA K25 -30% ) K Ef H B T 58 85, 31X 2k
RS LM AT A5 BRI A B TR ES B 9% (p, ) i 4%
T R R AR (p7) IR, B P AP AR TR 75
B E T SO R REAR, A FRORES T 1 24485 2 2 (p,) 1l 4 1%
BERRMER(p )L T Oy, B P AR TR 7o /) 3
U, R PR T BRI AT B AR BS Sde B4 5 bty

k6 ZWEXARFTFAKFTHYHHE
PA -50% —45% -40% | -30% | -15%
i | -2018.696 [-1065.165| —599.554 [~213.999(-50.269
LA | REEL | -1734.009 | -820.019 | -419.144 |-122.889(-14.701
JE [G B [-63092.998|~7169.703|-2413.447|-478.556|-62.472
JiUPH B | —2339.730 |~1224.150| -681.596 |-235.729|-49.111
F Be| —2033.720 |~1105.185| -631.585 |-226.742|-48.469
FEHEEL| -3792.069 [-1916.347|-1040.086|-348.287|-72.169
FEEFEL| —879.575 | —546.545 | —347.940 |-146.105|-35.321
TS| -1573.373 | 930.196 | -567.629 |-222.737|-49.040
B2 8| -610.422 | -397.164 | -261.873 |-114.461|-25.397

AT BT R[] SRR AR AR (9 BE S 4y e A
o Horp, REBE S FE VT3 45 L (PA) 4 X8 FE A , o 5 T il 1 T 5
BESE () B4 I ™ d A2 B8 AR . HLARSR L, PAe(-50% , -45%]
T PAe(-45% , —40%] 4 5 5 s PAe(-40% , -30%] 1 T 54 5 PAe
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{UNEEe)

(7 RRAFEKFTERYHORTRLER TR H R
PA -50% | -45% | -40% | -30% | -15%
pi | 0.055 | 0.056 | 0.056 | 0.059 | 0.073
gip |2 | 0079 | 0086 | 0998 | 1.046 | 1.293
' ps | 0139 | 0.140 | 0.141 | 0.148 | 0.183
p | 0.009 | 0.016 | 0.028 | 0.069 | 0.200
pi | 0.046 | 0.047 | 0.048 | 0.053 | 0.109
TN > [ 0.982 | 0.995 | 1.018 | 1.130 | 2.302
RE G Zl 0.116 | 0.118 [ 0.120 | 0.134 | 0272
p | 0013 | 0.025 | 0.045 | 0.125 | 0.367
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— p> | 0971 | 0974 | 0.979 | 1.013 | 1.296
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pi | 0.026 | 0.027 | 0.027 | 0.030 | 0.045
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The Overestimated Demand for Agricultural Insurance under Credit Constraints:
Theoretical Analysis and Empirical Evidence
Yi Fujin"b, Yan Feier* and Wang Jinxia®
(a. China Academy for Rural Development, Zhejiang University; b. School of Public Affairs, Zhejiang University; c. College of Economics
and Management, Nanjing Agricultural University; d. School of Advanced Agricultural Sciences, Peking University;
e. China Center for Agricultural Policy, Peking University)

Abstract: The effective demand of agricultural insurance is the basis for sustainable development of China's agricultural insurance. Under
the background of the lagging development of rural financial market, credit constraints weaken the real demand for agricultural insurance by
limiting farmers’ ability to pay for agricultural insurance, which will reduce the efficiency of tremendous financial funds to subsidize insurance
premiums. Taking drought as an example, this study first constructs a farmers’ intertemporal decision—making model to confirm the above
hypothesis. Using a 15-year follow—up survey conducted by Peking University in 9 counties in Henan and Hebei, we revealed the true demand
of agricultural insurance with credit constraints. Specifically, the results show that ignoring the credit constraints makes the real demand for
agricultural insurance overestimated. Second, in an imperfect rural credit market, the premium subsidy policy has limited effects on agricultural
insurance demand. Especially, it is difficult to reach the demand level without credit constraints, resulting in the reduction of the efficiency of
financial subsidy to agriculture. In other words, developing the rural credit market and social security could stimulate the demand of agricultural
insurance, and further improve the efficiency of financial support for agricultural insurance program.

