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Hyman M nsky may have contributed nore to our understanding
of the financial determinants of investnment instability than
anyone since Keynes hinself. In nunerous articles and books
M nsky (1975,1982,1986) has argued that in an environment of
Keynesian uncertainty, expectations will be subject to endogenous
cyclical instability and, as a result, investnent will be
cyclically unstable as well.

Though M nsky has chosen not to devel op mat hematical nodel s
to enbody his theoretical insights, substantial progress along
these lines has been nade in recent years. In particular, form
model s of M nsky cycles incorporating the interaction of
I nvestment and financial variables at the macro or general
equilibriumlevel have been devel oped by Dpelli Gatti and
Gal | egati (1990), Jarsulic (1989), Senm er (19871, Senm er and
Franke (1991), Skott (1991) and Taylor and O Connell (1985).
However, work on a theory of the enterprise investment decision

that can provide a mnicroeconom ¢ foundation for such Keynes-

M nsky nmacronodel s has been relatively neglected.

One reason for this lack of progress at the mcro level nay
be M nsky's adoption of Tobin’s g-theory in which there is no
i ndependent firm decision-making process. Another is that the
core assunptions of a Keynesian world nmake the process of
formalization difficult. As explained in Section | of this
paper, a Keynesian investnent theory requires not only that the
future be unknowabl e, but that investnment be substantially

irreversible as well. Either assunption considered in isolation



presents substantial analytical difficulty; taken together they
are formdable.' But real-world firns do accunulate illiquid
capital in conditions of Keynesian uncertainty. Qur challenge,
then, is to construct a tractable theory of the investnment
decision that incorporates these two Keynesian assunptions. Thi's
paper offers one attenpt to nmeet this challenge.

Section | presents an overview of the nodel, which is fully
specified in Section II. Section Ill discusses the firms
optimal investment strategy, While Section IV discusses the
conparative static properties of that policy. Section V then

expl ains how t he nodel can be used to mcro found a M nsky cycle.

|. An_Overview of the Model

This section presents an overview of the firm s investnent
decision. For convenience, all notation is defined in Table 1I.

We turn first to the characterization of the enterprise as a
behavioral agent. Keynes and M nsky have taken opposite
positions wth respect to owner-manager relations.' M nsky
generally accepts a variant of Tobin’s g-theory in which owners
and managers are assumed to be identical econonic agents: there
is no independent enterprise decision-making process. Keynes, on
the other hand, insists on the qualitative differentiation of
stockhol ders (and financial investors generally) and enterprise
managers.

W follow Keynes's lead here. His approach is, in fact



consistent with the spirit of Mnsky's nodel. Since M nsky
rej ects the neocl assical approach to uncertainty, it would be
| ogical for himto assume that distinct agents such as owners and

managers have both inconpl ete and_asymmetric information. As

Keynes stressed, nanagers know nore about the firmand its
environnent than do the firm s stockholders.® Moreover, as
di scussed in Crotty (1990), there are conpelling reasons to
assume that owners and managers have qualitatively different
objective functions as well as different planning horizons.®

The theory of the sem autononmous firmis nost highly
devel oped in the nanagerial and behavioral theoretical tradition.
We accept the standard assunption of this literature that
nanagenent seeks the reproduction, growth and security of the

enterprise itself, and through these goals, its own incong,

status and job security.' Stockholder and creditor interests
are not objectives pursued by managenent. Rather, they represent
a potential threat to managenent's deci si on-maki ng autonony and a
constraint on the pursuit of its objectives. To protect its
control of the enterprise, the firm nust pay dividends sufficient
to prevent a share holders' revolt or a corporate raid and
i nterest payments that prevent creditors from constraining
managerial  autonony.

Mre fornmally, we assune that the firm maxi mzes a
preference function 0(G,s) where G reflects the growth-profit
obj ectives of the enterprise and S enbodi es managenent's concern

for the financial security of the firmand thus for its own



deci si on-nmaki ng autonony -- it financial securitv-autononv
objective. Both Gand S are functions of the capital stock
trajectory over managenent's long-term planning horizon. V¢ make
G a function of two subgoals: R/, the present value of the future
earnings the firmexpects its capital stock to generate (which
depends on the pattern of future demand and cost conditions it
expects); and k’, the average size of the capital stock over the

pl anning horizon -- an index of the size-status of the firm.®

S is an index of the likelihood that managenment wl |
experience a threat to its autonony. This threat exists because
growth can only be obtained through the accunulation of illiquid
capital and capital accunulation nmust be financed. Debt finance
creates explicit, legally-binding cash-flow conmtnments to
creditors. But even internal funding and stock floatation create
inplicit cash-flow comitnents to shareholders. Wen investment
is irreversible, these financial commtnents are irreversible as
well.  \Wen expectations are disappointed, the firmcannot sinply
repay its creditors with the proceeds fromthe resale of the
assets they financed. |f commtnents to stockhol ders cannot be
met out of the future operating profits generated by invested
capital, managenent may experience a threat to its decision-
making autonony; if commtments to creditors are not net, the
firm mght go bankrupt.

In a Keynesian-M nskian world, financial commtnments to

creditors are relatively certain while expected profits are not,



To make sensibl e decisions about the accumulation of |ong-Iived
illiquid capital, then, the firmmust form expectations of cash
flows well into the future. But about such matters, Keynes told

us, "we sinply do not know'. When investnent is irreversible and

the future i s unknowabl e, irreversible m stakes of serious

magnitude are Possible. It is the irreversibility of investmnent

whi ch creates the "legacy of past contracts" (M nsky, 1982, p.
63) that constrain current investnent and threaten nanageri al
autonony.  Thus, while accumulation is necessary (to achieve
growth), it is sinultaneously danserous for nanagenent. To
specify s nore concretely, let x, be defined as the interest plus
di vidend paynments necessary to preserve nmanagerial autonony

(i.e., as the costs of autonony) and let = be defined as the ex
post gross profits available to nmeet these payments in period t.
A threat to autonony wll arise when (n-X,) iS expected to be
small; a crisis wll occur if (r-X.) IS expected to be negative.
The firmw Il want to avoid investnent decisions which cause
expectations of (m-X.) to beconme unconfortably |ow. Suppose
that we provisionally adopt the neocl assical assunption that the
firmcan, with conplete confidence, form subjective probability
distributions relating future profit flows to the size of the
capital stock in each future period. Denote the expected
distribution of = given K (or =|K) in any period as f,. The
perceived |ikelihood of an autonomy crisis would then be given by
F., the cunmulative probability that =, < X,, and s(r,) would then

represent the firms index of expected safety in t. Under this
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treatnent of uncertainty, managenent's estimte of the |ikelihood
of an autonony crisis in period t wuld depend on: (1) the
financial structure of the firmat the end of period (t-1) --

M nsky's "legacy of past contracts"; (2) f,, management's

subj ective probability distribution for =, given its choice of

Ke; and (3) the value of k. selected by the firm  Since today's

I nvestment decision affects future expected net revenues, the
future costs of autonomy and the future financial structure of

the firm it inevitablv alters the relation of K to both cand S

in future Periods. Thus, the capital accunulation problem

confronting managenent is inherently dynamc.

