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Outline
• Simple Regression
•Multiple Regression
• Application
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Reading: Chapter 10Reading: PART I

Example in Excel File: bit.ly/211excel20



Recall: Basic statistics
•Arithmetic Average:

• Variance:

• Covariance:
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Recall: Basic statistics
• Correlation:
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What is regression?
• Correlation analysis VS. Regression analysis

“CAUSE VS EFFECT”
Independent variable VS Dependent variable

Example
1. Movement between returns of the 2 stocks during 1st quarter of 2019
2. The impact of SET index on ADVANCE stock return
3. Relation between Finance and Statistics scores of BE students
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Intuition – Index Model
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Estimation Model:
!!!" = # + %!# + &$
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Recap wewantto understandhow affectY
y a t b X
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Classical Linear Regression Analysis

Simple Linear Regression: ' = %% + %&(& + )

Multiple Linear Regression: ' = %% + %&(& + %'(' +⋯+ %((( + )
(General form) 
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Simple Regression
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The important parameter of estimation 
• Coefficient
• Standard deviation
• R-square and Adjust R-square 
(Test of Goodness of Testing)
• Z, t, F statistics 
(Hypothesis Testing)
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Estimation & Interpretation – Ordinary Least Square (OLS)

Ordinary Least Square: Begin with Population Regression Function (PRF)

However, PRF is not directly observable, we estimate it from Sample 
Regression Function (SRF)
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Estimation & Interpretation – Ordinary Least Square (OLS)
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Estimation & Interpretation – Ordinary Least Square (OLS)

• This method creates the high probability that the estimators are the best 
estimation to the parameters
• It tries to minimize the residuals squares of estimation.
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Estimation & Interpretation – Ordinary Least Square (OLS)

OLS Estimators
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Estimation & Interpretation – Ordinary Least Square (OLS)

Precision or Standard Errors of Least-Squares Estimates
Estimation of : 
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What is regression output?
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Regression Output
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SUMMARY OUTPUT

Regression Statistics
Multiple R 0.2677
R Square 0.0717
Adjusted R Square 0.0665
Standard Error 0.0104
Observations 180

ANOVA
df SS MS F Significance F

Regression 1 0.0015 0.0015 13.7448 0.0003
Residual 178 0.0194 0.0001
Total 179 0.0209

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 2.9327E-05 0.0008 0.0377 0.9700 -0.0015 0.0016
X Variable 1 0.4191 0.1130 3.7074 0.0003 0.1960 0.6421



Estimation & Interpretation – Ordinary Least Square (OLS)

Coefficient of Determination
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Estimation & Interpretation – Ordinary Least Square (OLS)

Coefficient of Determination: R2 and Adjusted R2
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Estimation & Interpretation – Ordinary Least Square (OLS)

Analysis of Variance (ANOVA)
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Hypothesis Testing and Interval Estimation 
Test individual coefficient
test statistic to verify or falsify the null hypothesis

Testing of the significance of regression coefficient: t - test
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Hypothesis Testing and Interval Estimation 
Confidence interval derivation

confidence interval for     and 
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Example 
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Key Assumptions
1. Regressors are NOT correlated
2. Error variance is constant

3. Error terms are NOT correlated

4. Model is correct, i.e. liner vs. log form
5. Regressor and error term are correlated
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Example 
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Multiple Regression
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Estimation & Interpretation – OLS
The Generic Multiple Regression Model

1 2 2 3 3 ...i i i k ki iY X X Xb b b b e= + + + + + ni ,...,1=

Estimation of regression parameters:
The use of the matrix notation allows a view of how the data are housed in software programs.
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Estimation & Interpretation – OLS
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Estimation & Interpretation – OLS
From:

FOC: 
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Estimation & Interpretation – OLS
OLS Assumptions with matrix notation
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Estimation & Interpretation – OLS
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Estimation & Interpretation – OLS
Coefficient of determination R-square:

Testing the overall significance of regression:

ANOVA table for k-variable linear regression model:
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Application in Finance
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Recall: Total Risk
• Total risk = systematic risk + unsystematic risk
• The standard deviation of returns is a measure of total risk.
• For well-diversified portfolios, unsystematic risk is very small.
• Consequently, the total risk for a diversified portfolio is essentially 

equivalent to the systematic risk.
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Recall: Portfolios
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Index Model Regression Equation
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Regression and Risk Management
• Simple Linear Regression:

' = %% + %&(& + )

OR

1) A part that CAN be explained by the model
2) A part that CANNOT be explained by the model
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Regression and Risk Management
• Variance = Systematic risk + Firm-specific risk:

Why?
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Question?
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