VAR and SVAR II: Some equations

Nicolas A. CUCHE
January 2001

Abstract

This script reviews some basic equations concerning VAR impulse-response func-
tions. VAR(2) yt = ©1y:—1 + ©2y:—2 + e; used as illustration.
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1 Impulse-response I (VMA)

> IRF for y; = O1y; 1 + O2y: 2 + e, via VMA(o0)

Yi = ©O1yi—1+602yi_ote
vi = (1-6,L—0,L%) e
ye = (I+UL+TL%+...)e

> Calculation of ¥ elements

(I-0.L-0:L2)"" = (T+ WL+ WLl?+...)
= ([-©1L—6L%) (I+ WL+ Wyl?+...)
= I+ (¥ -6)L

+(Uy — 0,9, — 0y) L?
+ (U3 — O10y — W) L3
+ (U —O1U3 — QW) L + ...



> Each parenthesis has to equal zero

¥, = O

Uy = Oy+6°

Uy = 20,0, +63

¥, = 0343010, + 6]

2 Impulse-response II (VAR)

> Impulse-response functions (I RF') can also be represented by the autoregressive struc-
ture of the original model, e.g. TRF; = ©1IRF;_1+09IRF;_5 using the autoregressive
structure, ¥; = 04, and Yp= 1. Calculation produces the same IRF

\IIQ - @1‘1’1"’@2‘1’0
= O07+06,

g O01Y, + 0,0,
= 20,0, +6?

Uy = 0,¥3+ 0¥,
02 + 30%0, + 6}

> Note that each equation ¥, = OV, ; + 02V, 5 corresponds to each L parenthesis in
the previous calculation

> Interpretation. AR elements say how the contemporaneous value is related to past
elements. After a shock, that is normal to see the reaction of the vector being linked
to the past reactions in the same way as without any shock

3 Impulse-response III (Companion)

> Companion way to calculate impulse-response functions

Yo = ©O1yi1+0O2yiote
() = (0 )2 )+(9)
Yi-1 I 0 Yi—2 0
st = Mg +e

where g, = (yyt >’M:<I®1 0®2>)et:(%t>
t—1



> Idea. This companion form corresponds to a VAR(1) with IRF using the single AR
element M raised at a power corresponding to the impulse horizon. Only the 1,1
element is however relevant. Accordingly we use matrix J = ( I 0 ) to select this
element

> IRF

IRF, : JMJ =6,

2
IRFy JMQJ/:( I 0 ) < 615162 Gé?2 > ( f) )

= @%-1—62

3 2 2
ey ey (1) ( e o) (1)

@21) + Oy 0,0,
— 0% 420,0,

O + 3070, + 03 ...
[RF, : IMAY = (I 0)< e )(

= 0] +30670, + 63

O -
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