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Abstract

In the durable goods monopoly literature it is standard to assume perfect
foresight over prices on the part of consumers. The typical result that the
monopolist's market power is gradually lost is a function of this full infor-
mation requirement. This paper employs a two period model to examine the
effect of asymmetric information on the seller's equilibrium price path and on
society's welfare. I show that the firm can regain some of its lost market
power, depending on consumer's expectations. Also, there is an expected

profit loss compared to the full information case.



I. Introduction

In the durable goods monopoly literature it is standard to assume perfect
foresight over prices on the part of consumers. One way to relax this full
information assumption is to recognize consumers' uncertainty regarding the
monopolist's costs. 1In this paper a two-period model is used to analyze
the problem of a monopolized durable goods industry in which only the monop-
olist knows its costs and how these costs change with time. The purpose of the
study is to investigate the effect on profits of private information and ana-
lyze the implications for price dynamics.

Consumers are assumed to know only the distribution of costs in each
period. Consumers have rational expectations over second period costs and can
infer information about costs and second period price from the price charged
in the first period. One option open to the firm with private information
over costs 1s to attempt to "commit"” to a lower second period output level by
claiming that its costs are high. The low cost firm accomplishes this by
charging the same price in the first period as would a high cost firm. If this
action can be taken in equilibrium, consumers may be unable to infer the
second period price with certainty.

Whether the price path under private information differs significantly
from the full information price path depends on consumers' expectations of the
monopolist's true cost structure and how these expectations respond in equilib-
rium to varying price signals. The way in_which expectations vary is endogen-
ous to the model. The exogenous element behind the results is the statistical
dependence of costs over time.

Section II discusses the framework for the model and presents examples.

In Section III a more general case is developed. Conclusions are given in

Section IV.



II. General Model with Two Cost Types

A. The Game

The game under consideration can be described in four stages. In the first
stage Nature draws a random variable, determining the firm's "type,” t. 1In
the second stage the firm learns its type. Firm type could be determined by
any one of a number of firm-specific variables. ‘The actual units and range of
te lt, T+] will vary depending on whether t delineates, for instance, costs
or capacity. At stage 3 the firm chooses a first period strategy. A strategy

for the firm is a function from its type to first period sales price, P The

1
monopolist is assumed to have no means of commiting to a given strategy. The
range of types in conjunction with the specification of demand will determine
the minimum and maximum observable Pl' Define these to be PI and P{,
respectively.

Consumers in Stage 4 must draw an equilibrium inference about the sales
price in period two, PZ’ from the information contained in Pl' A strategy for
consumers is a function g: [r , r+] X [PI, PI] + [0, 1] where r can be
thought of as reservation price and "0" ("1") denotes that the consumer does
not (does) buy in the first period. We are assuming that risk-neutral consum-
ers are distributed continously along the rental demand curve and that they
each buy one unit of the good. Consumers willing in principle to pay P1 must
decide whether to buy the good in the first or second period. This decision
is based on the expectation of the capital loss on the durable good, P1 - 6P2,
where § 1s the rate of discount common to consumers and the firm. Consumers

form expectations of second period price that are confirmed in equilibrium.

Second period sales will be determined directly from the demand curve.
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Implicitly, the game is one of competition between types.l A low cost
monopolist may wish to hide behind its accounting figures in the first period
and claim that it is a high cost producer. On the other hand, it may choose

to charge that P1 that reveals it to be low cost. 1If the former action is a

feasible one for a low cost firm, the high cost monopolist may in turn have an

incentive to charge a P, that distinguishes its true type in the eyes of con-

1

sumers. These possibilities for strategic behavior must be taken into account

by the consumer. A monopoly is known to exist, but its type may not be com-
pletely revealed by Pl' There is only one firm in the industry for any given
realization of the game. |

The interesting case occurs when consumers cannot directly infer P2 by

observing P This imposes the requirement on the model that the private

l.
information be multi-dimensional, for example, period one and period two costs.

If P1 were a function of only one unknown, consumers could theoretically invert

the function that relates P1 to the unknown variable and infer P2'2

B. Private Information with Two Cost Types

Let ¢ and ¢, be the constant levels of marginal cost in periods one and

two, respectively.3 Start with the case where c1 and c2 each take on only two

values, ¢, = (51, El) and c, = (22, 52). In this paper it is assumed that con-

1
sumers gain no information about the monopolist's true type by observing first
period price. That 1s, an equilibrium condition is imposed that requires a
high or low cost firm to charge the same price in the first period. The pur-
pose of this restriction is to separate the welfare effect of imposing private
information from the signalling effect of Pl.

