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Weather put option contract for “company & farmer ” pattern under

CVaR criterion

FU Hong—yong' DAN Bin> WANG Lei' XU Peng'

1. Business School Southwest University of Political Science and Law Chongqing 401120 China;
2. School of Economics and Business Administration Chongqing University Chongqing 400030 China

Abstract: Agriculture is one of the most weather-sensitive industries. Adverse weather affects agricultural pro—
ductions and compels the “company & farmer” pattern to face high default rates. To solve this issue this pa—
per considers an example of late spring coldness and builds a decision model for a two-stage agricultural sup—
ply chain consisting of a risk-averse farmer and a risk-neutral company. By employing the CVaR criterion a
decision function is constructed for the risk-averse farmer. Further an improved price protection contract is
put forward based on adverse weather index. The results show that the improved price protection contract can
solve the distortion in agricultural material input levels. However it cannot eliminate the negative impacts of
adverse weathers. Hence a weather put option contract is developed based on the improved price protection
contract. It is found that the weather put option contract can fully coordinate the supply chain and the coordi-
nation will not be affected by the change of adverse weathers. In addition the weather put option can help the
company transfer the adverse weather risks so that the relative stable revenues of both the company and the
farmer are guaranteed.

Key words: agricultural supply chaii  “company & farmer” mode; coordination contract; weather option;

put option; risk aversion

CvaR (6)

CVaRnF( m) = max{v + LEm min( 7y — v 0) } (Al)

veR* N

”z(lnF(ﬂ';) =inf{z|Pr(7r§$z) = e} Nr nr e (01 Ui np =1



11 © CVaR O — 71 —
n CVaR (A1)
g(lv) = v+#Ew min( 7y (1) - v 0) (A2)
CVaR g(lv) (Iv) N = arg max r{laﬂxg([ v) . LU
h(+) H(") (5) (A2)
(1 1) :U_i :jv—wQ(Iw)+C(1) " dH( w) (A3)
m " = max{m 0} I Nr v
1) v<LO(Tw) -C()) glxv) =v
65(;”1)) - 150 ( A4)
2)  LQ(UIw) —C(D) <v<UQ(Iw) -C(I) (A3)
1o
g(1 v) =v-—f v—wQ(Iw) +C() dH( o) ( AS)
Nr 7L
(A5) Ny v
g1 v) 1 -lay =150 (A6)
v v=L0(1 w) ~C( 1) Nr
ag( 1 v) =1-Ymu <o (A7)
v v=UQ(T w) ~C(1) Ny
3)  w> UQ(Iw) -C(]) (A3)
(1 v) =v—ifv—w0([w)+€(b dH( ) ( A8)
( A8) v
ag(lv) _ o _ 1 (" oL
i Lh( @ do =1---<0 ( A9)
gllv) v v (LQ(1 w) - C(N) UQ(I w) - C()
dg(lv) _ o 1 fv+CD))_ . - o) - o
L = mH( Q(Iw))-o V(D) = H () QUL w) —C(D) . 0 () (A5)
N | nfl(y,F)
g1 (D) = H'(n,) Q1 w) —#ouw) [ H(w) do - () (A10)
f10 (D) 1 Iy elle ) o oy
dC(l) _ oy A dQ(1 w)
= (H () “on ) H(w) do) == (Al1)
I 1
dc (1
. i
i Y1 = 30(1 w) Y(1) I
di
dQ(I w) &°C (1) _d2()([ w) dC (1)
vy . dI dP dr dI AL
dl (d()([ w) )2 (A12)
dl
D oo oy g : (4 (7 Le Iy

df



4 1 i) O 1
p(L=FQUTw))  H'(n) - ©) do M(x) = H' (D) - H(w) do
Ne 1 X
xe(01 M( x) x
H=1(x)
(s _ 1 [ Hw) do >0 (A13)
dx x” )L
H-1(n) H-1(1)
M(z) x (01 H' (n,) -Lj "H(w) do < H'(1) -Lf Hw) do = U -
77}‘ L 1 L
U U
| H(w) do (9) P =FQ(T ) > (U~ [ Hw) do) (A12) Y1) 1
"’F 2}
I\I\ll* (0 <y <1) < I:c
P (I . .
i (3) 7:;;2( ) <o I N(0<g<1) <I
w oy () +ad (1) =7 (1) < melfs)
I 2
i 1) (0 <y <1) <I. w IV wSw<sw Yon o1
H=1(7 ) ‘
G I (SO T (A1) B :
Nr 7 oc
];(I
i " N ( A10) (1 5y
Pg(Iv") _ 1.do(1 w) "'
- = H(w) d Al4
alon, e dl f v (@) do (Al4)
M >0 g( I ) ([ ) i
alan, Ny . d Ny
ne =1
iii Lii " () + a7l (I o) = m (1) < mee(Is) -
v 3
wgm = wp w[CPP* — wgrv* = wy
(& A) (Al)  (A2)
@ (
max g( v 1) = mix{v S wl0(T W) - AQ(T w) +C() T dH( ) -
veR+ veR+ Ny ’L
U +
ni v = wQ(I w) - AQ(I w) +C() dH(w)} ( A15)
F «C
m (&) m
dC(D) _ ( ya 1w dQ(1 w)
= () ] do) 2 ( Al6)
(19) (Ale) (4) Y (2) . (11). (13) I =1
m () ad (Y ol = (1)
% 4
i (wpo A @) w=w,
A
w > w - ——



11 . CVaR “ +
min( @ (w-w) " 6) -A <0, (wpo A @) o = ot =, I = I =1,
) e min(0(w - w) T B) -8 +m (o) <Al () +al (o) (A17)
(wpo A o) nA < g [;c oc) — g Iflﬂ* wc)
~ ppi ppi ppi o x X A
(A o) 7T[F” (1([1” ) +7T[c” (w]c})P ) = s fse) w>’ﬁ_?
7l (o) + 7 (17) <™ (L") + 7 (o) <m" () + 7 (0f ) = me( 1)
il wEw < w— A
= - 60
min(@(ui—w)+é) -A=0. w>ui—%
7ol ) + 7 (17) <a" (L) + 7l (of") = me(le) < m™ (L") + 7™ (0™) (A18)
VI 5
Ry e (2) .
(14) (21) ( ) Juin = Mme w) QUL w) = A —nA
A= min(6(w-w)"0) -A Amc = w(l) -a (1) —m () . R
(2). (6) (22)
( ) Sow = Ami” + A Ny w) Q(1 w) Amp = a( ]:(:) = i ISP* ) - nA < 77'5(:(],:(:

ol ) -m(l o) Joae = Soin >0



