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R&D Project Dynamic Investment Decision-making
Model Based on Real Option

GU Xiao-yan

(School of information management of Beijing Information Science and Technology University, Beijing 100192, China)

Abstract: R&.D project is an important means for enterprises to gain continuously a competitive advantage
in the fierce market. The key during R&.D investment decision-making problems is project selection. Com-
pared to normal engineer projects, it is more difficult to accomplish R&D project evaluation and selection
since it has complex, dynamic and innovation features. In this paper, we focus on multiple R&D projects
selection problem in the same enterprise and build a dynamic selection model. Within this dynamic selec-
tion model, the effect on the under-going project by other R&D projects after their stage success is consid-
ered according to game philosophy. Then investment decision points will be conducted to avoid game risk,
and finally the optimal investment decision objectives for multiple research projects will be realized.

R&.D projects considered in this paper have market risk, technology risk, unexpected risks, and game
risk in the same enterprise. Firstly, according to the characteristic of multi-stages for R&.D project, pro-

ject termination decision criterions are built by using twin securities theory under real options perspective.
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Within each stage, the potential cash flow of R&.D project follows a movement combination by geometric
Brownian motion and Poisson motion. According to the non-arbitrage equilibrium principle, risk-neutral
probability can be constructed. Then the cash flow of R&D projects can be converted to the investment
point based on option pricing model. For the game risk among multiple R&D projects, the project which
has accomplished more success stages will have more first-mover advantage than the project which has less
success stages, thus the dominant project will have greater probability to get investments, and vice versa.
The success stages numbers for different R&.D projects will be observed and recorded. The project which
has a greater success stage number will be assigned with a greater influence coefficient and the project that
has a relatively smaller success stage number will be assigned with a smaller game factor. Thus the multi-
ple R&.D projects selection problem based on game theory can be quantized to values. According to the
combination for R&.D projects different success stages, a dynamical R& D projects multi-states selection
scenario has been established. The transition between different states depends on investment decisions and
game effects. By analyzing all of the transition conditions among different states, a corresponding software
tool has been designed, which can be used to demonstrate multipleR&.D projects dynamical selection re-
sults.

Atypical case has two typical R&D projects: one basic research project and one applied research pro-
ject. The basic research project has along development cycle with great investment and low probability of
success, however, it can bring in huge cash flow for enterprises after the success; the applied research pro-
ject has a short development cycle with small investment and high success probability, however, the bene-
fit reflected by cash flow is also small after success. Through dynamic game observation and sensitivity a-
nalysis by our tool, a R&D project investment impact concept map is established, and ultimately the opti-
mal investment decision objectives of the two projects have been obtained.

Key words: R&.D project; realoption; game theory; dynamic selection; investment decision



