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Abstract

The purpose of this study is to examine the dynamic effects of some macroeconomic
variables: money stock, gross domestic product, consumer price index and exchange
rates on determining housing price index behavior in Iran using the error correction
model. Using seasonal data, the model is estimated by Johansen-Juselius
cointegration approach during Y44 +—Y + + VY. The results reveal that all variables
have a significant and positive relationship-with housing price index. Forecast error
variance decomposition shows that a large amount of house price changes can be
explained by the variable itself until the fifth period, and with the increase of lag
periods, share of gross domestic product, exchange rates, money and consumer price
index would increase in explaining housing price index fluctuations. Furthermore,
the response of housing price index to one standard deviation impulse in the
aforementioned variables results in housing price index increase, and it returns to the
permanent level after ten periods. The value of error correction coefficient is equal
to —+ .V and is statistically significant; therefore, about \ ¥ percent of housing
price disequilibrium would be adjusted in each period. With regard to the nature of
housing sector.in Iran, such slow adjustment seems to be quite rational.

Keywords: houseing price, co-integration, error-correction mechanism, Iran
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Generalized Impulse Response(s) to one S.E. shock in the equation for Generalized Impulse Response(s) to one S.E. shock in the equation for
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Test Statistics and Choice Criteria for Selecting the Order of the VAR Model

sfe sk sk sk sk sk sk sk sk sk st st sk sfe sk sk ske sk ske sk sk sk sk sk sk sk sk sk sk sk sl sk ske sk sie sk sk sk sk sk ste st sk s sk sk ske sk sk sl st sk sk sk sk sk sk sk sk skeoskeoskoskoskoskokok skokok kel
skoskoskoskoskok

Based on 1¢ observations from Y ¥V QY to Y YA 1QY. Order of VAR = 1
List of variables included in the unrestricted VAR:

LHP LCPI LM LGDP LER
List of deterministic and/or exogenous variables:
C SCh SCy SCr

s sk sk sk ok sk sk sk sk sk st sk sk s s sk sk sk sk sk sk sk sk sk ste st sk sk s sk sk sk sk sk sk skosk sk sk sk st sk sk s s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskokoskosk ko kokoskosk
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Order LL AIC  SBC LR test Adjusted LR test
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AIC=Akaike Information Criterion/ SBC=Schwarz Bayesian Criterion

2 5ea (sl oy alaad (uaal ¥ o jlach Cueu gy
Cointegration with unrestricted intercepts and no trends in the VAR

Cointegration LR Test Based on Maximal Eigenvalue of the Stochastic Matrix
sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ste sk sk sk sk sk sfeske sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk siokokoskokoskokokok skokoskoskoskoskosk

14 observations from ¥ 14QY to. ) ¥ A1QY. Order of VAR = .
List of variables included in the cointegrating vector:

LHP LCPI LM LGDP LER

List of I(+) variables included in the VAR: SC\ SCy SCy
List of eigenvalues in descending order:

o0& o YEeny AVYATY Lo ATHTY Lrr00) AN

sfe st sk sfe sfe sfe Sheske sfe sfe sk she sfe sfe sfesfe sfe sfe s she she sfe s sie she sfe s e she sfe sfe s she she sfe sk she she sfe sk she she sfe s she she sfe st she she sfe st she she she st ke she she st e she she st e she sk st s she sk st skeske sk skeokosk sk

Null " Alternative Statistic 4 ¢ % Critical Value 4 +% Critical Value

r=—- r=>», oY .1VYVv1 YY.T1e YY.oYeo
<=\ r=Y YALTAYT YV.EY e Yé.q9
r<=Y r=y YY.oVTY YY VY YA Y
<=Y r=2¢ T.Y+41 YELAA YYL QA
<= ¢ r=o YAYA A A T.0v
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Use the above table to determine r (the number of cointegrating vectors).
Cointegration with unrestricted intercepts and no trends in the VAR
Cointegration LR Test Based on Trace of the Stochastic Matrix
3k sk sk sk sk sk ok sk ok ok ok ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk sk skosk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskokoskoskok sk skokoskokok sk kokosk sk sksksk
19 observations from Y ¥ 14QY to Y ¥A1QY. Order of VAR = .
List of variables included in the cointegrating vector:

LHP LCPI LM LGDP LER

List of I(+) variables included in the VAR: SC\ SCy SCy
List of eigenvalues in descending order:

080 YeErxy AYATY o ATTY Lrr00YA)
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Null Alternative Statistic 4 ¢ % Critical Value 4 +% Critical Value

r=—- = VY. oYAA Yoeogqes TT.YY e
<=\ >=Y EALATYY ENCAAN EoL.Y
<=y >=Y Yoo IV YY.o& e YALYA
<=Yy >=¢ T.09Y¢ YY L AT Yo.Yor
<= ¢ r=o YAYA Aoy T.00 0

s st sk ok sfe sk sk ok s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk st ksl s st sk ok sk stk sk sk stk sk sk skeokosk sk skoksk ok

