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Abstract

By considering a mixed oligopoly and considering that public firms are less efficient than private firms, White (2001)
shows that if private firms hire managers then the public firm does not do so. We show in this paper that if we
consider that a private firm competes with a firm that is owned jointly by both the private and public sectors (a
semipublic firm) and that all the firms are equally efficient, then in equilibrium both firms hire managers.
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1. Introduction

The literature on strategic delegation, which sthmith Vickers (1985), Fershtman and Judd
(1987), and Sklivas (1987), analyzes the strategiice for shareholders of publicly observed
irreversible incentive contracts based on sales @ofits (not only profits). Basu (1995)
shows that if all private firms are identical aldnaanagers have the same reservation utility
level all private firms hire managers.

Barros (1995) and White (2001) extend the abovalyais, assuming Cournot
competition, to markets in which private and pubfioms compete. Barros (1995)
investigates the use of incentive contracts asesgfiavariables in a mixed duopoly. White
(2001) extends the analysis of Barros (1995) camsid a mixed oligopoly. He shows that
when firms have the choice of whether or not t@ mranagers, in equilibrium only private
firms do so. In this equilibrium, only private fisyproduce output, while a public firm exists
only to impose discipline on private firms.

We extend the model of White (2001) by conside@ngemipublic firm rather than a
public firm. We consider an oligopoly containingeosemipublic firm and one private firm
that produce a homogeneous good. The semipubticrieximizes the weighted average of
the payoff of the government and its own profiteTprivate firm maximizes profits. These
firms have identical constant marginal costs ofdpiation. The owners of the firms chose
whether to delegate production decisions to masagenot. We obtain that in equilibrium it
is a dominant strategy for the owners of both firtas hire managers. Therefore, in
equilibrium they both do so. Thus we obtain a défé result from White (2001), who finds
that only the private firm hires a manager.

Our result differs from that of White (2001) due tiwo factors: first, we consider a
semipublic firm (whose objective function is theiglged average of social welfare and its own
profit) while White (2001) considers a public firfthat maximizes social welfare). Second, we
assume that the constant marginal production adsédl firms are identical whereas White
assumes that the public firm has a higher constaarginal cost than private firms. Both
differences are necessary to obtain the contrastiggit. If we consider that the semipublic
firm has a greater marginal cost than the priviate then the semipublic firm does not hire a
manager when the government owns a great enougkrgage of the shares in this firm. In
this case, the semipublic firm behaves in a similay to a public firm and, thus, the same
result is obtained as in White (2001). On the otieerd, if we assume that all firms have the
same marginal cost of production and that the priviam competes in the product market
with a public firm instead of a semipublic firm vebtain that the private firm does not
produce. Therefore, to obtain that it is a domirstrategy for the semipublic firm to hire a
manager, it is necessary to assume that both armgqually efficient.

The rest of the paper is organized as followsti@e@ presents the model. Section 3
analyzes whether or not firms hire managers. Cenmhg are drawn in section 4.

2. The model
We consider an economy made up of two firms thatipce a homogeneous good. One firm

is jointly owned by the public sector and privatereestic shareholders (semipublic) and the
other firm is privately owned. They are denoteddnd 1, respectively. The inverse demand

! Barcena-Ruiz (2009) extends this analysis assuraingiixed duopoly and Bertrand competition with
heterogeneous goods. He shows that both the pafdigrivate firms hire managers. This is in comtvath the
result obtained under Cournot competition, wheilg thre private firm hires a manager.



function is given byp = a — @ — ¢, wherep is the price of the gooandg; is the amount of

the good produced by firm All firms have constant identical marginal costproduction of

¢, which means that they are equally efficient. Thias profit of firmi is given by:
7=(p-9q,i=0,1. 1)

As usual, social welfare comprises the consumeslgsyy'CS and the producer surplus,
PS Thus, the social welfare function can be exprsseW=CS+PS whereCS=(q,+q,)%2
andPS=rg+73.

The government owng percent of the shares in the semipublic firm, weher](0, 1).
Following Matsumura (1998) and Barcena-Ruiz andz@ar(2010), we consider that this
firm chooses the output levey,, that maximizes the weighted average of the pagbthe
government and its own profit (denoted as weightetiare):

V=aW+(1-a) (2)
where 75 is given by (1), fori=0. The private firm chooses the output levg, that
maximizes its profit given by (1), foe1.

