VWAL Ol ) §5los comdmen Sl (a5 = sale) dnnyi 5 25 dlos

cosd Dblwg 9 SOLaBl M folas Sbgs Wb vy g
(1FAZ G1Y59) Of ol 50 3o

TSl (2 U Sl e
Qgeine (w90 ,8 olKiils slaidl og 5 Loliul
Ao (gwgd,8 olRidls slaidl 09,5 JLiisls

P v 0
Agede (90,8 o Rils slazdl ws )l ulis IS

HEW

e (s (Al b 5 W o o (930l OIS sla ke 5 sl ST callie oyl )
Uast el (6 5831 31 o3lial L a0l 53 oS0 Sad sl S5 51 5 5 0S5 e Cnd
O L g WAPIYPA Slejoyes b Jwbslaesls jleslarul 5@\ 350 @l:.; Db gy p
4Tl BT 51 (S el 0T s s = il Sttty o S 55 5,58
5 st sl bl 4 sl Ste 5 ol sae daly (Ss Cad e la Ll ke ol ol
335bn dx § ke pl 355 Lo g s Ced Sl 31 (6315 e oy 0053 6 oS as s OLES
O e Cad et Ld 5 g e G E 5 (510 Al A 5 (sla e g A 053 I L
4 (S Zeod (el (BT rmen il o GBI (S L et s Sl e 5 )3 oS
S8 L aph e A el ShIE S s 4 G sla ki 53 slme Sl &K slne lay 5
Gl 5 -~/wu=,~c:,=.a;%ﬂz)\.\aﬂ.;ﬁf@,t;gfgatbcb);ommwp\~
LS 3 5h o L}i.\:u‘;,g...a&a.:é); Jalws (=.Lc)'\ Lo 33 VWV s gd 0595 a3 opl ply (Lol Sls ae

oo 5 4y e ST 0l 53 (Sen i Coale a5 b o

O sl llast momas (6 S etattly o) Ko (K 1SS (SO S13

naji@um.ac.ir (s ok 55) =

WAS/PINY D 3y e )b AFAMY /190 3L s b



\ 2 ey S o llgs 1 g0lasBl DS Jolge Gbgy il (ouy

RYY (R¥Y (RY\ RY: : JEL (s dinbs

The Dynamic Effect of Macroeconomic Factors on
Fluctuations of Housing Price in Iran (Yaq =y« +v)

Ali Akbar Naji Meidani

Assisstant Professor of Economics,
Ferdowsi University of Mashhad
Mohammad Ali Falahi

Associate Professor of Economics,
Ferdowsi University of Mashhad
Maryam Zabihi

M.A . in Economics, Ferdowsi
University of Mashhad

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 + + Y. 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 -+ .YV and is statistically significant; therefore, about Y v 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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Test Statistics and Choice Criteria for Selecting the Order of the VAR Model
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*kkkkk

Based on 1 ¢ observations from Yy v+ Q¥ to Yy ¥ A1QY. 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
B R R R e T o s e S R e S R R R R S R S S R R S S S S R R S S R S S R S T S S S e e e e e
*kkkkk

Order LL AIC SBC LR test Adjusted LR test

TOYEYLEYAD o¥FoEYAD YEALAYYA eemeem —eeeee

0 TYY.A) &1 oYV.aYe1 ¥VY.Yd00 CHSQ(Yo)=  1Vv.eYAV[.:+]
YASTYY[LYAY]

€ TEIYIVYY oY e YAVY YAY YASY CHSQ(o+)= YYosvye[.r o]
oA.YAYY[VAe]

¥ooqToTYT o o1¥Te Y49+ Ade CHSQ(vYo)= Yy Y.oAoA[.r++]
Yoo YA YA

YO ooAYLVAYY odY.oYAaYY) syv.yyey CHSQ(O ¢ )=Yey YYool.v ]
YYY - cava[avoe]

