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English Description

Mathematical Statistics is one of the important professional basic courses of students
majoring in Statistics. This subject covers more advanced topics in both probability and
frequentist statistics, including goodness-of-fit tests and regression models, and explores the
mathematical and conceptual foundations of these as well as their application. Finally, Bayesian
statistics is introduced alongside modern procedures commonly employed for Bayesian
statistics, such as Markov Chain Monte Carlo (MCMC) methods.
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# 1 3: Simulation of discrete random variables (GZ##%% H#bx 1-1. 2-1. 3-1)
(1) AR A
(1) Introduction to simulation.
(2) Simulation of discrete random variables.
(3) Revision of Bernoulli, binomial and geometric variables.
(2] &3 H¥p:
PHf#: Bernoulli, binomial and geometric variables.
#4%: Simulation of discrete random variables.

[3] ESAE:
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(1) Bernoulli, binomial and geometric variables.
(2) Simulation of discrete random variables.
(4] #ERAR:
(1) Simulation of discrete random variables.
[5]1 BERHA:
The brief history of the development of mathematical statistics is introduced to establish a correct
view of science.
# 2 Z: Simulation of continuous random variables (Z##% Hx 1-1. 2-1)
(1] &R A
(1) Exponential and Poisson random variables.
(2) Simulation of continuous random variables.
(2] %> Hp:
FEM#: Distribution of exponential and Poisson random variables.
#¥&: Simulation of continuous random variables.
[3] ERA%:
(1) Distribution of exponential and Poisson random variables.
(2) Simulation of continuous random variables.
(4] RAA:
(1) Simulation of continuous random variables.
% 3 Z: Multivariate distributions (CZIEHEHBE 1-1. 2-1D
(1] &R A
(1) Multivariate distributions.
(2) Distributions of functions of random variables.
(2] %> Hp:
FEM#: Multivariate distributions.
#3&: Distributions of functions of random variables.
[3] ERA%:
(1) Joint distributions.
(2) Marginal distribution, conditional distribution.
(4] RAA:
(1) Distributions of functions of random variables.
% 4 Z: Distributions in Statistics CGZI#HAx 12, 2-1)
(1] &R A
(1) t-distribution.
(2) Chi-Squared distribution.
(3) F-distribution.
(2] &3 H¥p:
Hf#: The density functions of the three distributions.
Y. The properties of the three distributions.
[3] ERHE:
(1) The properties of the three distributions.
(4] RAA:
(1) The density functions of the three distributions.
%% 5. Limit theorems and Monte Carlo integrals (SZfEZ(Hbr 1-1. 2-1)
(1] &R A

(1) Weak law of large numbers.
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(2) Markov and Chebyshev inequalities.
(3) Monte Carlo method for definite integrals.

[2] %> H#s:

HBf#: Weak law of large numbers and Markov and Chebyshev inequalities.

H4&: Monte Carlo method for definite integrals.
[3] ERHE:
(1) Monte Carlo method for definite integrals.
(4] # R
(1) Weak law of large numbers.
(2) Markov and Chebyshev inequalities.
% 6 F: Estimation CZIHEHCHIR 12 2-2)
(1] AR A
(1) Method of moments.
(2) Maximum likelihood estimation.
(2] &3 H¥p:
Hf#: Method of moments and Maximum likelihood estimation.
. Method of moments and Maximum likelihood estimation.
[3] ERHE:
(1) Method of moments.
(2) Maximum likelihood estimation.
(4] #ERAR:
(1) Maximum likelihood estimation.
% 7 FE: Linear regression (CGZIEH~HBR 120 2-2, 3-2)
(1] AR A
(1) Linear regression.
(2) Least squares estimation.
(3) Access model fit.
(2] %> Hp:
FEMR: Linear regression model.
HIR: Least squares estimation and Access model fit.
[3] ERA%:
(1) Least squares estimation.
(2) Access model fit.
(4] RAA:
(1) Generalized least squares.

[5] BB

The two kinds of errors in hypothesis testing mainly explain that hypothesis testing is a kind of

falsified logic rather than a confirmed logic, and explain the asymmetry of hypothesis testing.