Keywords: agricultural insurance; demand; premium subsidies; credit constraints
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The Overestimated Demand for Agricultural Insurance under Credit
Constraints: Theoretical Analysis and Empirical Evidence

Yi Fujin*’, Yan Feier* and Wang Jinxia"™
(a. China Academy for Rural Development, Zhejiang University; b. School of Public Affairs, Zhejiang University;
c. College of Economics and Management, Nanjing Agricultural University; d. School of Advanced Agricultural
Sciences, Peking University; e. China Center for Agricultural Policy, Peking University)

Summary: In the last two decades, with substantial financial subsidies, total premium income and coverage rate
of agricultural insurance in China have grown rapidly. On the other hand, those incentive policies of agricultural in-
surance such as high subsidies and mandatory practice inevitably mask the real insurance demand of farmers to a certain
extent, leading to an overestimation of agricultural insurance demand. Therefore, from the perspective of improving the
quality of agricultural insurance development, identifying the realistic agricultural insurance demand is a prerequisite
to stimulate the effective demand for agricultural insurance and further optimize the design of agricultural insurance
products.

Farmers’ insurance purchase decisions are rational choices made by households seeking to maximize welfare.
Classic agricultural insurance theory is based on the background of developed countries, but many developing countries
are not able to provide well-developed market and social welfare systems as the same as developed countries. For
example, in rural China, agricultural insurance purchase behavior is an inter—period decision by farmers to maximize
welfare with a number of concerns including agricultural production, off-farm work, household consumption and saving.
However, due to the lack of perfect financial markets, the widespread problem of credit constraints in rural China makes
it difficult for farmers to access the amount of finance needed to meet their critical demand, meaning that their demand
for agricultural insurance may be further weakened. To address this concern, this study constructs a credit—constrained
intertemporal model for farmers to empirically measure the level of agricultural insurance demand, and further to
evaluate the potential of improving the efficiency of the insurance premium subsidy policy.

This paper aims to explore the impact of credit constraints on agricultural insurance demand by a revealed
preference approach using the data from the China Water Institutions and Management survey (CWIM) conducted
in Henan and Hebei by Peking University. The empirical strategy is as follows: First, we first estimate the two key
variables including the substitution rate of marginal utility between disaster year and normal year, and the substitu-
tion rate of marginal utility between discounted value of changing credit constraints and the utility in normal year.
Second, we measure the potential demand for drought insurance in the self-insurance equilibrium when the willing-
ness to pay for drought insurance in the self—insurance equilibrium is higher than the probability in a drought
year. Third, we analyze farmers’ insurance demand with various premium subsidy policies. The results show that:
first, ignoring the credit constraints makes the real demand of agricultural insurance seriously overestimated. Sec-
ond, in the imperfect rural credit market, the premium subsidy policy has limited effects on the purchase intention
of agricultural insurance, especially it is difficult to reach the demand level without credit constraints, resulting in
the reduction of the efficiency of financial subsidy.

From the perspective of the high—quality development of agricultural insurance, it is necessary to pay more at-
tention to agricultural insurance demand at micro levels. Some measures for stimulating effective agricultural insur-
ance demand could be adopted. For example, developing inclusive finance can release rural credit constraints and
provide more options for farmers to deal with risks. Meanwhile, in order to reduce farmers’ concerns about being fi-
nancially constrained in the future, it is necessary to improve social security system in rural areas, including medi-
cal care, pensions and children’s education.

Keywords: agricultural insurance; demand; premium subsidies; credit constraints

JEL Classification: C14, Q19
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