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Market NO. 1 2 3 4
Initial wealth 7000 7000 7000 7000
Initial cost (¢ ) 300 300 150 150
Alpha value of the demand curve (a) 1000 1000 1000 1000
Beta control parameter of RD (a) 7 7 7 7
Beta effective parameter of RD (k) 6 6 6 6
Beta control parameter of Imitative (b) 2 2 2 2
Unit cost of searching 20 20 20 20
Profit rate after penalty (r ) 0.9 0.5 0.9 0.5

GA %3k T
Number of generation 50 Probability of mutation 0.01
Population size 30 Probability of switching 0.8
Probability of crossover 0.9 Parameter of Niching (5 ) 0.5
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Innovate or Imitate? Who Survives? Who Benefits?
Agent-Based Modeling of a Technology-Driven

Competitive Industry

Shu-Heng Chen
Al-ECON Research Center, National Chengchi University, Taiwan

Chia-Ling Chang
Al-ECON Research Center, National Chengchi University, Taiwan

In this paper, we study the behavior of innovation and imitation among a group of
firms in a competitive industry. To survive, firms have two fundamental choices.
They can choose to be innovative firms that develop cost-reducing technology by
their own efforts. Alternatively, they can also choose to be an imitating firm, which
simply “steals” the technology from the innovative firms. The choice is adaptive in
the sense that firms are able to learn from their experiences. In a standard model of
supply and demand, we address the existence and characterization of the competitive
equilibrium, including the survival dynamics of firms and implications for social
welfare and intellectual property law. Our analytical approach is based upon what
known as agent-based computational economics, which is now a standard paradigm
for modeling an economy as a complex adaptive system. Within this paradigm, we
employ a genetic algorithm to represent firms’ strategic behavior and learning
dynamics.

Keywords: complex adaptive system, genetic algorithm, agent-based computational
economics, innovation, imitation



