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In this thegis, we propose a few theoretical models as applications of real options theory. It consists
of two parts: Part 1 addresses the effects of investment reversibility and business cycle on a firm' s investment
decision, and Part II is devoted to investigate the R&D investment and its effect on innovation in society.

There are three chapters in Part I. In Chapter 2, we focus on integrating the investmeni reversibility
into the framework of real options. Most real option models have assumed that the investment is irreversible
but empirical studies have shown that a significant amount of investments are reversible in the real world
We incorporate the reversibility by adopting optimal swiiching of diffusion regimes, and the triggers of
investment, disinvestment, and default are determined endogencusly. The results reveal the problem of
under—/over—(dis) investment, which are intimately linked to the puzzles of capital structure and credit
spreads. The model lowers the leverage ratio by incorperating reversibility of investment and alleviates the
wide dispersion of yield spreads depending on credit grade of bonds.

Chapter 3 further considers the effects of business cycle on a Tirm's investment decision by introducing
Markov chain in the model. Sometimes the investment environment is more uncertain than the investment project
itself, and we take business cyele into account to deseribe the uncertainty in the investment environment.
In Chapter 3, we discuss the case of an unlevered firm. The analysis shows that the investment is delayved
and the disinvestment gets earlier in a boom, provided that the investment costs are cyclical due to high
wages and rents in a boom. In spite of the countercyclical investment, exogenous shocks from business cycle
can still be amplified as far as the persistence of business cycle is concerned.

In Chapter 4, we extend the model to the case of a levered firm. Namely, we further investigate the interaction
of investment reversibility, business cycle, and debt maturity. The results show that the level of investment
triggers can be bimodal or unimedal with respect to debt maturity depending on the incremental risks from
the investment. The effects of the persistence of business cycle and cyclical recovery raie are intimately
linked with the volatility of the investment projects, and they are extensively discussed in Chapter 4.

Meanwhile, Part II of the thesis is comprised of two chapters. They shed light on the firm' s RED investment
and address the implications on patent system from the perspective of social welfare. Chapter 5 analyzes a
firm s R&D investment strategy in the presence of patent dispute. In spite of patent rights granted by the
authorities, challengers freguently imitate the technology developed by the incumbent. Yet, the dispute over
patents tends to be settled because a lawsuit over infringement is costly. We propose a model that integrates
a series of events regarding patent rights based on the framework of real options, and clarifies the mechanism
behind the patent disputes that we observe in the real world

In Chapter 6, we discuss the R&D investment sirategy and patent disputes when the innovaticn is cumulative.
Most innovations draw on the works of predecessors, and we need to pay close attention to the design of patent
system. If the payoff given to the pioneer is deficient, the introduction of basic technology will be delaved,
while excessive rights given to an inventor might harm the incentive of the follow—on research. If the follower
not only imitates the leader’'s technology but also makes progress of technology, the leader can choose to
settle via cross licensing instead of filing a lawsuit over infringement. We elucidate the R&D investment
strategies in the presence of cumulative innovation, and derive the implications on patent policy.

Chapter 7 summarizes the main arguments from each chapter and discusses a number of possible ways to extend

the models presented in the thesis for the future research
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