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This course will introduce some popular mathematical models, pricing theories and various
computational methods for pricing financial derivatives (including various path dependent options, like
Asian options and Bermudan options, etc).

Teaching Methods
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Discrete-time binomial model

(1) The one period model, this part includes model
description, portfolios and no arbitrage, risk neutral
valuation, European options, etc.

(2) The multiperiod model, this part covers conditional
expectation and discrete-time martingale, pricing
European options and American options.

Section 3
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Financial applications of stochastic processes

Introduce Brownian Motion and related processes,
martingales, stochastic calculus, the Ito’s formula, Girsanov’s
Theorem, etc.

Section 4
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Options pricing under the Black-Scholes-Merton model

The Black-Scholes-Merton model, risk neutral valuation,
volatility, parity relations, the Greeks, Delta and Gamma
hedging.

Section 5
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Volatility smile

Section 6
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Pricing path dependent options

This section introduces various methods for pricing barrier
options. Asian options. lookback options. Bermudan
options and American options, etc.
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Options pricing under stochastic volatility models

Section 8

Section 9

Section 10
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Course Assessment

(D ¥ Form of examination; (@). 7 ¥MIEL grading policy; (@) I AR TR, WHiEMIX 4N %.

If the course is open to undergraduates, please indicate the difference. )

B Midterm  (30%)  fEMl Homework (15%) ¥R Project (15%)
HAARZE i Final exam (40%)

Textbook and Supplementary Readings

S M Textbook:
Mathematical Models of Financial Derivatives (2rd Edition), Yue-Kuen Kwok, Springer, 2008.

Options, Futures, and Other Derivatives (9th Edition), John.C.Hull, 2014, ISBN-10: 0-13-345631-5,
ISBN-13: 978-0-13-345631-8.

A course in Financial Calculus, Alison Etheridge, 2002.

Introduction to the Economics and Mathematics of Financial Markets, Jaksa Cvitanic, Fernando
Zapatero, 2004

HAth 2% % k] Supplementary Readings:
Stochastic Calculus for Finance I: The Binomial Asset Pricing Model, Steven E. Shreve, Springer,2004

Stochastic Calculus for Finance II: Continuous-Time Models, Steven E. Shreve, Springer, 2004.




