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Proofs of Lemmas and Propositions

EC.1 Proof of Lemma 1

In this section, all of the decision variables refer to the dynamic contract with no inventory observ-
ability. We eliminate the use of the superscript N to simplify reading. In the dynamic contract
with no inventory observability, the manufacturer chooses w3 (q1) without being able to observe
the retailer’s decision (I*(q1),s7(q1)). The manufacturer offers wj(q;) solely based on the retailer’s
first-period purchase and in anticipation of the retailer’s inventory decision. The retailer knows
this, and decides to sell si(¢1) and hold I*(¢;) in period 1, in anticipation of the manufacturer’s
second-period offer w3(q1). Thus, (I*(q1),s7(q1)) and w3(q1) are the best responses of the retailer
and the manufacturer to each other’s decisions in a simultaneous game.

The manufacturer’s best response maximizes his second-period profit given by (4):

1 .
. swa(a —we —2I) if wp <a—2I,
115 (wo, I) = wa - g3 (wo, I) =

0 if weg > a— 21.
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By applying first-order conditions on (4), we obtain the manufacturer’s best response:
1 +
wPR(I) = [z(a — 21)] . (EC.1)
Similarly, the retailer’s best response maximizes her profit-to-go in (5), rewritten below:
™V (q1, 51, [, wa) = (a — s1)(s1) + 7 (wa, ) —h-1I, st. s1+1<qy,

where

Lo —w)? +wol if wy <a—2I,
) (wa, 1) = {

(a—1I)-1 if we > a —2I.
When the constraint s; + I < g1 is binding, we can replace s; by I — q1. Applying first-order

conditions on (5), we obtain the retailer’s best response:

1 +
IBR(wz) = 5(2(11 —a—h+wsy)| whens;+1=gq. (EC.2)

When the constraint s; + I < ¢; is non-binding, the retailer maximizes Tr{V (q1, 81, I, wz) by choosing
s1 and [ independently. Observe that this happens when ¢; is big enough, so that the retailer can
choose to salvage some quantity ¢; — s1 — I in the first period. Applying first-order conditions on
(5) again, sPR(w;) = % when s; + I > ¢i. The retailer choice of I maximizes 73 (w9, I) — h - I,
given the manufacturer’s choice of we maximizes his second-period profit in (4). Applying first-
order conditions on 7Y (wg,I) — h - I, it can be confirmed that the retailer is indifferent across
any inventory position I as long as the manufacturer sets we = h. However, from (EC.1), the
manufacturer sets wy = h only if I = § — h. Observe that the lowest value for ¢; at which s; = §
is ¢ = a — h = 7. Below this threshold, wP#(I) and IP%(w;) from (EC.1) and (EC.2) intersect at
IN(q) = %(4q1 —a —2h) and w) (q1) = %(2@ + h — 2q1). Tt is easy to confirm that IV (¢;) = 0

for g1 < (a+ 2h) = ¢i. Thus, we obtain
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(07q17 %) if Q1 € [Ovﬂ)v

(IN*(Q1)7Siv*((h)awév*((h)) = (%(4q1 —a —2h), %(qu + a — 2h), %(Qa +h— 2q1)) if q1 € [q1, q1),

(5 —h.g.h) if 1 € (q1,00),
(EC.3)

where q1 = %(a + 2h), and g1 = a — h, are two thresholds on the retailer’s purchase quantity ¢;. It
can be seen that these are sub-game perfect Nash equilibrium, and that neither the manufacturer

nor the retailer gains from unilaterally deviating.

