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Abstract:
Economic uncertainty is one c£ the foremost problems in Montana's agricultural areas because
production, price, and technological. uncertainties are recognized both, as elements of cost and as
factors contributing to the instability of farm incomes. These risks and 'uncertainties introduce many
complexities into the decision making process and influence the firm's growth process.

A large number of mathematical models of various types have been utilized to analyze growth
problems in a dynamic framework and have contained features designed to aid decision making. The
growth model developed in this study focuses on the effects of uncertainty, where the uncertain state of
nature is production of winter wheat. The criterion used for decision making under uncertainty is
maximization of expected utility as a function of net worth at the end of the planning horizon, with due
consideration to the risk of bankruptcy which would destroy the firm.

The stochastic firm growth model was formulated within a dynamic programming framework in. which
the stochastic nature of winter wheat yields and selected decision alternatives determine the transition
of the process from period-to-period. The stochastic dynamic programming model was applied to a
typical cash-grain farm in northcentral Montana. The only decision variable is rate of expansion while
two state variables, capacity and ratio of debt to capacity,' are includ.d In the "model. Optimal
expansion policies were derived for specified assumptions concerning various parameters in the
stochastic model. These parameters include the cost for land, bankruptcy threshold, inability to borrow
threshold, rates of interest for borrowed funds, levels of family consumption , the nature of government
farm programs, and the form of the decision maker's utility function for wealth (net worthy.

The optimal policy for the basic model was to buy 320 acres of cropland during any year in which the
constraints of the model did not prohibit the purchase. This policy was insensitive to reasonable
changes in the consumpuion function, borrowing rate of interest, and land valves. However, the
optimal policy was affected by a sufficient increase in the cost of land and when the deterministic
income fron wheat certificates was removed. Also, as the risk-aversion coefficient was increased within
the decision maker's utility function, the optimal policy became less expansionary in nature.

It is concluded that stochastic dynamic programming provides an effective means to study firm growth
processes. The evidence indicates that this type of model adds to the nody of theoretical knowledge of
firm growth and can also yield practical results which ere suitable to guide managers of growing
agricultural firms especially in a stochastic environment. 
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