Contents

1

A Three-Factor Model of the Term Structure of Interest Rates
1.1 Introduction . . . . . . . . o v v i e e e e e e e e e e e

12 TheModel. . . . .. . . . . .. i i
13 BenchmarkCase . ... ..........ooieoo...
14 Green'sFunction . . . ... ... ... ...
1.5 DerivativesPricing . . . . ... ... ... ... ... L.
1.6 The Term Structure of InterestRates . . . . .. .. .........
1.7 Expected Future ShortRate . . . .. ... ... ... ........
1.8 ForwardRates . . . . . . . . . . v ot v i i i i e

Pricing Interest Rate Derivatives

21 Introduction . . . . .. .. . . o i e
22 BondOPptions . . . . . . ... vi it
2.3 Caps,Floors,andCollars . . . . .. ... ... ..........
2.4 Futures Price and ForwardPrice . . . . ... ... .........
25 SWADPS . . . i e e e e
2.6 Quality DeliveryOptions . . . . .. . .. ... ... .....
27 FuturesOPHONS . . . o v v v v oo e e v oo e e
2.8 AmericanOptions . . . . . . ... ..o
Pricing Exotic Options

3.1 INtroduction . . . . . . v et e e e e e e e e e e
3.2 Green's Function in the Presence of Boundaries . . . .. ... ...
3.3 Derivatives with Payoffs at Random Times . . . . . ... ... ...
3.4 Barrier OptOnS . . . . . o v v v oo e
3.5 LookbackOptions. . . . . .. ... ...
3.6 YieldOptions . . . . . .. v ot im

Fitting to a Given Term Structure
4.1 INroduCtion . . . - « v v v e e e e e e e e
4.2 Merging to the Heath-Jarrow-Morton Framework . . . .. ... ..

43 Whole-YieldModel . . . . . . .« oo

39
39
40
43
45
50
52
55
58

63
63
63
65
66
67
68



Xii Contents

S A Discrete-Time Version of the Model m
51 Inroduction .. .... .. ... . . i
5.2 Construction of the Four-Dimensional Lattice . . . .. . ... . 78
53 Applications . . .. ... . 89
6 Estimation of the Model 95
6.1 Imwoduction..... . ... .. . . . . . 95
62 KalmanFilter . ... ... . 95
6.3 MaximumLikelihood . . . ... .. .. . . . . . . _ 99
64 MethodofMoments . ... ... . . . . . . 101
6.5 SimulatedMoments. ....... .. .. . . . .. . 102
7 Managing Interest Rate Risk 105
7.1 Inwoduction . ... . .. .. . . 105
7.2 Generalized Duration and Convexity . . . .. .. .. .. ... . .. 107
7.3 HedgingRatios . ..... ... . 110
7.4 Hedging: General Approach . . ... .. . . . . . . . . .. 112
7.5 Hedging Yield CurveRisk . ... ... .. .. .. . . 113
8 Extensions of the Model 119
81 Imwoduction ..... . ... . . . . 119
8.2 Extension I: Jumping Mean and Diffusing Volatility . . . . .. ... 120
8.3 Extension II: Jumping Mean and Jumping Volatility . . . . .. ... 122
9 Concluding Remarks 125
A Proof of Lemma 1 127
B Proof of Proposition 2 131
C Proof of Lemma 2 135
D Proof of Proposition 8 137
E Integral Equation for Derivative Prices 141

Bibliography 143



