
Multivariate regression model and its estimation

Equation

An example of the model is
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where the regression vector ψt = [yt−1, ut, vt, 1] a parameters θ = {a, b, c, k} , + r covariance matrix of et.

Shortly

yt = ayt−1 + but + cvt + k + et

and in the matrix form

yt = θψt + et

ψ = [y1;t−1, y2;t−1, ut, v1;t, v2;t, v3;t, 1]
′

θ =

[
a11 a12 b1 c11 c12 c13 k1

a21 a22 b2 c21 c22 c23 k2

]



Estimation (Bayes)

Extended regression vector (for the example)

Ψt = [yt;t, y2;t, y1;t−1, y2;t−1, ut, v1;t, v2;t, v3;t, 1]
′

Information matrix

V =

[
Vy V

′

yp

Vyp Vp

]
where Vy is matrix 2×2, Vyp is matrix 2× 7 and Vp is matrix 7× 7.

Point estimates

θ̂t = V −1p Vyp
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Estimation (Least squares)

For the example: create

Y =


y1;1 y2;1

y1;2 y2;2

y1;3 y2;3

· · · · · ·
y1;N y2;N

 , X =


y1;0 y2;0 u1 v1;1 v2;1 v3;1 1

y1;1 y2;1 u2 v1;2 v2;2 v3;2 1

y1;2 y2;2 u3 v1;3 v2;3 v3;3 1

· · · · · · · · · · · · · · · · · · · · ·
y1;N−1 y2;N−1 uN v1;N v2;N v3;N 1


Point estimates are

θ̂ = (X ′X)
−1
X ′Y

Remark

The estimate entries correspond the the parameter θ shown with the equation above.
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