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The manufacturer solves 7y =

1
max Qw — §CQ2

st. Q<gq
and obtains Q* = min{*, ¢}.

The retailer solves mg =

q 1
max / zf(x)dx +/ qf(x)dx — wq
0

q

and obtains ¢* =1 — w.

When 1 —w <%, Q" = ¢* =1 —w. Plug Q" into myy, solve it, and we obatin wy = %iz
When 1 —w > %2, Q" = %. Plug Q" into myy, solve it, and we obtain wp = ﬁ
Now, we replace w in my; by wi or we, and find out that w* = w; = éif is the optimal

wholesale price.

When the wholesale contract may lead to low order quantity (e.g., when the retail price is too
low) and the production cost is small enough, the manufacturer would offer a positive return
credit in equilibrium.

Under integration, p; = py = p. Maximize pq = p(1 — p + 6p) and we can obtain p* = ﬁ.

Maximize p;q; = p;(1 — p; + Ops—_;) for i = 1,2 and we can obtain p} = p = ﬁ.
K3

Maximize (p1 —w1)(1 —p1 +0p2) + (p2 — w2)(1 — p2 + Op1) and we can obtain p;
fori=1,2.
w3 —q

Maximize w;(1 — (3255 + %) + 0(5255 + “57%)) for i = 1,2, and we can obtain w} = 5.

Under ID, the profit function for the retailer and the firms would be:
mr=(p—w)(L—p1+0ps) 7 =po(l—pa+6p1) w =wl(l—p1+6pa).

First, we may find the optimal pj and pj by solving the F.O.C. of 7 and 7)%:

om ordt
R 1 2p 4 0py+wy =0 2 =1-2py+6p1 =0
Op1 Op2
* 1 + le x 1 + le
=99 71— P99 a0
Then, we can plug in p} and p} to 7, solve the F.O.C., and obtain w} = 42_222.

True. The equilibruim retail prices under II is p; = ﬁ + 5t for i = 1,2, which is greater
than prices under pure integration (p; = ps = ﬁ)

True. The equilibruim retail prices under II is p; = ﬁ + 5t for 7 = 1,2, which is greater

than prices under DD (p; = ps = 2710)
2w
i—07>

1D is ﬁ + %, which is also greater than py under DD (py = ﬁ)

True. p; under 1D is ﬁ + which is greater than p; under DD (p; = 2—i0) po under

Ppp = Pr(0 = 0p]s = sp) = Zrpennisin) — Prismsnlobu) Fri0=0n) ALY

1
2



(b) Np = E[9|S = SB] = Pr(@ = 9L|S = SB)QL + Pr(& = 9H|S = 83)9]-[ =\, + (1 — )\)QH
() Qp =Pr(s =sp) = 3.
(d) First, we may define mg as salesperson’s utility function,

L L
T = H{}iXE[Uk + vz — 5ajk|8 =s4] = nalix(uk + v Nja,, — iajk)'
We then have the F.O.C.
7ng = —ajk -l—’l)kNj =0.

After solving the F.O.C., we have the optimal effort
ajy = v Nj.

(e) The retailer’s objective function can be formulated as

1
TR =  max Z 5[(1 - ’Uk)NjQU}C — ug).

URUTS. v >0
Jj€{G,B}

(f) From (d), the salesperson’s optimal profit can be formulated as
Tg = up + 1v,%N-Q.
9 J
The IR constraints can then be formulated as,
1
uG + 51%1\% >0, (IR-1)
1
up + 51}%1\@ > 0. (IR-2)
The IC constraints can then be formulated as,
1 1
ug + §véNC2; >up + iv%Né, (IC-1)
1 1
up + 511,23]\7% > ug + ivéN%. (IC-2)
(g) Let (IR-2) and (IC-1) bind, we have
1
up = —iv%Né,
’U/_—12N2+12N2—12N2
G = Q’UB B 2’UB G QUG G-

Plug them into the retailer’s objective function, we have

1 1 1 1 1
TR = 5[(1 — Ug)Ng;’UG +(1- UB)NE;UB + iz)QBNé + §’UQBN% — 511]29]\7(2; + §v2GNé]
1 1 1
= i[NévG + N]23UB ~3 évé — §Név,29].

Next, we have the partial differential equations

67‘(3 1
e 5[ & — Névg] =0,
67TR 1 2 2
2
Finally, we have the optimal v;: v§ = 1;v5 = x—g,
6 4 2 6
and the optimal uy: uf, = %(f% + Nﬁgc — N&)up = f%x—g



(h) Step 1:

a= Pr(s = sj)aj;
JE{G’B}
L + L
§UG G EUB B
1 1 N3
=gNet e Ne
_ ING+Nj
2 N2
B E(QL(l —A)+ 05N+ (0L +0(1 — V)3
2 (9[,(1—/\)-1-9[{/\)2
Step 2:
da 1 a (O —01) (05 + 01)2 (01 (3X —2) — O1(3) — 1)))
ox 2 (O (A —1) — 0 N)3
_ 1(_ (0 — 0.)(0m + 01)%((0 — 0L)(3X — 1) — eH))
2 (=Ng)? '

Finally, we find that when the difference between 0y and 6r, is large enough, A has positive

effects on a. In the contrary, when the difference between 0y and 6y is small, even if A is
large, A still has negative effects on a.



