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English Description

This course is a specialised foundation course in applied statistics. When modelling real-world
problems, we need to deal with uncertainty, and probability provides an effective way to quantify and
model uncertainty. This subject introduces concepts in probability such as dependent and independent
events as well as conditional probability. The idea of modelling random events with distributions is
introduced, including probability calculation, expectation, variance, generating functions and

stochastic processes. The subject concludes by considering discrete Markov chains.
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% 1%: Random events and probability (CZ##2HAbx 1-1. 2-1. 2-2. 2-3, 3-1. 3-2)
(1] AR A

(1) Random experiments

(2) Definition of probability
(3) Mutual exclusivity
(4) Venn diagrams
(5) Conditional probability
(6) Simple set theory and de Morgan’s laws
(7) Bayes Theorem
(2] &3 H¥p:
PHf#: Random experiments; definition of probability; Venn diagrams.
% J2: Mutual exclusivity; conditional probability; simple set theory and de Morgan’s laws; Bayes
Theorem.

[3] EARA:

(1) Random experiments

(2) Definition of probability
(3) Conditional probability
(4) Bayes Theorem

(4] RAA:
(1) Conditional probability

(2) Mutual exclusivity
(3) Bayes Theorem
(5] BBERM:

There are m white balls and n black balls in the bag, do not put back the sample, each time to
take a ball, find the probability that the kth time exactly to take the white ball? Through the fact that
the draw has nothing to do with the order of students to inherit and carry forward the traditional
virtues of the Chinese people, humility and friendliness, to build a harmonious society.

% 2%F: Discrete random variables (GZIE¥U%% HFbR 120 130 2-1. 22, 2-3, 2-4, 3-1, 3-2,
3-3)
(1] %R A
(1) Discrete random variables
(2) Bernoulli, Binomial and Geometric distributions
(3) Probability mass functions
(4) Cumulative probability functions
(5) Expectation and variance
[2] %> H¥5:

HHfif: Discrete random variables; Cumulative probability functions.
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#14&: Bernoulli, Binomial and Geometric distributions; probability mass functions,
expectation and variance.

[3] EXNAE:
(1) Bernoulli, Binomial and Geometric distributions
(2) Probability mass functions

(3) Cumulative probability functions
(4) Expectation and variance

(4] %R AR

(1) Cumulative probability functions

(2) Probability mass functions
(5] BBEH:

Explain the case of ‘A drop of water penetrates a stone’ from the point of view of probability, or
explain the following case. If the probability of 4 occurring in a given trial is p, no matter how small p
may be, then if the trial is repeated independently, then A must occur once, and thus any number of times,
sooner or later. The principle of small probability event tells us: although the probability of small events
in a trial almost will not happen, but as the number of trials continue to increase, it will eventually
happen. Through the small probability event, the image embodies the dialectical relationship between
quantitative and qualitative changes. The accumulation of quantity causes qualitative change. We do
things, we have to pay attention to the proportion, to maintain the principle of moderation; the principle
of small probability event tells us: do not take the good small, do not take the evil small; when we face
setbacks, do not change the original intention; even if the success of the difficult, as long as perseverance,

will be successful.

% 3 E: Continuous random variables CGZI#% HER 1-4. 1-5, 2-1. 2-2, 2-3. 24, 3-1. 3-2,
3-3)
(1] %R
(1) Probability density functions
(2) Uniform distributions, exponential distributions and normal distributions

(3) Distributions of functions of random variables

(4) Properties of expectations
(5) Conditional expectation and variance

(2] &3 H¥p:
PHf#: Uniform distributions, exponential distributions and normal distributions
% 4&: Probability density functions, distributions of functions of random variables, properties of

expectations, conditional expectation and variance

[3] EARA:
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(1) Probability density functions

(2) Distributions of functions of random variables
(3) Properties of expectations

(4] AERAE:
(1) Probability density functions

(2) Distributions of functions of random variables
(3) Conditional expectation and variance

% 4F: Poisson Processes (ZIEHZEHAR 1-5. 2-1. 2-2. 2-3. 2-4. 3-1. 3-2. 3-3)
(1] SR A

(1) Poisson distribution

(2) Poisson Processes

(3) Exponential distribution and its relation to Poisson distribution
(4) Generating functions
(5) Sums of random variables
(2] &3 H¥p:
PHf#: Exponential distribution and its relation to Poisson distribution.
#¥4&: Poisson distribution; Poisson Processes; Generating functions; Sums of random variables.

