Online Appendix
“The Impact of Input and Output Farm Subsidies on Farmer Welfare, Income Disparity, and

Consumer Surplus”

Appendix A: Proofs of Lemmas and Propositions

Recall from (1) that H = fol w(r)g-dr. Since Q@ = H - ¢ and Ele] = 1, E[Q] = H. In this proof, for ease of
exposition, we use E[Q(-)] and H(-) interchangably and replace H(-) with E[Q(-)] whenever necessary.

Proof of Proposition 1: Since §,(0), p(r)g-(6) and m,(6) = w share the same monotonicity with
respect to ¢, it is enough to examine the monotonicity of ¢.(d). According to Table 2, differentiating G, (0)

with respect to 0 yields

@ B

dg, () 1 ( bMi(1+0)u(r) 1) _ L + o) (Myp(r) — M) — B

- B+ M, -b(1+ 0?) B B+ Ms-b(1+0?) 22

Recall that M; = fol p(r)dr and My = fol(,u(r))zdr. Define
7= 0(1 + %) (Mypy, — My).

Since u(r) increases in r, My, — My < 0 and Mypup — M > 0, where 14(0) = p; and pu(1) = pp. Therefore,
when 8 > 7 = b(1+ 02) (M, — M2), ,(8) increases in § for all r € [0,1]. When 8 < 7 = b(1+ 02)(Mypp, —
M), there exists a 7 € (0,1) such that 8 = b(1 + 02)(Myu(7) — My). Hence, when 3 < 7, () increases in
¢ if and only if r < 7.

Suppose 71 > 19. Since p(r) increases in 7,

_ oo (aB A (a = 0)bMi(1+0%))(u(r1) — p(r2))
dry (5) - %"2(5) - 5(ﬂ T M, - b(l i 0_2)) > 0.

In consequence, (17'1 (5) > (jrz (5)7 .u’(rl)qﬂ (6) > /UJ(TQ)QT'z (6) and 7?7'1 (6) > 7?7'2 (5)
Next, by noting that m,.(§) = B(%W, differentiating 7,-(6) with respect to ¢ and r yields
P7(0) . 05(6) 03.(0)

aoor ~ P o g5 T P0)

24, (5)
o60r

According to Table 2, it can be easily verified that ¢.(d) increases in r. Recall that we have shown that when

.
8 <7 and r; > 7, ¢-(§) decreases in ¢. Furthermore, since p(r) increases in r, by (22), we have aa?ég) < 0.

2~
Therefore, we can conclude that when 5 < 7 and ry > 7, 837;3(:) < 0. Thus, when 8 < 7, this together with

that ¢,(0) increases in § only if r < 7 imply that if 7 > 7o, 7, (0) — 7, () decreases in 4.
According to (5),

Iy S 70(6)drda

G =1-2 10

: (23)
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where T1(6) = Jo 7r(6)dr. Differentiating G(6) with respect to  yields
~ i 1 e fo dé( )d _ %
dG((g) - H((S fO foz drrr(zs)d dr fol fo frr(d)drdx%gg) __2.[0 fO WT(é)dr(ﬂfﬁ'r(é)dr 1:1(6) dx
ds 112(5) 11(5)
dl‘I(é
Let f(z) = Iy T It is easy to see that f(1) = By noting that 7,.(d) = 8- 9)" (5)) , differenti-

Jo e (8)dr -
ating f(x) with respect to x yields

H(é)

ddz (8) dir(8)
~2 ds 45
dﬂ'r 3 ~ z d, (6 qx ’l“ = — — dr
M — ( : fo r(8)dr — 72 (9) fo %Ch‘ (fo ( 4= (%) Gr(8) > )

dx (fox 7 (8)dr)? 2(f, 7 (0)dr)?

