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We analyze the effects of insider trading on insiders’ efifort decisicns and on the value of firms.
We consider a situation in which the final outpui of a firm ana the productivity of managenial
effort will depend on whether the firm is in a pood or a bad state. When the state is not
verifiable, the managerial contract cannot be made explicitly contingent on it; consequently, a
contract that does not allow for insider trading would lead to the insiders’ facing the same
incentive scheme in good and bacd times. Under a contract thai allows for insider trading,
however, insiders will buy shares on receiving (ahead of thc market) good news and will seli
shares on recetving bad news; consequently, they wiii end up facing different inceritve scheme n
good and bad times. Whether this effect is desirable depends on how the marginal productivity
of managerial effort in good times compares with that in bad times. In particular, we show thai
allowing insider i{rading may improve managers’ effori decisions and consequently may increase

corporate value and hamxﬁl cn,un-nnlrler\

BUTUiad

1. Introduction

The legal ruics »f the United States, as well as those of other advanced
mairket economies. substantially limit, but do not prohibit, trading by
corporate insiders. There is 4 ivug and intensive public debaic on wheiber
insider trading is harmful and should be constrained or eliminated
altogether.

In evaluvating the desirability of insider trading, one important issue 1o
consider concerns the effects of such trading on insiders’ ex anie management
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decisions. Does the possibility of trading lead insiders to make management
decisions that are closer to, or further away from, the value-maximizing
decisions?’

This paper analyzes the effect of insider trading on managerial effort.? In
particular, we focus on how trading by insiders on good and bad news may
change the incentives they face to exert effort. We show that allowing insider
trading may result in improved effort leveis and may thus raise ex ante
corporate value and benefit shareholders.

To obtain a sense of the issues to be analyzed, consider the foliowing
simple situation concerning a firm run by managers. Suppose that the firm’s
output and the productivity of the manager’s’ effort depend on whether the
firm will be in a ‘good’ or ‘bad’ state. Suppose also that the state is not
known when the managers’ incentive scheme is designed, and that the state is
not subsequently verifiable so that the managerial contract cannot be made
coniingent on it. To take a concrete example, supposc thai the chosen
managerial contract provides the managers with 10% of the firm’s shares.
Accordingly, in the absence of insider trading, the managers will make their
effort decision - in both the good and the bad states - in light of their 10%
holding.

Now suppose that insider trading is allowed and that managers learn
ahead of the market, and prior to the time that the effort decision must be
madec, whether the state is good or bad. And, suppose again that the

"Most of the substantial work that economists hiave done on insider trading in raceni yeais
has been deveicd w modciiing the effects oi insider trading on the irading process itself; these
works have studied how the possession of inside information enables insiders to make profiis,
how it geis incorperaied eventualiy into the market price, and whether it improves the accuracy
of this price. See for example Glosten and Milgrom (1985), Kyle (1985), Laffont and Maskin
(1990), and Mirman and Samuelson (1989). Three recent papers, Ausubel (1990), Manove (1989}
and Fishman and Hagerty {1989}, have analyzed certain importait €x anie effiects of insider

trading {on investment decisions and information acguisition}, bul they have also abstracied

from the agency problems on which our project focuses. There are several exceptions, however,
in which agency issues are analyzed (though not the issue on which our paper focuses). Dye
{1984} considers whether sharcholders can draw useful information from the managers' trade
assuming that these trades are observable. Giammariao et al. (1992) examine a model in which
managers who make corporate decisions are allowed o trade and thus have incentives to
mislead ihe market through corporate announcements. The paper demonstrates that in some
cases managers act opportunistically manipulating corporate actions. Bagnoli and Khanna
(1591} develop the intuition that anonymous managerial insider trading eliminates the incentives
to a truthful revelation of information.

While economists have thus far not devoted much attention to the effects of insider trading on
agency problems, the legal literature includes many informa! discussions of this subject. See, for
example, Manne (1966), Carlton and Fischel (1983), Easterbrook {1981, 1985) and Haddock and
Macey (1987). But even this literature does not analyze the particular aspect of the agency
prodlem on which this paper focuses, namely, the effect of insider trading on the allocation of
insiders’ effort in gooed and bad times.

