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Klasik EKK yontemi, hata tferimlerinin
tUminldn varyansinin beklenen degerinin,
degiskenin alacagi her deger igin ayni
oldugunu varsayar. Buna "sabit varyans
(homoskedasticity)" denir. Yéntem bu

varsayimla fahmin edilir.



Sabit varyans

X1 X2 X3 Xa Xs X



Ancak bir ¢ok degiskene ait serilerde onemli
azals ve artiglar ortaya ¢iktiginda hata
terimlerinin de bundan etkilenerek sabit bir
varyansa sahip olmadigi go6zlemlenmektedir.
Ozellikle yatay kesit verilerinde rastlanan bu
durum hata terimi varyansinin sabit kalmayip
degismesine neden olmaktadir. Varyansin,
degiskenin alacagi degerler igin farklilik
gosteriyor olmasi "degisen varyans
(heteroskedasticity)" olarak adlandiriimakdir.



Degisen varyans

X1 Xz X3 Xa Xz X



Hanelerin gelir-harcama iligkisi incelendiginde
yiksek gelirli aileler ile dusik gelirli ailelerin
harcamalari  arasinda onemli  degisiklikler
gozlemlenir. Yiksek gelirli ailelerin harcamalari
dusik gelirli ailelerinkine gére daha yiliksek
varyansa sahiptir. Bunun neticesi olarak bu tir
calismalarda degisen varyans daha fazla

gozlemlenir.



Bazi durumlarda degiskenlere (6zellikle de finansal)
ait serinin zaman iginde varyansinin sabit olmadigi
durumlarda  duraganlik  saglanamaz, bu da

degiskenlere ait serilerde zaman itibariyle

volatilitelere (oynakliklara) neden olur.

Engle (1982), zaman serisi verilerinde karsilasilan ve
ozellikle ongérilerde ortaya ¢ikan otokorelasyon
problemine sahip zaman serisi degiskenlerinin ARCH
olarak isimlendirdigi ve daha kompleks bir yapiya
sahip teknikle modellenmesi gerektigini belirtmistir.



Geleneksel bir zaman serisi modelinde degisen varyans
sorunu olmasi durumunda, En Kiclk Kareler (EKK) tahmin
edicisi  sapmasizlik  ve  tutarlihk  o6zelliklerini
korumaktadir. Buna karsin, degisen varyans sorunu
iceren bir modelde etkinlik ozelligi yitirilmekte ve bunun
sonucu olarak da parametre tahminleri istatistiki agidan
anlamsiz hale gelebilmektedir. S0z konusu sorunu
ortadan kaldirmaya yonelik olarak, varyans ve
kovaryansin zaman iginde degismesine izin veren

modeller énerilmistir.



Varyansin sabit olmadigi serilerin
duraganlastiriimasi amaciyla, Box-Cox
donustirmesi gibi Ustel donistirme teknikleriyle
donustirulmesine gerek kalmadan uygulanabilecek
dogrusal olmayan modellerden en popiler olani
ARCH (Oftoregresif Kosullu Degisen Varyans)

modelidir.



Geleneksel zaman serisi modellerine bir alternatif

olarak sunulan ARCH modelleri, zaman serisi
yontemlerindeki sabit varyans varsayimini ihlal
ederken, varyansin gecikmeli 6ngoru hatalarinin
karelerinin (&;2) bir fonksiyonu olarak degismesine
1Zzin vermistir.

Bu nedenle ARCH modelleri, degisen varyansi

regresyona dahi edebilmektedirler.



Sonrasinda,

Bollerslev (1986), kosullu varyansi ARCH modelinden farkli olarak
otoregresif hareketli ortalama (ARMA) siireci olarak modelleyerek
Genellestirilmis Otoregresif Kosullu Degisen Varyans (GARCH) modelini
ortaya koymustur.

