Vector Autoregressive Model (VAR)

3
4.1 ,
41.1 Unit Root
VAR
(Time Series)
Stationary Non-stationary
Spurious Regression R2
t
1 Stationary
Xt (4.1)
X 12 (p0+ <+ qx 1ter t=1 .., (4.1)
(First  Difference)
X 1 Stationary V2 1<1
<Po+ M+ (<Pi-TK -l+e, (42)
(PO + (pt+px,_, +e, (4.3)
Unit Root Test X, Null Hypothesis
HO:p =0 Unit Root X 1 Non-stationary)

Hi:p <0 Unit Root X 1 stationary)
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Unit Root Test X, Non-stationary
(First Difference)
Augmented Dickey-Fuller (ADF-Test)

Unit Root Lagged
Value Autocorrelation
(4.4)
AXl:a+pr+yAXt_1+{:|d0,AX,_,+e, (4.4)
Null  hypothesis Non-
stationary y
(Level)
K Mckinnon (1996) X,
Stationary x 1- 10
A:Hb(, =a + 37 +yAdx'_xt £ # IAGHX . + 6 (4.5)
Ad - d  Series
P = (Optimum Lag)
Residual  {¢1)
White Noise Degree of Freedom
Akaike Information Criterion (Aie)
AIC
412 VAR
VAR SimsB VAR

(Endogenous Variables)

Sims, C.A., "Comparison of Interwar and Postwar Cycles: Monetarism Reconsidered,” American Economic
Review. 70(1980), 250-257
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VAR
Error term
(Contemporaneous) Ordinary Least Square
(OLS)
VAR (Multiequation
Models)

ax1- [0+ £ + (4@

X1 (nx1)
A (nxn)
r0 fomy
[ (xn)
1 (nx1) (Error Term)
(Shacks)
1
(Serially Uncorrelated)
EXi) =10
E{ut s5)—Q (constant), =0
=0, A0
E(utx, 5)=10
VAR A'l (4.6)
VAR (Reduced Form)
X,=BO0+frB X,_ +e, (4.7)
X1 (nx1) VAR

B0 (nx1)



f2 (nxn)

(Iag)
et (nx1) (Error Terms)

BO, Bj e, 10, Al A~x,
VAR
4.1.3
Noise
LR Test¥4  AIC

AIC=riog 111 +2N
T = Usable Observations

| Z ‘ = determinant ~ Variance/Covariance Matrix
N = parameters

LR Test

58

Degree of Freedom

AIC

(2546: 144-145)

White
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VAR p
N= 2P+
AIC
414 Cointegration Johansen Cointegration Test
Cointegration
Engle and Granger (1987) Cointegration
Z,  Cointegrate db [Z - Cl(d,b)]
L Z1  Integrate d [I(d)]
2 a=axal2z an aAl
aZl=axZu+a2Z2+. +anZnl Integrate d-b b >0
a Cointegrating Vector
d Integrate
b Integrate
d=b

Multivariate Cointegration
Johansen (1988) Johansen and Juselius (1990)

Cointegrating Vector Maximum Likelihood Estimation ~ Cointegrating Vector
Unrestricted Vector Autoregression (Unrestricted VAR)
Z, Lag P
Z1=ALZ, | +.. +ApZlp +£1 (4.8)
Z, = Non-stationary
[z1- [ (1)] 1
Stationary [AZ, ~ 1(0)]
Al = (*)
£ .
A

__ (Optimal lag)
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(4.8) Vector Error Correction

AZ, =t AZ, 1+ +rplaziptl+nz, 1+£1 (4.9
r.=-(/ -A, -...-A); 1=15,P-1 [ =Identity Matrix
n=-(/-A-..-Ap)

N Rank N

Z1
(4.9 AZ, AZ, 1 Integrate Z1lp
Integrate Ztp Integrate
nz,_p Integrate Rank n
3
1) Rank( )=0
2) Rank (n) = Full rank L
Stationary  Integrate
3 Rank(n) =r 0/ gaeeR Reduced rank
Cointegrating Vector [
Johansen and Juselius (1990) Rank n
Likelihood ratio Trace test ~ Maximum eigenvalue
statistic Trace test ) Nullhypothesis (HQ
(4.9) Cointegrating ~ Vector r Alternative
hypothesis ( ) Cointegrating Vector [
r <0 <
=-21 (0)
=r2 (1-2,)
T =

A = Eigenvalues

Trace test Osterward-Lenum

(1992) |



VAR (4.7)
LR Test  Aie
Cointegration VAR 1
Cointegration
Cointegration Rank ( ) -0
Stationary VAR
(Rank ( ) 0)
VECM VAR level
Error term
Stationary OLS Spurious
regression
4,15
2 . .2540 ol
Chow's
Breakpoint Test ~ Chow’s Forecast Test VAR
Chow's Breakpoint Test
2
Residual Sum
of Square 3 Chow's Forecast

Test 2
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Chow's Breakpoint Test ~ Chow's Forecast Test

Chow's Breakpoint Test

C(ut -1 -uu2) Tk

S (11+ 2 2)(T-2k) (410
Chow's Forecast Test
(" - ")
(1) - v 419

= Residual of Square
[ 1 = Residual of Square

2 2 = Residual of Square

= Residual of Square

411 414
VECM VAR (Dummy)

2543
. 2543 0 1
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4.1.6 (Vector Error Correction Model)

Cointegration
( Reduced rank)
“Error Correction Mechanism”
“Granger Representative Theorem”

Ax, =03Vt 1+ Lagged (Axl,Ayl)'l' u (4.12)