EC.2 Proof of Lemma 2

First, we show that 7V (w1, ¢1) lacks concavity at q; = Q= %(a + 2h), and ¢1 = @1 = a — h. From

Table A.2, and (7), we get 7™ (wy,q1) for three possible g;: when ¢, € 0,q1], ¢1 € (q1,71), and

onN (w1,q1)
oq1

q1 € [qr,00). The slope of 7™ (w1, q1) is given by the partial derivative in each of these

four intervals.

a—2q —w if g1 €[0,q1),
aT['N(wl, Q1)
B %(8@ —5h —8q1 —9w1) if ¢1 € [q1, 7, (EC.4)
q1

Differentiating a second time with respect to ¢ yields

-2 ifq € [0,2),

OZWN(wl,%)
A2 =91-5 ifa<lgal (EC.5)

0 if q1 € (C‘Tl, OO)

\

Therefore, (w1, q1) is piece-wise concave in g in each of the three intervals [0,q1], (q1,1),

o2nN (w1,q1)
F) 2

and [q7,00). However, the increase in the second derivative .
1

at g1 and gr implies that
7V (w1, q1) is not concave at q; = Q= %(a + 2h), and ¢ = @1 = a — h. A graphical representation

of this phenomenon is made in Figure 1, with a =1 and h = 0.1.
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Maximizing (7) with respect to qi, the retailer is better off purchasing ¢1 > ¢ and holding
strategic inventory when w; < W = 3—5" — h; and purchasing ¢; < g1 and not holding strategic
inventory when w; > W = %a — h. She is indifferent between purchasing a higher quantity (holding
inventory) and purchasing much lower quantity (not holding inventory) at w; = W = %“ — h (two

local maxima). Mathematically,

5h Qw1 — .
. a—g—Te(@,ql) if0<w < W.
q{v (w) = (EC.6)
%E[O,ql] it W <w; <a.

Note that the retailer’s first-period purchase quantity q{V : (w) is discontinuous at W = %“ — h.

The retailer strictly prefers to order the larger quantity for any w; < W, and for simplicity, we

assume that the retailer orders the larger quantity at the limiting value of w; = W. Recall from (6),

@)

if q1 € [0,@),

IN*(Ql) = (4q1 —a —2h) if q1 € [q1, G,

=

—h if ¢1 € (q1,00).

(IS

Substituting (EC.6) in (6), we derive the retailer’s equilibrium strategic inventory as a function of

the manufacturer’s first-period wholesale price:

" () 1(2a—3h —3w;y) f0<w <W, : )
I wiy) = EC.7
0 W <w <a.

Together, (EC.6) and (EC.7) give us (8).
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EC.3 Proof of Lemma 3

Substituting ¢V (w;) from (8) in TIY" (q1) from Table A.2, we obtain the manufacturer’s total profit

over the two periods as the following function of w;:

IV (w) = wiq (w1)+ 15 (wr)

+(9h% — 2hwy + (32a — 27wy )wy) if 0 < wy < W,
= (EC.8)

2(a? + dawy — 4(wy)?) it W <w; <a.

We maximize the manufacturer’s total profit IV (w) in (EC.8) with respect to wy. It can be easily
shown that TV (w;) is piece-wise concave in wj in the two intervals (0, W) and (W, a]. However,
Y (wy) is discontinuous at w = W = %“ — h. Further, for low inventory holding cost, offering w;
marginally higher than W causes the manufacturer’s profit to drop significantly. By comparing the

upper (w; < W) and lower (wy > W) branches of (EC.8) at W, it can be seen that at the limit, as

wy — W,

41
lim TV(w;) > lim IV(wy) Vh< a

— EC.9
w1 —W- w1 —W+ 100 ( )

The discontinuity at wqy = W = %‘1 — h implies that: (a) for low holding cost (h < %), the
manufacturer is better off offering w; just under W (inducing strategic inventory) than a marginally
higher price (does not induce strategic inventory); and that (b) in order to induce the retailer to

order large enough ¢; to hold strategic inventory (q1 > ¢1), the manufacturer must offer wl¥ < W.

