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A Redistributive Approach to Price
and Quality Discrimination*

Anna Pettini and Louis Plilips®

Abstract

This paper examines the properties of quality selection when
the standard price discrimination rule is modified for redistributive
purposes. Apublic firm is assumed to sell a private good of different
qualities to people with homogeneous tastes but different incomes,
in a mixed duopoly or as a monopolist: optimal marginal conditions
for quality selection are compared for the different cases. We derive
a generalised form of a redistributive price discrimination rule for
a public monopoly. Welfare consequences and the sensibility of
redistributive objectives in a partial equilibrium context are also
discussed.
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1 Introduction

Price discrimination naturally arises in the study of monopoly since a mo-
nopolist typically desires to sell additional output if it can do so without
lowering the price on the units it is currently selling (Varian,[7]). Price
discrimination may involve selling different varieties of the same good
(horizontal product differentiation), as well as selling different qualities
(vertical product differentiation). In the latter case, the monopolist ex-
ploits the differences in the ability to pay of consumers by applying a
profit-maximising price-discrimination rule.

Phlips [6] applies price discrimination to the case where a monop-
olist sells a different quality of a good to each class of consumers. In
his model, all consumers rank the different qualities in the same order,
namely they have the same preferences, so that their reservation price for
each quality corresponds to their ability to pay, i.e. their income. The
result of his analysis is that lower income people are charged a price equal
to their reservation price, while richer consumers are able to retain a pos-
itive surplus. Moreover, welfare maximising quality selection is such that
the marginal evaluation of quality of richer people is equal to the marginal
cost of the quality they buy, while the marginal benefit of lower income
consumers for the quality chosen for them is lower than the marginal cost
of it.

Suppose now that the private good to be sold at different qualities
is not a car, for example, but a bed in a hospital. Quality differences
between two beds in the same hospital could be represented, e.g., by the
number of other beds in the same room.1 A bed in a hospital is a private
good, because it is rivalrous, excludible and has non-zero marginal cost
for the marginal consumer. Nonetheless, it produces health, which is a
social good since it produces externalities. This is one of the reasons
why a government may desire to sell a private good and/or to regulate
the market.2 We consider the case where a government is interested in

1'I'nls example fits well with the case of unitary demand, as considered in Phlips’s
model and in the following analysis.

2The desirability of public provision of private goods in second best economies,
i.e. when personalized lump sum transfers are not available, is today a hotly debated



providing a private good, which may or may not be already provided
by the private market, for a redistributive purpose. Goods like health
care or education are commonly provided by both the private and the
public sector and, in general, the private sector offers better quality. The
government may want everybody to have access to the service, and decides
to provide it itselfand target it to people who could not afford the privately
provided one.

The first step of our approach is to consider a profit maximizing
public firm which enters a market where there is an unregulated private
monopolist. The public firm offers only the lowest quality and, by doing
this, forces the private seller to adapt the price of the lowest quality to the
one set by the government.3 We call this market setting a mixed duopoly.
A remark is here essential: since the private firm has to adjust to the
price fixed by the public sector, strategic behavior is ruled out. The first
case, that of the profit-maximising' duopoly, could indeed include strategic
interaction between the private and the private firm, but we use it as a
benchmark of cases in which the government is not interested in price
competion. The government, through the public firm, is only interested
in exploring the redistributive potential of price discrimination.

Section 2 presents the model and is then divided into three cases:
in cases 1 (2.1) and 2 (2.2) the public firm offers only the low quality
and the private one offers both qualities. The difference between the two
cases is that both firms adopt a profit maximising pricing rule in the first
while, in the second, the public firm is assumed to choose a price for the
quality sold such that low income people retain a positive surplus. In the
third case there is only one producer, the public firm, which offers the two
qualities.

issue and has been first introduced in a paper by Guesnerie-Roberts [4] and Blackorby-
Donaldson [3]. A comprehensive list of references on the theory of public provision of
private goods together with optimal taxation, can be found in Balestrino [2]. Hare [5]
provides a general review of the literature which invokes externalities, informational
asymmetries and merit goods arguments to justify public intervention in the supply of
private goods.

3This amounts to assuming that the price set by the public firm is lower than the
price that the private monopolist would like to charge for the low quality.



Section 3 analyses some welfare implications while section 4 gen-
eralizes the case of a redistributive monopoly. A redistributive pricing

rule and optimality conditions for quality selection are derived. Section 5
concludes.

2 The Model

Consider an economy in which a private good (q) is offered by a public firm
(G) and a private firm (P). Assume a context of vertical differentiation
of the product, namely a technology which allows for providing the good
q at different qualities. Thus, good g can be interpreted as being the
general good, which is converted in as many specific goods as the number
of qualities at which it can be provided. We assume that there are only
two qualities € (i = 1,2) with q2> Q where gt indicates the quality level.