Yool vAYe o)A v¥are Ve oAYAY CHSQ(OYYo)=YVAL Ve [r o]
Yye.vsor[vos]

¢ V+4.¥oss AdLYoss IV.Yiol CHSQ(Vo:)= YYAAN o]
ool q¢sqfe ]

** * %k %k * %%k * %%k * %%k * %%k * %%k * %%k * %%k * %k %k * %%k * %k %k * %

**kkkkk

AlC=Akaike Information Criterion = SBC=Schwarz Bayesian Criterion
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Cointegration with unrestricted intercepts and no trends in the VAR
Cointegration LR Test Based on Maximal Eigenvalue of the Stochastic Matrix

14 observations from Y ¥ 14QY to Yy ¥ 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» SCvy SCv
List of eigenvalues in descending order:

08 T0 LYESYY  VYATY  LcATSTY Lre00)A)

* *% *% *% *% *% *% *% *% *% *% *% *% *% *% *% *% *% *% *%

Null Alternative Statistic 4 0% Critical Value 4 +% Critical Value

r=- r=» oY .TYV YY.Tleee YY.+e Yo
<=\ r=y YALTAYT YV.Eev e Ye.qq.
<=y r=y YY.oVY YY_ VY e YA. oY
<=y r=:¢ T.Y+41 YELAAN YY.QA
<= ¢ r=o YAYA Aov Yo T.o0¢

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
14 observations from Yy 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:

08 To LYECYY  VYATY Lt ATHIY Lre00)A)

Null Alternative Statistic 4 0% Critical Value 4 +% Critical Value

r=-. >=) YeY_oYAA Ve gqe: TT.YY .
<=\ r>=y EALATYY EANLAAN go.Yen
<=y >=y AN B YY.o& e YAYA
<=y r>=¢ T.04V¢ VYL AT Yo.VYo

<= ¢ =o YAYA Aoe Yo Too v

khkkhkhkhkkhkhkhkkhkhkhkkhhkhkkhhkhkkhhkhkhhkhkkhhkkhkhkhkkhhkhkkhhkhkkhhkhhhkhkhhkhkhhkhkkhhkhhhkkhkhhkkhkkhhkhhkhkhhkhkkhhkhkhkhkhhkkhkhhkkhkhikkik

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

14 observations from Y ¥ 14QY to Yy ¥ 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» SCvy SCv
List of eigenvalues in descending order:

08 T0 LYECYY  AVYATY Lt ATETY Lrr00)A)

Rank Maximized LL AIC SBC HQC

r=- 0¢9.VYTAQ oYq.VTAQ orY.gYVA oY+.q9r00
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AIC = Akaike Information Criterion SBC = Schwarz Bayesian Criterion
HQC = Hannan-Quinn Criterion
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ML estimates subject to exactly identifying restriction(s)
Estimates of Restricted Cointegrating Relations (SE's in Brackets)
Converged after v iterations
Cointegration with unrestricted intercepts and no trends in the VAR

B R s e e e S S o o 2 2 2 e

14 observations from Y v14QY to Y v A1QY. Order of VAR =y, chosenr =),
List of variables included in the cointegrating vector:

LHP LCPI LM LGDP LER
List of I(+) variables included in the VAR:
SCh SCy SCy
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List of imposed restriction(s) on cointegrating vectors:

ar=)\
kkkhkkhkhkkhkhhhkkhkhhkhhkhkhhkkhhkhkkhhkkhkhhkhhkhkhhkkhhhkhhhhhhhhhhhhhkhhhhhkkhhhkihhkhhkkihkhikikhhkikx

Vector
LHP AR
(*NONE*)
LCPI ~YYees
(.~oio¥“~)
LM NS
((Veova)
LGDP e XY
((xAYo1)
LER S oYY YA
((*YAoAg)
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LL subject to exactly identifying restrictions= ov1.1:VvY

* k% * k% * k% * k% * k% * k% * k%

* k% * k%
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ECM for variable LHP estimated by OLS based on cointegrating VAR(Y)

