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SYLLABUS: MATHEMATICAL STATISTICS II
1. General information	
1.1. Lecture informations (Sorted by A, B,C) 

[bookmark: OLE_LINK225][bookmark: OLE_LINK226]Instructor 1: Nguyễn Thanh Diệu, Associate Professor, PhD
Office: Department of Mathematics, School of Natural Science Education 
Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An
Email:  	dieunguyen2008@gmail.com
Research interests: Stochastic analysis; stochastic differential equations and applications
Instructor 2:Dương Xuân Giáp, Lecture, PhD
Office: Department of Mathematics, School of Natural Science Education 
Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An
Email:  	giapdx@vinhuni.edu.vn
Research interests: Limit theorems in probability
Instructor 3:Nguyễn Thị Thanh Hiền, Lecturer, PhD
Office: Department of Mathematics, School of Natural Science Education 
Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An
Email:  	hienntt@vinhuni.edu.vn
Research interests: Limit theorems in probability
Instructor 4: Nguyễn Trung Hòa, Senior Lecturer, PhD
Office: Department of Mathematics, School of Natural Science Education 
Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An
Email:  	hoant@vinhuni.edu.vn
Research interests: Theory of Probability and mathematical statistics
Instructor 5:Trần Anh Nghĩa, Lecture, PhD
Office: Department of Mathematics, School of Natural Science Education 
Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An
Email:  nghiata@vinhuni.edu.vn
Research interests: Reliability theory; Stochastic process.
[bookmark: OLE_LINK203][bookmark: OLE_LINK204][bookmark: OLE_LINK211]Instructor 6:Nguyễn Văn Quảng, Professor, PhD
Office: Department of Mathematics, School of Natural Science Education 
Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An
Email:  	nvquang@hotmail.com
Research interests: Limit theorems in probability
[bookmark: OLE_LINK223][bookmark: OLE_LINK224]Instructor 7: Lê Văn Thành, Associate Professor, PhD
Office: Department of Mathematics, School of Natural Science Education 
Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An
Email:  	lvthanhvinh@gmail.com
Research interests: Limit theorems in probability
[bookmark: OLE_LINK207][bookmark: OLE_LINK208][bookmark: OLE_LINK218][bookmark: OLE_LINK121][bookmark: OLE_LINK122]Instructor 8: Nguyễn Thị Thế, Senior Lecturer, PhD
Office: Department of Mathematics, School of Natural Science Education 
Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An
Email:  	thent@vinhuni.edu.vn
Research interests: Probability and mathematical statistics, stochastic differential equations

Instructor 9: Nguyễn Trần Thuận, Lecturer, PhD student
Office: Department of Mathematics, School of Natural Science Education 
Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An
Email:  	thuannt@vinhuni.edu.vn
Research interests: Backward stochastic differential equations, Malliavin calculus and applications

Instructor 10: Võ Thị Hồng Vân, Senior Lecturer, PhD
Office: Department of Mathematics, School of Natural Science Education 
Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An
Email:  	vanvth@vinhuni.edu.vn
Research interests: Stochastic process, Limit theorems in probability
1.2. Course Information:
	- Course Titlle (Vietnamese):  Thống  kê  toán học
		(English):Mathematical Statistics

	- Course Code: MAT30004

	- Course classification:

 (
xx
)	Faculty Package
	Foundation Major Course
	General Education
	


      Advanced Major Course  
      Research component course
       Other

	- Credit Units
	3

	[bookmark: OLE_LINK92][bookmark: OLE_LINK93]+Lecture
	34 (hours)

	+Interactive Tutorial
	11 (hours)

	+Laboratory Work
	

	+Group Discussion
	

	+ Self - study 
	90 (hours)

	- Prerequisites
	Aadvanced mathematics 1,2,3,  Probability and statistic

	- Corequisites
	Stochastic processes and Applications



2. Course Description
- The position of this course in the training program:
[bookmark: OLE_LINK55][bookmark: OLE_LINK56]    This course  is an introduction to advance statistics and it is taught in the 7th semester.
[bookmark: OLE_LINK137] - The importance of  course ing the training program:
[bookmark: OLE_LINK145][bookmark: OLE_LINK146][bookmark: OLE_LINK182][bookmark: OLE_LINK183] This course provides for the student the knowledge about statistics and apply them to solve the problems in the reality.
- The reasons students should take the course: 
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Through learning this course, students are fostered scientific thinking capacity, the method for solving problem in biology, economics and techniques by statistics knowledge. 
- The course provides the following knowledge and skills:
Knowledge: Two population hypothesis tests, Chi-square test, multiple linear regression and analysis variance.
Skills: Students must be proficient in working with statistical problems to solve the real problems.
3. Course objectives 
	Objectives
	Description
After completing this coursethe students would be able to:
	Learning outcome
	Ability standard