The owners of the firms may delegate price denssitm their managers. If they do this
they offer linear incentive schemes to their marmag&he incentive schemes are of the
following type: the managers, who are risk neuteagé paid on the margin according to a
linear combination of profits and sales revenuegntadly, the manager of firm(manager)
has the following objective function:

0,=47m+(1-£)S,i=0,1, @3)
where 77 and § are profits and sales revenue, respectively, /&nd the incentive parameter
chosen by the owner of firilowneri).? It has to be noted that the semipublic firm’s nugmas
given the same type of contract as the private gexnane based on profit and sales revenue.

We propose a three stage game with the followm@g. In the first stage, the owners
of the firms decide whether or not to hire a manalgethe second stage, if they have hired a
manager the owners of the firms choose the incemarameters of their managers. Finally,
in the third stage, the owners or the managerbefitms decide on production. To obtain a
subgame perfect equilibrium, the game is solvedwards.

3. Results
Given that the owners of the firms may hire a manay not, there are four possible cases:
both firms hire managers, neither firm hires a nganaonly the semipublic firm hires a
manager and only the private firm hires a manager.

3.1 Both firms hire managers

In this case, in the third stage, manageathooses the value aj, that maximizes his
objective function, given by (3). Solving theseldeims we obtain:

% =%(a—20ﬂ1+0ﬂo), qozé(a—zwwcﬁl). )

2 As in Fershtman and Judd (1987), we assume teht@aner offers its managers “take it or leaveritentive
schemes. Managémreceives a payolfy+yO;, whereA; and i are constanty>0. Managei is risk neutral and

maximizesO;; owneri chooses\; and ) so that the manager gets only his opportunity, aasich is normalized
to zero. We assume that owners can commit thenssihiacentive schemes.



In the second stage, the owner of the semipubshit ¢hooses the incentive paramefgr
that maximizes weighted welfare. Simultaneouslg, dkwvner of the private firm chooses the
incentive parameteB, that maximizes its profit. The superscripf denotes that both firms

hire managers. Solving these problems, we obtain:

b =1 (5?:1;)c ATEL (1(‘52(12)—0(3) B <B<L = 2 —50_)22‘ 2
vw_20-a)(a-0) y_@-a)2-a)a-c° _w_201-a)(a-c)’
5-4g ° G- 4a)? B G- 4a)?
carY = (4-3a)*(a-c)? Yy - (4+14a -300° +132°)(a-c)?
26-4a)2 2(5-4a)? '

As is well known(see Fershtman and Judd, 198€)ptiivate firm chooses an incentive
parameter lower than one to provide incentivesstananager to be aggressive in the product
market (i.e. to produce more) in order to gain readhare at the expense of the other firm.
The owner of the semipublic firm provides incentivests manager to be aggressive in the
product market for two reasons. First, the ownerth&f semipublic firm takes consumer
surplus into account and thus wants to produce ri@me a private firm. Second, quantities
are strategic substitutes and thus the semipubhic Wants to gain market share at the
expense of its rival. Therefore, the owner of thenipeblic firm chooses an incentive

parameter lower than that of the private fir@ ( < 8').

3.2 Neither firm hires a manager

In the third stage, the private firm chooses theie®f g, that maximizes its profit given by
(1), fori=1. Simultaneously, the semipublic firm chooseswéalkie ofq, that maximizes its
objective function, given by (2). The superscrigN denotes that neither firm hires a
manager. Solving these problems, we obtain:

a-c  w_(@A-a)a-c N = L-a)(@-o’ N — L-a)*(a-c)?

qNN:
0 " 3-20° 3-2a 0 B-20)> " (3-2a)?
cow - @@ @-0 | w _(2+4a-8a’ +3a%)(a-0)?
23-2a)*> ' 2(3- 2a)? '

3.3 Only the semipublic firm hires a manager

In the third stage, the manager of the semipubtim fand the owner of the private firm
choose their firms’ outputs to maximize their retpe@ objective functions. Solving these
problems we obtain expression (4) f§F1. In the second stage, the owner of the pubine fi
chooses the incentive paramefgrthat maximizes weighted welfare. The superscyipit
denotes that the semipublic firm hires a managemwhe other firm does not do so. Solving
this problem, we obtain:

YN _q_ (a-c)

w_@-a)a-0) w_(0-a)(a-0) w_(@-a)(a-cy

° (4—3a)c<1’ 0 4-300 4-3a ! @4-3a)? '
YN _ L-a)2-a)(a-c)® QN = B-2a)’(@-c)* |, _ @+ 20 -2a°)(a-c)®
° (4-3a)? ’ 2(4-3a)? 2(4-30)



