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ABSTRACT 

This analysis derives the optimal incentive contracts owners offer 

managers who engage in Stackelberg-quantity competition. In contrast to the 

Coumot case, the owner of the leading firm motivates his manager to strictly 

maximize profits and thereby gives no incentives for increased production. This 

results in a reversal of the usual Stackelberg outcome; output and profits for the 

leading firm are less than those of the followe"'s. In another reversal of the 

standard Stackelberg result, the leade"'s output and profits are lower compared to 

when outputs are chosen simultaneously whereas the followe"'s are greater. 

While the owner of the leading firm then wants his manager to engage in 

simultaneous quantity competition, the manager always chooses to be a leader 

irrespective of his incentive contract. 

I would like to thank Joseph E. Harrington, Jr. for his thoughtful review, valuable 

suggestions and encouragement and two anonymous referees for their helpful 

comments. All errors, of course, are my responsibility. The views expressed here 

are those of the author and not necessarily those of the Federal Trade 

Commission or any individual Commissioner. 



INTRODUCTION 

The separation of ownership and control commonly observed in modem 

corporations naturally arises from the comparative advantage managers have in 

the daily running of the firm relative to owners (shareholders). Owners being 

unspecialized in the management of the firm hire managers to do this for them. 

Because it is difficult for owners to closely monitor their manage"'s behavior, they 

resort to using compensation schemes in order to motivate the managers to 

pursue their objectives. 

Fershtman and Judd [1987a] (hereafter F & J), Sldivas [1987], and 

Fershtman [1985] have shown the ownerlmanager relationship may also arise for 

strategic reasons. In a duopolistic context where firms simultaneously compete in 

output, they show that each owner motivates his manager toward high production 

to induce competing managers, who are aware of the other manage"'s incentives, 

to reduce their output. Thus, owners can increase their profits at the other firm's 

expense by strategically manipulating their own manage"'s incentive contract. In 

equilibrium both firms increase output and neither gains an advantage. 

A firm may also increase its profits relative to another firm by producing 

first. Preemptive expansion of output enables the leading firm to affect the output 

choice of the firm which produces second (the follower). In the Staoi<elberg game 

(Stackelberg, [1934]), the leadership position confers an advantage upon the 

leader resulting in higher profits relative to the follower. Leadership naturally 

results when firms have a choice in their timing of production. Dowrick [19861 

shows that the equilibrium outcome of an endogenous move game where two 

firms choose when to produce is for one firm to emerge as the leader.1 The 

Coumot solution (that is firms producing simultaneously) is not a Nash equilibrium 

when firms can choose their period of production. Consequently, Stackelberg 

leaders may be more likely to arise and simultaneous quantity competition may 
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not occur in a duopoly setting. 

Stackelberg equilibria compares favorably with Coumot equilibria 

conceptually. With a general downward-sloping demand function, Robson [1990] 

proves under mild conditions that Stackelberg equilibria exists in pure strategies 

whereas Coumot equilibria need not exist (see McManus [19641 or Roberts and 

Sonnenschein [1977]). 

Although incentive contracts and leadership individually confer advantages 

upon the firm, it is not clear whether in combination such an advantage would be 

sustained. For example, incentive contracts enable an owner to strategically act 

like a Stackelberg leader relative to his rival's manager. When his manager is the 

de-facto leader in a Stackelberg setting, the owners ability to strategically use 

incentive contracts to increase sales may become quite limited. Thus, we may 

expect significant differences in a model with sequential output and incentive 

contracts in comparison with the incentive contract equilibrium for the Cournot 

model. 

This paper examines the equilibrium incentive contracts when Stackelberg­

quantity competition takes place. It is shown that, in contrast to the Coumot­

quantity game, the leader's owner will motivate his manager to strictly profit 

maximize, thereby providing no incentives for increased production. As a result, 

the manager of the leading firm acts like the usual Stackelberg leader. In 

contrast, the follower's owner provides greater incentives for increased sales. By 

motivating his manager to produce more output, he strategically induces the 

leader's manager, who is aware of the rival manager's incentives, to produce 

less. The equilibrium results in a reversal of the usual Stackelberg outcome. 