The government offers the lower quality gi whereas the private firm
offers both the low and the high quality or none of the two. Costs are
continuous over the two qualities and the unitary cost of producing qual-
ity gt for the private firm is cp(qi), while the public sector’s cost per unit
in producing q\ is cG{q\). The unit cost of quality improvement increases
with quality at a rate dck(qgi)/dgi >0 (k = G,P,i = 1if k = G).
Since ck(qi) is the unit cost, total cost is N kck(qi) (where Nk is the
number of consumers of group i served by firm k), and marginal cost
is dNkck(qi)/dgi = N kdck(qi)/dql.

Profits of the two firms are

UG=NGPI- N GeG(qi) @)

npP= N-E NMfe). 2

t=I i=l
The demand side of the market is supposed to be divided into two
classes of consumers (j = 1,2); both of them have the same preferences
over the ranking of qualities, namely they agree on the higher quality
being preferable (f?2> R\ where R\ is the highest price that a consumer
of group j is ready to pay for quality 1), but they differ in the income they
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have (so that the index j indicates both the class of consumers and the
income level). Higher income people have a higher total willingness-to-
pay (hereafter WTP) than the poorer for both qualities, i.e. Rf > R\. In
addition, we assume that the individuals with larger WTP have also larger
marginal WTP, so that dR”*/dqi > dR\/f)gt and, lastly, that dR\/dqgi > 0.

Each consumer is supposed to buy, at most, one quality and at most
one unit of that quality, so that their WTP reduces to then reservation
price for the unit of product they buy. Assuming that consumers Ere
interested in buying the good is equivalent to assuming that the following
participation constraint is satisfied:

RI~Pi> 0 Vij,i, €))

where R\ is the reservation price of group j for quality i, and Pi is the
price for quality i.

Each group j chooses quality j on the condition that no other quality
gives it a higher surplus, i.e. the following self-selection constraint has to
be satisfied:

Rj - Pj >R\- Pi + - (4)

If the self-selection constraint is satisfied each group is not interested
in buying another quality. This self-selection constraint is a basic feature
of our problem in the sense that the government wants to target the low
quality to poorer people. It affects the outcomes of all the redistributive
efforts of the government and is valid whether the low quality is also offered
by the private firm or not.4

The social consumer surplus is

S =l><(*1-*), ®)

1
t=i

41n this respect the structure of the market or the number of suppliers is not relevant.
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Let us assume that general welfare depends linearly upon social con-
sumer surplus and the profits of the two firms

W = AS,+ nG+ flp, 6)

where 0 < A< 1 When A= 1 the maximisation of this welfare function
gives the unconstrained optimum, while pure profit maximising is obtained
when A'is equal to zero. This interpretation holds in the discriminating
profit maximising monopoly setting. In the present analysis A amounts
to the weight assigned to social consumer surplus by the public sector.5
(Later on Awill be indexed since its interpretation may change depending
on the cases considered. The optimal quality selection will then result
from maximising the welfare function under particular pricing rules for
the two firms.)

We can now study three cases. In the first, the public firm offers only
f/i, while the private firm offers both qualities. Each firm is interested in
extracting as much surplus as possible from consumers, i.e. they select
the qualities which maximise their profits. In case 2, the good is still
supplied by both the government and a private firm, but the government
isonly interested in breaking even; the private firm offers the good at both
qualities and wants to maximise its profit. In case 3, the public firm is
the only producer; it offers either the low quality only or the two quality
levels at prices which cover the costs. Finally, the case of introducing a
redistributive device in the profit maximising pricing rule is explored.

2.1 The Initial Setting: Case 1

People are divided into two subgroups, Ni and and the first group is
served by both firms (N\ = N+ N[). MGand N f are given. Nonetheless,
since the relative magnitude of the two shares will be relevant to interpret
our results, the whole range of possibilities, i.e. NG < (>)Aff, will be
discussed.

5A could be interpreted as related to the marginal @6t of public funds, 5as A =
1/1+ 5. A= 1means 5= 0. Since we are working in a partial equilibrium context with
a break-even constraint, to which the public provision is subjected, the assumption
5= 0 makes sense .



If both firms maximise their profits, they will try to extract as much
surplus as possible from each class of buyers. The pricing rule result-
ing from this objective subject to the self-selection and the participation
constraints is

P\{=P\ =Pi) =R\ c0
Pi(=P2) =RI - RP+Pi-

Prices are completely determined by the objective we attribute to
the sellers, so that these are the equilibrium prices. Indeed, these are
the highest possible prices that satisfy the self-selection and participation
constraints. Since prices for the homogeneous low quality have to be
equal while there is only one price for the high quality, they can be simply
labelled p\ and p2.

Lemma 1 The pricing rule (7) is valid whether the low quality is offered
by a monopolist or by the government and a private firm.

