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1. Elements of Stochastic Modelling [Borokov, 2014]
2. A Benchmark Approach to Quantitative Finance [Platen and Heath, 2006]
3. Stochastic Calculus for Finance I [Shreve, 2005]
& F#M . .
4. Stochastic Calculus for Finance II [Shreve, 2004] (advanced)
5. Financial Modelling with Jump Processes [Cont and Tankov, 2004]
(advanced)
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English Description

This course is an elective course for applied statistics majors.
Through the study of this course, students acquire the ability to use the theory
and skills of stochastic process to solve applied probability problems, and develop

the ability to analyze and solve problems by using the method of stochastic process.
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%£ 1 Z: Introduction to axiomatic approach, probability basics (GZH#2% Hbx 1-1. 1-24

2-1. 2-2. 2-6. 3-2)
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(1] &R A
(1) History of probability theory.
(2) Frequency approach to probability.
(3) Kolmogorov’s axiomatic approach.
(4) Conditional probability and independent events.
(5) Scalar RVs.
(2] %> Hp:
T fi#: History of probability theory.
Pif#: Frequency approach to probability; Kolmogorov’s axiomatic approach.
#32: Conditional probability and independent events; Scalar RVs.
[3] ERA%:
(1) Conditional probability and independent events.
(2) Scalar RVsThe programming style and documentation.
(4] RAA:
(1) Kolmogorov’s axiomatic approach.
(5] BBEH:
Use succinct and accurate presentation of reasoning and conclusions to communicate mathematical
solutions, and their implications, to a variety of audiences, using a variety of approaches.
% 2 F: Multivariate Gaussian random variables (GZH¥#22Hbr 1-3. 2-1. 2-2. 2-6. 3-2)
(1] AR A
(1) Constructing Gaussian vector RVs.
(2) Affine-linear transform of Gaussian vector RVs.
(3) Theorem on normal correlation.
(2] %> Hp:
#4&: Constructing Gaussian vector RVs; Affine-linear transform of Gaussian vector RVs; Theorem
on normal correlation.
[3] ERA%:
(1) Constructing Gaussian vector RVs.
(2) Affine-linear transform of Gaussian vector RVs.
(3) Theorem on normal correlation.
(4] #ERAR:
(1) Theorem on normal correlation.
[5]1 BERHA:
Use succinct and accurate presentation of reasoning and conclusions to communicate mathematical
solutions, and their implications, to a variety of audiences, using a variety of approaches.
% 3 F: Methods of stochastic simulation CGZIEHCEHPR 1-1. 12, -3, 2-1. 22, 2-3, 2-6,
3-1. 3-2)
(1] AR A
(1) Convergence of RVs.
(2) Limit theorems.
(3) Stochastic simulation.
(4) Simulation of RVs.
(2] %> Hp:
T f#: Convergence of RVs.
Ff#: Limit theorems; Stochastic simulation.
#32: Simulation of RVs.
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[3] ERA%:
(1) Simulation of RVs.
(4] AERAE:
(1) Convergence of RVs.
(2) Stochastic simulation.
(5] BBEH:
Work autonomously or in teams to demonstrate professional and responsible analysis of real-life
problems that require application of mathematics and statistics.
Use succinct and accurate presentation of reasoning and conclusions to communicate mathematical
solutions, and their implications, to a variety of audiences, using a variety of approaches.
% 4 2. Introduction to stochastic processes, Gaussian SPs, stationary SPs (37322 HFx
1-2. 1-3. 2-1. 2-2, 24, 2-5. 2-6, 3-2)
(1] &R A
(1) General definitions.
(2) Gaussian processes.
(3) Stationary processes.
(2] %> Hp:
PHf#: General definitions.
#4%: Gaussian processes; Stationary processes
[3]1 ERAA:
(1) Gaussian processes.
(4] RAA:
(1) Gaussian processes.
(5] BBEH:
Use succinct and accurate presentation of reasoning and conclusions to communicate mathematical
solutions, and their implications, to a variety of audiences, using a variety of approaches.
% 5 %: Markov processes, discrete-time Markov chains (322 HFr 1-2. 1-3. 2-1. 2-2.
2-4, 2-5. 2-6. 3-2)
(1] &R A
(1) Definition and general properties.
(2) Gaussian Markov processes.
(3) Chapman-Kolmogorov equations.
(4) Discrete-time homogenous Markov chains.
(2] %> Hp:
Pif#: Definition and general properties.
# 2. Gaussian Markov processes; Chapman-Kolmogorov equations; Discrete-time homogenous
Markov chains.
[3]1 ERAA:
(1) Gaussian Markov processes.
(2) Discrete-time homogenous Markov chains.
(4] AERAE:
(1) Gaussian Markov processes.
[5]1 BERHA:
Use succinct and accurate presentation of reasoning and conclusions to communicate mathematical
solutions, and their implications, to a variety of audiences, using a variety of approaches.
%f 6 Z: Continuous-time Markov chains, compound Poisson processes (% ##*% H¥5 1-3.
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2-1. 2-2. 2-4, 2-5. 2-6. 3-2)
(1] iR
(1) Continuous-time homogenous Markov chains.
(2) Compound Poisson processes.
(2] %> Hp:
#32: Continuous-time homogenous Markov chains; Compound Poisson processes.
[3] ERA%:
(1) Continuous-time homogenous Markov chains.
(2) Compound Poisson processes.
(4] RAA:
(1) Continuous-time homogenous Markov chains.
(2) Compound Poisson processes.
[5]1 BERHA:
Use succinct and accurate presentation of reasoning and conclusions to communicate mathematical
solutions, and their implications, to a variety of audiences, using a variety of approaches.
% 7%F: ARMA processes (ZIEHCFHAR 1-1. 12, 1-3. 2-1. 2-2. 2-4, 2-5. 2-6. 3-2)
(1] &R A
(1) Definitions; Motivation.
(2) Filters.
(3) Calculus of shift operator.
(4) Stationarity.
(5) Causality and invertibility.
(6) Non-stationarity.
(2] %> Hp:
Tf#: Definitions; Motivation.
PHf#E: Filters; Causality and invertibility; Non-stationarity.
#¥4&: Calculus of shift operator; Stationarity.
[3]1 ERAA:
(1) Calculus of shift operator.
(2) Stationarity.
(4] AERAE:
(1) Calculus of shift operator.
[5]1 BERHA:
Use succinct and accurate presentation of reasoning and conclusions to communicate mathematical
solutions, and their implications, to a variety of audiences, using a variety of approaches.
3¢ 8 &: Elements of diffusion processes, stochastic integration, Ito formula (SZ3E#(* Hix
1-2. 1-3. 2-1. 2-2, 24, 2-5. 2-6. 3-2)
(1] iR
(1) Definitions.
(2) Transition densities.
(3) Kolmogorov backward equation in Black-Scholes model.
(4) Stochastic integrals with respect to Brownian motion.
(2] %> Hp:
Ff#. Definitions; Transition densities.
#4&: Kolmogorov backward equation in Black-Scholes model; Stochastic integrals with respect to
Brownian motion.
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[3] ERA%:
(1) Stochastic integrals with respect to Brownian motion.
(4] AERAE:
(1) Stochastic integrals with respect to Brownian motion.
(5] BBERM:
Use succinct and accurate presentation of reasoning and conclusions to communicate mathematical
solutions, and their implications, to a variety of audiences, using a variety of approaches.
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This course mainly focuses on classroom teaching, supplemented by discussion forms.
Classroom teaching revolves around the basic concepts, theories, and methods of this course.
The allocation of class hours is shown in Table 2.
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A 15 probability basics 6 0 0 0 0
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1. Teach basic principles, integrate theory with practice, emphasize the fundamental theory and
application of stochastic processes, and cultivate students’ innovative abilities.