Use the above table to determine r (the number of cointegrating vectors).
Cointegration with unrestricted intercepts and no trends in the VAR
Choice of the Number of Cointegrating Relations Using Model Selection Criteria
s sk sk sk sk sk sk sk sk sk s sk sk sk sk sk st sk st sk sk sk sk she st sk sk sk sk sk sk sk sk sk sk sie sk sk s sk sk sk sk sk sk sk st sk st ste sk sk st sk sk sk skeoske sleoske sk sk sk sl sk sk sieoskoske sk sk sk sk sk skeskoskeskosk
14 observations from Y ¥ 14QY to Y ¥A1QY. Order of VAR = ).
List of variables included in the cointegrating vector:

LHP LCPI LM LGDP LER

List of I(+) variables included in the VAR: SC\ SCy SCy
List of eigenvalues in descending order:

o0& o Yevy AYATY Lo ATHTY v 00 YA

st R sk R R s R sk R R R s R AR R s R R R s s R s R s R s R sk R sk
Rank Maximized LL AIC SBC HQC

r=-: 0¢q.VTAAQ oYa.VTAQ o V.¢YVAQ oY+.q+00
r=,\ oYT.TVY oY . T VY oo .YVYY oYe¢.YooV
r=y 09+.90¢0 00¢.90¢0 o) ELVET oYq. Y
r=Y 04V .VeEYT 001.YEYT oy .4¢Yo oYA.oVY T
r=¢ T AEVE 00T ANEY S oY .T4V) oYY .YEVA
=0 TeY L o YAY 00, *YAY oro.VYV+Q oYT.+q901

st e sfe i st e sfe ke sk ke s i sk ke sk ke sk ke sk ke sk sk sk sk sk sheskeske sk sk skesie sk ke skesie sk ke skesie sk ke skesie sk ke stk sk sk skesie sk sk skt skl skt skl skl skl kol kol skolokokoskokoskokk

AIC = Akaike Information Criterion~ SBC = Schwarz Bayesian Criterion
HQC = Hannan-Quinn Criterion

oyl jlaas usasly (ol Saa Jhays ¥ o jladd Ca g
ML estimates subject to exactly identifying restriction(s)
Estimates of Restricted Cointegrating Relations (SE's in Brackets)
Converged after Y iterations

Cointegration with unrestricted intercepts and no trends in the VAR
2k sk sk sk ok sk sk sk sk sk sk sk s s sk sk sk sk sk sk sk sk sk st st sk sk s sk sk sk sk sk sk sk sk skeske sk sk st sk s sk sk sk sk sk sk sk sk sk sk sk st sk sk s sk sk skoskoskokokosk ko ok skokosk
14 observations from Y ¥14QY to Y ¥A1QY. Order of VAR = ), chosenr =).
List of variables included in the cointegrating vector:
LHP LCPI LM LGDP LER
List of I( +) variables included in the VAR:
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SCh SCy SCy

sk sk sk ok ok o o o ot sk sk sk sk sk sk sk sk sk sk sk sk sk sk s s s st st sk sk sk sk sk sk sk sk sk sk sk sk sk o st st st st sk sk sk sk sk skoskosk skok sk sk ok ok sk sk ko sk skoskoskoskosk ok
List of imposed restriction(s) on cointegrating vectors:

ay=)\
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Vector
LHP ARSI
(*NONE¥*)
LCPI AR EE
(crogoyr)
LM S EEAE
(N goYA)
LGDP S R B
(.YAYoT)
LER S YY YA
(\*YAoAg)

s sk sk sk ok sk sk sk sk sk st sk sk s s sk sk sk sk sk sk sk sk sk st st sk sk s sk sk sk sk sk sk skosk sk sk sk sk sk sk sk s sk sk sk sk sk skeskeosie sk sk sk sk sk s sk sk skoskoskokoskok ko ok skoskosk

LL subject to exactly identifying restrictions= o Y1 . 1+ VY
s st st sk e ot s sk ke ot st sk ke s st sk e s st sk s s st s ke sk ot s e ke ot s sk s s o s ke o o sk sk ot st sk sk sk st sk ke st st sk ke s st sk ke sk st sk sk sk st stk sk sk stk sk okeok

(Sens craad (oAl (51 3 Ul aaal (5 6301 .0 o jlad Sy gy
ECM for variable LHP estimated by OLS based on cointegrating VAR(Y)
s sk sk sk sk sk sk sk sk sk sk sk sk s s sk sk sk sk sk sk sk sk sk st sk sk sk sfe sk sk sk skeoske sk sk sk sk sk sk sk sk sk s s sk sk sk sk sk sk sk sk sk sk st sk sk s s skoskoskoskokokosk kol ok skoskosk
Dependent variable is dLHP

14 observations used for estimation from Y ¥ 19QY to Y Y AT1QY
s st st sk e ot o sk sk o st sk ke s st sk e sk st o s s st Sk e 3ok e s 3 sk sk sk st s sk ke st s sk ke st st sk sk sk st sk ke s st sk ke s st sk ke s st sk sk sk st stk sk sk stk sk okeok