Proof. Both public firm and the private one are assumed to set the prices
in order to extract as much surplus as possible from consumers. Thus, the
highest possible prices satisfying both participation and self-selection con-
straints are (7). Since quality 1 provided by the two firms is assumed to
be homogeneous, they face the same reservation price 1?}. Consequently,
p€ cannot differ from pp because all people of class N\ would otherwise
choose the quality offered at the lower price, g.e.d.

Social consumer surplus and social profits are expressed as

S —Ni(R\ —pi) + N2(R% —Pi) (8)
n=nG+np=ngPi+npPi+nk2
-N?cG(qi) - N[cp(qi) - N2cp(g2). 9)
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Profits differ when costs are different. ffG = ffp only if technology
is homogeneous, i.e. when costs for producing the same quality are equal,
and if TVf = Np.

General welfare is the weighted sum

W=AS+ Il (10)
= A [NxR\ - PX) + N2(R2- p2)] +
h°+0 p,+n2P2- 0 c(gi)
-N?cp(qi) - N2p(92),

where 0 < A <1. Substituting the pricing rule into (10) we obtain
W =N2[R\- (1- A){R\- R\) - cp(q2}+
N?[R\-cG(qi)} + Np[R\-cp(qi)]. (11)

Maximisation of (11) with respect to the qualities leads to

dR\ Af dQ i) dep{ai)
dax Nx + A (1 —A) dqi Nx+ N2{1-A)) dgx
N2{1- A) dRj
12
Nx + N2{1- A) dgx (14)
dR 2
\ dep(a2) 13)

dg2 dg2

which is analogous to the result in Phlips [6]. The only special feature is
that there are two derivatives for the unit cost, one for the public firm and
the other for the public one. Equations (12) and (13) show that marginal
WTP is equal to per capita marginal cost only for the highest quality. For
group 1 marginal WTP is a weighted average of marginal costs and the
marginal value placed on quality 1 by group 2.

It is worth noting that the difference between R\ and the marginal
cost of quality 1 in a discriminating monopoly is null when Aj = 1. It isin
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fact the unconstrained optimum. The same is true here, when marginal
cost is measured as the weighted average

About quality selection we can state the following.
Proposition 2 Let dck(gi)/dgi > 0. [gD J0< Xx< 1] < [fID\Ax= 1]

where g\D is optimal quality 1 obtained in a discriminating duopoly.
Provided 0 < Ai < 1, optimal quality selection is such that the qual-
ity offered to the lower income group is lower than at the unconstrained
optimum. Indeed, at a constrained optimum, quality 1 decreases with
marginal WTP of group 2 for quality 1 (dR\/dq\).

Proof.
Compare the case where Ax= 1 with that in which Ai = 0. For Aj = 1,

dR\ _ N GdcG(gx) N [dcp(qi)

dgi N\ dai N\ dq\
=~(MCG+MCP) (14)
For Al = 0,
IR\  MCf+ MCf N2 dR\
dgi ~ Ni+N2 + Ni+ N2dqi A

Assume R\ to be linearly dependent of gi so that dR\/dqi is a given
constant with respect to g and the left hand sides of both (14) and (15)
turn out to be equalized to the same value, a. Let (dR\/dg\)N2=b (>0
by assumption). Equations (14) and (15) are satisfied respectively for a
value g* and q of quality 1 (where q stands for g\ until the end of this
proof). The relevant comparison is therefore when g* > (<(Jm In other
words, we are interested in the sign of Aqin g = ¢q*+ Aq. Take

MCG(@) + MCp{g)  MCG{g) + MCp(q) b

Ni ~ Ni+N2 + Ai + N2 (16)
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and, for simplicity, let [MCa (q*)+MCp(q’)] = f(q*) and [MCG(q)+
MCp(g\ = f(q)', (16) becomes

jm = 17
NP2 (17)

/1(9) b
N1+ N2 N1+n2 (18)

Compare now (16) and (17) in which the two terms of (16) have been
solved for a. f(q¥*) is always greater than f(q) since dR\/dg\ is less than
dR\/dqi and costs are monotonically increasing in g. g.e.d.

The intuition behind Proposition (2) is that optimal quality 1 is the
higher, the greater is the importance given to social consumer surplus
when maximizing general welfare. If no weight is attributed to consumer
surplus and profits only are maximised, optimal quality 1 is at the lowest
possible level. This is due to the presence of the WTP of consumers of
class 2 for quality 1 which appears when A < 1.

Another comparison involves the difference, if any, between optimal
qualities in a discriminating monopoly, as in Phlips [6], and that selected
in the duopoly we have been analysing. Not surprisingly, optimal quality 2
is the same since quality 2 is still produced by one firm only. As for quality
1, compare expressions (14) and (15) with the corresponding expressions

dR\  deM(al)

\i =1

dql dai or \i (19)
dR\ At dcM(@i)  n2 dR\ o

dgx N1+ N2 dgi  Ni+ N2dgi A0 (20)

for a discriminating monopoly.

