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Figure 1 The Comprehensive Influence of Scientific Research Investment and the Cost of Improving
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quality model of the spatial price network problem

Analysis of Firms Games under the Influence
of Environmental Constraints and Factor Agglomeration

Wang Xing',Tao Changgi' , Tang Guoji®
1 School of Information Technology, Jiangxi University of Finance and Economics, Nanchang 330013, China
2 Department of Mathematics, Guangxi University for Nationalities, Nanning 530006, China

Abstract: The research study a non-cooperative game with perfect information for a finite number of manufacturing firms which
produce similar products, based on the environmental constraints, scientific research investment, and factor agglomeration. By
establishing the game model by setting the profit function and corresponding constraints, the study investigates how each firm
makes a rational decision on the quantity of expected production, the amount of pollutants discharged, the basic scientific re-
search investment, and the cost of improving the efficiency of production factor allocation for firms to reach a Nash equilibrium
state. Based on the above research, we establish an algorithm to solve the Nash equilibrium point by using variational inequality
method. We also investigate the comprehensive influence of environmental constraints, scientific research investment and the cost
of improving the efficiency of production factor allocation on the firm profit by numerical analysis. It reveals that there is a Nash
equilibrium state when the value of the strategy of each firm is included in bounded closed convex sets, with existing negative cor-
relations between the marginal profit and the quantity of expected production, the amount of pollutants discharged, the basic sci-
entific research investment, and the cost of improving the efficiency of production factor allocation. With transferring the game
problem to a variational inequalitiezs problem, we then calculate the value of Nash equilibrium by a projection and contraction
method. Numerical analysis reveals that there is an optimal portfolio on the scientific research investment and the cost of impro-
ving the efficiency of production factor allocation under the environmental constraints. Besides, although a firm could make an
optimal reaction according to the Nash equilibrium solution, the whole industry could obtain greater profits if the game is in a co-
operative state.
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