Assume a firm is low cost (gl, 52) or high cost (El, EZ) in both periods.

Costs in the first period are uniformly distributed. A probability A is at-

and (1 - A) to c.. The uniform distribution assumption over c

tached to 52 9

1
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implies that the likelihood, A, of a firm's second period costs being ¢, or EZ

L The values that cl and c2 take on will be

determined by the equilibrium condition mentioned above.

does not depend on the observed P

Consumers try to infer the true cost structure of the firm after P1 is

announced. The definition of the user cost of capital and rational expecta-
tions over price imply the following relationship between sales price (P) and
implicit rental prices (R): P1 = R1 + GRZ. First period buying decisions are
based on the expectation of P2 given Pl’ E(PZIPI)' The demand relation for
first period stock, Ql’ as a function of rental price is Ql = QI(RI)' Noting

that in a two period model R, = PZ’ we can write this as QI(PI-GE(PZIPI)).

2
Assume a linear demand curve: 52 =q - 3?2. The symbol "~" is used to
denote variables under the private information regime. In period two the mon-

opolist chooses P, to maximize period-two flow profits:

2
ok
P2 = arimax (P2 - CZ)[QZ(PZ) - QI(PI - GE(PZIPI)]
2
~ a - 61 + Bcz
(1) => P2 = -—-———EB—'—'—'
Note that
(2) E(PZIPI) =AB)[  + (1 -MF,|
) )

o - 61 + 332’
28

where E(cZI?I) = 62, and,
(3) 4, =a -8B - s&(F,[F)).

Substituting equation (3) into (2) we can eliminate the expectation and derive

a reduced form for 51 as a function of ?1:



85c2

B~
1 Y7 57%

7 +5

(4) Q) =a -

N*
To find the optimal Pl under private information miximize the present dis-

counted value of profits,

B} = argnax (B, - ¢)Q,(2)) + 8[(2, - ¢,)(Q,(2,) - Q ()],

31

subject to the perfectness constraint (4).

In general, the perfectness constraint alters the first order condition

for P, by the addition of a term 3P2/3P1’ We define this term as the price

1

updating rule. A non-zero value for aPz/aP implies that sales prices are

1

linked over time. Consumers foresee a set relationship between any given Ql

and PZ' The monopolist incorporates this relationship into the first period

problem. This establishes the link: consumers' beliefs about P2 will influ-

ence the Pl they are willing to pay and thus the P1

mally charge. Note that the best of all possible worlds for the durable goods

the monopolist can opti-

seller would be (8P2/8P1) = 0.
Before proceeding, the question of existence must be addressed. The low

cost firm has two choices: either choose a §1 that will reveal the firm to be

: ~k
low cost (a "separating" strategy), or choose the P

1
would set under private information (a "matching” strategy). The high cost

that the high cost firm

~k ~k
firm also has two choices: either charge P or charge P, + ¢ and reveal

1. 1
to consumers that it 1s high cost. If the low cost firm finds it more profit-
able to reveal its true type, an equilibrium with the same properties as the

full information case will exist. If the low cost firm mimics the high cost

firm when there are only two cost types there 1s non-existence. The high cost
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firm will always want to raise price by € and let consumers know its type.
If there were a continuum of types, as in the case that follows, one firm
raising its price by ¢ will only be matching another firm's price and an
equilibrium will still be possible. The two cost fypes case is useful nonethe-
less in providing intuition for the cases to follow. |

Heuristically, the outcome of the model can be seen with the aid of Fig-
ures | and 2. Figure 1 represents the case for a low cost producer. The low
cost firm under private information can afford to charge a higher price
because the effective demand curve it faces is shifted out relative to the
public information case. With a non-zero probability that the monopolist
could be high cost, consumers will attach a positive weight to both potential
second period price outcomes. This lowers the expected capital loss given the
first period price. Buyers will demand more at any given price as is shown in
Figure 1. That is, demand has shifted out. While consumers are on their

~demand curve in expected price, they are off the curve ex-post. The opposite

effect (Figure 2) holds if the firm is a true high cost producer. In this
case consumers may be afraid that the firm will be revealed to have low costs
and charge a second period price much lower than expected. Uncertainty on the
part of consumers as to the identity of the monopolist imposes a negative.
externality and decreases revenues for the high cost monopolist.4

To find the price updating rule substitute equation 61(51) from equation
(4) into the first order condition for second period price (equation (1)) and

differentiate:-

(5) N 2 + 6
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This price updating rule is identical to that under full information. If
expectations of second period cost are not a function of Pl’ imposing private
information on the model has no effect on price dynamics. No leverage is

gained over consumers when P, does not signal commitment to a cost type.