Engle, Lilien ve Robins (1987) kosullu varyansi ortalama denklemine
agtklayici bir degisken olarak dahil ederek Ortalamada Otoregresif
Kosullu Degisen Varyans (ARCH-M) modelini,

Nelson (1991), kosullu varyansin maruz kalinan sokun sadece

.o .o ce\seoo

Ussel GARCH (EGARCH) modelini,
Zakoian (1994), Esik ARCH (TARCH) modelini gelistirmislerdir.



ARCH modellerinin bulunmasindan o6nce de
degisen varyans sorununun farkinda olunmasina
karsin, belirli bir modele dayanmayan siiregler

kullanilarak  sorunun  Gstesinden gelinmeye

calisilmistir.



ARCH modeli farkl ve ¢ok sayida alanda kendisine uygulama
alani bulmustur. Ornegin, varlk fiyatlamada, faiz oranlarinin
vade yapisini dlgmede, opsiyonlar: fiyatlandirmada ve risk

primini modellemede de kullaniimigtir.

Makroekonomi  alaninda, ARCH modeli, enflasyonist
belirsizligin 6lglilmesinde, doviz kuru belirsizligi ile ticaret
arasindaki iliskinin  incelenmesinde, merkez bankasi
mudahalelerinin etkilerinin arastirilmasinda ve makroekonomi
ile hisse senedi piyasasi arasindaki iligskinin tfanimlanmasinda

basarili bir sekilde uygulanmigtir.



ARCH MODEL

Birinci dereceden otoregresif model AR(1),
Yi=L+ Yt &

Denklemdeki hata teriminin (¢), -1 dénemindeki hata
terimine bagl olarak degistigi kosuluyla

g ~ N [O, (o + algtz—l)]

Burada ¢, O ortalama ve @ +as’;  varyansla normal
dagilmaktadir.
e, nin t donemdeki varyansinin, (+-1) dénemindeki hata
teriminin karesine bagli oldugunda ardisik bagimlilik
soz konusudur. Boyle bir siure¢ ARCH (1) olarak
isimlendirilir.



2
ARCH (1) siireci h =07 =V ("] )=ay+asl, seklinde
t-1
formdle edilir. V'kosullu varyans, I gecikmeye ait bilgiyi

gosterir.

ARCH (1) siireci ARCH (q) olarak genisletildiginde

2 2 2 2 2
h=0; =g+ e + e+ aE, + t A8,

g
h, = O'tz =q, + Zaigf_i
=1
Hata terimleri arasinda ardisik bagimlilik yoksa

a;= d,= .....=d,= O olur ve dolayisiyla varyans = aq olur ki bu
da sabit varyans demektir (hata terimi sabit varyansh).



g
Burada Z“i <0
=1

ARCH modellerinde otoregresyon parametrelerine (a,
ve a; lere) iliskin bazi kisitlamalar so6z konusudur.
Kosullu varyans (h,), €; nin gergeklesen bitiin degerleri
icin pozitif olmak zorundadir. Bu kosulun saglanabilmesi
icin ARCH (q) denkleminde a, ve a; parametrelerinin

negatif olmayacaklari belirlenmektedir.

d;>0vea 20, i=1,2,..4



GARCH MODEL

ARCH modelinin uygulamasinda, nisbi olarak uzun gecikmeler
kullanilmasi ve sabit gecikme yapisinin 6nerilmesi nedeniyle,
kosullu varyans denklemindeki parametrelere bazi kisitlamalar
konulmustur. Bu kisitlamalarin saglanamamasi ve negatif varyansl
parametre tahminlerine ulasiimasi sakincasini gidermek amaciyla
Bollerslev (1986), ARCH modelini genisleterek, hem daha fazla
gecmis bilgiye dayanan hem de daha esnek bir gecikme yapisina
sahip olan bir model gelistirmistir. S6z konusu modele
genellestirilmis ARCH (GARCH) adini vermistir.



GARCH (p,q) modeli

& :Ut\/h/t
q p
ht =0+ Zaigtz—i T Z:Biht—i
i=1 i=1
Burada h, > 0 icin, a, >0, ;2 0, 6, 2 0,
Zirij)((p’q)(ai "‘,B.) <1

(i = 1,2,.....,p) ve h, ortalamasi sifir varyansi bir olan
t

tesadufi degiskendir



GARCH metodu, hata teriminin otoregresif
surecini (AR), yani sira hata terimi varyansinin
gecikmeli degerlerini iceren bir model olmasi

nedeniyle ARMA modeline benzer.



