APIXTOTEAEIO ITANEIIIXTHMIO OEXXAAONIKHX
XXOAH OIKONOMIKON KAI ITOAITIKQN ENIXTHMOQN
TMHMA OIKONOMIKQN EHIXTHMON

MAGHMA: OIKONOMETPIA I1
ATAAYKON KAOGHTHTHX: KONXTANTINOX KATPAKYAIAHX
http://users.auth.gr/katrak/

AXKHXH-E®APMOI'H XTHN ANAAYXH XYNOAOKAHPQYXHX

Na yiver n depedhvnon TV SVVOUIKOV YOPOKTNPICTIKOV TNG OYE0NG OVOUECH GTO EUTOPIKO Kol
onpoctlovokd EAAEUE (YVOOTA Kol ®¢ «didvpo eAAeippotay) He TNV XPNOTN TOV TOPAKATO
oTolyElmV amd TNV EAANVIKN otkovouia yio o xpovikd ddotnua 1980-2007.
ETOX LTB LBB

1980 5.5390 5.0550

1981 5.0711 6.2517

1982 6.3242  6.2385

1983 6.6480 6.7231

1984 6.7024  6.9375

1985 7.0542 7.4510

1986 7.0542  7.3302

1987 6.9070 7.6323

1988  7.3457 8.0284

1989 7.8388  8.4246

1990 8.2531 8.5801

1991 8.4284  8.5582

1992  8.4229  8.2907

1993 8.5358 8.8730

1994  8.3987 9.6038

1995 8.6737 9.2014

1996 8.8549 9.0974

1997 8.8740  9.0859

1998 9.0860 8.8491

1999 9.1719  8.7950

2000 9.8199 8.9731

2001 9.8664 9.0828

2002 9.9626  9.3427

2003 9.9792  9.5578

2004 9.8240 9.7760

2005 9.7782  9.4269

2006  9.8931 9.1472

2007 10.0828 9.3761

Omnov LTB = Epnopikd éAleippo (o€ AoyoptOpukn pHopoen) Kot
LBB = Anpoctovopikd EAdeiupa (€ AoyoplOuikn popon).


http://users.auth.gr/katrak/

Enihvon

[Ma v enidvon Ba akolovBncovpe Ta mopakdto Prpato:

"ELeyy0g TV Y0paKTNPIOTIKOV OAOKANPpwoNG (éAeyyot otactudtntag) tov e€etaldUevmy GEPOVY Yo

va amo@UYoL e TOOVO TPOPANLA TAAGUATIKNG TOAVOPOUNONC.

Av o gfetaldpeveg oepég eivar un otdowes Ing 1aéng, Ba ovveylioovpe pe tov €leyyo
GLUVOAOKANPMOTG.

Av damiotwbel GuvolokAnpwor, Ba eEe1dikevGOVUE KOl Bol EKTIUNCOVIE T AVTIGTOLY0 VITOdELYLOTOL
«O10pOONC GPAALATOC.

Téhog, Ba epappdcovpe EAEYYOLS aviyvevons artiwdmv katd Granger emOPACEDV.

Epoton: A)Ilog Oa npoywpodoous teta 1o mpato fruc av pio TovAdyieTov €k TV 000 UETOLINTDV
nrav otaoiun,
B) Ilag Qo mpoywpodoaue peto. to dedtepo P av ogv 1amioTaVoUE GOVOLOKAPOOH;

1-I'pa@iki] amEKOVION TOV EAEYYONEVOV GELPOV
u-

0
I /1B




2-EAgyy0l 6TAGIUOTNTOS

Unit root tests for variable LTB
The Dickey-Fuller regressions include an intercept but not a trend

28 observations used iIn the estimation of all ADF regressions.
Sample period from 1980 to 2007

Test Statistic LL AlC SBC HQC
DF -1.6370 -5.2108 -7.2108 -8.5430 -7.6181
ADF(1) -1.7134 -4.5254 -7.5254 -9.5237 -8.1363
ADF(2) -1.7089 -4.4374 -8.4374 -11.1018 -9.2519
ADF(3) -1.6786 -4.4248 -9.4248 -12.7553 -10.4430

