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OPTIMAL LABOR CONTRACTS
UNDER WAGE AND SHARE SYSTEMS'

JOO MIN PARK"™

This paper examines optimal labor contracts in a traditional wage system and
Weitzman’s share system incorporated into the implicit contract model, under
symmetric and asymmetric information. In addition, this paper examines whether
a share system yields a more efficient solution in terms of employment level than a
wage system. When the information is symmetric, the implicit contract theory
shows that the maximization problem under both compensation systems yield the
same solution as the auction spot market. In the meanwhile, when information is
asymmetric incentive compatibility provides the same solutions in both compensa-
tion systems, however, they are no longer Pareto optimal, i.e. specifying the ineffi-
cient underemployment or overemployment.

I. INTRODUCTION

Labor contracts between firms and workers specify rules which determine
optimal levels of employment and compensation based on the assumption that
firms maximize their profits and workers their utilities. Most labor contracts in
the real world are mediated by verbal or tacit agreements rather than by written
contractual forms. Such verbal or tacit agreements are termed ‘implicit con-
tracts’, while written agreements are termed ‘explicit contracts’.

Hart (1983) provides explanation as to why implicit contracts appear. He
argues that there may not exist complete contracts between firms and workers
in the real world. Contracts tend to be in force for limited periods of time, and
are then renegotiated. He explains that the reason why we do not see explicit
and long-term contracts in reality is because individuals simply can not con-
ceive of all the possible eventualities that may occur, and so prefer to adopt a
‘wait and see’ approach. Thus, people have appealed to the idea of implicit,
rather than explicit contracts.
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Implicit contract literature shows that informational asymmetries yield inef-
ficient underemployment and/or overemployment in the labor market. Infor-
mational symmetry predicts exactly the same levels of employment as a
Walrasian auction market. Under symmetric information all available informa-
tion is given to both contracting parties so that they behave in a manner consis-
tent with rational expectations. However, when information is given to only
one party, the other will prevent it from cheating by implementing rules to in-
sure enforcement of the contract. Such enforcement causes models of implicit
contracts to yield inefficient employment level under asymmetric information.
To show this, most implicit contract literature employs a traditional fixed wage
system. In this paper, we will adopt two different types of compensation
system; a wage system and a share system.

The share system has been suggested by Weitzman (1983). He examines
the compensation system which contains a base wage and a certain share of
output, revenue, profit, etc., per worker to be paid to each worker. He also ar-
gues that a share system makes the average worker, as well as the economy as a
whole, better off because of a built-in bias toward eliminating unemployment,
expanding production and lowering prices.

Cooper (1983) suggests a methodology for solutions to problems in the eco-
nomics of asymmetric information taking the same form as the contracting
problem. He studies implicit contracts in two states of nature. He also argues
that models of labor contracts under asymmetric information predict either
overemployment or underemployment.

This paper surveys the implicit contract theory and finds solutions of the
maximization problem for both a share system and a wage system incorporated
into the implicit contract model, under symmetric and asymmetric information.
In addition, this paper examines whether a share system yields a more efficient
solution in terms of employment level than would a wage system.

The rest of the paper is organized as follows. Section II describes the econo-
my in question. The model of symmetric information is developed in Section
III. Section IV explains an idea of incentive compatibility. Section V presents
the optimal contract under asymmetric information for both wage and share
systems. Finally Section VI offers conclusions.

II. THE ECONOMY

Consider the contract designed between a single firm and a group of m
workers before any real economic activity occurs. Such an agreement must
specify rules which determine the levels of employment and compensation over
some future period, and, therefore, specify the levels of profit and utility re-
ceived by the firm and workers respectively, in different states.
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1. The Firm’s Profit Function

Assume that the firm is risk neutral and has the following profit function:

(1) 7=s/(L(s)) —W(s)

Where s represents a state of nature reflecting the firm’s technological uncer-
tainty drawn from a set of possible states S={s|s=s,,5s,....,5n ; s; > s, for any
i>j} with associated probability set @ = {g(s)|g(s) = a(s1):4(S2)s.----a(S )};
sf(LAs)), the firm’s gross revenue; L(s), the workers total labor supply in the
state of nature s; and, W(s), the total amount of compensation paid by the firm
to workers in state s. We assume that labor, L(s) is the only variable entering
the firm’s production function, where L(s) is an increasing function in s, i.e.,
dL/ds>0." We also assume that the m workers are homogeneous, and, there-
fore, it follows L(s) = X L;(s)=m*L(s) and W(s)=2 W (s)=m -W(s).” The
production function is assumed to be increasing and concave in L(s) so that
7 (L(s))>0 and 1" (L(s))<O0.

