Online Appendix for “Effect of Guided Delegation and Information
Proximity on Multi-tier Responsible Sourcing”

Proof of Proposition 1: Based on the manufacturer’s best response function in §3.2 and the
fact that w; < wa, to obtain the optimal solution, the buyer compares the optimal profit from the

following three sub-problems: (1) when w > wa, (S(Has), S(Lar)) = (Hy, H).

~1
Tp =max r—w

st. w>wy, Ty =w—c+ne > 0.

By the assumption that 838~y < 1, the optimal solution is achieved at w = wsy. So, 7?}3 =7 — ws.

(2) when w € [wl,wg], (S(HM),S(LM)) = (HM,LM).

7% =max r—w — (1 —n)7p
w

sit. wy <w <wy, Ty =n(w—c)+ (1 —=n)(1 —7a)(w —ac) + ¢ > 0.

By the assumption that 05y < 1 and (1 —a)c > ¢, the optimal solution is achieved at w = w;. So,

7% =r—w —(1—n)7p.

(3) when w < wy, (S(Har),S(Lar)) = (L, Lag).
7 =max r—w —Tp
sit. w<wy, Tpr = (1 —7p)(w—ac)+ (1 —n)p > 0.

A-ne A-ne _
l—TM

The optimal solution is achieved at w = ac — “—2%. So, 73, =r — ac + TB.
1—7pr » "B
First, comparing 7?]13 and 7?%, we have 7?113 > 7?}23 when 75 > (4 = mgp, and 7?}13 < 7'%}25, other-
: ~1 ~3 ~1 ~3 . (d=a)c 1—n7
wise. When 7 > (1, we compare 7 and 7 and get 75 > 75 when 73 > (o := ( TM) +TM(1"_1T”L)¢,

~1 ~3 : ~2 ~3 ~2 ~3
and 7y < 7p otherwise. When 73 < (1, we compare 7 and 75 and get 75 > 73 when

. (d=a)c  1=-(2-n)Mm
B > (3 1= nTM nTar (1—7ar)

. Proposition 1 and Figure 3 follow. B

Proof of Lemma 1: When the manufacturer observes H s, the manufacturer’s profit function
when the buyer conducts auditing (A = 1) is given by (1). The manufacturer will optimally choose
Hp if w > ws, and choose L otherwise (recall that we focus on the case where us > (1 — p)p).
The manufacturer’s optimal supplier selection when A = 0 is the same as the full-delegation case,
characterized by the threshold w;. Since wz — wi = (1(175,1# < 0, part (i) follows. When the
manufacturer observes Ljs, the manufacturer’s profit function when A = 1 is given by (2), the
manufacturer will optimally choose Hp if w > wy, and choose Lj; otherwise. The manufacturer’s
optimal supplier selection when A = 0 is the same as the full-delegation case, characterized by the
threshold ws. Clearly, wy < wa, so part (ii) follows. B

Proof of Lemma 2: When the manufacturer always chooses a risk-free supplier, clearly it
is optimal for the buyer not to conduct auditing, i.e., A(risk-free, risk-free) = 0. When the manu-
facturer always chooses a risky supplier, from (3) the buyer’s profit is r — w — 75 if auditing is not
performed, and r —w — (1 — p)7p — I if auditing is performed. Comparing the two cases, we obtain
that A(risky,risky) =1 if I < pu7rp, and A(risky, risky) = 0 otherwise. When the manufacturer se-



lects a risk-free supplier when observing Hjs and a risky supplier when observing Ly, from (4) the
buyer’s profit is r —w — (1—n)7p if auditing is not performed, and r—w—(1—n)(1—pu)7p—1 if audit-
ing is performed. Comparing the two cases, we obtain that A(risk-free,risky) = 1if I < (1—n)u7rg,
and A(risk-free, risky) = 0 otherwise. W

