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Expe
ted values in multiple linear regression

If

E [y] = Xβ

and

β̂ =
(

X

′
X

)

−1

X

′
y

then

E [β̂] = β

- only depends on mean stru
ture

Example: Sometimes a dependent variable does not vary in a simple linear fashion as a fun
tion

of two independent variables as in EYi = α+ βxi + γwi . In parti
ular, it may be
ome obvious

that the response, as a fun
tion of x , does not have the same slope for two di�erent values

of z . In this 
ase an intera
tion model is required: yi = α + βxi + γwi + δxiwi . De�ning

xi1 = 1, xi2 = xi , xi3 = wi , xi4 = xiwi , this be
omes a multiple linear regression model.

Gunnar Stefansson Expe
ted values and varian
es in multiple linear regressionSeptember 3, 2022 2 / 4



Expe
ted values and varian
es in multiple linear regression

Varian
es in multiple linear regression

If

V [y] = σ
2

I

and

β̂ =
(

X

′
X

)

−1

X

′
y

then

V

[

β̂
]

= V
[

(X′
X)−1

X

′
y

]

=
(

(X′
X)−1

X

′
)

V [y]
(

(X′
X)−1

X

′
)

′

= . . .

= σ
2(X′

X)−1

.

Depends on true varian
e stru
ture - not on p.d.f.
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Covarian
es between parameter estimates

Var-
ov matri
es also have 
orrelations between estimates.

Also get numeri
al estimates of the var-
ov matrix as well as all 
orrelations

on
e an estimate, σ̂
2

, of σ
2

be
omes available.

Example: SLR
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