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Abstract

A market for professional services 1s modeled as a three—stage game, where
first a regulator sets price floors, then professionals choose a level of investment
in human capital that will affect the quality of the service offered and finally
they compete in prices for the demand of heterogeneous consumers. We study
the effects on social welfare of different levels of a price floor. We think of a
price floor as an unavoidable imposition, either in the form of self-regulation
by a professional association or as a regulatory device used by the authorities
in a professional service market. Price floors can have two different effects: on
the one hand they can benefit consumers by improving the price—quality mix
offered in the market. On the other hand they may discourage investment on
human capital by the professionals, or increase the scope for market power of
some professionals by making the market unprofitable for low quality profes-
sionals. Our setting allows us to uncover the strategic effects of price floors
on the behavior of the professionals. These strategic effects had not received
former attention in the discussion on price floors. We show that under certain
conditions price floors may lead to a welfare improvement. However, the results
are so sensitive to parameter’s values of specific markets, that a “laissez—faire”
policy seems the most advisable course to follow.




1 Introduction

In many modern economies, the suppliers of professional services are
exempted from proceedings against restrictive practices. Practices that
for primary or manufacturing industries, as well as for the suppliers of
commercial goods or services, would have been objected by antitrust au-
thorities, are allowed in professional practice, for instance in medical,
legal or educational services. These restrictive practices include entry
restrictions in the form of numerus clausus, licenses, compulsory reg-
istration or certifications, but also price controls of different kinds, in
the form of minimum assured prices or suggested prices for services.
The public justification used to allow these sometimes called “Spanish
practices” among the professions are the following. 1) The market for
professional services is usually characterized by asymmetric informa-
tion between the buyer and the seller of the service, since the latter owns
an acquired skill of arcane nature for the buyer. 2) Very often profes-
sional services produce externalities on third parties that the regulator
wants to take into account. For instance medical practice may have an
important impact on insurance companies or the public sector, and legal
practices contribute to the general maintenance of justice, which is a
public good provided to the society at large. 3) Professional services are
differentiated vertically by their level of quality, which is directly affected
by the investment of the professional on the acquisition and maintenance
of his or her own skills. As a consequence, the regulator sometimes tries
to assure a minimum income to the professional so that he or she has the
incentives to invest in human capital.

Usually these restrictive practices are forms of self regulation or im-
positions by professional associations on their members trying to assure
a minimum quality standard of service, although very often subject to
some governmental control or monitoring. Mattheus (1991) argues that
professional ethics can be regarded both as an assurance for fair conduct
but also as the vehicle by which restrictive practices can be implemented
through professional associations or public regulation. He views public
policy towards these practices as having to choose between two options.
One option consists of a system of free competition, protecting consumers
against malpractice cases. A second option is based on regulated compe-
tition, trying to assure the provision of a menu of services with adequate
quality through a combination of entry restrictions, minimum quality
standards or price orientations.

The effects of occupational licensing have been analyzed among others
by Shapiro (1986) and Garcia-Fontes and Hopenhayn (1992). The latter
show that licensing may have severe side effects due to the adverse selec-




tion that results from restricting the size of the market for professional
services without perfect information on the pool of professionals that
will remain in operation. Another way of affecting the quality mix of an
industry is by means of minimum quality standards, which have been
analyzed for instance by Leland (1979) and by Motta and Thisse (1993).

The use of price controls and their effects on social welfare when
both price and quality strategies are available to firms has received in-
stead less attention in the literature. It is well known that in a perfect
competitive model with homogeneous products, price controls will lead to
quantity rationing and this will affect social welfare negatively. For mod-
els of vertically differentiated products, the effects of price regulation on
quality have been studied both in partial equilibrium, for instance White
(1972) for the case of a regulated monopoly and perfect competition, and
in general equilibrium under perfect competition, as in Anderson and
Enomoto (1986 and 1987).

Price controls may have a strategic effect on the behavior of the pro-
fessionals: if the suppliers of services have some market power, but some
of them are restricted by a fix or binding price control, the market may
perceive the restriction as a commitment to adhere to a particular con-
duct, constituting an implicit facilitating practice that may result in an
increase in profits for all suppliers. This effect has been noticed by Eich-
berger and Harper (1987) in a duopoly model where the goods are close
but imperfect substitutes. There is a similar effect of price restrictions
in models that analyze the effects of most-favored clauses, for instance
DeGraba (1987), who analyzes competition between national and local
firms. Here the price restriction makes the firm with national scope a
weak competitor in local markets.