95% critical value for the augmented Dickey-Fuller statistic = -2.9706
LL = Maximized log-likelihood AIC = Akaike Information Criterion
SBC = Schwarz Bayesian Criterion HQC = Hannan-Quinn Criterion

Unit root tests for variable LTB
The Dickey-Fuller regressions include an intercept and a linear trend

28 observations used in the estimation of all ADF regressions.
Sample period from 1980 to 2007

Test Statistic LL AlIC SBC HQC
DF -2.2093 -3.4186 -6.4186 -8.4169 -7.0295
ADF(1) -1.7696 -3.3816 -7.3816 -10.0460 -8.1961
ADF(2) -1.7055 -3.2786 -8.2786 -11.6091 -9.2968
ADF(3) -1.8183 -2.9425 -8.9425 -12.9391 -10.1643
95% critical value for the augmented Dickey-Fuller statistic = -3.5796

Akaike Information Criterion
Hannan-Quinn Criterion

LL = Maximized log-likelihood AIC
SBC = Schwarz Bayesian Criterion HQC

Unit root tests for variable DLTB
The Dickey-Fuller regressions include an intercept but not a trend

28 observations used in the estimation of all ADF regressions.
Sample period from 1980 to 2007

Test Statistic LL AlC SBC HQC
DF -6.1937 -6.0799 -8.0799 -9.4121 -8.4872
ADF(1) -4.0970 -6.0450 -9.0450 -11.0433 -9.6559
ADF(2) -3.1571 -6.0428 -10.0428 -12.7072 -10.8573

95% critical value for the augmented Dickey-Fuller statistic = -2.9706
LL = Maximized log-likelihood AIC = Akaike Information Criterion
SBC = Schwarz Bayesian Criterion HQC = Hannan-Quinn Criterion

Unit root tests for variable DLTB
The Dickey-Fuller regressions include an intercept and a linear trend

28 observations used in the estimation of all ADF regressions.
Sample period from 1980 to 2007

Test Statistic LL AlC SBC HQC
DF -6.4310 -5.0985 -8.0985 -10.0968 -8.7094
ADF(1) -4.3957 -4.9459 -8.9459 -11.6103 -9.7604
ADF(2) -3.4871 -4.9025 -9.9025 -13.2330 -10.9206

95% critical value for the augmented Dickey-Fuller statistic = -3.5796
LL = Maximized log-likelihood AIC = Akaike Information Criterion
SBC = Schwarz Bayesian Criterion HQC = Hannan-Quinn Criterion



Unit root tests for variable LBB
The Dickey-Fuller regressions include an intercept but not a trend

28 observations used in the estimation of all ADF regressions.
Sample period from 1980 to 2007

Test Statistic LL AlC SBC HQC
DF -2.9122 -6.1712 -8.1712 -9.5034 -8.5785
ADF(1) -3.0143 -5.7799 -8.7799 -10.7782 -9.3908
ADF(2) -3.1249 -5.3296 -9.3296 -11.9940 -10.1442
ADF(3) -3.2450 -4.8085 -9.8085 -13.1390 -10.8267
95% critical value for the augmented Dickey-Fuller statistic = -2.9706

AIC = Akaike Information Criterion

LL = Maximized log-likelihood =
HQC = Hannan-Quinn Criterion

SBC = Schwarz Bayesian Criterion

Unit root tests for variable LBB
The Dickey-Fuller regressions include an intercept and a linear trend

28 observations used in the estimation of all ADF regressions.
Sample period from 1980 to 2007

Test Statistic LL AIC SBC HQC
DF -2.0218 -5.7983 -8.7983 -10.7966 -9.4092
ADF(1) -1.7687 -5.6285 -9.6285 -12.2929 -10.4430
ADF(2) -1.5255 -5.3060 -10.3060 -13.6365 -11.3242
ADF(3) -1.3337 -4.8040 -10.8040 -14.8006 -12.0258
95% critical value for the augmented Dickey-Fuller statistic = -3.5796