From (22), by noting that u(r) increases in r, we can show that

dgr (5 ~ 924, (8 dgr(6) dgr (5
4 (I _0) e — a du(r) _ o
qr(9) q;(0) BB+ Mob(1+02))@(0) dr
dqz(é) qu(d) ( fz dwdr(s)dr dri(s)
This implies that =5 — =% <0 for r € (0, ). Hence, <0and f(z) = Terear > f() = ﬁd&)
dG(s
for x € (0,1). Therefore, # < 0.
Finally, differentiating ¢, (d) with respect to o yields
40, (5) __ 20bp(r)(aMy — My~ ) _ 20bu(r)EQG)] _ o
do (B+ My -b(1+02))2 B+ M- b(1+ 02) '

This also implies that p(r)g.(0) and 7,.(0) = ﬁ(%ﬂ are decreasing in o.
Suppose 71 > r9. Recall from the above that u(r1)g,, (8) — p(r2)gr, () > 0. Since 7,.(d) = w, we

can show that

4, () 2B0bE[Q(9)](1(r1)dr, (6) — u(r2)dr, (6))
- /BQTz((S) do - ﬁ T M2 ; b(]. +0_2) < 0.

d(7y, (8) — 7ry(6))
do

dgr, (%)

= ﬂq~r1 (6) do

From (23), differentiating G(6) with respect to o yields

: Loy, e
ORI CY N e e IR o (4 5 (e ~ TG ) "
do I12(6) 11(4)
o ditr(8) g dﬁ(a
Let g(z) = W Obviously, ¢g(1) = H(é) Differentiating g(x) with respect to x yields
2(0)2(8 dap(®)  dan(5) J
dol) _ O 7w ) — 7o) f7 T @ar P o OO (Gl 5y ) )
dx (Jo Tr(8)dr)? 2(Jy Wr(
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From (24), since u(r) increases in r, we can show that

4 (BN @) 5 — P 200B[QO)(a =) du(r)
Q. (9) 2 () BB+ Meb(1+ o)) dr ~

dag(®)  dar(3) 4 (8) g

Hence, =4g5 — =%y > 0 for r € (0, ). This further implies that dg(w) > 0 and g(x) = W < f(1) =
dl‘I(é)

H(5)

for z € (0,1). Therefore, % > 0.

Proof of Proposition 2: To facilitate our analysis, we denote A = 3 + b(1 + 02)(My — M%). According
to Table 2, the total planting quantity is as follows:

(aB + (o = 0)bMy (1 4+ 0%))M; 04—5. (25)

1(6) = /O‘fr(‘”d’": BB+ My -b(1+02)) B

Takeing the first derivative of I(§) with respect to d yields

s B(B+ Mz - b(1+ 02?))

dI(5) B+ (My — M?)-b(1 + 0?)

According to the Jensen’s inequality, M? = ( fol wu(r)dr)? < My = fo 1(r))2dr. Therefore, I(8) increases
in 5. From Table 2, by noting that Q(6) = E[Q(6)le, U(6) = LE[(Q(5))?] = “Mo(E[(Q(5)])? and
(6) = Jo 7 (0)dr, differentiating I1(6) + U(8) with respect to & yields

s
bM1(1+0 fo G ( b(1+o)M1 [Q()]
53 % b(1+o2 / HOr A b1 + o?)

- /1Q‘T(5)dr>0.

Recall from Proposition 1 that G(8) decreases in d. Therefore, the net social welfare T (§) increases
in 6. Combining this observation with the fact that ¢ - I (6) increases in d, we can conclude that the budget

constraint (10) will be binding in equilibrium. From (25), the binding budget constraint can be rewritten as
NS+ (afMy — Aa)s — B(B + My - b(1+ %) = 0.

Solving the above equation yields

—(apM; — Aa) + /(afMy — Aa)? +4AB(B + My - b(1 + 02))Q

0 =
2A

According to Proposition 1, §,.(6) decreases in o. Therefore, I(6) = fol gr(6)dr is also decreasing in o.

Because 0* satisfies the binding constraint 6* - I(6*) = €, by using the implicit function theorem, we can
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show that
d5* - 5 dI(é) ’5 5 0
do (%) + 6 dI(é) :
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6=0*

Proof of Proposition 3: According to Table 3, it is easy to show that ¢.(6), u(r)g-(0), and 7,.(0) are
increasing in 6. Furthermore, for r1 > ro, through the direct comparison, we can easily show that
—ulr2) (26)

((a+0)B8+ abMy(1+ %)) (u(ry)
B(B + Mz - b(1 + 0?))

