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Building on prior coursework in statistical methods and modeling, students will obtain a deeper understanding of the entire process
of data analysis. The course aims to develop skills of model selection so that practical questions at hand can be properly formulated
as statistical null and alternative hypotheses. An important step is how to select a reasonable model, when one's first attempt does
not adequately fit the data. Students will learn how to explore the data, to build reliable models, and to communicate the results of

data analysis to a variety of audiences.

Tk % > iR Learning Outcomes

On successful completion of the course, students should be able to:

make good sense of the problem and identify what to measure for the question of interest;

summarize and describe the quantitative and qualitative data using some simple appropriate statistical measures;
identify the association among several continuous or discrete variables;

carry out appropriate and comprehensive statistical analyses based on real life data using SAS including model
selection, perform model diagnostics, formulate testable hypotheses, make appropriate statistical inferences, make
interpretations on the findings and report writing.
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This course covers: descriptive statistics, presentation and visualization of data; Simple statistical analyses for the one-sample and
two-sample case using parametric and nonparametric methods; Regression analyses: model fitting; variable selection and model
diagnostic checking; Analysis of Variance (ANOVA): 1-way, two-way and higher-way ANOVA; Covariance analysis; Categorical and
count data: binary logistic regression, Poisson regression. Real data sets will be presented for modelling and analysis using
statistical software for gaining hands-on experience.

b R e 2% %K Textbook and Supplementary Readings

In this course, no single textbook can cover all the topics. Relevant references are as follows:

[1] Ramsey, F. and Schafer, D. (2012). The Statistical Sleuth: A Course in Methods of Data Analysis, 3rd edition. Cengage Learning.
[2] Cody, R. (2011). SAS Statistics by Example. SAS Institute.

[3] Cody, R.P. and Smith, J.K. (2005). Applied Statistics and the SAS Programming Language, 5th edition. Pearson.

[4] Elliott, R.J. (2009). Learning SAS in the Computer Lab, 3rd edition. Cengage Learning.

[5] Kleinbaum, D.G., Kupper, L.L., Nizam, A. and Muller, K.E. (2007). Applied Regression Analysis and Other Multivariable Methods,
4th edition. Cengage Learning.
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Building on prior coursework in statistical methods and modeling, students will obtain a deeper understanding of the entire
process of data analysis. The course aims to develop skills of comprehensive data analysis so that practical problems at hand can
be properly formulated as statistical hypotheses and analyzed with statistical models. An important step is to select a reasonable
model when one's first attempt does not adequately fit the data. Students will learn how to explore the data, to build reliable
models, and to communicate the results of data analysis to a variety of audiences.
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On successful completion of the course, students should be able to:
=  Formulate practical problems as statistical problems and perform data analyses properly;

= Have a deep understanding of commonly used statistical methods and their application scenarios, e.g.
regression analysis, analysis of variance, generalized linear model;

=  Perform model selection and model diagnosis;

= Use SAS to carry out appropriate and comprehensive statistical data analyses and provide clear interpretations
on the findings.
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Chapter 1: Introduction (4 hours)
1.1 General data analysis process
1.2 Types of Data and common distributions
1.3 Descriptive Statistics and exploratory analysis

Chapter 2: A Brief Introduction to SAS (6 hours)
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2.1 Dataimport and manipulation
2.2 Basic SAS procedures and functions
2.3 Data visualization
Chapter 3: Basic Hypothesis Testing (8 hours)
3.1 Comparing two groups for continuous data
3.2 Comparing two groups for categorical data
3.3 Multiple comparison
Chapter 4: Regression Analysis | — Model Fitting (8 hours)
4.1 The multiple linear regression model
4.2 The least squares method
4.3 Maximum likelihood estimation
4.4 Model inference
Chapter 5: Regression Analysis Il — Variable Selection and Model Diagnosis (8 hours)
5.1 Variable selection
5.2 Model diagnosis
5.3 Unusual observation identification
5.4 Multicollinearity detection
Chapter 6: Analysis of Variance (6 hours)
6.1 One-way analysis of variance
6.2 Two-way analysis of variance
6.3 Analysis of covariance
Chapter 7: Generalized Linear Models (8 hours)
7.1 Logistic regression

7.2 Poisson regression

ot R e S E% R Textbook and Supplementary Readings

Textbook:

Ramsey, F. and Schafer, D. (2012). The Statistical Sleuth: A Course in Methods of Data Analysis, 3rd edition. Cengage Learning.

Supplementary Readings:

[1] Cody, R. (2011). SAS Statistics by Example. SAS Institute.

[2] Cody, R.P. and Smith, J.K. (2005). Applied Statistics and the SAS Programming Language, 5th edition. Pearson.
[3] Elliott, R.J. (2009). Learning SAS in the Computer Lab, 3rd edition. Cengage Learning.

[4] Kleinbaum, D.G., Kupper, L.L., Nizam, A. and Muller, K.E. (2007). Applied Regression Analysis and Other Multivariable Methods,
4th edition. Cengage Learning.
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