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1 Learning Goal 1 Graduates will be thoroughly familiar with the specialized knowledge and
theories required for the completion of academic research.
1.1 Objective 1 Graduates will have a deep understanding of basic knowledge and theories
in their specialized area.
1.2 Objective 2 Graduates will be familiar with the latest academic findings in their
specialized area and will be knowledgeable about related areas.
1.3 Objective 3 Graduates will be familiar with research methodologies in their specialized
area, and will be able to apply them effectively.

2 Learning Goal 2 Graduates will be creative scholars, who are able to write and publish
high-quality graduation dissertation and research papers.
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2.1 Objective 1 Graduates will write and publish high-quality graduation dissertation and
research papers
2.2 Objective 2 Graduates will be critical thinkers and innovative problems solvers.

3 Learning Goal 3 Graduates will have a broad vision of globalization and will be able to
communicate and cooperate with international scholars
3.1 Ohbjective 1 Graduates will have excellent oral and written communication skills
3.2 Ohbjective 2 Graduates will be able to conduct efficient academic communication in at
least one foreign language

4 Learning Goal 4 Graduates will be aware of academic ethics and will have a sense of social
responsibility.
4.1 Objective 1 Graduates will have a sense of social responsibility.
4.2 Objective 2 Graduates will be aware of potential ethical issues in their academic career.
4.3 Objective 3 Graduates will demonstrate concern for social issues.
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A career in quantitative analysis and trading at financial institutions or academic research
concentrating on dynamic and empirical asset pricing is sure to involve decision making based
on stochastic models. This course focuses on a quick tutorial on stochastic analysis and then
discuss their applications in various fields, especially finance and economic.
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For students who plan to pursue their career in academia, this course will provide solid
fundamental tools for studying derivatives pricing, portfolio planning, the two major topics in
financial economics. For students who plan to develop practical quantitative skills in financial
industry, this course will serve as an indispensable preparation for both buy-side and sell-side
quantitative positions, for example, quant modelers, developers, strategists, and technical
traders.
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Tentative topics on stochastic analysis may include, but not limited to, conditional expectations,
stochastic processes, martingales, Markov processes, random walk, Brownian motion, Poisson
process, stochastic integrations, stochastic calculus, the It\{o} formulas, some fundamental
theorems in stochastic analysis, for example, time-change, martingale representation, Girsanov
change-of-measure, stochastic differential equations, interpretation of solutions to partial
differential equations via the Feynman-Kac theorem, etc.

Based on these mathematical tools, we will further discuss their implementation via Monte Carlo
simulation. Detailed topics may include, but not limited to, random number generation, exact
simulation of important distributions and sample paths of stochastic models, variance reduction
techniques, discretization methods for simulating solutions to stochastic differential equations.
We will discuss the implementation of related algorithms in various softwares, for example,
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C/C++, Matlab, and Excel.

With the proliferation of fast and inexpensive information technology, it is important to be able
to connect data and models intelligently. We will discuss econometric and statistical inference of
continuous-time models based on discretely monitored data. For example, Vvia
maximume-likelihood estimation methods, we will provide a convenient tool for academic and
industrial empirical studies based on real market trading data.

For applications, we will target derivatives pricing and portfolio planning of a wide variety of
asset classes, such as equity, equity index, fixed-income, credit, commodity, and
foreign-exchange. If time allowed, we will discuss the development of the Chinese derivatives

market, for example, modeling issues of option pricing on stocks index futures.
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Course notes and slides
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We will have a take-home and open-book final exam, which contains ten or more questions
directly related to our discussions. This exam will be distributed almost right after the beginning of
the class so that you can manage your time to complete it before the due date. So, the final grade
will be based on this problem set.