ARCH- GARCH ETKISININ
ARASTIRILMASI

Engle (1982) tarafindan zaman serilerinde ARCH eftkilerinin bulunup
bulunmadiginin belirlenmesine yonelik olarak 6zel bir test gelistirilmistir.
ARCH LM Testi olarak da bilinen bu test, modelin hata terimlerinde ARCH
etkilerinin bulunup bulunmadigini arastiran bir Lagrance carpani (LM)

testidir.

ARCH etkilerinin arastirilmasinin nedeni, bircok zaman serilerinde
gozlemlenen ve ihmal edilmesi halinde tahminlerin etkinliginin azalmasina
neden olan "hAata terimi ile yakin ge¢cmise ait hata terimlerinin daha onceki
donemlere ait hata terimlerinden daha ¢ok birbiri ile iliskili olmasi
(kosulluluk kavraminin gerekegesi de budur)” durumunun dikkate alinmasi

geregidir



Bu amagla (q) gecikme uzunluguna sahip kosullu varyans modelinde

hatalarin ARCH etkisinin varligina iligkin hipotezler;

cel\seoe

savunulurken, alternatif hipotezde ARCH etkisinin oldugu ileri

suridlmektedir.
Bununla ilgili olarak test istatistigi ise LM =T *(R?) seklinde olmaktadir.

T gozlem sayisini gostermek tzere LM istatistigi, q serbestlik dereceli

ki-kare (x2) dagi/imina sahiptir.



ORNEK UYGULAMA

2005-2010 vyillart  arasi  kuru kayisi
ihracatindaki  dalgalanmayr ve  onu
etkileyen bir degisken olarak aylik(205:01-
2010:12) $/TL paritesi (doviz kuru) ni
ARCH ile modelleyelim.



Bitin zaman serileri analizlerinde en
temel baslangic noktast  duraganhgin

saglanmasidir.

er iki degiskene ait seriler diizeyde

duragandir (ADF test)



Once klasik denklemi kuralim (ortalamaya ait denklem)
IHR: ao+01KUR+U (1)
THR= 7.23-2.38KUR+U

Hatalarin grafigine bakildiginda birbirine yakin dénemlere

ait volatilitenin benzerlikler gésterdigi gozlemlenmektedir.

Diistik volatiliteli donemler birbirlerini, yiiksek volatiliteli

donemler birbirlerini takip etmektedirler.




1 Equation: UNTITLED Waorkfile: DATANData [ = || = || =]
‘-.-"iev..rlF"r‘l:IclllZJI:lje-::tl F"r‘ir‘lthElrr‘lelI:r‘eezel EstimatelFDrecastlStats Ftesiclsl
Dependaent “Wariable: LOGEP
Mathod: Least Sguares
Dhate: 1000715 Tiume: 1058
Sample: 20058017 20100812
Incliuded observations: 72
“Wariabhle Coefthicient Sitd. Errmor T—Statistic Pro.
L i W 25345561 O Oy 117 a4 ADIF25 1y (OO
L OS2 —2 ITFTTFATF3S OGP aaGES0 -3 514177 Oy OO
R-sguared 0149954 hMean dependaent wvar S 904595
Adjusted R-sguared O 137820 S D dependent var Oy 226G F0E
S E. of regression O _ 21 OS50S Akaike intTo criterion - 251217
Sum sguared resid S_ 101904 Schwar=z criterion -1 18 FaFrF
Log likelihood 11 COAZSS F—statistic 12 34944
Durbin-‘YWwatson stat 0. S5944994 FProb{F-statistic) O OO F FE

7.6

Residual

Fitted

L 7.2



Grafigin seyri hata terimlerinin kosullu degisen varyansli
olabilecegini, dolayisiyla ARCH(GARCH) etkisinin

arastirilmasi gerekliligini ortaya koymaktadir.