	G1
	[bookmark: OLE_LINK184][bookmark: OLE_LINK185][bookmark: OLE_LINK160][bookmark: OLE_LINK161]Know, remember and understand the concepts in statistics such as: Two population hypothesis testx, Chi-square test, multiple linear regression, analysis variance. 
	1.2.3; 1.3.4; 1.3.1; 2.5.4;
	3.0

	G2
	[bookmark: OLE_LINK162][bookmark: OLE_LINK163][bookmark: OLE_LINK242][bookmark: OLE_LINK243][bookmark: OLE_LINK171][bookmark: OLE_LINK172]analyze, explain and argue for solving statistics  problems  in G1 and the ability to self-read  literatures  under lecturer's suggestion 
	1.2.3;1.3.4;1.4.3; 2.2.1-2.2.4;2.3.1
	4.0

	G3
	[bookmark: OLE_LINK1][bookmark: OLE_LINK4]Have a positive learning attitude in cooperating  with instructor and other students when studying and doing assignments. 
- Have an effective plan to self-study, research and do assignments
	3.2.1-3.2.6; 4.6.2
	3.0


4. Learning outcomes
	Objectives
	Description
After completing this course the students would be able to:
	Teaching level (I, T, U)

	G1
	1
	[bookmark: OLE_LINK130][bookmark: OLE_LINK131][bookmark: OLE_LINK123][bookmark: OLE_LINK124][bookmark: OLE_LINK125]Know, remember and understand the basic content of two population hypothesis tests 
	T, U

	
	2
	[bookmark: OLE_LINK126][bookmark: OLE_LINK127]Know, remember and understand about problems in the χ2-Test
	T, U

	
	3
	[bookmark: OLE_LINK142][bookmark: OLE_LINK143]Know, remember and understand the concept of multiple linear regression.
	T, U

	
	4 
	Know, remember and understand the basic content of  analysis of variance.
	T, U

	G2
	1
	Classify the two population hypothesis tests problem and apply it to solve some  practical problems 
	T, U

	
	2
	Detaremine the χ2-Test for the problems in the reality and solve it.
	T, U

	
	3
	[bookmark: OLE_LINK138][bookmark: OLE_LINK139][bookmark: OLE_LINK140][bookmark: OLE_LINK141]Perform the setps  to solve multiple linear regression.
	T, U

	
	4
	[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK61]Perform calculations for variance analysis. Use a computer utility to analyze variance.
	T, U

	G3
	1
	[bookmark: OLE_LINK191][bookmark: OLE_LINK192]Have a positive learning attitude in cooperating  with instructor and other students when studying and doing assignments 
	U

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

	
	3
	[bookmark: OLE_LINK197][bookmark: OLE_LINK198]Have ability to present problems, self-study at home, and report the results of team.
	U


5. Assessment
	Assessment Elements
	Tasks
	Learning Outcomes
	Percentages
 (%)

	A1. Whole-process evaluation
	30%

	A1.1. Learning attitude (attendance, participation)
	10%

	
	A1.1.1 Attendance:
- 1 mark deducted in attendance mark every absence without leave.
- 0.5 mark deducted in attendance mark every absence with leave.
	G3.1
	5%

	
	A1.1.2 Participation:
- Be present at class on time;
- Refrain from talking and chatting in class; 
- Listen to lectures and take notes; 
- Participate in class discussion, solve in-class exercises and answer oral test questions;
- Demonstrate independent, critical and creative thinking
	G3.1,G3.3
	5%

	A1.2. Assignments (individual assignments, group assignments…)
	20%

	
	Check and correct Notebook :
Demonstrate self-learning topics and do homeworks (Get full mark if fulfill instructor’s requirements fully sufficiently and correctly, otherwise score with respect to percentage of fulfillment of requirements).
	G3.1-G3.2
	20%

	A2. Mid examination
	20%

	
	Quiz 1
Type: Multiple choice questions. 
Time: After week 4, details will be arranged by Centre of Quality Assurance.
	G1.1-G1.3
	