2In other works [Behchuk and Fershiman (1991a, b)j we analyze the effect of insider trading

on managers projert choice and on managers’ reaction to opportunities to wasie corporate
vaiue.
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managers’ contract orovides them with 10", of the firm's shares i This
example is of course simplistic, as the managers’ coniract may well b
different if insider trading is aliowed, a point that will be taken into acoous
in our mode!}. Given that insider trading is allowed, assume that the
managers will buy an extra 5%, of the firm’s shares in the good state and will
sell 5% of the shares in the bad state. Accordingly, in the good state the
managers’ effort decision level will be made in light of their holding 137, of
the shares, whereas in the bad state their effort decision will be made w bght
of their holding only 5%, of the shares. Thus, the trading by the insiders leads
them to change the initial incentive scheme and to end up with different
incentives in the good or bad states. The question. of course, 15 whether this
effect is desirable or not; as will be seen, the answer turns out to depend on
how the marginal productivity of insider effort in the good state compares
with the marginal productivity of insider effort in the bad st.tc.

The model of this paper analyzes the points raised by the above example.
We examine how insider trading affects insiders’ effort ievels. Baswed on this
analysis, we consider how insider trading, through its impact on the
aliocation of effort, affects the firm's expected output and ex ante shareholder
value. The main result of the mode! is that, as far as the allocation of effort i
concerned, allowing insider trading as part of the managernal compensation
scheme may raise ex anie sharchoidei vaiuc and boncfit sharsholders The
conclusion suggests that the best public policy is not to eliminate insider
trading altogether but to allow cach firm to decide whether it allows s
manager io engage in such behavior.

2. Framework of analysis

The sequence of events in the model is as follows. In period 0. the firm s
formed and the managerial contract is specified. In period 1) the managers
get information about the state of the world. Tradmg in the firm's shares
takes placc, and the managers participate in it if their contract allows them
to do so. In period 2, the managers invest effort in the firm's project. In
period 3, the final period, the project’s results are realized. Our assumpticn

concerning each of the elements of the model are described below:

Perind 0. The company is formed and a contract is made beiween ihe
managers and tk> shareholders. The contract provides the managers with a
fixed salary D and with a fraction a of the firm's shares. Note that the fixed
{raction of the shares implies that the managerial salary scheme is hnear in
the firm’s output and final value.® The contract also specifies whether

3We limit our attention to linear schemes for the sake of tractabihty, in ordes 10 fucus un ihe
effects of insider trading. For a similar assumptica in a similar contex: sce Holmstrom and
Tirole (1990). For an analysis of the conditions under which hnear contracts are optimal sex
Holmstrom and Miigrom {i387).
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insider trading is allowed. We refer to contracts that allow insider trading as
IT contracts and denote a given !T contract as (D, «, I). Similarly, we refer to
contracts thai prohibii insider trading as NT contracts and denote any given
NT contract as (D, N). The initial valuc of the firm is denoted by V,, and
will be endogenously determined, depending on the manager’s contract.

The jirm's production function. The firm's expected final cutput, denoted by
W, is a function of both managerial effort e and the state of the worid 0,
Wi(e,0). We make the standard assumption that cutput is increasing and
concave in effort: W,>0, W,,<0. We assume for simplicity that there are two
states of the world €, and 8,. each occurring with probability 0.5, and we
denote Wi(e, 0,)=W{e). We let 8, be the ‘good’ state and &, the ‘bad’ statc,
and such that W,(e)> W,{e} for any e. We further assume that 6 is not

o anasorial 2ot A . _ :
verifiable, so that the managerial contract cannot be made contingent on it
i e
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The aciual Nnal ouiput is W(e,0)+: where ¢ is a noise i
E(e)=0.

Although we use the general production function W{e,) for part of our
analysis, it will at times be useiul to consider a specific functional form. Thus,
throughout the paper we will make use of the following logarithmic
production function:

Wl(91,=14| il’lel,

i’yz(ez)zAzinez"'B,
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ainersi learn §. Trading in ihe firm’s shares iakes piace. Informed managers
participate in the trading if the managerial contract permits it. Initial
shareholders might also participate in the trading as liquidity motivaied
sellers if they cannot defer realizing the value of their shares until the fina!
period. it is assumed that ex ante all the initial shareholders face the same
probability of having to liquidate their holdings during the trading period.
For an IT contract we will denote by 7. the manager’s expected insider
trading profits.

