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ABSTRACT: This short paper has fornulated the Bauer-Komai investment cycle theory in a dynamic
system of shortage and the investment rak: when the actual investment rate is higher (lower) than the normat
one, the shortage intensity tends to intensify (decrease); when the shortage intensity is above (below) the
norn, social planners react to lower (raise) the investment rate. This approach of adjustment by norm has
been widely applied to empirical work on investment fluctuations in socialist countries, though the
rationality of the investment cycles has been ignored by many. Here it has been shown that this cycle model
can be explicitly derived from the rational choice of social planners. JEL Classificaon numbers: E22, E32,
P26, P24.

INTRODUCTION

The economic explanation of investment cycles has been offered by Bauer (1978) and
Kornai (1980, 1986). Many empirical studies have followed the same reasoning, e.g.,
Grosfeld (1987) and Roland (1987). The main idea of the Bauer—~Komal approach is the
following: social planners adjust the investment rate according to the shortage intensity in
the economy; when shortage is below or around the normal state, social planners approve
and initiate large numbers of projects. The high investment rate will soon overheat the
economy, and shortage intensity will exceed the normal level and become intolerable. Social
planners will react to halt all new investment and cut or stop quite a few existing investment
projects. After this slowdown process lasts for a while, shortage intensity is reduced and
more slack is revealed. There comes a new wave of optimism, and a new cycle starts again.

In this paper, I intend to deal with the following questions: If social planners can perceive
the effects of their action, which is possible from repeated practices, why do they not follow
a smoother pattern of investment? Is the cycle itself an optimal choice of the social planners?
I answer these questions in two sections. In Section II, I will focus on the dynamic relation
between the shortage intensity and the investment rate. With some over—simplification, but
without sacrifice of the essence, I reformulate the Bauer—Kornai cycle theory in the familiar
Volterra-Lotka equations of cycles. I begin Section III by defining social planners’ prefer-
ence. It will be justified that social planners derive positive utility from high investment rate
and negative utility or disutility from high shortage intensity in the economy. If social
planners’ preference is defined in a special way, investment cycles can be shown to be the
rational choice of social planners.
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THE BAUER-~-KORNAI INVESTMENT CYCLE THEORY

I first present a stylized description of the Bauer~Kornai investment cycle theory.

In the upswing of investment cycle, the economy is in a state of run-up and rush. An
increasing number of investment projects is approved, and many new investments are
initiated, and the existing projects are accelerated and expanded. This process continues
until the economy hits the “tolerance limits”:

1. high rate of investment leads to serious shortage of consumption goods that various
forms of protest by consumers take place;

2. large number of investment projects compete with each other in investment inputs,
and shortage of certain materials, late deliveries, bottlenecks and many other shortage
phenomena become intolerable;

3. continued high rate of investment brings about large foreign trade deficit and debt
accumulation.

All these send alarm signals to social planners, and they react to suddenly halt all new
investment projects and cut or stop many existing projects. The economy enters into a state
of slowdown and the investment rate is often substantially reduced.

After some time, the shortage intensity is reduced considerably; producers find arelatively
small volume of unfilled orders, consumers are more often in a short queue. So “there is too
much slack” in the economy, “more could be squeezed out of investment sphere. This
increasingly optimistic spirit suddenly becomes a strong determination and a new impetus
is given to investment activity. The cycle starts again” (Kornai, 1980, pp. 213-14).

It seems to me that the essential parts of this cycle theory can be summarized in two
dynamic equations. The first equation governs the dynamics of the shortage intensity: if the
investment rate exceeds some normal rate, shortage tends to intensify; if the investment rate
is below the normal level, the shortage intensity mitigates. The second equation describes
the behavior of social planners: facing high and intolerable shortage phenomena, social
planners lower the investment rate; and when the shortage intensity is well below certain
critical or normal level, they raise the investment rate. Let me denote the investment rate as
k and the shortage intensity as z. Also denote the normal investmentrate as k* and the normal
shortage intensity as z*. Rates k* and z* are assumed to be constant here. The concept of
normality has been well studied by Kornai (1971, 1980, 1982) and plays a central role in
the understanding of the centrally planned economies. For elaboration, I refer readers to
Kornai’s original works.

Mathematically we write the change in the shortage intensity as a positive and linear
function of the difference between the actual investment rate and the normal investment
rate:
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The equation regarding social Planners’ behavior takes the following form:
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Figure 1.

For simplicity, I set constants A and B to unity. Equations (1) and (2) are just the
Volterra—Lotka model in terms of the shortage intensity and the investment rate, and their
application can be found in the predator—prey model in biology and the Goodwin-cycle in
economics (Goodwin, 1967). Following the discussion in Hirsch and Smale (1974), I depict
the phase diagram in figure 1.

The equilibrium points are given by (z*, k™) and (0, 0). The interesting equilibrium is the
normal levels of shortage and investment. It is proved that (z°, k*) is a stable equilibrium,
and there exists no limit cycle in the model, and every trajectory of these two equations is
a closed orbit except the two equilibria, see Hirsh and Smale (1974). Therefore, for any
given initial shortage intensity and investment rate other than (z*, k*), shortage and invest-
ment will oscillate cyclically.