There are two reasons why this fornulation of the problemis
I nadequate for our purposes. First, if we were to include the
conpl ete set of functions S(F.), S(F..),... S(F;) in the
objective function, the dynamc effects of today's investnent
deci sion woul d be extraordinarily conplex because the firnis
future financial commtments would be a conplicated function of
the Ktrajectory wwth an exponentially increasing nunmber of
stochastic terms: this formulation is analytically intractable.
Second, as noted, it incorporates a neoclassical treatnment of
uncertainty.

I n Appendi x B (which should be consulted after reading
Section Il and Appendix A), we show that there does exist a
tractable static variant of the firm s investnent decision under
Keynesi an uncertainty that is equivalent to the full dynamc

model just enunerated under a set of three assunptions that are



both realistic and consistent with a Keynesian worldview.'

First, we assume that the firm adopts a sequential decision-
maki ng process in which it tentatively chooses an optiml capital
stock trajectory each period but only orders the first period's
capital goods at that time. It then updates its forecasts of
future demand and cost conditions using data generated during the
first period and re-evaluates the G K) and S(K) functions before
repeating the process. \Wen errors can be extrenely costly and
when the forecasts on which beyond-period optinmal capital stock
deci sions are based may be dramatically revised in the Iight of
data generated in the current period, managenent will not want to
commt itself beyond its "next best step" (Vickers, 1987, p. 8)
on the basis of current data.

Second, the assunption of Keynesian uncertainty suggests
that as the planning horizon Iengthens, the firms confidence in
its ability to predict the precise formof the effects of today's
I nvestnment on future growth and safety declines dramatically. W
I ncorporate this phenonenon in our nodel by assumng: (1) that
the firmcan construct a neocl assical -type subjective probability
distribution describing the effect of K on expected gross profits
for the comng three to five year corporate planning cycle that
we take as the length of a period*; and (2) that the firm does
not believe that it has enough reliable information to fully
specify all future s(, functions, so it cannot optinmze over
the beyond-first-period effects of current investnent on the s

function.



Third, we confine our analysis to the case where, in the G
function, the firmexpects a constant and non-negative time rate
of growth of its product demand curve. Note carefully that
assunptions two and three inply that the optinal stock is
expected to grow each period and that there is no incentive in
the nodel to over-invest now in anticipation of future growh.
Thus, the optimal stocks of capital in future periods are

| ndependent of this period s stock and of each other,

These assunptions sinplify the problem but they also inply
that Sis a function of F, alone: the firmis oblivious to the
exi stence and not just to the precise formof the beyond-first-
period effect of investnment on safety.’ To insure that the firm
takes the existence and potential significance of the "legacy" of
future financial commtments created by current investnent fully
into account and to guarantee that it doesnot blindly pursue

short-termgrowth and safety at the expense of its lons-term

financial security objectives, we respecify S as S(F,D’) where p’
is an index of the firms current perception of its long-term

financial vulnerability. W define p’ as (p-B), where D is the
current |level of debt and £ is the nmaxi num debt | evel that

managenent is confortable carrying into its uncertain future.!®

The inclusion of b/ in S forces the firms current
i nvest ment decision to be consistent with its long-termsafety

objective. b reflects managerial optinmismor pessimsm The

brighter the firm s expectations of the long-termfuture, the



| arger the debt burden it is willing to accept and, ceteris
paribus, the nore it is willing to invest now.  Conversely, when
pis lowand p’is high, the firmwll be less likely to take on
the additional long-termfinancial conmtnents associated with
current investment even if short-terminvestment prospects as
reflected in F do not look inmediately threatening. Note that
the use of a conventional. rule-of-thunb variable such as 6
constitutes a very Keynesian solution to this |ong-term aspect of
the uncertainty problem

This specification of the S function is ideally suited to
underpin Mnsky's theory of investment instability because both F
and D’ are subjective, conventionally-constituted variables that
can shift endogenously as managerial optim smand management's
confidence inits ability to forecast the future ebb and fl ow
with the business cycle. To use Minskian terms, we mght say
that F and b’ represent, respectively, the firms short-term and
| ong-term perceptions of financial fragility."

Thus, in a world characterized by our assunptions,

Maxim ze
0 [G(R(I;K%, K(I;K%) ), S(F(I;K%, D (I;K))] (1)
(where R is expected net revenue, | is net investment, kK®is the

initial capital stock, the relation between | and Kis treated

inplicitly as K( 1;k, and all variables are current) is a

sensi bl e Keynesi an- M nski an specification because the firmhas: a

long-term planning horizon; is aware that its current investnent

decision may have inportant future effects on safety and grow h;
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10
and believes that only the short-termfuture can be forecast with

any degree of confidence,
This brings us to the core of management's deci si on- naki ng

probl em the growth-safety tradeoff. \re the firmto undertake

only those investment projects with very high expected profits,
it mght be able to raise G and S sinultaneously. Byt as it
pushes capital accunulation to the point which maximzes G it
wi || accept projects with decreasing expected profitability
and/or higher risk. It will, at the margin, lower S by raising F
(the likelihood that = will fall short of X in the comng period)
and increasing b/ (and thus the likelihood a |ong-term autonony
crisis) . On the other hand, if the firmninimzes its
vul nerability to autonony crises by accepting only the safest
projects, it will forego.expected growth opportunities. W
explore this growh-safety tradeoff in detail below

Investment, then, is a function of: (1) the deterninants of
the relation between expected profits and K; (2) the determ nants
of the relationship between expected safety and K and (3)
nmanagenent's relative preference for growh versus safety.
three of these relations are subject to Keynesian-M nskian
endogenous instability. After deriving the conparative static
properties of the optimal investment decision in Section IV, we
demonstrate that Mnsky's stylized facts describing the typical
busi ness cycle will indeed induce cyclical investnent instability

in the nodel described here and fully specified in Section II.
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1. The Mbdel

We conplete our nodelling of the firms investnent problem
by nore fully specifying the Rg,x,F and D/ functions in equation
(1). In the remainder of the paper, the superscript zero refers
to end-of-last period values.

Expected net revenues, R(I;x% ,is specified as tne
difference between expected gross profits, =¢ and the present
di scounted val ue (ppv) of debt paynents (costs of autonony
abstracting from dividend paynents for the nonent), A, associated
with current gross investment:

R=n9(K(I;K°)) - A(K(I;K°)) (2)

The level of Ais determned by the financing mechani sm of
the firm W assune that the representative firmis a net debtor
with no liquid assets and with only two sources of investment
finance: the internal funds or cash-flow carried over from | ast
period and new debt in the event that gross investnent
expenditures exceed cash flow.  \Wen cash fl ow exceeds gross
investment outlays, the residual goes to debt reduction. Al
debt is assumed to be variable rate consoles

Since gross investnment expenditure, PXre, is either debt
financed or financed from cash-flow residuals which woul d
otherwi se be used for debt reduction, the additional interest
cost, direct and/or opportunity, associated with pXre is rpXre
where PX is the price of a unit of capital. Ais the present
di scounted value of rp¥re. A formal specification of the

financing and dividend payout nechanisns and thier inplications
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for the debt structure and R function is contained in Appendix A
In order to avoid the reintroduction of future effects into

Probl em (1), dividends are defined as a percentage, p, of

current gross profits mnus [ast period' s interest paynents (see
Appendix A). Further, to sinplify the expression of the

optim zing conditions associated with (1), dividends are treated
as a seperate entity fromthe other costs of autonony -- Athe
PDV of debt paynents.

n9(K(I;K°)) can be further deconposed as follows. W assune
a fixed-coefficient, constant variable cost production function
and a downwar d- sl opi ng demand curve: Q = Q(K), P = P(Q(K)) and
U=U where Q is output, P is expected output price, Uis expected
unit variable cost and ¥ is a constant. W further assune that
Po < 0 and P, < 0.  Gven, these assunptions we can alternatively
specify =n9(K(I;K°)) as a&(X(I;K°)Q(K) where a« = (P - U) is the
firms markup on unit variable cost. Thus, ={ =apQ.+Qa, and
a; = P,O;.

