Stock price changes as signals
to management™)

By Jan Mossin™*)

I

The purpose of this paper is to explore the role of stock market prices
in decision making within the firm. Suppose, for example, that over
some period of time a firm’s shares have experienced what is conside-
red a signilicant price appreciation. It seems natural to assume that
such an occurrence conveys potentially useful information about the
[irm’s environment and hence might indicate a change in the firm’s
operating policy.

In considering the social significance of a stock market, there seems to
be general, although somewhat vague, agreement that its ultimate
purpose should be to guide new investment capital into those activities
where it can most profitably be employed. In this connection, a dis-
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tinction is usually made between primary and secondary security man-
kets. Primary markets are the markets for new equity issues, where the
issuing firms receives investment funds in return for their securities,
while secondary markets are the »second-hand« markets where trans-
actions are among investors only and where the lirm whose securities
are traded play no independent role. The volume of trading in prima-
1y markets typically constitute only a small fraction ol trading in sc-
condary markets. Yet, and although no direct allocation of investment
capital takes place in secondar}r markets at all, their significance is seen
as affecting, and effectively determining, the terms on which firms are
able to obtain investment capital in the primary markets. These terms
are generally considered relevant (in an opportunity cost sense) also
for the allocation of investment financed through debt issues or
through retained earnings.

With respect to the mechanism by which events in the stock market are
rransmitted as signals to the firm and acted upon there so as to aflect
the allocation of investment, conventional wisdom goes something li-
ke the lollowing. An increase (say) in the price of a firm’s shares will
have the eflect (or so it is postulated) of lowering the cost of capital 10
the firm. This lowering of the cost of capital will in return result in an
expansion of the firm’s capital investment and its level of activity ge-
nerally. Thus, firms whose current or planned activities are considered
by the market to be especially promising in terms ol profitability will
experience such a rice in 1ts share price, and the result will be that new
investment is allocated primarily to those firms.

In the explanation above, the only aspect whose validity as a descrip-
tion of the real world has sometimes been questioned is the assump-
tion that at any given point in time a share’s price »properly« rellects
its real, long-term return potential. Clearly, if share prices moved in a
completely capricious manner, there would be no basis for arguing
that a price change should affect the allocation of investment capital.
The requirement of an orderly and rational price determination can
be formulated in different ways. One is to say that the stock price
should equal the stock’s »intrinsic value« in the sense of the funda-
mentalist’s approach to security valuation. Another is to say that the
market should conform to some version of the »efficient market hypo-
thesis« in the sense that
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»...new information is widely, quickly and cheaply available to
investors, that this information includes what is knowable and
relevant for judging securities, and that it is very 1';-,1]:)il:1l}r reflec-
ted in security prices«!).

We may refer to this assumption as the »efficiency assumptiong, and
we shall outline the main arguments bearing upon it in Section 11.
However, I will maintain that this is by far the whole story: even if we
assume the security pricing process to be efficient and rational, the ar-
gument outlined earlier need not be valid. First, there is no clearcut
relationship between the price of a firm’s stock and its cost of capital,
and it is therefore perfectly possible for management to misinterpret
signals from the market even for simple accept/rejects decisions. Se-
cond, even if a price change has correctly been identified as a signal to
increase capital investment, management may not have sufficient in-
formation to identily the precise amount by whice investment should
be increased. These problems are taken up in subsequent sections.

I1

It is, I think, possible to distinguish two opposing views of the effici-
ency and rationality of real-world security pricing processes. In one
view, stock prices are seen as set systematically and rationally by a pro-
cess which leads them to be approximated by the economic value of
the real resources which they represent. At the other extreme is the
view, popularly associated with the name of Keynes (from his discussi-
on in Chapter XII of »The General Theory«?) but als6 in varying de-
grees shared by proponents of socalled »technicale security analysis.
In this view, market trading is based largely on »psychological« fac-
tors; on anticipations of short-term price movements which may have
little or nothing to do with the prospective yield over a longer period
of time. As Keynes put it: »...the professional investor is forced to

concern himself with the anticipation of impending changes, in the

') Lorie, |. and Brealey, R, leds.), Modern Developments in Investrment Management (N.Y.: Pracger,
1972), p. 101
I Keynes, [.M., The General Theory of Empduyaent, Inferest and Money, (N.Y.: Harcourt, Brace 1936).
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news or in the atmosphere, of the kind by which experience shows that
the mass psychology of the market is most influenced«?®). As a conse-
quence, he describes the process in the well-known metaphor:

»...professional investment may be likened th those newspaper
competitions in which the competitors have to pick out the six
prettiest faces from a hundred photographs, the prize being
awarded to the competitor whose choice most nearly corre-
sponds to the average preﬂ:rences ol the competilors as a whole;
so that each competitm‘ has to pick, not those faces which he
himsell’ finds prettiest, but those which he thinks likeliest to
catch the fancy of the other competitors, all of whom are looking
at the problem from the same point of view. It is not a case of
choosing those which, to the best of one’s judgment, are rf:a]]}'
the prettiest, nor even those which average opinion genuinely
thinks the prettiest. We have reached the third degree where we
devote our intelligences to anticipating what average opinion ex-
pects the average opinion to be. And there are some, I believe,
who practise the fourth, fifth and higher degrees«*).