In region I, as z is less than z*, and k less than k*, the investment rate goes up and
shortage is expected to go down. This region is more or less like the period of run—up
called by Tamas Bauer. Region II is Bauer’s rush period, where the investment rate
exceeds the normal rate and the shortage level increases; sooner or later, the tolerance
limit will be hit and the social planners begin to “pull the brake.” So in region III,
investment rate is reduced and shortage continues to rise for a while. This slowdown
process is typically manifested in region IV where both the investment rate and the
shortage intensity begin to decrease.

Now the questions. Does equation (2) really reflect the optimal choice of the social
planners? Why should social planners stick to the cyclical path instead of some smooth one?
We take up these questions in the next section.
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THE RATIONAL INVESTMENT CYCLE

To derive social planners’ optimal decision rule from explicit rational choice, we first define
social planners’ objective function. Social planners are a large group of people who are in
charge of all economic organizations and management in a socialist economy. With both
political power and economic resources in their control, “they pursue their own individual
and group interests, including the interests of the particular specialized agency to which they
belong. Power creates an irresistible temptation to make use of it” (Kornai, 1986). Itis a
common phenomenon that social planners in all socialist economies have placed the highest
priority on capital accumulation, and “investment hunger” and “expansion-drive” are the
most important characteristics of socialist economic growth. According to Kornai (1981,
1986, 1988), it is in their own interests for social planners to accelerate investment and
capital accumulation, because the expansion of the organization or firms is a way for social
planners to identify themselves with their own jobs; “a larger organization brings more
prestige, and also more power” (Kornai, 1981).

Of course, social planners do care about the shortage intensity caused by the high rate of
investment. Chronic and excessive shortage often brings about consumers’ dissatisfaction
with social planners’ manipulation of power, and the overextended investment policy may
lead to complaints, wild strikes or demonstration, or open revolt.

Taking these two aspects into account, social planners enjoy positive utility from the
invessment rate and derive disutility from shortage if its intensity is very high. Using the
notations in the last section, I writetheir instantaneous utility function as u(k) — v(z). I further
assume that functions u(k) and v(z) are twice continuously differentiable, with the property
u'(k) 2 0, and v"(z) > 0. As for the first order derivative of function v(z), it is reasonable to
assume that v'(z) > O for large value of the shortage intensity; if z is below certain level,
v’(z) may well be negative. Since v’(z) is continuous by assumption, there exists at least one
value z* such that:

V() =0 3)

For v"(2) is strictly larger than zero for all z, z* satisfying (3) is unique.
Social planners maximize their utility over a finite horizon [0, TJ:

T
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subject to the dynamic equation (2) in the last section:
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where & is the control variable and z is the state variable. The Hamiltonian function is:
H(k, 2. ) = u(k) — v(z) + Az(k - k°) (6)

The first-order conditions for maximization are:
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where A is the costate variable. At time T, the boundary condition requires that A(7) = 0.
Now I will focus on the dynamics of equations (7), (8) and (9). Substituting A into (8),
and manipulating some algebra, I obtain

_ V) (10)
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To get an exact Volterra—Lotka cycle of investment, I assume that social planners’ utility
function takes the following form:

uk)—v(z) =klogk—z+2" log z. (1n)

Also if the actual shortage is higher than the normal one, the marginal utility of shortage
is negative; if the actual shortage is lower than the normal, the marginal utility of shortage
is positive. Now the social planners’ objective function is to maximize:

! (12)
sz[klogk- z+2 logz] dt
0

subject to
z=2z(k-k") &)

1 will firstshow that social planners never take a smooth pattern of shortage and investment
as their optimal choice in this case. If social planners set the investment rate at k1 > k* after
some time ¢4, then

(1) = b (13)

The integral (13) is equal to
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W=kilogk(T—1) - T

+2"(ky — K')(T® - ££) + some constant. (14)
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This will be a large negative number for large T because (k1 — k*) is positive and the second
term on the right hand side of (14) dominates all other terms.

Similarly, if social planners choose an investment rate k; less then k*, the third term on
the right hand side will become very negative and the second term approaches zero for a
large value of T. Also note that the third term will dominate the first term as square of T is
greater than T when T is large. Therefore, W goes negative for large T.

To find the optimal adjuswment function for social planners, we let u(k) = k log k, and
v(z) =z — z* log zin (9) and (10). The optimal conditions for this case upon substitution are:

. (1-2'7)z
k="K
and
z=(k—k")z.
Namely:
%:(Z‘—Z) (15)
Z_,_
Z—(k k) (16)

which are exactly the Volterra—Lotka equations discussed in Section II. If the initial shortage
intensity and investment rate are different from the equilibrium state (z*, k%), the economy
will oscillate throughout the time. In particular, the cycle is proved to be the rational choice
of social planners.

CONCLUSION

In this short note, I have formulated the Bauer—Komai investment cycle theory in a dynamic
system of shortage and the investmentrate: when the actual investmentrate is higher (lower)
than the normal one, the shortage intensity tends to intensify (decrease); when the shortage
intensity is above (below) the normal, social planners react to lower (raise) the investment
rate. This approach of adjustment by norm has been widely applied to empirical work on
investment fluctuations in socialist countries, though the rationality of the investment cycles
has been ignored by many. Here, relying on some special example, I have shown that this
cycle model can be explicitly derived from the optimal choice of social planners. In this
limited sense we can say that investment cycles are chosen by social planners to maximize
their utility.
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