In this work we present a model of vertical differentiation of a pro-
fessional service duopoly. The regulator chooses price floors in a first
stage. The professionals choose a level of service quality in the second
stage and compete in prices in the third stage. They view the price floors
as restrictions to their optimal behavior in the third stage, but these
have also important strategic effects on their behavior in the second
stage. Consistent with a usual result in the literature on vertical prod-
uct differentiation, there is an asymmetric equilibrium where one of the
professionals supplies a high quality service while the other professional
supplies a low quality service. A price floor will be viewed by the high
quality professional as a commitment by the low quality professional to
reduce his aggressiveness in prices in the last stage of the game. This
will have an initial negative impact on social welfare, since both suppli-
ers will reduce their qualities and the price reduction will not be large
enough to compensate for the welfare loss. As the price floor is raised




the profits of the low quality professional will be reduced and eventually
the market will be profitable for just one professional. At this point,
where the profits of the low quality professional have been squeezed to
zero, social welfare will be maximum, but an infinitesimal increase in
the price floor will turn the market profitable for only one professional,
and the consequent monopolized market will result in lower total social
welfare. In short, the use of price floors has very sensitive outcomes and
may be damaging for social welfare.

The paper is organized as follows. Section 2 presents the general
model. In section 3 we describe the pricing decision, considering qualities
as fixed. Section 4 studies the imposition of a price floor. Concluding
comments are presented in section 5.

2 The model

We use a version of Mussa and Rosen’s (1978) model, with fixed costs
of quality. There are two professionals offering a service !. They face
a fixed cost of producing one unit of the service at quality g equal to
F(q) = g%/2. This can be interpreted as follows: to obtain a quality of level
q of their service they have to invest ¢%/2 on human capital. Marginal
costs of production of services are supposed to be constant (without loss
of generality, we suppose they are equal to zero).

The market is modeled as a three—-stage game. In the first stage the
regulator chooses the level of a price floor in order to maximize total
surplus: no intervention or a price floor p represent his or her set of
choices. In the second stage each professional chooses a quality level
q paying the corresponding fixed cost. Finally, in the third stage the
professionals simultaneously choose prices p; and ps at which they are
willing to supply their services. The solution concept is subgame perfect
Nash equilibrium, and the game is solved backwards.

Consumers are assumed to have a utility function equal to U = 6q; —p;,
where 6 is a taste parameter’>. We assume that § is continuously dis-
tributed on an interval [0, §]. We also assume that the consumer buys at
most one unit of services. In case of no purchase, the utility of the con-
sumer would be zero (notice that the assumption of unit purchase seems
realistic when dealing with professional services). Assuming that the
professional 1 supplies the high quality and the professional 2 supplies

1The model obviously can be applied to any kind of firms competing on a differenti-
ated product.
21t would be equivalent to assume that consumers differ on income, instead of tastes




the low quality (g1 > q2), the consumer 6;, indifferent between patroniz-
ing professional 1 or 2 is

61291 — p1 = 01292 — Do,

that is 612 = (p1 — p2)/(g1 — g2). On the other hand, the consumer with
lowest reservation value served by the low quality professional can be
defined by 0 = f2g2 — p2, and hence 6, = py/qs. Therefore, the demands
for high and low quality products are, respectively, D; = § — 65, and
D2 = 012 — 02.

3 The price stage

Professionals maximize profits in the third period subject to the regula-
tory constraints®:

rr;)a;x = p1Ds

max = poD
a2 p2l)2

subject to p < ps.

It is easy to check that both profit functions are strictly concave in the own
prices, so that the Kuhn—-Tucker conditions for a constrained maximum
adopt a very simple form: they imply that for the low quality professional
the constraint will be binding if the first derivative of its profit function
evaluated at p is negative, since in this case increasing its price will
reduce its profit. This is shown in Figure 1.

