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ANALIZI

Esbiitiinlesme (Cointegration)

Vector hata diizeltme (Vector error correction-VEC)
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NEDENSELLIK ANALIZI

Degiskenler arasindaki iligkinin nedenselliginin yonini istatistiksel
olarak tahmin etmektir.

Regresyon modellerinde bagimli degisken sonug iken, bagimsiz
degiskenler sebep olarak ifade edilmektedir.

Gunlik hayatta sebep sonug iliskisine 6rnek verilen bir ¢ok
degiskenin, aslinda tek yonli bir iliskiye olmadiklari, karsilikli bir
sebep-sonug iliskisi dogurduklar: gozlemlenmektedir.

Faiz ve enflasyon iliskisi,

Yatirim-faiz iligkisi gibi



Ya da iki degisken arasinda yiksek diizeyde bir korelasyon varligi, sadece
bir iligkiyi isaret eder.

Bu iliskinin ortaya ¢ikmasinda degiskenlerden sadece birisinin mi?,
ikisinin birden mi etkisi oldugu "nedensellik" testi ile ¢oziimlenebilir.

Iki degisken arasinda nedensellik agisindan dért farkl durum olugabilir.

 X'ten Y'ye dogru tek yonlid nedensellik

1 Y'den X'e dogru tek yonli nedensellik
 Y'den X'e dogru ve X'ten Y'ye dogru iki yonli nedensellik

] Nedensellik olmamasi



Nedensellik analizi yapilabilmesinin sartlari

- VAR modelinin gerektirdigi bitin sartlar (duraganlik, hata

terimleri otokorelayonsuz, uygun gecikme sayisi gibi)



Nedensellik testi (Granger nedensellik) 6rnek
uygulama

2005-2010 yillart arasi kuru kayisi ihracati ile aylik(205:01-
2010:12) $/TL paritesi (doviz kuru) arasindaki nedensellik

arastiralim.

Iki degiskenli modeli kuracagz.
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BAGIMSIZ NEDENSELLIK TESTI

Sample...
Generate Series...
Show ...

View

Proc|Object| Print| Save|De:

Range: 172 — 72obs
Sample: 172 — 72 obs

[ElC

i logexc

Graph
Empty Group (Edit Series)

Series Statistics

: Group Statistics
Estimate Equation...
Estimate VAR...

nple

|

Series List

—List of series, groups, and/or seres expressians

logexp logexc

M logexp
A resid

Covariances
Correlations Cancel |
Cross Correlogram

| Cointegration Test

 Granger Causality Test

Descriptive Statistics

View | Proc| Object| Print|Name| Freeze| Sample|Sheet| Stats| Spec|

Pairwise Granger Causality Tests

Date: 10/09/15 Time: 10:24

Sample: 172

Lags: 3
Null Hypothesis: Obs  F-Statistic  Probability
LOGEXC does not Granger Cause LOGEXP 69 2.37918 0.07823
LOGEXP does not Granger Cause LOGEXC 1.70115 0.17600

« v\ Data £ New Page /




Bos Hipotez F- Test| Olasilik | Karar Sonug
EXC Granger Nedeni degildir EXP'nin 2.38| 0.08*|Red |EXC, !Eﬁ)nm !r'anger' Nedenidir
EXP Granger Nedeni degildir EXC'nin 0,34 1.70|Kabul |EXP, EXC'nin Granger Nedeni degildir

EXC'den EXP'ye dogru tek yonlii nedensellik
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Proc|Object| Print| Mame|Freeze| Estimate|Stats| impulse | Resids|

leWIPI'OClO | PrintlSav | talls+/-| ShowiFetch]St ]DeleteiGenriSamplei

"Range: 172 — 72o0bs
Sample: 172 - 72 obs

Display Filter: * |

Elc

| % logexe
)~ Iogexp Open

"Mresid|
Copy
Paste

Paste Special...

Store to DB...
Object copy ...

Rename...
Delete

as Group
as Equation...
~ asVAR.
as Multiple series

Update from DB...

B Data thicubade

Sample: 1 72
Included observations: 69

. . o Representations agression Estimates
VAR MODELINDE NEDENSELLIK TESTI Estimation Output a
Residuals > @
Endogenous Table stments
Endogenous Graph fin[]
Lag Structure 4 AF. Roots Table
Residual Tests 4 AR. Roots Graph
e | Granger Causality/Block Exogeneity Tests
Impulse Response... Lag Exclusion Tests
X [ Variance Decompg < Lag Length Criteria...
Basics | Cointegration | VEC Restrictions | Loz - .m[d%g (1;{?:%;1113
VAR Type —Endogenous Variables [-4.13024] [ 0.76530]
® Unrestricted VAR logexc logexp
) LOGEXC(-3) 0.223276 -1.227348
( Wector Error Correction (0.12366) (1.36706)
[ 1.80555] [-0.89780]
—Lag Intervals for Endogenous:
|1 3 LOGEXP(-1) 0.008063 0.599940
(0.01132) (0.12513)
Estimation Sample —Exogenous Variables [0.71239] [ 4.79467]
172 c a D N ANENES N NEA
View| Proc| Object| Print|Mame|Freeze| Estimate|Stats|impulse|Resids|
VAR Granger Causality/Block Exogeneity Wald Tests
Date: 10/09/15 Time: 10:37

Dependent variable: LOGEXC

Excluded Chi-sq df Prob.
LOGEXP 5103437 3 0.1644
All 5.103437 3 0.1644
Dependent variable: LOGEXP
Excluded Chi-sq df Prob.
LOGEXC 7.137544 3 0.0676
All 7.137544 3 0.0676




ESBUTUNLESME (COINTEGRATION)

Trendli zaman serileri analiz edilirken, ekonometrik hipotez testlerini saglamak amaciyla
duraganlastirma islemi yapilmaktadir. Boylelikle serilerin kisa donem davranislari rahatlikla
analiz edilebilirken, uzun iliski gozard: edilebilinmektedir. Bircok ekonometrist, frend igeren
seriler arasindaki iligkinin uygun metotlarla tahmin edilebilinecegin ifade etmektedirler. Yani
duragan olmayan seriler arasinda da duragan bir dogrusal iligski bulunabilir. Boylesi bir
durumun sézkonusu oldugu seriler arasinda “koentegrasyon” (cointegration) oldugundan séz

edilir.

Daha agik bir ifadeyle, seriler ayni seviyede duragan hale geliyorsa seriler arasinda bir

kointegrasyon iligkisi diger bir ifadeyle uzun dénem iligki mevcuttur.

Duragan olmayan seriler arasinda uzun donemli bir iliski var ise bu iliskide meydana gelcek

degisimlerin kiigiik ve gegici olacagi beklenir. Bu durumda seriler esbiitiinlesik olurlar.