2005 2006 2007 2008 2009 2010

Residual Actual Fitted




Daha sonra varyansa ait denklemi olusturalim.

Equation Estimation

Specification |Opti0ns|

Equation Estimation

—Equation specification
Dependentvariable followed by list of regressors including ARMA
and PDL terms, OR an explicit equation like Y=c(1)+c(2)*X

logexp ¢ logexc

s S ==

Specification |Options|

Ortalama denklemi

—Mean equation

Dependenthllﬁ@y regressors and ARMA terms OR explicit equation:

logexp ¢ logexc

— Estimation settings

Method: |LS - Least Squares (NLS and ARMA)

LS - Least Squares (NLS and ARMA)

Sample: | TSLS - Two-Stage Least Squares (TSNLS and ARMA)
GMM - Generalized Method of Moments

AR Autoregre e Londional Heteroskedast
BINARY - Binary choice (logit, probit, exireme value)
ORDERED - Ordered choice

CENSORED - Censored ortruncated data (tobif)

— COUNT - Integer count data

e

ARCH-M

- INone vl

V{TrETCE TETES SO,

= VaTance and drembUon Spechcaton ]
Model: |GARCH/TARCH Lll

Varyans denkfemi

Options:

ARCH [I Thresholdorder [0
GARCH [1

Error distribution:

INormaI (Gaussian)

=]

—Estimation seftings

Method: |AFiCH - Autoregressive Conditional Heteroskedasticity

Sample: |2{}05m{}1 2010m12

Tamam




Hatalarin

HGTGIGr'ln nor'mal t d .‘.' + HGTGIGr‘ln GE
dadilimli denkl >tudents dagiliml denklem
agliimii denkiem 4
9 dagihmh denklem conucu
O] Equation: UNTITLED Workfle: DATA\Data o 2 [E& Dequetion NTTLED Worie: DATA\Dt =5 s Dlequaton: UNTITLED Wordie: DATA\Data EE~
View|Pr0c|Ohject| Print‘Name|Freeze‘ Estirnate‘FUrecast‘Stats‘Resids| V\ew‘Proc|0hJect‘ Prmt|Name‘Freeze| Est\mate|F0recast|Stats‘Resids‘ View‘Pr0c|0hject‘ Prmt‘Name‘Freeze| Estimate|Fnrecast‘Stats‘Resids|
Dependent Variable: LOGEXP i Dependent Variable: LOGEXP Dependent Variable: LOGEXP _ -
Method: ML - ARCH (Marquardt) - Normal distribution Method: ML - ARCH (Marquardf) - Student's t distribution Method: ML - ARCH (Marquardt) - Generalized error distribution (GED)
Date: 10/07/15 Time: 11:27 Dete: 10/07/15 Time: 11:30 Date: 10/07/15 Tie: 11.32
Sample: 2005001 2010112 Sample: 2005401 2010M12 Sample: 20050101 2010012
included observations: 72 Included observations: 72 Included observations. 72~
C tieved afler 6 ierali Convergence achieved after 66 iterations Convergence achieved affer 82 ieraions
DI'!VEFQEI'ICE ac I?VE darter Jo lterations Variance backcast ON Variance backcast ON
Variance backcast. ON = | GARCH = C(3) + C{4)RESID(-1)'2 + C(5)'GARCH(-1) GARCH = C(3) * C(¢RESID(-1)'2 + C(5)GARCH(-1
GARCH = C(3) + C(4)"RESID(-1)2 + C(5)*GARCH(-1)
Coofficient  Sid Eror  z-Statisic  Prob. Coefficient ~ Sid. Error  z-Statisfic ~ Prob.
Coefficient ~ Std. Error  z-Sfafisic  Prob.
C 7088628 0088403 80.18550  0.0000 C 1362701 0081188 9068700 00000
C 7088342 0088093 8047041  0.0000 LOGEXC ~ -1321801 (0654078 -2.021000 0.0433 LOGEXC ~ -3.3016% 0434994 6670173  0.0000
LOGEXC 1323546 0652652 -2.027950  0.0426 _ _
Variance Fquation Variance Equation
Variance Equation c 005 000756 092160 03507 c DO13807 0008595 1606444 01082
c 0006057 0006872 101233 03114 RESID(1Y2 0536378 0250533 2140945  0.0323 RESDCTy2 O7A4TEE 024011 3009263 00019
RESDLAY? 053640 0248064 2160702 00306 GARCH-T) 0399091 (0152066 2354844 00185 GARCHC1) 0078379 0227672 0.344263  0.7306
GARCH(1) 0356016 0151167 2.368347  0.0179 TDISTDOF 0195208 13050801 O.000650 09905 GED PARAMETER  3.112163 1337002 2327718 0.0199
R-squared 0120472  Mean dependentvar ~ 6.904598 Resquared 0420379 Mean dependentvar  6.904598 R-squared 0127335  Mean dependentvar 6904598