Proof of Proposition 2: First, we have shown that ws < wi, wy < wo, wg < wy, and
wy < ws. There are two possible cases: (1) w3 < w1 < wg < we, and (2) wy < wg < w1 < Wy.
Consider case (1) first. When w > w9, by Lemma 1 the manufacturer’s supplier selection decision
is (S(Hp),S(Lar)) = (Hpy, Hp) given A = 0, and is (S(Hp), S(La)) = (Hp, Hp) given A = 1.
In both cases, the selected supplier is risk free. By Lemma 2 the buyer’s best response is not to
audit. Therefore, the fixed point is (A*, S*(Hpr), S*(Las)) = (0, Hyry Hg). When w € [wg, wo),
the manufacturer’s supplier selection decision is (S(Hps), S(La)) = (Har, Lar) given A = 0, and
is (S(Hum),S(Lar)) = (Hp,Hp) given A = 1. The latter is not a fixed point. The former is a
fixed point if and only if I > (1 — n)urs. When w € [w1,wy], the manufacturer’s supplier selec-
tion decision is (S(Has), S(Lar)) = (Hur, Lar) given A = 0, and is (S(Ha), S(Lar)) = (Hp, L)
given A = 1. The former is a fixed point if and only if I > (1 — n)u7p, and the latter is a fixed
point if and only if I < (1 —n)urp. When w € [ws,w:], the manufacturer’s supplier selection
decision is (S(Has), S(Lar)) = (L, L) given A = 0, and is (S(Har), S(Lar)) = (Hp, Lar) given
A = 1. The former is a fixed point if and only if I > urp, and the latter is a fixed point if
and only if I < (1 — n)urg. When w < ws, the manufacturer’s supplier selection decision is
(S(Hwm),S(Lar)) = (L, L) given A = 0, and is (S(Har), S(La)) = (L, L) given A = 1. The
former is a fixed point if and only if I > prp, and the latter is a fixed point if and only if I < u7p.
Combine the same fixed points, we have (5).

Finally, for case (2), when w € [wy,ws], the manufacturer’s supplier selection decision is
(S(Hwm),S(Lar)) = (Har, Lar) given A = 0, and is (S(Hu),S(La)) = (Hp, Hp) given A = 1.
The latter is not a fixed point. The former is a fixed point if and only if 7 > (1 — n)urs. When
w € [wg,w], the manufacturer’s supplier selection decision is (S(Har), S(Lar)) = (L, Las) given
A =0, and is (S(Hp),S(Lar)) = (Hp, Hp) given A = 1. The latter is not a fixed point. The
former is a fixed point if and only if I > urp. When w € [ws,wy], the manufacturer’s supplier
selection decision is (S(Has), S(Lar)) = (L, Las) given A =0, and is (S(Har),S(La)) = (Hp, L)
given A = 1. The former is a fixed point if and only if I > urp, and the latter is a fixed point if
and only if I < (1 — n)urp. Combine the same fixed points, we get the same form as (5). B

Proof of Proposition 3: We first solve for the optimal wholesale price for the five cases
in (5).

Case 1: (A*,S*(Hp ), S*(La))=(0, Hyr, Hg) when w > wy. The buyer solves the problem
maxy, 7T]13 =1 — w subject to w —c+np > 0, w > we. Since Ty < 1, we have wa > w — ¢ + N,
and therefore w* = ws.

Case 2: (A*,S*(Hpm ), S*(Lar))=(0, Hpyr, Lay) when wy < w < wy and I > (1 —n)prp. The
buyer solves the problem max,, 7% =1 —w — (1 —n)7p subject to n(w —c) + (1 —n)(1 — 7ar) (w —

ac)+¢ >0, w; <w < ws, I > (1—n)urp. The first constraint is equivalent to w > ac+ %.
By the assumption (1 — a)c > ¢, we have wy > ac + %, and therefore w* = ws.

Case 3: (A*,S*(Hp),S*(La))=(1,Hp, Lps) when ws < w < wy and I < (1 —n)urg. The
buyer solves the problem max,, 7% =1 —w — (1 —7)(1 — p)7p — I subject to w — ¢ — (1 — n)[us +
1—pm(w—ac)— (1 —a)e—¢)] >0, ws < w < wy, I < (1 —n)urg. The first constraint



(1—o)e[1-(1—n)(1—p)|+(1—m)pus—(1—n)(1—p)
1-(1—n)(1—p)Tas

(1 —a)e(l —mm) + (1 —n)mar(1 — p) > £, and w* = w3y otherwise.