1

Changing the assumptions of the model to allow ° and ¢, to be imperfectly
correlated, as in Section III, drives a wedge between the public and private

information cases.

III. The Effect of Private Information with a Continuum of Types

We now turn to the equilibrium properties and welfare implications of the
model when there is a continuum of potential types. The analysis begins by
using the illustrative case of two cost types from the previous section and

applies it first to the case where ¢, is a continuum distributed independently

1

of <, and second to the case of costs which are correlated over time. Again,

the equilibrium studied is that which occurs when the consumers cannot unravel

the monopolist's true type by observing Pl.

A. 1Independent Costs Over Time

-+
Let c € (c1 , cl) be a uniformly distributed variable and let c, =

(92, Ez) as before. There is now a range of first period prices that could be

charged either by a g, or 32 firm, depending on the associated Cye There must
be some gi and E{ for which (gi, 92) and (E{, Ez) lead to the same Pl' These
are depicted in Figure 3 as c* and c*, Unknown to the consumers is whether

1 1

their state of. the world is the upper or lower line segment of Figure 3.

Given the support of g and El’

tively, the marginal densitites, Pr(gl) and Pr(El), are uniform. In

defined by (g%, EY) and (Eﬁ, ET), respec-

order to isolate the welfare effect of private information, the supports of 4



-8-

are constructed so that the conditional densities are uniform. In particular,
when one takes a horizontal slice of Figure.3, the probability of c2 being

¢, or Ez is invariant as the slice moves up or down. Changes in P1
no additional information on the probability that the monopolist is high or

provide

low cost. A remains a constant. Further, Figure 3 demonstrates that the
case under study is actually made up of a continuum of two cost cases.
The first result focuses on expected profits under private and full

information.

Theorem 1: With linear rental demand, expected profits under private
information are less than those under public information when the two firm

types choose the same first period action.
Proof: Given in Appendix A.

Theorem 1 implies that while the low cost firm gains at the expense of the
high cost firm, on average profits are lower under private information than
under public information. The equations in Appendix A point out that the diff-
erence between Er and Er turns on the covariance of quantity with second period
costs. In the private information case quantity covaries too little with
costs, resulting in a misallocation of costs across types.

It is not surprising that in expected value the firm is worse off under
private information. Given that consumers do not update their inferences
about costs upon observing prices, firms would like to reveal who they are.

Also, giQen that consumers can substitute out of Q1 into Q2 they will not
bear all of the social losses. The production misallocation represents the
share of this loss borne by the firm. If Q2 were independent of second period

price (for instance, if the demand curve were highly kinked), then this
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nonlinearity would reverse the result. In this case, Q2 would not covary with

¢, and the second period expected profit difference would disappear. Net first

2
period profit gain would remain. In the linear case, however, the direct
expected gain from fooling consumers in the first period is swamped by the
monopolist's share of the social losses in the second period.

An important final remark concerns the pricé updating rule. Note that equa-
tion (5), which defines the price updating rule, still applies for the case
where ¢ is continuous but independently distributed of Cye P1 provides no
information that consumers can use to readjust/their prior beliefs about 52.
In this respect, the case of perfectly correlated costs that are private infor-
mation for the firm and the case of given costs that are common knowledge are
not dissimilar. Although the price levels will be different, the rate of
change of prices is unaltered. There is no change in the price updating rule

that the monopolist uses. The perfectness constraint binds with as much force

as in the full information case.

B. Associatéd Costs Over Time

Again assume that there is a continuum of possible marginal costs in the
first period and two possible levels of marginal cost the second period. This
section relaxes the independence assumption and allow costs to be associated
over time. Differing price signals in the first period will alter consumers'
estimates of the probability that the monopolist is high or low cost. If con-
sumers knew that costs were positively associated over time a high P1 might be
used to infer that the likelihood of the firm being a true low cost type is
small, No assumptions on the sign of the covariance between first and second

period costs are made.
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Let EI(PI) be that c, which leads to P1 if gy is the state of the world in

1

period two. Similarly define Ei(Pl)' Denote the joint density of c1 and

c, by f(cl, cz). While the marginal densities of < and E& are uniform, as

before, the density of c1 conditional on <) is not. Thus,

£(e, (B, ¢))