When the firms' cost functions are comparable, the follower's output exceeds that 

of the leader's. Consequently, the leading firm's profits are strictly less than the 

follower's. The leader is worse off relative to the follower. Rather than confering 
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an advantage, the ability to produce first has proven detrimental to the leader's 

owner. The leading firm's output and profits are also strictly less than its output 

and profits under Coumot competition with optimal incentive contracts, while the 

follower's are strictly greater. 

Since the profits of the leading firm's owner would increase if his firm 

produced simultaneously instead of first, he has an incentive to induce his 

manager not to be a leader. Without exercising direct control over the firm he can 

only accomplish this through a property structured incentive contract. By 

endogenizing the manager's choice of producing first (pfaying a Stackelberg 

game) or simultaneousty (pfaying a Cournot game), we show that no incentive 

contract exists which can deter the manager from being a leader. In a 

fundamental way, the owner's and the manager's interests are in conflict. 

THE MODEL 

Our model is identical to F & J's [1987a] except for the sequencing of 

output. We adopt their model in order to assess the effect of leadership on their 

findings. Each of two firms, denoted 1 and 2, have an owner and manager. 

Firms produce homogeneous goods. The owner's objective is to maximize the 

profits of the firm. They observe only profits and sales and, not being specialized 

in the management of the firm, do not concern themselves with its day-to-day 

operation. Instead they hire managers to observe demand and cost conditions 

and make production decisions. Owners and managers are both assumed to be 

risk neutral. Manager i's compensation is determined by a contract whose 

incentive portion, OJ, takes the particular form of a linear combination of profits, 1tj, 

and sales, Si.2 In general the manager's compensation is Mj = Ai + Bi 0i, where 

Aj, Bi are constants with Bj > O. Being risk neutral, the manager maximizes OJ and 

the values of Ai and Bi become irrelevant. The relative weight owners induce 
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managers to give to profits is represented by 01 E 9l , j = 1 , 2. Thus firm jts 

manager will seek, by the appropriate choice of output, qi, to maximize 

OJ = O11tj + (1 - O1)Sj, i = 1, 2. (1) 

This is the same class of contracts specified in F & J. 

The cost function of each firm, C(Qj) = Cjqj, i = 1,2, has constant marginal 

cost where Cj is the unit cost of firm i. Both firms' costs are common knowledge. 

We assume, for ease of exposition, that c1 = ~ = c. However, our results are 

robust to small cost differentials between the two firms. Like F&J, the inverse 

market demand, P(Q), is specified to be linear and uncertain.3 It is represented 

by 

P(Q) =a - bQ, b>O, a>c (2) 

where P is market price and Q is industry output, b is stochastic with mean 6, and 

a is common knowledge. Using (2), the profit function of firm j is then 

1tj = P(Q)qi - C(qi) (3) 

= (a - b(q1 + Q2) - c)Qj 

and 0i becomes 

0i = (a - bQ - O1C)qi. (4) 

In stage one both owners face unreaJized demand (as b is unknown) and 

simultaneouly determine, by choosing 01, the incentive structure of their 

managers contracts that will maximize the owners expected profits.4 By 

choosing <l < 1 an owner gives his manager an incentive to jncrease sales and his 

manager will respond by raising output since this increases his income. 

After stage one, both managers have common knowledge of their own and 

their rival's incentive contracts, <l1 and <Xz, and the reaJized value of the 

parameter b.5 Then each manager makes an output decision to maximize his 

income, OJ. In the Coumot case, as examined by F & J, q1 and q2 are chosen 

simultaneously. In the Stackelberg case, as analyzed here, q1 is chosen by firm 
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1's manager afterwhich firm 2's manager chooses <12. Price then adjusts to clear 

the market, the managers are paid and the owners receive thier profits. We will 

use F & J's terminology and call the stage one subgame-perfect equilibrium 

choice of <Xi and the resulting outputs an incentive equilibrium. 