2. Preferences of Workers

Each worker is assumed to have a von Neumann-Morgenstern utility func-
tion represented by the following:

() U=UW(s), L(s)

Given that workers are homogeneous, we can assume that each worker’s
consumption equals the compensation paid by the firm. We also assume that
U.<0, UL, <0. Notice that the worker is strictly risk averse over consumption

i.e., Up>0 and Uyw <0, and that Uy =U 1.
3. Compensation System

In this paper, we examine two different types of contracts between the firm
and workers. One is associated with wage system and the other associated with

share system.

a. Wage system

' An interpretation of dL/ds>0 would be that with a positive shock, an increase in s, the firm
will hire more labor.
? See Hart (1983).
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In the wage system, any compensation function obeys the following.
(3) W(s)/oL(s)=0 forall s

which implies that under wage system the compensation rate in each state of
nature is fixed for any level of employment, i.e. the compensation depends
only on the state of nature. Thus, the compensation function under the wage
system is :

(4) W=W(s)

Equation (4) represents the traditional fixed wage system. This compensation
form is also used in most implicit contract literature.

b. Share System

Consider next a compensation scheme suggested by Weitzman, called a
share system.> As we will see, the compensation under the share system de-
pends upon the state of nature as well as the level of employment.

Generally a contract between the firm and workers specifies workers com-
pensation as a function of the firm’s performance, so that

(5) W=Hz, 2)

where 7 stands for a contract parameter, fixed in the short run, but fully flex-
ible in the long run. z is some index of the firm’s performance. z will be deter-
mined indirectly by the amount of labor supply by workers, L, via some trans-
formation function,

(6) z=M(L(3), ).
Substituting (6) into (S) determines the reduced form compensation function:
(N) W=E; M(L(s), s))=W(z;L(s), 5)

The reduced form compensation function, (7), can be expressed by a simple
wage-cum-bonus formula®:

(8) W=0+r - (G(L(s), )

3 See the discussion in Weitzman (1983).
! See Ellis and Park (1985).
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where @ stands for the base wage and is fixed in the short run but fully flexible
in the long run. The function G( : ) is a transform of the performance index
which satisfies G, = F M, tGs = F;Ms. In a share system, any compen-
sation function satisfies:

(9) dW/dL=@W/dL) - (dL/dL)=mt - G, <0.
With such a system, the firm will choose L so as to maximize:

(10) 7=sf(I(s))—W(z:1As), 5)
s.t. L(s)=mL(s)
W(s)=mW(s).

Maximization problem (10) can be rewritten:

(11) max 7=sf(mL(s))—mW(r; mL(s), s).
L(s)

Differentiating (11) we obtain the following:
(12) an/dL=msf (mL(s))—m?*t - G,.

Based on equations (9) and (12), a share system can generally be characterized
by the following:

(13) ax/dL>0.

This shows that an increase in labor supply will raise the firm’s profits. The
firm will, therefore, wish workers to work more. However, no extra employ-
ment can be sustained in the long run, since oW/6L 0. In the long run,
workers will simply accept the market clearing compensation rate elsewhere in
the economy.

m. SYMMETRIC INFORMATION

In the section, we assume that the firm and workers know the probabilities
a(s1), q(g), ..., q(sa); the profit function, sf(L(s)—W(s)); and the utility
function, U(W(s), L(s)). Thus, there is symmetric information in the economy,
which, in other words, implies that the realization of s is the public informa-
tion.
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1. Wage System

When s is publicly informed under the wage system, the optimal contract
Q*={L*(s), W*(s)} solves the following problem:

(14) max E4[n]

st. EJUW(s) L(s)]=U

where U is the reservation value of worker’s expected utility.