5 (@, (0))" >
dr, (9) increases in . Because 7, (6) —

5 (@,(0))* = 71, (0)

Gry (0) = Gr,(0)

This further implies that p(r1)gr, (6) > p(r2)gr,(0) and 7., (0) =
Furthermore, from (26), it can be easily verified that ¢, ()
and ¢, () increases in 6 for all € (0,1), 7, (0) =7, (0) is also increasing

- 1 (0) =Gy (0)) (dry (0)+3Gry (0
70 (0) = BGr (0)=Gry ( )2)(q (0)+dr, (9))
in 6.
From (5), the Gini coefficient under the output subsidy scheme is as follows
- - (0)drd
G(8) = 1 - 2o Jo iz, (27)
I1(6)
where I1(6) = fol #,.(#)dr. Differentiating G() with respect to 6 yields
v d5r(0) gy all(e)
~ zma 1 - 0 ﬁerr<f,~ — e >dr
ée) _ 1) o J E D drde — [ [ 7 (0)drda 5P fo Jo 7(0) (B)dr "~ ()
do 112(6) 11(0)
_ K dfrr(é’)dr de(Q
Denote f(z) = ;I = Then, f(1) = H(e) Differentiating f(x) with respect to z yields
g2 (7@ d4,(0)
ot _ dae
df(z) dﬂz(G) fo (0)dr — 7,(0) me dm((ﬂ)d (fo @ (0)3:(9) < q,(9) @ (0) > dr)
dx (fo 7, (0)dr)2 2( [y 7 (0
According to Table 3, by noting that p(r) increases in r, we can show that
dg, (0 ~ ) 0%3-(0)  ddn(6) g, (6
4 (Y % - e . W) _,
dr \ ¢-(9) g:(0) BB+ Mab(1 +02))G2(0)  dr
445(0) 44r(0) df(z) [ 40 gy _ dii(e)
This implies that 4% — =47 < 0 for 7 € (0,2). Hence, =77 < 0 and f(z) = G o > (1) = f[d(ee)
for z € (0,1). Therefore, d%e) < 0.
According to Table 3, differentiating §,(#) with respect to o yields
dgr(0) _  20bp(r)((a+ )My — Myo) _ 20bp(r)E[QO)] _
do (B4 M3 -b(1+02))? B+ M- b(1+02) ’
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This also implies that p(6)g,(0) and 7..(0) = M%W are decreasing in o. Furthermore, it can be easily

verified that
d(Gr, (0) = Gry (0)) _  20b(u(r1) — p(r2)) E [Q(9)]
do B+ M- b(1+02)

Because 7., (0) =7, () = ﬁ(qu(a)—qrz(o);(qu O)+4-2) 5nq Gr(0) decreases in o for all r € (0,1), 7, (0)—7r, (0)

is also decreasing in o.

Finally, from (27), differentiating G(#) with respect to o yields

_ ~ 1 ~ fo T Ol ar _ %
e ONE 0) [ 7Dy — [ [ 5 (0)drda DO Qfo Jo 7 (@)dr ( fraoar ~ iy )
do 112(9) - 1) |
_ o d2r(6) gy . _ 411(0) . .
Let g(z) = W Obviously, g(1) = H(0) Differentiating g(x) with respect to z yields
2( i O
dg(e) TP [FRAO)dr — 7o (0) Jy e o OO Ty — 7% ) dr
dr (fy 7r(0)dr)? 2(f0 7 (0)dr)? )

From (24), since pu(r) increases in r, we can show that

~ ~ 2 ~ ~
4 (P 6O G — P 20bEQO)a dpu(r)
dr \ G.(9) q;(0) BB+ Mab(1+02)G2(0) dr
43p(0)  dgp(0) . (I) [ 4720 g,
Hence, - — zi5y > 0 forr € ( x). This further implies that “2 > 0 and g(z) = W < f(1)=
dn(e)
( ) S

H(@) for x € (0,1). Therefore,

Proof of Proposition 4: According to Table 3, it can be easily verified that E[Q(f)] increases in 0. Based
on Proposition 3, we can easily show that T/ (6) increases in 6. Therefore, the budget constraint (15) will be
binding in equilibrium. By using E[Q(6)] = %, the binding budget constraint can be rewritten
as

M6 4 (aMy — Mya)d — (B + Mab(1 + 02))Q2 = 0.

