
• Simple Linear Regression

– Model: Yi = β0 + β1Xi + εi

– Pearson Correlation Coefficient between 2 Variables (ryx)

* ryx =

∑
(xi − x)(yi − y)√∑

(xi − x)2
∑

(yi − y)2
= β̂1

sx
sy

* R2 = r2yx = SS(Regression)
SS(Total)

• Multiple Linear Regression

– Model: Yi = β0 + β1 Xi1 + ...+ βk Xik + εi

– Lots of Pearson Correlation Coefficients: ryx1
, ryx2

, ..., ryxk
, rxixj

– Multiple Correlation Coefficient (Ry|x1,x2,...,xk
)

* Measures overall linear association between Y and the entire set of vari-
ables X1, X2, ..., Xk

* Ry|x1,x2,...,xk
= ryŷ =

∑
(yi − y)(ŷi − ŷ)√∑

(yi − y)2
∑

(ŷi − ŷ)2
=

√√√√√SS(Regression)

SS(Total)

* R2 = R2
y|x1,x2,...,xk

– Partial Correlation Coefficients (e.g., ryx1|z)

* Measures the linear association between 2 variables after controlling for
the effects of other variables (called covariates)

* ryx1|z =
ryx1
− ryzrx1z√

(1− r2yz)(1− r2x1z
)



Bivariate Normal Distribution 
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