
Goal: derive least squares estimates for y = β0 + β1x+ ϵ.
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Step 1: Derivatives wrt β̂0 and β̂1
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Step 2: Set both derivatives equal to zero and simplify.
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β̂0 = ȳ − β̂1x̄

and

0 = −2

n∑
i=1

(xiyi − β̂0xi − β̂1x
2
i )

=

n∑
i=1

(xiyi − β̂0xi − β̂1x
2
i )

=

n∑
i=1

xiyi −
n∑

i=1

β̂0xi −
n∑

i=1

β̂1x
2
i

=

n∑
i=1

xiyi − β̂0

n∑
i=1

xi − β̂1

n∑
i=1

x2
i

1



then

β̂1

n∑
i=1

x2
i =

n∑
i=1

xiyi − β̂0

n∑
i=1

xi

=

n∑
i=1

xiyi − (ȳ − β̂1x̄)
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