There is no need to model the trading process itself in this paper as the
process has been extensively analyzed in the literature [see, for example, Kyle
(1985) and Glosten and Milgrom (1985)]. Clearly, if there is no possibility to
make insider trade profits, then the IT and NT contracts are equivalent and
there is no reason to prohibit insider irading. However, as the literature has
shown the insiders can make expecied profiis equa! o some, bui not all, of
the gap between the pre-irading value, ¥, and the expected final value given
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the managers’ private information, V;. We capture these essential features of
the trading process by assuming that when 6=4, the insiders can purchase a
fraction £ of the firm’s shares before their information is fuiiy refiected in tne
price, and that when 0=40, the insiders can sell a fraction # of the firm's
shares before their information is fully reflected in the price.* Becausc the
market price will change gradually as the managers trade, the managers’
trading profits of m;; will be smaller than gV, — Vol- Of course, the insider
trading profits, m;, ail come at the expense of the liquidity sellers, as the
market maker is assumed to make zero expected profits.

Period 2. The managers choose the level of effort . We will dnote by ¢
their choice when 6=¢, and i=1,2

Period 3. In iius period, ine finai output W 1s reaiized, and the managera
salary is paid. The final value of the shares is thus V;=W —D. The curtain
now goes down.

The managerial labor market constraint. Managers are assumed to be risk
neutral, with a ulility function that is separable and linear in payoffs and
effort: U(Y, e)— "—e. The managers have alternative employment that yields
utility level C. Thus, the managers’ participation constraint is EU(Y,¢)2C.
We further assume that managers have limited initial wealth; this requires
D2 D, for some D,<0. That is, we allow for compensation schemes that
require managers to pay some fixed amount, but we assume that managers
have limited resources so they caniioi ay mose thas a given amount { — Do)

¢

The first-best. Qur main interest in this paper is how the possibility af
insider trading aflects ex ante sharchoider vaiue. From th€ perspeciive of th

initial shareholders (or the entrepreneur who sets up the company and seils
the shares to the initizi-shareholders) it i5 desirable to maximize

EGE(I “IPVO.

This ex ante value of E, is equal to the firm's expected ountput minus
managers’ total expected compensation. including any insider trading profits.
Clearly the first-best value is the value that would be obtained if managers
could be induced, with a compensation package worth C, to choose (¢;,¢;)
satisfying Wi{e;)=1. Not surprisingly neither NT contracts nor IT contracts

“1t will be apparem (o the reader that our anaiysis can easily be exiended to situations in
which the fraction of the shares that can be bought at 0, differs from the (raction that can be
(short) sold at &,. For simplicity, we will also assume ihdl B <a and thai ﬁ+1<l (so that the
managers’ informalion is fully reflected in the price before they purchasc all of the firm’s shares).
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can produce this first-best value. The interesting questior, however, is which
type of contract does better.

3. Behavior and value under NT and IT contracés
3.1. NT contracis

Let us first examine a given NT contract (D,a, N). One managers observe
the state of the world 8, they will choose ¢; to maximize their expected
utility

EU(Y,e)=D+aWe))—e;. (1)

Let eMa) be defined as the optimal effort leveis in state §,, Maximizing {1}
yields the following incentive compatibility condition:

aW (N (2) =Wyl (2) = 1. (2)

Clearly, as long as » < 1, sharehoiders cannoti acnieve the first-best outcome.
Now, given the managers’ choice of effort, the expected final output, denoted
by WD, 2, N), 15

W(D,«, Ny =W, [} (2)] +- s W[ eS(2)]. (3)

As insider trading is not allowed under NT contracts, the firm’s iuitial
value under the given NT contract V) is equal tc the expected fina! value of
the shares. Specifically:

= W(D,a,N)-D. {4)