G ven that p,<0, =§ is sign indetermnate. Mreover, the
inclusion of the K subobjective in G and the S objective in 0
inplies that the first order conditions for the maximzation of 0
are not capable of restricting r>0 by equating =¢ and A (or
mar gi nal revenue and marginal cost) as in the neocl assical
treatnent. \Wile size considerations may drive investnent to the
point where narginal gross profits are less than the marginal
costs of autonony, financial security objectives may |imt

i nvestnents such that (1-p)=9>a, where p is the dividend payout
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rate. Thus, in equilibrium RIZOaS(l-p) u‘;’ZA,.

The firms size subobjective is sinply specified by X(I;k%,
the size of the firms real capital stock, and thus needs no
further elaboration. In addition, K, = 1.

We turn now to the S subobjectives, F and p’. F is the
probability that = < x -- the likelihood of an autonony crisis.

F can be }?xpressed as:

F= I f (x; ®9(K (I;K°)), o?) dn
where: f 3sthe firnis subj ective pseudo-probability distribution
of =, the uncertain gross profit flows; =9 (k(r;k°)) and o2 are
the mean and variance of =; ais the lower limt of %, Xis the
firms current financial obligations (costs of autonony) as
distinct fromthe present value of the costs of autonony, A For

ease of exposition, we assune that z is distributed uniformly.®

Gven that f is uniform a = a(s9(k);e?) With92., ang 52
" s O ad ¢

The sign of F=(x-x§)f depends on the rel ationship between
(1-g)ng and %, which is simlar, but not identical, to the
relation between =z¢ and A . |f (1-p)ug§ X, , FI§ 0. In the case
where =%>0, a one unit increase in | can increase expected gross
profit flows by either nore or less than the increase in current
aut onony paynents and thus either decrease or increase the
probability of short-termfinancial strife.

As noted above, Dp/=p-§ where B is the product of £ and
(PXk(I1; k%) ,£ is the maximum | everage ratio considered safe or
prudent by managenent, and pXk (I;k°) represents the val ue of

the firms assets. Since ﬁ}%(’—, it can be thought of as the
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maxi mum accept abl e debt to debt-plus-equity ratio. As noted (fn.
12), an increase in 19 will always raise D by nore than the

mar gi nal increase in the "adm ssible" level of |ong-term debt

emanating fromthe increase in the firms K Thys investnent

al ways initially increases the firns |long-term debt dependency

and therefore reduces security.

In order to sinplify notation, we respectively define a
series of vectors that contain the relevant exogenous parameters
for the R X a, b and 6 functions: R,X,3,D and B. These
vectors are fully specified in Appendix A and include {he
di vidend payout rate, the interest rate, the price of 5 ynit of
capital, the depreciation rate, the maxi mum acceptable debt to
debt-plus-equity ratio, and the initial values of the stocks of
capital and debt, and last period's profit flow

Assumi ng that there are no costs of adjustment, the

specification of the firms investment decision is given by:

Maxi m ze
- XX —-
0 =O0[G(R(L;R), K(I;K°)), S (" [ F(x;n9(x(I;K®)) ,0%) dx, D(I; D) - B(r; B))] (3a)
a(r;a)
Subject to
>
I’o (3b)

Thus, an investment-induced G S tradeoff is the essence of
the firms optimzation problem The GS tradeoff is best
understood by examning G;= Gy R, + G, and S; = S,F, + S,D', where
Ge >0, G,»>0, 5,<0 and s,<0 are preference weights for the R

K, F and D’ subobjectives.
G ven our above discussion of the sign indetermnacy of g
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and R, and thus s, and G;, the nature of the tradeoff is
undeterm ned. However, it is shown in Appendix C that the first
order conditions for (3) and the assunptions that p, 0 and
Py, s 0, restrict s;<oand ¢;»> 0 in the nei ghborhood of

equilibrium an investnent-induced GS tradeoff is operational.

The mechanics of the tradeoff are straightforward. A one unit
increase in | increases G and thus utility, either through a
si mul t aneous increase in both firmsize and net revenues or an
increase in firmsize that outweighs, in utility units, a decline
in net revenues. At the sanme tine, marginal | decreases S either
t hrough a sinultaneous increase in the probability of short-term
financial strife and |ong-term debt dependency or an increase in
| ong-term debt dependency that outweighs, in utility units, the
decline in F.

The dependence of 0 in equation (3a) on nultiple objectives
(G and s) and subobjectives (R K F, and D/) requires that
managenent's rel ative subjective ranking of these objectives and
subobj ectives be made explicit. For sinplicity, it is assuned
that S and G are linear in their arguments:
Ser=Spp'= Sppr= Gpg= Gx= G= 0. In contrast, the relative
preference ordering for Gand S is variable and endogenous. It
is assumed that og = 0g,= 0, While o ,¢0: the firnis inperative
to growis a constant unyielding commtnment that is independent
of the size of the firm while the firnmls response to financial
security and uncertainty is variable. In particular, at |ower

| evel s of financial security management responds to the threat of
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encroachnent on its decision-making autonomy and the possible
threat to the firms imrediate and | ong-run survival by choosing
an investnent/debt strategy which focuses on restoring financial
security even at the expense of maintaining or pronoting the
firms growmh objective. A financially fragile firmwll
sacrafice potential growh to |ower the probability of crisis.
As in the credit rationing literature, financial structure
influences investnent. | is inversely related to the debt-equity
ratio. However, 1in this Keynesian nodel credit affects | through
the denmand side. Note that the intensity of the GS tradeoff is
variable. Ceteris paribus, at higher levels of I (and thus
hi gher levels of G and |lower levels of s) the relative preference
for security increases.
[, Ih timal |nvestnent ratesy

The first order condition for an interior solution to
maxi m zation problem (3) is 0,6,=-04S; or alternatively

O; [GgR;+GyK;] +Og [SpF,+S,D{] =0
The firminvests to the point where the marginal utility gains
(losses) from growth are exactly offset by the narginal utility
|l osses (gains) from financial security/autonony. In equilibrium
sgn(-S;) = sgn(G;) -- the firmfaces a GS tradeoff. The exact
nature of the tradeoff is discussed bel ow

The second order condition for a maxinum requires that

O Grr + GOy +0gS;+ S;0s; < O
Recogni zing that 0y = 04S, and that 0,,=0,G,=0, the second order

condition can be stated as:
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Og Gpp + Og Syp + S Ogg <0 (4)
This condition is met if

G, =Gy (1-B)n¥, < 0 and S;; = S [x%; f (B-1)1< 0 or
alternatively if =% = 0 [QPy, + 2P, 1 < 0 where § is the dividend
payout rate.'  Thus under our assunptions that B, <0 and Py, <0
t he second order condition holds.

