
 
The Multiple Linear Regression Model

General Model
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using a matrix notation
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Assumptions

we maintain all the basic assumptions hold

Elut O

var ve 0 homoscedasticity no heterescedasity

Cov Vt vs o no autocorrelation no serial correlation

Y but not Y X

No perfect linear relationship between Xi and Xi
var it 0 some observations for i are

different from others

Estimation
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First order conditions
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normal equations
Ni Tpa Bi Ext BE Ʃ Xtz βk Ʃ ex Ʃ Yt

Nz β Ʃ Xt Bi EXE BE eat BK Ext X.LK
EXE YE

Nkt Be Ʃ Xek β i Ʃ Xt Xt kt Be Ʃ Ex
Ʃ XtKYt

re arrange in matrix form
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X β Y

pre multiplying both sides by X

β x X'y

β XX X'y
If Xi are not linearly independent

will be singular
β cannot be estimated

sampling properties bias

β Xx y

IX X X Xβ U

Xx X β x u

β β x v

E pl β since ECU o

β is unbiased

variance covariance

β x X Y

X X Xβ U

x X B x x O

β β x X'U

E B β since ECU o B is unbiased



variance covariance
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en f fam r that
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estimated variance covariance
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General Linear Model II
K 2

Yt Bo β Xt β2XE2 Vt
138 B Xt BY 2

Pt Ye Ye
min EOE Ʃ Yt 7 7 wrt Bo B1 B2
normal equations form FOC's

Ni
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Ns
884 Be Xtz B Xt Xt 1 Ext EXE Yt

from N1

Bo x ̅ Bix pit
I
insertions to Nz and Nz gives
NP B EXE Ʃ e Hz Ext Yt
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from N2 NB after some reorganization
B 1

where It the residualsfrom theregression of its explanatory variable



on the other

YE Bo Bixt βzXt Vt

B ᵗ

where It the residuals from
Xt 10 12 ez Uti

the part of Xe not explained by Ez

Ye Bo Bixt B2XEz Ut

B

where Oti the residual from

2 20 C2 Xt Utz

the part of Ez not explained by Xe

Assignment
consider

1 YE Bo Bi Xt BzXt2 VEI
Yt output

2 Ye to 2 Xti Utz E labor
tz capital

3 Yt α a α Ez Ut3
1 is B 29

is 131 2



der the normal equations derived earlier
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where
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