1 Choi and Shin (1992)

Consider a model with two firms and two vertically differentiated goods.
We label h and [ each firm. The h (resp. [) firm produces the high
(resp. low) quality variant wu, (resp. u;). The range of quality is in the
interval [u, 0] where @ is the highest quality level that is technologically
feasible. There is a continuum of consumers distributed uniformly over
the interval [#—1,6 | with unit density, where # > 1. Each consumer does
one of three things -buy from firm 1, buy from firm 2, or not buy at all.
We consider a 3-stage game with the high quality firm defining its variant
at the first stage, then the low quality firm defining u; and finally the
two firms deciding simultaneously at the third stage the corresponding
prices p, and p;. Consumers display the same preferences with respect
to variants, so that their indirect utility function U; () writes as

Ouy, — py, if she buys h
U; (6) = < Ou; — p; if she buys 1 (1)
0 otherwise

The corresponding demand function of each firm can be written as
follows

_ph—pz)
Up — U

Pn — D1 b
zy(ph, 1) = - — .

Tp(pns 1) = (0

Up — U W

Profit functions then write as

I}, = prn
1L = pyy

From profit maximization w.r.t p;

0 P =i\ (o — 2pp + Oup, — Ouy)
Ph Up — Uy Up — U

From the F.O.C. we get:

=0

(21 — 2pn + Oup, — Owy)
Up — W

=0or

1

1 1
— p b Oy — =0
Pr(pr) SP+ 5 0un — 50w

Notice that pp(p;) is a BR, namely best reply function.
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Can you comment this BR?
Now I compute the BR for firm [ :

9 Ph—PL P\ _ 1 B
— (| =) = —F——— (pvw — 2piup,) =0
Opy Up — W Uy U (Uh - Ul)

1
- -2 =0
U (uh . ul) (phul pluh) or
pu(pn) = Lbn,,
I\Vh 2uh l

Again, how do you interprete p;(pn)? It is a BR (prices are strategic
complements!)
1pn

3y — o

1 Zun 1pl , Solution is:

5D + §9uh — §9ul — DPn 0

(20u2 — 20upu;)

Pn=

4uh — U
(Qupu, — Ou?)
p=—"——""
4uh — Uy

Thus, we can write the demand function at these optimal price. Let me
remind that we are still at the price stage.

ph_pl)
Up — U

P —P1 D1
T1(Ph, 1) = —uw

zh(pr, ) = (6 —

Hence, when evaluating the demand function at these prices we obtain:

_ Dh — Pi B up,
.flfh(phapl) - l(e - up — U ):| (2(9“%7261%1”) (guhulfgulz) = 29—4uh ~
Pr= dup —ug PL= dup —ug
wpnp) = | (2= -2 —g—
\Ehy Pl up, — Uy w) |, (20ufu;i6:lhul) i (0u4;;1::jl"zz) duy, — ul'

Accordingly, we can write the profit function which will be considered
by firms at the quality stage.

m, — (26 up, (20u? — 20upuy)
duy, — dup, — wy
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and

0.2
m— (6 up, (Qupuy — Ouy) .
4y, — uy dup, —
In line with the above, I proceed by backward induction.

So I start considering the low quality firm. This firm defines at the
second stage, after observing the optimal quality

0 ((9 up, ) ((Quhul —0u?)>> _ g2 duy, —7ul3 _o.
8ul duy, — wy dup — (4uh — Ul)

We get that

4
w(up) = —Un
THIS IS NOT THE OPTIMAL QUALITY! For the optimal quality to
be computed, we have to move to the first stage e verify how the high-

quality firm determines wuy,.

0 ((29 up, ) ((20u%—26’uhul))) :492W4u%+2ul2—3uhul'

6uh 4uh — U 4uh — U (4uh - ul)3

It is immediate to notice that profit function II, is monotonically in-
creasing in wuy. Since we have assumed nil costs, we can conclude that
up = U.

Then, we move to stage 2 and finally stage 3.
As far as stage 2, we can write

4
U = =1u.

7

As far as the third stage we can write

20u? — 20
DPh = [( S uhul)] = —uf
4uh —w uh:ﬂ,ul:‘—;ﬂ
(Qupuy — Ou?) 1 _
= | ) — —auf.
b |: 4uh — W uh:u,ul:%ﬁ 14u

Now, it remains to check whether the assumption that the market is
uncovered is consistent with this equilibrium configuration.
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To this aim, we proceed as follows.

Let us writing first the marginal consumer who is indifferent from
buying u; ant not buying at all.
Uuj
b

0, =

elzlgi

ul:|pl—1—14u9,ul—%u 8

Hence, market coverage is depending on whether g % 0—1. g —0+1=
—2 (760 -38).

Then

e for any 6 such that (8 — 76) > 0 or § < 2 the market is uncovered

8
7
e for any 6 such that (8 —70) <0 or 0> % the market is covered.

2 Bertrand
pp = [[(2‘9”% - 29uhul):|uh=uz - 0:|u =u,
pr= [(HUhul - Hu%)}uh:ul - 0

When moving to the profits:

1, — (26 up, (20u2 — 20upu;)
4wy, — g dup, —

u (20u2 —20uhul) .
[(294uhﬁul > ( 4huh—ul =0
Up=1U]

and
m— (6 up, (Oupuy — Ou?) .
duy, — uy duyp, — wy

w (Quhulfezﬂ) A
{Qu%zm)< i —0=0
up=1u;

Market power:
Lerner index:

Its value ranges from 0, in case of a perfect competition, to 1, in case
of a pure monopoly.



Definition 1 Bertrand paradox: in a duopoly with homogeneous product
and firms competing in price, the equilibrium configuration "coincides”
with the one observed under perfect competition.