In Appendix C, we show that a strong condition for s, <0
and G, > 0 in the neighborhood of equilibriumis a mninal
preference for the firms size subobjective. Assuming that this
preference exists, the nature of the G S tradeoff is such that
managenent nust sacrifice financial security to obtain growh and
Vi ce-versa.

The managerial firms optimal | decision is sunmmarized by
Figure I.  In finding the 1* that ensures G,(I) = -%Es& (1)
managenent nust resolve the GS tradeoff. At |evels of | < I
margi nal increases in | increase gross profits by enough to (1)
of fset the marginal increments in the costs of autonony and thus
ensure that Grises (6; »0), and (2) ensure that F declines by
enough, despite the increase in financial obligations (X), to
offset the increase in D/, thus S increases and (3) i ncrease the
relative preference weight, %% assigned to the G objective as
safety increases and thus o, declines. Thus for | <« I,,0; > 0
total utility increases with |I. For I,< | <1, marginal
increases in investnent result in smaller increases in gross
profits as the firms profit per unit decreases at higher |evels

of output. As a result, =% offsets the marginal increments in



G-S tradeoff

R-K
tradeoff

.0
Oss,
00

Figure I: the optimal solution and G-S and R-K tradeoffs

-0
\ Ef,s')o

0
( 6—251)1 (S, effect)

/ -0 ;
y /3:151)2(05‘1 effect)

Io I I

Figure II: the effect of da on optimal |



18

the costs of autonomy by less -- G, declines -- and is no |onger
capabl e of reducing F by enough to offset the rise in b’ -- s,
becones negative. In addition, é% declines. Thus G continues
to rise but at the expense of a dé%line in S (s;<0): the GS
tradeoff is operable. As long as q,>-€% S, marginal increnents
in | wll increase 0. But, given that a¥ < 0 (which ensures
that s, <0), 6, <0, and o5 < 0, beyond I' marginal increnments
tol will no |onger generate enough profits to ensure that the
appropriately weighted increase in G offsets the increasingly
more heavily weighted declines in S

Dependi ng on the specific nature of the - %Es& and ¢,
functions, the firmmy also sacrifice net revenue in order to
increase the size of the firm \ile there are many different
sets of circunstances under which this tradeoff may be operable,
the nost obvious one is the case of a financially robust firm
In this situation, o4 is small even at higher levels of |, thus
the relative preference weight assigned to the negative values of s,
Is small and marginal increments to | beyond the point where
R, =0 are likely to be utility enhancing. In the extreme case
where og = 0 for all I, r*satisfies ¢, = 0. Thus 1*=1,>1,.

Thus an inportant connection between the two tradeoffs
facing the firm becomes apparent: when the growth objective
domnates the security objective, the firmis nmore likely to
pursue growth to the point where net revenues are traded off for
size -- R;,<0. In particular, as the intensity of the GS

tradeoff declines beyond a particular point the intensity of the
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R - K tradeoff increases. For the financially fragile firm

where security objectives domnate growth objectives,

restrictions on | nake it likely that R, > 0. In this situation
our nodel reproduces the NPV > 0 result of the irreversible
investment literature (surveyed in Pindyck(1991)). The
possibility that either one or both tradeoffs are operable and
thus R, % 0 or, (1-p) =¥% A further distinguishes our model from
t he neocl assical theory of | -- the optimal level of | can be
greater or less than in neoclassical theory. It includes as a
special but extrenely relevant case the solution associated with

irreversi ble investnent nodels.

V. Conparative Statics
In this section, the conparative static effects of

«,£,D%0?% r, P58 and k° are discussed. Detail ed derivations
are contained in Appendix D

In general the effect on r* and x* of a one unit change in
any paraneter, p, (wth the exception of x°, discussed bel ow)

can be expressed as
dI__ (OgGr,*O0ySp,*S;S,0s5)
=== (5)
dp [H]|

where 04,=0 is invoked, |r| is the second order condition in

equation (4), and og is witten as s,0,,- Gven that |a|<o, the
sign of .%g depends on the sign of three separate effects:
OGrp + OsSp, ,» and S;5,05. These effects respectively represent:

(1) the change in investnent-induced increases in growh

objectives evaluated in utility terms by 0,: (2) the change in
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i nvest nent -i nduced reductions in financial security evaluated in
utility terms by oz: and (3) the change in the evaluation of the
I nvest nment -i nduced reduction in financial security (S,) as a
result of changes in the preference wei ght og=(s,04) that occur
as S changes. Gven that 0;,>0, 05>0, Ogg<0, and s,<o0 in the
nei ghbor hood of equilibrium the sign of-gfJ depends on the signs
of G, Sp. and s,

The conparative static results are best understood by
recogni zing that each of these three effects alters the intensity
of the GS tradeoff. Unanbi guous increases in the intensity of
the tradeoff (any combination of @< 0 or sp<0 or s,<o) will
result in less | and conversely.

To show how the nodel works, we consider in detail a change
in «, the firmMs profit markup. Changes in « are the primary
channel through which real sector devel opnents directly affect

the pace of accumulation of the nodel. dr/da can be expresses
as

dr _ _ [05(Ga(1-B)nd) + Oy (S.£(B-1)%%) + 5,0.,,(S, (P-1) 0f) 1

da TH] (6)
where =f;= O (1+0B,) . |f demand increases such that P2 0 and

2%>0, then G,>0, 5,0 and s,>0 inplying that %> 0.

Arise in astimulates | three ways. First, it increases
the marginal return to growth -- marginal gross profits are
i ncreased because the additional output is sold at a higher a,
margi nal costs remain the same, and the marginal decline in price
when Q grows is either unaffected or reduced. Second, it reduces

the marginal decline in safety because F is reduced. Third, it



21

I ncreases the level of S through higher gross profits that reduce
F, and thereby |ower the weight on the investnent-induced decline
in S, Al three effects reduce the intensity of the GS tradeoff
and result.in optimal trades of investnent-induced reductions in
S in favor of investnent-induced increases in G  Thus, |
increases. As can be seen in Figure Il, the first (or demand)
effect shifts the g, curve to the right while the latter effects (s> ¢
and s,> 0) both shift the - -g-;sz curve to the right.

This result is inportant on both the mcro and nacro |evels.
On the mcro level, it shows how shifts in demand and cost
functions change | demand. On the macro level, it provides a
f eedback nmechani smt hrough whi ch nmacroeconom ¢ vari abl es shift
the firms demand and cost functions and thus influence
m croeconomc profitability and I.

We next consider the effect of p9, the initial |evel of
debt, on I'. Changes in p° affect | in our nodel because they
change S. Since sp. (the only shift parameter (in Figure I1)
that is operable in this case) is negative, dI/dp°uo. An
increase in p® raises D and X and thus reduces the |evel of
financial security by increasing both F and D/. As a result the
preference weight assigned to the investment-induced reduction in
S is increased.