Adusted Rsquared ~ 0.06792 ~ S.D. dependentvar 0226708 ' pjuctoiRsquared 0053741 SD dependentvar 0226708 Acusted Rsquared - 0061224 S.D. dependentvar - 0.226708
SE ofregression 0218888 Akakeinfocritrion 0302508 GF ofregression 0200532 Akake infociterion 0274705 o Orregression 0219658 - Akalke nfo ereron 0293306
Sumsquaredresid 3200525 Schwarzorieron 0144404 Sumsquaredresid 3200864 Schwarzcrierion  00pdop | cumsquaredresd 38479 Schvarz crferion 0103554
Log lkelood 1580022 F-stastc 2204297 | Log ikeliood 1580043 F-stlsic 1 806457 BT.?Q'.T{}SZE?JH y gg?gggg E}E‘&‘Eﬁaﬂm) éfgfggj
Durbin-Watson stat ~ 0.633925  Prob(F-statistic) 0.068303 Durbin-Watson stat ~ 0.833801  Prob(F-stafistic) 0.123683 ‘ '




Bu denklem, ortalamaya ait denklemin hata terimlerinden
tdretilmistir.

h,= a,+a;ARCH(1)+a,6ARCH(1)+U (2)

h,= 0.007+a30.536+a,0.358+U

h, Tirkiye'nin kuru kayisi ithalatindaki oynakligi ifade

etmektedir.

ARCH(1) terimi, bir onceki dénemin hata teriminin

varyansidir ve onceki donem volatiliteye ait bilgidir.

GARCH(1) terimi ise onceki donem volatilitesini gosterir.



h,= a,+a;ARCH(1)+a,6ARCH(1)+U (2)
h,= 0.007+a;0.536+a,0.358+U

ARCH(1) terimi, istatistiksel olarak anlamhidir ve
Tirkiye'nin  kuru kayisi  ihracatindaki  volatiliteyi

aciklamak icin onemli bulunmustur.
GARCH(1) terimi de istatistiksel olarak anlamli ve
Tiurkiye'nin  kuru kayisi  ihracatindaki  volatiliteyi

actklamak icin anemli bulunmustur.



Hangisi dagilima ait model kullanilacak?
- Hatalarda Serial correlation
- Hatalarda Normal dagilim

- Hatalarda Arch etkisi



Serial correlation

1 Equation: UNTITLED Workfile: DATANData e e |
Representations
Estimation Output Mormal distribution
Actual, Fitted, Residual g
Conditional SD Graph
Gradients and Derivatives L |
_ - ations
Cowvariance Matrix
Coefficient Tests 2 + CA{SY"GARCH(C-1)
Residual Tests Correlogram - Q-statistics
Label Correlogram Squared Residuals
L i A - e s Histogram - MNormality Test
LOGE>XC -1 .323546G ARCH LM Test...
Wartance Equation
L= O O00s95 O 008 F2 1.012334 O. 3114
RESID{-1»2 0536489 0. 248054 2 162702 O 0306
GARCHO-1) O_358016 O 151167 2 368347 O.O17F9
R-squared O 120472 Mean dependent wvar 5. 904598
Adjusted R-squared O OG5 7Faa2 S D dependent var O 226705
S E. of regraession 0. 2183868 Akailke infTo criterion -0 30250
Sum squared resid 3 209525 Schwar=z criterion —10. 144404
Log likelihood 15 89022 F—-statistic 2 294297
Durbin—"wwaitson stat 0. 833925 Prob{F—-statistic) O OG33035




