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SYLLABUS
PROBABILITY AND STATISTICS
1. General information
This course will introduce probability of events, conditional probability, discrete random variables and continuous random variables, characteristic numbers of random variables, random vectors, basic probability distributions and statistical conclusions such as random samples, estimation theory, hypothesis testing, theory of correlation and regression.
The course will also introduce R software for students to learn and apply in data processing problems.
1.1.  Instructor Information
Instructor 1: Nguyễn Thanh Diệu, Associate Professor, Doctor
Office: School of Natural Science Education, Vinh University
Address: 182 Le Duan, Vinh City, Nghe An Province
Email: dieunguyen2008@gmail.com
Research Interests: Theory of probability and statistics; Stochastic dynamics and applications in finance and ecology.

Instructor 2: Dương Xuân Giáp, Lecturer, Doctor
Office: School of Natural Science Education, Vinh University
Address: 182 Le Duan, Vinh City, Nghe An Province
Email: dxgiap@gmail.com 
Research Interests: Strong laws and weak laws for monochromatic and multivariate random variables; Ergodic theorems for mono- and multivariate cases; Probability theory on closed subsets space

Instructor 3: Nguyễn Thị Thanh Hiền, Lecturer, Master
Office: School of Natural Science Education, Vinh University
Address:	 182 Le Duan, Vinh City, Nghe An Province
Email: hientoandhv@gmail.com 
Research Interests: Limit theorems in probability theory

Instructor 4: Nguyễn Trung Hòa, Senior Lecturer, Doctor
Office: School of Natural Science Education, Vinh University
Address:	 182 Le Duan, Vinh City, Nghe An Province
Email: ntrhoa@yahoo.com
Research Interests: Theory of probability and statistics

Instructor 5: Trần Anh Nghĩa, Lecturer, Doctor
Office: School of Natural Science Education, Vinh University
Address:	 182 Le Duan, Vinh City, Nghe An Province
Email: trananhnghiadhv@yahoo.com
Research Interests: Reliability theory; Stochastic processes

Instructor 6: Nguyễn Văn Quảng, Professor, Doctor
Office: School of Natural Science Education, Vinh University
Address: 182 Le Duan, Vinh City, Nghe An Province
Email: nvquang@hotmail.com
Research Interests: Limit theorems in probability theory

Instructor 7: Lê Văn Thành, Associate Professor, Doctor
Office: School of Natural Science Education, Vinh University
Address: 182 Le Duan, Vinh City, Nghe An Province
Email: lvthanhvinh@gmail.com 
Research Interests: Limit theorems in probability theory

Instructor 8: Nguyễn Thị Thế, Senior Lecturer, Doctor
Office: School of Natural Science Education, Vinh University
Address: 182 Le Duan, Vinh City, Nghe An Province
Email: nhanhthe@gmail.com 
Research Interests: Theory of probability and statistics, Stochastic differential equations, Stochastic differential algebraic equations

Instructor 9: Nguyễn Trần Thuận, Lecturer, Master
Office: School of Natural Science Education, Vinh University
Address: 182 Le Duan, Vinh City, Nghe An Province
Email: tranthuandhv@gmail.com 
Research Interests: Reverse stochastic differential equations; Malliavin calculation and applications

Instructor 10: Võ Thị Hồng Vân, Senior Lecturer, Doctor
Office: School of Natural Science Education, Vinh University
Address:	 182 Le Duan, Vinh City, Nghe An Province
Email: vanvth@gmail.com 
Research Interests: Stochastic processes, Limit theorems in probability theory 

1.2. Course Information 

	- Course name: Probability and Statistics
                         (Vietnamese): Xác suất và Thống kê

	- Course code: MAT20009

	- Course classification:
 (
xx
)	Basic knowledge
	Specialized knowledge
	General skills course
	
    Mathematical fundamental knowledge
    Other
    Graduation project course

	- Number of credits
	3

	+ Theoretical hours
	30 

	+ Exercise hours
	15 

	+ Self-study hours
	90 

	- Prerequisites
	Linear Algebra (MAT20001)
Mathematical Analysis 1 (MAT20003)

	- Corequisites
	Mathematical Analysis 2 (MAT30002)


	
2. Course descriptions
- The position of course in the curriculum: This course is taught in the 4th semester.
- The role of course in the curriculum: This course helps students understand the content, meaning and applications of classical probability theory, mathematical statistics.
- The reasons students should take the course: In order for students to understand the basic knowledge and applications of classical probability theory, mathematical statistics, to understand about random phenomena, to practice carefulness, discipline, coherent thinking, scientific and professional work.
- The knowledge and skills that the course provides for students: 
+ Basic knowledge, meanings and applications of classical probability theory, mathematical statistics.
+ Skills in detecting, calculating and analyzing problems; interpretation skills, coherent presentation, scientific and professional time management.
3. Course objectives
	No.
	Objectives
	Ability standard
	Curriculum learning outcomes