Case 4: (A*,S*(Hpr), S*(Las))=(0, L, Lps) when w < wy and I > prp. The buyer solves the

problem max,, W% =r —w — 7 subject to (1 — ) (w —ac)+ (1 —=n)p >0, w < wy, I > prp.

; foe — (d-n¢
The optimal wholesale price is w* = ac — Ty

Case 5: (A*,S*(Hpr), S*(Las))=(1, L, Lys) when w < ws and I < purp. The buyer solves the
problem max,, 7% =1 —w — (1 — p)7p — I subject to w — ¢ — ps — (1 — p)[Tar(w — ac) — (1 — a)c —
(1 =n)p] >0, w < ws, I <prg. The optimal solution exists only when (1 — a)c(1 — 7ar) + (1 —

S * S 1—a)e—(1— —
mra (1 —p) > 1“_“, and w* = ac + & 1 1_21_5”71\2)(1 Dl

When I > prp, the buyer compares Cases 1, 2, and 4 to obtain the optimal contract. The
analysis is identical to the full-delegation model. See the proof of Proposition 1. The optimal

solution is characterized by the boundary lines (1, (2, and (3 defined there. This corresponds to
Figure 4 (i).

? . We have w* = w3 when

is equivalent to w > w31 := ac +

When I is between (1 — n)urp and utp, the buyer compares Cases 1, 2, and 5 to obtain the
optimal contract. Define:

Crim (I-mm)A—a)c—pstmy I n 1—n(l— w7
A== =prulrar T—p A=)l = (1= p)7mlTy

G I-mm)A—a)e—psty I  1-=(2—n)(1—p)m
(=l =@ =wrulr n—p (= p)l =0 = p)ralra

When 7 > u, we have 7% > (<)r% if 75 > (<)(5. In this case, we have 75 > 7% when 75 > (1,

and ﬂg > 7'(‘%* when 75 > (4. We also have 77123* > 7r}9* when 75 < (1, and WJQ; > W%* when 75 > (5.

Finally, we have 77155* > 77113* when 75 < (4, and 71'%* > 7'('%* when 75 < (5. This corresponds to Figure
4 (ii). Similarly, when n < p, the intercept of (5 is negative and the slope is positive. We have

7% > (<)% if 75 < (>)¢5. The equilibrium can be characterized similarly as Figure 4 (ii).

When I < (1 —n)utg, the buyer compares Cases 1, 3, and 5 to obtain the optimal contract.
Assuming that the optimal solution in case 5 is feasible, then the optimal wholesale price in case 3
is w* = ws. Define:

%] 1 1
G6 = - + @
Q=@ -pPr QA=—nd-p) A=n)1 -y
(I —71a)(1 —)e—

1—
us

(7= L—p (I—n)1—p)
(L=l —QQ—wrulnrar (1 —p)[1 =1 —p)mm]
Then, we have 77113* > 77%* when 75 > (g, and 71']13* > 77%* when 75 > (4. We also have 773? > 71'}; when

T8 < (6, and W%* > W%* when 75 > (7. Finally, we have W%* > W}; when 75 < (4, and ﬂ%* > W%*

when 75 < (7. This corresponds to Figure 4 (iii). B

Proof of Corollary 1: Part (i): It can be shown that ¢; and (g are independent of « and c.
When (1 — «)c decreases, the intercept of (2, (3, (4, (5, (7 decreases, and the slope does not change.
The region for the outcome (0, Hys, Hp) in all the panels of Figure 4 expands. The region for the
outcome (1, Hp, Lys) in panel (iii) also expands.