From the lower branch of (EC.8), it is easy to confirm that, among all w; > W, the best the

manufacturer can do is to set w; = §. For h < h = the manufacturer maximizes his profit by

_a
130°
setting w] = %(16@ —h), i.e., the value that satisfies the first-order condition for the upper branch
of (EC.8). Forh € [h, h), he maximizes his profit by setting wl¥~ = W, i.e., the largest possible value

that induces the retailer to order ¢1 > ¢1. Finally, for h > h, he maximizes his profit by setting
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EC.4 Proof of Lemma 4

(a) In the interval [h,h), wi' slightly under W = 32 — h decreases at a faster rate in h than

either wf™ = 1—16(9(1 —4h), or w¢ = ¢ which is constant in h. For all h < h, it is easily shown

that w¢" < wf”. By comparing w!¥" just under W, and w®" = &, we find that they intersect at
1 1 Yy gwy ) D) Yy

h=hy = < h. Since wi¥" is decreasing in h when h € (h,h), we obtain that when h € (hy,, h),

the manufacturer offers w¥" < w® < wf™.

(b) From Table A.3, it can be seen that when h € [h,h), the retailer’s first-period purchase
quantity under no inventory observability, q{v t = %(13(1 + 20h), increases in the holding cost h. In
contrast, under full observability, qf Y = 1—12(4a — Th) decreases in h in the interval h < h. These
two quantity functions intersect at hy, = % € (h,hy,). Further, by comparing them with the

retailer’s purchase quantity under the commitment contract ¢¢° = 7, it is easy to confirm that

when h € (hy,, k), the retailer purchases ¢V > ¢ > ¢¢".

EC.5 Proof of Proposition 1

Recognizing that the upper (lower) branches of (8) correspond to the case where strategic inventory
is (is not) held by the retailer, we can substitute back into (7) to obtain the following expression of

her total profit as a function of wy only:

1 (g2 2 2 :

= (8a* + 5h* + 10hwy + 9wy — 8a(h + 2w;)) f 0 <wy < W
N N N* 16( 1 )
™ (w1) =7 (wi,qp (w1)) =
%(5@2 — 8aw; + 4w?) if W <w <a.

(EC.10)

The manufacturer’s total profit IIV (wy) is given by (EC.8), rewritten below:

IV (wi) = wi-q (wi)+T5 (wr)
+(9h% — 2hwy + (32a — 27wy )wy) I 0 < wy < W,

$(a? + dawy — 4(wy)?) it W <w; <a.
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From Lemma 3, we know that in equilibrium, the manufacturer’s first-period wholesale price offer is

5(16a —h) <W if h € [0, h),

=w® if h € [h,00).

M)

Substituting w{'" back in (EC.10) and (EC.8), we obtain the equilibrium profits of the retailer and

the manufacturer, respectively, under no inventory observability:

(

(1702 — 19ah + 47h%)  if h € [0,h),

N = 155 (41a? + 80ah + 100h?) if h € [h, h), (EC.11)
% if h € [h, o0),
and
55 (64a? — 8ah + 61h2) if h €0, h),
oV = 55 (237a% — 20ah — 400R2) if h € [h, D), (EC.12)
% if h € [h,00).

Adding (EC.11) and (EC.12), we obtain the total supply chain profit under no inventory observabil-
ity:
+55(260a® — 100ah + 371h%) if h € [0, h),

Y+ 7™ = 131962 4 140ah — 200h2) if h € [B, F), (EC.13)

3a? if h € [h,0).

These profits are shown in Table A.3, under N in the last two columns. We do not separately
tabulate the case when h € [h,o0), as the dynamic contract then converges to the commitment
contract, which is already tabulated under C'. Note that Table A.3 also provides the benchmark

profits under the vertically integrated channel (V'), and the full inventory observability scenario (F').

By comparing the profits of the manufacturer, the retailer, and the supply chain under the
dynamic contract with no inventory observability (N) with the corresponding profits under the

commitment contract (C') and the dynamic contract with full inventory observability (F') as given
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by Table A.3, we obtain the results in Proposition 1.