3.2. IT centracts

Let us now examine managers’ effort decisions under a given (D,a.1)
contract. When the managers wili observe the pgood state @,, they will
purchase a fraction f of the firm™ shares. Note that in cur model this
purchase takes place prior to the cheice of effori. Thus, when 8, is observed,
the managers will choose e, to solve

max [ D +(x+ ) Vi(e,.0,)—e,]. {5)

€2

Maximizing (5) and substituting for Vi{e,.0,). we obtain that the optimal
effort level ¢} is defined by

(+ HWhichy=1 {6}
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By similar analysis for the bad state @,. in which managers sell a fracton 3
of the firm’s shares, we conclude that ¢! satisfies

—pWie))=1. (7

Given (¢}.¢}), the final values of the firm are V}=W,(') -D and
Vi=W,(e})— D, respectively. Consequently. the initial value of the firm when
insider trading is allowed, denoted by Vi, is the expected final value minus
the expected insider trading profits:

1 (x 7«
Vo=W{D,2,I)— D —m;. (8)
4. Comparing IT and NT coniracis with the same salary scheme

mpare behavior and value under an IT contract (D, « I) and
an NT contract (D, a,N), i.e., two contracts that offer the same salary scheme
and differ only in whether insider trading is allowed. Thus the scerario we
- consider in this section is one in which there is a specific NT contract and
insider trading is then aliowed without any adjustment in the salary- scheme.

Comparing (2) with (6) and (7) and using the concavity of the production
function W{e), i=1i, 2. yields the following:

Proposiiivin 1 (varz'abia'i'i y of output). For a given (D,a), allowing insider

el{x)<ef{a) and &, x)>e2(9z) W '. < WN and W' > WZ‘

That is, if insider trading is allowed without any change in managers’
saiaiy schemes, managers wiii increase their effort in the good state, thus
further increasing output in ihe good state, and will decrease their effort in
the bad state, thus further decreasing output in the bad siaie. The overall
affart Af incider trmﬂno on PYﬁePrPn nnfnllf therefore denpndq on which effeci

Whiwwil s asas - aw—

is dominant and as W|!i be shown below, may be either positive or negative.
We now examine this effect in the case of our logarithmic production
function W (e,, - 4. In¢,; Wi(e;)=A4,Ine, +B.

Proposition 2. The expected output under an IT contract (D,a,1) is higher
than under an NT contract (D,x, N} iff A,, the marginal productivity of effort
in the good siate, is sufficiently larger than A,, the marginal productivity of
effort in the bad state. Specifically, there exists k(a,py>1 such that the
expected output is higher under the IT contract iff A,>k{o, B)A,.

Proof. Using {2}, the managers’ effort levels in the two states under the NT
contract are

(9
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Similarly, {6) and (7) imply that the effort levels under the IT contract are
A =(x—PA4,; ¢=(a+pA,. ,, (10)

Substituting the effort levels in (9) and (10} into the production functions and
simplifying shows ihat the NT contract yields a higher expected output if
and only if

A,
> ————Inf{a— T2 +8 11
lna‘.4|+,ézl"‘a )+ A +A4, n{x+f). (1D

When .1, = A,, the concavity of the In function implies that (11) hoids. As
En(a+ﬁ}>lna>in(a—ﬁ), standard analysis of (11) shows that when
A, {A + A,) is close enough to i, the inequality in (11) is reversed, so that
the IT coatract yields 2 higher cxpected output. Using standard continuity
arguments, there is n€(0,1) such that the IT contract yields a higher
expected output iff 4,/(A, +A,)>n. Letting ko, f) =4/(1 —#) conciudes the
proof. 0 '

We niow turn to examine the effect of insider trading on corporate value.
The sharcholders wish to maximize E,={1—a)¥,. Thus, in examining
whether or not the contract (D, 2, N) is preferred by the shareholders to the
contract (D.x. /). we compare VY and V. Our first observation is that if
W(D, 2. N)= W(D.x.1}. then the NT contract is superior:

Ve=WI(D.a,N) - D> V=Wl 2. —D—Eny. (12)

Thus, the IT contract yiclds a higher initial value than the NT contract
Wi{D,a 1> WiD.oa. N) and the difference more than oifsets the trading
losses borne by shareholders under the IT contrau — that i, W(D a.1)—
Wy y z. N: > n,p. Note that since n,T<plP -V 1 a sufiicient condition for ¥

be higher under the iT contract than under the NT contract is that the

o
difference in W under the iwo contracts exceeds f|V; — Vp|.