Part (ii): When auditing is not performed (Figure 4 panel (i), i.e., when 75 < i), the switching
cost has no effect ({1, (2,3 are all independent of s). When s increases, the intercept of (4, (5,
(7 decreases while the intercept of (g increases, and the slope does not change. The region for
the outcome (0, Hyr, Hp) in Figure 4 panel (ii) expands. The region for the outcome (1, L, Lys)
in panel (iii) becomes smaller, so the combined region for (0, Hys, Hg) and (1, Hg, Lys) becomes
bigger.

Part (iii): When ~ increases, the slope of (; decreases, the intercept of (5 decreases, the in-
tercept and the absolute value of the slope of (3 both decrease. So, the region for the outcome
(0, Hyr, Hp) expands in Figure 4 panel (i). In panel (ii), when ~ increases, the intercept of (4
decreases, the intercept and the absolute value of the slope of (5 both decrease. Together with the
fact that the slope of (; decreases, we have the result that the region for the outcome (0, Hys, Hp)
expands. Finally, in panel (iii), when ~ increases, the intercept and slope of (g both decrease.
Together with the fact that the intercept of (4 decreases, we have the result that the region for the
outcome (0, Hys, Hp) also expands.

Proof of Corollary 2: First, recall that in the component procurement stage, the manu-
facturer’s optimal supplier choice is given by Lemma 1(ii). The buyer’s optimal auditing decision
for given manufacturer’s supplier choice are: A(risk-free) = 0, A(risky) = 1 if I < prp, and
A(risky) = 0 if I > prp. The equilibrium in (5) reduces to three cases: (A*,S*) = (0, Hp) if
w > wy, (A*,S8*) = (0,Ly) if w < wy and I > prp, and (A*,5*) = (1,Ly) if w < wy and
I < purp. Next, we derive the optimal wholesale price in each case.

Case 1: (A*,S*) = (0, Hg) when w > wsy. The buyer solves the following problem: max,, 7r]13 =
r —w subject to w > we, w > ¢. By the assumption 737 < 1, we have we > ¢. So, w* = ws.

Case 2: (A*,S*) = (0,Lps) when w < wy and I > prp. The buyer solves the following
problem: max,, 7U2B =r —w — 7 subject to w < wa, (1 —7p7)(w—ac)+¢ >0, I > purg. We have

w* = oac— .
—

Case 3: (A*,S*) = (1,Lp) when w < wy and I < prp. The buyer solves the following
(I-—a)etps—(1-pep
1-(1—p)TMm
and is feasible only when

problem: max,, 7% = 7 —w — (1 — p)7p — I subject to w > ac + &
(A—)etps—(A-p)p

7U)§UJ4,

I < prp. The optimal wholesale price is w* = ac + £

s 1-(A—p)mm
(1= a)e(l = ar) + > 2.
Define:
(I1—a)(1 =7+
by 13 =
v (1 — Tar)
I
by T =—
I
(I—a)e(l —71ar) + ¢ — st I
l3:713 = — —

(1 — )1 — (1 — p)7as] 1—p

First, consider the case when 75 is below the line ¢4 or equivalently I > u7p, the buyer com-
pares Cases 1 and 2. We have 75 > 7% when 75 is above ¢1 (Region A4(1)), and 75 < 7% when
75 is below ¢; (Region B,). Now, consider the case when 75 is above the line /3 or equivalently
I < ptp, the buyer compares Cases 1 and 3. We have 77113* > 71']33* when 75 is above /3 (Region
A4(2)), and 75 < 73 when 75 is below f3 (Region C,). See Figure A.1. Combine Region A, (1)
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Figure A.1: Proof of Corollary 2

and A,(2), we get Region 4, in Figure 5. B

Proof of Proposition 4: Proof of part (i): Under full delegation, the buyer’s problem is
similar to Cases 1 and 2 in the proof of Corollary 2 (but without the auditing cost constraint). The
optimal contract is w* = w9 when 75 is above the line ¢; and w* = ac— 1—€'M when 7p is below 4.
The manufacturer chooses a risk-free supplier in the former case and a risky supplier in the latter
case. Compare the full- and guided-delegation solutions, we see that in the dark shaded region
(b) in Figure A.2 (i), the manufacturer chooses Hp under guided delegation and a risky supplier
under full delegation. In the dark shaded region (a), the manufacturer chooses a risky supplier
under either delegation strategy, but conducts auditing only under guided delegation. Finally, in
the light shaded region, the manufacturer chooses a risk-free supplier under full delegation, but a
risky supplier (although auditing is conducted) under guided delegation. The optimal contract and

induced supplier selection are the same in the white regions.

