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OPTIMAL CONTROL APPLICATIONS & METHODS, VOL. 11, 277-282 (1990)

SHORT COMMUNICATIONS

A DYNAMIC NET PRESENT VALUE RULE IN A FINANCIAL
ADJUSTMENT COST MODEL"

PETER M. KOR'T
Economics Department, Tilburg University, PO Box 90153, NL-5000 LE Tilburg, The Netherlands

SUMMARY

A dynamic model of a self-financing firm is presented in which a convex adjustment cost function B
incorporated. The horizon date is assumed to be infinite. It turns out that the concept of ‘net present
value of marginal investment’ is a useful tool to develop the firm’s optimal investment policy. When this
net present value is positive, negative or zero, it is optimal for the firm to hix the investment rate at 1S
maximum level, minimum level or equilibrium level respectively.
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1. INTRODUCTION

The problem of a firm facing convex adjustment costs has received a lot of attention 1n the
literature. '~ One of the most important contributions in this respect is by Gould,” who
studies a competitive firm that maximizes the present value of all future net cash flows. In this
paper we extend Gould’s model by allowing the firm to have price-making power in the output
market® and by incorporating a financial structure which implies, roughly stated, that the firm
must earn the money first before 1t can invest.

We determine the firm’s optimal investment policy by using a new concept termed ‘the net
present value of marginal investment.’’ From this value it can be derived whether the firm is
in equilibrium, and if it is not, how to reach this equilibrium as soon as possible. In standard
books of corporate finance®® the net present value criterion is used as a method to evaluate
an investment proposal and to compare alternative investment proposals. The net present value
of such an investment is defined as the sum of the net cash receipts minus the initial investment
outlay (see Reference 9, pp. 33—34). In this paper the net present value approach 1s extended
to a dynamic context. We show that on the equilibrium path the net present value of marginal
investment is equal to zero. If the net present value is not zero at the start, the firm needs an
adjustment phase in which it invests at its maximum if the net present value 1s positive and
it does not invest at all if the net present value of marginal investment 1s negative.

*The proofs of the results presented in this paper can be obtained from the author upon request.
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