EC.6 Details of the Analysis of the Cost of Unobservability: Sales

and Operations Planning Errors

We will first describe the model of how sales and operations planning errors can affect strategic
inventory under full inventory observability (F'E), and then do so under no inventory observability

(NE).

Full-Observability Error (FE)

When the manufacturer can observe the inventory, stage 2a follows stage lc, and he can adjust
wy accordingly. From (2), we know that having carried I in inventory, the retailer’s response to
the manufacturer’s second period offer ws is independent of the manufacturer’s observability, and is
given by ¢2'F" (w2, I) = [% — I]+ . With probability «, the retailer has carried I = 0, and with
probability 1—c, the retailer has carried I = I*"F". The manufacturer chooses the appropriate w (1)
in each case to maximize his second period profit given by (EC.14). When I = 0, the second-period
decisions converge to the commitment contract: the manufacturer sets wo = 5, and the retailer

responds by purchasing gz = .

E[I5P(I)] = a- + (1 —a)-wa(I) - gbF (wa(I), I). (EC.14)

AN

@
2
After observing the retailer’s inventory, the manufacturer offers wf'® (I) = [3(a — 2I )]Jr, and the
retailer responds by purchasing qg BT ) = [i(a — 21 )]+, when the retailer has held I > 0. Thus,

the expected second-period profits of the manufacturer and the retailer are given by (EC.15) and

(EC.16), respectively.

E {H?E*(I)} a (‘i) +(1—a) (ng* (I) - qg“E*(I)) (EC.15)
E |7 (D)] = a|(a- ™ (0) - ™ (0) ~wf™ (0) - af 7 (0)]

+(1=a)[(a= @™ O +D)- (7 (0)+1) —uf™ (1) ¥ ()] (ECI6)
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In stage 1c, the retailer decides how much to hold in inventory when she does not make a mistake,
knowing that with probability «, she is going to make a mistake, and the manufacturer will respond

accordingly. The retailer’s expected profit-to-go after purchasing ¢; in period 1 is given by (EC.17):

E[mP(q,s1.1,0)] = alla—aq)(q)]+ 1 —a)(a—s1) s1—h-I]

+E [wa* (1)} , st.osi+ 1 < g (EC.17)

The retailer maximizes (EC.17) with respect to s; and I. Similar to the thresholds ¢; and g1 in
Lemma 1, there exist two thresholds, QF E— %(a +4h) and 7FF = a— % In the full-observability

error (F'E) scenario, the retailer’s equilibrium sales and inventory decision in stage lc is given by

(0,q1) if g1 € [0, "],
(IFE* (q1),s1" (‘h)) =9 (&4B8q1 —a—4h), L(6¢1 + a+4h)) if ¢ € (@F P, @"P), (EC.18)

(%(3&—4h),%) if ¢ € [qr7'F, 00).

The retailer’s equilibrium expected profit-to-go in the first period is
E | (a)] = E [7 P (a1, 5T (@), 17 (@) (EC.19)

In stage 1b, the retailer decides to purchase qf £ (w1, ) that maximizes her expected total profit
given by (EC.20):
E 77 (i, )| = E [7P(a1,0)] — w1 -ar. (EC.20)

There exists a threshold W = % — h that influences the retailer’s response to the manufacturer’s

offer w1, to purchase ¢f"#" (w1, @) and then hold corresponding inventory I (¢F'F" (w1, @), a), as

given by (EC.21).

(a(6+a)f4h(1fa)f7w1 3a74(h+w1)> if wy € [0’ WFE),

64+8a ) 64+8a
<qf7‘E* (’UJl, a)7 IFE* ('LUla Oé)) = ((z—2w1 ’ 0) if wy € [WFE, a]) (ECQl)
(0,0) if wy € (a,00).