The unknowability of the future is reflected in o2, a
measure of short-termuncertainty, and £, an index of perceived
| ong-term uncertainty.

fgé> 0. s is positive because a rise in £ (and thus in
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H) means that managenent feels nore secure at any given debt
level . Moreover, because S rises with £, investnent-induced
reductions in safety cause smaller declines inutility. Finally,
| causes a smaller reduction in S at higher £ levels because the
"acceptabl e" debt to debt-plus-equity ratio has risen.

It is shown in Appendix D that, in general, ﬁ%% < 0. There

are two exceptions, however. If a firnls financialacondition IS
ei ther extrenely robust (wth S so high that (1-p)a4 < A, or the
growm h-profits tradeoff is operable) or is extremely fragile
(where debt is so high that x> =¢, or an autonony crisis is
l'ikely), then -ﬁ%é> 0. For the extremely robust firm a rise in q?
whi ch reduces the probability of all undesirable profit outcones
(orall =n<x), lowers the probability of the net additional
undesirable profit outcomes associated with F>0. Thus

F <0, S;z>0 and the firms utility maxim zing opportunities are
enhanced as uncertainty rises. For the very fragile firm s;:>0
-- security actually rises as the |level of uncertainty increases.
In this case the reduction in the probability of existing

undesi rabl e out comes outwei ghs the addition of new undesirable
outcomes and Fe>0: the only hope for a firm that faces
relatively certain bankruptcy lies in the additional desirable
out cones associated with an increase in ¢ which provide a
chance, however slim for survival. Put differently, a firmon
the verge of bankruptcy will take an investment ganble that an

ordinary firm would not consider. Ceteris paribus, this increase

in security induces an increase in I.
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Gven that o2, £ and =9 or « are all conditional on the
existing information set, additional adverse information
generated by the passage of tinme m ght (depending on the exact
nature of expectation formation) reduce a and £ and increase
0%, thus causing a reduction in |I. In addition, the sequenti al
nature of decision making in our nodel inplies that a reversal in g
i n subsequent periods would result in a revival of investnent.
Thus our nodel can reproduce the '*waiting to invest" result of
the irreversible investnent literature.

W now consider the effect of a change in k°, the initial

stock of illiquid capital, on r* and k*. (Note that
dr _ dx -1.) In neoclassical nodels with reversible
dk® dk®

I nvest nent gﬁo = 0 because the sanme user cost is applied to old
and new capital. Under the assunption of illiquid capital,
however, the use of k° is "free" in the sense that the costs of
aut onony associated with x° are fixed or sunk costs. Marginal
profit per unit of k® is larger than that associated with |
because | has variable costs of autonony. The greater the
proportion of k* represented by k°® as opposed to I, the lower D
(given D% and the higher S.  Thus, dk*/ dk® > 0. The effect of
k% on |I' cannot be determned a priori because % may be Z 1.
Anot her noteworthy characteristic of the nodel is that cash
flowis positively related to r :-c;‘% > 0. (If the nodel was
extended to include a stock of liquid assets, this stock woul d
also be positively related to |I.) Gven the relation between D

and «° di scussed in Appendix A, this result is qualitatively the
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sane as the i%% result discussed above. Thus, our nodel

generates the major theoretical relation enpirically tested and
confirmed by Fazzari, Hubbard and Peterson (1988). Wiile Fazzari
et. al. assune that the cash flow (or debt-equity) effect on I is
generated on the supply side of financial markets, the relations
they estimate are reduced form equations which cannot distinguish
bet ween the demand side effect of our nodel and the supply side
i nfluences of theirs.

These conparative static results can serve as a
m crof oundation for Mnsky's financial theory of investnent
instability. In particular, the results associated with the
expect ati onal (n9or a), attitudinal (£ and o2), and financi al
variables (r, D° and x°) can be used to nodel the main
characteristics of post-war business cycles in a manner
consistent with Mnsky's work. I n our concluding section, we
outline how this can be acconplished.

Finally, it can be shown under reasonabl e assunptions that
changes in the interest rate, the purchase price of a unit of

capital, or the rate of depreciation have the expected effect on

|l 15

V. Conclusion

The conparative static properties of the nodel suggest that
it is a sensible or reasonable fornulation of the problem They
al so denonstrate that this nodel of the firmcan be used to

underpin M nsky's theory of cyclical investnent instability.
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In the nodel, investment is affected by three distinct
clusters of variables: (1) variables that reflect _subjective

manaserial attitudes -- 04/0, £, ®9(K) (which reflects

managenent's optim sm about future market growth), and ¢® (which
reflects managerment's confidence in its ability to forecast

meani ngful ly); (2) variables that describe the financial status

of the firm-- p% the initial stock of debt, Y, the firns

liquid assets, and r, the interest rate; and (3) cc, the profit
markup determned in the real sector of the econony. An
advantage of our nodel as a mcrofoundation for Mnsky's
financial theory of the investnent cycle, then, is its rich nmenu
of subjective and financial variables. Because of space
constraints, we limt our discussion of the role of the nodel in
a Mnsky cycle to the behavior of investnment at the cycle's end-
of - expansion, onset-of-crisis stage.

In the md-expansion phase of a Mnsky cycle investnent
spending rises rapidly because boom euphoria raises nanagerial
optimsm and confidence (n? rises due to revised estimtes of
future aggregate demand while ¢? falls). Boom euphoria may also
dampen nmanagenent's concern wth safety (0,/0; may rise). £,
the maxi num acceptable |everage ratio, either creeps up (if the
boomis nodest) or leaps up (if the boomis expected to be | ong
and vigorous): the firmis now willing to use debt-finance nore
aggressively. Wrking against these developnents, we nay see a
modest rise in r and in D° (as borrow ng outstrips cash-flow and

the financing gap wdens). However, according to M nsky and
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Keynes (1936: CH 22), changes in the subjective variables wll
dom nate any nodest objective deterioration in the firms
financial status in the heat of the boom and investnment spending
will accelerate.

Bot h Keynes and M nsky bl ame the onset of recession on sone
conbination of rising interest rates and the inevitable
di sappoi nt nent of the euphoric profit expectations of the mid-
expansion. Bouyant profit expectations (reflected in =9
confidently held (i.e., with low ¢) may have outpaced =,
realized profits. (Keep in mnd that a is assunmed constant and
therefore cannot rise in Mnsky's nodel, while it may fall in
Keynes’s.) Therefore, the firmnust now make downward revi sions
inits profit expectations just as interest payments rise
unexpectedly. If its forecasts errors are large enough
managenment mght |ose confidence in its ability to make
meani ngful forecasts (so o* might explode). Meanwhile, it wll
have to adjust downward its estimate of £ and will see its
liquid assets erode (or Y fall).

As these developnents depress |*, desired investnent, actual
I nvest ment expenditures will be sustained for sone time by the
need to conplete unfinished projects. Thus, the need to borrow,
even at high interest rates will continue right into the
recession. |* will now be ready to collapse, |eading the econony
into a downward spiral of uncertain, historically contingent
di mensions. For exanple, if ¢ is |ow enough and p° is high

enough, or the typical firmis financially "fragile," a financia
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panic mght take place.

The nodel devel oped here can alsoreproduce the other phases
of Mnsky's business cycle. And its set of investnent
determnants is rich enough to enable it to "explain" business
cycles with distinct patterns. O course, we have paid a price
for this richness. The theory is too conplex to find
incorporation in a formal, mathematical business cycle nodel and
the problem as we have posed it seens to elide any sinple,
mat hematically elegant formulation. Nevertheless, we believe
that the benefits outweigh the costs. And we hope that our
efforts will stinulate others to develop nore attractive nodels

of the enterprise investnent decision in a Keynes-Mnsky setting.