Solving the above equation yields

7(G/M2 - Mla) + \/(GMQ — Mla)2 + 4M2(ﬂ -+ M2b<1 -+ 0'2))Q

0" =
2M>

Next, we are going to show that 6* increases in o. According to Table 3, we can easily show that E[Q(G)]
decreases in o and increases in 6. Recall that §* satisfies the binding constraint § E[Q(6)] — = 0. Therefore,

by using the implicit function theorem, we can obtain that

do* o* dE[Q(G ] |9 ;

d A *dEQO
d E[Q(67)] + 6~ 221900




The Impact of Input and Output Farm Subsidies Online Appendix

Proof of Proposition 5: To facilitate our analysis, here we use the superscripts o and ¢ to indicate the
equilibrium outcomes under the input and output subsidy schemes, respectively. For example, §2(-) and G- ()
represent the planting quantity of farmer r under the input and output subsidy schemes, respectively.
Recall that M7 = fo r)dr and My = fo (u(r))%dr. By noting that u(1) = up, 1(0) = py, and u(r)
increases in r, we can easily show that pup > My, up My > Ms, and My < Ms. Furthermore, the Jensen’s

inequality reveals that My > M?. According to Tables 2 and 3, we have

i°(0) =

B(B+ My -b(1+02)) B’

- [ st e o=

i o ! ~ - (CLB‘F (CY—(S)le(l—i-O'Q))Ml oa—0
I(é)f/oqr(é)dr, RS TRY e

Through the direct comparison, we can easily show that

(o) - i) = PEMIZS e TG =) (28)
foy-pi) - S
0* (M — Ma)

E[Ql(/j’le*)} - E[QO(Q*)] = ﬁ + My - b(l +0_2) <0.

As p(r) increases in 7, it is straightforward to see that §2(6*) — G (6*) also increases in r. Because u, 1°(6*) —

E[Q°07)] = [, (un, — p(r))@2(0%)dr > 0,
0 I (pn0*) > pn0*1°(0%) > 0*E[Q°(07)] =

Recall that §1%(8) increases in § and 6*I*(6*) = Q. Therefore, p,0* > §*. From (28) since My pup > My, we
have ¢9(6*) — Gi(6*) > 0. Similarly, because ;I (110*) — E[Q*(16*)] fo (= p(r)) @i (0*)dr < 0,

b I (ud*) < 6*BIQ" (jub")] < 0" E[Q°(67)] =

By using the facts that 6I°(d) increases in d and §*I*(5*) = Q, we have ;0* < 6*. From (28), because
M < Ms, we can conclude that G§(0*) — ¢ (6*) < 0. Because ¢2(6*) — ¢.(6*) increases in r, there exists
a 7 such that g°(6*) > ¢.(6*) if and only if » > #. This also implies that u(r)ge(0*) > wu(r)gi(6*) and
7o(0%) = 2@ 5 B@ODE _ i (54 if and only if r > 7.

r

Also, through the direct comparison, we can obtain that

BQ) - EQG) = i (29)
5O My — ) — 5o + 1) (My ~ M)

BB+ Mz -b(1+02))

o) - I'(s5%) (30)
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According to Table 3, plugging 6 = %}‘Z* into E[Q° ()] yields

[@0 (Ml‘s*)} _ oM (0 0My i),

B+ My-b(1+02?)

M,
Because Mo > M2,
M o = 5 (a —0")(Mp — MY)
PLRI0i(6%)] - TI(6") = >0, 31
L Q)] - P L @)
M1 7 a(MQ - M12)
7E [ * _ IO * — P N . 2
TLEQ 0] - 1°07) >0 (32)
Therefore,
M16* M, 6* Myo* |~
o — E 1 * *IZ * —
| ()| - S e i)
Because 0F[Q°(6)] increases in 6 and H*E[Q"(O*)} = Q, Ml‘; > 0*. From (29), we can obtain that
[Q(0)] < E[Q'(6*)]. Since My > M2, 2 > Ml‘s > #*. From (30), we can conclude that 1°(6*) < I'(5*)
As U9() = YELG QN - W+ dB@ O ¢ {o,z} and E[Q°(6")] < E[Q'(6%)], U°(6%) < Ui (5")
We next consider the farmers’ total income. From (28), by noting that 7/ (-) = 8@ () ( Ik ., Jj €{o,i}, we
have
(33)

