Appendix A Solve the utility function
The expected utility function can be written as
U =w(p)-v(x)+w(a)-v(y) =w(p)- F(Q)* —w(a) - A-CQ)" (I-1)
Sincew(q) =w(l) =1, we haveU =w(p)- f (Q)° — A[-C(Q)]°, where

w(p) =exp[—(=In p)*]. To solve equation (I-1), or to get farmer’s optimal fertilizer
du :
use level, we should haveﬁ =0. From equation (I-1), we have

j—g =w(p)-o f(Q)"" (Q)-o[-C(QI"-C'(Q)

Plug x=f(Q)=A*Q%and y=C(Q)=-c*Q into the above equation to get

Z_Lc; =w(p)-o[AQ®]"*- ABQ®* + Ao (cQ)"* - (~¢) (-2)

If we set g—gzo, we get w(p)-o[AQ®]°"- ABQ®* ' =cAc(cQ)° ™. Solving this

equation, we get
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Since w(p) =exp[—(—In p)“], the equation (I-3) can be re-written as
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Appendix B The impact of risk preference on fertilizer use

As shown in equation (I-3), the farmer’s optimal level of fertilizer use is
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In order to have a good understanding of this equation, we define H(p) = ﬁ .

Since 4>0, B>0,and w(p)=exp[-(~Inp)“]>0, we have H(p)>0.
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We then define (K) ®1 =K . Since ¢c>0, B>0, and A>0, we have k>0. Then optimal

fertilizer use level equation can be re-written as

1

Q =k-H(p)®™? (I1-1)

In order to show the impact of farmer’s risk preference on the optimal level of

fertilizer use, we get
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Since%>0, H(p)®™° >0, the sign of aQ is the same as the sign of
(1-B)o do

InH(p) (Where H(p) = AL ey ). If InH(p)>0, then aQ >0, and vice versa.
w(p)B B do

In the following, we are going to discuss the sign of InH(p) for two cases.

Case I.B<A

A «
IfB<A, we havegzl. And becausee™"?" >1, we have H(p)>1. So we have

*

In H(p) >0. And we have €Q >0.

do
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Before discussing the sign ofInH(p), we need to discuss the magnitude of p. If

nBye B ! B.1
p<e " , we haveln p<—(|nz)“ . Then we have—In p>(|nz)a. Then we have

B
(=In p)">|n%. Finally, we have exp[(—In p)“]>z. As a result, we have

H(p) = A =i~exp[(—ln p)“]1>1. Since InH(p) >0, according to equation
w(p)B B
(11-2), we have d£>0.
do
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If pZe_(lnz) , we have In pz—(ln%)“, and —1In ps(ln%)“. So we have
« 1o B «1. B
(=Inp) slnz , and exp[(-Inp) ]SE . As a result, we have

H(p)=L=£exp[(—ln p)“1<1, and so InH(p)<0. According to equation
w(p)B B
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(11-2), we have —— < 0.
do

To summarize, we have
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do