AIC = Akaike Information Criterion

LL = Maximized log-likelihood =
HQC = Hannan-Quinn Criterion

SBC = Schwarz Bayesian Criterion

Unit root tests for variable DLBB

The Dickey-Fuller regressions include an intercept but not a trend
28 observations used in the estimation of all ADF regressions.
Sample period from 1980 to 2007

Test Statistic LL AlC SBC HQC

DF -5.1792 -10.1200 -12.1200 -13.4522 -12.5272
ADF(1) -3.6287 -10.1088 -13.1088 -15.1071 -13.7197
ADF(2) -2.8718 -10.0858 -14.0858 -16.7502 -14.9003
95% critical value for the augmented Dickey-Fuller statistic = -2.9706
LL = Maximized log-likelihood AIC = Akaike Information Criterion
SBC = Schwarz Bayesian Criterion HQC = Hannan-Quinn Criterion

Unit root tests for
The Dickey-Fuller regressions include

variable DLBB
an intercept and a linear trend

28 observations used in the estimation of
Sample period from 1980 to 2007

all ADF regressions.

Test Statistic LL AlIC SBC HQC
DF -6.0762 -7.3438 -10.3438 -12.3421 -10.9547
ADF(1) -4.7833 -6.6554 -10.6554 -13.3198 -11.4699
ADF(2) -4.3058 -5.8925 -10.8925 -14.2230 -11.9107
95% critical value for the augmented Dickey-Fuller statistic = -3.5796
LL = Maximized log-likelihood AIC = Akaike Information Criterion
SBC = Schwarz Bayesian Criterion HQC = Hannan-Quinn Criterion



AT 10 OTOTEAEGLOTO TOV EAEYYMV GTACIUOTNTOS TOV GEPOV TOPATPOVLE T oKOAovOa:
-Ta kprpra AIC ko SBC 6mwg mpoavaeéptnke, pe Bdomn tnv vynAdTEPT| TIUN TOVS VTOOEIKVOOLV
v KatoAAnAdTtepn e&edikevon g ototiotikng eAEyyov ADF. 'Etot, yio v petafintm LTB kot
T dvo Kprrpla supemvovy 6t to DF 1 ADF(0) vrddetypa givarl to mAéov KatdAinAio 1660 GtV
TEPIMTOON TOL GLUTEPIAAUPEVEL LOVO 6TaBEPO GpO OGO KOl TNV TEPITTMOT TOV GLUTEPIAAUPAVEL
TOVTOYPOVA 6TABEPO KO XPOVIKN TAGT.
-Amd TV chYKpPIoN TG TWUNG TNG OTOTIOTIKNG EAEYYOV LE TNV AVTIGTOUYN KPLTIKY TIUT TPOKVTTEL OTL
N uetapint) LTB eivor pun otdoun (pévo pe otabepd 6po t= -1,6370 > -2,9706 ko1 pe
otafepod Kat ypoviky thon t=-2,2093 > -3.5796).
-T'io v petapinmy DLTB, dnA. v apywn petofint LTB oe poper| mpdtov dtoeopdv, to
mpoavapepBEVTO KpLTNpLa. LIOJEIKVHOLY Kot A To vodetypo DF 1 ADF(0) kon pévo pe otabepd
Opo aAAG Ko e oTafepPO Kot YPOVIKT TACT), MG TO KOTAAANAOTEPO.
-Amd TV chyKpIoN TG TWNG TNG OTOUTIOTIKNG EAEYYOV LE TNV AVTIGTOUYN KPLTIKY TIUT TPOKVTTEL OTL
n petafinty DLTB sivon mAéov otdoun
(t=-6,1937 > -2,9706 xou t= -6,4310 > -3.5796 avticToyn).
-[Tapoépota amoteAéopato TPOKLITOVY KOl OO TNV EQAPLOYY| TNG OTATIGTIKNG AEYyov ADF yio v
petofint| LBB ko v DLBB kot katd cvvénela 10 cupmépacud pog teMkd eivar 6t toco 1
LTB 6c0 ko1 n LBB givon un otdowueg petapintéc kot sidikdtepa givar ohokAnpouéveg 1" tééng,

I(1).