Regressor Coefficient Standard Error T-Ratio[Prob]
Intercept =YXy RARER SR R |
ecm) (-)) SARARYS L YYoYA —¢. Yo q[Lr v ]
SCh S YYY oo Y AY Ao AYAYY[LYoY]
SCy WY oA oYYy ANYYALEY 4]
SCy S g9y Lt AoTey L EVYATY[AYE]

shosk ko sk ok ok KSR R ok ok ok ok ok ok ok ok sk ook sk ok ok sk skt ok sk okokok kool sk sk ok ok skt ok skokokosk ko okok skokokok ko okok ko okosk ko kok

List of additional temporary variables created:
dLHP = LHP=LHP(-))

eem)Y =" Y.+« +*LHP -vve¢s¢*LCPI -¢¢A¢*LM -.¢1+YY*LGDP -

oYY YA*LER

sfe sk sfe sk sk st sk 3o sk sfe sk sk st sk sfe sk sfe sk sk sfe sk sk sk sfe sk sk st s sfe sk sfe st sk sk sk sfe sk sfe st sk sk sk sk sk sk sk s sk sk sfe sk sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sk sk stk skokesk
R-Squared .YYo+¢ R-Bar-Squared Yyavy

S.E. of Regression Yvyey F-stat. F( ¢, 1¢) T.ovev[oe]
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Mean of Dependent Variable .:¢vYAd4 S.D.of Dependent Variable .:YoA1A

Residual Sum of Squares . yYaAY Equation Log-likelihood Y10 AYY)
Akaike Info. Criterion ~ Y1:.AYY) Schwarz Bayesian Criterion Yoo.YAoA
DW-statistic Y.1+Y1 System Log-likelihood oYT.TVY

sfe sk sk sk sie sk sk sk sk sk st st sk sfe sk sk ske sk ske sk sk sk sk sk sk sk sk sk sk sk sk sk ske sk sie sk sk sk sk sk ste st sk sfe sk sk ske sk sk sk st sk sk sk sk sk sk ste sk skeoskeoskoskoskoskokok skokok kel

Diagnostic Tests
sk sk sk sk sk sk sk sk ok ok ok ok o s ot st sk sk sk sk sk sk sk sk sk sk sk ok sk sk o s st st sk sk sk sk sk sk sk sk sk sk ok sk sk sk sk s st sk stk sk skoskoskoskoskokoskok ok k kol ok ksl kokok

*  Test Statistics * LM Version * F Version *

s sfe sk ske she s sk sk ske sk sk ske sk sk ske sk sk sfe ke ske st st ske sk sk sfe sk ske sk st sl sk ske sk sk ske sk sk sk sk sie sk st sk sk sie sk sk ske st sk sk ste sl ste st ske st sk sk skeoske sk sk sk skeoskoske sk sk
* k % *

* A:Serial Correlation*CHSQ( ¢)= A.¢Yos[.+ VIJ*F( ¢, 1+)= Y.V ro[.raY]*

* * % *

* B:Functional Form *CHSQ( Y)= .voA+q[.oo]*F( Y, 1¥)= .YYAT1[.o1A]*
* * * *

* C:Normality *CHSQ( Y)=ooA.\YYe[.o o ]* Not applicable *
* * * *
* D:Heteroscedasticity*CHSQ( V)= .+ AY * VILYYI]*F( ), 1V)= st YAA QYA ]*
sk sk sk sk sk sk sk sk ok ok ok ok o o ot st sk sk sk sk sk sk sk sk sk sk sk sk ok ok ot s st st sk sk sk sk sk sk sk sk sk sk ok ksl ok sk stk ok ok sk sk sk sk skosk ok skok sk ok ok ok ok koo ok
A:Lagrange multiplier test of residual serial correlation
B:Ramsey's RESET test using the square of the fitted values
C:Based on a test of skewness and kurtosis of residuals
D:Based on the regression of squared residuals on squared fitted values
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Generalized Forecast Error Variance Decomposition for variable LHP

Cointegration with unrestricted intercepts and no trends in the VAR
sk sk ste sk sk ske sk sk ste sk sk ske sk sk sk sk sk ske sk sk sk sk sk ske sk sk skeoske sk ske sk sk skeoske sk ske sk sk skeoske sk skeoske sk skeoske sk skeoske sk skeoske sk skeoske sk skeoske sk skeoske sk skeoskoskeoskeoskoskeokokoskeskok

14 observations from Y ¥ 14QY to Y ¥A1QY. Order of VAR =\, chosenr =).
List of variables included in the cointegrating vector:

LHP LCPI LM LGDP LER
List of I( +) variables included in the VAR:
SCh SCx SCy

sfe sk sk sk sk sk sk sk sk sk st st sk sfe sk sk ske sk ske sk sk sk sk sk sk sk st sk she sk sk sk ske sk sie sk sk sk sk sk ste st sk sfe sk sk ske sk sk sl stk sk sk sk sk sk sk sk skeoskeoskoskoskoskokok skokok kel

List of imposed restrictions:

:i;*L********************************************************************
Horizon LHP LCPI LM LGDP LER
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