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Outline of the lecture 

• Introduction 

• Least Squares Method 

• An application: the trend of a time series 

• Summary & Background 

• The Classical Assumptions 

• The Coefficient of Determination (R2) 

• Further Theorems, Tests of Hypotheses and Confidence Intervals 

• Two-sample t-test for the difference of the population means // σX=σY 

• Simple linear regression without the intercept term 
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Simple Linear Regression:  Example 

 1 8.01 7.24 

 2 7.81 6.62 

 3 4.38 5.53 

 4 3.54 4.47 

 5 6.17 6.35 

 6 6.64 6.56 

 7 7.58 6.68 

 8 8.98 7.46 

 9 1.01 3.53 

10 5.88 5.56 
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The trend of a time series:  Example 

 1  1 3.42 

 2  2 4.30 

 3  3 4.53 

 4  4 4.94 

 5  5 5.52 

 6  6 5.68 

 7  7 6.28 

 8  8 7.16 

 9  9 7.49 

10 10 8.18 
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Simple Linear Regression:  Corollaries 
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Simple Linear Regression:  Theorem 8 



Hypotheses about all the parameters 
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The Coefficient of Determination  (R2):  Theorem 9 



F-test for the null hypothesis   H0:  β=0 
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Simple linear regression without the intercept term 

the normal equation 


