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Regression Analysis Syllabus

First Course Syllabus
First Section: Matrices Review
1. Topic One: Matrix Definition
2. Topic Two: Some Types of Matrices
Square Matrix
Diagonal Matrix
Null (Zero) Matrix
Identity Matrix
Scalar Matrix
Symmetric Matrix
Upper Triangular Matrix
Lower Triangular Matrix
3. Topic Three: Transpose Matrix
- Properties of Transpose Matrix
4. Topic Four: Vectors
- Definition of Vector
5. Topic Five: Some Operations on Matrices
-Matrix Addition
-Matrix Multiplication:
e Properties of Matrix Multiplication
e Vectors Multiplication
- Transpose Pre-Multiplication of Two Vectors
- Vector Transpose Multiplication
e Multiplying Matrix By Vector and Vector bu Matrix
- Vector Pre-Multiplication
- Vector Post-Multiplication
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e Diagonal Matrix Pre. And Post Multiplication
-Determinants
¢ Finding the Determination of (2x2) Matrix
¢ Finding the Determination of (3x3) Matrix
¢ Finding the Determination using the Co-Factor with
Minors for (3x3) and (4x4) and Larger Matrix
-Matrix Inverse
e Properties of Inverse
e |nverse From the Adjoint

6. Matrix Inverse

Features of the inverse
- Finding the inverse using the adjoint matrix
- Finding the inverse using Doolittle method

Second Section: Regression Analysis
1. Some Concepts

- Definition of Regression Analysis
- Uses of Regression Analysis

2. Simple Linear Regression
Assumptions of Analysis
Estimation of Regression Parameters by Least Squares Method
Some Properties of Linear Regression Model

Estimating the Variance of Regression Coefficient
Estimating the Variance of the Intercept
Estimating the Variance for true mean value
Hypothesis Testing

Testing the Significance of Regression Coefficient

3. Confidence Limits (Interval-Estimation)

o Confidence Limits for 3;(C.I for 5;)
o Confidence Limits for §y(C.1 for 5,
o Confidence Limits for true mean value y, when X=X,
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4. (ANOVA) for S.L.R.

Equivalence between F-test and t-test

Superiority of t-test over F-test

R? Coefficient of Determination

Correlation coefficient between expected values and actual
observed values 1,5

Relationship of the correlation coefficient r to the estimated
regression coefficient 5,

Lack of fit Test

Maximum R?

Regression Through the Origin (Zero-Intercept)

Hypotheses Testing Regarding Regression from the Origin
Hypotheses Testing Regarding Correlation Coefficient

Estimation Using Maximum Likelihood Estimation (M.L. Method)
Matrix Approach to S.L.R.

ANOVA table using matrices

Variance and covariance using matrices

Response mean variance using matrices

O
O
O
O
O
O
O
O
O
O

5. Assumptions Violation in S.L.R.
o Test of Overall Assumptions
o Test whether the relationship between X and Y is linear.
o Autocorrelation Problem
o Modify the autocorrelation between errors.
o Test for Normality

6. Difference Between Regression and Correlation

References used in teaching

Arabic References (Textbook):

L3hadl, deasall daals," Hlasdl) dalas ) Jaadll' ;1987 ,35eme aila, g5l
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