Proof of part (ii): Under guided delegation, the buyer’s optimal profit 7}; is equal to 7 —ws in
pd—ojctps—(1—p)p

= (—p)rar (1 — u)tp — I in region C,. Under full delegation, the
©

buyer’s optimal profit 7% is equal to r —ws when 75 is above {1, and r —ac+ e

(1—a)e(l—Tp)+¢ . .
BTV (P BN 0 since the region

is below the line ;. Second, in region (a), 75 — 75 = (1_?AC/I([11:T(1{Q:)€;I§LSTM —1-pwr—-1>0

since the region is below the line /5. Finally, define line ¢4 as:

region A4, and r — ac —

—7p when 7p is

below ¢;. First, in region (c) in Figure A.2(ii), 7j; —7p = 7B —

’ (I—-a)c+s N @ N I
: TR = —
PP 0 e B O -
In the shaded region (b), 75 — 7p = p {TB — 1(_1(713):;21 - [1—(1—u)fM](1—TM)} — I. So, the buyer

earns a higher profit under guided delegation when 7 is above the line £4, and a higher profit
under full delegation when 75 is below 4. The optimal contract and induced supplier selection are
the same in the white regions, and therefore the buyer’s profit is the same under the two delegation
strategies.

Proof of Proposition 5: When sourcing from his preferred (low-type) supplier Ly, the man-
ufacturer’s profit function 7p(Las) is given in (8). The manufacturer’s optimal auditing deci-
sion is given in (9). When sourcing from a high-type supplier H, the manufacturer’s profit is
iy (H) = w — ¢. The manufacturer’s optimal supplier choice can be derived by comparing 7y (H)
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Figure A.2: Proof of Proposition 4

and 77 (Lys) at the optimal auditing level.

When I > I} := 0u{py(w — ac) — [(1 — a)c+ s]}, we have wpr(H) — 7ar(Las)|e=0 = Tar(w —
ac) — (1 —a)e— . When I < I, we have 7tpr(H) — ar(Lar)|e=1 = I — Iz, where I := (1 —a)c+
= 0p[(1 —a)e+s] — (1 — p)(w — ac).

When 7y(w — ac) < (1 — a)e+ ¢, we have I} < Is. When I < I;, we must have I <
I. Therefore, it follows that 7as(Las)|e=1 > 7p(H), and the manufacturer’s optimal decision
is (Lpyr,e = 1). When I > Iy, we have 7p(Las)|e=0 > 7a(H), and the manufacturer’s optimal
decision is (Lys, e = 0). Part (a) follows.

When 7y (w — ac) > (1 — a)c+ ¢, we have Iy > Iy. When I < I, we have 7pr(Las)|e=1 >
7y (H), and the manufacturer’s optimal decision is (Lys,e = 1). When Iy < I < I, we have
v (H) > 7ar(Lar)|e=1, and the manufacturer prefers H. When I > I;, we have 7y (H) >

Ta(Lar)|e=0, and the manufacturer again prefers H. Part (b) follows. B

Proof of Proposition 6: We first solve each sub-problem below.

Pl: maxr —w
w

st.tmy(w—ac)> 1 —a)c+¢; I > I ayy(H)=w—c>0

The first constraint can be expressed as w > ac+ %. Since ac + (1_3& > ¢, the last con-
(1—a)e(1—0u)—0us+o—I

straint is always satisfied. The second constraint can be expressed as w > ac+

ura T (1—p)
emnne:

Iy = (1—a)e(l —O)u+ pp —Ous (A-1)
When [ > 1'37 UA]T = ac+ %7 otherwise, U“}T = ac + (lia)C(i-;f(l{)—ij)uSJﬂpil.