[3] ESAE:

(1) Poisson distribution

(2) Poisson Processes
(3) Generating functions
(4) Sums of random variables

(4] %R AR

(1) Poisson Processes

(2) Generating functions
(3) Sums of random variables
(5] BBEH:

If a country with only a few export commodities at the beginning of its economic development, and
over time the country's range of export commodities grows, creating a “Poisson process”. This example
shows how the Poisson process can be used to explain globalization and international trade. By
combining abstract mathematical concepts with practical economic problems, we can help students
better understand the application and significance of these concepts in practice. At the same time, we can
also guide students to think about deeper issues, such as how the country can cope with the challenges
and opportunities brought about by globalization.

% 5%F: Markov Chains CGZIEEZEHFR 1-64 2-1. 2-2. 2-3. 2-4, 3-1, 3-2. 3-3)
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(1] &R A
(1) Definition of Markov Chains

(2) Classification of Markov Chains

(3) Properties of Markov chains

(4) Simple random walks

(5) Markov chains: steady-state distributions and state diagrams
(6) Urn models

(7) Passage times for random walks
(8) Genetic drift
(2] %> Hp:
P fi# : Classification of Markov Chains, Markov chains: steady-state distributions and state
diagrams.
#32 : Definition of Markov Chains, properties of Markov chains, simple random walks, urn models,

passage times for random walks, genetic drift.

[3]1 ERAA:
(1) Definition of Markov Chains
(2) Properties of Markov chains

(3) Simple random walks

(4) Urn models

(5) Passage times for random walks
(6) Genetic drift

(4] AERAE:
(1) Definition of Markov Chains

(2) Simple random walks
(3) Urn models
(4) Passage times for random walks
(5] BBERM:
Through the cases of “Urn models” and “Genetic drift”, students can have a deeper understanding
of history through analyses and discussions, so as to form a correct outlook on history and values, thus

enhancing patriotic passion.
Ti. RS FEN R

This course is based on classroom instruction. Classroom teaching revolves around the basic
concepts, basic theories and practical applications of this course. The course is centered on the
fundamental task of establishing moral education, with the overall goal of cultivating socialist builders
and successors with all-round development in morality, intelligence, physicality, aesthetics and aesthetics,
and focuses on the transmission of knowledge in probability theory and stochastic process, solidifying
basic knowledge, enhancing practical skills and innovative spirit, and establishing a correct outlook on
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life, the world view and values. The allocation of credit hours is shown in Table 3.

R 3 ERPER
i 23 M s e N Rl TR
PER | kIR | EBAL | &I | BRSE

% 1 % | Random events and probability 10 0 0 0 0
% 2 % | Discrete random variables 10 0 0 0 0
B3 E Continuous random variables 10 0 0 0 0
4 Poisson Processes 10 0 0 0 0
% 5% | Markov Chains 16 0 0 0 0

N 56 0 0 0 0

St 56

NN BEETTH

1. Teaching basic concepts and principles, linking theory to practice, linking what is taught to the
professional knowledge students have learned, and cultivating students' innovative ability.

2. The use of multimedia courseware, network teaching and traditional teaching combined with
teaching methods, network Q&A and traditional Q&A combined with Q&A, improve classroom vitality
and Q&A ability.

3. The combination of theoretical teaching and discussion forms to mobilize students* learning
enthusiasm and cultivate students’ self-learning ability, teamwork ability and ability to solve practical
problems.

1. Attendance: 20% of the total grade. All parts of this course require students to participate and
sign in, no absence.

2. Classwork and after-class assignments: 30% of the total grade. Students who are missing more
than 1/3 of the required homework, or who are missing more than 1/3 of the planned class hours, will be
disqualified from the course assessment.

3. End-of-course examination: the end-of-course examination accounts for 50% of the total grade.
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Assessment cycle: 4 years, revision cycle: 4 years.

Improvement measures: the subject coordinator shall be responsible for the syllabus discussion
and improvement, and the revised version shall be submitted to deputy dean (teaching affairs) for
reviewing then to executive dean for approval
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A AR E R RGUN AT, BEATA R AL, IR SeE TR

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

Improvement measures: the subject coordinator shall revise the syllabus based on the teaching
content, effect and result distribution while optimize the assessment measures.
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