(6) Pr(EZIPl) = - - ’
where the numerator is the probability of the particular event (El’ 92) and the
denominator is the probability of the firm being low or high cost. Defining

Pr(zzlPl) in a similar fashion and taking the expectation yields:

£(c, (), ¢))e, + £(c (P), c,)c
o B(c,|P,) = 5,2 - 1717 =27=) _ 171 4 272
£(c;(B))yey) + £(c;(R))sc))

Equations (1) and (2) remain the same while (4) is changed to

gée,(B.)
Nox 28 2(Fy
(8) Q) =a-5TF P

Going through the analogous first period maximization a new equilibrium ?1 is

found for the case where the expectation of costs itself depends on P

1
g b ] ] ’ ] 2 2 2 b

acz _ 3E(c2|P1)

QPI 3P1

(9) c

'
2

2

sign of Eé will determine whether the perfectness constraint is more or less

It is ¢! that emerges as the driving force behind the dynamic price path. The

binding. Equations (7) and (9) together define a first order differential

equation in EZ' Without solving this equation we can learn something about
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the equilibrium and the properties of Cé(Pl)' Using (9), one can define

cl(Pl) explicitly (taking advantage of the linear nature of the problem):

A A 5
- 1 —
(10) Cl(Pl) c(a, B, ¢yy C Pl) + 5 C

2’ 2°

Let f be shorthand notation for f(E&(Pl),Eé) and similarly for f£. Then

the rational expectations identity (7) can be written as:

i
¢)
)
+
(g]
a1 ]

Ez(g + I

(11) <> L+ =

- £
9 + C2('§')n

2
From (11) we claim that sgn Eé = sgn a(f/g)/apl. This observation leads to

the following theorem.

Theorem 2: If the likelihood of observing 22 decreases in Cy iQe., if

—2—-2n (%0 < 0, then Eé < 0. If the likelihood of observing Ez increases in

Bcl

= R )
1 ¢ £

cy then 0 < CZ < 5

Proof: See Appendix B.

The sign of the likelihood function with respect to an increase in c, Te-
lates to the covariance of costs over the two periods. Suppose the production
process involves learning by doing. Then costs will covary positively over
time. As 4 increases, consumers are less surprised to see'-E2 next period and
more surprised if ) occurs: 3%T n (g) > 0. At the same time this positive
covariance imglies that if a high P1 is announced, consumers reason that such
a P1 is more likely to have come from a relatively high cost firm both periods
than a relatively low cost firm: Eé will be positive. The two inferences on

expectations and the likelihood ratio go hand in hand given the covariance of

costs with time.
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Taking positive covariance as the more likely case, the conclusion follows

~k
that the perfectness constraint becomes less binding. The derivative of P, in

2
equation (1) with respect to P1 is
23
2 _ 1 _ s ar
~ 2+68 2(2+68) 2
9P
1 .
<o 4f & > O
2 +6 2
But, E'%Tﬁ'is the value of aP2/8P1 both in the perfect certainty case and in

the private information case when costs are perfectly correlated over the two

~k
periods. A lower value for aleaP reflects two properties of the equili-

1
brium. First, it implies that the function relating P, to P, is flatter, or

1 2
rafher, the dynamic characteristics of the price path have changéd. Second,
it shows that the link between ?1 and §2 has been weakened. 1In other words,
the incentive constraint on the monopolist is relaxed with imperfectly corre-
lated costs and private information.

This in turn implies that the externality under private information with
imperfectly (positively) correlated costs is diminished. When costs have a
positive association over time, the monopolist, despite the uncertainty, can
convince consumers that a minimum expected capital loss is more likely. An
extremely high first period price will lead consumers to believe that an
extremely low second period price is very unlikely and this lowers the expec-
ted capital loss. Rational expectations over second period costs guarantees

that consumers will be right. This guarantee is a means of commitment for the

monopolist no matter what his cost level.