*k*% *k*% *k*% *k*% *k*% *k*% *k*% *k*%

*k*%k *kx*% *k*%

Dependent variable is dLHP

14 observations used for estimation from Y ¥14QY to Y ¥ A1QY
AEAEAEAAAAAAKAKAAAAAA AR A A AAAA AR A A A A AR AR AAAAAAAA A AR A A AAAAAAAA A AR A AR A XA AAAhikhkh%%

Regressor Coefficient  Standard Error T-Ratio[Prob]
Intercept AR Y g s e V[ ]
ecmy (-)) S YYYAA SYYoYA ALY
SCh .t tYYYoo YAV Ao AYAYY[.Yoy]
SCy StV A oYY v ANIYVALEY ]
SCy S geqay ot AoTey - eYATY[ave]

kkkhkkhkhkkhhkhhhkkhhhkhhkkkhhkkhhkhkihkkhhhkrhhkhhrhhrhhhhihhihhdhhrhhihihhihhkhhihkhihkikhhiikkx

List of additional temporary variables created:

dLHP = LHP-LHP(-))

ecmy = Y.+ *LHP -vves¢*LCPl -.¢¢As *LM -1+ YY*LGDP -
LYY YA*LER
EAEAEAAAAKAAAKAAAAAAA A A A AAAAAAAAAA AR A A AAAXAAAAAA A AR A A A A AR AR AR A A A A A Ak AAhhhikiiiik
R-Squared .YYo+¢ R-Bar-Squared XYYavy

S.E. of Regression ovyvey Festat. F( g, 1¢) toevey[oeed]

Mean of Dependent Variable ..svyA4 S.D.of Dependent Variable .«YoA1A
Residual Sum of Squares .- v¥yaAv Equation Log-likelihood YTo.AYY)
Akaike Info. Criterion Y1+ _AvY) Schwarz Bayesian Criterion Yoo .YAoA
DW-statistic Yy_.1+y1 System Log-likelihood oV TN vY

kkkhhkhkhhkkhkhkhkkhhkhkkhhkkhhkhkhhkhhkhkihkhkhhkkhhkhrhkhkhhihhkhhkhhhkkihkhkhhkhhhkhhkkhkhhkhhhkhhkkhhkhkihkikhhkikx

Diagnostic Tests
AEAEAAAAAAAAAAAAAAA AR A AR AR AR AAA AR A AAAAXAAAAAA T AR A A AAAAAAA A A AR A A kA AAAhhikikiikk

* Test Statistics * LM Version * F Version
KEAEIKAEAKRAAKXEAKRAAXARKRAXRAAXRARAAXRAAAAXRAARAXRAAAAARAAAARAAAhAhdhrddhhhhhdrhkhhhirihkihiikx

*

* * * *

* A:Serial Correlation*CHSQ( ¢)= A.¢Vos[.oY1]*F( ¢, 1+)= vy« o[.vaY]*
* * * *
* B:Functional Form *CHSQ( )= .voeA+a[.ocoJ*F( Y, 1¥)= .¥YA11[.oTA]*
* * * *
* C:Normality *CHSQ( Y)=ooA.NYYe[.o++]* Notapplicable *

*

* * *

* D:Heteroscedasticity*CHSQ( V)= .« AN« VIL.YYA]*F( Y, 1v)= Lo YAA QL YA]*
EAEAEAAAAKAAKAAAAAAAA A AR AAAAAAAAAA A A A AR AAAAAAAAAAAAAAAAAAAAA XA A A A A AAhhhhhkikiiik
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
B R L e R R R R S S R o S S S S S S S R S S S S s

14 observations from Yy 14Qy to Yy ¥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 SCy SCr

B R L e R R S R S S 3 S S S S R R S S e

List of imposed restrictions:

*a*\**jk****'k'k**************************************************************
Horizon LHP LCPI LM LGDP LER
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