2nueiwon: Oo rpémer vo. Qououaote 0t allomioty ovurepacuatoloyio uropel vo eloybei uovo omo
DTOOEIYUATO, VIO, TO. OTOLO. Ol OLOYVAOTIKOL EAEYYOL OEV OVIYVEDOVY TOPOPLATEIS TWV PATIKDV
voBéoe@V Yo TOVS OLATOAPOKTIKODS OpovS (Ty. owtoovayétion). Kata ovvémeio, to mpotervouevao.
vrooeiyuazo amo to. kpiripio. AIC kor SBC Oa mpémer va eléyyovrou mparta yio mbovy dmopln
ODTOGVOYETIONG TV KOTOAOITMV.



3-EAgy)0g 6UVOLOKAP®ONG

Me Bdon ta mopamdve cuurépacpoto Kot Ty dwmiotwon 01t 16co n LTB 660 ko 1 LBB givan
un otdoweg petaPAntéc kol edkotepo givar olokAnpopéves 1" tdEng, mpokewévov va
eEetdoovpe v oyxéon petald tov LTB kol LBB gipaote vmoypempévol va mpoympnoovpe Le ToV
EAEYYO GLVOLOKANPWOTNC.

Y10 1° Bripa, ovppova pe ) pébodo mov mpdtevay ot Engle ko Granger extipodpe pe v OLS
TV TOPAKAT® GLVAPTNON:

LTB; =bg + b;LBB + b,T; + u;

omov T givon pia petafAnT Ypovikng Taonc.
ATO ™V EKTIUNGN TOV TOPATAV® VITOJETYUOTOC TOIPVOLLLE TO EENG OTOTEAEGLATOL:

Ordinary Least Squares Estimation

Dependent variable is LTB
28 observations used for estimation from 1980 to 2007

Regressor Coefficient Standard Error T-Ratio[Prob]
C .96081 .48821 1.9680[-060]
LBB .38492 -10694 3.5995[.001]
T -11960 .015684 7.6257[.000]
R-Squared -95657 R-Bar-Squared -95310
S_E. of Regression .31254  F-stat. FC 2, 25) 275.3170[-000]

Mean of Dependent Variable 8.2996 S.D. of Dependent Variable 1.4431
Residual Sum of Squares 2.4420 Equation Log-likelihood -5.5787
Akaike Info. Criterion -8.5787  Schwarz Bayesian Criterion -10.5770
DW-statistic 1.4800

Diagnostic Tests

* Test Statistics * LM Version * F Version *
* A:Serial Correlation*CHSQ( 1)= 1.7865[.181]*F( 1, 24)= 1.6356[.213]*
* * * *
* B:Functional Form  *CHSQ( 1)= 7.0607[.008]*F( 1, 24)= 8.0928[.009]*
* C:Normality *CHSQ( 2)=  6.5332[.038]* Not applicable *
* * * *
* D:Heteroscedasticity*CHSQ( 1)= 1.0164[.313]*F( 1, 26)= .97931[.331]*

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



Y10 2° Pruo, gpapudlovpe tov €deyyo ADF ota katdloua mov mipope omd v Topamdve
extipmon.  YmevOopiletor OTL Yy TOV  OUYKEKPUEVO  EAEYXO  GLVOAOKANPWONG  Ogv
ocvumepthappavoope otabepd Opo Kot yPOVIKY| TACT GTNV GTATIOTIKY] EAEYYOV.