	G1

	Understand and apply knowledge of probability of events, conditional probability, Bernoulli trials.
Present the commands in R software to perform some basic calculations and to calculate the probabilities related to Bernoulli's theorem.
	3.0
	1.2.3

	G2
	Apply knowledge of random variables, probability mass function, distribution function, probability density function, expectation and variance of random variables, random vectors.
	3.0
	1.2.3

	G3
	Describe the practical meaning and apply formulas of confidence intervals, hypothesis testing, correlation and regression.
Apply the basic commands of R software to test hypotheses and to find the regression line.
	3.0
	1.2.3

	G4
	Participate actively in the learning process.
Have an effective plan to self-study and do assignments.
Have an ability to present and explain problems. 
	3.0
	1.2.3



4. Course learning outcomes
After completing the course, students have ability to

	No.
	Course learning outcomes (CLOs)
	Teaching levels

	CLO1
	1
	Memorize the concepts: sample space, events, relationships and operations between events, probability of events, the conditional probability, independence of events, Bernoulli trials, number of most likely success.
Record properties of probability and formulas to calculate probability of events: classical definition formula, the addition rule of probability, the multiplication rule of probability, the conditional probability formula, the total probability formula, Bayes’s formula, Bernoulli’s formula.
	T, U

	
	2
	Recognize the relationship between events, properties of probability and the conditional probability, the probability formulas.
	T, U

	
	3
	Use the knowledge of events, probability of events, conditional probability, independence, the probability formulas to solve exercises.
	T, U

	
	4
	Present the commands of R software to perform basic calculations and to calculate the probability of events using Bernoulli’s formula.
	I, T

	   CLO2
	1
	Memorize the definition of concepts: discrete and continuous random variables, the probability mass function, the distribution function, the probability density function, the expectation and variance of random variables, random vectors.
	T, U

	
	2
	Recognize the properties of random variables, the probability mass function, the distribution function, the probability density function, the expectation and variance of random variables, random vectors.
	T, U

	
	3
	Apply the definition and properties of random variables, the probability mass function, the distribution function, the probability density function, the expectation and variance of random variables, random vectors to solve exercises.
	T, U

	CLO3
	1
	Record formulas of confidence interval, hypothesis testing, correlation and regression.
	T, U

	
	2
	Describe the practical meaning of confidence intervals, hypothesis testing, correlation and regression.
	T, U

	
	3
	Solve real problems  about confidence intervals, hypothesis testing, the correlation coefficient and the regression line.
	T, U

	
	4
	Apply the basic commands of R software to solve problems about the hypothesis testing and the regression.
	I, T

	CLO4
	1
	Have a positive attitude in cooperating with instructor and other students in learning and doing assignments.
	U

	
	2
	Have an effective plan to self-study and do assignments.
	U

	
	3
	Have an ability to present self-study problems.
	U



5. Course assessment
	Assessment components
	Assessment styles
	Assessment methods
	Course Learning Outcomes
	Weight

	A1. Learning process assessment
	A1.1 Learning attitude
	Attendance,
participation
	G4.1
	10%

	
	A1.2 Individual assignment
	Exercise
	CLO1.1-CLO1.4
CLO2.1-CLO2.3 
CLO3.1-CLO3.4
CLO4.1-CLO4.3
	20%

	A2. Midterm assessment
	A2.1 Midterm exam
	Multiple choice
	CLO1.1-CLO1.4
CLO2.1-CLO2.3
	20%

	A3. Final assessment
	A3.1 Final exam
	Writing
	CLO1.1-CLO1.3
CLO2.1-CLO2.3 
CLO3.1-CLO3.4
	50%



6. Study plan 
	Week
(3 hours per week)
	Content
	Teaching and Learning Activities
	Course learning
outcomes
	Assessment

	1
	Course introduction:
- Objectives, learning outcomes
- Content, study materials
- Duties of students
- Teaching and learning activities
- Assesment.
Chapter 1.  Events and probability
1.1 Review of combinatorial analysis
1.1.1 The multiplication rule 
1.1.2 The addition rule 
1.1.3 Combination
1.2 Introduction to R software
1.2.1 Advantages of R
1.2.2 Download and install
1.2.3 Insert data
1.2.4 Perform basic calculations
	Lecture: 2
Exercise: 1
Self-study: 6

- Instructor provides lecture through LMS system. 
- Instructor assigns homework at class or through LMS system.
- Preparation of students before class:
+ Read course syllabus
+ Prepare study materials
+ Pre-reading: sections 1.1 and 1.2 in the lecture.