Consider the first derivatives of the profit functions:

(1)

(2)

3The price restriction imposed on the professionals can be thought as involving an
infinitely large penalty in case of violation, so that it is always respected if binding. It
is interesting to include the penalty as another regulatory tool, but we chose to keep
the model simple by assuming a very large penalty.
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Figure 1: Kuhn—Tucker conditions for a binding price floor

The Kuhn—Tucker condition for a price floor to become binding can be
obtained in terms of (2) by solving for p;. Hence, in the price stage these
are the reaction functions:

8(q1 — q2) + p2

R(po) = 2
2
P lfpl < 21
q2
Ry(p1) =
P1q2 ifp, > 2pq1
291 Q2

By solving the system of equations for the unconstrained case we can
obtain the equilibrium prices when the price floor is not binding, which
are given here for future reference:

1 = 2q18q1 — qo
! 491 —q2

o = q2091 — q»
27 4q1—qy




When will the price floor be binding? Call &, the critical value of p;
so that p becomes binding for professional 2

2
kl = l_)ql ’
q2

That is, if p; < k1 then the low quality professional is constrained by the
price floor and chooses p, otherwise he will choose his best response to
p1- In Figure 2. we represent the reaction functions. In the first case,

i Ri(py )

R2( Py )

T R3(R )

ky Ry(p) K Py

Figure 2: Critical value for p to become binding for professional 2

represented by a reaction function for 2 equal to Rs(p;), we have that
k1 < Ri(p). In this case the price floor does not affect the behavior of
the professionals and therefore we have an interior equilibrium in point
E. In the second case, represented by a reaction function for 2 equal to
R5(p1), we have that k; > R1(p) and the price floor binds the behavior of
the professionals. In this last case, the equilibrium price for 1 is R;(p).
Therefore the critical value for the price floor to become binding can be
obtained by solving k; < R1(p), that is:

61 —g2)+p _ 2pq1
2 - Qe ’




and solving for p:

o> q20(q1 — q2)
=~ 4q;—q2

Notice that the critical value coincides with the equilibrium price of
the unconstrained game. Think for instance of professional 2. If the
minimum price is less than the equilibrium price, and professional 1
1s adopting her best response, then it is optimal for professional 2 to
adopt his best response, and the minimum price is not binding. But if
it is higher than the equilibrium price, given that prices are strategic
complements he will adopt the minimum possible price.

These critical values define two possible regions, represented in Fig-
ure 3. At region I, the equilibrium prices are determined by the price

Region 1

Binding for Firm 2:
pr=Ry(p )

pp = P

Region 11
Not Binding :

Py

Figure 3: Solutions for the third stage

restriction and the reaction funcions, while at region II the equilibrium
is interior and the equilibrium prices correspond to the solution of the
system of first order conditions. In Table 1 we summarize the results of
the model for the third stage.

In the next section we describe the second stage of the game, con-
sidering different levels of the price floors imposed by the government.
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Table 1: Gross equilibrium profits and prices for the third stage

pi P Gross Profits 1 Gross Profits 2
. (g1 —q2)+p (B(g1 — q2) +p)? 8(gi—q2) P
Region] | ————= = - =
ch 2 P 4q1 - g2) “\2(q1-¢q2) ¢
Region II 2q:0(q1 — q2) | q20(q1 — q2) | 4430%(q1 — q22) q1920%(q: — ;12)
49, - Q2 49, — g, (491 — q2) (491 — q2)

We first present the equilibrium prices and qualities for the unregulated
case, which are obtained in Motta (1993)*:

p} =0.107662 §°,

q; = 0.253311 62,

These are useful for future reference.

4 Price floors

ph=0.0102511 82,

g5 = 0.0482383 42,

According to Table 1 these are the profit functions in the quality stage
for professional 1 and professional 2:

11(g1,q2) = 3

72(q1,q2) = <

\

\

4q26%(q1 — q9) 3 q_%
(4Q1 - Q2)2 2
(8%(q1 — q2) +p)? N ai
4(q1 — q2) 2
[ q1920%(q1 — q2) 3 ﬁ
(4q1 — g2)? 2
5(‘11-‘12)—3_& _q_%
=1 2(q1—q2) qs 2

g26(q1 — q2)
491 —q2

if}_)<

q20(q1 — q2)

if p >
£ 491 —q2

ifp < q20(q1 — q2)
=7 491 —q2
q208(q1 — q2)

ifp >
E= 491 — q2

“These values, as well as the values presented in the next sections, are numerical
approximations, obtained by solving the model numerically.