IV. Conclusion
This paper has emphasized the role of private information in the durable

goods monopoly problem. Consumers must infer second period price from the
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price charged in the first period, given that they do not know the monopolist's
true cost structure. Under these conditions, a low cost firm may have an
incentive to charge the same price as would a high cost firm. If costs are
unassociated over time, first period price is an uninformative signal. When
price in period one does not signal commitment to a particular cost type the
charécteristics of the dynamic price path are unchanged relative to the full
information case. Second, imposing private information leads to an expected
profit loss, again relative to the full information case. Abstracting from
the effect én profits of consumers basing their decisions on expected second
period price, there is a misallocation of production across types under private
information. In the linear demand case this misallocation outweighs the direct
benefit to the monopolist of influencing expected second period sales price.
Positively associated costs over time reduces the tendency for the monop-
olist to lose profits on average when consumers cannot infer true costs from
first period price. The nature of the private information alters the commit-
ment problem for the monopolist. In many situations private information makes
it more difficult to have binding contracts. In the durable goods monopoly
model credible revelation continues to be a problem for the monopolist. Posi-
tive association of costs over time, however, allows the monopolist to "commit"
in expected value to a price strategy. The classic incentives constraint faced

by the durable goods monopolist is relaxed.
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Appendix A

Proof of Theorem 1

Both firm types will charge an identical ?1 if

- = § -
(A.1) ¢ = ¢ +-7 (c2 52).

Using the assumption of perfect correlation for the two cost case one can fur-

ther assume c, = k¢ 83 which implies ¢, = ke from (A.1). Letting

-8 -8
1 272% 1 2725
k be continuously valued between 0 and 1 will map out all the possible c

values, Subtracting profits in the two information regimes yields:

~ a k3 A Bk3
(A2) m-m-= -u(c2 - cz)'i- + Pl(c2 - cz)[-k5 %t GBkA]
" 68k3 R
= PZ(CZ - CZ)[——E- + GBk4 - 6k5 +68(1 + G)Bkh] + cl(c2 - c2)k5
. 2 K3¥s 2
+ cz(c2 - cz)[dek4 - 6k5] + (c2 - c )2 [—E— 88k, + 6 k4k5],
286 8 286 28(4 + 6)
where k, = ———— k, = 75—, k. = , and K = —_—
3 (2+6)2 b 204 +8) 5 (2+68)(4+6) (2+5)
Taking the expectation with respect to ¢y yields
~ -(16 + 206 + 8% + 6 )
(A.3) E(m - 7) = BG [ ] <O,
2 4(2 +§) (4 + 5)
2
where g, = Var (cz).
2 Q.E.D.

The magnitude of the difference in expected profits in the two information
regimes depends on the discount rate, the slope of the demand curve for rental
services, and the variance of second period costs.

More insight into this result is possible if one uses the reduced form
representation of 51 given by equation (4) in the text to write present

discounted profits as



-17-

22
[

~ 28 ¥ BS - 0. -0
(F) —e)o -5 By t 346 e + 5[P ¢)(Qy - Q]

~ 28 ~ B8 a
= (B} - epa-g5s BT+ 67, - )@, - T + 585 - e 2 )
= 7+ 572,

letting ;1 and.?r'2 represent the first and second brécketed terms, respectively.
Define nl and “2 similarly for the full information case. Conéider first

the comparison of E;l with Enl. Using the relationships set out in equa-

tion (iv) of footnote 4, one can write ?l‘as a function of Pl’ and (c2 - 62).

In calculating E(?r'l - nl), after making this transformation, the P, terms will

1
cancel, unless they are multiplied by (c2 - 62). Upon manipulation of the

remaining terms, one finds that

1 9 an apl 9P

(A.4) Byl - 7hy = o L

+
c2 aAc2 8c2 d9Ac

) <0
2

where Ac2 = (c2 - 62) and the signs of the derivatives have already been incor-

porated in the equation. This representation comes from rewriting P, given

1

9 and Acz. Equation (A.4)

describes a deadweight triangle. There is misallocation across types under

by equation (5) as a function of the two terms c

private information when first period profits are accounted on an accrual bésié
(where the expected capital loss in the first period is moved into second per-
iod profits). The dampened "covariance" of production and costs under private
information plus the linearity of the problem drive the result.

Following the same procedure for the second period profits we have:

£y 3Q, 3P, 3Q, 3Q
2 .1 191, % %Y

~2 2 2
E(r” - 17) =0, { - [ 5 )
¢, dAc, 2 BFI ac, dc, 8P1
™% - ™ ) ] +.l.ifl .igl }
3Ac2 aAc2 § dAc, a8
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Or,

after performing several substitutions.

In the second period there are two effects to a change in (c2 - 62). The
first can be thought of as a shift in the second period demand curve. Ex-post,
consumers are not where they thought they would be on the demand curve. The
second effect 1s a movement along the first period demand curve. If consumers

see an increase in Ac, they substitute into Ql'

2
Putting the two pieces of the profit comparison back together yields

3Q, a?l . a?l )
acz aAc2

: g+ g2 ) 352 362 361 a?l
+ -
2 +6 aAc2 aAc2 3?1 8Ac2

} <o.