	A3. Final examination
	50%

	
	Take a paper Examination in 90 minutes. 
Time: After the course ends, details will be arranged by Centre of Quality Assurance.
	G1.1-G1.4
G2.1-G2.4
	


6. Class Schedule 
	Week
	[bookmark: _GoBack]Topics
	Learning Elements and Teaching Method
	Student’s task
	Learning outcome
	Assessment

	1
	[bookmark: OLE_LINK158][bookmark: OLE_LINK159][bookmark: OLE_LINK21]Chapter 1: Two population Hypothesis tests (9+3)
1.1. Review of hypothesis tests
1.2. Testing the difference between two means

	[bookmark: OLE_LINK94][bookmark: OLE_LINK95]Leture: 3.
Exercies and discussion:  0 
Self- study: 6
Lecturer provide the lecture notes  to student on LMS website. 
Lcturer  Provide the content  from section 1.1  to  section 1.2
	Student download  syllabus on LMS website. Read form section  1.1 to 1.2  in lecture notes before going to class.
	G1.1, G2.1, G3.1, G3.2, G3.3
	A1.1.1, A1.1.2,
A1.2.
A2.
A3

	2
	1.3. Analysis of paired data
1.4. [bookmark: OLE_LINK5][bookmark: OLE_LINK8]Test the difference between proportion
	Leture: 3.
Exercies and discussion:  0
Self- study: 6 
Lcturer  Provide the content  from section 1.3  to  section 1.4
	Read from Section 1.3 to 1.4 in [1] before going to class. Do all home work.
	G1.1, G2.1, G3.1, G3.2, G3.3
	A1.1.1, A1.1.2,
A1.2.
A2.
A3

	3
	1.5. Test the difference between variances

	[bookmark: OLE_LINK104][bookmark: OLE_LINK105]Leture: 1.
Exercies and discussion:  1
Self- study: 6
Lecturer provide the content from section 1.5 
	Read from Section 1.5 in [1] before going to class. Do all home work.
	G1.1, G2.1, G3.1, G3.2, G3.3
	A1.1.1, A1.1.2,
A1.2.
A2.
A3

	4
	1.6. [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Using the R software in comparing parameters of two populations
	Leture: 1
Exercies and discussion:  2 
Self- study: 6
 Lecturer provide content from section 1.6.
	Using R software to solve problems related to two population hypothesis tests   before going to class. Do all home work.
	G1.1, G2.1, G3.1, G3.2, G3.3
	A1.1.1, A1.1.2,
A1.2.
A2.
A3

	5
	Chaper 2: χ2-Test(9+3)
2.1. Test for Variance
2.2. Goodness-of-Fit Test 

	Leture: 3.
Exercies and discussion:  0 
Self- study: 6
 Lecturer provide content from section 2.1 to section 2.2
	Read from Section 2.1 to Section 2.2 in [1] before going to class. Do all home work.
	G1.2, G2.2, G3.1, G3.2, G3.3
	A1.1.1, A1.1.2,
A1.2.
A2.
A3

	6
	2.3. Test for Independence. Contingency Tables
	[bookmark: OLE_LINK101][bookmark: OLE_LINK106]Leture: 3
Exercies and discussion:  0 
Self- study: 6
 Lecturer providecontent from section 2.3
	[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Read from Section 2.3 in [1] before going toclass. Do all home work.
	G1.2, G2.2, G3.1, G3.2, G3.3.
	A1.1.1, A1.1.2,
A1.2.
A2.
A3

	7
	2.4. Test for Homogeneity
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Leture: 2
Exercies and discussion:  1 
Self- study: 6
 Lecturer providecontent from section 2.4.
	[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Read from Section 2.4 in [1] before going toclass. Do all home work.
	G1.2, G2.2, G3.1, G3.2, G3.3.
	A1.1.1, A1.1.2,
A1.2.
A2.
A3

	8
	2.5. [bookmark: OLE_LINK11][bookmark: OLE_LINK12]Using the R software in Chi square tests  
	Leture: 1
Exercies and discussion:  2 
Self- study: 6
 Lecturer providecontent from section 2.5.
	[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Using R software to solve problems related to Chi square tests   before going to class. Do all home work.
	