’/71'?(9*) _ Ni(d*) _ B i ((j,o(@*) — g:(é*;)(Q?(e*) + ij(d*))
(BO"pulr) = 67) +6°b(1 + 0*) (M pa(r) — M5))(@7(6%) + G:(6")) (34)
2(8 + Ma - b(1 +02))

fo G (-)dr, j € {o,i}, from (31) and (32), we can show

By noting that E[Q7(-) fo ()@ (-)dr and I7(-

that

/ (M) -

We have shown that E[Q(6*)] > E[Q°(6*)] and I'(6*) > I°(6*). Because 6* E[Q°(0*)] = 6*I*(5*)
Si s aegorpey _ QELQUENIN(E) — BIQ°(67)1°(67))
E[Q"(6%)] — 8 I°(6%) = El0° (0T (07) > 0. (36)

N@(67) + q(6%)dr = Mi(E[Q°(6")] + EQ"(6")]) — M2(I°(6) + 1'(6)) (35)

/O (0% u(r) = )G (07) + G,(6%))dr =
fO — 7L(6%))dr. From (34), (35), and (36

As T ( () = [y @()dr, j € {o,i}, (0

we can conclude that TT(6*) > TI(6*).
From (28), it is straightforward to see that ¢2(6*) — g.(6*) increases in r. Because both °(f*) and
71 (0*) also increases in r. Therefore, given r; > 7o,

G.(6*) increase in r, from (33), we can know that 72(6*)
we have 72 (6%) — 7L (0%) > 72, (0%) — 7., (6*). Equivalently, 72 (6*) — 72, (0*) > 7} (6*) — @k, (6*). Finally,
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we consider the Gini coefficient. Through the direct comparison, we obtain that

. ~. 2 [1 [R5 drdr 2 [ [T 70(0%)drd SR [y 72(67)d
Go(e*)_Gz((S*) _ fo Tx fO ) 7’%':2/ f ( ( ) T de
H1(5*) [1o(6*) 0 H’(5*) 1I°(0%)
_ / Jo 7 ~$ dr( Jo 7 (8)dr TN
*) Jo ®(0)dr T1°(6%)
Denote h(z) = % It is easy to see that h(1) = 20((0 )) Differentiating h(x) with respect to x yields
) [T R0 i 23 (6% (@(67)) (B _ @)y
dh(z) _ FLE) fy w07 )dr — Fe(0) fy w87 )dr _ PG 0 (Jo @) (A - ) &)
dx (for e (6*)dr)? A([T 7o(0%)dr)? '
Denote n(r) = g’; EZ ; Differentiating n(r) with respect to r yields
dn(r) _ G0 @) D ab = (@500 du(r)
dr (G1.(6%))? (G(6%))2B(B + M2b(1 +02)) dr ~

In equilibrium, the expected harvest quantity should be positive such that E[Q"(6*)] > 0. According
to Table 2, E[Q"(6*)] > 0 implies that a > %. We have shown that 6;1}211 > @*. Therefore, ad* —
(v —0%)0* > (a — &%) <% — 9*) > 0. Hence, n(r) increases in r. This implies that (g (67 ))2 < Eq EZ §§z

(@5.(5%))
for r € (0,z). Hence, d}figf) < 0 and h(z) = % > h(l) = 07 g o e (0,1). Therefore,
0 r
Go(0%) > G (6%).

1o (6+)

Proof of Proposition 6: From (29), by noting that U7(-) = %E[(QJ())Q] = b(l%gz)(E[Q]()])Q, j €{o,i},

b1+ o) (EIQ°(8")] - EIQ(5))(EIQ°(6")] + EIQ"(5"))
2
b(L+ 0%) (M — My3")(E[Q°(6")] + B[O (5"))
2(8+ Ms - b(1 4 c2)) '

00(0*)—1?1((5*) —

From (35) and (36), since 6* E[Q°(0*)] = 6*I*(5*) = Q, 0*E[Q°(6*)] = Q, and I°(0*) < I*(6*), by the direct

comparison, we have

L1+ %) (Map(r) — Ma))(@2(07) + G (8)dr o o i DL+ 0% My(6°E[QY(6%)] — 6°1°(6"))
/0 2(B+ My - b(1+0?)) T ST = 2(8 + My - b(1 +02))