Sabit sermaye yatirimi ve sermaye birikimi degiskenlerinin
grafik degisimi dikkate alindiginda bu iki degisken arasinda
uzun donemli bir iliski oldugu gorilmektedir.

Burada seriler duragan olmasa bile iliskinin oldugu agik¢a
gozlemlenmektedir.  Dolayisiyla  esbiitiinlesme  olacag:
sc’)'ylenebigl_ir.




Esbitinlesme ilk olarak Engle ve Granger (1987) tarafindan ifade

edilen bir kavram olmustur.

Esbitinlesme, farklar: alinarak ayni diizeyde duraganlasan serilerin

orijinal degerleri ile analizlerde kullanilabilecegini gostermektedir.

Duragan olmayan bir zaman serisini duragan kilmak igin degiskenin
farkinin alinmasi gerekmektedir. Duragan hale getirilebilmesi igin d
defa farkinin alinmasi gereken bir degisken; I(d) olarak veya "d'nci
dereceden bitiinlesik" bir sire¢ olarak adlandiriimaktadir. Ayrica,

I(d) degiskeninin d adet "birim koku" vardir denilir.



Eviews te Engle-Granger metodu

Ornege ait iki degiskenin grafik seyri

[ Group: UNTITLED Workfile: GELIRTUKETIM\Gelirtuketim ||| |
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Eviews te Engle-Granger metodu

L EViews - [Workfile: GELIRTUKETIM - (c\users\user\documents\gelirtuketim. wfl)]

] File Edit Object View Proc Quick Options Window Help
View|Proc|Dbject| Print|Save|DetaiIs+,"-| Sh0w|Fetch|StorelDeIete|Genr|SampIe|

T Equation: UNTITLED  Workfile: GELIRTUKETIM\Gelirtuketim

E=NEOR ==

Viewl Procl Dbjectl PrintI Namel Freezel Estimatel Forecastl Statsl Residsl

R R —————————————————————ize—

- e —

Unit Root Test

e [-[e]x

Range: 1980 2006 -
Sample: 1980 2006 -

Dependent Variable: D(LOGTUKETIM,2)
Method: Least Squares

Date: 10/09/15 Time:

11:50

Sample (adjusted): 1982 2006
25 after adjustments

Included observations:

[Elc

A hata

% loggelir

% logtuketi

o resid Open

A time Copy
Paste

Delete

Paste Special...

Update from DB...
Store to DB...
Object copy ...

Rename...

as Group

as Equation...
as VAR..
as Multiple series

Equation Estimation

Specification |0ptjons|

—Equation pcuﬁ\.aﬂ‘

wed by list of regressors including ARMA
- UR an explicit equation like Y=c(1)}+c(2)'X.

d(logtukeim.2) d{loggelir2) ¢

r~Estimation setiings

Method: ILS - Least Squares (NLS and ARMA)

Sample: |19802006

Tamam | iptal

Variable Coefficient Std. Error t-Statistic Prob.

D(LOGGELIR,2) -0.772965 0.584419 -1.322620 0.1990

C -0.017276 0.102565 -0.168435 0.8677
R-squared 0.070682 Mean dependent var -0.008000
Adjusted R-squared 0030277 S D dependent var 0519551
S.E. of regression 0.511626  Akaike info criterion 1.574171
Sum squared resid 6.020496 Schwarz criterion 1.671681
Log likelihood -17.67714 F-statistic 1.749324
Durbin-Watson stat 3.050533 Prob(F-statistic) 0.198963

O Equation: UNTITLED Wor

e: GELIRTUKETIM\Gelirtuketim

e

View

Object| Print|Name|F

e Estimatel Forecastl Statsl Residsl

De Specify/Estimate...

r

Me Forecast... Make Residuals
Da Make Residual Series... Residual
—Eesiaual ype
ﬁ]i' Make Regr?ssor Group ® Ordinary
—] dhls seda s ¢ Standardized
Make Derivative Group @ ozl
— Make Model —
Update Coefs from Equation 441 . : C |
G UU1I2 G U024 MName for resid series ﬂl
i resid0l
R-squared 0.070682 Mean d|
Adjusted R-squared 0.030277 S.D. degorci T
S.E. of regression 0.511626 Akaike info criterion 1.574171
Sum squared resid 6.020496 Schwarz criterion 1.671681
Log likelihood -17.67714  F-statistic 1.749324
Durbin-Watson stat 3.050533 Prob(F-statistic) 0.198963

Display Filter: *

— Testtype

— Testforunitrootin
W Lewvel

¢ 1stdifference
" 2nd difference

—Lag length

& Automatic selection:

ISchwarz Info Criterion - I

baxirum lags: |5
" User specified: |1

—Include intest egquation
(& Intercept

(" Trend and intercept
 MNone

o]

Cancel |

[ series: RESIDO1  Waorkfile:

views| Proc| object| Properties| eri

Augmented

Mull Hypothesis: RESIDO1
Exogenous: Constant
Lag Length: 1 (Automatic

LIRTUKETIM\Gelirtuketim [ | |5
Samplel GEI’!FI ShEEtI Statsl ]:dEHtI LIHEI ElarI

key-Fuller Unit Root Test on RESIDO1

ame | Freeze

s a unit root

11| »

on SIC, MAXLAG=5)

t-Statistic Prob. =
Augmented Dickey-Fuller test statistic -6.448444 0. 0000
Test critical values: 126 level -3.752946
5% level -2.9938064
10% level -2.638752
“MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{(RESIDO1)
Method: Least Squares
Date: 10/09/15 Time: 11:53
Sample (adjusted): 1984 2006
Included observations: 23 after adjustments
Wariable Coefficient Std. Error t-Statig Jc Prob.

Ayni seviyede duragan olan degiskenlere ait kurulan
denklemden elde edilen hata ferimlerinin diizeyde
duragan olmasi gerekiyor. Boylece, degiskenler
arasindaki uzun donem iligkiyi belirleyecek ileri
tekniklerin dogrusal formu kullanilabilir.



Engle-Granger metodu biri endojen, digeri egzojen olan iki degiskenli ve EKK
yontemini kullanan tek denklemli bir esbitiinlesme yaklagimidir.

Engle-Grager esbitinlesme testi bu konuda yapilan ¢alismalara oncilik etmis
olup, sonrasinda konuyla ilgili bir gok model tiretilmistir.

Bunlardan en ¢ok bilineni Johansen (1988) tarafindan gelistirilen Johansen

Kointegrasyon testidir.

Johansen Kointegrasyon testi, hepsi endojen olan (butin degiskenlerin hem
bagimli hem de bagimsiz olabilecegi) iki veya daha fazla degiskenli ve maksimum
olabilirlik yontemini kullanan VAR tabanli bir egbitiinlesme yaklasimidir.



Johansen maksimum olabilirlik yontemi kointegrasyon
esitliginin sayisini belirlemek igin iki farkli olabilirlik oran testi
saglar. Bunlardan biri iz istatistigi digeri ise maksimum 0z
deger istatistigidir.