INCENTIVE EQUILIBRIUM WITH STACKELBERG COMPETITION 

In the Stackelberg game, one firm's manager is designated the leader and 

produces first. We arbitrarily pick: firm 1 as the leader. Manager 2, knowing both 

managers' incentive contracts, (a1, ~), and q1, chooses an output rate. It is 

found by maximizing 02 with respect to <12 to be: 

'P~( Q1,a1,a2) - maxi( a - bqi- a2c)j2b,O} (5) 

where .. i(·) is manager i's best response function and the superscript s 

designates Stack:elberg. At the subgame perfect equilibrium firm 2 will then set Q2 

= 'P ~(~. ai. a2)' Given this fact and working backward to stage two, manager 1's 

optimal strategy is that output rate which solves 

Max [a - b( Qi + '¥i( ~,ai,a2)) - ap]Q1' 
q1 

This yields 

(6) 

For values of al and ~ inherited from stage one, the resulting subgame perfect 

equilibrium is 

I
(a - 2a1c + a2c)j2b if a1 < t\1 and a2 < t\2 

qf(a1' ~). {a- a jc)/2b if a j < t\j and a 2 ~ t\2 

° if a1 ~ t\1 all a2 

(7) 

I 
( a + 2 a 1C - 3 a 2c ) /4 b if a 2 < t\ 2 and a 1 < t\ 1 

q~(a1' ~). (a - a2c )/2b if a2 < /1 2 and ai ~ /1 1 

° if a2 ~ /).2 all a1 
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[a - c( 4 - 2(1) + u2c][ a - 2up + u2c ]j8b if u1 < tJ. 1 and u2 < (j.2 

t~(al'~)· [a-upf/4b ifu1<{j.1andu2~1l2 (8) 

o if u1 ~ /).1 all U2 

[a - c( 4 - ( 2 ) + 2upla - 3u2c + 2u1cJ/16b if u2 < (j.2 and u1 < /).1 

t~(al' ~)- [a - u2ct /4b if u2 < /).2 and u1 ~ /).1 

o if u 2 ~ /).2 all u 1 

The output of both firms is strictly positive when al < /).1 • (a + ~)/2c and ~ < 

/).2 • (a + 2alC)/3c. The equilibrium incentive contracts will indeed satisfy these 

conditions. 

Knowing the outcomes of stage two and three, firm i's owner chooses <Xi to 

maximize his expected profit. The strategy for firm i's owner then solves 

Mo:~ E[( a - b( q~( U1,(2 ) + ~(U1,U2)) - c)o.S( U1,( 2 )]. 

Using (7) and solving the first order condition of firm 1's owner for al, one obtains 

,~( (2)· {t~ = 1. (9) 

This says that the owner of the leading firm offers his manager the same contract 

regardless of which incentive contract is expected to be chosen by the other 

owner. In contrast, the following firm's owne(s best response function does 

depend upon the other manage(s contract and is given by 

'~(U1)· (6c-a-2ap)j3c. 

Using (9) we find owner 2's equilibrium contract to be: 

{t~ • (4c - a)/3c. (10) 

Our first result is that the leading firm will have its manager always 

maximize profits, giving no incentive for increased sales. This is irrespective of 

manager 2's contract. This contrasts sharply with the Coumot game of F&J where 

manager 1 was given an incentive to boost production, i.e. al < 1. In the Coumot 

game, owner 1 motivated his manager towards higher production in order to 

induce the competing manager, who is aware of these incentives, to reduce his 
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output. Finn 2's owner pursued the same strategy resulting in a duaf leadership 

where both owners encouraged their managers to sell more. Manager 2, in our 

model, is still given incentives to increase sales since d~ < 1. In fact, he is given 

even greater incentives to increase output compared to the Coumot game 

(superscript c) since d~ < d~ • (6c- a)/5c. 

Substituting (9) and (10) into (7) and (8), the Stackelberg incentive 

equilibrium quantities, gross profits, and price are: 

qf = (a - c)/3b q~ = (a - c)/2b 

tf = (a - c)2/18b t~ = (a - c)2/12b 

pst = (a + 50)/6. 

It is readily apparent from (11) that Theorem 1 is true. 

