
1 Simple regression

Formula for β̂1

β̂1 =

∑n
i=1(xi − x̄)(yi − ȳ)∑n

i=1(xi − x̄)2

Sum of squares

SST =

n∑
i=1

(yi − ȳ)2

SSE =

n∑
i=1

(ŷi − ȳ)2

SSR =

n∑
i=1

û2
i

Standard error of β̂1

se(β̂1) =
σ̂√
SSTx

where
σ̂2 = SSR/(n− 2)
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2 Multiple regression
Standard error of slopes

se(β̂j) =
σ̂√

SSTj(1−R2
j )

, j = 1, 2, ..., k

where

σ̂2 = (n− k − 1)−1
n∑

i=1

û2
i

t statistic
β̂j − βj

se(β̂j)
∼ tn−k−1 = tdf

F statistic
F =

(SSRr − SSRur)/q

SSRur/(n− k − 1)

or

F =
(R2

ur −R2
r)/q

(1−R2
ur)/(n− k − 1)

Quadratic models
y = β0 + β1x+ β2x

2 + u

∆y

∆x
= β1 + 2β2x

Turning point in quadratic models

x∗ =

∣∣∣∣∣ β̂1

ˆ2β2

∣∣∣∣∣
Interaction terms

y = β0 + β1x1 + β2x2 + β3x1 � x2 + u

∆y

∆x1
= β1 + β3x2
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