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Abstract

The order agriculture supply chain refers to a modern agricultural production and sales model that
connects farmers and agricultural product processing enterprises in the form of agricultural prod-
uct ordering contracts, playing an important role in promoting agricultural income growth. The col-
laborative mechanism between agricultural insurance and contract agriculture supply chain is the
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key path to optimizing agricultural risk management. This article proposes the optimal strategy for
farmers to purchase insurance independently based on the limitations of agricultural insurance prod-
ucts. By constructing a Stackelberg game model, the optimal strategy for farmers to purchase insur-
ance in the order agriculture supply chain under agricultural risks and the value-added effect of the
supply chain are studied. The research results indicate that: firstly, farmers can achieve the value-
added effect of agricultural insurance through the supply chain after purchasing insurance, and the
value-added effect of full insurance and autonomous decision-making insurance ratio is different;
Secondly, compared to the uninsured strategy, the optimal insurance coverage ratio strategy will
increase farmers’ income, while a single full insurance coverage may actually harm farmers’ inter-
ests in special circumstances.
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Figure 1. Order agriculture supply chain structure model
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1 RASHREMERILER

ZH AR Ui B 28 fERE i B
g B AP RN E a [z
X 77t E A b It s R 3
c 7SS T A R K r (3§ &S
w FRALAR T S AN 4 A IR
AL S AN IS 7, o F A

FERR A 2 il S A R AR L

1) 2R EFRANERNG, QRS SE, H2H T A4 W T B R FRE, &
RSN 5 52 BOR R F . RAGERIRIFEN, A i ()7 B BA A ETE, SEURSE = G x, B
PAMIACA 7= i SE BRIk Tl ax o IR x B s FTE N o2, HMERFE N (X)), BIHERS AR
HONF(X).

2) A FEASTPAE A B G AR 7 S BN AR P (R A P2 55 T A, R e i RN A 32 B
BFEFEN P BRI . T AR A PR AR AR B AN 5F [26], BT AR S IR RE AR MR B AR
cq+cq’, Hre KRB NBRAREL AR ARSI BB N T AT H ARSI —
P, XS A NRGR[22] B, Rikc, =0.

3) R W G, AT N AN DA A% w AT I SE, 0 A= S AT TN LS, DM
p HELTH T E . FEME T IR N TR R E 27100 p=a-bQ, Q=qgx K aFRiimiie, bk
IRAGTE AN A SR R

4) B A A= S AL ES R FRVER, LB SRREE SN B bR .

4. RiE@PEHAHE T LRI
AR PN S BRI R, A PR 2 N T il RS B A

DOI: 10.12677/5a.2026.151013 129 gt 5N A


https://doi.org/10.12677/sa.2026.151013

RRHE

k2

7 (0)=wox—cqg’

7, (W)= pgx —wax
SR SRR LA 2], AR (0 30 B2 R R O -

E[ 7 (q)]=wqu-cq’
AR it N L AR 0 M B R e A -
E[ 7, (W)]=aqu-wqu-bg’ (4 +0°)

SER 1
TEERRSE A (R AL RN B A

L S N
' 4c+2b(u’ +0°)

TR T A 77 o T A B e AU AN s g -
W = L
' 2c+b(u* +0°)

ToARRE T A% P I BAEE T A -
e (a)]=c(q)
TEARES: AT o LAY A EE RV N .

E|:7re (WI)] :[20+b(,u2 +O'2):|(qf)2

UL SR RAGNE, 558 (3)A o RIS T g YK 5 A1 B fi 5 7] 15

E[ 7 (q)]

aq
O°E[ 7 ()]
aq?
FH UG TT 0 E[rzf (q)] o A T eR B, BT DLAFAEME— SR R A5 i 2
E[ 7 (q)]

aq

=Wwu—2cq

=-2c<0

q*—Wl*
T 2c

¥ o W) HR KT w B — B 3B B 5 T A5

M
@

@)

(4)

) 2
M:a_ﬂz_ﬂq_w_/lz_zt)(#z+o_2)ﬂq 0 E[ﬂe(w)] 2#%—2b(ﬂ2+02)(%j <0

ow 2c 2c 2c ow? 2

oE
e B T 6 E [, (w) ] w07 16 ﬁﬁ%ﬁu&%ﬁt&ﬁ%imw:o , B LU A

DOI: 10.12677/sa.2026.151013 130

giit 5N


https://doi.org/10.12677/sa.2026.151013

Wy
=
2c

5w RN g !