3.4 Only the private firm hires a manager

In the third stage, the manager of the private fand the owner of the semipublic firm
choose their firms’ quantities to maximize theirjeative functions. The superscriptY
denotes that the semipublic firm does not hire aaagar when the other firm hires a
manager. Solving these problems we obtain:
_all-a)+c-cp(2-a) _a-2c+cp
3-2a "0 3-20
In the second stage, the owner of the private Ghmoses the incentive paramefithat
maximizes its profit. Solving this problem, we get:

N _,_ (a=¢) o @-C  ny_a-C v _(-a)@a-c)’
A= 2(2—a)c<1’ % To0ta)t T2 7o 42-a)?

v_(1-a)@-09° _aw_B-a)(@-0° | nv_(@1+6a-3a")(a-c)’
! 42-a) 82-a)? 8(2-q) '

3.5 Owners’ decisions as to whether or not hire a amager

It remains to solve the first stage of the gamethla stage, the owners of the firms decide
whether or not to hire managers. From the resudtaied in the four cases considered, the
following is obtained.

Proposition 1.1t is a dominant strategy for the private firm tivha manager.

It is easy to see that " > 7" and 73"’ >~ . Therefore, the owner of the private firm

hires a manager independently of whether or nosémeipublic firm does so.

When the semipublic firm does not hire a manader profit obtained by the private firm
is greater if it hires a manager than if it doesdwso ¢ >7z"" ). As reaction functions in
guantities are downward sloping, if the semipulili;m does not hire a manager the private
firm wants to hire a manager, thus becoming thddea incentives; this permits the private
firm to gain market share and profits at the expeafsts rival.

When the semipublic firm hires a manager, the pralitained by the private firm is
greater if it hires a manager than if it does notsd (7' ¥ >7z™"), since in the latter case the
private firm loses market share at the expensehefsemipublic firm. As quantities are
strategic substitutes, the leader firm in incergii@ more aggressive in the product market
than the follower firm; thus, the private firm wartb hire a manager to avoid becoming the
follower in incentives.

Proposition 2.1t is a dominant strategy for the semipublic fironhire a manager.

It is easy to see that™ >V"N and V'Y >V therefore the semipublic firm hires a
manager independently of whether the private fimasha manager or not.
When the private firm does not hire a managerb#dst response of the semipublic firm is to

hire a manger ("™ >V"N). To explain this result all three components lé bbjective
function of the semipublic firm have to be taketoiaccount: the profit of the semipublic firm,
the weighted profit of the private firm, and theigided consumer surplus. Weighted welfare



can be written asV=rg+arm +aCS; therefore, V™™ >V it ZN+am™+aCS™>
BN +am™ +aCS"N. Moreover, it can be shown thaty" >g)" >q " >qg"" and

eV +g™>g)N+q"N . Therefore, the semipublic firm produces more ttran private firm,
and the highest output of the industry is obtawvbdn the semipublic firm hires a manager. As

a result: (i) "V >m" if and only if a<a'l=é(7—\/1_7) =0.3596, (ii) am " <am™", and (iii)

aCS™>aCs™N. Then, ifa<a, (i) and (iii) dominate (i), implying thay ™ >V"N: if a>a,

(iii) has a greater effect than (i) and (ii), whicteans thay ™ >V "N,
When the private firm hires a manager, the besgiaese of the semipublic firm is to hire
a mangerY " >V"Y). Therefore:7y " +am" +aCS" > m) " +am'’ + aCS" . It is easy to

see that in this case: (g’ >/ ', (i) arm" <am'", and (i) aCS"Y > aCS"Y if and only
if a<1/2. Then, ifa<1/2, (i) and (iii) dominate (ii); i>1/2, (i) dominates (ii) and (iii).

Proposition 3.1n equilibrium, both the private firm and the seabpc firm hire managers

We have seen in Propositions 1 and 2 that itdsrainant strategy for both firms to hire a
manager. So in equilibrium both firms hire managBesides, it can be shown that" > 77"

if and only if a<1-+/1/8 and V"' >V"N. Therefore, if parameter is low enough
(a<1-+/1/8) there is a Prisoners’ Dilemma and both firms wiquiefer not to hire a manager.

4. Conclusion

The literature that analyzes mixed oligopolies Hadicated little attention to investigating
whether firms want to hire managers or not. Howgeveis question has received great
attention under private oligopolies. White (200%jeads this analysis considering a mixed
oligopoly. He shows that when firms have the chaitehether or not to hire managers, in
equilibrium only private firms do so. In this papete consider a market in which a
semipublic firm and a private firm compete. Thesmg$ have identical constant marginal
costs of production. The owners of the firms chabkether to delegate production decisions
to managers or not. We obtain that in equilibriumthifirms hire managers.
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