Unit root tests for residuals

Based on OLS regression of LTB on:
C LBB T
28 observations used for estimation from 1980 to 2007

Test Statistic LL AlC SBC HQC
DF -4.6347 1.5326 .53264 -.096405 .35150
95% critical value for the Dickey-Fuller statistic = -4.1655
LL = Maximized log-likelihood AIC = Akaike Information Criterion

SBC = Schwarz Bayesian Criterion HQC Hannan-Quinn Criterion
YOpeova pe To amoTéAECH 1 GEPE TOV KATOAOITOV glval GTACIUN KOl 0VTO OMUOivel OTL
petaEy tov LTB ko LBB vmdpyet cvvoroxkAnpwon dpo 1 mopomdve oxEon amoTeAel v
Hokpoypovia oyéon tooppomiog pnetald Tmv 600 eEetaldpevov LETAPANTOV.
21N GVVEXELD UTOPOVLLE VO TPOYMPNGOVUE GTN OLEPEVLVIOT TOV SVVOUIKDV YOPOUKTNPIOTIKMOV
Kol NG VTaPENG OTIOOMV GYECEDV UETOED TV 000 Celp®V pe v Pondeta evog vrodeiynatog
dopBwong opdiuatog (ECM).



4-Extipnon vmoderypatov 610p0mong c@aipotog

Ordinary Least Squares Estimation

Dependent variable is DLTB
27 observations used for estimation from 1981 to 2007

Regressor Coefficient Standard Error T-Ratio[Prob]
DLTB(-1) -19744 -16597 1.1896[-247]
DLBB(-1) .28411 -13163 2.1585[.042]
C -13288 .055480 2.3951[.026]
RES(-1) -.55731 .18513 -3.0103[.006]

DUM -.50076 .16549 -3.0259[.006]

R-Squared -59081 R-Bar-Squared .51641
S_E. of Regression .22055 F-stat. FC 4, 22) 7.9411[.000]
Mean of Dependent Variable .16829 S.D. of Dependent Variable .31716
Residual Sum of Squares 1.0702 Equation Log-likelihood 5.2671
Akaike Info. Criterion .26711  Schwarz Bayesian Criterion -2.9725
DW-statistic 1.7652  System Log-likelihood 6.2018

Diagnostic Tests

* Test Statistics * LM Version * F Version *

* * *

A:Serial Correlation*CHSQ( 1)= 1.2780[-258]*F(C 1, 21)= 1.0434[-319]*
* * *
B:Functional Form *CHSQ( 1)= 4.9812[.026]*F( 1, 21)= 4.7507[.041]*

C:Normality *CHSQ( 2)= -93299[.627]* Not applicable *
* *

*

ook ok X b ok X X

D:Heteroscedasticity*CHSQ( 1= 1.9089[-167]*F( 1, 25)= 1.9019[.180]*

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

AvoQopiKd e To OTOTEAEGLLOTA TG EKTIUNONG EMONHOIVOVLLE TO, akOAOVO A

-Z10 eKTIUNOEV VIOderypa Exovpe ovumepthdfel kKo po TpodcBetn petapiney, v DUM, 1
omoia givor yevdopetafAnty. Znpllduevol otV YpOoEIK) ameKOvVion Tov petafintov LTB kot
LBB, n DUM maipver v tun 1 oto 1981 kon 1994 kon v 1y 0 o115 Aowmég xpovikég Teptodovg

-Ot dwyvootwkol éAeyyor dev  emPefordvovyv mapafiocn TOV Pacikdv VRTOOEGEWMV.
Ewdwotepa, dev moapamnpeitoan mpoPAnuo  avtoovoyétiong (tun  mbavotmroac=0,258 >0,05),
TPOPANLO U1 YPOUUKOTNTOS TOV GOAAUATOV (Tiun TlavotTac=0,627 >0,05),xon T€ého¢ TpOPANLa
erepookedooTIKOTNTOS (T Thavotntac=0,167 >0,05). Yrmapyxer mpoPAnuo kaxng eetdikevong
(T mBavoTTac=0,026 <0,05) Opmc dev Tov amodidetal Wiaitep onpacio SOTL AToAoYEITOL OO
™V Tapovcia Tov TANBoVG Opwv pe ypoVIKES votepnoels. Emopévmg ot éleyyol artiotnrag mov Oa
TPOYUATOTONB0VV GTNV GLUVEXELX OV GTEPOVVTOL AELOTIOTIOG.

-0 6pog d16pBwong oediuatog RES(-1) givon, dmwc éxel mpoovapepbei, to KatdAowma g
exktiumong g ovvapmong peta&v LTB ot LBB. Tapotnpodpe 6t 0 cuvtedestig tov givat

apvnrtikdg (-0,55731) ko otatiotikd onuaviikog (t ototiotikny = 3,0103 pe typ| mbavottog =
0,006).

