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Study on Valuation of Exotic Interest Rate Derivatives under the Generalized Ho-Lee Model
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This dissertation discusses a valuation of Exotic interest rate derivatives on the binomial lattice based
on the Generalized Ho-Lee model. This dissertation is organized in the following order.

Chapter 1 gives an introduction of this dissertation.

Chapter 2 introduces the Generalized Ho-Lee model. The model is the arbitrage-free term structure model of
interest rates being composed of the binomial lattice. It generalizes the Ho—Lee model proposed in Ho and
Lee {1986) in the sense that the volatilities on the lattice are dependent on time and state. The Generalized
Ho—Lee model can be calculated by a recursive algorithm. The procedure enables us to construct the binomial
tree which has the term structure of interest rates in all nodes. Furthermore, the Generalized Ho-Lee model
can be extended to a multi—factor model. As an example, we introduce the unified two—factor Generalized Ho—Lee
model for interest rate risk and credit risk.

Chapter 3 proposes a valuation of the Bermudan swaption under the Generalized Ho—Lee model described in Chapter
2. A Bermudan swaption is the Exotic interest rate derivative where its holder can choose the optimal exercise
time from a set of the pre-specified admissible exercise time. To evaluate the Bermudan swaption, we consider
an oplimal slopping problem on Lhe binomial Iallice. Then, the oplimulity equation [or the valuation of the
Bermudan swaption is derived according to dynamic programming approach. Solving the recursive algorithm in
the optimality equation, we can determine the initial value of the Bermudan swaption and the exercise regions
of its holder.

Chapter 4 addresses a valuation of the game option bond under the Generalized Ho-Lee model. Game option bonds
are a contract that the issuer and the holder are simultaneously granted the right to call and put a bond,
respectively. Using the Generalized Ho-Lee model, we can formulate its valuation problem as a stochastic game
on the binomial lattice. It is confirmed that our stochastic games always possess saddle points in pure
strategies at exercisable nodes. Thereby, we can efficiently solve the optimality equation to value the game
option bond. Then both the non—arbitrage price of the game option bond and the optimal exercise strategies
for the players are obtained simultaneously. Our numerical results are useful to intuitively understand the
interest rate risk in the bonds with an embedded option. In addition, we report a price sensitivity of the
bond to a small parallel shift in yield curve by key rate duration, Furthermore, using the two~factor Generalized
Ho-Lee model, we evaluate the game option bond in consideration of both an interest rate risk and a credit
risk.

Finally, Chapter 5 summarizes the main results obtained in this dissertation.
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