Kointegrasyon iki seri arasinda nedenselligin mevcut oldugunu

gosterebilir fakat nedenselligin yonini gosteremez.



Johansen Cointegration test
ornek uygulamasi

1980-2006 vyilari arasi gelir tiketim iligkisinde egbditinlesme
iliskisini arastiralim.



{2 EViews - [Group: UNTITLED Workfile: GELIRTUKETIM\Gelirtuketim] [zl

O File Edit Object View Proc Quicﬂ Options Window Help

lelx

view| Proc| object| Print| Name|Freeze| [ Sample.. +/-| InsDel | Title| Sample|
obs obs LOGGELIR|LG Generate Series... |
1980 | 1980 21.0 Shen g o
:g; 2:32112 3: 46 Graph eries List Jonansen Lonomponic Gecikme UZUHIUgU AIC B
' Empty Group (Edit Seri Cointegration Test Specificati veya SBC m
1983 1983 218 mpty Group (Edi =) —List of series, groups, and/or series expressions ciegraion festopechicaton y -
1984 | 1984 223 Series Statistics [aEEln loaaln — Deterministic trend assumption of test — -
1985 | 1985 2.7 Group Statistics Descriptive Statistics Assume no deterministic trend in data: -
1986 1986 23.0 Estimate Equation... CTRTRTTES (" 1) Nointerceptortrend in CE ortest VAR |
1987 | 1987 233 Estimate VAR Correlations (" 2) Intercept (no trend) in CE - no intercept in VAR |
1988 | 1988 238 Al . A . )
Cross Correloaram ow for linear deterministic trend in data: -
1989 | 1989 24 4 18.8 cd 3 )
; . ) Intercept (no trend) in CE and test VAR |1 1 -
1990 | 1990 249 19.4 Cointegration Test i :
. (" 4) Interceptand trend in CE - no trend in VAR " -
1991 1991 253 199 Granger Causality Test ] o ) . Lagspecfel differenced |
1902 1992 258 20 4 Ok I Cancel ﬁ:-l‘lowfc;l ::adlz—:hc ;:It:ltelr:l_msglz Ilrnd |ntzat:_. v endogenous ]
1993 | 1993 26.4 210 5) Interceptand trend in ineartend in Criteal Values [
1994 | 1994 27 1 217 HLIEL: & MHM |
1905 1905 278 29 4 (@ 6) Summarize all 5 sets of assumptions
Size Iﬂ.{}E -
1996 | 1996 28.5 23.0
1907 19097 290 237 * Clﬁcgl values may not be valid with exogenous variables; ("~ Oservald-Lenum B
1908 1908 298 24 3 do notinclude C or Trend. :
1999 | 1999 30.1 247 = |
2000 | 2000 30.5 252 Tamam _| pal | |
2001 | 2001 307 266 4 m
2002 | 2002 311 259
2003 | 2003 313 26.2
2004 | 2004 314 26.4
2005 | 2005 31.5 26.5
2006 | 2006 316 26.7
«| Il 3
(| | Path = c:\users\user\documents| DB = none | WF = gelirtuketim



Once VAR modeli kurulur, sonra en diisiik AIC veya SBC sahip gecikmeli degerli model segilir.
Burada iki gecikmeli model en diisiik degerlere sahip cikmistir.

Var. UNTITLED Workfile: GELIRTUKETIM\Gelirtuketi X
View|Pr0c|Dbject| Print|Name|Freeze| Estimate|Stats|[mpu|se|Resids|

Basics |Cointegration| VEC Restictions | | Vector Autoregression Estimates
JEnuara itura nry yoarsiauasues orpy
VAR Type———— [ Endogenous Variables i
@ Unrestricted VAR ’ LOGGELIR LOGTUKETIM
Cifedior Erar Comection LOGGELIR(-1) 1475022  1.366473
(0.18580) (0.27967) Johansen Cointegration Test i - u
—Lag Intervals for Endogenous: ——— [ 7.93893] [ 4.88598] 8 g - -
|1 2 Cointegration Test Specification | VEC Restrictions
LOGGELIR({-2) -0.639718 -0.122962
Estimation Sample — Exogenous Variables (0.24145) (0.36345)  Deterministic trend assumption oftest————————————— ~Exog variables™
[-2.64949] [-0.33832] Assume no deterministic trend in data: |
1980 2006 € (" 1) No interceptor frend in CE or test VAR
LOGTUKETIM(-1) 0.269389 0.046764 " 2) Intercept (no trend) in CE - no interceptin VAR
(0.15440) (0.23242) Allow for linear deterministic trend in data: - Laginiewvals
[ 1.74795] [0.20121] .
" 3) Intercept(notrend) in CE and test VAR |1 2
LOGTUKETIM(-2) 0124539 -0.219480 Wl e e DSl s LS I
(0.13784) (0.20749) Allow for quadratic deterministic trend in data: endogenous
[-0.90350] [-1.05781] (" 5) Intercept and trend in CE - lineartend in VAR
— Critical Values
Summary:
C 1.381176 -7.910012 o MHM

(@ 6) Summarize all5 sets of assumptions

(1.53058)  (2.30393) see [o05
[0.90239]  [-3.43327]

* Critical values may not be valid with exogenous variables; ( Oservald-Lenum
do notinclude C or Trend.

R-squared 0.998295 0.996634

Adj. R-squared 0.997954 0.995961

Sum sq. resids 0.509750 1.155004 Tamam | Iptal
S E. equation 0.159648 0.240313 L
F-statistic 2926933 1480.387

Log likelihood 13.18543 2961190

Akaike AIC -0.654834 0.163105

Schwarz SC -0.411059 0.406880

Mean dependent 27.02800 2167600

5.D. dependent 3529108 3781124

Determinant resid covariance (dof adj.) 0.001310

Determinant resid covariance 0.000839

Log likelihood 17 59996 |

Akaike information criterion -0.607997 3

Schwarz criterion -0.120447

4




O Var: UNTITLED Workfile: GELIRTUKETIM\Gelirtuketim

o B

View|Pr0c|Ohject| Print|Name|Freeze| Estimate|Stats|Impu|se|Resids|

| Johansen Ceintegration Test Summary

Date: 10/09/15 Time: 14:42
Sample: 1980 2006

Included observations: 24

Series: LOGGELIR LOGTUKETIM
Lags interval: 110 2

Selected (0.05 level*) Number of Cointegrating Relations by Model

Data Trend: None None Lingar Linear Quadratic
Test Type No Intercept Intercept  Intercept  Intercept  Intercept
NoTrend NoTrend No Trend Trend Trend
Trace 0 1 1 0 1
Max-Eig 0 1 1 0 1
*Critical values based on MacKinnon-Haug-Michelis (1999)
Information Criteria by Rank and Model
Data Trend: None None Linear Linear Quadratic
Rankor No Intercept Intercept  Infercept  Intercept  Intercept
No.of CEs NoTrend NoTrend  No Trend Trend Trend

Log Likelihood by Rank (rows) and Model (columns)

0 9712050  9.712050  10.51413 1051413
1 12.32281  19.33671  19.82429  19.863
2 1256777 2172773 2172773

Akaike Information Criteria by R and Model (columns)

0 -0.142671  -0.142671 -0.042844  -0.012977

1 -0.026901 -0.528059* “=5£85357 -0.405301 -0.457435

2 0266019 -0.310644 -0310644 -0.232131 -0.232131
Schwarz Criteria by Rank (rows) and Model (columns)

0 0250014 0250014 0448012 0448012 0576050

1 0562126  0.110094* 0201841 0330983  0.327934

2 1.071388 0572896 0572896 0749581  0.749581

m

Yandaki olugsan pencereden model tipine
karar verilir.