(11 ) 

THEOREM 1: The output and profits of the follower exceed those of the leader 

at the Stackelberg incentive equilibrium.6 

This is a reversaf of the usuaf Stackelberg outcome; the leader earns 

lower profits than the follower. We can explain this result as follows. When 

manager 1 moves first, he takes into account the strategic impact of his output on 

manager 2. Consequently, the ability to strategically influence manager 2's output 

decision has been fully exploited and the owner of finn 1 is unable to improve 

upon this. As a result, the owner finds he cannot use incentive contracts for 

strategic purposes and offers the profit maximizing contract: df = 1. Since the 

ability to choose a sales weighted incentive contract has become superfluous for 

the owner of the leading finn, the Stackelberg incentive game is then equivalent to 

a game in which only owner 2 chooses an incentive contract in stage one after 

which manager 1 produces in stage two and manager 2 produces in stage three. 

By communicating to manager 1 that his manager is going to emphasize sales, 
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owner 2 induces manager 1 to cut back on production. This results in decreased 

profits for the leading firm and increased profits for the following firm. Thus, 

owner 2 acts as a leader relative to manager 1 and consequently acts as the 

overall leader of this equivalent game despite the fact that manager 1 produces 

first. Therefore, the true first-mover advantage lies with the owner of the following 

firm.7 

COMPARISON OF STACKELBERG AND COURNOT INCENTIVE EQUILIBRIA 

In the usual Stackelberg setting without incentive contracts, the increased 

output of the leader forces the follower to reduce his production below his Coumot 

output. This causes the leader's profits to exceed those he would receive in a 

Coumot game while the follower's profits fall below their Coumot level. 

This result does not extend to Stackelberg and Coumot incentive equilibria. 

The firm output at the Coumot equilibrium is (a - c)/2.5b. At the Stackelberg 

incentive equilibrium, the leader's output, (a - c)l3b, is strictly less than this 

whereas the follower's equilibrium output, (a - c)/2b, strictly exceeds it. Thus the 

leader's profits, (a - c)2/18b, fall below the Coumot incentive equilibrium profit of 

(a - c)2/12.5b, while the follower's rises above it to (a - c)2/12b. 

THEOREM 2: The output and profits of the leader (follower) at the Stackelberg 

incentive equilibrium are strictly less (more) than at the Coumot incentive 

equilibrium.8 

This again is a reversal of the usual Stackelberg result when incentive 

contracts are not used. A graphical explanation of this finding is given in Figure 1. 

With no incentive contracts the best response functions of firms 1 and 2 are 

,~ and ,~, respectively. In the Coumot incentive contract game, both owners 
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choose an <lj less than unity which shifts their best response functions out to 

.f and .~. This causes the equilibrium to shift from A to B. Note that both 

firm's outputs have increased since managers act as if <ljci is the marginal cost of 

production. 

In the standard Stackelberg game without incentive contracts, firm 1, the 

leader, preemptively expands its production beyond the Coumot level. This 

causes the follower, firm 2, to produce less than its Coumot equilibrium output 

resulting in the Stackelberg equilibrium C. When incentive contracts are 

introduced into the Stackelberg setting, the leader's owner offers his manager a 

profit maximizing contract so that there is no change in the best response 

function. Thus the leader's best response function in this game, yfi, is the same 

as his Coumot best response function, ,~. Since firm 2's owner chooses a lower 

value for ~ in the Stackelberg game compared to the Coumot game, his 

manager has increased incentives to expand output causing the follower's best 

response function to shift out past .~ to .~. By virtue of his being a leader, firm 

1 again produces at a point off his best response function .r and Stackelberg 

incentive equilibrium occurs at 0 where firm 1's profits are lower than at the other 

equilibria. Firm 2 has more than completely offset firm 1's leadership advantage. 

Followers do better with incentive contracts than do leaders. 

