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Summary Stats


(, (, correlation








(Interpretation:)


Regression slope


Regression formulas


(bivariate formulas)








Residuals








(Goodness of fit:)


Regression SS


Total SS		R-squared


Residual SS		Regression SE








(Hypothesis testing:)


SE(b1) bivariate








t-stat








P-value








T-stat based on null hypothesis that b=o


	= obs-exp/SE (b1)


Excel assumes 2-tailed 




















NOTES


Regression Line: 


Summarizes strength of relationship between indep variable (X) and dep variable (Y)


Units are important


Predictions dangerous to make beyond data range





Example:


Returnstock = risk-free rate+(( Returnmkt–risk free rate)


If ( > 1, asset riskier than overall mkt


If ( < 1, asset safer  than overall mkt





Goodness of fit:


Residuals: How far results are from the regression line





Regression SE, SD (residuals), RMSE:  Magnitude of prediction error; Excel calls it SE 





Like SD, on residual plot:


68% of values are +/- 1RMSE away


95% of values are +/- 2 RMSE away


If RMSE really high, means model could be wrong (variable omitted?).  Residual plot should have football shape, centered at 0





R-Squared: “Goodness of fit” statistic


If = 1, regression line has no errors and perfect fit


Doesn’t mean it’s a great model; could have happened by chance


If = 0, worst possible model


R-squared = corr (x,y)2 when bivariate regression


Tells us what % of variation in Y is explained by variable in the model





Sampling Error:


How accurate are b0 and b1 ? (each has its own distribution, so have 3 SEs).  Depends on sample size, outliers, SD of independent variables/SD dependent





For 95/100 regressions I run, 95% of CI will contain true slope.





Misc:


Elasticity of demand = % change in Q/% change in P


		     	= coefficient * Avg p/Avg q


% (TR = %( p( 1+ 1/elasticity)























FORMULAS


Regression Line: 


Y prediction  = intercept + slope * (X observation)





Slope = Rise = corr(X,Y)SD(Y) = cov (X,Y) = cov (X,Y)


             Run            SD(X)	             SD(X)2          Var(X)





Intercept = Avg(Y) – (Avg X)*slope

















Goodness of fit:


Residuals: ( (error) = observed – predicted





Regression SE 	= SQRT (MSE)


	= SQRT [(1/n) ( (actual – predicted)2]


= SQRT [(1/n) ( (residuals)2]





Residual SS 	= Sum of (Residuals)2


Regression SS 	= Sum of (bo + bix – avg Y)2


Total SS 	= Sum of (obs - avg)2





	





R-Squared: “Goodness of fit” statistic


	= 1- Var(residuals)                 


  	       Var(dependent variable Y)


	= 1 – Residual SS/Total SS


	= Regression SS/Total SS











Sampling Error:


Predicted dep variable = b0+ b1* indep variable + prediction error


	


95% CI for (true) intercept (0 = b0+/- 2 SE(b0) 


( SE from Excel


95% CI for (true) slope (1 = b1+/- 2 SE(b1)


( Have to calculate SE





SE (b1) = � EMBED Equation.3  ���= � EMBED Equation.3  ���
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