P2: max (r—w)—(1—p)tB

st.my(w—ac) > (1—a)c+¢; I <Iy,
v (Lar)e=1 =w —ac—0{p[(1 —a)c+s]+ (1 —p)py(w—ac)}+¢—1>0

%. The second constraint can be

The first constraint can be expressed as w > «c +



(lfa)c(gjg(’“{):j)“ st¢=! " The third constraint can be expressed as w >

. For the former two constraints to hold, feasibility requires that I < I3. For

expressed as w < ac +
Ou(l—a)c+bpus+I—¢p
1-7rp(1—p)
the latter two constraints to hold, feasibility requires that Ous+1 < (1—a)e[l—0u—7p(1—p)]+ .
When the first feasibility constraint holds, the second is also satisfied, and «ac + % >
Ou(l—a)c+Ous+I1— (1—a)ctp

177‘]»1(17}1,) ™™ ’

ac+

ac +

. Since the objective function is decreasing in w, W = ac +

P3: mgx(r—w)—(l—M)TB
st.mymy(w—ac) < (1—a)c+¢; I < I
T (Lar)e=1 =w —ac—0{u[(1l—a)c+s]+ (1 —p)By(w—ac)}+p—-1=0

The first constraint can be expressed as w < ac+ (1=2)et¢  The second constraint can be expressed
I+(1-a)

™
as w > ac+ W. The third constraint can be expressed as w > ac + bu (lf_azfvj(i’i 3;)17“’.
For the former two constraints to hold, feasibility requires that I < I3. For the first and third
constraints to hold, feasibility requires that (Qus + Ity < (1 — «)c(1 — 7as(1 — p) — Ourar) +

©(1 + Tarp). When the first feasibility constraint holds, the second is also satisfied, and ac +

T+(1—)chu+s6 Ou(l—a)ct+Ous+I— . N Lo . .
Hloa)dbutsbn o oy Inlloaletbustizg — gipce the objective function is decreasing in w, w3 =
HTAL 1—7pr(1—p)
ac + I+(1— a)c@,u—i—s@,u.
HTM

P4: max (r—w)—1p
w

st.ty(w—ac) < (1—a)e+p; I > 1
ﬁ']\/[( M)’e:():(l—TM)(w—OzC)—F(PZO

. 1— .
The first constraint can be expressed as w < ac+ % The second constraint can be expressed
T+(1—0)cOu+s6
as w < ac+ W The third constraint can be expressed as w > ac — 1 . Since the
objective function is decreasing in w, W} = ac — .
—TM

Next, we compare the optimal solutions across the four sub-problems to obtain optimal solution
to the original problem. It is easy to check that 7 7r 3> #E B 2 since P2 and P3 have the same objective

function which is decreasing in w and w3 < w3. When I > I3, only P1 and P4 are feasible, and
we have #E! — 704 = 75 — (1;;)0 — TM(ISD—T]M)' So the optimal solution is given by P1 (i.e., H) in

Region A; shown in Figure A.3, and is given by P4 (Lpr,e =0) in Region B.

When I < I3, we need to compare the optimal solutions from P1, P3, and P4. Define:

1 —a)c—i—s ® I
g = ( +
2 Wy O—man | wPra
o~ (L= a)e( = 0p) — Opus @(1 — Tarp) I
3 - B — + -
(1 — p) Ml —p)(X—7a) (1 —p)
, (I—-a)c(1 —0)p+ou—0us—1
ly:Tp = 5
(1= p)?p
a)c(1—6, Ous 1—7
Since #E1 — 704 = 75 — { (1= mg . Z)) BS 4 erl(—u)(Nljf)rM) — TM(l m } when 7p is above line



P1 ~P3

oL 7%54 and the comparison is between P1 and P3. Since 7p° — T° = T —

5, we have 7y

(1—a)c(1—-0) u+pu—0us—1I
Tar (1—p)2p )

P3 (Lps,e =1) in region Cj. When 75 is below line ¢5, we have frP4 > frPl and the comparison is
between P4 and P3. Since 75% — 754 = 7 — {(l_a)c+s + = TM) + m} the optimal solution is

™
given by P3 in region Cy (Lar,e = 1), and is given by P4 (Lys,e = 0) in region B,.