Q.E.D
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Appendix B

Proof of Theorem 2

Differentiate equation (11) with respect to Plz
A £~ E., - £ _a(E/f)
1 = =)' = —) ! -_— = —
(B.1) c2(1 + ﬁ) + c2(§) c2(§) , where £ 8P1
- - fe.+Ffc
=> Eé(l +-§-) = (—g-)' (E2 —“2—_3), using (7).
: : £ +F
n 1 £
Or, c,' =———= ()" (&, - ¢c,).
2 T Qemp? £ 2R
Furthermore,
£, 0 1 F  Offaepf  gae, g -
(8.2) D' =—=—F G - ) "F = e, Y &
- oP - 1 - - 3P 1 -

1

Using the first order condition for ?1, n(?l, Cpo cz) = 0, and totally dif-

ferentiating with respect to P and c yields:

1 1
+
e T2 r2 2+8 . P12
15 ] 1
(Bo3) - = T~ | - B " = - " .
- ! - ]
dPl Pl, c, TS (2 acz) 2 §c)
dc1 R
=> sgn —= = sgn (2 - 6c2'),
dP

1

since wFZ < 0 by the second order conditions for profit maximizationm.

1
explicitly:
de
g2 > Lo,
dp
1
and
de
v ¢ 2 = 1
¢y < 5 <=> — < 0.

dp

More
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Substituting (B.2) into (B.l) yields an equation that relates the sign of
changes in the likelihood ratio with respect to cpo to the sign of changes in

expectations with respect to ?1:

R £/ 9¢, .
| R
| (B.4) ¢, [ v

S+ ED? o

20 (%) I(e, - ¢,
1 ! h

The parameter Eé can assume a value in one of three intervals: Eé € {Eé <0,

0< Eé < %-E'2> %}. One of these intervals can be plausibly eliminated by

reference to the reduced form demand curve 51(§1)' Note that

~ _—28 BG a
) = M)

is less than zero if and only if Eé < %u Thus, if the demand for the first

period stock, which is identical to the first period flow, is to be decreasing

2 2, £ o’
5 if Bcl n {i) < 0 then c) must be less

than zero since it appears on both sides of equation (B.4) via equation (B.3).

in 51, cé cannot be greater than 2

ac

The opposite case holds when ~2—-zn (%0 > 0. Q.E.D.
1 - .
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Notes

1This idea of competition between types is similar to that used in Rogerson

[1981] and is distinct from the Milgrom and Roberts [1982] model in which the
firm can commit to a strategy as a function of type.’
2

Let ¢ = (cl, cz) be the vector of variables uncertain to the consumer. Let

T=x, + an be discounted monopoly profits. Totally differentiate the

1
am
2 - an_
first order conditions for P2 and Pl’ aPz (P2, Pl’ cy c2) = 0 and 3P1
(Pl, s c2) = (0, respectively, with respect to Pl’ P2, ¢y and Cyt
azn azw o azn
2 2 de 2 2 dp
BPzac 1 3P28c2 1 apzapl an 1
32n azn de azw 0 dP
aplacl aPlac2 2 an 2

The 2 x 2 matrix on the left-hand side of the equation must have full rank if
there is to be a unique (cl,cz) pair that determines prices. |

31t is easy to show that making first and second period costs the operative
privately known variables for the firm satisfies the requirements of equili-
brium (the matrix on the left hand side of the above equation has rank 2).

4Solving for the optimal first period price given linear demand yields:

28 88 288
a5 8% "2+s%2 " 7 ©2
(i) §*= (2+5)
1 28(4 + §) '
(2 + 6)2

* *

Formulas for P1 and P2, the optimal prices when costs are public informa-

tion, are found by setting 52 =yt
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* a—Q1+Bc2

(i1) By = —
o + 28 c, - 628 c
i) - 2 +6 1 (2+5)2 2
1 28(4 + 68) :
(2 + 6)°

Writing the private information prices and quantities in terms of their public

information counterparts yields:

ok K 5 R
Pp=PF 735 (%)
ok * 8 -
By =B~ 5T (G2 " &)
o * 1 .
(iv) E(lepl) =P ~“TF% (c2 - ¢y)

If the monopolist were high cost, EZ - EZ would be positive causing ?t and ?;

iven €, to be less than P* and P*, respectively.
ELVER & 1 2
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