A comparison of the equilibria for different games is provided in Table 1. It 

is still true that price at the Stackelberg incentive equilibrium is below that at the 

Coumot incentive equilibrium, as is the case without incentive contracts. The 

Coumot incentive equilibrium price is (a + 4c)/S, whereas the Stackelberg 

incentive equilibrium price is lower at (a + Sc)/6. Efficiency is improved. Since 

Coumot incentive equilibrium quantities are higher and price and profits are lower 

relative to the usual Coumot equilibrium without incentive contracts, the 

Stackelberg incentive eqUilibrium represents a further increase in welfare relative 
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to standard Coumot competition. 

TABLE 1 

Type of q1 CJ2 1tl 1t2 P 

Com~tition 

Coumot (a-c)13b = (a-c)13b (a-c)2I9b = (a-c)2I9b (a+2c)/3 

Stackelberg (a-c)/2b > (a-c)/4b (a-c)2I8b > (a-c)2/16b (a+3c)/4 

Coumot (a-c)/2.Sb = (a-c)/2.Sb (a-c)2/12.Sb = (a-c)2/12.Sb (a+4c)/S 

Incentive 

Stackelberg (a-c)13b < (a-c)/2b (a-c)2/18b < (a-c)2/12b (a+5c)16 

Incentive 

MANAGER'S EQUILIBRIUM BEHAVIOR 

Far from being beneficial, the ability of the leading firm's manager to 

produce first has actually reduced the owner-s profits. The owner, therefore, 

wants to induce his manager not to be the leader and instead produce 

simultaneously, i.e. engage in Coumot competition. 

In Stackelberg competition, one firm is assumed to have the ability to lead. 

It is natural to expect, however, that the firm could choose to forteit its leadership 

by electing to produce simultaneously in the period of the follower rather than 

lead. In this section, we model manager l's choice of Coumot or Stackelberg 

competition by allowing him to produce first in stage two or delay his quantity 

decision to when the following firm produces in stage three (so that outputs are 

produced simultaneously). 9 

In our framework, an owner cannot force his manager to produce 

sequentially or simultaneously, but he can influence his behavior through the 

manager's incentive contract. The problem for the owner of firm 1 is then to 
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construct an incentive structure that will motivate his manager to pursue Coumot 

competiton. Manager 1 will only produce simultaneously in stage three if his 

compensation in the Coumot game equals or exceeds that in the Stackelberg 

game. Unfortunately for the owner, he is incapable of achieving this objective. 

Given (u1' ~) from stage one, let (q~( U1,U2),q~( U1,U2)) be the 

equilibrium quantities when managers produce simultaneously. For our demand 

and cost assumptions, these quantities are solved for in F & J (see (13)). If 

manager 1 produces first, he can always choose to produce qH U1,U2)' Since 

manager 2 will respond by producing q~(U1.U2)' manager 1's income from 

moving first is at least as high as that he obtains by waiting and moving 

simultaneously with manager 2. Thus, manger 1 always weakly prefers moving 

first. Furthermore, Theorem 3 shows that equilibrium must have manager 1 

moving first. 

THEOREM 3: In a duopoty where one manager can choose to either produce 

first or wait and produce simultaneously with the other firm, the incentive 

contract equilibrium always results in the manager producing first. 

PROOF: Given (a1, ~), manager 1 will produce simultaneously if and only if 

OHU1,U2) ~ 0f(U1,U2)' (12) 

Using (4). the manager-s compensation in the two games is defined as 

oH U1,U2) = [a - b( qf( U1,U2) + q~( U1,U2)) - up ]qf( U1,U2) 

0f(U1,U2) = [a- b(q~(u1,u2) + q~(U1,U2))- up ]qf(U1,U2)' 

From F & J we know 

(a - 2u1c + u2C)/3b 

qH U 1,U2) - (a- u 1C)/2b 

o 

if u 1 < 111 and u2 < 11~ 

if U1 < 111 and u2 ~ 11~ 

if u1 ~ 111 all U2 

12 

(13) 



(a - 2a2c + ap)/3b 

q2(a1,a2) - (a- a 2c)/2b 

o 

if a 2 < !J.~ and a1 < !J. 1 

if a 2 < !J.~ and a1 :2 !J. 1 

if a2 :2!J.~ all a1 

The Coumot incentive equilibrium output of both firms is strictly positive if 

U1 < !J. 1 and a2 < 11~ • (a + ap)/2c. Five cases must be considered. 

