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Overview of Current Investigations

We examine exact, asymptotic and numerical solutions to two-factor option pricing
partial differential equations with variable interest rates or arbitrage returns. Two interest
rate models, the Vasicek model and the Cox-Ingersoll-Ross model (CIR) are considered.
Exact solutions for the Vasicek model with stock option or convertible bond portfolios
are derived. Asymptotic and numerical option pricing results for both models are
compared in the context of both equilibrium and non-equilibrium financial settings. For
the numerical simulations emphasis is placed on systematic implementation of the
boundary conditions.

In the area of macroeconomic growth theory we are investigating a four-sector economy,
consisting of production, production education, health education and leisure. We use a
Hamiltonian maximization technique to determine daily time allotments between the four
sectors that maximize utility defined as a combination of consumption and leisure.
Logistic equations are defined to describe the technological, life-span, and productivity
growth curves.



Game theoretic models are being developed to examine the optimal offensive and
defensive strategies for football teams in the Mid-American Conference, to determine
optimal, environmental quality control practices between an environmental regulator and
a potentially polluting firm, and to examine one-to-one promotions of products between
competitive firms when the consumer values both the price and quality of the product. A
two-player game theory (zero-sum in football and non-zero sum for the others) frame-
work is used in each case. Payoff functions are defined in all cases. The best-response
functions to each game are analyzed and the optimal “production” levels are determined.
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