VAR and VEC

Using R



VAR: Vector Autoregression

Y, = V+Z';’:1Ajyt_j + U,
t=1,..T
e Assumptions:
— Y. Stationary or cointegrated K-variable vector
— v: K constant parameters vector
— At Kby K parameters matrix, j=1,...,p
— U 1.1.d.(0,%)
« Trend may be included: 6t, where 6 is K by 1
« Exogenous variables X may be added



Example

C: Log Personal Consumption Expenditure
Y: Log Disposable Personal Income
C~1(1),Y~I(1)

Consumption-Income Relationship:

Ct = Vc T accht-l T aclet-l t.. -(+ 6ct) T Ee
Y=V +a,Cg +a,, Y +...(F30) + g
Model Specification

— How many lags?

— Parameter restrictions?



Example
(Ct, Yt): 1947Q1 — 2015Q4

* VAR(6) without parameter restrictions:

Ct _ Vc:|+zf-31|:accj acyj:||:Ctj:|+|:uct:|
RUEAX Hlag  ay, || Y Uy
__0.006 N 0.9517 0.149" ||C N 0.335° —-0.047||C._,
10.0477 | 103117 0.7647 || Y., | |-0.151 0.099 || Y.,

+'—o.18o* —0.235™ |[ C_, . ~0.214~ 0.108 |[C,.,
| 0.203° 0135 || Y., | | —0.064 —0.065 || Y.,

+' 0.085 -0.046][C. 5] [ 0.012 0.112" |[C,, [
| -0.2497 0.138 || Y, 5 | |-0.012 0.1577 || Y, s | |Uy

< O




Example
VAR(6)

« VAR(6) with parameter restrictions:

Cl_[ 0 ] |oe46” 01337 |C..] [0.325
Y, 0.0477] 103357 0.759” || Y., | |-0.183 0.107

[-0169 —0.265""}{@3}{—0.156“ 0.079}{@4_

0175 -0.167" || Y., 0 0
+' 0 0 C.. N 0 0.1077 || C.,
| -0.2897 0.109" || Y5 | |0 0.1507 || Y.,

var| [ Ve || _[5:210e—05  2.475¢—05
Uy | |2.475e-05 7.709¢-05
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VAR and VEC

* If y,Is not stationary, VAR or VEC can only
be applied for cointegrated y, system:

— VAR (Vector Autoregression)
Y =V+D A (8 +u,
U
-1
Ay, =V+Iy, , + Z E):l IT Ay,_;(+ 6t) + u,
— VEC (Vector Error Correction)



VEC: Vector Error Correction

 Ifthereisnotrendiny, letII=af (ITis K
by K, aoisKbyr, Bis Kbyr, ris the rank of
IT, O<r<K):

p—1
Ay, =Vv+1ly, , + Zj:1 I, Ay, ; +u,

 v=ap+y,vy(op)=0
- 1
AY, :a(ﬁyt—1+u)+2?:1HjAyt—j 7T,



VEC: Vector Error Correction
Ayt — G(Blyt—l T H) + Z?:_llnjAyt—j T+ W

* No-constant or No-drift Model: v =0
Y = O’ W= 0]

» Restricted-constant Model: v = au
y=0,u#0

e Constant or Drift Model:
vy#0,u#0



VEC: Vector Error Correction

* If there is trend in y;,

b v=ap+y,y(ap)=0
ot = (ap+1)t, T (ap) =0

' -1
Ay, :a(ﬁyt_l+u+pt)+ZT:1HjAyt_j +y+1t+u,



VEC: Vector Error Correction

- -1
Ay, :a(Byt_l+u+pt)+2?:1HjAyt_j +y+1t+u,

No-drift No-trend Model: v=0,6=0
Yy=0,u=0,7=0,p=0
Restricted-constant Model: v =ap, 6 =0
Yy=0,u#0,1=0,p=0

Constant or Drift Model: 8 =0
Yy#0,u#0,7=0,p=0
Restricted-trend Model: 6 = ap
Yy#0,u70,71=0,p#0

Trend Model:
Yy#0,u70,1#0,p#0



Example Continued

Johansen Test with constant models and 6 lags

* VAR:

|:Ct:|: Vc +z§_1 accj acyj Ctj:|+|:uct:|
Yol 1Yy Payg Ay ]| Yoy ] [Un

e VEC:

ACt ] _ Vc n Tee ﬂ-cy Ct—l n 25 7z-ccj ﬂ-cyj ACt—j + uct
AYt | Vy Tye Ty Yt—l K yi Ty AYt—j uyt
 Rank 1: IT = af’

ACt Ve x; Ct—l 5 | ey oy ACt—j Uet
et P O D >3 v Pt




Example Continued

Johansen Test with constant models and 6 lags

« Constant model: v =apu + y (a #0, y=0)
_ACt x. Ct—l 5 | e Moy ACt—J c U
od 4 (O 0 010 > ) P A

* Restricted-constant model: v = apu (o #0)

(AC, | |« C . 7y |[AC_. ] [u
t|_ c [ﬂc ,By :| t—1 +ou |+ Zil ccj oyj t—j " ct
| AY, a, Y., N 7 7y || AYy Uy,

 No-constant model: v=0

AC a C 7. . ||AC, . u
t]_ c ':,BC ,By:' t-1 " Zil ccj cj t—j + ct
AY, a, Yy 7y 7y, AY,_ i U,



Example Continued

Johansen Test with trend models and 6 lags

* VAR:

Y, vy Hlay  ay || Yy o] | Uy

e VEC:

|:Act_ _ Vc n 7Z-cc ﬂ-cy |:Ctl:| n 25 7Z.ccj ﬂ-cyj ACt—j +|:5ct:| +|:uct:|
AY, | Y, Tye Ty |l Yia =1 i Ty AY,_ j 5yt U,

°

AC, _ V, .\ a, [ﬂc ﬂy] C._, +Z§_ T Ty ACt_j .\ ot .\ Uy,
AY, Vy a, Yia P g 7y || AV ot Uy




Example Continued
Johansen Test with trend models and 6 lags

 Trend model: 6 = ap+t
vy#0,u#0,t#0,p#0

ACt &, Ct—l 5 ﬂ-ccj ﬂcyj ACt—j z-ct c uct
el R R 2 el e K

* Restricted trend model: 6 = ap
vy#0,u70,t=0,p#0

ACt _ . Ct—l 5 ﬂccj 7Z-cyj ACt—j Ve uct
o (0 0 >R ) P A

 No trend or constant model: 6 =0
vy#0,u70,t=0,p=0

ACt . a; Ct—l 5 ﬂ-ccj ”cyj ACt—j Ve uct
o] (O A 0 >R ] v i S



