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1 Syllabus

Lecture 1: Basic elements of financial math. Building Blocks: Money
Market Rates, TBills, FRA, Eurofutures, Swaps.
Lecture 2: Yield Curve Stripping. Caps and Swaptions.
Lecture 3: Stochastic Calculus.
Lecture 3: The Black Model.
Lecture 4: Building an interest rate model. The Heath-Jarrow-Morton
framework.
Lecture 5: Gaussian Heath-Jarrow-Morton Models.
Lecture 6: Why a multifactor model? PCA analysis of the term structure.
Multivariate HJM models.
Lecture 7: The Libor and the swap market models: Introduction and
motivation.
Lecture 8: The Libor market model. Derivation and Pricing of Caplets
and Swaptions. Calibration and diagnostics.
Lecture 9: The swap market model. Analytical approximations and further
developments on calibration.
Lecture 10: Pricing of structured products in the Libor Market Model:
Libor in Arrears, CMS, Ratchets, ZC Swaptions.
Lecture 11: Introduction to the volatility smile. Smile modeling in interest
rate markets.
Lecture 12: Smile-extensions of the market models.
Computer Applications: Yield Curve Stripping, Pricing a Floating Rate
Note, Bootstrapping the Implied Volatility Curve, Pricing a Structured
Product, Calibration of HJM Gaussian models, Pricing exotic derivatives
in the HJM model by simulation.

2 Exam

The exam can have two different modalities:

• Two midterm examinations (closed books) are planned. The first fol-
lows the initial six lectures and is based on the first part of the course.
The second examination will occur at the end of the course and is
based on the second part of the course. Grades will be assigned as
follows: 40% for each midterm examination plus a take home ex-
amination (20%), for which the use of a computer will be required.
Groupwork (no more than 5 persons) is allowed for the take home ex-
amination. The deadline for the take home examination will be set
before the end of the course.

• A Final Examination at the end of the course is planned, and will be
based on the entire course. No take home examination is planned.
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3 Main Readings

1. Brigo Damiano and Fabio Mercurio, Interest Rate Models: Theory and
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come Securities, Wiley Finance, 2003.
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5 Additional References
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