Proposition 3 With the pricing rule (7), g\D > {<)q\M if MCG(q\) +
MCp(q) < (=)MCM(qi), VAI :0< A < 1.

9



M CM(qi) is the monopolist’s marginal cost of quality 1 and g\M optimal
quality 1 selected in a discriminating monopoly.

According to Proposition 3, when each firm in a discriminating
duopoly maximises its profits, optimal quality 1 to be selected is higher
(smaller) than in a discriminating monopoly if the sum of the duopolists’
marginal costs of producing g\ is smaller (higher) than monopolist’s mar-
ginal cost for quality 1. Results of this section will serve as benchmarks.

2.2 Introducing a Redistributive Objective: Case 2

Assume now that the government is interested in giving the low quality to
lower income people at a price below their reservation price. We assume
that the price set by the public sector is either equal to the unit cost of low
quality (eg.(21)), which allows the public sector to break even, or equal to
the marginal cost of low quality (eq.(29)). In both cases the government
sets the price according to its own costs, and the private firm has to follow
the price set by the government for low quality.

Let the pricing rule be

P\=cG{qi) 1)
Pi=R2—R\ + Pim

Substituting this rule into general welfare, we have

M/=A% + nG+ np
=A - ¢G(qi)) + N2(R*- cG(qi))} +
N[[cG(qj) - cp(qi)} + N2(R2- R]) + N2cG(qi) - N2cp(g2) (22)

where 0 < \2< land cG{q\) * cF{q\). The weight assigned to social con-
sumer surplus within the expression for social welfare cannot be assumed
to be zero, in the current and following sections: it would be contradic-
tory to assign no importance to consumer surplus in a problem where the
specific purpose of one of the two firms is to leave a positive surplus to
lower income people.

10



Optimal quality selection is given by substituting the pricing rule
(21) into equation (22), and maximising the latter with respect to the
qualities.

Resulting optimal qualities at the constrained optimum are such that

dR\ _ [ n2(i- a2l dc°{qi) [v2(i-A2l dR M

dai Ni A2 dqi [Ni A2 dqi
1 Nf fdep(q\) _ deG(gD\ 23)
A2N\ \  dqi dgi )
dR\ _ dcp(g2)
24
dg2 dg2 (24)
At the unconstrained optimum (i.e. when A2 = 1)
dR\ _ N ?dcG{qi) Npdcp{gx (25)
dqi Ni  dqg\ Nx dqi
dR\ dcp(g2)
26
dg2 dg2 (26)
Proposition 4 When A2—1, \q\D \ (21)] —[q'D \ (7)].
Proof.
Equations (25) and (26) can be written as
A =+ (MC?+ MCr> 27)
dR\ -AM C P, (28)
dg2

where MCf denotes marginal cost of firm k for quality i. Equation (27)
is the same as (14).

11



When A2 = 1, optimal quality 1 in a profit-maximising discriminat-
ing duopoly is the same as that selected in a duopoly in which the price
of quality 1 is set equal to the unit cost of producing the same quality.
In other words, it is possible to leave a positive surplus to lower income
people and, at the same time, let them get the same quality as in a profit
maximising duopoly. The explanation of this result is that welfare max-
imization is left unaltered by the changes in the pricing rule from (7) to
(21): when social consumer surplus and social profits are equally weighted
in the expression for general welfare (A2 = Aj = 1), the positive surplus
left to consumers of class 1 is compensated by the zero profit given to the
public firm. This is exactly what the public firm aims at.

The open question is whether unit cost of the private firm for quality
1 are higher or smaller than that of the public firm. Indeed, general welfare
is lower when cf < cf because the private firm sells quality 1 at a price
lower than the cost of it (the opposite holds when cf > cf). This is clear
by looking at the third term of the right hand side of (23).

Now let the pricing rule be

n  dN GcG(qi)
Pi = e (29)
Vi= fi2—"1 + Pi
where [dNiCG{qi)]/{qi) ~ [dNfcp{qi)}/(dqi).
General welfare is
W=XZ& + nG+ nf
a2 x R\ - NEOCOUD | popp 2 _0cGlal)
dqi dqi
acSg(di) g, . Nc9cG{gi) nP
Ng dqi -cu(qi) +N[ g\ cP(qi) +
iv2 R} -R P+ erdcféﬁi) ~CP(qi) (30)

The expressions for optimal quality selection (when the price for low qual-
ity is set equal to its marginal cost) are

12



dR\ 1 dXG@Q) 1 Pdrp@i) | NidR\ 1—A2

dgi ~i _ dgi M 1 dgi  Nidg a2
dep{a2)

dqi dqi

(C))

(32)

where the total number of individuals is normalised to one [N\ +N2 =
e

Socially optimal quality 1 from pricing rules at equations (21) and
(29) depends on the functional form of costs. When, for example, a cost
function based on a Cobb-Douglas technology is assumed

[fa 1(21)] > [f*D | (29)].