To ovykekpiuévo evpnuo amoteAel emPefaimon g Topovcio GVVOLOKANPOONG Kol delyVveL
mv Omapén HOKPOXPOVIAG oLTIdd0VS emidpaocng pe katevbBvvon omd to LBB  mpog 10 LTB.
[Mepartépw, 1 apvntikn T kKor to péyebog tov &v Ady® ovvieAeotny onAdvouv Ttov Pabuod
TPOCUPUOYNAG OTNV 1GOPPOTIa. XTO TAPASEIYUA HOc, Yio KAOe amdkAion and TV oXEon 160pPOTiaG,
to LTB xwvelton avtifeta dote o€ dtdotnpa vOg £Tovg va yiveTon pio S1opOmTiKY] TPOGOPHOY TNG
14ENG tov 55,73%.



Amd Tov édeyyo onuavtikotntog ¢ petaPfintig DLBB(-1) Bprkape t = 2.1585 pe tiun mo.
=0.042. Zvumepaivovpe emopévmg OTL LIAPYXEL Kol Ppoayvypdvia autidong emidopacn omd TO
ONUOGLOVOLIKO EAAEYLLLO TTPOG TO EUTOPIKO EALELLLLLOL.

211 GLVEXELD, TPOKEUEVOD VAL SIEPEVVIIGOVUE TNV VITAPEN LOKPOYPOVIKDV Kot Bpoyvypovicov
aITIOMV  EMOPACE®V KOl TPog TNV avtifetn katebOvvorn, OnA. amd T0 EUTOPIKO TPOS TO
ONUOGLOVOHIKO EAAEYUIO EKTIUNCOUE TO TOPOKAT® VTOdEYHo ypnoponoidvtag to DLBB g

e€aptnuévn petafant.

Ordinary Least Squares Estimation

Dependent variable is DLBB

27 observations used for estimation from 1981 to 2007

Regressor Coefficient Standard Error T-Ratio[Prob]
DLTB(-1) -13294 .21113 -62963[.535]
DLBB(-1) -0010163 -16744 -0060697[.995]
C .072927 .070576 1.0333[-313]
RESF(-1) .21523 .23551 -91389[.371]
DUM3 .84258 .21052 4.0024[.001]
R-Squared -48520 R-Bar-Squared -39160
S_E. of Regression .28056 F-stat. FC 4, 22) 5.1838[.004]
Mean of Dependent Variable .16004 S.D. of Dependent Variable -35970
Residual Sum of Squares 1.7317 Equation Log-likelihood -1.2308
Akaike Info. Criterion -6.2308 Schwarz Bayesian Criterion -9.4704
DW-statistic 1.7570 System Log-likelihood 6.2018
Diagnostic Tests
* Test Statistics * LM Version * F Version *

* * *

i A:Serial Correlation:CHSQ( 1)= _90627[_341]:F( 1, 21)= _72936[_403]i
* B:Functional Form iCHSQ( 1)= _70619[_401]:F( 1, 21)= _56401[_461]:
: C:Normality :CHSQ( 2)= 1.4817[.477]: Not applicable :
* D:Heteroscedasticity*CHSQ( 1)=  .23178[.630]*F( 1, 25)= .21647[.646]*

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

Onwg mapatnpovpe, omd o amoTEAEGOTA TG EKTIUNONG 08V UTOPOVLE VO 0odeYOovLE TV
vmapén atiwdovg enidpacns and to LTB oto LBB ov1e 6tov pokpoypdvio opilovta adrd ovte kot
otov PBpayvypdvio opilovta. Edikdtepa, o ocuvtedestng Tov Opov d10pHBmong ceIApaToc sivol
oToTIoTIKG un onuovtikoe (tiuf mb. = 0,371) ko Betikog (0,21523) evd 1 petapinty DLTB(-1)
etvan emiong otatiotikd pun onuovtikn (tiun md. = 0,535).