By noting that I1(6*) — TI(0*) = fo — 7(6*))dr, from (34) and (36), we can conclude that
f10(67) + 0°(6%) > [1i(6*) + T7(8").
Note that both §* given in (11) and #* given in (16) are independent of A. Thus, W (5*) > W (8*) if
and only if
T(6*) + U(6*) — (ﬁ(a*) + U(a*))

A> A= < < : (37)
G(6*) — G(5%)
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Proof of Proposition 7: By noting that m,.(0,0) = g (4-(8,0)), we have

9%7,.(6,0)

0q-(6,0) 0G,(9,0)
0000 )

=55 a0

Recall that if we let 4 := a4+ 0 (& := o — 0), the equilibrium outcomes degenerate to their counterparts
under the input (output) subsidy scheme. Therefore, according to Propositions 1 and 3, when 8 > b(pu, M7 —
Ms)(1+0?), % >0 for all 7 € [0, 1]. While when 8 < b(up My — Ms)(1+0?), % > 0 if and only
if r < 7, where 7 is given in Proposition 1.

Furthermore, differentiating I1(d,0) = fol 7 (9, 0)dr with respect to (9, 0) yields

20 T (B Mob(i 5 o7

2

Suppose r1 > ro and r; > 7. Then, we can show that

(77, (0,0) — 7y (6,0)) 3 (8% (9,0) 94r,(6,0)  94r, (6,9) 94y, (6, 9)>
0606 0 00 09 00
(p(r1) = p(r2)) (B + b(L + 0%)(Ms — (p(r1) + pulr2)) Mn))
(8 + Mab(1 + 02))?

Let v(B) = B+ b(1 + 02)(My — (u(ry) + p(r2))My). Tt is straightforward to see that v(3) increases in
B and when § is large enough, v(3) > 0. Also, note that when 8 = b(1 + o?)(Miu(F) — My), v(3) =
b(1 + 02)(u(F) — p(r1) — p(r2))M; < 0. Therefore, we can find a § such that v(3) > 0 if and only if § > f.

P 00" Tr200) . 0 if and only if § > f.

This further implies that

Proof of Proposition 8: The first statement can be easily shown according to Proposition 3. We next

consider the second statement. From (21), the government’s optimization problem here becomes

max W(5) = mgx{xf TL(8) 4+ Ao - U(8) — Ay - G(6)}, (38)
s.t. §-1(6) <9, (39)

According to (25), I(§) can be written as

afM; — (o = 5)(8 +b(1 +0%)(My — M)

1) = B(B + My - b(1+ c2))

In equilibrium, 7(8) should be always positive such that aSM; > a(B + b(1 + 02)(My — M?)). According to

Table 2, it is straightforward to show that 7,(§) is convex in 8. As II(§) = Jo 7 (8)dr, I1(6) is also convex
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in §. By noting that 7,.(0) = w, we can show that

dIi(s dr
0 = //37«(0 4O))ar

bM; (1 + 02) ()G (0)dr b
B I VA ~f§(1 T+ o?) /0 ar(0)dr
bM;(1+ 02)(aMy — aMy)  aBMy — a(B+ b(1 + 0?)(My — M?))

(B My b(1+02))2 B(B+ My - b(1 + a?))
ap?My — a(B? +28b(1 + 02)(My — M3?) + b*(1 + 02)2 Mo (Mo — M2))
B(B+ Mz -b(1+0?)?)

Let h(8) = af? My — a(B? +28b(1 + 02)(Mz — M?) + b*(1 + 02)2Mp(Mz — M?)). Then, 00 = 2(aBM; —
a(B +b(1+ 02 (My — M2)) > 0. It can be easily verified that when §3 is sufficiently large (small), h(3) is
positive (negative). Therefore, there exists a 3 such that h(8) > 0 if and only if 3 > . As II(J) is convex

in §, this further implies that when 5 > B, dn(5)|5 o >0 and H((S) increases in § for § > 0; while when
B < B, dn(é) |[s=0 < 0 and H((S) is first decreasing and then increasing in §. Note that the consumer surplus
U@%) = LE[(Q(6))% = b(l%o)(E[(Q( )])%. It can be easily shown that U(d) increases in § and recall that

é(é) decreases in § according to Proposition 1. Thus, when § > B, j W () increases in 0 and the budget
dW(zS)

constraint (39) should be binding. When 8 < B and A ¢ is sufficiently large, will be negative if § is

small. In this case, without loss of generality, we assume that dW(é) < 0 for § < §. By noting that I(5)

increases in 4, if Q is sufficiently small such that 6 - I() > €, § € [§, a] cannot satisfy the budget constraint
(39). In this case, as W (8) decreases in & for § € [0, 6], 0* = 0.