Appendi x A

In this appendix we fornmally specify the financing and debt
structures described in the body of the paper. The
representative firmis modelled as a net debtor with no liquid
assets and with only two sources of investnent finance: Y, the
internal funds or cash-flow carried over from|ast period
(y=go-x°) and if y<pXrg, new debt (Ap). |f y>pXre, the
residual goes to debt reduction. Al debt is assuned to be
variable rate consols.

The firms level of debt is thus given by

D = D°+(PXI+8PXK(I;K°))-Y (A1)
where 8§ is the rate of depreciation and (PXr+8pPXx)=pPXr9. The
interest cost, direct and/or opportunity, associated with pfre
| S rPXr9=rpXr=rdpP*x Which is equivalent to X, the current cost
of autonony in a world without dividends.

The application of present valuation rules to rp¥r9 given
the independence of x* in successive periods |eads to the
particular formof Ain equation (2). Abstracting for the noment
from dividend paynents,

A=rPX1+§PXK=r(D°-Y)
VWil e the independence of succesive X's inplies the independence
of replacenent investment (8x), it also establishes a dependence
between net investment (1) in successive periods -- a one unit
increase in current period | nust reduce | in the next period by
an equivalent anount in order to preserve the independence of the

k's . Thus, the current financing of &k generates an infinite



stream of debt paynents (z8Pfx) with a present value of 3r*k,
while the net effect of financing | is limted to a one tine,
current period, debt payment rpfr -- the future stream of debt
payments associated with | is offset by the equival ent reduction
in the debt paynents associated with I in the next period.
Therefore, when dividends are zero the present discounted value
of : (1) debt paynments associated with 19; and (2) total debt
paynents or total current costs of autonony, X, reduces
respectively to rpXr+$P¥x and rP*I+8P*K+r(D°-Y) where r(D°-Y)
can be interpreted as a onetinme fixed or sunk cost of k¢
generated fromthe carry-over debt (D°-¥) associated with k°.
Finally, to preserve the consistency of the static problem
in equation (1) wth the dynamc problem under our sinplifying
assunption (in Appendix B) requires that expected dividend
paynents be defined as a percent of gross profits mnus last

period's interest paynents rather than current interest payments:
B (r9-rD% where o0<p<1. Ve rmodel dividends in this manner to

avoid the reintroduction of mnor future effects -- R/ would
depend on both the D and K trajectories -- that could disrupt the
i ndependence of K in successive periods. Including expected
dividend paynents as a current cost of autonony inplies that
X=rPXr+r8PXKk(I; K°) +r (D°-Y) +B (n9-rD%)
and that y=n%-x%=x9%-rp9-p(n°-rD® . Substituting for Y in equation
(anresults in a fuller specification of current debt:
D=(1+(1-$) r)D°+PXI1+8P*K(I; K°) -(1-B) =°

| ncorporating dividend payments and the cash-flow relation, Y,

2



expected net revenues -- expected gross profit flows mnus the
expected present value of the costs of autonony associated wth
I9 -- can now be fully specified as
R=(1-B) =9 (K(I;K°)) - [rPXI+8PXK(I;K°) +(1-B) (r(D%(1+r) -7%))]
G ven the conplete specification of X, A and D, the series
of paraneter vectors referred to in the text can be witten as:
R=(p,r,PX,D° x% K% ,X=(r,PX,8,D° %° B, K°) ,3=(0?, K°),
5=(B,z,D%PX,8,5°, %% and B =(£, P, K% .
The firms full optimzation problem becones equation (3

subject to the specifications of R A X and Din this appendix.



Appendiz B
In this Aependixz we develope the relationship between the full
dynam ¢ control probl em suggest=d in Section I. the equival ent dvnaxi:

mcdel under the three simplifying assunptions nmade in Section I. and
the equi val ent static model exami ned in the body of the paper.

The full dynamc nodel can be expressed as

Maxi m ze
DEG(R'(R.I), K'(K)), S(F(K_.I ). S(F(Kg,q» Ip,q")
S(F(KT. fTY)] (Bla:
Subiject to
Iy - KepyKofort=1. .. T (Elb)
K, = k9 (Blc:
Xf) = :{0 (Bld>

where R is the present discounted value of the net revenue stream
aver the planning horizon (¢ =1 ...T). K is a time-weighted

average of the firms real capital stock, K and I are the capital

stock and net investnment trajectories fromt =1 ...T. Kt+1 and

I, are the K and | traiectories fromt = 1 ...t+ i. the sequencs
af £ functions represent S in sucassive time periods, and all

subscripts refer to tinme periods.

In this specification. all future effects of current | decisions,
on ¢ and S are included.

Under sinplifying assumption (2) and the respecification of =z.

el aborated in Section I, which preserves the dynamc nature cf the

firms ¢ objectives in a world in which future effects are unknowanl=.

probl em ¢B1) reduces to



Maxi m ze
ACG(R' (K. I3, K (K, S(FIK, . I, D' (K,.I,113 (Bl
subject t0 (Blb), (Ble) and (Bld).

In this specification, the firm choo§es K, for #= = 1...Ttc
sptimize (B2). K, iz chosen to satisty the G and £ objectives of the
firm while K, . . . Knare chosen to satisfy only the firm's G
sbjectivesz. Assuming that the respecification of S adequately
~apturcs the firmls inherently dynam c S objectives under assumption
‘2), as is argued in the text, problem (B2) can be considered

-

to be equivalent under our core and subsidiary assunmptions to problem

Bl).
. . . - & .
Under assunption (3) in Section I, Ky and K, . are independent
. . %* .
for all i. In particular K.’ K;-i for all i 0. WUnder assumgtion

(1). only the KI el ement of the K* tradectory is | npl enent ed
implying that the maxim zation of (B2) with respect to the firnls
growth objectives is equivalent to the maximzation of the tirm's
current growth objectives which in turn are a function of current
expected net revenues (R) and the current size (K) of the firm.
Treating the relation between K and I inplicitly. problem (B2} is
aquivalent to problem (1) or problem(2) in the text.

Accepting the specification of dividends as B(T¥-rD?: in order tO
nvoid the introduction of mnor future effects, letting T = =~, and
recogni zing differences in the specification ‘OfR'_ inproblem(B2'and
R in problem (2) that result respectively fromthe explicit and
inplicit treatment of the relation between K and I and thus the
i nterdependence of |+ and I.,; {inplied by the independence of K, anz

Ke,ivin each problem it can readily be shown that the first crder



Tonditions £or K, jn groblem (B2) are equivalent to the first svder

conditions for Tin (2.
an extended appendix o vJith this proof is available upon reaue:zc

from the suthsrs. For the interested reader the differences in gr_:x

'B2) and R in ¢3). necessary to set up this proof. follow.