The unconstrained optima are as in (25) —(26)and (27) —(28).

2.3 The Private Sector Drops Out: Case 3

Imagine now that the public firm produces the two qualities and that there
is no private firm. The public firm chooses among different options. In
the first and second option (33) and (36) it chooses to sell both qualities
at prices respectively equal to the unit cost and the marginal cost of the
corresponding quality. In the third case, the public firm chooses a pricing
rule which allows for positive profits in selling the higher quality, while it
keeps the price for low quality equal to its unit cost.

The pricing rule is
Pi=cG(qi) (33)
P2 = ¢cG(g2),
so that there is no price discrimination. Profits are zero, and general
welfare reduces to W = S since maximising S or A3S amounts to the

same. Only unconstrained welfare maximisation is relevant and optimal
quality selection obeys

9R\  dcG{qi)
dqi dqi
dR\ = dca(g2)
dg2 dg2

13



If, instead, the pricing rule is

(36)

positive profits are possible, since (dcG(<*)/dgi) > 0, so that it makes sense
to define social welfare as

W=X3 +nG

where 0 < A3< 1 Optimal quality selection is such that

9R\ _ 1 dcG{gi) _ riVi(l —A3)l d2cG(qi)

dgi A3 dqi A3 daq\ (38)
dRrl1 1 dca(g2) N2{1- A3) d2cG(g2) (39)
dg2 A3 dg2 A3 dqi

while the unconstrained optimum again implies (34) and (35). Putting
prices equal to unit costs or marginal costs leads to the same uncon-

strained optimum. Note the appearance of second order derivatives in the
constrained optima.

Aremark isin order. When both prices are set equal to marginal cost
of the corresponding quality, self-selection constraints are not necessarily
binding since the number of people of classes 1 and 2 are not given any
more. Marginal costs Eire affected by this, since they depend on the number
of people choosing a given quality.

Third, suppose a redistributive objective is applied to the price for
low quality only. The pricing rule is then as defined in equation (21), so
that the participation and self-selection constraints are satisfied and the
rich will not buy the lower quality.

Social welfare is

14



w=X3 + nG
= XANi(R\ - ca(qi)) + AAN2(RI - cG(qi))
+N2(R2-R 2+ cg (9i)) - N2cG(02). (40)

where, again, 0 < A3< 1, and

dR\ _ [ n2{i- a31 dcGt)  [A2(1-A3)l dR\

(41)
dh L Al M d<h [Nr A3 d(h
dR\ _ dcG(g2)
dep dep (42)

When A3 = 1, we obtain again (34) and (35): the unconstrained optimum
is the same when the two qualities are priced at unit cost or when only
the low quality is priced at unit cost.

3 Some Remarks on General Welfare and Redistri-
bution

The previous section analyses quality changes when the price rule is mod-
ified by the introduction of a redistributive objective. What can we say in
terms of general welfare resulting from the examined changes in the pric-

ing rule? In other words, when poorer people are left a positive surplus,
who pays for it?

In general, the possibility of leaving poorer people a positive surplus
is payed by the firms. In the case where low quality price is set equal to unit
cost, the positive surplus left to consumers of class 1 is directly translated
into zero profits for the public firm. A similar mechanism applies to every
other redistributive modification of the pricing rule. This is due to the
linearity of the social welfare function in its arguments. Had that function
been non-linear, results could have been different.

To what extent can one analyse a redistributive objective in a partial
equilibrium context, such as ours? It is well known that the approach in
which consumers and producers surpluses are taken as a measure of social

15



benefits implicitly assumes that individual preferences are represented by
a quasi-linear utility function. This kind of utility function implies a
constant marginal utility of income and, as a consequence, zero income
effects. A constant marginal utility of income means that one dollar given
to a poor has the same impact on his welfare as one given to a rich. The
linearity of the social welfare function maintains this property. In this
environment, redistribution of income and of welfare are equivalent.

4 A general case of redistributive monopoly

This section will generalize the case of a discriminating monopoly when
a redistributive objective is introduced. Assume that the government ap-
plies the profit maximising pricing rule but with the following redistrib-
utive device: the price for low quality is lessened by a positive amount,
K, which is added to the price for high quality. K is assumed to be a
function of the two qualities to be specified later. The self-selection and
participation constraints are satisfied, so that richer people are prevented
from choosing the low quality, and at the same time poorer people are
allowed to retain a positive surplus.