	

	9
	[bookmark: OLE_LINK128][bookmark: OLE_LINK129]Chapter 3: Multible linear regression(7+2)
3.1. Regression Models 
3.2. Estimating the Coefﬁcients. Using Matrices 
	Leture: 3
Exercies and discussion:  0 
Self- study: 6
Lecturer povide content from sections 3.1 to section 3.2
	Read from Section 3.1 to Section 3.2 in [1] before going to class. 
Do all home work.
	G1.3, G2.3, G3.1, G3.2, G3.3.
	A1.1.1, A1.1.2,
A1.2.
A2.
A3

	10
	3.3. Statistical Consideration of Regression 
3.4. Choice of a Fitted Model Through Hypothesis Testing 

	[bookmark: OLE_LINK107][bookmark: OLE_LINK108]Leture: 2
Exercies and discussion:  1 
Self- study: 6
 Lecturer provide content from  section 3.3 to section 3.4

	Read from Section 3.3 to Section 3.4 in [1] before going to class. 
Do all home work. 
	G1.3, G2.3, G3.1, G3.2, G3.3.
	A1.1.1, A1.1.2,
A1.2.
A2.
A3

	11
	3.5. Categorical Regressors 
3.6. Study of Residuals
3.7. Logistical Regression

	Leture: 2
Exercies and discussion:  1
Self- study: 6
Lecturer provide content in  sections 3.5, 3.6; 3.7
	Read from Section 3.5 to Section 3.7 in [1] before going to class. 
Do all home work.
	G1.3, G2.3, G3.1, G3.2, G3.3.
	A1.1.1, A1.1.2,
A1.2.
A2.
A3

	12
	Chapter 4: Analysis of Variance (9+3)
4.1. Introduction 
4.2. One way analysis of variance
	Leture: 3
Exercies and discussion:  0 
Self- study: 6
Lecturer provide content in  section 4.1, 4.2

	[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Read from Section 4.1 and 4.2 in [1] before going to class. 
Do all home work.
	G1.4, G2.4, G3.1, G3.2, G3.3.
	A1.1.1, A1.1.2,
A1.2.
A3

	13
	4.3. Multiple Comparisons: Tukey’s Method

	Leture:3
Exercies and discussion: 0 
Self- study: 6
Lecturer provide content in  section 4.3

	Read from Section 4.3 in [1] before going to class. 
Do all home work.
	G1.4, G2.4, G3.1, G3.2, G3.3
	A1.1.1, A1.1.2,
A1.2.
A3

	14
	4.4. Two way analysis of variance

	Leture: 2
Exercies and discussion:  1
Self- study: 6
Lecturer provide content in  section 4.4

	Read from Section 4.4 in [1] before going to class. 

Do all home work.
	[bookmark: OLE_LINK26][bookmark: OLE_LINK27]G1.4, G2.4, G3.1, G3.2, G3.3
	A1.1.1, A1.1.2,
A1.2.
A3

	15
	4.5  Using the R software in analysis of vaiance
	Leture: 1
Exercies and discussion:  2 
Self- study: 6
Lecturer provide content in  section 4.5

	Using R software to solve problems related to Analysis of variance  before going to class.
Review and do all home work.
	G1.4, G2.4, G3.1, G3.2, G3.3
	A1.1.1, A1.1.2,
A1.2.
A3



5. References
Textbooks:  
1.  Đặng Hùng Thăng, Thống kê và Ứng dụng, Tái bản lần 3, NXBGD, 2015.
1. Sheldon M. Ross, Introduction to Probability and Statistics for Engineers and Scientists, 3rd ed, Academic Press, 2004.
Additional references include:
[2]. Jay L. Devore. Probability and Statistics for Engineering and the Sciences, Eighth Edition, Richard Stratton (2010).
[3]. Walpole, R.E., Myers, R.H., Myers, S.L. and Ye, K, Probability & Statistics for Engineers & Scientists, Ninth Edition,Prentice Hall (2011).
6. Course rule
-  Students have to submit assignments as required.
- Students are not eligible to attend Final Examination if one of the followings occurs:
       +) Do not fulfill at least 30% of workload required in Section A1.2.;
       +) Attendance rate is below 80%.
7. In charge of discipline
Department/Division in charge: School of Natural Science Education / Probability – Statistics and Applied mathematics Divíion.
 Address: Office of School of Natural Science Education, 2nd floor, A0 Building, Vinh University. 
Email:faculmath@vinhuni.edu.vn
5