On the basis of such considerations, Keynes was naturally sceptical of
the stock market as an eftficient allocative mechanism:

»When the capital development of a country becomes a by-pro-
duct of the activities of a casino, the job is likCI}J to be illdone.
The measure of success attained b:r' Wall Street, regarded as an
institution of which the proper social purpose is to direct new
investment into the most profitable channels in terms of future
yield, cannot be claimed as one of the outstanding triumps of
latssez-faire capi[alism - which is not surprising, if I am right in
thinking that the best brains of Wall Street have been in fact di-
rected towards a different object«®).

) abid,, P 155.
i, P 156,
) il p- 1549,
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Keynes saw the extreme degree of liquidity of shareholdings as the
principal source of irrationality in the pricing process: »these tenden-
cies are a scarcely avoidable outcome of our having organised »li-
quide investment markets«®), and even went as far as suggesting that

»The spectacle ol modern investment markets has sometimes
moved me towards the conclusion that to make the purchase of
an investment permanent and indissoluble, like marriage, except
by reason of death or other cause, might be a useful remedy for
our contemporary evils. For this would torce the investor to di-
rect his mind to the long-term prospects and to those only«?).

Here we have to keep in mind the particular time at which this was
written, and to remember that since that time both technological and
- perhaps more importantly - legal restrictions have developed, which
on the whole must have served to increase efficiency and reduce the
scope for dysfunctional behavior.

Neither of the two views that we have just described was based on
more that casual empirical evidence, The past fifteen years or so, how-
ever, have seen a veritable mushrooming of empirical studies which
with remarkable consistency seems to support what is variously known
as the »efticient market hypothesis« or the »random walk hypothesis«.
In evaluating the relevance of these findings for the issue at hand, it is
important to have a clear understanding of the relationship between '
these two concepts.

We have already given an informal characterization of the efficient
market hypothesis. At least superficially, it would seem that evidence
supporting this hypothesis would also support a view of security pri-
cing as an orderly and rational process. What about the random walk
hypothesis? What the random walk hypothesis says is that successive
changes in a stock’s price are independently distributed random vari-
ables®); in other words, the price at one point in time equals the price
at the preceeding point plus some number randomly chosen. This

®) ibid., 159,

") ihid., p. 160.

%} In order for prices to perform a random walk, successive price changes should, strictly speak-
ing, have rero mean. This requirement is normally not included in the deflinition of the ran-
dom walk hypothesis, however.
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might seem to imply that price movements are governed largely by ac-
cident without much regard for true value, and thus be taken as sup-
port of the Keynesian view. Such an interpretation is in no way war-
ranted, and results from a misunderstanding ol the random walk
hypothesis. In fact, the random walk hypothesis should be scen as a
corollary of the efficient market hypothesis, i.e., as being a consequence
ol an efficiently operating market.

The reason for this is simply that in an elficient market, all new infor-
mation is quickly reflected in prices, and new information is, by defi-
nition, information that cannot be deduced from previously released
information. But this means that new information necessarily appears
in a random fashion. Events that could have been predicted yesterday
can have no effect on prices today (they are already discounted), and
the only unpredictable events are those which are random. Thus the
very process of trading based on rational and systematic adaptation 1o
new information serves to eliminate anything but random movements
in stock prices. As a consequence, a stock price will not go up unless it
is justified in terms of the market’s evaluation of future earnings
potential.

On this basis, the evidence in no way seems to conllict with the view
that stock prices reflect relevant information on the linancial conditi-
on and future prospects of firms.