Proposition 5 K(q\,q2) modifies the profit maximising pricing rule as
follows:

Pi =R\~ K(qi,q2)
p2=R\-R\ + R\ + K{qi,q2). (43)

Proof.6

The participation and self-selection constraints are

R\ >PiR\> p2
R\~Pi>R\- Pi R\ ~Pi >R\ ~ Pi-

6The proof of this proposition follows the derivation of the non-linear pricing rule
done by Varian[7].
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and introducing K(qi,q2) (=K during the following) they become respec-
tively

Pi<R\-K (44)
P2 <R\ +K (45)
Pi < R\ - 2K - R\ + Pi (46)
Pi ~ ft2+ 2K —Rj + p\. (47)

The monopolist wants to select the largest possible p\ and p2. Thus,
just one of the two equations (44) and (45) as well as of (46) and (47) will
be binding.

About p2. Suppose that (45) is binding, i.e. p2 = Rb+ K. From (47)
we get R\ < pi -f K. Combining the assumption by which ftf > R] with
47, we have R\ > R\ < pi 4- K, which contradicts (44). Consequently,
(47) is binding.

About p\. If (46) was binding, ft} —ft} = ft) —R\ which is by
definition
(48)

which violates the assumption that dR?/dgi > dR]/dqi. Thus, (44) is
binding, g.e.d.

General welfare is

W=XA +nG=
= —NiX1K(qi,q2) + AAZfft) —ft} + K(q\,q2)] +
Ni[R{ - K{gx,92) - c(fc)] +
A2[ft2 —ftj + ft} + K(qi,q2) —0("2)] (49)

Optimal quahties correspond to the condition that

darR\ _ T N\ 1dc{gi) \ N2{1- A) 1dR\
dgi ~ [a2(1- M)+ TV dax + [a2(1-A4)+ Aid~d" +
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(I + A (jVi-IV2)l dK(qu g2)

50
N2(1- AQ)+Ni J  dgi (50)

OR| dcfa) , (Ni- N2 1+ Ad di<{qi,q2)
51
0q? dg2 2 ( ) dg2 1)

When A4 = 1 the last two expressions are

dR\  dcjgi)  2(Ni - N2 dK{qi,q2) (52)

dqi dqi N1 dqi
dcjqi) 2{Ni ~ N2) dK{qu g2 53)

dqi dg2 No dg2

Let "R and ¢*M be the optimal quality resulting from respectively a redis-
tributive monopoly and a (standard) discriminating monopoly. Equations
(52) and (53) lead to the following

Proposition 6 Let Ai = A4 =1 and dc(qi)/dgi > o.

(A) ¢R> "M if Ni > (<)N2 and (dK(gLq2)/dqi) > (<)O0.
(B) 0'R < ¢*M when (Nt —N2) and (dK(qi,q2)/dqi) have opposite sign.

Proof.
Along the lines of the proof of Proposition 2

It can immediately be observed that the introduction of a positive
device makes the number of people of the two classes relevant for the
optimal quality selection. The special case in which the two classes of
customers are of equal size, is such that lower people are left a positive
surplus but everybody gets the same quality as in the case of a redistrib-
utive monopoly. If N\ ~ N2, the rules of the last proposition apply.

Proposition 6 has several implications. First, it is straightforward
that optimal qualities are the same in the two kinds of monopoly when
either K(qi,q2) = 0 or its derivative with respect to quality is equal to
zero. Moreover, K(qi,g2) must have a non-zero response to quality varia-
tions for the present case to be meaningful.
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Second, the number of people of the two classes is a given constant,
whereas K{q\,92) is set by the monopolist; thus, the monopolist has the
following possible choices. If the number of low income people is greater
than the number of high income people, than the only opportunity to give
the two classes a quality higher than in a discriminating monopoly (<Jm)
is to make K{qi, g2) increasing in g\. i.e. he has to charge a lower price
to N\ and a higher price to A2. When N\ < N?, on the other hand, the
two classes can be offered a quality higher than g”, if K{q\, <2 decreases
with g\. In other words, K(qg\,q2) acts as a redistributive device because
it allows consumers of class 1 to retain a positive surplus which is taken
away from consumers of class 2 . The second class of consumers, in turn,
accept the burden imposed to them as long as the quality they are offered
is higher than gm-

5 Concluding Comments

In this paper we have extended the profit-maximizing pricing rule of a
discriminating monopoly to a discriminating mixed duopoly, where a ver-
tically differentiated private good is offered by both a public and a private
firm. The public firm is supposed to produce only the first quality of the
good, while the private one produces the two qualities, and discriminates
the price charged to different categories of consumers in order to extract
as much surplus as possible from them. A first result pf the paper is that
the non-linear pricing rule of a profit maximising monopolist is extendable
to a mixed duopoly. In fact, a government may decide to act as a monop-
olist or to enter the market where a private firm is already selling the good
and regulate it. Optimal quality in a discriminating duopoly is higher or
lower than that in a discriminating monopoly according to the relation
between the costs of the monopolist and the duopolists. The public firm
is then supposed to experiment different modifications of the pricing rule,
in order to let lower income people retain a positive surplus.