The associated Lagrangian is:
(15) H=24(s) - [imL(s))—mW(s)]+ 4 - [2ia(s) - UW(s). L(s)~U]

The first order conditions for a maximum are:

(16) 0H/0L=mq(s) - sf (mL(s))+pq(s) - U, =0
(17) 0H/W = —maq(s)+ 1g(s) - Uw=0

(18) Uw=m/p=Fk (constant) for Vs

(19) U=~k - sf (mL(s)) for Vs.

Equation (18) represents an optimal risk sharing (or coinsurance) and equation
(19) ensures productive efficiency. From (18) and (19) we obtain:

(20) (U /Uw)=sf"(mL(s)).

Equation (20) implies that worker’s marginal rate of subsititution between the
compensation and labor is equated with the marginal revenue product of labor
for any state of nature. Therefore, the wage system yields the Pareto optimal
contract under symmetric information.

2. Share System
Now consider the optimal contract with a share system under symmetric in-

formation, which maximizes the firm’s expected profit subject to the worker’s
expected utility :
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(21) max Es[W]

st. EJU{W(z:L(s), s), L(s)}] = U.

Using Lagrangian, (21) can be rewritten:

(22) H=24(s) - {sf(mL(s))—m - [® +rG(mL(s), s)]}

+u - {2q(s) - U@ +rGOmL(s), s) L(s))—~U}.

The necessary conditions for a maximization problem (21) are:

(23) 0H/0® = —mq(s)+ pg(s) - Uwp=0

(24) 8H/dr = —ma(s) - G(mL(s))+ 1a(s) - GmL(s)) - Uw=0

(25) oH/OL=mq(s)[sf (mL(s))—mtr G+ pg(s)[mtG . Uw+U ]
=0.

From equation (23), (24), and (25) we obtain:

(26) Up=m/u=k for Vs
@N U, =~k sf'(mL(s)) for Vs.

Equations (26) and (27) immediately lead to:
(28) (=U./Uw)=sf'(mL(s)) for Vs.

As in the case of a wage system, a share system specifies an optimal risk
sharing and productive efficiency, {(26), (27)}, and, therefore, yields a Pareto
optimal contract.

PROPOSITION 1

Under symmetric information, a Pareto optimal contract is obtained regard-
less of the compensation system and the state of nature.
PROOF:

Equations (20) and (28) show that the Pareto optimum condition holds for
any state of nature under both the wage and share systems. Q.E.D.

Proposition 1 implies that when the realization of s is public information,
the implicit contract model predicts exactly the same employment level in each
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state of nature as the spot auction market, reagardless of the compensation
system. Under symmetric information, both parties behaviors are based on ra-
tional expectations. Therefore, there is no incentive or scope for either the firm
or the worker to cheat.

V. INCENTIVE COMPATIBILITY

Under symmetric information, since s is public information, the contract
designed ex ante need not contain any provisos against the firm’s cheating.
However, if s is private information to the firm, the firm may have an incentive
to lie. At the time of negotiating the contract, the worker knows that the firm
will lie if it has an incentive to do so. The contract designed between the firm
and the worker will, therefore, be such that the firm will not have an incentive
to do so. The contract designed between the firm and the worker will not have
an incentive to lie. The optimal contract must satisfy the following incentive
compatibility or self-selection constraints:

(29) 7(sils;)=sf(mL(s,))—mW(s;) 2 (s;ls; ) =sf(mL(s;)) — mW(s;)

forz, j=1,2,...,n

which means that firm’s profits, when the announced state of nature is the
same as the true state of nature, are at least as large as the firm’s profits when it
announces that a state of nature is different from the true one.

1. Wage System

Under wage system in every incentive compatible contract, the compensa-
tion and employment functions are both non-decreasing functions of the state
of nature, which implies that L(s;) = L(s;) and W (s;) =W (s;), for s; = s;.%
When the firm realizes that it can make more profits by requiring employees to
work more, it will have an incentive to announce s; when s; is true. On the
other hand, when the firm can increase profits by wage cuts, it will have an in-
centive to announce S; when s; has occurred. However, the incentive compati-
bility constraints, (29), ensure that the firm will always announce the true state
of nature.