N ~ iy r2
!/u V‘,ZW‘“&') Wb,z N)— [”’r—%)‘*‘(VL*Vrl']

N"&:

(13)

=[{1 - BWalel) +(1+ PYW,(e}) — Waled) — Wi(el)]/2. (14)

For any specific functional form of the produciion function, one can

calculate the managerial effort and insider trading profits under the IT and
NT coniracts in order to deiermine which contract yiclds 3 higher initial
vaiue.

To illustrate, we now return to our logarithmic production function.



L.A. Behchuk and €. Fershtman, Insider trading and insiders’ effort 477

Tabie 1
20 40 60 80 100 120 150 200
138 277 468 693 943 1213 165 744.1
A %R 7. 239 459 712 99.1 1288 1763 2623

=7 ts

Consider now the following rumerical simulaticn where x=005; D=0:;
B=0.03 and A4,=40; table 1 specifies initial values as a function of 4,. Wz
calculate V{, under the assumption that the insiders’ expected trading profiis
are B|V;— V.

As demonstrated by table I, when 4,=40 and A4, is between 80 and 200,
then V> V5. We can thus conclude the foliowing:

Conclusion 7. Starting with a given NT coniract (D, x, N), if inside
is then allowed without any change in the manageria! salary scheme, then th
firms’ and sharcholders’ ex ante value may increase.

-
.
=1

This result may be viewed as surprising since uliowing insider trading
without any adjustment of the managers’ salary increases the overall
managerial compensation. Allowing insider trading, however, may increase
the firms’ expecied output by more tiian is necessary to offset the increase in
managerial compensation. In such a case, allowing insider trading increases
both managerial compensation and the value of the firm.

5. Comparing ine optimal NT and IT contracts

The previous section has analyzed the consequences of allowing insider
trading while retaining the same salary scheme (D,«). But when the
rs choose to allow insider trading, they can simultaneously make
adjustments in the managerial salary scheme to refiect managers’ ability to
extract additionai compensation via insider trading. in this section we
determine the *'7 and IT contracts that maximize the shareholders’ ex ante
value E, and we compare the performance of the optimal NT contract with
that of the optimal IT contract.

In selecting the best WT contract, the sharcholders solve the followirg
problem:

max {Ey =(1 — )V =(1 —a)[W(5,2.N)—- D]}, (

D.a

[
¥
o

D+aVy-é(D,a,NjzC. (116)
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where &([), o, N) is the expected level given a contract (B, a, N).
We let (Dy, 2x, N denote the optimal NT contract. Since ¢Ej/éD <0 (<0

for a< 1), the shareholders wiii reduce D to the lowest level possibie given
the participation constraint {15). Thus D=C—aV{§+&(D,a,N), which implies
that

(1 —)Vy=W(D,o,N)—-C —e(D,a, N). (17)

Thus, maximizing E} involves providing the standard ‘seil-out’ scheme in
which the firm is soid to the managers, ie., «=1. In our case, however, such
a scheme implies D= —co, whereas the managers are assumed to have
limited weaith, with D, being the lower bound for the fixed payment D. The
above discussion implies, however, that Dy=D,, as the shareholders are
better off ccmpe..uatmg managers by increasing «, which induces higher

levels of effort, than by increasing D, which does not affect managerial effort.
We assume that it is not desirable to give managers more than the

Ll ABENS B W

competitive salairy.” Thus, ay is that value of @ which makes the participa-
tion constraint binding given D=D,:

C_ »Do+e(D0,aN,N)

== z7
WlUO,aN, i“]“DQ

(18)

<]
=]
[a—
-
Q
<o
-
=S
-y
N
(o]
-
o
=
3
[
z.
=
uQ
s
=
w

Let us new turn to the optimai choice ¢

choice, the sharehoiders soive the following probiem:

max EL, ={1 —a) V! —(i—aj[W( L, |

D.2

s5.t. ine incentive compatibility conditions (6) and {7). and
o +ay—é&D.aijzl.