Ay,:/\z,_].'l'Lagged (Ax,,Ay,)+£2, (4.13)

Lo X, -d- Pyt Error Correction term

£1,£2 = White Noise

Vector Error Correction (VECM)

Shock

4.1.7 Impulse Response Function and Variance Decomposition

1. Identification Problem

Impulse Response Function (IRF) ~ Variance Decomposition (VD)
Primitive VAR Model

Reduced Form VAR Model Primitive
VAR Model
(4.7) e, A~x , Ae,
, Primitive VAR Model
Primitive VAR Model |dentified
OLS  Reduced Form VAR Model Variance/Covariance

Matrix e (S| ( 4 )
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Var(eu) Cov(e2 el) Cov(e3e1) Cov(ede,)

Z Cov(e :0 Var{e2,)  Cov(e3,e.l) Cov(ele2l) (4.14)
Covie 63) Cov(e2e3 ) Var(e3) Cov(edled)
Cov(e,,ed) CovieZed) Cov(e3,ed) M O
6 Symmetric Matrix 10
(Unknown Variables)  Primitive VAR Model
16 A 12 Var{ul) 4
Primitive VAR Model Underidentified
(Unknown Variables)
Choleski Decomposition
A
212 =403~ alA -
a23= a2 =0 (4.15)
ast =0
(Unknown  Variables)
A Far( )
1 (4.15) X2 X3 X 4,
(Contemporaneous Effects  Direct Effects) — x 2 3 4,
XU X 2, X3 X 4, (Indirect
Effects) x 1 (Lagged Values) ~ Reduced Form VAR Model 2
X 3 X 4 X 2, Xu
X2, 1 X 2, 3
1 2
(4.15)
(Disturbance Terms) ~ Reduced Form VAR Model ~ Primitive VAR Model
e =«]
o S s oua (4.16)

edr - CIMI(srcszuar wat

eAt ~ CAW "FC42U2LFCAU3 '"F 4,
e, =AM =C,
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Choleski Decomposition

Endogenous Xu X2 Xs X 41

2. Impulse Response Function (IRF)

Impulse Response Function
One Standard Deviation

(
)
Impulse  Response  Function
(Shock)
Impulse  Response  Function
VAR Vector Moving Average (VMA)

(4.17)

(4.17) X 1 X 1
e, A~' 1
VAR et (Serially Uncorrelated)



(Comtemporaneously) e, TA~" 1
(4.17)
X1=T1 > 4- (4.18)
.= BA~ (24)
X' :T| +1|-t> ‘oo (419)
(4.9)
1
IR, 1+ RP Q1(0 012(0 0130 014(0 URP
SET,  SET, @ 021b') 0220) 023(0 0240) USH,
TCE, TCE, =0 0310) 032(0 033(0 034(0  UTCE
CORE, _ CORE, d = 043(0 O044(0. » CORE,
ko impact Multiplers
ik (1) Impulse  Response
Function 1 i (0)
SET RP, ",(1)
RP1 1 SET, NA(1)
RPL sETHL
Impulse Response Function  Plot
3. Variance Decomposition (VD)
Variance Decomposition Forecast
Error Variance
Forecast Error Variance
Variance Decomposition Forecast Error Variance

(Innovation)
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Forecast Error Variance

1 Forecast Error Variance
(4.17) X 1 VMA
Forecast Emor Xt ! [}
X\jeh — - +¥ = OjS,(S)Uj (4.20)
xinh -E, I#A 0 X il+h
X1t Xt X..... Forecast Error Variance Xt
El(x,,., -EXWX 1 -EX, 1, X)} =7Y_0 5Z_Ot | (4.21)
ijs I 05
X 1Hh X
> 43,
X1+ X it
S >

100 4.22)



4.2

VAR '

(Repurchase Rate : RP)

(SET Index : SET)

14
14

68
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(Housing Prices Index: HPI)

b
3
( )
(Average Housing Prices: AHP)
(
)
C.21 L 2547 2541
3.
2
[§
5 "Housing Price Index: the Thai

Experience”  www.bot.or.th

Classification of Individual Consumption by Propose (COICOP)


http://www.bot.or.th
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. 2536
- 2547 . 2536

(Total Consumer Expenditure: TCE)

(Consumer Expenditure on
Nondurable Goods and Services: CEN)

(Consumer Expenditure on Durable
Goods: CEP)

(Core Consumer Price Index: CORE)

VAR 2541
Take
VAR
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RP LNSET LNTCE LNCORE

2
RP LNSET LNCEN LNCORE
3
RP LNSET LNCED LNCORE
4
RP LNHPI LNTCE LNCORE
5
RP LNHPI LNCEN LNCORE
6
RP LNHPI LNCED LNCORE
I
RP LNAHP LNTCE LNCORE
8
RP LNAHP LNCEN LNCORE
9

RP LNAHP LNCEN LNCORE

VAR 1

RP, = [(+E A, RP_. +£ A2LNSET,I+€ AZLNTCEL+£ A4LNCOREL +e,
LNSET, =A@+£ A2ARP,_, +£ A2ZLNSET, +£ ABZLNTCE,+f£ A4aLNCORE, +ex
LNTCE, =AB+£ A3,RP, +£ AJALNSET, +£ IABLNTCE,,+£ As;aLNCORE, +s3

LNCORE, =AW +£ A4RPA+£ ALLNSET, +£ AZLNTCE, +£ AZLNCORE, +eu



Wealth Effect

43

. .2536

. .2536

.. 2547
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