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a selling price that is the same regardless of the current and
previous state.

Suppose, now, that management chooses a level of investment
C to maximize P and thus the return to present outsider stockhold-
ers. (Dividends of current stockholders are determined by previous
values of C and will not be affected by the current level of
investment.) The first-order condition for maximizing P is given

by

dé , \%4
(14) ((1 5)—d¢ )(¢(C)1+r)=1.
The outsider will choose an investment level C, given by the
solution of (14) for C, and this will result in a probability of
discovery ¢ = #(C).

How does C compare with C*, the socially optimal investment
level given by (11)? To understand the answer to this question, note
that the left-hand side of (14) may be interpreted as the expected
present value of the marginal private product (MPP) of a one-time
investment. The right-hand side of (14) is the marginal cost of a
one-time investment, which, by construction, must be one. The
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level of investment €, chosen in the interest of outsiders, equates
the MPP to the marginal cost.

The MPP in (14) is the product of two expressions. The second
of these expressions is the expected present value of the marginal
social product (MSP) as in (11). The first expression is the ratio of
the MPP to the MSP. This ratio is the sum of two terms. The first
term, 1 — 6, reflects the share of the marginal product lost by
outsiders because of insider trading. The second term, —¢ dé/d¢,
reflects the fact that the firm can defend itself against insider
traders in this example by increasing its investment in search. This
is because investment decreases variability of revenues and thus
reduces the value of the insiders’ information. The second term is
always positive, so that it increases the MPP. When —¢ dd/d¢
exceeds 6, too much corporate investment occurs. Otherwise, too
little occurs.

In Figure IVa we illustrate the effect of insider trading when
the firm’s business is inherently high risk.”* We assumed that ¢ is
given by the function

¢(C) =C/(k + C)

and set o = %, V/(1 + r) = 2.25, and k& = 1. In this case, a large loss
to insider traders results in significant underinvestment by the firm
with a large attendant deadweight loss.

In Figure IVb we illustrate the effect of insider trading when
the firm’s business is inherently low risk. We modified the parame-
ter values (k = 1, V/(1 + r) = 1.125) so that mean revenue would
remain the same as above, while its standard deviation would be cut
in half. In this case, the desire of the firm to decrease the variation
of its revenues leads to overinvestment in search.

With these two examples as background, it is an easy matter to
classify the relation of C to C* for all values of o and ¢ with 6 = 1.
Substituting (12) into the first factor of the left-hand side of (14)
yields

(15) MPP/MSP = (1 — a)/(1 — ag¢)™

If this ratio, evaluated at C ,is less than one, then C < C*; if the ratio
is greater than one, then C > C*. The MPP/MSP ratio is classified
for all parameter values in Figure V. The upper and lower zones on
the graph correspond to the ratio taking values greater than or less
than one, respectively. Not surprisingly, underinvestment is most

19. In general, this measure of riskiness is given by (1 — ¢)/¢.
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likely to result when ¢ is small, because, controlling for expected
revenues, insider information about a low probability event is
valuable and the take of insider traders in this situation is large.

So far in this section we have assumed that outsider traders are
sophisticated. What about the efficiency of the firm when outsiders
are naive? Recall that Py = W, the present value of the firm at
trading time. Therefore, if managers act to maximize the return to
existing naive outsider stockholders, they will maximize W and
invest at an efficient level.

VII. CONCLUSION

We have argued that insider trading tends to discourage
corporate investment when outsiders are aware of its general
presence in the marketplace. This is because insider traders are able
to appropriate some part of the returns to corporate investments
made at the expense of outsider shareholders. In the context of a
theoretical model, we have derived measures that provide some
crude indication of the sources and extent of the investment
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reduction. Our model represents insider trading in the shares of a
single corporation, but that corporation could serve as a metaphor
for an entire securities market.

The negative role ascribed to insider traders and informed
speculators results from their foreknowledge of corporate successes
and failures. In the model this foreknowledge cannot be used as a
guide toward a more productive allocation of resources. Otherwise,
insider trading would have an offsetting positive effect, provided
that such trading were sufficiently concentrated to be revealing and
thus to affect share prices. Quiet insider trading lacks this beneficial
aspect.

Of course, even when insider trading is informative, it would
often be preferable if insider information were communicated to the
public directly, rather than through the stock market. A headline
such as “ABC Discovers Copper” may be a more efficient way of
communicating information to the investing public than an unex-
plained rise in the price of a firm’s shares would be. This reasoning
lends some support to the “disclose or abstain” rule of Chiarella.

Yet, because our argument applies to informed speculators,
such as stock market analysts and arbitrageurs, as well is to insiders
in the narrow sense, it is doubtful that a satisfactory administrative
solution can be found for the problem. Since most informed
speculators must operate as short-term traders, an economic pen-
alty applied to short-term trading might be helpful. But much more
work remains to be done before firm policy conclusions can be
reached.

MATHEMATICAL APPENDIX: THE WILLINGNESS TO PAY FOR
SHARES

Each bid-price for sophisticated outsiders, P; and Pz, must
obey the condition that it equal the expected discounted value (at
discount rate r) of the dividend stream and the future share selling
price. This is equivalent to the requirement that the share invest-
ment earn the market rate of return.

Suppose that the previous period was a G-period, and that an
outsider acquires a share at the beginning of the current period.
Then from (5) and (6), and (1), (2), and (3), the outsider’s expected
value of dividends for the current period is given by

E(D|Q,Go) = D — BgoV.
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His expected selling price at the beginning of the next period is
E(P|Q,Gy) = P — Bs$(Ps — Pg).

Since the acquisition of a share yields no information about the
probability of discovery announcements in future periods, the
outsider’s expected dividends for each future period is D. Condi-
tional on selling his share at the start of a future period ¢, the
expected discounted value of the outsider’s dividend stream is given
by

Dg,=[(1 +r)/r](1-1/1 + rY) D — BeoV,
and the expected discounted value of the selling price is

_ |/ + NI IP - Bed(Ps — P)]  fort =1
v/a + P fort > 1.

Gt

The probability that an outsider who acquired a share currently (in
period 0) will sell at the start of period ¢, is (1 — )", so that the
expected discounted value of the dividend stream plus share selling
price is

2601 — 60" [Dg, + Pg,].
t=1

If the sophisticated outsider is to earn the market rate of return, r,
then his bid price P; must equal this sum. This yields the equation

(A1) &=i1;5+£%ﬁ_%¢@+fé7gg_mﬁ.

Likewise, for Pg, we have the equation

1+r— 0

e LR

Subtracting (A.2) from (A.1) and solving for P; — Pgyields
(Bs — Be)oV

1 — (¢0/(1 + r))(Bg — Bg)

Multiplying (A.1) by ¢, (A.2) by (1 — ¢), summing and applying
(A.3) yields

1+rD—+ 0 5 #B8c + (1 — ¢)Bg
r+40 r+0 1 — [(¢6/(1 + r)](Bs — B¢)

(A.2) Pp=

— 7}
P—ﬁB¢(V+m(PG—PB))-

(A.3) Pg; — Pg =

oV,
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Solving for Pyields

(A4) P-1F ’(D‘_ (0 + r)[68g + (1 — 0)85]

r 1+r— ¢0(Bs — Bg) 44
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