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中南财经政法大学课程教学大纲

Course Syllabus of

Zhongnan University of Economics and Law

	Course Title: Experimental design

	Course Code
	31133025
	Semester
	1

	Teaching Hours
	48
	Credits
	3

	Prerequisites
	Matrix Theory, Probability Theory, Mathematical Statistics

	Instructor Information

	Name
	Qin Hong
	Email
	qinhong@mail.ccnu.edu.cn

	Institute
	School of Statistics and Mathematics

	Applicable Object
	International Students

	Course Objectives
	The teaching purpose of DOE at the doctor level is to enable students to master the main analysis techniques and methods of multivariate statistical analysis, to be familiar with the principles and use of various analysis methods, and to apply the acquired knowledge to solve practical problems. Students successfully completing the class will be able to: 
1. Understand and apply the fundamental concepts of experimental design. 
2. Know which type of design to employ for specific experimental scenarios. 
3. Design proper experiments for each experimental scenario. 
4. Properly analyze the results of their experiments and draw proper conclusions; e.g., determine which factors and interactions of factors are most important in causing variation in the system studied. 

5. Build statistical models that can be used to improve and optimize the behavior of physical responses under study.

	Course Description

(200 words)
	Design of experiments (DOE) is defined as a branch of applied statistics that deals with planning, conducting, analyzing, and interpreting controlled tests to evaluate the factors that control the value of a parameter or group of parameters. DOE is a powerful data collection and analysis tool that can be used in a variety of experimental situations. DOE consists of an important set of methods whereby investigators can experiment efficiently with complex physical systems. Expertise in design of experiments is highly valued by employers across a wide range of disciplines including: manufacturing, microelectronics, chemicals, pharmaceuticals, and biotechnology; and many more. 

	Assessment Methods
	Homework: 35%  Project: 15%  Midterm exam: 25%  Final exam: 25%. 

	Textbooks and References
	1.Fang, K.T., Liu, M.Q., Qin, H., Zhou, Y.D. : Theory and Application of Uniform Experimental Designs

2.Fang, K.T., Li, R., Sudjianto, A.: Design and Modeling for Computer Experiments. Chapman and Hall/CRC, 2006 

3.Rahul Mukerjee, C.F. Jeff Wu : A Modern Theory of Factorial Designs. Springer, 2000 
4.Douglas, Montgomery: Design and Analysis of Experiments (8th Edition), Wiley,2012

	Course planning

	Chapter 1
	Topic1: Introduction to DOE 
Topic2: Principles of ANOVA and One factor experiments Part


	Chapter 2 
	Topic1: Multiple Comparisons for One Factor Experiments
Topic2: Blocking in one factor Experiments


	Chapter 3
	Topic1: General Factorial Experiments

Topic2: 2 Level Full Factorial Experiments
Topic3: 2 Level Fractional Factorial Experiments


	Chapter 4
	Topic1: Mixture Designs
Topic2: Incomplete Blocking


	Chapter 5
	Topic1: Screening Designs
Topic2: Response Surface Methods


	Chapter 6
	Topic1: Definitive Screening Designs 

Topic2: Split Plot Design Structures