Pyo= 11-g307 K - CrPXTersPRR+(1-8) (r(D7 1 14r-1"1 12 (BI

R = (L-MTK(I:KM ) - CrPRI+sPRR(eI: KD +(1-8) (r DV 14e-1" 11 (B4
The simlar. althoush different after discounting. treatnent of

the interest paynents associated with net investment. (rPX1), results

fromthe treatnment of the interdependence of {h ind I'E+i in oroblem
rB2) via the first order conditions. while the difference in the

treatnent of the interest pavnents associated with replacenent
investment «( rsF*Kivs. (sp¥k:) results from the independence of &,

and Kt+i and the use of discounting in problem (B2). The proof
‘follows from the application of the first order conditions associated

with the theory of optimal control of dynanmic systems to problem (22

where (1) the interdependency between I, and r,

-

ot K and Ki,; and (2) the specific functional forms for 1?2+ in /B3y,
F 5

and D in the text and K = ¢

. L t-1

The first order conditions for Ky jn problem (B2) are equivalent to

the first order conditions for problem (2) presented in Section Iii.

+i and the independean:

-3

-

r

RS . :
Y LK’: =ith 0 ¢ v ¢ 1 are incoresratad.



Appendix C
Tn this Appendiz, We consider a proposition that establishes the

31gns of ST and GT in equilibriumand thus the exactnature of .

fradecff between G and S.  Two cases are considered: 1z aps

- 4
Define I, 1., I.. and I asthe | levels at which SI(I.'! 50
‘_‘),.. Py °r
SpIp = 0. Ffly' =0, and GpITh o= - 5 TT7. Define
condition i1) as SII +0 and GIT < 0 for 11 - | 1.
G pr )

1 1 - K . - . .
and condition (2) aSs——— ~ s5(1-r). If §= 9 and condition ‘1
e . &
holds, G;r1™v> 0 and s;/1™ 0. |f 530 and conditions (1;
and (2) hold, a strong set of conditions is net for GIrI‘-. )
and STt v 0.

Pr oof :

Case |

Inder the assunptions on the demand curve (p
o 0 and

= ’ 4 ! I .
“op 2 0. STT # 0 and G T “0.Thus condition (1 ,.i4.

r
o g
st I (“ C¢ HI pK K - .
2 .7 op .l-e)'P? P - P o+ GK = 7 or the marginal profit
) nd I

rate on investment —— = qf = £t __ . __ K Thus

pK (1'5’) ~ K, ) 13

- J-RF '-L—E)
LK SEREA: X5 SRR 1% Given that W “nforalll.there
exists a level of investnent, Ia'In. where TECI) = Lo A 1.

- - L-e A

~ ) K -~ v
?p = SpUMTENB-Li+ePO£1 + sprr1-L*1 X reduces to sy gr-fapt
0 and G; = 5k » 0. Since sp¢I) is a continuous function.

Bolov 2 0 and STT ‘o then I1.7I,’I.. Gven that

I cofor 1Y I, and 67TV Y0 for T¢Ia, E-/1) > 0
L
/ T7 ’ . .
forI7 I, and Gty ¢ 0 for | »1I.. the requirenent that
I satisfy sgn c-s_/1™vv = 5 3.1 implies I. T™ I
= I Dgn JI I ' ‘mygle..b b L1 -

and that GI(IJ.‘- 0 and &.: T R
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SA32 Ll
conditicn!ly holds as in Case |. If the firmhas a mninal
soncern (preference) for the size of the firm subobieccive.
+rhen condition 2y holds. Assumng this preference existz.
M Tas =(pe8i/(1-) - G 'GP i1-B) ¢ MTilyy = p(l+8i/(l-2",

Thus as in Case I. I, I, I, and GI/I*\ Y 0 and SI{I*“ Fo,

It nust be enphasized that the nminimal preference for the si ze
shiective i s a strong condition. As §- 1 the novement of the
equi librium point towards the fourth quadrant (due to Gis ~ 0 whers

5 7 0 and s; * 0 is offset not only by a nminimal preference for size

that increases G¢/I) for all | but by the shift in sptsic ¢« 0). Gven
the difficulty in comparing‘lGI8| and I the stronger condition isc
I nvoked.

Jsing realistic values for § and r-8=.08 and r = .1 --
condition (2) requires that the response of G for a one dollar
increase in P’k is 1/14 of the response in Gfor a one dollar increase

inFl. Thus. a mld preference for the size subobjective is sufficient

to satisfy this strony condition. In comparisonwGy, = 9, t he
exi stence of a preference for size inplies that |, is greater -- on
the basis of G objectives alone, the firmwll invest nore. Thus.

T[%II:‘» is smaller and is nore likely to be | ess than Hi’13\, and I-

is nmore likely to be less than I,.



Appendixz D
In this appendiz the conparative static results and :onditiznsz
iizcuzsaed in Section |V are formallv derived. Total differentiaticn
of tha first order condition for the nodel in (2) yieids
‘HIdI = Ada + 2dD? + fdl + Edo° + 5d¥” = Idr + LAFY + Mam” » was

whayre

[0}

- EO,:’GE{l‘a)H%O"' + Oﬁl'Ff{B"‘ IHIM. + SIOS {SF/E-l‘QI] g f)

B = - ESID 3.sFrrf(1+r)(1-e,>) + SD.fl+4l-B)r))] >0
T = - COg _sD,pK\ + SIOSSI—-D PIK)] )
- KA
E = - Engngte-1>n§&erw + Sp0g.'Spigzf *+ i fq_dH3>J 9

N
'Spf(D (r!l-gi-E
+g5,11-2)dM 1, 0
D ’
L = - 0957-Ggir+8)) + Og/Spfril+s) + Sp./1+5-L))

el I+EKIE + SD,f((I+£K)—LK)>] ;0
C(RB-LIf+S~,/82-1Y21 7 O

M o= - C0L0-GpP™Y + 0grspePE ¢ 3555« srog soertE ven Bf0 0 g

iHI = LHE equation (4) ¢ 0

Setting the appropriate ternms equal to zero and solving for

the comparative static results discussed in tha text —islds
il B 4l

1I A pH S E
= o7 < Z of e tio £, = g T AT =
In T o equation ( A PHT a1 P OHE 40 [HIT
il _ G dI _ M d4I _ N a AL |
5T THI 2T THT - AT T OTHY 0% CF

T 4T" 3et
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Lo S S #0g SRt 1+ #En. ( LeE-LiHS e Cpr/ T+EK f+Ep, 1 I-IYI-LE ]
"— THT
v R |2 - o N . -~ - . ':'
s B0 TR e Ee RN 1T TR e (SpE (DT r LB -R DY RS o2 D]
Ty ]
" “
- (4 N
-Eugsgpr q’fE'l)Hg‘fPL’l+5)))+SIOSG’SF’TETETE+I £ ,4mM 1
il s £ - oo A o-
ig: il
s i1 . _ s T
We now zonsider —. Gi-.-en that f _=—— and that [ f 4I -
do- T ‘b-a)- 3 7.
-4 .. L.
(-a)__~____ . the necessary and sufficient condition for € S0 N iz T
. (b-ar- Iz~ T
['FE‘"l-FSJ . . . . , .
T and the necessary and sufficient condition for S [7C iz
-
K . -4 , ., . bt+a
—— + fHra)——— " N oar X > = M7, Thusa strong set of
(b-a) - b-a) - 2 v
s ‘ . T 1+% .
conditions for 22: N isC 1 )H%‘ EETT%——l and (2) ¥ > T7,
dc - "