II1

As indicated earlier, all is not gravy even il we accept the security pri-
cing process as rational and orderly. In this section we consider the
following problem: Suppose we start from an equilibrium position, in
which the firm is contemplating whether or not some specific invest-
ment project should be undertaken. The firm has not yet committed
itself; we furthermore assume that informaton about the existence
and return characteristics of the project is not yet publicly available
(but would be once a decision to accept the project were made). Then
some shift in some exogenous variable takes place and a new equili-
brium is reached where the price of the firm’s shares are higher than
before. We then wish to see whether and in what way the desirability
of the given investment project has been affected.
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We take as our vehicle of analysis the two-period mean-variance gene-
ral equilibrium capital asset pricing model (CAPM}. Formulated in
absolute money units (rather than rates of return) this model specilies
the equilibrium value of firm j as

1
(1) V. = = —— .
3 I‘(EJ "I’RJ}

where

V. = alue of the firm

1~ — one plus the riskfree interest rate

Ej - expected second-period value of the firm, i.e., E= E(Xy
— the firm’s risk measure, defined by R Zka{Xd Xk]

v - the market price of risk

The market price of risk reflects the average level of risk aversion in
the market, and will here be considered an exogenously given datum.
In evaluating an investment pro_je::t, it 15 assumed that it will be consi-
dered acceptable only if the effect of undertaking it is to raise the price
per share. Under the assumptions of the CAPM, company value 1s
independent of capital structure, and it is in that case easy to see thata
project is acccptablc, ragardless of the method of finanting, if the inc-
rease in company value caused by the project, ﬁ‘tﬁ , exceeds the cost of
the investment.
Suppose now that it costs an amount [ to undertake the project under
consideration, and that its second-period return (or value) is repre-
*;emed by the random variable Z with E(Z) = E,, Var (Z) = oz, and Cov

If the project is accepted, the second-period value of the
Iu:‘n woulcﬁ;e changed from X:to X: + Z, and it is fairly straight-for-
ward®) to show that the resulting increase in the equilibrium value of
the firm is given by ) .

- - J
| AV, = Z(E, - YR})

where R‘Lis the risk measure associated with the project when under-

taken by iirmj and defined bj,'

*) See, e.g., Mossin, J.; sSecurity Pricing and Investment Criteria in Competitive Marketsa,
Auner. er: Rew., Dec, 1969, pp, T49-756,
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We shall say the criterion is stricter (weaker) the smaller (larger) the va-

lue of the right hand side.

Examining the market valuation formula (1), we see that there are four

variables that might directly cause the assumed increase in Vi

J

- a decrease in the riskfree interest (1)

- a decrease in the market price of risk (y)

- an increase in the firm’s expected second-period value I[E\‘j}I
- a decrease in the firm’s risk measure (R:)

J
Of these, the first two are common to all firms. A change in the risk-
free interest rate would clearly affect all firms in the same proportion
and would therefore mean that a firm’s share price relative to a mar-
ket index would be unaltered, while a change in'\f would aftect firms
with a high risk measure proportionately stronger. Changes in E,j and
R:are, of course, specific to the firm.

n the theoretical level it is now straightforward to see the effect that
changes in the above variables will have on the investment criterion
(2), at least as long as we take the return characteristics of the project
{(Ezand R%]l to be the same, i.e., unaffected by the factor that caused
the change in V;. In this case, the only significant factors are the non-
specific variables r andry; if either of these caused the increase in Ve,
the effect is clearly that the acceptance criterion has become weaker.
Changes in E:.i or R.:should, however, per se have no eftect on the in-
vestment criteriorn.

Although these results do not contradict the conventional view, they
cannot be said to agree very well, either. We see that a rise in company
value does not unambiguously increase the propensity to expand capital
investrnent; this follows onl:,r if the rise is due to a change in r ory .
What is more, the effect of a change in r ory seems in some way rather
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trivial; the premise of the conventional view is no doubt that the chan-
ge in the stock price should be caused by factors specitic to the firm in
question.

Another important consideration is the fact that in a situation such as
described, it is virtually impossible for the firm’s management to dis-
tinguish (except perhaps for r) which particular variable has caused
the change in company value, and may therefore react inappropriate-
ly. For example, a rise caused by a decrease in R ;may mistakenly be
interpreted as being caused by a reduction iny and lead to increased
investment.

A shortcoming of our analysis is that the variable-by-variable
approach on which it is based may not be very meaningtul, since more
that one of the variables r,;y, E;, Rs, E, R'g_ might be affected by the sa-
me set of events. A simple example would be a situation where a de-
crease in 1 is accompanied be a decrease in E; with the result being no
significant change in Wﬁ, yet an increase in investment would be justi-
fied.

As another example, suppose we represent the random variables X
and Z as fixed functions X,(8), Z(6) of points 8 in a sample space
(»states of the world«)with which is associated a probability distribu-
tion F(O) [thus E;= /X, (8) dF(8), etc.]. The underlying reason for a
change in V: may then be a shift in the distribution F(6). This will
generally have the effect of changing both Ej, Ry, Ep and R simul-
taneously'’), and no general conslusions about the relationship be-
tween the [irm’s value and its investment criterion can be drawn. In
fact, it is not difficult to construct numerical examples where the effect
is the opposite of that postulated by the conventional view'!).

