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103744 Financial Time Series 4(4-0-12)
Prerequisite: Consent of the School of Mathematics
Introduction to S-Plus and Exploratory Data Analysis, continuous time processes,

time series analysis, multivariate Data Analysis, elements of Extreme Value Theory.

Course Qutline :
1. Introduction to S-Plus and Exploratory Data Analysis: (6 hours)
1.1 Stylized features of financial data.
1.2 Kernel density estimation. Q-Q plot
1.3 Random generators and Monte Carlo samples. Random generators
and Monte Carlo samples
2. Continuous time processes: (8 hours)
2.1 Maximum likelihood estimation for common diffusion
2.2 processes: Brownian Motion, Ornstein-Uhlenbeck, Cox-Ingersoll-Ross.
2.3 Simulation: exact method for common diffusions.
24 Euler and Milstein discretization schemes for general diffusions.
3. Time series analysis: (12 hours)
3.1 Linear models: AR, MA, ARMA Identification, estimation
and forecasting.
3.2 Nonlinear models: ARCH and GARCH. Identification, estimation
and forecasting.
4. Multivariate Data Analysis: (12 hours)
4.1 Multivariate normal samples: estimation, hypothesis testing,
and simulation.
42 Dependence and copulas: examples of copulas families, fitting
and simulation.
4.3 Dimension reduction techniques. Principal Component Analysis.
5. Elements of Extreme Value Theory: (10 hours)
5.1 Generalized Extreme Value (GEV) and Generalized
Pareto Distribution (GPD).
6.2 Block maxima, GPD and Hill methods.

5.3 Quantile estimation with the Cornish-Fisher expansion.
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103745 Risk Management | 4(a-0-12)
Prerequisite : Consent of the School of Mathematics

This course examines financial risk measurement and management from the
perspective of both a risk management department and of a trading desk manager with an
emphasis on the role of financial mathematics and modeling in quantifying risk. Topics
include: Financial risk exposures, Risk measurement techniques, Risk management
techniques, and Monte Carlo simulation to determine hedge effectiveness. Extensive use
will be made of examples drawn from real trading experience, with a particular emphasis on

lessons to be learned from trading disasters.



Course Qutline

; 2

Financial risk exposures: Discuss how key players such as regulators,
risk managers, and senior managers interact with trading. Some important
types of financial risks i.e., market risk, credit risk, model risk, volatility
risk, and other types of financial risks.

Risk measurement techniques: portfolio Beta, factor sensitivities,
dynamic portfolio distribution analysis, Conditional Value at Risk
extreme value analysis.

Risk management techniques: developing risk sensitivity report,

design static and dynamic hedges, and measure value-at-risk and stress
tests.

Meonte Carlo simulation to determine hedge effectiveness: Extensive

use will be made of examples drawn from real trading experience,

with a particular emphasis on lessons to be learned from trading disasters.

(12 hours)

(12 hours)

(12 hours)

(12 hours)
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