EEE.
i1
1) A PR TR of LA = S SO A% wy EBE S H BEALYE o R3S KT g/
2) A A= o AV R R E B H BEALE o RS T b o
WEH: X (5) AN (6) A AR KT o (1 T
oq, _ —2bau <0
oo’ [40 + 2b(,u2 +0° )]2

ow —bac <0

oc” [40 + Zb(,u2 +o° )]2

X (7)2FN(8) 24 BRI T o Kl F

OE [;zf (o )}

= 2cq; aqlz <0

les o0°
OE| 7, (W, .
[aoi . b(g) <0

e 1 RE, P HEEHUPEAN T LT, A IR & AN b, A i e g b 2B P BN RN
WERSE s XA SN LAk S, A HBEILE AW BT, 2 =] BRIE 2 AW, ARG N A
b2 v T ARSI A% R DR B B RO

B, XTTERE RN N DR BT A, NS SIS R IR IR AL, WAk i
IEAOY RIS 55T BOWLE US4 KA N B, TR RE AR i A SO A 4%

5. K@= LATHE TRAMEE~ERIEARE

FEN R FEA AL AN R RS T I S R A DL, 73 AR T I S i R B A A . AR E
RSB OR EL R R ANEORT AT OR AU T AR DR SR ORASE Y

51 RPMIEHREHER

AW ST AR R AR, BARBU wa , RIEFy r o ASTHFELEAML RIS AL T, A7 i i PR B
KPR L T BRKE . RAFR R SN W RACTREEACE, BIx <1, fREHLI

DOI: 10.12677/5a.2026.151013 131 gt 5N A


https://doi.org/10.12677/sa.2026.151013

RRHE

[ A AT wa (1 %)
AR PRI it 0 T R B 5

7, (a)=wax—cqg’ —war +wq(1-x) (5)
7, (W)= pgx —wax (6)
SRR T LIS 2, AR 0 0 SR R A -
E[ 7 (q)]=wq—cq® —waqr @)
AR it N L AR 0 M B R e A -
E[ 7, (w)]=agqu-wqu-bq’ (4’ +0°) )
SEH 2
B N B A BN
0 W (1-r) au(l-r)

2c _4yc+2b(,u2+0'2)(1—l’)

AP AR AR it I A 0y e S A 9 -

. auc
W2—2 2 2\(1_
,uC+b(,u +o )(1 r)

A SR T AT R A

E[ 7 (a)]=c(a)
A B ARR A i AR AR R
E|:7Ze (WZ)J = [f_i(r:+b(‘u2 +O'2):|(q;)2

ik 2

TEr <1—p BIREOUT , AHEET AN LRI TR, AR P B AR TR N A% 7 8= E AR S b =,
o >, E[z(a)]>E[7 (a)]

16 T <1 4 BOFOL T AT R SR e, 7 AR RN TR R Tl R 8 T,
Rp E|:7Ze (W; )} > E|:7[e (Wl* )} o

WERH: HER 1 FEH 2 he TR P BT ERRESE

au(l-r) ~ au
4,uc+2b(,u2 +o-2)(1—r) 4C+2b(,u2 +o-2)

9 -0 =
18 <1 p R F TR E] 0 > o
BT 1 A 2 PR R R 5
e[ 7. (w;)] - [ 7. ()] =c(a:) ~e(s)
T2 r <1 u B F 0; > o TRIE[ 7, ()] > E[ 7, (a)] -
A E| 7, (W) | > E[ 7, (w])] -

DOI: 10.12677/sa.2026.151013 132 gt 5N A


https://doi.org/10.12677/sa.2026.151013

5.2. RPBIERFHRELHIRE

B TR B A P AR R BRI B, 42 P R AR A P2 B T th OO B w57 A
PR QR e PSRRI T, RN | R e, TR PSR I, Al
(RIS TTIE A 452 @ = min (K, 1}, 36 K =wa(1-x) «

A P S5 H R 6 e F

me (0. 1) =wax—cq” +min{K, 1} -Ir 9)
AL, R 77 b i Al () B O -
7, (W) = pgx —wax (10)
I3 SRIVE T LIAG 2, A 1 TR A pR B0 »
[ (a1)]=wg mf_.<1—x>dF(x)}cq2—Ir+nF[1—Wqu )
wq
AR I A ) 3 R R RO
E[ 7, (w)]=agu-wqu-bq’ (4’ +0°) (12)
SEFE 3
R H FPRSFEFAR L] A S A = e N S A B R AR AT 53 )
. Wty aut,
0; = =

2c 4 puc + 2bt, (u2 + 0'2)
1; =wg; [1-F(r)]
AR E E R IRAAR EL T AR R o A R B AR MO A% -

_ auc
: 2uC+Dt, (u2 +0'2)

AP H FE PSRRI T AR B E R
lm (6.1) ] =o(0s)

AT SRS A7 i i LAl i ST R A Dy«

e[ )] - 2 b )

3

Hept, = y+J';,1(r)(l—x)dF(x) .