2. Share System

We now consider incentive compatibility under a share system. Before

% See Azariadis (1983) for the proof.
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doing this, we need to examine the compensation function, showing how the
wage rate changes in response to a change in the state of nature. Differentiating
the compensation function with respect to s provides:

(30) dW/ds=(dL/ds) - mtG,+W/ds

Equation (30) shows two effects of a change in s on the wage rate. The first
term represents indirect effects of a change in s on W via a change in L, that
is, if a positive shock occurs, the firm will hire more labor and, therefore, the
share per each worker w.ll fall. The second term shows direct effects of a
change in s on W. We reasonably assume that 6W/ 9s>0, implying that when
there is a positive shock in the economy, the firm will pay a higher wage. The
sign of dW/ds, however, is indeterminate since the first term in (30) is nega-
tive, and the second term is positive. The sign of dW/ds depends on which
term dominates.

Therefore, i) when indirect effects are greater than direct effects, formally,
I(dL/ds) - mrG.|>10W/3s|, W is decreasing in s, i.e. dW/ds<0. Even if the
firm pays a higher wage as s increases, the indirectly decreased amount in W
due to more labor is greater than the directly decreased amount of wage. ii) If
I(dL/ds) - mrG,|<|oW/dsl, then dW/ds>0. This is the opposite to i). In this
case, as in a wage system, incentive compatibility constraints hold in both
states of nature. In other words, incentive compatibility ensures dL/ds>0 and
dW /ds>0, and the converse is also true.

PROPOSITION 2.a (The case dL/ds>0 and dW/ds<0)

Under a share system, when dL/ds>0 and dW/ds<O0, the incentive
compatibility condition is satisfied only in the good state of nature.
PROOF:

dL/ds>0 and dW/ds<0 implies:

f(mL(s;))> f(mL(s;)) and W(s;) <W(s;) for s; > s;. Thus,

m(sils:) —n(s;]s:) = s;[f (mL(s:))— AmL(s,))] + [mW(s;)— mW (s;)] > 0.
Therefore, 7 (s;]s;) > n(s;|s;). And

7 (s5ls;) —m(s:18:) = ;[ f(m L(s;))— Am L (s:))] +[mW(s;) — mW(s;)] <0
implying 7(s;ls;) <m(s;ls;). Q.E. D.

Proposition 2.a implies that if the wage is decreasing in s (i.e. dW/ds<0),
the incentive compatibility condition is satisfied in the good state of nature but
not in the bad state of nature. Therefore, the firm will always announce the
good state of nature no matter what the true state of nature is because it is
profitable.
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COROLLARY 2.a
Proposition 2.a also implies that a share system in which dL/ds>0 and
dW /ds<0 can not constitute an incentive compatible share system.

PROPOSITION 2.b (The case dL/ds>0 and dW /ds>0)

When dL/ds>0 and dW /ds>0 incentive compatibility constraints will be
satisfied in both states of nature if and only if

82 [mW(s;)—mW(s;))/[f(mL(s;)) = f(mL(s;))]=s;

PROOF:
Suppose that 7(s;ls;)=7(s;ls;) and 7(s;ls;) =7 (s;ls;), implying
Si[f(mL(s;))~ f(m L(s;))|<mW(s;)— mW(s;) and

s:if(mL(s;))~ f(mL(s;))|=2mW(s;) — mW(s;).

Thus, s;,[f(mL(s;))—f(mL(s;))<mW(s;)—mW(s;)

<s:[AmL(s:))— f(mL(s,))]

which leads to s;=[mW(s;)—mW(s;)}/[f(mL(s;))— f(mL(s;))]=s;. We now
can easily derive incentive compatibility constraints from the above. QE.D.

COROLLARY 2.b
The share system in which dL/ds>0 and dW/ds>0 can be compatible
with incentive compatibility constraints.

COROLLARY 3
In seeking an incentive compatible share scheme, one only needs to consid-
er the case for which dL/ds>0 and dW/ds>0.