Yildiz(*) ile gosterilen
secilecek olanlardandir.

Gorildigi mAIC veya SBC kriterine
gore “"deterministik trend” icermeyen
"sabitli ve trendsiz model” en uygun
olarak secilmistir.

model tipi

lohansen Cointegration Test //

—

Cointegration Test Specifi on ]VEC Restrictions

Deterministic tre ssumption of test Exog variables™

Assume no rministic frend in data: |
ercept ortrend in CE ortest VAR
tercept (no trend) in CE - no intercept in VAR

Lag intervals
Allow for linear deterministic trend in data: g

i 3) Intercept(no trend) in CE and test VAR |'I 2
i 4) Interceptand trend in CE - no trend in VAR

Lag spec for differenced

Allow for quadratic deterministic trend in data: endogenous

¢ B) Interceptand trend in CE - linear tend in VAR
Critical Values

& MHM

Size |0.05

i Oservald-Lenum

Summarnry:

¢ B) Summarnze all 5 sets of assumptions

* Critical values may not be valid with exogenous variables;
do notinclude C ar Trend.

Tamam I iptal




C1Var: UNTITLED Workfile: GELIRTUKETIM\Gelirtuketim

E=NECE =

View|Pr0c|Ohject| Print|Name|Freeze| Estimate|Stats|1mpu|se|Resids|

{ Johansen Cointegration Test

. Date: 10/09/15 Time: 14:58

1 Sample (adjusted): 1983 2006

| Included observations: 24 after adjustments

Trend assumption: No deterministic trend (restricted constant)
| Series: LOGGELIR LOGTUKETIM

1 Lags interval (in first differences): 1to 2

i Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value  Prob.**
None * 0.551593 24 03135 2026184 0.0144
At most 1 0.180656 4782040 9.164546 0.3082
Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
“MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value  Prob.**
None * 0.551593 1924931 15.89210 0.0143
At most 1 0.180656 4782040 9.164546 0.3082

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by b*511*b=I):

LOGGELIR  LOGTUKETIM C
-0.337214 8.737609 61.05882
0.809616 -0.509434 -11.97946

Unrestricted Adjustment Coefficients (alpha):

D(LOGGELIR)
D(LOGTUKE .

0.021412
-0.187279

-0.060172
-0.049629

m

Esbitinlesme sayisi kag olacak?

Yandaki pencereden olasilik degerleri 7%5'ten

az olanlar kadar olacak.

Calismaya ait iki degisken igin en az 1 adet

esbitinlesme modeli kurulabilecegi

gorilmektedir.

Yani degiskenler uzun dénemde dengeye

geleceklerdir.



Esbitinlesme testleri farki alinmis serilere uygulandigindan
serilerin degerlerinde kayiplar olmaktadir. Bu kayiplarin

dizeltilmesi icin "hata dizeltme modelleri” kullaniimaktadir.



HATA DUZELTME MODELLERI
(ERROR CORRECTION MODELS)

Degiskenler arasinda uzun dénemli bir iligki s6z konusu oldugunda

kullanilabilen modellerdir.

HDM, uzun donem iliskiden sapmalar hakkinda bilgi verir.



Yt :Yt—l + U, Xt — Xt—l + Vi

« Iki farkh seri duragan degil iseler ve aralarinda korelasyon yok ise, bu
serilere uygulanan regresyon sonuglarinin anlamsiz olmasi gerekir.

* Yani X; ve Y; birbiriyle iligkisiz olmalidir. Ancak sahte regresyon olusmus ise
aralarinda bir iliski var gibi goziikebilir.

- Iste boylesi sonuglardan kaginmak icin duragan serilerle tfahmin yapmak
gerekir.

« Serilere ait veriler, diizeyde duragan degil iseler, farklari alinarak
duraganlastiriliyor idiler.

« Ancak fark operataori kullanilarak yapilan duraganlastirma islemi uzun dénem
iliskinin ortadan kalkmasina neden olabilir. Yani degiskenler arasindaki
regresyon tahmini yaniltici olur.



« Sayet duragan olmayan bu serilerin birbirleriyle uzun donemli iliskisi

oldugu kuvvetli delillere dayaniyorsa bu serilerin "Egbutinlesik"

oldugunu gosterebilir. Bunu ortaya ¢ikaran testler ise "egbitiinlesme

testleri" olarak adlandirilir.

« Johannsen esbitiinlesme testi en ¢ok bilinen testlerden birisidir. Test
neticesinde esbitinlesmenin varligi ve degiskenler arasindaki iliskinin

tek yonlu veya ¢ift yonli oldugu hakkinda bilgi sahibi olunabilir.



* Genel olarak, Y, dizisi I(1), baska bir X, dizisi de I(1) ise ve yani d ayni deger ise bu
iki seri dizi egbutinlesik olabilir.

« Esbiitiinlesik iseler bu iki degiskenin diizey degerleri ile yapilan regresyon anlamlhidir.

* Boylece uzun donemli iliski kaybolmamis olur.



 Esbiitiinlesme olmasi demek, bu serilerin kisa donemde olasiliksal
uyumsuzluklar goésterebilecekleri ancak uzun donemde hep bir

denge iliskisine donecekleri anlamina gelir.

 Serilerin duragan olmamasi nedeniyle uzun doénem iligkisinin

kaybolmamasi igin Hata diizeltme modellerinden yararlanilir.
» Ornek bir denklem olarak: x = +4Y +u, verilmis olsun.

« Tahmin edilen denkleme ait hatalarin (u;) duragan g¢ikmasi

durumunda u; denklemi , _x _ 3 _pvy olur.