Finally, it is worth noting that the proof of Proposition 5 only requires the binding constraints 6*- I (0%) =
Q and 0* - E[Q(@*)] = ), and does not rely on the values of §* and 6*. Therefore, by repeating the proof
of Proposition 5, we can show that if 0* satisfies the binding budget constraint (39), the results given in

Proposition 5 continue to hold.

Appendix B: Multiplicative Demand Function

In the base model, we use the inverse linear demand function to capture the relationship between the market
price and the total harvest quantity. Although this function is commonly used in the existing literature,
one may wonder whether the main insights under our base model still hold under other types of demand
functions. According to Petruzzi and Dada (1999), additive and multiplicative demand functions are two
representative demand functions, and linear demand function is a special case of additive demand functions.

Following Petruzzi and Dada (1999), we now consider the following multiplicative function:

P=m-Q"=m- (/01 N(T)QT(')dT> e, (40)
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where m > 0, b € (0,1), and € represents the common yield uncertainty with E[g] = 1, E[¢'7?] = o, and
E[e?] = ko.

It it worth noting that now the price and the yield uncertainty satisfy the log-normal linear function.
Furthermore, since Q = H - ¢, where H = fol 1(r)gpdr, (40) can also be rewritten as P = m - (H)™? . g0,
We assume that by learning from their past experience, farmers can form rational expectations about the
expected total harvest quantity H.

By repeating the analysis under the base model, we can obtain the equilibrium planting quantity under
each subsidy scheme. Then, by using the farmers’ expectations, we can obtain one equation that contains
the unknown variable H. However, since the equilibrium price and the total harvest quantity satisfy the
power function given in (40), we cannot obtain the closed-form solutions regarding H. Therefore, we have to
resort, to extensive numerical studies to examine equilibrium outcomes. In these numerical studies, without
any further notice, we let yu; = 0.5, up, = 0.8, b=08 m=11.67,t =1, a =18, 0 =1, § =0.15, k = 0.2,
Q =1, and p(r) = (pn — u)r — pu-

Figure 5 illustrates the equilibrium outcomes under the input subsidy scheme. These numerical illustra-
tions show that as the input subsidy ¢ increases, the income of the farmer with a low yield rate (i.e., r = 0.4)
70.4(9) always increases, however, the income of the farmer with a high yield rate (i.e., » = 1) may decrease
when the effort cost coefficient § is small. The Gini coefficient G(8) and the income gap 71(d) — 7o.4(6)
both decrease. These indicate that the major insights associated with Proposition 1 under a linear inverse
demand function still hold here. Regarding the output subsidy scheme, Figure 6 shows that an increase in
0, the output subsidy level, makes all farmers better off. Furthermore, a higher 6 will create a wider income
gap but it can reduce the aggregate income inequality in terms of the Gini coefficient. Again, this indicates
that the major insights associated with Proposition 3 also hold here. Last, Figure 7 depicts the comparison
results with regard to the two subsidy schemes. It shows that relatively speaking, the output subsidy scheme
benefits the farmer with a high yield rate; by contrast, the input subsidy scheme benefits the farmer with
a low yield rate. The input subsidy scheme performs comparatively better with regard to reducing the
aggregate income inequality and improving consumer surplus, while the output subsidy scheme performs
comparatively better with regard to improving the total farmer income. Only when the government places
great emphasis on reducing the aggregate income inequality in terms of the Gini coefficient (i.e., a high )
should the input subsidy scheme be adopted. These comparison results are consistent with those stated in
Propositions 5 and 6. In summary, we can conclude that the main results in our base model (i.e., under a

linear inverse demand function) continue to hold under a multiplicative demand function.
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Figure 5: The effects of the input subsidy on the equilibrium outcomes
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