(i) a1 ~ 111 all a2' Manager 1's Coumot and Stackelberg outputs are zero. 

Owner 1 can guarantee himself strictly positive profits in either game by choosing 

al such that ql > O. Therefore case (i) is not an equilibrium. 

(ii) a1 < 11 1; 112 < u2 < 11~. Here q~ • 0 but ~ > 0 and q~,q;: > O. Using (7) and 

(13), (12) becomes [a- 2ap + a2cf 19b ~ [a- apr 14b which, for al, ~ of this 

case, is never satisfied. 

(iii) a1 < 11 1; 11~ < U2 < 11 2, In this case q~ - 0 but q~ > 0 and qf, qf > O. The 

constraint (12) is then [a - ap]2 14b ~ [a - 2ap + a2cf j8b and never holds here. 

(iv) a1 < 111: 112,11~ ~ a2' Then q~ - q~ - 0 and q~,q~ > 0 .. Since firm 1 is a 

monopolist in this case, the owner has no preference for Stage II or Stage III 

production. 

(v) a1 < 11 1: 112,11~ > a2' When the incentive parameters take on these values, 

there is an interior solution for both firms in the Stackelberg and Coumot games. 

In this instance (12) is [a - 2ap + a2cf 19b ~ [a - 2ap + a2cf 18b and is never 

satisfied when the output of both firms is positive. Q.E.D. 

While an owner prefers his manager not be a Stackelberg leader, he 

cannot induce his manager to delay output since there is a first-mover advantage 

in the manager subgame. Given any linear incentive contract, manager 1 will 

always produce first to the disadvantage of his owner. In principle, an owner 

could prevent this from occurring by modifying his manager's contract to include a 

penalty for producing first. The order of output could be ascertained from direct 

observation of each firm's production date or inferentially from sales.10 Both 
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cases require the owner to have extensive knowledge of the market. This 

familiarity is probably unlikely since it can only be attained by actively managing 

the firm, a task the owner hires a manager to do for him. In addition, it is not clear 

that one could specify such a penaJty in a contract or that the contract would be 

enforceable if such a clause were specified. 

CONCLUDING REMARKS 

When one manager can preemptively commit to a rate of production, the 

follower will resort to incentive contracts to strategically offset the inherent 

disadvantage from producing second. This reverses the outcome of the standard 

Stackelberg setting. In Stackelberg incentive equilibrium the follower's production 

and profit exceed the leader's. In addition, the leader's output and profit's are less 

than at the Cournot incentive equilibrium. Industry output is greater and price 

and industry profits are lower compared to the Cournot incentive equilibrium of F 

& J. The combination of leadership and incentive contracts produces a first­

mover disadvantage. 

This raises questions concerning the motivations for having a firm be a 

leader. Our analysis, however, has focused only on the output decision of the 

firm. A firm may also compete with other firms through research and 

development, advertising, product differentiation, product quality, store location 

and other instruments. Strategic use of these decision variables may make it 

advantageous for a firm to produce first. Alternatively, it may simply be an 

institutional feature of an industry that one firm is the leader. Since expectations 

are fulfilled in equilibrium, this will be an industry eqUilibrium if all firms expect the 

firm to lead. Our model has revealed that being a leader may be 

disadvantageous. The leading firm, therefore, may want to change the 

institutional arrangement of the industry. 
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Others papers have also put into question the advantage of being a leader 

when firms compete in output. The follower is better off compared to the leader 

when a Stack:elberg leader has private information about demand (Gal-Or [1987]). 

Mailath [1988] shows that the only equilibrium outcome for this game, where the 

leader can choose to lead or produce simultaneously, involves the leader moving 

first even when this results in profits lower than those of the follower. The 

disadvantage to leadership identified by these papers and our study suggest that 

leadership in an industry may be less likely to occur than preceding work would 

suggest. 
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FOOTNOTES 

1 . If both managers try to produce the Stackelberg leader's output 

simultaneously, Stack:elberg warfare rather than Coumot competition results. A 

manager's Stack:elberg warfare compensation is less than either Coumot, leader 

or follower compensation, but leader compensation strictly exceeds Coumot or 

follower compensation. The only equilibrium that can emerge, therefore, is one in 

which one manager is the leader. Given that one manager produces first, the 

other manager prefers to follow rather than engage in Stack:elberg warfare. Given 

that one manager follows, the other manager will prefer to lead rather than 

produce simultaneously (Dowrick: [1986]). An a1temative derivation of this result 

involving costs to holding inventories is given by Robson [1990]. 