A final example, which is of a certain interest in its own right, is the ca-
se where the project is of the non-diversifying, or sModigliani-Miller«
type'?). By this is meant a project whose return is proportional to (in
every state of the world), and thus perfectly correlated with, the pre-
mvestment return X;, i.¢., Z = a X;where @ is some fixed constant.
According to the so-called proportuonality assumption, the resulting

%) In principle,y might also be alleeted,

'} As might be ecpected intuitively, this is likely to happen for a project whose return is negative-
ly correlated with X .

1) Modigliani, F. & M.H. Miller, sThe Cost of Capital, Corporation Finance, and the Theory aff
Investments, dmer. Econ. Rev,, June 1958, pp. 261-297. ’
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change in company value should for such a project be given by Vi =
AV; = oV, although this relation can hold, at best, only as an ap-
proximation'?). If it is accepted, however, the investment criterion be-
comes I £ &V:. In this case an increase in V; makes the criterion wea-
ker regardless of the actual cause of the increase. The explanation is
clearly that here the variables are, by assumption, linked together by

the relations E_= aFj, R%: a RJ,

IV

Although the zmalysis in the prcceding section gives some insights, it
may not adequately capture what many would feel are essential ingre-
dients in the problem of stock price changes as signals to manage-
ment. Recall that we made (among others) the following two assump-
tions:

(i) Information about the project under consideration was not yet in
the public domain; this means the observed change in company
value was unrelated to the project itself,

(ii) The firm’s managers had available to them, and used explicitly in
their calculations, the capital asset pricing model’s market valuati-
on formula (1); this means that, given estimates for E;and Rg, they
could predict accurately the effect on V,j of accepting the project.

Regarding the former one might argue that what we should primarily
be concerned with is precisely a situation where news of a potential in-
vestment outlet (e.g., the announcement of a technological advance)
has caused company value to change. And with respect to the second,
one might not be inclined to ascribe to managers the ability to use
such sophisticated analytical techniques, although what with which to
replace them might be somewhat harder to formulate. The idea, ho-
wever, is to conceive of the firm as being lead b}f, rather than anticipa-
ting, the market’s reaction.

13) We have clearly Ey= aEj, but Ri= 2R + &1+ = War(Xy, Only il the second term can be
neglecied will the proportionality assumption be valid; it otherwise overestimaees the eliea
on VJ'. ob accepting the project.
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We may again consider a simple accept/reject decision for some given
project. Assuming alle pertinent information to be efficiently absor-
bed by the market, the implication for management is simple: go ahe-
ad with the project if and only if the stock price has gone up, since do-
ing otherwise would make the price fall back to its previous level. A
decrease in the stock price seems in such a case conceivable only if the
market has been led 1o believe that a decision to go ahead has been
made and does not like it; in that case management should hasten to
make it clear that no such thing is considered.

A more interesting — but also more difficult - problem arises when the
opportunity for new investment is not a uniquely specified project
which must be either accepted or rejected, but rather involves the se-
lection of a fevel of investment, with, of course, the level of return (in
money units) varying accordingly. Examples might be an automobile
manufacturer deciding not only whether, but on what scale, he should
invest in an assembly and distribution system in Brazil; or deciding
whether and if so on what scale to enter the domestic market for hou-
sehold appliances. We shall continue to use the term project for such
opportunities even though the scale of investment is taken as variable.
The problem is clearly significant only when the decision is considered
largely irreversible. We also assume that the firm, by virtue og techno-
logical, brand name, or other forms of protection, has monopolistic
access to the project in question.

To explore some aspects of this problem, we shall consider an invest-
ment model suggested by Jensen and Long'). This model is also ba-
sed on valuation according to the CAPM, and takes as a starting point
an initial equilibrium situation with second-period return variables
denoted by X and equilibrium values by V*. A new investment
opportunity then becomes available to firm j; the Xj_ thus remains un-
changed for k # j. The second-period return on investment in this
project is assumed to be of the stochastically constant returns to scale
type, i.e., a second-period return of Y (a random variable) per unit of
investment. We denote the mean of Y by EQ" its variance by Ol}z,and
Cm"[Y,Xfr} = %kfor all k.