2. Using a combination of multimedia courseware and traditional teaching methods to give the
classroom vitality.

3. Combining theoretical teaching with discussion forms to stimulate students' learning enthusiasm,

cultivate their self-learning ability, teamwork ability, and problem-solving ability.
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1. This course is assessed based on the concept of full process monitoring, and the score evaluation
method is a percentage system. The course assessment includes three parts, namely attendance,

homework, and final exam. The specific requirements and scoring methods are as follows:
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1. Attendance: Students are required to participate in all aspects of this course. Attendance score
accounts for 20% of the total score. If more than one-third of the students are absent from class
(including taking leave and skipping classes), their exam qualification for this course will be cancelled.

2. Homework: Class assignments require students to complete independently and submit within the
specified time. The homework score accounts for 30% of the total score. Failure to submit assignments
on time or plagiarism (similarity) in assignments will result in deduction of points or zero points based
on the severity of the situation.

3. Final exam: The final exam accounts for 50% of the total score.

4. Students who fail their regular grades, including attendance and homework, will have their exam
eligibility revoked.
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1. Teaching syllabus

Assessment cycle: 4 years, revision cycle: 4 years.

Improvement measures: The course leader organizes all teachers in the course team to discuss and
propose improvement suggestions, which are reviewed by the head of the teaching and research
department and approved by the dean of the teaching department.

2. Performance evaluation and assessment

Assessment cycle: 1 academic year, evaluation basis: comprehensive analysis of students' final
grades.

Improvement measures: Based on the distribution of students’ final grades, adjust and optimize the
content accordingly, and improve teaching methods.
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