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COURSE DESCRIPTION 

 

A course on linear models, estimation and test of hypothesis in both the full and less than full rank models. 

 
COURSE OBJECTIVES  
 

The students will:   

1.  explain the motives behind using linear models; 

2.  differentiate between least squares and maximum likelihood estimation procedures; 

3.  implement simple and multiple regression models in conjunction with model checking procedures; 

4.  interpret all statistical results derived from all procedures related to regression; 

5.  exhibit values such as: 

     5.1 cooperation through group study; 

     5.2 honesty by claiming credit only for the work he has done; 

     5.3 zeal and seriousness of intent to learn by participating actively in class discussion, doing his homework regularly and           

consulting his mentor; 

     5.4 patience, perseverance and diligence by solving assigned exercise completely including the difficult ones; 

     5.5 faith by doing what is right and giving his best in performing any assigned task; 

     5.6 self-reliance by being able to solve problems independently. 
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Topic/ Subtopic Learning Strategies 

/Activities 

Week/ Meeting 

1. Introductory Concepts 

1.1 Elementary Matrix Operations 

1.2  Inverses of Matrices 

1.3 Eigenvalues and Rank 

Lecture 

Facilitated group discussion 

Problem solving 

 

2. Quadratic Forms and their Distributions 

2.1 Quadratic Forms 

2.2 Expectations and Variances of random vectors and    matrices 

2.3 Distribution of Some Special Quadratic Forms 

2.4 Independence 

Lecture 

Facilitated group discussion 

Problem solving 

 

3. Estimation in the Full Rank Model 

3.1 Formulation of the Full Rank Model 

3.2 Least Squares Estimation of Model Parameters 

3.3  Estimating the Variance 

3.4  Maximum Likelihood Estimation 

3.5  Interval Estimation of the Coefficients and of Linear 

Functions of the Coefficients 

3.6  Joint Confidence Region on the Regression Coefficients 

3.7  Generalized Least Squares 

Lecture 

Facilitated group discussion 

Problem solving 

 

4. Hypothesis Testing in the Full Rank Model 

4.1 Testing for Model Adequacy 

4.2 Hypothesis Tests on Subvectors 

4.3  Partial and Sequential Tests 

4.4  An Alternative Apporoach to Hypothesis Tests on 

Subvectors 

4.5 The General Linear Hypothesis 

4.6  Orthogonality 

Lecture 

Facilitated group discussion 

Problem solving 

 

5. Estimation in the Less Than Full Rank Model 

5.1 Conditional Inverses 

5.2 Reparameterization 

5.3 Estimability 

5.4  Interval Estimation 

Lecture 

Facilitated group discussion 

Problem solving 

 

       6.    Hypothesis Testing in the Less Than Full Rank Model 

6.1 Hypothesis Testing in a General Setting 

6.2 Reparameterization 

6.3 Some Less Than Full Rank Models 

Lecture 

Facilitated group discussion 

Problem solving 

 

       7.    Additional Topics 

7.1 Analysis of Covariance 

7.2 Random Effects Models 

7.3 Generalized Linear Models 

Lecture 

Facilitated group discussion 

Problem solving 
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TEACHING STRATEGIES/METHODOLOGY 

1.  Lecture 

2.  Report 

3.  Computer Hands-on Exercises using SAS 

 

 

REQUIREMENTS OF THE COURSE 
1.  Examinations / Reports 

2.  SAS outputs with discussions 

3.  Learning Output – critique of a paper 
4. Problem Sets 
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