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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. BEELHK Course Title Gkt H 5% Statistical Computation and Software
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' Originating Department Department of Mathematics
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Course Code

4.  HFEZES Credit Value 3

5. L=l bk BiE Major Elective Courses
Course Type
B

6. # K= Fall
Semester

; BRIES g XLiE English & Chinese

Teaching Language
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8. #2% 4 Department of Mathematics
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(For team teaching, please list
all instructors)
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10. Maximum Enrolment
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Pre-requisites  or  Other| o /it and Statistics (MA212) or Mathematical Statistics (MA204)
Academic Requirements
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Courses for which this course
is a pre-requisite

HEERBEARENER
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This course aims to guide undergraduate students to carry out statistical analysis in real data problems by utilizing the
statistical software R. It helps students deepen their understanding of commonly used distribution functions and reach the
goal of solving practical problems using statistical methods and software.
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Upon successful completion of the course, students should be able to:
1. use R to calculate cumulative distribution functions and quantiles for the commonly used distributions and
generate corresponding random variables;
2. realize some stochastic simulation experiments in probability including central limit theorem;
3. understand testing hypotheses, regression analysis, ANOVA by the software R;

4. apply R to cluster analysis, discriminant analysis, principal components analysis and factor analysis.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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R basics (6 hours)

1.1. Data structure and basic R functions

1.2. Data import and export

1.3. Data clean and pre-processing

1.4. Descriptive statistics and exploratory data analysis in R

Common distribution functions and R realization (3 hours)
2.1. Standard normal distribution function and quantile
2.2. Beta, T, F, Binomial distribution function and quantile
2.3. Chi square, Poisson distribution functions and quantile

Generation of common random variables with R (4 hours)

3.1. Continuous random variables and generation with R, including uniform, exponential, chi-square, t and Cauchy
distribution

3.2. Random sampling of Weibull distribution

3.3. Random sampling of lognormal distribution

3.4. Discrete random variables, distribution and sampling with R, including Binomial, Poisson, Geometry, Negative
Binomial distribution.

Simulation experiments in probability (3 hours)

4.1. Problems in rolling dices and simulation with R
4.2. Moment estimation and simulation with R

4.3. Central Limit Theorem and simulation with R

Hypothesis Testing (4 hours)
5.1. Testing mean and variance of Gaussian sample with R
5.2. Two sample Wilcoxon rank test with R




;j)a%#az%

A SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY
i

5.3. Test of distribution with R

6. Regression Analysis (6 hours)
6.1. Simple linear regression and inference with R
6.2. Multiple linear regression and inference with R
6.3. Model diagnostics with R
6.4. Generalized linear regression and inference with R

7. Nonparametric methods with R (4 hours)
7.1. Nonparametric density estimation with R
7.2. Nonparametric regression models and realization with R

8. Analysis of Variance (4 hours)
8.1. One-way ANOVA and MANOVA with R
8.2. Two-way ANOVA and MANOVA with R

9. Clustering (4 hours)
9.1. Hierarchical clustering methods with R
9.2. Fast clustering methods with R
10. Discriminant analysis (4 hours)
10.1.LDA with R
10.2. QDA with R
11. Principle Component Analysis with R (3 hours)

12. Factor Analysis with R (3 hours)

b BB 5% % ¥ Textbook and Supplementary Readings

1. Hothorn, Torsten, and Brian S. Everitt. A handbook of statistical analyses using R. Chapman and Hall/CRC, 2014.

2. Kuhn, Max, and Kjell Johnson. Applied predictive modeling. Vol. 26. New York: Springer, 2013.

3. Prabhanjan N. Tattar, Suresh Ramaiah and B.G. Manjunath. A course in statistics with R. John Wiley & Sons,
2016.
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Quiz

HEMH Projects 20

SERFENE 35

Assignments

B 20
Mid-Term Test
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Final Exam

HARRE 25
Final
Presentation
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This Course has been approved by the following person or committee of authority