Optimal quality selection in a profit maximizing discriminating duopoly
is equal to that in a duopoly in which the public firm sets the price of the

low quality equal to its unit cost. The interesting feature of this result is
that poorer people are left a positive surplus.
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We also analyse the case of a public monopoly, in order to be able
to compare optimal quality selection resulting from a standard discrimi-
nating monopoly, with a situation in which the monopolist is the public
sector. This section shows that optimal quality selected can be higher for
both income groups, whatever the number of rich and poor consumers is,

provided the monopolist sets the redistributive variable in the appropriate
way.

References

[ Armstrong M., Cowan S., Vickers J., ”Non linear pricing and price cap
regulation”,Journal of Public Economics, 58, 33-55, 1995.

[2] Balestrino A., "Public provision of private goods and user charges”,
Recherche Economiques de Louvain, 61, 461-477, 1995.

[3] Blackorby C. & Donaldson D., ”Cash versus kind, self-selection and
efficient transfers”, American Economic Review, 81, 979-984, 1988.

[4 Guesnerie R. & Roberts K., ”Effective policy tools and quantity con-
trols”, Econometrica, 52, 59-86, 1984.

[6] Hare P.G., "Economics of publicly provided private goods and ser-
vices”, in: Hare P.G. (ed.) ”Surveys in Public Sector Economics”,
1988.

[6] Phlips L., The economics of price discrimination, Cambridge Univer-
sity Press, 1983.

[7] Varian H.R., Microeconomic analysis, W.W.Norton & Company, 1992.

20



EUI
WORKING

PAPERS

EUI Working Papers are published and distributed by the
European University Institute, Florence

Copies can be obtained free of charge
- depending on the availability of stocks - from:

The Publications Officer
European University Institute
Badia Fiesolana
1-50016 San Domenico di Fiesole (FI)
Italy

Please use order form overleaf



Publications of the European University Institute

To The Publications Officer
European University Institute
Badia Fiesolana
1-50016 San Domenico di Fiesole (FT)- Italy
Telefax No: +39/55/4685 636
e-mail: publish@datacomm.iue.it
http://www.iue.it

From N AM B e

O Please send me a complete list of EUI Working Papers
O Please send me a complete list of EUI book publications
O Please send me the EUI brochure Academic Year 1998/99

Please send me the following EUI Working Paper(s):

NO, AUTNOT e
THHE. s
NO, AULNOT o s e ns
THE: e
NO, AULNOT et r e s
THHE. e e e
NO, AULNOT ettt e et ae et e e e e seeenas
THHIE. s

Date .,

Signature


mailto:publish@datacomm.iue.it
http://www.iue.it

Working Papers of the Department of Economics
Published since 1997

ECO No. 97/1

Jonathan SIMON

The Expected Value of Lotto when not all
Numbers are Equal

ECO No. 97/2

Bernhard WINKLER

Of Sticks and Carrots: Incentives and the
Maastricht Road to EMU

ECO No. 97/3

James DOW/Rohit RAHI

Informed Trading, Investment, and
Welfare

ECO No. 97/4

Sandrine LABORY

Signalling Aspects of Managers’
Incentives

ECO No. 97/5

Humberto L6PEZ/Eva ORTEGA/Angel
UBIDE

Dating and Forecasting the Spanish
Business Cycle

ECO No. 97/6

Yadira GONZALEZ de LARA

Changes in Information and Optimal Debt
Contracts: The Sea Loan

ECO No. 97/7
Sandrine LABORY
Organisational Dimensions of Innovation

ECO No. 97/8

Sandrine LABORY

Firm Structure and Market Structure: A
Case Study of the Car Industry

ECO No. 97/9

Elena BARDASI/Chiara MONFARDINI
The Choice of the Working Sector in
Italy: A Trivariate Probit Analysis

ECO No. 97/10
Bernhard WINKLER
Coordinating European Monetary Union

ECO No. 97/11

Alessandra PELLONI/Robert
WALDMANN

Stability Properties in a Growth Model

ECO No. 97/12
Alessandra PELLONI/Robert
WALDMANN

Can Waste Improve Welfare?

ECO No. 97/13

Christian DUSTMANNY/Arthur van
SOEST

Public and Private Sector Wages of Male
Workers in Germany

ECO No. 97/14

Spren JOHANSEN

Mathematical and Statistical Modelling of
Cointegration

ECO No. 97/15

Tom ENGSTED/Sdren JOHANSEN
Granger’s Representation Theorem and
Multicointegration

ECO No. 97/16

SOren JOHANSEN/

Ernst SCHAUMBURG
Likelihood Analysis of Seasonal
Cointegration

ECO No. 97/17

Maozu LU/Grayham E. MIZON
Mutual Encompassing and Model
Equivalence

ECO No. 97/18

Dimitrios SIDERIS

Multilateral Versus Bilateral Testing for
Long Run Purchasing Power Parity: A
Cointegration Analysis for the Greek
Drachma

ECO No. 97/19

Bruno VERSAEVEL
Production and Organizational
Capabilities

ECO No. 97/20

Chiara MONFARDINI

An Application of Cox’s Non-Nested
Test to Trinomial Logit and Probit
Models

ECO No. 97/21
James DOW/Rohit RAHI
Should Speculators be Taxed?

sout of print



ECO No. 97/22

Kitty STEWART

Are Intergovernmental Transfers in
Russia Equalizing?