	CLO1.4
CLO4.1
CLO4.2
CLO4.3
	A1.1
A1.2
A2.1


	2
	1.3 Experiment and events
1.3.1 Experiment and sample space
1.3.2 Events
1.3.3 Relations and operations between events
1.4 Probability of events
1.4.1 Definitions of probability
1.4.2 Classical definition of probability
1.4.3 Statistical definition of probability
1.4.4 Properties of probability
	Lecture: 2
Exercise: 1
Self-study: 6

- Instructor provides lecture through LMS system. 
- Instructor assigns homework at class or through LMS system.
- Preparation of students before class:
+ Pre-reading: sections 1.3 and 1.4 in the lecture.
+ Do exercises.
	CLO1.1
CLO1.2
CLO1.3
CLO4.1
CLO4.2
CLO4.3
	A1.1
A1.2
A2.1
A3.1


	3
	1.5 Conditional probability
1.5.1 Definition and examples
1.5.2 Properties
1.5.3 Total probability formula and Bayes’s formula
1.5.4 Independence of events

	Lecture: 3
Exercise: 0
Self-study: 6

- Instructor provides lecture through LMS system. 
- Instructor assigns homework at class or through LMS system.
- Preparation of students before class:
+ Pre-reading: section 1.5 in the lecture.
+ Do exercises.
	CLO1.1
CLO1.2
CLO1.3
CLO4.1
CLO4.2
CLO4.3
	A1.1
A1.2
A2.1
A3.1


	4
	1.6 Bernoulli trials
1.6.1 Definition and examples
1.6.2 Bernoulli’s theorem
1.6.3 Number of  most likely success
	Lecture: 1
Exercise: 2
Self-study: 6

- Instructor provides lecture through LMS system. 
- Instructor assigns homework at class or through LMS system.
- Preparation of students before class:
+ Pre-reading: section 1.6 in the lecture.
+ Do exercises.
	CLO1.1
CLO1.2
CLO1.3
CLO1.4
CLO4.1
CLO4.2
CLO4.3
	A1.1
A1.2
A2.1
A3.1


	5
	Chapter 2.  Random variables and probability distributions
2.1 Random variables 
2.1.1 Discrete random variables
2.1.2 Distribution function
2.1.3 Continuous random variables
	Lecture: 2
Exercise: 1
Self-study: 6

- Instructor provides lecture through LMS system. 
- Instructor assigns homework at class or through LMS system.
- Preparation of students before class:
+ Pre-reading: section 2.1 in the lecture.
+ Do exercises.
	CLO2.1
CLO2.2
CLO2.3
CLO4.1
CLO4.2
CLO4.3
	A1.1
A1.2
A2.1
A3.1


	6
	2.2. The characteristic numbers of random variables
2.2.1 Expectation
2.2.2 Variance and standard deviation
2.2.3 Median and mode
	Lecture: 2
Exercise: 1
Self-study: 6

- Instructor provides lecture through LMS system. 
- Instructor assigns homework at class or through LMS system.
- Preparation of students before class:
+ Pre-reading: section 2.2 in the lecture.
+ Do exercises.
	CLO2.1
CLO2.2
CLO2.3
CLO4.1
CLO4.2
CLO4.3
	A1.1
A1.2
A3.1


	7
	2.3 Some important probability distributions
2.3.1 Bernoulli distribution and binomial distribution
2.3.2 Poisson distribution
2.3.3 Uniform distribution          
2.3.4 Exponential distribution          

	Lecture: 2
Exercise: 1
Self-study: 6

- Instructor provides lecture through LMS system. 
- Instructor assigns homework at class or through LMS system.
- Preparation of students before class:
+ Pre-reading: section 2.3 in the lecture.
+ Do exercises.
	CLO2.1
CLO2.2
CLO2.3
CLO4.1
CLO4.2
CLO4.3
	A1.1
A1.2
A3.1


	8
	2.3 Some important probability distributions (continued)
2.3.5 Normal distribution          
2.3.6 Student distribution          and Chi-squared distribution          
	Lecture: 2
Exercise: 1
Self-study: 6

- Instructor provides lecture through LMS system. 
- Instructor assigns homework at class or through LMS system.
- Preparation of students before class:
+ Pre-reading: section 2.3 in the lecture.
+ Do exercises.
	CLO2.1
CLO2.2
CLO2.3
CLO4.1
CLO4.2
CLO4.3
	A1.1
A1.2
A3.1


	9
	2.4 Random vector 
2.4.1 Definition and examples
2.4.2 Discrete random vectors
2.4.3 Covariance and correlation coefficient
	Lecture: 2
Exercise: 1
Self-study: 6

- Instructor provides lecture through LMS system. 
- Instructor assigns homework at class or through LMS system.
- Preparation of students before class:
+ Pre-reading: section 2.4 in the lecture.
+ Do exercises.
	CLO2.1
CLO2.2
CLO2.3
CLO4.1
CLO4.2
CLO4.3
	A1.1
A1.2
A3.1