, the optimal solution is given by P1 (i.e., H) in region Ay, and is given by

(3:¥ :
. Region A,
Regiog N Region 4,
b 2 (1-a)c ®
Region C, T tn(— )
2 Region B,
Region B,
3 —
I3 1

Figure A.3: Proof of Proposition 6

In summary, combining regions Ay and As, we get region A in Figure 8. Combining regions
B; and Bg, we get region B. Combining regions ¢, and 02, we get region c.m

Proof of Proposition 7:  Proof of part (i): In Figure 9 panel (i), the buyer-auditing solution
is characterized by the boundary lines ¢1, f2, ¢3. The manufacturer-auditing solution is character-
ized by the boundary lines ¢1, 65, ¢5,¢). In the dark shaded region (b), the manufacturer chooses
Hpg in the buyer-auditing model and Lj; in the manufacturer-auditing model. In the dark shaded
region (a), the manufacturer chooses Lj; in both models. But auditing is conducted only in the
buyer-auditing model. The optimal contract and induced supplier selection and auditing decision
are the same in the white regions.

Proof of part (ii): We refer to Figure A.4 for this proof. In Region (1), the manufacturer chooses
a risk-free supplier in both models, so the buyer earns a profit of r—w. The optimal wholesale price is

w* = wy = ac+ % in the buyer-auditing model, and is w* = W = ac+ (l_a)c(lfﬂ_di‘fl;%“s+‘p_l.
13—

T (1— H)

Since w* — w* = > 0, we have 75 > 7p.

In Region (2), 7, = r — ac — % and 7 = r —ac+ =7 — 7. We have n; — 7 =
B — [(1;13)6 + TM(I‘P_TM)]. So mp > 7y if and only if 75 is above the boundary line /5.

In Region (3), np = r—ac—(l_:‘% and 75 = r—ac—wl_ﬁ+‘9]+1—(l—u)ﬁg.
We have 7}, — 7, = (17“)“71‘”57[(llei§170)”+w79“87[]. It can be shown that the line 75 =
(1—a)c(1(;fL;;:£J§—0u S=I is below the boundary line ¢3 since the intercept of the former is smaller
h the it ( O=fitioete _ (oaptlsgomurs = “EetGOIERS) < 0) and the

absolute value of the slope of the former is larger than the latter. Therefore, 75 > 5.

(1—a)chu+Ous+I
KTM

(A—a)eptps—(1—p)e
1—(1—p)7ar

In Region (4), 7 = r—ac— ~(1—p)rp—1I, and 7% = r—ac—



O —7p—pBy(1=0)][A—a)cptp]+HI(1—pra) [1—A—p)Tv ]+ —p) pras > 0.

(1 —p)75. We have 73 — T = ura[1=(1=p) 3]
In Region (5), 7 = r;ac—)(;_a%c;“(?_ﬁ]z);(%_m(p —(1—M)TB—Ia(and 7;*1? = ;‘—(]ch+ .- —7B. We
* A x 1—7mp)[(1—a)e+s|+ 1-7 1—a)c+s|+ I
have mh —75 = prp—I—£ (1—71];)[1—(1—#)er . Define ¢ as 7p = (1_%)[1_(1_#%1\;]0—#;. Clearly, 45
is above /5. It can also be shown that ¢ is below £, since the intercept of the former is smaller than
(A—ma)[(d=a)cts+¢  r(l—ajets © _ [A=a)cts][pBy(1=0)—(1=087)] _ o(1—p)
the latter ( T 1= (=) mar) [ 1By (1_TM)M] = wBY[I—(1—p)Tas] PI—(—mia] < 0)

and the slope of the former is smaller than the latter. Therefore, in this region, we have 7 > 7p
when 75 is above ( and 7}; < 7} when 75 is below (. W
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Figure A.4: Proof of Proposition 7 part (ii)





