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Criterion for 2nd order regression model in the state-space form

J = (yt − st)
2 + ωu2t + λ (ut − ut−1)

2 =

= y2t − 2ytst + s2t + ωu2t + λu2t + 2λutut−1 + λu2t−1

yt ut yt−1 ut−1 1

yt 1 · · · −st
ut · ω + λ · −λ ·
yt−1 · · · · ·
ut−1 · −λ · λ ·
1 −st · · · s2t



Completion to square

Square

(x+m)2 = x2 + 2mx+m2

Completion to the square

x2 + 2mx+ n2 = x2 + 2mx+m2 −m2 + n2 = (x+m)2 + n2 −m2

In vectors

x′Ax+ 2x′Bm+m′Cm = x′Ax+ 2x′AA−1Bm︸ ︷︷ ︸
2x′Bm

+m′B′A−1
I︷ ︸︸ ︷

AA−1Bm︸ ︷︷ ︸
square in m

−m′B′A−1Bm︸ ︷︷ ︸
square in m

+m′Cm =

(x−m)′A (x−m)︸ ︷︷ ︸
full square

+m′Cm−m′B′A−1Bm︸ ︷︷ ︸
reminder