\
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The manufacturer sets his first-period wholesale price to maximize his expected total profit given
by (EC.22):
E [HFE* (w1, a)} — w1 - ¢"E (wi,a) + E [Hg B (wy, a)} , (EC.22)

where

E [Hg B (wy, a)} —E [Hg’ E*([FE" (¢FE (w1, ), @), a)} . (EC.23)

In equilibrium, as long as h < /ﬁ(a) = ¢, the manufacturer offers w!®" (a) low enough such that the
retailer purchases qf E (w1, a) > q1 FE and holds positive expected inventory. In the F'E scenario, the
manufacturer offers the first-period wholesale price wf B () and the retailer responds by purchasing

the first-period quantity ¢f ¥ (a) as given by (EC.24):

a(18+a(35—4a))—4h(1—a)(1+4a) a(26423c)—36h(1—a) ithe [0 E(
. . 34+64a ’ 68+128ax ! , h(a)),
(w (@), 0l (@) = ( ) )

(3.%) if h e [h(a), 0o).
(EC.24)

The inventory held by the retailer in the event she does not commit a mistake, is given by (EC.25):

lesth)(5420) ity ¢ [0, h(a)),

IFE" (o) = (EC.25)

0 if h € [h(a),00).
Observe that the retailer’s first-period purchase quantity qf £ (a), her equilibrium inventory I FE* (),
as well as her expected inventory E [I7F” ()] are decreasing in a when h € [(LE(O{)). Substituting
(EC.24) in (EC.20) and (EC.22) gives us E [7FF"(a)] and E [II"F" (a)], the expected total profits

for the retailer and the manufacturer, respectively. The retailer’s expected total profit is

XFE . -~

. T6@aagtrz i I € [0,h(a)),

E [« (a)] = { ik (EC.26)
2

& if h € [h(a),o0),
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where

XFE = (a(a(156a 4 1925) + 2101) + 620)a”
—8(a(a(28cx — 95) + 8) + 59)ah

~16(a — 1)((100a + 167) + 76)h>.

The manufacturer’s expected total profit is

YFE

§@oatTy LM E [0, h(e)),

E [HF E*(a)} - (EC.27)

o if h € [h(),00),
where

YEE = (a(a + 61) 4 36)a? — 8(a — 2)(ar — 1)ah + 16(a — 2)(a — 1)h2.

No-Observability Error (NE)

When inventory is not observable to the manufacturer, he does not have the ability to tailor wo
based on the actual event of the retailer committing the mistake. However, he knows that with
probability «, the retailer carries zero inventory, and with probability 1 — «, she carries her best
INE",

response inventory In either case, her response to any ws offered by the manufacturer is

A (wo,I) = [% — I]+. The manufacturer’s expected second-period profit given by (EC.28):
B[P (s, 1a)] = ws (0™ (ws,0)+ (1-a) ™ (ws, 1)) (BC.28)

The retailer’s expected second-period profit is

E[m P ,0)] = al(a=a (s,0)) - 6 (wn,0) = wy g (ws,0)]
+(1=a)l(a— (@ (wa, )+ 1) - (65 (ws, 1) + 1)
—ws - g (wg, I)] (EC.29)
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Having bought ¢; in stage 1b, the retailer’s expected profit-to-go is:

E [ (g s1. L wz,0)] = alla—q)(@)]+(1—-a)|@—s)s —h-I]

+E [73F (w2, I, )] - (EC.30)

Knowing that the retailer is prone to make a mistake with probability «, the retailer chooses

sVE" (q1,a) and IVE" (g1, @), subject to s; + I < g1, and the manufacturer simultaneously chooses

wF" (q1,a), in anticipation that the retailer is choosing s; and I that maximize (EC.30). Note
that given any «, when the manufacturer infers that I is high enough, he may prefer to set

wéVE*( a

q1,) = § and sell to the retailer only when she makes a mistake and carries zero inven-
tory. Once again, we establish two thresholds ﬂN E and g7VF on the first-period purchase quantity.
The first threshold, ﬂN E_ i(a + 2h), is the minimum first-period purchase quantity above which
the retailer holds inventory: IVE" (q1,0) =0 when ¢ < ﬂN E_ The second threshold is defined as

a2 —a) —2h 2a(2 —a)+2h(1 —a) —a(3 —a)y/a
21 —a) 4(1 — )

7VF = min{

.