These profit functions are continuous®. This can be shown by substitut-
ing:

Q2§(Q1 — Q2)

p= 49, — q2

into the second portion of 71(q1,q2) and 72(q1, q2).

Let us denote as (g5, g3) the pair of equilibrium qualities for the con-
strained game. Let us also denote g as the best response of professional
1 in the unconstrained region if professional 2 adopts his contrained
equilibrium quantity q$:

Argmax 4916*(q:1 —q3) 4i
q1 (4q1 — g5)? 2

Define equivalently g as the quality that solves the equivalent problem
for professional 2, for given ¢§ and p.

We define a constrained equilibrium as a pair of qualities (¢4, ¢5) and
the associated prices, that, for a given price floor p, satisfy the following
conditions:

q50(q5 — q5)
1. p> = (3)
- 491 — g5
2. If
q50(g5 — q%)
<= (4)
P> "4 g
then
02(AC _ HC c\2 202 _ AC 2
] (qlC q2)c+}_7 B (g9 > max{4q10 (g1 c%g) _ (1) }.(5)
495 — g5 2 q1 (491 — g5) 2
3. If
< %01 —a3) 6)
- 4q1 — gy
then
[9(qi ~99-p g] ICOUNN
-l 20qi-4¢3) 45 2 -
q5q26%(g5 — q2) (q2)2}
max - . (7)
q2 { (49 — g2)? 2

5Profits functions may have a kink when the condition is satisfied with equality.



Condition (3) implies that in a constrained equilibrium we have to be
in the constrained price region (Region I of Figure 3). Condition (4)
says that if professional 1 can set a quality such that she moves to the
unconstrained region, then condition (5) has to hold implying that what
she gets by deviating is less than what she gets from staying at the
constrained equilibrium. When (6) holds a similar deviation is precluded
for professional 2 by condition (7).

We will analyze now the imposition of a price floor that is in a
neighborhood of the unconstrained equilibrium price for professional 2.
To obtain an analytical solution, we propose a price floor of the form
p = k (k) h(k) 63, where k is an arbitrary parameter and the price floor
is expressed in term of this parameter. We then solve for (k) and h(k).
With this price floor we conjecture solutions of the form ¢$(k) = h(k) 6°
and g4(k) = h(k) l(k) 62, solving for h(k) and Il(k) from the first order
conditions. The results are summarized in the following proposition:

Proposition 1 Let k be a non-negative real number. Then there exist
functions I(k) and h(k) such that if a price floor is imposed of the form

p =k I(k) h(k) 6,

and if k > 0.217091, we have the following constrained equilibrium for
the quality stage:

g =hk) 82, g =hk) Ik) 67,

where

(1 UR)? — k()
hik) = 41— L(k)2

(k) = +D -2 - 2%,

1 1 - 13k%+ 28k*
3(k2-1) D

D = [1-6k*+75k* — 134k°
(1 — E2)/k2 — 13k* + 92k6 — 148k8]"3,

Proof: See Appendix.

Proposition 1 gives closed-form solutions for all the relevant variables
of the model. Despite the involved appearance of these solutions we will
show later that they are very easy to analyze in terms of different values
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of k, which is equivalent to perform comparative statics on the value of
the price floor.

The imposition of a price floor has a strategic effect on the behavior of
both professionals, even if the price floor is not binding. This is analyzed
in the following proposition:

Proposition 2 Even if the choice of the qualities and prices correspond-
ing to the unconstrained equilibrium are available, the professionals will
deviate and set lower qualities if a price floor such that 0.0099701 < p <
0.0102511 is set.

Proof: When will the price floor be equal to the unconstrained equi-
librium price of the low quality professional? We can find this value of
the price floor by finding £* that solves the following equation:

p =k h(k") L(k*) 6° = 0.0102511 §° = p;.

This equation is solved for a value £* = 0.219196, which is higher than
the value of £ where the price floor becomes binding (0.217091). The
value of p associated with this value of & is 0.0099701. |

The finding that a price floor modifies the equilibrium choice of the
professionals even though the floor is higher than the price chosen at
the unconstrained equilibrium is surprising. However, there is a sim-
ple intuition behind it. Suppose we are at the unconstrained situation.
How would the low quality professional respond if the high quality pro-
fessional sets a quality slightly below the equilibrium quality? His best
response would consist of reducing his quality (qualities are strategic
substitutes) which implies a reduction in his price (prices are strategic
substitutes). It is obvious that this would imply lower profits for both
professionals, resulting in professional 1 not lowering her quality. But
if the low quality professional is constrained by the price floor, the re-
duction in his quality cannot be followed by a reduction in his price. He
would still find it profitable to reduce his quality, but his price is fixed by
the constraint. Now professional 1 would find it profitable to reduce her
quality and hence her price, since this would not be matched whith an
optimal price cut by professional 2. This result hinges on the strategic
substitutiveness of both prices and qualities.