Eecnanizing that it is possible for Z > U7 at low levels of I (higzh

ralues of H%\, conditicns (1' and (ZY zan b2 combined by defining I

as the level of 1 7 I, jhere X = 1
AT

) ='" requires that Ic’T/Isorthatthefirm’ s financial
- X

position is neither extrenely rokust tsuch that S _ > 0) nor
extrenmely fragile (such that S _» G6). Assuning Egat t he
respresentative firms financiar position is captured bv this
dezcription. then d} 2. If it is assumed that the direct =ffect
»f 7- an S € E;ddgﬁ%nates its affect on Og 10335525 then the
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strong condition for
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% strong condition for 22 ¢ 0 i3 rii1-g:0? -ep? + D - 9
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Fecczgniziny that D = T * D%, 2 stronger condition is ;% Core-l D --
w2 change in debt is zreater than a I18-1! (50% if B = .S) radu--ion

in Che stociz of debt. This conditisn iz excremelv lik

v’

representative firm Thus. 22

Finally,

bva wunit (LE) inplies that ¢ K is sizn indetermnant. A strong
pK
s i1 :
condition for " ‘0 1S that |0.8 el P 1E9g2S Ll - the dirses+
. ~ |F' ’ ol pK B S
effect of P an <+ dom nates the preference weight change effzcrt.

-
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Tootnotes
1 . . " - = =
“The mainstream literature on "irreversible nvestment” that ha:

arizen in the past decade iz an exc=2llent example of thiz problem.

Theze models of enterpriszzs decizicn makinr must rely on evary

- -

onc2ivable., ampirically recugnant, neocluzzical, efficient-mariksts
izzumption ta be able to derive an analvtical sclution to the
inveztment prcblem they coze. See the litarature on irrasverzib.e
investment in Pinkvek (1991},

“Cee Crotty « 1990) for an analysis o5 the contrasting views =f
Kernes and Minsky on this issue.

‘The market value of the firm he told us. "i
psycholoay of a large nunber of ignorant indiv
4).

s the outcone of th=

Maz3 i dual s" (193¢,

2. 15
4py avoiding the conflation of owmership and management we al:zc

1llow for the theoretical possibility of partially autononous and

non-synchronic devel opnents in the real and financial sectorz of tha

econony.

Szee Cyert and Hendrick (19723, Marris and Meul ler (12€0) and
l1liamson(1981) for surveys of managerial and behavioral theories or
f

irm

Wi
the

In recent gears neocl assical financial econom sts concerned -wich
rhe agency COSts associated with conflicts between owners and managers
have adopted a traditional "managerial" view of the objective function
of the enterprise. For exanple. Jensen (1988) has argued t hat
"manager3 have incentives to expand their firns beyond the size that
maxi m zes sharehol der wealth. Gowth increases managers' power by
increasing the resouces under their control, and changes in nanagenent
~ompensation are positively related to growth. Moreover. the tenden:y
of Tirmse to reward m ddl e managers through pronotion rather than
rhrough year-to-year bonuses al so creates an organi zational bias
roward growth t0o supply the new positions that such promotion-baszed
reward systens require" (1388, p. 28). For a general discussion of
the effects of owner-manager «ccnrlict on the investnent decision of
the firm, see Crotty (1990).

Lazonick’s (1991) recent history of the evolution of the
srganizational structure of the business enterprise argues that ug
busi ness has been "managerial" rather than neoclassical in torm and
behavi or since the 1920s. Indeed, he refers to the US economc svzz:am
fromthe 1320s to the present as "managerial capitalism"”

*The io0int maximzation of R’ and K’ best represents managemenr :
rowth obj ective because the maxim zation of [?' with mninmumsize 5r
he accumulation of a larges productive capacity with poor profit
rospectz 40 NO guarantee long-run survival in a dynamc competitivs
nvironment. Larger firms have easier access to financial markestsz.
and econcmies of scale in research and devel opnent and in marke-ing.
Finally. control of a larwe firm confers income. status and power =on

T
m 0

[ re]



managenent. See Donal dson and Lorschi
rhat supports our specification of the fi

R

1983 )for cacze-study =2videncs
rms <growth objeccive.

It IS ~cmmon in the neoclassical investnment literature to reduce

namc problemto a static one. ==, for exanple, Jorgenson's

a2l orice mcdel. Suchmodelsare ztatic because the assumitsons of

ect T2rtainty and/or investment revercibility 2liminats yp-
tertenpcral ﬁrofit tradectt. Our  roduction)n the ot her hand.

r2sults fromthe conbined assunptions of illiguid capital an=

Keynesi an uncertainty.

_ e specify the firms short-term expectations cof profitability
inthis way solely in order to make the analytics of our nodel
tractable. Under Keynesian uncertainty rational agents could never
fornul ate such a conplete distribution and, even if they could, they
would never have conplete confidence that it represented the whole
truth about likely future state of the world. Since all such
forecast3 arebuilt on hopes, fears and social conventions of various
kinds, they can never attain even the subj ective status of knowledge.

"Even so, the nodel asis, constitutes anore Keynesian than
neocl assical formulation of the problem because the !¥I tquidity of
capital causes the investment decision to be constrained by the
exi sting financial structure of the firm

L%ote that this formulation of the index of | ong-term
‘ralnerability stresses the threat to autonony fromcreditors and
excl udes the threat posed by shareholders.

1_1Note that while D chancres slowlvovertinme, D iS subject to
dramatic shifts at times of unforeseen change, 3uch a3 the snzat of an
unexpected recessi on or afinancial market pani c, when events reveal
that the firnls expectations were in serious error. |nvestnent demand
itselt would then experience dramatic shittz as well.

1lcuppcze the firm sets D bv choosina a target ratio of debr =g
debt-plus-equity. A dollar used-to buy capital goods Wil raise D by
ane dollar because it was financed either Dy porrowin rbv the use
of internal fund3 that coul d have been used to retire gde%t Ynst eaéj.
Eut D will rise by a fraction equal to the target debt to
debt-plus-equity ration. Since this fraction nmust be |ess than one,

D will rize.

Lire 11 is distributed normally, qualitatively sinilar results gre

found. <cee n. 1% for aconparison of conparative static recults under
these two alternative assunptions on f

Mmile thi3 derivation of rr‘3I'Ii nvokes the production function
assunption that 911 =0, all derivations and prootrs that follow hol d

for the nore general case where Qrr £ 0.



YSqualitatively similar results to those derived in this zeccicn
hold for the case where Il is distributed normally. |n particular, the
socmparative static results forL.r. and PX hol d under the sane
conditions, while the remaining results require only marginallv mors
restrictive conditions: dIsda > O requires as a strong condition
mf > 0; d1/ap? “ 0 requires as a strong condition m? > 0 and ¥,
Wth the exception of dI/de=, the remaining conparative static results
are qualitatively simlar if |H%Pf(n=x>hw Hgfngfn=x)czp- g]

+ xIngfng(H=X)| where p i3 any relevant paraneter. This condition i-
shown to hold in all cases forrealistic parameter values. In
addition dI’do-‘0requiresasa strong condition that ¥ » ¢pX'1-g
and X < ¥ - 5. A technical appendix that derives these results iz

avai | abl e upon request from the authors.
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