2. As F&J indicate, this formulation is moderately general in that it is 

equivalent to maximizing linear combinations of profits and costs or sales and 

costs. 

3. Without uncertainty, there would be no justification for ruling out fixed 

quantity contracts that would force the usual Coumot and Stack:elberg outcomes. 

Contracts linear in profits and sales are superior to contracts which yield the usual 

oligopoly outcomes when each owner wants his manager to react to the 

realization of an uncertain environment [F&J (1987a)]. Choosing b, a scale of 

market parameter, as the uncertain element simplifies the analysis since b does 

not enter into the owner's choice of a1 or ~ as is later seen in (8). If instead the 

parameter a were uncertain, our main results would not be altered. 

4. The owners actually maximize expected profits net of their manager's 

opportunity costs. Managers have a common reservation wage, M. Since 

managers are risk-neutral, hiring one requires that the owners only guarantee 

them E[ Ai + BPi]· M, where E[ -J is the expectation operator. Thus the cost of 

hiring a manager is fixed making the problem of maximizing expected profits net 
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of manager's opportunity costs equivalent to maximizing only expected profits. 

The 0i result from the owners optimal choice of a'S and then the Ai's and Bi's are 

choosen to guarantee M. For more discussion of this point see F & J. 

5. like F&J, we assume these contracts are common knowledge. Third party 

verification enables owners to credibly signal the contents of their manager's 

contract. The recently proposed SEC requirement that compensation packages 

be disclosed would enhance this verification. In addition, as we will show, an 

owner has an incentive to truthfully reveal his manager's incentive contract. For 

these reasons, we believe the assumption that <11 and ~ are commonly known is 

reasonable. 

6. Even when the leader's costs are lower, the leader's profit can still be less 

than the follower's if the leader's costs are not too much lower. The analysis of 

the case when costs differ is available upon request. 

7. If contract signals are cheap talk, owner 2 may have an incentive not to 

reveal ~ truthfully. By contracting ~ = 1 but announcing the optimal Stackelberg 

foflowe(s contract of ~ = (4c - a)/3c, owner 2 signals manager 1 to produce the 

Stackelberg incentive output of (a - c)/3b while manager 2 is induced to choose q2 

= (a - c)/3b. The standard Coumot outcome results. Both firms are better off 

compared to both Stackelberg and Coumot incentive equilibrium and the first­

mover disadvantage vanishes. This game of lying is not really implementable, 

however, since it requires manager 1 to believe the announced value of ~ is 

truthful. If a mechanism of verification does not exist, manager 1 will in general 

suspect the reliability of owner 2's signal. Just as owner 2 knows owner 1 will 

choose a1 - 1 no matter what the value of ~ is, so manager 1 knows that firm 2 

benefits from deception. Thus manager 1, unless presented credible evidence to 

the contrary, will presume owner 2 is lying and infer ~ = 1. Based on (a1' ~) = 

(1.1). manager 1 will produce q1 = (a - c)/2b and the standard Stackelberg 
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outcome will result. Since firm 2's profits will be less than those at the 

Stackelberg incentive equilibrium, it is in owner 2's interest to truthfully and 

credibly reveal ~. 

8. This result holds when firms have different costs so long as each firm's 

equilibrium output is positive. 

9. George Mailath used the same extensive form to analyze the endogenous 

sequencing of firm decisions (Mailath,G. [1988]). 

10. If the owner knew the parameter b when the market cleared, he could 

determine whether his manager had produced Coumot or Stackefberg output and 

punish accordingly. 
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Figure 1 

Stackelberg, Stackelberg Incentive Contract. Coumot. 
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