Another interesting feature of the price floor is that for some high
enough level of it the market will be profitable for only one professional,
that would be then a monopolist offering a single quality. This will hap-
pen when the profit of the low quality professional under the restricted
equilibrium is equal or less than 0. The higher the price floor, the higher,

11




by definition, the price that professional 2 should charge. But to keep cos-
tumers at a higher price, professional 2 must provide them with higher
quality. This has a double negative effect on the profits he can earn:
firstly, it brings him closer to the quality offered by his rival, rendering
price competition tougher. Secondly, it implies a lower investment in
human capital, i.e. it implies higher fixed costs. As a result the profits of
professional 2 decrease with the increase in the price floor, and eventu-
ally they become negative after certain value of k&, which we denote £™.
We summarize this result in the following proposition:

Proposition 3 For a price floor p > 0.0234 the market will be profitable
for only one professional who will offer the monopoly price and quality.

Proof: In order to find the critical price floor we have to find 2™ that
solves the following equation:

8(g5 (™ —g5k™) —p  p q5(k™) _

Pl ot — ) @em| 2

This equation is satisfied for a value £ = 0.297544. So if we set a price
floor p = ™ h(E™)I(E™) = 0.0234 or higher, then the low quality profes-
sional will not be able to earn positive profits and will have to leave the
market. The high quality professional will be able to set monopoly prof-
its, constrained on the price floor, which will eventually become binding.

From Proposition 1 it is possible to numerically approximate the equi-
librium qualities, prices, profits, consumer and total surplus for each
possible value of k. The results are summarized in Table 2.

Notice that all the variables are linear multiplicative functions sepa-
rable on two components: a) § raised to some power and b) functions of £
(or constants). The separability mentioned above allows us to study the
behavior of functions h(k) and I(k) whose expressions are known. Ignor-
ing the part involving 4, we can get a very clear picture of the behavior
of the relevant variables of the model, for any possible value of the price
floor (any possible value of &).

The comparative statics effects on qualities and prices chosen, as well
as on profits of the professionals, are presented in Figure 4. In this
Figure we plot the value of the relevant variables for all possible values
of k. All of them show two discontinuities: the first one is associated
with the value of £ where the price floor becomes binding, and the second
one is associated with £™, the value of the price floor where the market
becomes profitable for only one professional. We draw two vertical lines,

12
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one associated with the value of £ corresponding to a price floor equal
to the unconstrained price of the low quality professional, £*, and the
second one associated with £™. The figure illustrates that the price floor
becomes binding at a value of £ lower than the value corresponding to
the unconstrained equilibrium price level of the low quality professional,
as discussed above. This has an initial effect of reducing the quality
and the price of both professionals. As the price floor increases, the high
quality professional finds it profitable to reduce the price and the quality
of her service. The best response of the low quality professional consists
of increasing the quality and price of his service.

On the other hand, in Figure 5 we complete the picture by simulating
the comparative statics effects of a price floor on welfare.

These simulations are a nice illustration of the conflict of interests be-
tween professional associations and consumer associations. Professional
associations would be interested in setting a price floor exactly binding,
where producer surplus is maximized. Consumer associations, instead,
would be interested in setting a price floor marginally lower than 2™,
where still both qualities are offered, but the profits of the low quality
producer have been squeezed to zero.

The professionals will have an incentive to ask for a price floor lower
than the socially optimal level, since producer surplus is maximized at
the lowest binding price floor. It is in this sense that the model presented
in this paper illustrates the political process that very often develops
at markets for professional services. The interests of the professionals
are usually represented by associations with strong political influence.
These associations lobby for the imposition of orientative prices, which
according to our result may be too low to have a positive impact on social
welfare, and may even lower total welfare.