It can be seen that for any w; > 0, it is not optimal for the retailer to buy q{VE* (wy,a) > @M F.

Therefore, we focus on the region ¢1 € [0, ¥], where IV (g1, ) + sV (q1,0) = ¢1. In the NE
scenario, the simultaneous inventory and wholesale price made respectively by the retailer and the

manufacturer, are given by:

. . (0,%) if g1 € [0, o V¥,
(INE (q1, ), wy' ® (ql,a)) = (EC.31)
(M;(;:)?h’ a(2*a)+(3h:jq1)(1fa)) ifq e (ﬂNE’q—lNE)'

Observe that unlike the full-observability error scenario, now the manufacturer cannot observe the
actual inventory being held. Thus, his wholesale price in period 2 when ¢; is high enough, depends on
the expected inventory, and in turn, on . The retailer anticipates an increase in ws across the board,
since the manufacturer cannot determine whether the retailer has actually made a mistake or not, but

knows the probability of the retailer making the mistake. Therefore, in the event she holds inventory

INE" (g1, ) correctly, it is increasing in o when ¢ € (QNE,QNE), so that she can moderate the

effect of the increased wy. However, in expectation, E[IVF" (¢1, a)] = (1—a)-INF"(q1, a) is decreasing
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in « in the same region, and the manufacturer correctly increases prices as his best response to

reduced expected inventory. The retailer’s equilibrium expected profit-to-go in the first period is
E [W{VE*(ql,a)} =E [W{VE(ql, SVE (g1, 0), INE (g1, 0), wdE (g1, ), )| . (EC.32)

In stage 1b, the retailer decides to purchase q{v E” (wy, a) that maximizes her expected total profit
given by (EC.33):
E |xVF (wl,m,a)] =E [m¥(q1,0)] — w1 - 1. (EC.33)

As is the case in Lemma 2, the retailer’s expected total profit lacks concavity at @N E_ There exists

a threshold price WVE (a) = '1(%3:0?3) — h such that

taB—a—a))+a6—a)(w +h) —5h—9w) ifw €0, WVF(a)),
" (wi,a) = amm if wy € [WNE(a), al,
0 if wy € (a,00).
(EC.34)

The manufacturer sets his first-period wholesale price to maximize his expected total profit given
by (EC.35):
E {HNE* (w1, a)} =w - ¢VF (w1, 0) + E HéVE*(wl,a)] , (EC.35)

where
E [ (wr, 0)| = E [ (@)™ (¢ (wr, ), 0), IV (g7 (w1, 0),0),0)| . (EC.36)

The lack of concavity of E [ﬂ'NE* (w1, q1, a)] at ﬂNE leads to a result similar to that in Lemma 3.

We define two thresholds on the holding cost,

B a(l—a)?>(1—a(4—a))
o) = @ a6y ™
ha) = ﬁ (\/(1 “a) (149 —a (3l —saB—a) — (1— a)2> .
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Note that 2(0) = h and h(0) = h; and h(a) < 0 when o > 2 — /3 = 0.268. The manufacturer offers

the first-period wholesale price wi' ¥ (a) as given by (EC.37):

a(16704(1+a(13*0{(7z3a_)2))3f(f1{(i_1;)a)(1+a(13704(77a))) ifhe [0,&(0&)),

Wi (@) = QWNE() = @Gy, it h e [h(a),h(a),  (EC37)
s if h € [h(a), 00).
\
The retailer responds by purchasing ¢ () as given by (EC.38):
et iR e 0 h(a)),
NE*/ \ _ , —
@ (@) =141 (a ((1 —a)+ @é—a)) + 4h) it h € [h(a), h(a)), (EC.38)
4 if h € [h(a),00).