* Hata dizeltme modelinden yararlanmak igin modele hatanin gecikmeli

degeri (u;;) bir degisken olarak eklenir.
U =X, =0 = B.Y, + fsU 4

 Bu terimin katsayisinin eksi degerli olmasi beklenir ve model
degiskenlerinin arasindaki iliskinin uzun dénem dengesinden ne kadar
uzakta oldugunu dlger. B; ise uzun dénem denge iligkisinde gegici bir

sapma oldugunda dengeye ne kadar ¢abuk geri donilecegini gosterir



ORNE
HATA

CUYGU

L AMA-EVIEWS
DUZELTME MODEL

Tirkiye'de 1980-2006 vyillar! arasi gelir-tiiketim iligkisi

[ Series: LOGTUKETIM  Workfile: GELIRTUKETIM\Gelirtuketim

Fo o s

View | Proc| Object| Properties| Print|Name|Freeze| Sample| Genr|Sheet| Stats| 1dent|Line| Bar |

[ Series: LOGGELIR  Workfile: GELIRTUKETIM® Gelirtuketim

(=[5 ]s]

'l.ﬁewl P'rncl Dbjectl Prnperﬁesl Printl Namel Freezel Samplel Genrl Sheetl 513ts| Identl LineI Bar I

| Augmented Dickey-Fuller Unit Root Test on LOGTUKETIM

Mull Hypothesis: LOGTUKETIM has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic based on SIC, MAXLAG=EG)

A

t-Statistic Prob_*

Augmented Dickey-Fuller test statistic 6.033420 1.0000
Test critical values: 1% level -2.656915
5% level -1.954414
10% level -1.609329

*Mackinnon (1996) one-sided pvalues.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LOGTUKETIM)
Method: Least Sguares

Date: 08/07/15 Time: 16:58

Samnle (adiusted) 189581 2006/

Augmented Dickey-Fuller Unit Root Test on LOGGELIR

Mull Hypaothesis: LOGGELIR has a unit root
Exogenous: Mone
Lag Length: 2 (Automatic based on SIC, MAXLAG=E)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0324557 077N
Test critical values: 1% level -2.664853 _ -
59 avel -1 955687 Generate Series by Equation
10% level -1.608793 — Enter equation

*Mackinnon (1996) one-sided p-values.

Samnle (adiusted)- 1983 2006

tuketim1 =logtuketim(-1)

— Sample

1380 2006

Cancel

o]




* Her iki seri ikinci farklar alindiginda duragan hale gelmektedir. O
halde bu iki buttinlesik seridir.

o~

[ Series: LOGTUKETIM Workfile: GELIRTUKETIM\ Gelirtuketim |- E || i
View | Proc | I:]I:qun:t| Properties | F'rintl Mame | Freeze | Sample | Genr | Sheet| Stats | Ident| Line | Bar |
| Augmented Dickey-Fuller Unit Root Test on D{LOGTUKETINM,2)

Mull Hypothesis: D{LOGTUKETIM,2) has a unit root _ _
Exogenous: None Mull Hypothesis: D{LOGGELIR, 2} has a unit root

Lag Length: 1 {Automatic based on SIC, MAXLAG=E) Exogenous: None _
Lag Length: 0 {Automatic based on SIC, MAXLAG=E)

[ Series: LOGGELIR Workfile: GELIRTUKETIM Gelirtuketim = || =) BER
Wiew | Proc | Dl:lject| Properties | Print| Mame | Freeze | Sample | Genr | Sheet| Stats | Ident| Line | Bar |
Augmented Dickey-Fuller Unit Root Test on D{LOGGELIR, 2}

" |

m| w

t-Statistic Prob.” —
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7 104920  0.0000 _ —

Test crtical values- 19 level 2 69359 Augmented Dickey-Fuller test statistic -7.836311 0.0000
59 |avel 1 956406 Test critical values: 1% level -2 664853
10% level -1.608495 5% level -1.955681

10% level -1.608733

*MacKinnon (1996) one-sided pvalues. _ _
*MacKinnon {1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D{LOGTUKETIM,3) Augmented Dickey-Fuller Test Equation
Method: Least Squares Dependent Variable: D{LOGGELIR, 3)
Date: 08/07/15 Time: 17:43 Method: Least Squares

Samnple (adiusted)- 1984 2006/ i Date: 08/0715 Time: 17:42

Samnle fadistedy 1983 2006/ T




 Boylece normal bir regresyon denklemi kurulabilir.

« Seri grafikleri incelendiginde bir trende sahip olduklari gérildiginden denkleme trend eklenmistir.

b FFUTRI IS WLLLS FRPL FLIVE T [ \lﬂtlﬁ\l}lwtﬂullﬁllbhu 1 =l H

/

\ﬂew| F'mc| Dbjer:t| Print| Saue| DeEiIs+f—| Shuw| Fetd'|| Sture| Delete| Genr| Sarn|:t|e|

Equation Estimation

==

Range: 1960 2006 - 27 obs
Sample: 1960 2006 - 27 obs

Display Filter: *

Blc

% ogaeli
MW Open b

b resid
M yillar

01 Ge

Copy

Paste

Paste Special..

Update from DE..
Storeto DB..
Object copy ...

Rename..,

Delete

as Equation..,

as Multiple series

m

Specification | Options |

/
/)

and POL term

eaplicit equation like Y=c{1)+c{2)"X.

— Bquation specification
Dependent viriitﬂ;}é wed by list of regressors including ARMA
g, 0

|Ingtuke¢irn c Inggel@

Method:

Sample:

— Estimation settings

LS - Least Squares (NLS and ARMA)

19320 2006




Model l arml * Modele hata terimlerinin bir gecikmeli
I‘() e TSO“LF'__Q ?P'D‘{/r\‘/amb', degerinin eklenmesi icin hatalarin elde
cikmistir (F, t, gibi) _edilmesi gerekir. Soyle ki

[ Equation: UNMTITLED Workfile: GELIRTUKETIMA Gelirtuketim | — || & ||[o&5]

O Equation: UNTITLED. Workfile: GELRTUKETIM\Gelirtuketim | = | - [£3%|
View | Proc | Ghject| F'rint| Name | Fregze | Estimate | Fnrecast| Stats | Resids |

Def Specify/Estimmate...
et Forecast...
Dependent Variable: LOGTUKETIM g:tr Make Residual Series...
Method: Least Squares Incl Make Regressor Group

Date: 08/07/15 Time: 17:50

Sample: 1980 2006

. Make Model )7 -2.332299  0.0284
Included observations: 27 11 9777286  0.0000
37 1.357463  0.1873

Fake Gradient Group

or t-Statistic Prob.
Fake Derrvative Group

Update Coefs froerm Equation

= m — E— —

Variable Coeficient  Std. Emor  t-Statistic  Prob.

