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Summary
After an introduction of the basic notions and concepts for discrete models the pricing of zero bonds
and their derivatives are investigated in the main chapters. Starting with a general introduction in the
theorie of martingale measures the classicals one factor models are introduced and their pro and contras
are discussed. Then by using the forward rate and the Heath Jarrow Morton approach the change of
numeraire and the application of forward measures are presented. With the help of these technical tools

general derivatives, as caps, floors and swaps are priced.

Basic for the understanding is knowledge on stochastic analysis. Thus, this lecture is based on an intro-

duction in finance mathematics. It is a course of 2 hours per week.

Table of Contents



1 Interest models — time discret

1.1 Value of a Bond
1.2 Yield - and Forwardrate

1.3 Special Discrete Interest Models

2 Bond derivatives — time discret

2.1 Value of a Bond Derivative
2.2 Martingale Approach

2.3 Swaps and Caps

3 Fundamentals of the Time Continuous Bond Market

3.1 Arbitrage Condition

3.2 Martingale Representation Theorem

3.3 Yield - and Forwardrate in the Time Continuous Case
3.4 Equivalence of Bond Price and Forward Rate

3.5 Basic Stochastical Differential Equation

3.6 The Main Theorem

4 Interest Models

4.1 Fundamental stochastical Differential Equations

4.2 Partial Differential Equation for Representing the Bond Price
4.3 Equivalent Martingale Measures

4.4 Example of Different Interest Models

4.5 Calibration

4.6 Incomplete Bond Market



5 Heath-Jarrow-Morton-Approach

5.1 Basic stochastical Differential Equations of the Forward Rate Process
5.2 Risk free value

5.3 Change of Numeraire

5.4 Forward Measures

5.5 Applications

6 Pricing of Bond Derivatives using Forward Measures

6.1 General Approach
6.2 Bond Derivatives in the Hull-White-Model
6.3 Caps and Floors

6.4 Coporate and Convertible Bonds