ECO No. 97/23

Paolo VITALE

Speculative Noise Trading and
Manipulation in the Foreign Exchange
Market

ECO No. 97/24

Giinther REHME

Economie Growth, (Re-)Distributive
Policies, Capital Mobility and Tax
Competition in Open Economies

ECO No. 97/25

Susana GARCIA CERVERO

A Historical Approach to American Skill
Differentials

ECO No. 97/26

Susana GARCIA CERVERO

Growth, Technology and Inequality: An
Industrial Approach

ECO No. 97/27
Bauke VISSER
Organizational Structure and Performance

ECO No. 97/28

Pompeo DELLA POSTA

Central Bank Independence and Public
Debt Convergence in an Open Economy
Dynamic Game

ECO No. 97/29
Matthias BRUECKNER
Voting and Decisions in the ECB

ECO No. 97/30

Massimiliano MARCELLINO

Temporal Disaggregation, Missing
Observations, Outliers, and Forecasting:
A Unifying Non-Model Based Procedure

ECO No. 97/31

Marion KOHLER

Bloc Formation in International Monetary
Policy Coordination

ECO No. 97/32

Marion KOHLER

Trade Blocs and Currency Blocs: A
Package Deal?

ECO No. 97/33

LavanMAHADEVA

The Comparative Static Effects of Many
Changes

ECO No. 97/34

Lavan MAHADEVA

Endogenous Growth with a Declining
Rate of Interest

ECO No. 97/35

Spyros VASSILAKIS

Managing Design Complexity to Improve
on Cost, Quality, Variety, and Time-to-
Market Performance Variables

ECO No. 97/36
Spyros SKOURAS
Analysing Technical Analysis

ECO No. 98/1

Bauke VISSER

Binary Decision Structures and the
Required Detail of Information

ECO No. 98/2

Michael ARTTS/Massimiliano
MARCELLINO

Fiscal Solvency and Fiscal Forecasting in
Europe

ECO No. 98/3

Giampiero M. GALLO/Barbara PACINI
Early News is Good News: The Effects
of Market Opening on Market Volatility

ECO No. 98/4

Michael J. ARTTS/Zenon G.
KONTOLEMIS

Inflation Targeting and the European
Central Bank

ECO No. 98/5

Alexandre KOLEV

The Distribution of Enterprise Benefits in
Russia and their Impact on Individuals’
Well-Being

ECO No. 98/6

Kitty STEWART

Financing Education at the Local Level: A
Study of the Russian Region of
Novgorod

*out of print



ECO No. 98/7

Anna Pb1 IINI/Louis PHLIPS

A Redistributive Approach to Price and
Quality Discrimination

sout of print



‘Aoyisoday yoleasay aynyisu| Alsiaalun ueadolng ‘snwpe) uo ssadoy uadQ ajqejieAy ‘0z0gz ul Alelqi |N3 8yl Ag paonpoud uoisian pasyibiq
anisu| Alisianiun ueadoing (s)ioyiny syl ©



‘Aioysoday yoseasay ajniisu| Alisianiun ueadolng ‘snwpe) uo ssa20y uadQ a|ge|ieAy "0z0z Ul Aeiqi |N3 @yl Ag paonpoud uoisian pasnibiq
‘a1nysu| Aysiaaiun ueadoun3 “(s)loyiny ayl ©



‘Aioysoday yoseasay ajniisu| Alisianiun ueadolng ‘snwpe) uo ssa20y uadQ a|ge|ieAy "0z0z Ul Aeiqi |N3 @yl Ag paonpoud uoisian pasnibiq
‘a1nysu| Aysiaaiun ueadoun3 “(s)loyiny ayl ©



‘Aoysoday yoleasay aynysul Alsianiun ueadolng ‘snwpe) uo ssadoy uadQ ajgejieAy ‘0z0gz ul Alelqi] |N3 8yl Ag paonpoud uoisian pasyibiq
‘a1nysu| Aysianiun ueadoun3g ‘(s)loyiny syl ©



‘Aoysoday yoleasay aynysul Alsianiun ueadolng ‘snwpe) uo ssadoy uadQ ajgejieAy ‘0z0gz ul Alelqi] |N3 8yl Ag paonpoud uoisian pasyibiq
‘a1nysu| Aysianiun ueadoun3g ‘(s)loyiny syl ©





