Regression I

Lecture 2

Data vary.  (That's why they're interesting.)  In the modeling process we try to figure out why they vary, or how to account for the variation.  Why doesn't this process give the same results every time?

Variance--average squared deviation from the mean.


Individual points vary from the overall mean.



SST – Variation from the overall mean



SSR – Variation from the trend line



SSE – Remaining variation

How do we measure variation?
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the variance of x (from a sample)
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a deviation from the mean
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a squared deviation from the mean
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the sum of squared deviations from the mean (SSxx)
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the average sum of squared deviations from the mean (sx2)
Proof of alternative formula for variance (sum of squares) just for some practice.
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Sums of Squares--partitioning the variation into sources.

SST=SSR+SSE

SST = 
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SSR = 
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SSE = 
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A single x – simple linear regression

Multiple regression – more then one x (independent predictor variable)

Least Squares Estimation
Have data points (
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Least squares goal: minimize SSE = 
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How do we minimize?  Differentiate, set partial derivatives equal to zero.
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 We solve for the parameters that minimize SSE 
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Minimization process:
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The results are:
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incidentally, 
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Table style of hand calculation (or Excel)
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