R-squared 0996939 Mean dependent var 2121111

Adjusted Fi—squ_ared 0996654 S_D__ cle_penn:le_nt var 4. 000705

C 4613582 1978127 2332299 0.0284 S-E. ofregression  0.2303%4  Akalke info criterion  0.000722
LOGGELR 0940973 0.0%241 9777286  0.0000 e ———— | —

@TREND 0.061407  0.045237 1357463  (0.1873

R e=sidual tppe

R-squared 0996939 Mean dependentvar  21.21111 = Ordinarny

Adjusted R-squared ~ (0.996664 S.D. dependentvar  4.000705 - Ok |
S.E. of regression 0230364 Akaike info criterion ~ 0.006124 -

sum squared resid  1.273617  Schwarz criterion 0.150105

Log likelihood 2917332 F-statistic 3908.926 M arme for resid series Cancel |

Durbin-Watson stat 2172918 Prob(F-statistic) 0.000000 MrosidO




* Asagidaki gibi bir hata
serisi olusturulur.

D Series: HATA Workfile: GELIRTUKETIM\ Gelirtuketim

o8

View| Proc| Object | Properties| Print| Name|Freeze |Defau|t j Sort

Edit+-

Smpl+-

Labi

| HATA

Last updated: 06/07/15 - 17:56
Modified: 1980 2006 // makeresid

1980 | 0083145
1981 | 0015348
1982 | 0065747
1983 | 0116145
19| 0015748
1985 | 0046455
1986 | 0002756
9 | 0040943
1988 | 0072836
1989 | 0098827
1990 | -0.030721
1991 | 0031483
1992 | -0.000411
1933 |«

1]

Diizeyde duragan olmasi gereken Hata
serisinin bir gecikmeli degeri modele eklenir
ve yeniden tahmin yapilir.

—1 Series: HATA Workfile: GELIRTUKETIM\ Gelirtuketim

|- S

fiew | Proc| Object| Properties| Print|Mame | Freeze

Sample | Genr | Sheet

Stats|Ident|Line | Bar

Augmented Dickey-Fuller Unit Root Test on HATA

Mull Hypothesis: HATA has a unit root
Exogenous: Mone

Lag Length: 0 (Automatic based on SIC, MAXLAG=6)

m| w

t-Statistic Frob.*

Augmented Dickey-Fuller test statistic -5 465038 0.0000
Test cntical values: 1% level -2 656915
5% level -1.954414
10% level -1.609329

*MacKinnon {(1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{HATA)

Method: Least Squares

Date: 08/07/15 Time: 18:00

Samnple (adiisted)- 1981 2006/




« Simdi hata diizeltme modeli kurulabilir.

U, = Xt _181 _IBZYt +,B3ut—1

* Bagiml ve bagiml degiskenler ikinci farkta duragan olduklarindan
ikinci farklari, hata teriminin ise bir gecikmeli degeri modele dahil

edilir.
Equation Estimation E

Specfiication | Options |

— Equation speciiication
Dependent varable followed by list of regressors including ARMA
and PDL terms, OR an explicit equation like Y=c(1}c(2)"X.

dflogtuketim,?) ¢ dloggelir, 2} hata(-1) %
2'\ ikinci farkin yazim

sekline dikkat —

— Estimation settings
Method:[ S - Least Squares (NLS and ARMA) -
Sample: | 1380 2006 -

Tamam Iptal

[ Equation: UNTITLED Workfile: GELIRTUKETIM\Gelirtuketim | = || = [|=23]

View|Proc| Object| Print| Name |Freeze| Estimate |Forecast|Stats | Resids

Dependent Variable: D{LOGTUKETIM, 2}
Method: Least Squares

Date: 08/07/15 Time: 15:14
Sample (adjusted): 1962 2006
Included observations: 25 after adjustments

Hata terimini
katsayisi -1-0
araliginda olmali

Variable Coefficient  Std . t-Statistic Prob.

DILOGGELIR.2) 0283468 A1 376761 Bu sarti
HATA(-1) -1.963962 <gglly82s saglamiyor, bu
c 000 model icin HDM
R-squared 0.695047 Mean calismiyor

0.667324 S.D. d :
0.299667 Akaike infe seklinde

1.975609 Schwarz criterm CLLLLALEIIFAT
3.748471  F-statistic 25 07111
2078360 Prob(F-statistic) 0.000002

Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
Durbin-VWatson stat




* Hata terimi katsayisinin -0.12 ¢iktigini varsayalim.

* Yorum: Dengede olusan bir birimlik sapmanin yaklasik
712"si bir sonraki donem diizelecekftir.




Sinirli VAR (VECM)

Bir VAR modeli olusturmak igin degiskenler arasinda

esbitinlesme olmasi sarti yoktur. Degiskenler arasindaki

esbutinlesmeyi dikkate alan bir model olusturulmak istendiginde
bir  "Vektor Hata Dizeltme Modeli® (VECM) kurmak
gerekmektedir. VECM (Vector Error Correction Model),
aralarinda egbditinlesme oldugu bilinen duragan olmayan seriler

icin kullanmak lzere dizayn edilen sinirli bir VAR'dir.



Esbitinlesme boliminde Tiketim gelir iliskisinde en bir
esbutiinlesme oldugu gorulmdstd.

Bu iki degisken endojen oldugunu varsayalim.

O halde uzunlu donemli iliskiden sapmanin diizeltilmesi ile ilgili
hata diizeltme modeli igin VAR kurmaliyiz.



VAR Specification

Basics ‘ Cointegration ‘ VEC Restrictions ‘

VAR Type

" Unrestricted VAR

(@ Vector Error Correction

Estimation Sample

12
Exogenous Vanables
N

1930 2006 ‘

Do NOT include C or Trend in VEC's

Tamam Iptal

1N

VAR Type bdlimiinde Vector Error Correction akftif

edilmeli

girilmeli

/AR Specification / /

=]

Basics Cointegration ]VEC Restncnonsl

Rank
Number of cointegrating equations: |1

Deterministic Trend Specification

Mo trend in data

(— 1) No intercept ortrend in CE or VAR

(@ 2) Intercept(no trend) in CE - no intercept in VAR

Lineartrend in data
(" 3) Intercept(no trend) in CE and VAR
(" 4) Interceptand trend in CE - no trend in VAR

Quadratic trend in data
(" 5) Interceptand trend in CE- linear trend in VAR

Endojen degiskenler bdlimine degiskenlerin adlar:

Uygun gecikme araligi yazilmal
Cointegration menusi isaretlenmeli

5. Daha onceden deterministik
trendin olmadigi 2 numarali
model tipinin uygun olduguna
karar verilmisti.

6. Tamam tiklanir ve sonuclar

alinir.