Proposition 2.a, corollary 2.a, proposition 2.b, corollary 2.b, and corollary 3
together imply that incentive compatible contracts can be obtained only when
dL/ds>0 and dW /ds>0.

Now based on propositions and corollaries above, we examine incentive
compatibility under specific forms of a share contract. There are numerous po-
tential share contract forms, these include:®

(a) Revenue sharing : W=0@ +r(R/L) (R=Total Revenue)
(b) Wage Fund :W=0 +(A/L) (A=Predetermined fund)
(c) Product Wage :W=0+rP (P=Product price)

Now we examine each form of a share contract whether or not it specifies in-
centive compatibility.

8 See the discussion in Ellis (1985).
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a) Revenue Sharing

Under this form, the compensation function is W=0@ +1t - sf(mL(s))/L(s).
By definition of a share system;

AW /dL=(c/L) - {msf' (mL(s))~[sfimL(s))/L(s)}} <O.
Differentiating the compensation function with respect to s provides:
dW/ds=(z/L) - {f(imL(s))+[msf (mL(s))~sf(mL(s))/L(s)] - (dL/ds)}
which can be rewritten as:

dW/ds=(t/s) - {& - msf (mL(s))—(e — 1) * [sA(mL(s))/L(s)]}
where e =(dL/ds) - (s/L)>0;the state elasticity of labor demand.

Now to see incentive compatibility condition to be satisfied, we consider
some cases depending on the value of €.

i) The case in which 0<e <1

If L is inelastic in s, then dW/d's>0. Therefore, by proposition 2.b, corol-
lary 2.b, and corollary 3 revenue sharing form always specifies incentive
compatibility in this case.

i1) The case e > 1

In this case, incentive compatibility condition to hold (i.e. dW /ds>0), the
following, must be satisfied, i.e. msf (mL(s))>[(e — 1)/e] * [sf(mL(s))/L(s)].
Now together with a definition of a share system, we obtain the following in-
centive compatibility condition in this case:

(e~ D)/e] - [/ m L))/ LAY < msf " (mL($)) <sf(m L(s))/ L(s).

As above cases show, under the revenue sharing form, incentive compatibi-
lity depends on the value of .

b) Wage Fund
If we employ a share scheme of the wage fund form, then
dW /ds=(— A/L? - (dL/ds)<0.

Therefore, a wage fund form always yields non-incentive compatibility.
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¢) Product Wage

When a share contract employs the product wage form, the compensation
function is : W =@ +7P(L(s), s). By definition of a share system;

dW/dL =tP, <O0.
Now differentiating W with respect to s gives:
dW/ds=t(L/s)* [(P/L) - B+P, - €], where 8 =(0P/05) - (s/P).

Notice that the incentive compati-bility condition is dW /ds>0. Therefore, the
product wage form to be compatible with incentive compatibility constraints,
the following must hold: — [P, /(P/L)]<(8/e).

V. ASYMMETRIC INFORMATION

Consider the situation of asymmetric information under which s is observed
only by the firm. There may be employment distortion relative to the full infor-
mation solution due to asymmetric information.

To examine the impact of asymmetric information we now assume that
there are only two states of nature in the economy. Let s, be the good state of
nature with the probability ¢, and s,, the bad state of nature which occurs with
the probability 1 —¢g, where 0<¢<1 and sy>s,. We also define underempl-
oyment as occurring when (—U; /Uy )<sf'(mL) and overemployment when

(=UL/Uw)y>sf (mL).
1. Wage System

The firm will choose the optimal contract under a wage system with
asymmetric information to maximize its expected profits. Notice that when the
firm always tells the truth or lies the expected profits are as follows:

Elnlalways truth-telling]=q - 7(sglsg)+(1—q) * 7(splss)
E[7|always lying]=q - 7(sslse)+ (1 —q) * 7(sglss).

However, E[r|always truth-telling] > E[r | always lying] since 7 (Sg|sy)
> 71(sp 1 $5) and 7 (s |5s) > 7(sg|s,) by incentive compatibility. Similarly,
E[r|truth-telling about s,, lying about s,} < E[x|always truth-telling] and,
E[r|truth-telling about s,, lying about s,]< E]rlalways truth-telling].