") Jensen, M. and J. Long, »Corporate Investment under Uncertainty and Pareto Optimality in
the Capital Markets«, Befl Jour. Eeon., Spring 1972, pp. 151-174,
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If'an amount I were to be invested in the new project, X3 would chan-
geto XJ = Xj’ + YI, and we would mrﬂesplc:onding]:,r have

*x
. = . +
EJ EJ EyI
* 2.2
. = . . I
va.r(XJ) var(}{a) + EUHJI + oy

i

* * *
CDV(KJ,XR) Cov(}(j ’Kk) + GykI (for k % j)

The new value of the firm’s risk measure would therefore be

E
= 2
R Rj + (Ekﬂyk +0 . +0°1)I,

J JyJ ¥
and, using the market valuation formula (1), we can calculate the new
equilibrium value of the firm as

* 1
V. = . = -
(3) V. + r[Ey T[Ekﬂ

J J O -+ UiI)II.

yk ¥

The important questions are now how the market reacts to news of the
potential project, and whether it is possible for the firm’s management
to infer [rom this reaction an appropriate decision.

It is clear that to any particular change in market price these must cor-
respond an (imputed) level of investment which in some sense repre-
sents what the market expects the actual investment level will be. Such
an assessment must in turn be based on some perception (again impli-
cit in the market) of what objective the firm will pursue in making its
investment decision. Of course, we cannot directly verily any particu-
lar description of these relationships; all we can do is to postulate that
market value is determined as if a certain hypothesis were true.

One such hypothesis (which may or may not be considered plausible)
is that the change in market value is equal to what it would have been
il an investment level designed to maximize price per share had been
chosen and the relationship between this level and V; is given by (3).
L.e., we postulate that the information available in [ﬁe market about
the project allows an assessment of the level of investment that would
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maximize the share price, and that the market price moves as if this le-
vel had in fact been chosen. Let us see what would happen under these
circumstances.

Assuming (3) to be valid, the investment level that maximizes price per
share is such that d"#:]'fdl =1, or

1 2
=[E - + A - =
r[ v Y(Ekcyk UFJ) EYGHI] 1.
This can be rewritten as
E - y(I,0 + 0 . +021) = r + TUEI
¥ k™ yk v y yo©

If 1 satisfies this condition, the resulting increase in company value,

ﬂ_‘»ﬁ = \j - Vj becomes

1 P
ﬁvj = F(P + YGHI)I.

Let the number of shares ini[ielﬂj,' outstanding be n,; the increase in
the price per share is then given by Ap ={ ai'a‘u:j - I}h}j, ie.,
YUEIE
ﬂ.p = :';u’__
J rn.
J

Thus, given an observed price increase of ApJ, the corresponding
(share price maximizing) investment level is given by
(4) 2 T
I = —— (n.Ap.).
2 “N§P;

g
Tb’

Here nj ;fxpj is the increase in the market value of the firm's {ﬂ:]uity.

Suppose now that the firm’s managers observe a certain rise in equity
value following the news of the investment opportunity. Does this
enable them to correctly select a level of I? The answer is clearly no,
unless they also happen to know (or believe they know!
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(i} that market demand is premeditated on the assumption that they
themselves will choose I so as to maximize the share pricc;

(ii) that (3)is a valid representation of market value as a function of I;

(iii) the numerical values forr, v , and oJ.

But this is obviously begging the question, since if they were armed
with all this information, there would be no need to observe the incre-
ase in the share price in the first place; they could have calculated what
they considered an optimal I quite independently of, and without wai-
ting for, any signal from the market. Of course, as a practical matter,
they might want to observe the actual price change as a check that the-
ir calculations were in fact correct. But the basic - and perhaps some-
what paradoxical - conclusions remains the same: in order to inter-
pret the market’s signal correctly, management need so much additio-
nal information that the signal itself becomes redundant.

V

I have sometimes been struck by the apparent lack of concern among
managers for the price of their company’s shares, at least in a
decision-making context. One might be inclined to explain such an
attitude in terms of separate objectives for owners and managers, but
in view of the discussion presented here, a more natural explanatiun
suggests itsell: stock price movements per se represent msufficient in-
formation for decision-making purposes. This state of affairs may
perhaps also explain the almost complete absence of coverage of the
significance of stock price changes in most textbooks on corporate fi-
nancial management.

A word of warning is in order. The rather indefinite results of our ex-
ploration are not to be construed as a denial of a stock market’s ability
to effect a sociall}' elficient allocation of investment capital, but rather
as a critique of the conventional view of the role ot stock prices as such
in this process. Cl{:arly, there are other ways of making investment de-
cisions than through passive realiance on teedback information from
the market'?).

135} For a more thorough analysis ol Pareto optimality ol siock marken allocations, see Maossin, |
The Feanamic Ffficiency of Financial Markers (Lexington, Mass.: D.C. Heath & Co., 19760,
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