\

The inventory held by the retailer in the event she does not commit a mistake, is given by (EC.39):

R e 0 k)

I"F(a)=qa(l - L) it h € [h(a), h(a)), (EC.39)

S

0 if h € [h(a),00).

Observe that as in the case for full observability, the retailer’s equilibrium inventory IV (a) as

well as her expected inventory E [IVF"(a)] are decreasing in o when h € [0, h(c)). Substituting

(EC.37) and (EC.38) in (EC.33) and (EC.35) gives us E [V¥" ()] and E [IIVF («)], the expected

total profits for the retailer and the manufacturer, respectively. The retailer’s expected total profit

is

NE .
e @i if h € [0, h()),
E [V ()] = (Fhp + %) a2+ 2+ 5 ifh e [ae), h(a), (EC.40)
& if h € [h(a), %),
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where

XNE — (o —1)(a(ala((a —9)a +27) — 29) + 40) — 94)h>
—(ala(a((e — 7)o+ 8) + 23) — 23) — 34)a?

—2(a — 1)*(a(( — 6)a + 2) + 19)ah.

The manufacturer’s expected total profit is

ey i h € 0,h(a)),
NE* _ ) _
E [H (a)} = % if h € [h(), h(a)), (EC.41)
T if h € [A(a), o0),
where
YVE = @2(ala(e(3a — 22) +43) + 8) — 64)
+2a(a — 4)(a — 1)3h — (a(5a — 34) 4 61)(a — 1)%h2,
and

ZNE = (a=3)(a((a — 1)a+15) — 79)a® + 4(a — 5) (o — 1)%ah — 16(ar — 5)2h2.

From (EC.26) and (EC.40), E [77#"(a)] and E [#VF" (a)] intersect at

(3204 17)- U+ V

) = S T B) 2a+ 5 (da + )50 — 1)

where

U = /(a(a(a(a(da(16a — 45) — 2275) — 2197) + 10610) + 22035) + 10359),

and

V = (20(a((235 — 28a)ar 4 1565) + 2157) + 1746).

It is easy to confirm that when « € [0, 1], hy(a) is decreasing in «, and hx(a) > 0 for @ < 1, and
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hy(a) =0 for a = 1.

EC.7 Proof of Proposition 2

From Sections (F'E) and (N E) respectively, we have

ﬁ(a) = Z, and
Ra) = ﬁ (\/(1 — ) (49 —aBl-5aB3-a))) - (1 — a)2) .

(a) Recall from the baseline in Section 3.3 that i = 9. Therefore, h(e) = h. It is easy to confirm
that h(a) is (concave) decreasing in « for all a € [0, 1].

(b) Observe that 2(0) = h > h = h(0) and h(1) = 0 < h = h(0). Thus, there exists an @ € [0, 1]
such that for all & > @, h(e) < h(c).

(c) Note that the dynamic contracts under the FE and the NE scenarios converge to the
commitment contract when h > ﬁ(a) and h > h(a), respectively. Since the manufacturer benefits
from strategic inventory when in either scenario, h is lower than the corresponding thresholds ﬁ(a)
and h(a), it is easy to confirm from (EC.27) that E [[I"F" (a)] > I = % when h < /}Z(a), and
E [II7¥ (a)] = 1" when h > h(). Similarly, from (EC.41), E [IIVE" ()] > 119" when h < h(w),
and E [IIVF" (a)] = 19" when h > h(a).

From (b), for all o > @, h(a) < 77,(0(). Therefore, when o > @, for h > h(w), E [TV ()] =
° < E[I1FF"(a)]. Further, when h € (R(a), h(a)), E [IVE" ()] = ¢ and E [ITFF" ()], thus
E [IVF (a)] < E [IIFE ()]
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