Given that the contract is incentive compatible, the expected profits when
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telling the truth dominate those when announcing any state alternative, imply-
ing that the firm will maximize its expected profits of telling the truth subject
to utility constant and incentive compatibility constraints.

The firm, therefore, will face the following maximization problem to choose
the optimal contract.

(31) max E|rx]

s.t. EJlUW(s), L(s))|=U

7(SelSe) = 7(SplSg)
7(SplS) = 7(Sqlss).

The Lagrangian incorporating the probabilities is:
(32) H=q * [sef(mLg)— mWy)+(1 —q) - [sef(mLyp)— mW,)
tulg-UWe, Lo)+(1—gq) - UW,, Ls)—U]

+0 - [saf(mLg)—mWy—saf(mLy)+mW,]
+6 - [spf(mLy)—mW,—spf(mLg)+mW,].

The necessary conditions for a maximum are:
(33) 0H/0Lg=q * sof ' (mLo)+uq - Upg+mo - sof (mLy)
—m@ - sf (mLy)=0
(34) OH/Wy=—mqg+pq - Uyg—mo+m@ =0
(35) 0H/OL,=m(1 —q) - sof ' (mLy)+ (1 —q) - Uppy—m0 - sof ' (mLy)
+mO - sf ' (mL,)=0
(36) oH/W = —m(1 —q)+ (1 —=q) * Upp+mo—mE =0.
Using (33) and (34), we ob@in:
(37) (~Ure/Uwg)=sof " (mLg)+[O /(g +0—=0)] - (o= $)f (mLyg).
Since g +0—@ >0 by (34) and s;> s, (37) can be written as:
(38) (—ULe/Uype)=5sef (mLy) for © >0.
Similarly, equations (35) and (36) yield:

(39) (~ULo/Uu)<sof (mLy) for g=0.
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We now examine the binding condition, i.e. either @ or ¢ is zero, and then
the other positive. i) Suppose that both incentive compatibility constraints are bin-
ding so that 6>0 and @ >0. In this case, we would have 7(s,l$,)=7(sglss),
implying that : W, — Wy =s,[f(mLy) — f(mLy)] = ss{f(mLg) — fF(mL,)]
Hence, >0 and @ >0 follow that W, =W, and L, =L,, which lead to a con-
tradiction. Therefore, both cannot be binding simultaneously. i) We now con-
sider the case in which none of constraints is binding, implying that =0 and
® =0. If this holds true, the second-best contract (asymmetric information) co-
incides with the first-best contract (symmetric information). If the later is not
incentive compatible, then it is a contradiction. We can see it from the follow-
ing example.

EXAMPLE":
The first-best contract is not incentive compatible for any s. Suppose the
firm is risk neutral® and utility function is additively separable,

UW, Ly=hW)—g(L).

By the equation (18), Uw=hw=Fk which implies that W(s) = W,, independent
of s. Hence,

T(Solsp) = sef(m L(sp)) — mWy <spf(m L(sg)) — mW 5 =1(Sg| $).

Therefore, the first-best contract is not incentive compatible for s,> s,, which
leads to a contradiction. In this example, both 6=0 and ® =0 cannot happen
simultaneously. Furthermore, Chari (1983), Green and Kahn (1983), and Hart
(1983) argue that in general, when the firm is risk neutral and the worker’s
utility function takes the general form U(W, L) the first-best contract is not
consistent with the incentive compatibility. We now reduce the cases to ( =0,
6@ >0) and (>0, & =0).-

In the maximization problem (31), 6=0, ® >0 and ¢>0, & =0. From
(37) ® >0 implies overemployment in the good state of nature, and similarly
0>0 implies underemployment in the bad state of nature. In other words,
which one of them is positive determines whether we have overemployment or
underemployment.

2. Share System

Under a share system, by proposition 2.a., corollary 2.a, and corollary 3,

" See Azariadis (1983).
® We assume risk neutral firm in this paper.
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only when dL/ds>0 and dW/ds>0, incentive compatibility conditions are
satisfied in both states of nature, and, therefore, we only consider the case of
dL/ds>0 and dW/ds>0. As in the case of a wage system, under a share
system, the expected value of profits when telling the truth is at least as much
as those when the firm announces the wrong state of nature, i.e.,

EJr|always truth-telling) > E]z|lying about at least one state of nature].