Understand the idea of small probability through cases.
£ 8 &: Confidence intervals (ZHEHFHFR 1-2. 2-2)
(1] &R A
(1) Confidence intervals.
(2) Prediction intervals.
(3) Bias.
(2] &3 H¥p:

Hf#: Confidence intervals. Prediction intervals.
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¥4JE: Bias..
[3]1 ERAA:
(1) Confidence intervals.
(2) Prediction intervals.
(3) Bias.
(4] RAA:
(1) Bias.
2 9 Z: Generalised linear models (Z#E#H2% HFr 1-2. 2-2)
(1] &R A
(1) Generalised linear models.
(2) Exponential family.
(2] %> Hp:
HHM#: Generalised linear models.
#48: Exponential family.
[3] ERA%:
(1) Exponential family.
(4] #ERAR:
(1) Generalised linear models.
% 10 E: Markov chain Monte Carlo (T B 5 1-3+ 2-1)
(1] AR A
(1) Markov chain Monte Carlo.
(2) Metropolis-Hastings algorithm.
(2] &3 H¥p:
Hf#: Markov chain Monte Carlo.
HJB: Metropolis-Hastings algorithm.
[3]1 ERAA:
(1) Markov chain Monte Carlo.
(2) Metropolis-Hastings algorithm.
(4] #ERAR:
(1) Metropolis-Hastings algorithm.
%5 11 Z: Bayesian inference and conjugate priors (ZIEH:H AR 1-3. 2-3)
(1] AR A
(1) MCMC Diagnostics.
(2) Bayesian inference and conjugate priors.
(2] &3 H¥p:
Hf#: MCMC Diagnostics.
H4J&: Bayesian inference and conjugate priors.
[3]1 ERAA:
(1) MCMC Diagnostics.
(2) Bayesian inference and conjugate priors.
(4] #ERAR:
(1) MCMC Diagnostics.
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This course is based on classroom teaching. Classroom teaching focuses on the basic concepts,
basic theories and basic principles of this course. The course focuses on the fundamental task of
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cultivating morality and cultivating people, with the general goal of cultivating socialist builders and
successors with all-round development of morality, intelligence, physique, beauty and labor, enriching
the feelings for the country and the concept of strengthening the country, consolidating basic knowledge,
improving innovation ability, and establishing a correct outlook on life, world outlook and values. The
distribution of class hours is shown in Table 2.

R 2 B ERR
~
. . N =24ih)
ot W M ® — — T
YRR | s2ng | BML | et | B4

1 Simulation of 'dlscrete random 5 0 0 0 0
variables

0 Simulation of cgntlnuous random 5 0 0 0 0
variables

3= Multivariate distributions 5 0 0 0 0

4= Distributions in Statistics 5 0 0 0 0

55 Limit theorems and Monte Carlo 5 0 0 0 0
integrals

6 E Estimation 5 0 0 0 0

HE Linear regression 5 0 0 0 0

8= Confidence intervals 5 0 0 0 0

o= Generalised linear models 6 0 0 0 0

10 & Markov chain Monte Carlo 5 0 0 0 0

511 Bayesian 1nferer}ce and conjugate 5 0 0 0 0

priors
/N 56 0 0 0 0
Bt 56

Ny HEETTE

1. Multi-media-based lecturing.
2. Combining theory with industrial practical problems.
3. Knowledge delivery with ethic education.

1. The score is assessed by the hundred-percent system. The course assessment consists of three
parts, namely attendance, homework and closing exam. Specific requirements and scoring methods are
as follows:

(1) Usual behavior scores account for 50%, mainly including attendance, homework, etc.

(2) The final exam is 50% of the total score.

2. 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.
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1. Teaching syllabus

Assessment period: 4 years, revision period: 4 years.

Improvement measures: The course leader organizes all teachers in the course team to discuss and
put forward improvement suggestions, which are reviewed by the director of the teaching and research
department and approved by the dean of teaching.
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2. Performance assessment

Assessment period: 1 academic year, evaluation basis: comprehensive analysis of students' final
scores.

Improvement measures: According to the distribution of students' final scores, adjust and optimize

the corresponding content, and improve the teaching method.
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