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Main Question

How limited commitment and the temptation to price discriminate
shapes the design of a firm's product line ?
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Motivation
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Motivating example
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Answer
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Model

Assumptions:
1.A profit-maximizing firm and a consumer interact over two periods, t € {I;2}.
2.No discount payoffs across period
3. The consumer’s valuation for each of the goods 1s private information.
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Model

Firm:
period 1:
the firm produces a good of variable quality at a nondecreasing marginal cost.

ql: good’s quality
x1 : denote theand the payment from the consumer to the firm in period 1
(ql; x1) €[0;Q]xR = Al

The firm incurs cost c(ql),c(ql)%/2 to produce quality ql

period 2:
the firm produces an indivisible good at 0 marginal cost. Period-2 allocations are
described by (q2; x2) € {0; I}xR=A2
q2: whether the period-2 good 1s assigned to the consumer
x2 : denote theand the payment from the consumer to the firm in period 2



Model

Consumer:
period 1:
payoff: ul(ql; x1;0) =0ql — x1, where 6 € [0; 1] =® denotes the consumer’s type
consumer’s type 1n period 1 1s distributed uniformly on [0,1]
In period 1, the consumer does not know her valuation for the good in period 2

period 2:
payoff : u2(q2; x2; v)=v q2 —x2, where v € {vL; vH}, 0 <vL <vH.
her valuation in period 2 1s vH with probability p(0)

F1: the firm’s belief about the consumer’s type in period 1
p(0): the probability that a consumer of type 0 has value vH in period 2.



Product-line design under commitment

In period 2, the consumer must find 1t optimal to reveal her value

(0, v)=vage(0',v) —x(0',v) 2 vga (8, V') = x2(0', V'). (F-1Cyr )

In period 1, the consumer must find 1t optimal to reveal her type. That 1s, letting:
U(6",0) = 0q1(6")—x1(6")+p(0) (viaqa(6', vir) —x2(6", vir) ) +(1-p(6) ) (v q2(6', vi ) —x2(8", v1.))
U1(6,0) > Uy (8, 6). (F-ICq o)
U:1(6,6) > 0. (F-PCy)

goax fe [x1(0) — c(q1(0)) + p(0)x2(0, viy) + (1 — p(8))x2(6, v )] F1(d6)
(F-OPT)

subject to the constraints, (F-PCy), (F-1Cs¢), (F-1Cq /).



Product-line design under commitment

1. In period 1, a consumer with type 6 obtains quality

0 if9<%
ql(e):{ 261 ifg>1/2

2. In period 2, a consumer with type 0 and valuation v obtains the following allo-

cation. If @ <1/2,

(1,vy) ifv=vy

(0,0) otherwise

(q2(8,v), x2(6, v)) :{

Instead, if @ >1/2,

(g2(0,v), x2(0,v))=(1,v) forve{v,, vy}



Product-line design under limited commitment

Timing and strategies: At the beginning of each periodt € {1; 2}, the firm proposes
a mechanism, Mt. A mechanism Mt consists of a set of input messages, Mt a set of

output messages St, and a device't : M — A(St x At), which assigns to each input
message m € Mt a distribution over output messages and allocations.
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Figure 5: Timing with limited commitment
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Product-line design under limited commitment

max [ [ Da(F) -~ c(an(F)) + @5 (vi, Fo)ve + (1= 5 (v, F2))p(@)vi] B(dF10) Fy(d0).
(L-OPT)

To maximize:

_ (1-F(6))

a1(F2) (0- S22 ) - c(ar(F2)) + (1= g5 (ve, F2))p(6) vir+
[A(e)[[ qz(VL Fs) (P(9)vH+(1 P(B))(VL—lp;?Q)lfile()e)A )) F2(d6)Pace)(dF2).

(3)

subject to the constraints that
Pa(o) is Bayes plausible given F;, (BP)
U'(8) = [g1(F2) + p'(0)Avg; (v, F2)] B(dF,|0) is increasing in 6. (MON)

A(©)



Disscussions and Comments
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