[N — ——— —— - [R—

| = =rjire ) o

- - - - —
el WEAN. AT N LN L LS WV R IS, WO LRI 0 ATl 1 LEWE WS LR LI

[l —— |

‘I.-'iewl F’rocl [}bjectl F’rintl Namel Freezel Estimatel Statsl Impulsel Residsl

Vector Error Correction Estimates

Vector Error Correction Estimates
Date: 1/709/15 Time: 15:35
Sample (adjusted): 1983 2006
Included observations: 24 after_z
Standard errors in { ) & t-statistics in [ ]

Esbitinlesme
denklemi

Cointegrating Eq./

CointEqg1
LOGGELIR{-1) 1.000000
LOGTUKETIM{-1) -0.935783

(0.00622)
[-150.490]

Hata diizeltme

denklemi

Error Cc:rrectic:n:/ D{LOGGELIR) D{LOGTUK. ..

CointEg1 -0.199926 1.748661
(0.30606) (0.43976)

[-0.65323] [ 3.97638]

D{LOGGELIR{-1})) 0.596233 -0.050564
({0.32189) (0.46250)

[ 1.85230] [-0.10933]

D{LOGGELIR{-2)) 0.325374 -0.647491
(0.28347) (0.40731)

[ 1.14781] [-1.58968]

D{LOGTUKETIM{-1)) 0.079101 0.626345
(0.21400) (0.30748)

[ 0.36963] [ 2.03701]

D{LOGTUKETIM{-2)) 0.045230 0197278
(0.13658) (0.19624)

[ 0.33117] [ 1.00530]

R-squared 0. 496636 0.648784
Ad). R-squared 0.390664 0.5745844
Sum sq. resids 0.489941 1.011502
S F  eauafion 0 160581 0 230731

[m |

Hata dizeltme modeli igin

—_— WAL LAEN L L L WV P BT, WA E AT § ARV WIS LA PSS LR

| | LT | |

el | =is ocﬂ object| Print|Mame | Freeze| Estirnate-lStatsl]:rﬂpulse-lResidsl
S| e ———

1 Specify/Estimate .. stimates
e Make Residuals Sl
De Make Model A
Sa Make Endogenous Group ‘ﬁ ‘
Ing Make Cointegration Group il
E Make System Ld Bw Wariable
r— Estimate Structural Factorization... Bw Lag
LOGGELIR{-1) 1000000
LOGTUKETIM{-1) -0.935783
{0.00622)

[-150_490]

Lo —65.539297
(0.14778)
[-44.2515]

Her bir degiskene ait “hata diizeltme
modelleri”

] System: UNTITLED  Workfile: GELIRTUKETIM\Gelirtuketim |
Uiew'Proc|[}bject| PrintIName'Freeze| Merge‘l’ext'Estimate|Spec|5tats|Resids|

D(LOGGELIR) = C(1)*( LOGGELIR(-1) - 0.9357833168*LOGTUKETIM(-1) -
6 539297322 ) + C(2)*D(LOGGELIR(-1)) + C(3)*D(LOGGELIR(-2)) + C(4)*D
(LOGTUKETIM(-1)) + C(5)*D(LOGTUKETIM(-2))

D(LOGTUKETIM) = C(6)*( LOGGELIR(-1) - 0.9357833168*LOGTUKETIM(-1)
~6.539297322 ) + C(7)*D(LOGGELIR(-1)) + C(8)*D(LOGGELIR(-2)) + C(9)
*D(LOGTUKETIM(-1)) + C(10)*D(LOGTUKETIM(-2))




C1 katsayisi esbiitiinlesme denkleminin
katsayisi olup, buradan elde edilecek
hata terimleri ile

Tlgi denklem segilir

H System: UNTITLED Workfile: GELIRTUKETIM\Gelirtuketim
Print '
D(LOGGELIR) = C(1)*( LOGGELIR(-1) - 0.9357833168*LOGTUKETIM(-1) -

tahmin

edilecektir.
Denklem sonuclari

Name

Negatif ve istatistiksel olarak anlamli
bulunan katsayi, tiketimin gelir Gzerinde
uzun dénemli bir nedensellige sahip
oldugunu gostermektedir.

Yani,

b 530297322 ) + C(2)D(LOGGELIR()) + C(3/D(LOGGELIR(2)) + C{4YD

O Equation: UNTITLED  Workfile: GELIRTUKETIM\Gelirtuketim

ke

Tuketimden Gelire dogru uzun donemli

(LOGTUKETIM(-1)) + C(5"D(LOGTUKETIM(-2)

View| Proc| Dbject| Print| Name| Freezel Estimatel Forecast| Stats| Resids|

bir nedensellik vardir.

Dependent Variable: D(LOGGELIR)

LOGGELIR(-1) - 0.9357833166°LOGTUKETIM(-1) Method: Least Squares

D(LOGTUKETIM) = C{6{
“D(LOGGELIR(-1)) + C(8D(LOGGELIR(2)) +

-6.539297322 ) + C(7) C(9) Date: 10/09/15 Time: 15:53
" " Sample (adjusted): 1983 2006
D(LOGTUKEHM( )) C(ﬂ]) D(LUGTUKETlM( 2}) Inar‘:[;:l[éed(itis:wat}ions: 24 after adjustments

D(LOGGELIR) = C(1)*( LOGGELIR(-1) - 0.9357833168*LOGTUK
-1) - 6539297322 ) + C(2)*D(LOGGELIR(-1)) + C(3)
*D(LOGGELIR(-2)) + C(4)*D(LOGTUKETIM(-1)) + C(5

a *D(LOGTUKETIM(-2)

Quic-estimate equation’

VAT Coefficient t-Statistic ~ Prob.
e c() 0199926 0306060 -0653226 05214
Specification | Options | C(2) 0596233 0321888  1.852299  0.0796
 Equation specification C(3) 0325374 0283474 1147807  0.2653
Dependent variable followed by list of regressors including ARMA 0(4) 0.079101 0.213997 0.369635 0.7157
and PDL terms. OR an explicit equation like Y=c(1)+c(2)*X. C(5) 0.045230 0.136576 0.331173 0.7441
D(LOGGELIR) = C(1)*{ LOGGELIR{-1) - 0.9357833168"LOGTUKETIM(-1) - -
6539297322 ) + C(2)"D(LOGGELIR(-1)) + C(3)"D(LOGGELIR(-2)) + C(4)'D
{LOGTUKET?M{-1()))+ C({S)*D{LOGT(UP?ETll\«("l{}—Q))( 2+ R—Square{" 0.496636 Mean depﬁndent var 0.416667
Adjusted R-squared 0.390664 S.D. dependent var 0.205715
S.E. of regression 0.160581  Akaike info criterion  -0.636979
= Sum squared resid 0489941  Schwarz criterion -0.391552
Log likelihood 12.64375  Durbin-Watson stat 2.083644
— Estimation settings
Method: |LS - Least Squares (NLS and ARMA) ~|
Sample: |19802{}(}6 -

Tamam | iptal

negatif ve istatistisel

olarak anlamsiz

C1 olasihigi anlamh ¢ikmis olsa idi

Bir sok etkisiyle ortaya ¢ikan dengesizligin
yaklasik %20'si bir donem sonra
duzelecekti seklinde yorumlanir.