These results support the suggestions of Stigler’s (1971) seminal
work on the political process of regulation. Any industry composed by
oligopolistic producers may actively solicit government regulation, since
it may help the producers to coordinate oligopolistic outcomes.

This analysis shows that, in the context of the current model, regu-
latory policy based on price floors is very sensitive. If the price floor is
set at a binding level but too low, total surplus can be reduced compared
to the unregulated environment. On the other hand, total surplus is at
its maximum when the profit of the low quality professional is brought
down to zero, but if the regulator has not enough information about the
professional services market and makes the operation of the low quality
professional not profitable, it will cause the market to be monopolized
and total surplus will fall. The monopolist will provide a higher single
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Figure 4: Simulations of the effects of a price floor (§ = 1) on quality,

prices and profits.
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Figure 5: Simulations of the effects of a price floor (§ = 1) on consumer
welfare, producer welfare and total welfare.
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quality but at a higher price®.

The results of this section are likely to carry over to models with more
than two professionals, since the working force behind it is based on the
strategic effects of the regulatory constraint and the general features of
the vertically differentiated model.

5 Conclusion

We have analyzed the effects of price floors in a model of professional
services with heterogeneous consumers. The model, despite its simplic-
ity, highlights the strategic effects that have to be considered in order to
analyze the welfare impact of price floors. It is shown that social welfare
can be improved using the price control to squeeze the profits of the low
quality producer and increase the average quality of the market. But if
the price floor is set up at a higher level than necessary, the concentration
will increase in the market and social welfare will fall.

We have also shown that if the regulator relies on the suggestions
of professional associations to determine the level of the price floor, a
too low price floor will be set, since it is in the interest of the producers
to set a price floor which is exactly binding. At this point total surplus
will be lower than in the absence of price floors. This result illustrates
the conflict of interests which is likely to be present in most professional
services markets.

On the whole our analysis suggests that it would not be an adequate
policy to impose price restrictions. It is true that under some controls
(more particularly price floors) it is possible to improve social welfare, but
this outcome is highly sensitive to small changes in the price imposed
by the authorities. Furthermore, if the regulatory bodies rely on the
information provided by professional associations, the price floor fixed
would imply a lower average quality, lower consumer surplus and lower
total welfare in the market involved. Therefore, it would seem advisable
to recommend a “laissez—faire” policy and avoid price interventions.

6 Although beyond the scope of the paper, it may be interesting to study the combi-
nation of a price floor and a subsidy. The latter would guarantee that the low quality
professional would not exit the market.
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Appendix

Proof of Proposition 1

The first order conditions are:

(4010491 39192+ 296" 4o 2201~ q2)

(491 — g2 ' =7 4q1-qq
71(q1,92) =
p’q% — 2q1q2 + q5 — p* i~ 2@ —go)
4(g1 — q2)? - £= 491 — q2
( q3(7qs — 4q2)6° B o< q20(q1 — g2)
(491 — q2)3 72 B= 491 —q2

T5(q1,92) = S
P*(291 - 4q192+q3)

2 ¢ 5 2281 — q2)
[ 2(q1 —q2)%q;

if
7 B= 491 —q2

From the unconstrained equilibrium we know that a solution if the
condition is not binding is given by (g3, g3).

Suppose that the condition is binding. In this case we can solve the
system of equations formed by the reaction functions. If we postulate a
price floor p = k h [ 63 and solutions of the form ¢ =/ 8% and ¢ = h [ 63,
the conditions become:

[(1-12— kG

—_ g2 =
ho” + A1_1¢ 0,

B2 — 41— 15

j— 52 —
hlo” + 3117 0,

and solving for A and for / we find only one real solution equal to the
solution presented in the statement of the proposition.

The proposed solution will be a constrained equilibrium if conditions
(8), (4)-(5) and (6)-(7) are satisfied. We study these conditions in turn:

Condition (3): This condition is satisfied for £ > 0.214617.

Conditions (4)-(5): Condition (4) is satisfied when & < 0.214998, and
condition (5) implies that £ > 0.214809.
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Conditions (6)-(7): Condition (6)is satisfied when £ < 0.218719 and (7)
implies that 0.217091 < k& < 0.229051.

If we put all these restrictions on & together, we see that for values

of the price floor such that £ > 0.217091, the pair (gj(k),q%(k)) forms a
constrained equilibrium.
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