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Example VAR(1), 2 variables, with Cholesky identifica-
tion

1st order

!/

DYt*:[ﬂUt yt],,ut:[utx ugil]

[0 reduced form after the estimation of coefficients (0.2, 0.5, 0.1, 0.7) using time series x
and y

xy = 0271 +05y1 +uy
yy = 0.1x, 1+ 0.7y, 1 +uf

in matrix notation (knowing that it comes from a SVAR)

L_fo2zo0s) L
Ye =101 o7 [Yr1 T

Be:
A1 =
AJA, =
BA,

after the estimation, time series u” and u¥ are known; calculate their variance-covariance

matrix
W= e 02, | T | —16 528

u
[J knowing that Be; = u,, calulate variance

2

Varu, = Var (Be) = B(are) B =B | % 0 | B

2
0 o2
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Cholesky decomposition of the variance-covariance matrix
2 =16 1 0 20 1 -0.8
-16 528 | | —0.8 1 0 4 0 1
N ——— e e e e
B Vare; B’
[0 SVAR is now identified, in matrix form (to get Ay, use Ay = BA; — AgA; = Ay)
Agy; = Ay; te

1 0 Ty _ 0.2 0.5 Ti_1 n ey

0.8 1 i N 026 1.1 Yi—1 e}
or in equation form

Ty = 0.21'15—1 + 0.5yt71 + ef
Yy = —0811375 + 0.261},5_1 + 1-]-yt—1 + 6?

2nd order

Dyt*:[yt xt]/,ﬁt:[uf uf]/

O reduced form after the estimation of coefficients (0.2, 0.5, 0.1, 0.7) using time series
and y
ry = 02z, 4+ 0.5y +uf
yr = 0.dxy 1+ 0.7y, 1 +uf

in matrix notation (knowing that it comes from a SVAR)

— 0.1 0.7 |-, ~
t = loz 0.5 }YHJF &
N &
Al =
AalAl ==
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after the estimation, time series u” and u¥ are known; calculate their variance-covariance

matrix

Varii — | O oww | _[528 —16
W= e 0% || —16 2

O knowing that B&, = ii;, calulate variance

- ~ ~ ~ 2 ~
Varti, = Var (Bét> = B (Varg,) B' =B { Ocr g ] B’

Cholesky decomposition

528 —16 | 1 0 5.28 0 1 -03
-16 2 ] -03 1 0 1.52 0 1

Vv
Varé; B’

B
[0 SVAR is now identified, in matrix form (to get A, use A, =BA; — AJA, = Al)
Aog’: = Aly:—l + €
1 0 Yt _ 0.1 0.7 Y1 + e%’
03 1 Ty 0.23 0.71 Ti_1 ey
or in equation form

v = 0.7x; 1+ 0.1y, 1 + €}

Ty —0.3y; +0.712, 1 + 0.23y,—1 + €}

Comparison

[J 1st order
e = 0.2z, +0.5y1 + €
—OSIt + 0.26.13t_1 + Llyt—l -+ th



Central bank economics (VAR + matriz algebra slides)

O 2nd order

ry = —0.3y +0.71z,—1 +0.23y,1 + €f
v = 0.7x, 1+ 0.1y, 1 + €}

O completely different models implying completely different dynamics (i.e. IRF)

Pro memoria: matrix algebra

[] Size matters, conformable matrices
(] Multiplication
c
[a b}x ld}:ac—kbd

(] Multiplication
a b .| € f| | ae+bg af+bh
| ce+dg cf +dh

[1 Inverse
10
AAT=A"TA=1=|01

(] Premultiplication, postmultiplication, multiplication is not commutative

AB # BA