Tiketim degiskenine iliskin katsayilar
ortaklasa odlarak gelire istatistiksel
olarak onem|i dizeyde  efki
ediyorlarsa . kisa = donemli bir
nedensellige isaret eder.

Bunun igin wald test yapilir.

™ Equation: UNTITLED Workfile: GELIRTUKETIM\Gelirtuketim [ ]
‘u’lew‘l Procl Objectl Print| Name | Freeze | Estimate | Forecastl Statsl Residsl
Representations )
Estimation Output
Actual,Fitted,Residual >
ARMA Structure... " "
. . , dstments
Gradients and Derivatives 2(-1) - 0.9357833168*LOGTUKETIM(
Covariance Matrix |(LOGGELIR(—1 )) + C(S)
Coefficient Tests 4 Confidence Ellipse...
Residual Tests > Wald - Coefficient Restrictions...
Stability Tests 4 Omitted Variables - Likelihood Ratio...
Label Redundant Variables - Likelihood Ratio...
STy —orroosroe)  0.306060 -0.653226 0.5214 | |
C(2) 0.596233 0.321888 1.852299 0.0796
C(3) 0.325374 0.283474 1.147807 0.2653
Ci(4) 0.079101 0.213997 0.369635 0.7157
C(5) 0.045230 0.136576 0.331173 0.7441
R-squared 0.496636 Mean dependent var 0.416667
Adjusted R-squared 0.390664 S.D. dependent var 0.205715
S_E. of regression 0160581 Akaike info criterion -0.636979
Sum squared resid 0.489941 Schwarz criterion -0.391552
Log likelihood 12.64375 Durbin-\Watson stat 2.083644
wWald Test [ 2 ]
Coaefficient restrictions separated bw commas
cra)=c(51=0] -

Examplaes
C11=0. CEFI=2"C0A) (] o I Cancel

T Equation: UNTITLED Workfile: GELIRTUKETIM\Gelirtuketim | = | & [wiiml
View|Prnc|Ohject| Print|Name|Freeze| Estimate|Fc|recast|Stats|Resids|

Wald Test:

Equation: Untitled

Test Statistic Value df Probability
F-statistic 0.076586 (2,19 0.9266
Chi-square 0.153173 2 0.9263

Mull Hypothesis Summary:

Mormalized Restriction (= 0) Value Std. Err.
C4) 0.079101  0.213997
C(3) 0.045230 0.136576

Restrictions are linear in coefficients.

Wald test sonuglari;

Tiiketim degiskeninin gelir lizerine kisa
donemde bir nedensellige neden

olmadigini gésterir.



Kurulan modelin etkinligi igin

- Hata terimleri otokorelasyonlu olmamali,
- Normal dagilim olmal

- ARCH etkisi olmamal

] Equation: UNTITLED Workfile: GELIRTUKETIM\Gelirtuketim | = | & |[wt3m]

View| Pr0c| Object| Print | Name | Freeze | Estimate | Forecast| Stats| Resids|

T Equation: UNTITLED  Workfile: GELIRTUKETIM\Gelirtuketim | o || & [me3s] gDEquation: UNTITLED Workfile: GELIRTUKETIM\Gelirtuketim |- || =) [mesm
L

View| Proc|Object| Print| Name|Freeze| Estimate| Forecast| Stats| Resids| View| Proc| Object| Print| Name|Freeze| Estimate|Forecast| Stats| Resids| n
o Breusch-Godfrey Serial Correlation LM Test:
31 ARCH Test:
Y F-statistic 4630408 Probability 0.024814 |E
g F-statistic 0.270679  Probability 0.765754 Obs*R-squared 8391311 Probability 0.015061
Obs*R-squared 0.609469  Probability 0.737319 |=
° Series: Residuals Test Equation:
Sample 1983 2006 Test Equation: Dependent Variable: RESID
Observations 24 Dependent Variable: RESIDA2 Method: Least Squares
Mean 0.009720 Method: Least Squares Date: 10/09/15 Time: 16:20
Median 0.014186 Date: 10!09_!15 Time: 16:27 Presample missing value lagged residuals set to zero.
Maximum 0.208575 Sample (adjusted): 1985 2006
Winimum -0.314600 Included observations: 22 after adjustments Variable Coefficient  Std. Error t-Statistic Prob.
Std. Dev. 0.145613
Skewness  0.158160 Variable Coefficient ~ Std. Error  t-Sfatistic  Prob. c(1) 0437480 0242730 1.802335 0.0893
Kurtosis 2758341 C2) 0.004664 0262104  0.017794  0.9860
Jarque-Bera 0158457 C 0018343 0008233 2227911 0.0382 C(3) -0.420758 0281585 -1.494246 0.1534
Probability 0023820 RESIDA2(-1) 0.095771 0.195402  0.490125 06297 C{4) 0.040225 0178094 (0225865  0.8240
. RESID"2(-2) -0.107084  0.195978 -0.546409  0.5911 C(5) 0223186  0.130308 1.712756  0.1049
RESID(-1) 0310507 0245568 1264445 0.2231
R-squared 0.027703  Mean dependent var 0.018081 RESID(-2) -0.516977 0275635 -1.875583  0.0780
Adjusted R-squared -0.074644  S.D. dependent var 0.024774
S E. of regression 0.025682  Akaike info criterion -4.359903 R-squared 0.349638 Mean dependent var 0.009720
Sum squared resid 0.012532  Schwarz criterion -4.211125 Adjusted R-squared 0.120098  S.D. dependent var 0.145613 ~
Log likelihood 5095893  F-statistic 0270679 ~

Normal dagilimli ARCH etkisi yok Otokorelasyon var



Daha sonra logtuketim bagimli degisken oldugu denklem icin model
kurulur ve ayni islemler tekrarlanir.



Granger nedensellik karsilagtirmalari

NORMAL DENKLEMLERLE

LOGTUKETIM does not Granger Cause LOGGELIR 1.01637 0.4099

LOGGELIR does not Granger Cause LOGTUKETIM 10.3645 0.0004



VAR MODELT ILE

VAR Granger Causality/Block Exogeneity Wald Tests
Sample: 1980 2006
Included observations: 24

Dependent variable: LOGGELIR
Excluded Chi-sq df Prob.

LOGTUKETIM 3.049111 3 0.3841

Dependent variable: LOGTUKETIM
Excluded Chi-sq df Prob.

LOGGELIR 31.09342 3 0.0000



VECM ILE

VEC Granger Causality/Block Exogeneity Wald Tests

Sample: 1980 2006
Included observations: 23

Dependent variable: D(LOGGELIR)
Excluded Chi-sq df Prob.
D(LOGTUKETIM) 0.172343 3 0.9819

Dependent variable: D(LOGTUKETIM)
Excluded Chi-sq df Prob.
D(LOGGELIR) 5.804905 3 0.1215