Thus, the firm will face the following maximization problem.
(40) max EJr)
st EJU{W(z;L(s), s), L(s)}] = U

T(Solsg) = 7(splsg)
T(SplSp) = 7(Sgls).

The Lagrangian associated with the problem (40) is:

(41) H=q - {sgf(mLg)—m - [@® +7G(mL,)]}

+(1=q) - {sof(mLy)—m * [@+rG(mL,)]}

+u{g - U@+1G(mLy), Lo)
+(1—q) - U@+rG(mLy), Ly)~U}

+0  {saf (mLg)—m + [@+7G (mLg))—sef(mLy)
+m - [@+7G(mLy)]}

+0 - {spf(mLy)—m - [@+1G(mLy)]|~spf(mLg)
+m - [@+rG(mLy)]}.

The necessary conditions for a maximum are:

(42) 0H/0L,=mq - [sof (mLg)—mtG gl +1q * [Uue - mtGre+U )
+mo - [sof (mLg)—mrGg)
+mO - [—spf (mLg)+mrGLg]=0
(43) OH/OLy=m(1—q) * [sof ' (mLp)—mrG,)
+u(1=q) « [Uys * mrGLpy+U L)
+mo - [sof (mLp)—mrGpy)
+m6 - [sof (mLy)~mrG.,)=0
(44) OH/0D =—-mqg—m(1~q)+uq - Upp+(1—q) * Upp=0
(45) oH/or =~mq - G(mLg)—m(1—q) - G(mL,)
+ug - Upg - GmLg)+ (1 ~q) - Uyp - G(m L)
=m0 - G(mLg)+mo + G(mLy)~mO - G(mLy)
+m@ - G(mLy)=0.
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From equations (42), (44), and (45), we obtain
(46) (—U_rg/Uwg)=sef (mLg) for ® =0.

Now equations (43), (44),and (45) lead to:
(47) (—Uo/Ump)<sof (mLy) for 6=0.

Equations (46) and (47) are the same with (38) and (39), respectively.
Therefore, when dL/ds>0 and dW /ds>0, a share system yields overempl-
oyment in the good state of nature and underemployment in the bad state of
nature as does a wage system.

THEOREM

Incentive compatibility always specifies the same solution, thus, the same
level of employment regardless of the compensation system.
PROOF:

Equations (20) and (28) show that both systems yield the same solutions
under symmetric information, and under asymmetric information, a solution to
the wage system {(38), (39)} is the same with a solution to the share system
{(46), (47)}. Therefore, theorem holds true. Q.ED.

The above theorem summarizes results we have obtained under the differ-
ent types of information and compensation system. Regardless of compensation
systems, asymmetric information specifies employment distortion by the same
amount in each system with incentive compatibility conditions being satisfied.
This demonstrates that a share system can not yield a more efficient solution in
terms of employment level than a wage system. Given the incentive compatible
contract, the share system coincides with the wage system.

VI. CONCLUSION

In this paper, we have analyzed optimal labor contracts in a traditional
wage system and Weitzman’s share system under alternative cases of symmetric
and asymmetric information. We also have shown that both compensation
systems yield the same solution, implying that both systems employ the same
amount of labor.

When information is symmetric, the implicit contract theory shows that the
maximization problem under both compensation systems yields the same solu-
tion as the auction spot market. This implies that rational expectations of both
contracting parties always guarantee a Pareto optimal solution.

When information is asymmetric incentive compatibility provides the same
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solutions in both compensation systems. However, they are no longer Pareto
optimal. Since incentive compatibility constraints are binding either in the good
state or in the bad state of nature, but not in both the solution specifies the in-
efficient underemployment or overemployment, depending on which state in-
centive compatibility constraints are binding in.

Regardless of compensation systems, symmetric information provides the
optimal distribution of employment, and asymmetric information specifies em-
ployment distortion by the same amount in each system with incentive compa-
tibility conditions being satisfied.
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