EM: (D) BRI T g A1 4 T 15

%wzwﬂwﬂ_w,q(l—x)% (x)—2cq

E[7(q.1)] :F(l—LJ—r

ol wq

DOI: 10.12677/sa.2026.151013 133 gt 5N A


https://doi.org/10.12677/sa.2026.151013

RRHE

N T IE A A:l_WLq Gigt!

aqz :—ZI—W—qu(A)<O
o [ﬁf (.1 )] 1
FE ——W—qf(A)<O
82[7rf(q,l)}=82[ﬂ'f (q I)]_ |2 (A)
alog aqol wq
o[z (a.1)] @[ (a1)]
oq 00|21 oa)
o[z (a.1)] [ (a1)] Wwa
alag a12
Hessian FEFE N 1705E , Bt A AE S U0 Ad A2 BT 5 R4
8E[7zf q I)J .
p” W,u+WI . (1-x)dF (x)-2cq=0
Mz F(l_Lj_rZO
al wq
ZE ;tB * * K —
ﬂ{%%_V\;C 5 =W [1-F ()]s S = e [, (LX) dF (x) -
ARSI AT A oI AR RSN M R 3, g A1 15 AN (12)3K, 70 AR T w i — i fi 3 A
1y (RS RIS
aE':”e (W)] _ t; ty 2 2\ b
T—aﬂz—#q—ﬂWE—ZbQ(ﬂ +o )Z
O°E[ 7, (w)] t, NG
—8\N2 =—2,u2—C—2b(,u +0 )(Z—Cj <0
AT E[;re (W)] N w IR A BRI, P DAAEAE e — S RS AN A%t 2
OB [z, (w)] _
aw
It AR LAAS 2
* auc
2,uC+bt3(u2+0'2)
Hw; o\ g = Wie , W
Wity aut,

% = 2c _4yc+2bt3(u2+o-2)

DOI: 10.12677/sa.2026.151013 134 gt 5N A


https://doi.org/10.12677/sa.2026.151013

BEKE i A g; AR (L) R (12) R T 14

e (a5,15)] = c(05)
e[ ()] | 22 ) [

6. EBISH

ARSCERT AN S FE T 25 AT T VRARRIE T, IR T BURT IR DR R U o 1T B R L A 8 B XX
JiANE R . BT DL B ECEA A, R AL e (1) SRR AR R % T RN (2)
7 B LR AN (7] I K SR R 0] B 23T

TEBEAE P2 AN 2 P S B2 3 x RN I [ e — h, e+ ] ER3S51 9046, W05 250 o® =h? /3, 3&F
2020 4= FAO (tH FpR & S folk) e it AR S8 i a2, Wepapl™ HZMIE N 1 =05, h=05, K= MTig
Fikia=3500, MA&#HMEREb=01, RPBIERARS c=5, RA%H%Er=01.

6.1. FrRREA~HTTHEMEREEBIR

ToORBG MG A PRI R SRS A B DR SR AR, = R A RIS A4 M AU 2 =] )
S5 RBRE TR 2.

4 x10*
16 (10 ; ; . ; 16 .
\S TCPRIKE HEng \.\ — R
140N, — = | | 14l e - — o | |
N wrnnnnnn ARSI R EXUB
, N
% N
12 Ky 12 \. o
2N N
10 RN o T, S~ o
.“‘ ~ "~,. ~
.”. S ) K =~ =~ -
£ 8 Y N & 8 ~
N -
N .
6 ‘~.‘. S o 6
-~ ’0.
~ o .
~— e,
4 il 4 e
2 L T 2 F
b T, 0
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
r r
@ (b)

Figure 2. Relationship between farmers’, agricultural product processing enterprises’ profits and premium rates; (a) Farmer’s
profit; (b) Agricultural product processing enterprises’ profits
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Figure 3. Relationship between farmer profits and average random output rate
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