We let (D, ,1) denote the optumal IT contract. As in the NT case, when
there is no lower bound on D, ihe optimal scheme is when « is {arbitrari
ciose to} I and D is infinitely negative. But since we have assumed that due
to managers’ limited weaith) D must exceed Dy <0, the first-best scheme is
not feasible. As before, we assume that the optimal scheme is one in which
the managers’ mr!:c'pi.izar. constraint is binding, 1e. D+aly+nrp—
é(D,a,1)=C.® Thus the initial value is

=W(D,2,1)—C+aVy,—é&(D,a 1), (19)
which implies
Eo=(1-a)Vy=w{2,0,) ~C—¢(D.a,1). (20;
To guarantee that under the optimal compensation scheme managers do aoi receive
comt:'*m.auon in excess of their alternative wage, we assume thai (0£,/da)|,-,,, <0.

To guarantee that the best (Dy %, 1) is such that the pasticipation constraint is binding, we
need to assume that (9E, 0o, ., <.
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As before, the shareholders are better off compensating managers by
increasing « rather than by increasing D, which implies that the optimal
scheme is characterized by D,=D, and

C, Do +e(D0. 4. I) an(DO’ %, I)
W(Dg, %. 1)~ Do — Typ(Dy. o, 1)

= - (21)

Proposition 3. Under the optimal NT scheme (Dy,an.N) the manacors
initially get a higher share of the firm than under the optimai IT scheme
(D), o4, 1), ie., o> 2.

Froof. The proof is by contradiction. If o, =ay, then the managers with the
IT contract could guarantee themselves compensation beyond (. For
example, by choosing the effort level that is chosen under the NT contract,
ihey would enjoy both a larger share of the same cutput plus insider trading
profits. O

Let us now compare the firms’ initial value V;, and the shareholders’ initiai
value E, under the contracts (D, 2y, N) and (D}, 2,. ). We have

VN =WiD, 20, N} -C—é(Dy, an. N) {22)
Vi=W(Dy, o, 1) - C—é&(D),,1) (23)

For anv specific production funciion 1t 1s possible to calculate and
compare V) and V' It turns out that both ?’f};»"‘ and Vi<Vl are

! C

nﬂéﬁlr‘!ﬂ er\ gas ilain A,\nt\s‘=:ﬂ. slans

o€ :iii3, OTECIVE liidy, Lmu-a Ui picvious \.uulpﬁi'i on Of i1 «
NT contracts with the same compensation scheme, it is possible to have
case in which (D, ay,I) yields a higher initial value than (Dy,ay, N). Now
note that since ay>a, (by Proposition 3), the contract (Dy,ay,ij does not
violate the participation constraint and is thus feasible. But since \UO,;,,:, is
the optimal IT contract, it yields a highzr iaitiai vaiue than {Dg,ay,1). Thus,
in such a case VL > VY. Now note that since ay>a. Vh> VY implics

EL={1—o)Vi>(1 —ay) V) =E}.
We can thus conclude the following:

Conclusion 2. The optimal IT contract may be supé:ioi to the optimal N7
contract.

6. Concluding remarks

In examining the effects of trading based on inside information, we must
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recognize 11at trading by insiders on the basis of inside information - the
trading on which this paper has focused - is quite different, and presents
diffcrent policy issues, than trading by outsiders on the basis of inside
informauion. The trading profits that insiders are expected to make. if any,
can be taken into account when the insiders’ salary scheme is set, and such
trading profits can be thus viewed as an element of the insiders’ compensa-
tion scheme. Furthermore, the ability of insiders to trade on the basis of
inside information is likely to affect the insiders’ management decisions.
Thus. in assessing the treatment of trading by insiders, one must examine
whethes allowing such trading may be an element of an overaii efficient
compensation contract with the insiders. This paper has sought to coniribute
to the analysis of this question. To this end, we have examined the effect that
insider trading has on manage. s’ effort decisions. We have shown that, as far
as these decisions are concerned, allowing insider trading may iead to more
efficient decisions and thereby raise corporate value and benefit sharehoideis.

s i % comee mlamenmt Fae mem mermeall oo Bl et
This conclusion provides one necessary clement for an overall evaluation of

the desirabie policy toward trading by corporate insiders,
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