	10
	Chapter 3.  Statistics and statistical inferences
3.1 Sample theory
3.1.1 Population and random sample
3.1.2 Sampling methods
3.1.3 Characteristics of random sample
	Lecture: 3
Exercise: 0
Self-study: 6

- Instructor provides lecture through LMS system. 
- Instructor assigns homework at class or through LMS system.
- Preparation of students before class:
+ Pre-reading: section 3.1 in the lecture.
+ Do exercises.
	CLO3.1
CLO3.2
CLO3.3
CLO4.1
CLO4.2
CLO4.3
	A1.1
A1.2
A3.1


	11
	3.2 Parameter estimation
3.2.1 General introduction
3.2.2 Point estimator
3.2.3 Interval estimator
	Lecture: 2
Exercise: 1
Self-study: 6

- Instructor provides lecture through LMS system. 
- Instructor assigns homework at class or through LMS system.
- Preparation of students before class:
+ Pre-reading: section 3.2 in the lecture.
+ Do exercises.
	CLO3.1
CLO3.2
CLO3.3
CLO4.1
CLO4.2
CLO4.3
	A1.1
A1.2
A3.1


	12
	3.2 Parameter estimation (continued)
3.2.4 Confidence interval of mean
3.2.5 Confidence interval of proportion
	Lecture: 2
Exercise: 1
Self-study: 6

- Instructor provides lecture through LMS system. 
- Instructor assigns homework at class or through LMS system.
- Preparation of students before class:
+ Pre-reading: section 3.2 in the lecture.
+ Do exercises.
	CLO3.1
CLO3.2
CLO3.3
CLO4.1
CLO4.2
CLO4.3
	A1.1
A1.2
A3.1


	13
	3.3. Hypothesis testing
3.3.1 General introduction
3.3.2 Hypothesis testing for mean
3.3.3 Hypothesis testing for proportion
	Lecture: 2
Exercise: 1
Self-study: 6

- Instructor provides lecture through LMS system. 
- Instructor assigns homework at class or through LMS system.
- Preparation of students before class:
+ Pre-reading: section 3.3 in the lecture.
+ Do exercises.
	CLO3.1
CLO3.2
CLO3.3
CLO3.4
CLO4.1
CLO4.2
CLO4.3
	A1.1
A1.2
A3.1


	14
	3.4 Correlation and regression
3.4.1 The sample correlation coefficient
3.4.2 The regression line
	Lecture: 2
Exercise: 1
Self-study: 6

- Instructor provides lecture through LMS system. 
- Instructor assigns homework at class or through LMS system.
- Preparation of students before class:
+ Pre-reading: section 3.4 in the lecture.
+ Do exercises.
	CLO3.1
CLO3.2
CLO3.3
CLO3.4
CLO4.1
CLO4.2
CLO4.3
	A1.1
A1.2
A3.1


	15
	Review
	Lecture: 1
Exercise: 2
Self-study: 6

- Instructor provides lecture through LMS system. 
- Instructor assigns homework at class or through LMS system.
- Preparation of students before class:
+ Re-read the lecture.
+ Do exercises.
	CLO1.1
CLO1.2
CLO1.3
CLO2.1
CLO2.2
CLO2.3
CLO3.1
CLO3.2
CLO3.3
CLO3.4
CLO4.1
CLO4.2
CLO4.3
	A1.1
A1.2
A3.1




7. Study materials
Textbooks:
[1] Nguyen Van Quang, Textbook of Probability, Vietnam National University Press, Hanoi, 2008 (in Vietnamese).
[2] Dang Hung Thang, Application Statistics, Education Publisher, 2015 (in Vietnamese).
[bookmark: _GoBack]References:
[1] Sheldon Ross, Introduction to Probability and Statistics for Engineers and  Scientists, 5rd ed, Academic Press, 2014.
[2] John Rice, Mathematical Statistics and Data analysis, 3rd edition, Duxbury, 2007.
[3] Nguyen Van Tuan, Analyze data and charts with R (in Vietnamese), https://cran.r-project.org/doc/contrib/Intro_to_R_Vietnamese.pdf
8. Course rules
- Students must attend at least 80% class hours; absence more than 20% will receive an F.
- Students complete assignments as prescribed by the instructor: submit workbooks and/or submit the assignments via LMS and/or do exercises on the board.
- Group activity is not required. However, instructor can organize group activities in class or assign homework in groups. Discussion points will count in the learning process assessment.
- References including textbooks, notes are prohibited in the midterm exam and final exam.
9. In charge of the course
- Department/Division in charge: School of Natural Science Education / Probability, Statistics and Applied Mathematics Division.
- Address: Office of School of Natural Science Education, 2nd Floor, A0 Building, Vinh University, 182 Le Duan, Vinh City, Nghe An Province. 