Normal dagilim

=1 Equation: UNTITLED Workfile: DATANData

=T | BT 5

Fepresentations
Estimation Output
Actual, Fitted,Residual
Conditional 5D Graph

Gradients and Derivatives L

Cowvariance Matrix

Coefficient Tests
Residual Tests

MNMormal distribution

ations

2 + C()"GARCH{-1)

Correlogram - Q-statistics

Correlogram Squared Residuals

Label
| i Pl W e e te T Histogram - Mormality Test
LOGEXC -1.323546G ARCH LM Test...
“Wariance EBEquation

C 0.006957 O 006372 1.012334 0.3114
RESID({-1»2 0. 536489 0 248064 2 162702 00306
GARCH{-1) 0.358016 O 131167 2.368347 00179
R-sguared 0120472 Mean dependent var 5.904598
Adjusted R-squared 0067962 5. D. dependent var 0226708
S _E. of regression 0218868 Akaike info criterion -0 302506
Sum squared resid 3.209525 Schwarz criterion -0.144404
Log likelihood 15.89022 F-statistic 2.294297
Durbin-\Watson stat 0.833925 Prob{F-statistic) 0068303

M
I
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i
i
C
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i
i
i
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ARCH etkisi

[ Equation: UNTITLED Workfile: DATA\Data |

| e |

Representations
Estimation COutput
Actual Fitted, Residual
Conditional SD Graph

Gradients and Derivatives »

Covariance Matrix

Coefficient Tests
Residual Tests

Mormal distribution

~ations

2 + C{OYWGGARCHJ-1)

Correlogram - OQ-statistics

Correlogram Squared Residuals

Label
- P et et Wy Histogram - Mormality Test
LOGEXC -1 _323546 ARCH LM Test...
“Variance Equation

Z 0. Q006957 O.O06872 1.012334 0.3114
RESID(-1)»2 .536489 0. 248064 2162702 O 0306
GARCH(-1) 0.358016 O 151167 2.368347 00179
R-squared 0120472 Mean dependent var G 204598
Adjusted R-squared 006762 S D. dependent var 0. 226708
S5 _E. of regression 0. 2183868 Akaike info criterion -0_ 302506
Sum squared resid 3 209525 Schwarz criterion -0. 144404
Log likelihood 15 89022 F-statistic 2 294297
Durbin-W"Watson stat 0_833925 Probi{F-statistic) O 068303




| Equation: UNTITLED Workfile: DATA\Data

Normal dagilimli denklem

ow Help

Lo | &

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

Correlogram of Standardized Residuals Squared

Date: 10/07/15 Time: 11:52
Sample: 2005M01 2010M12
Included observations: 72

Autocorrelation Partial Correlation

AC PAC

Q-Stat  Prob

i

9

g

|
|
|
|
|
|
|
O !
|
|
0
|

|

|

0o

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
(|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1-0.051 -0.051

2 0.018 0.016

3 0.017 0.019

4 -0.140 -0.139

5 0.003 -0.012

6 -0.148 -0.147

7 -0.035 -0.048

8 -0.147 -0.176

9 -0.007 -0.026
10 0.065 0.020
11 -0.069 -0.083
12 0.038 -0.044
13 0.069 0.048
14 0.053 0.026
15 -0.034 -0.074
16 0177 0170
17 0.039 0.065
18 -0.139 -0.122
19 -0.009 -0.045
20 -0.127 -0.067
21 -0.111 -0.109
22 -0.031 -0.043
23 -0.001 -0.003
24 0.109 0.118
25 -0.032 -0.054
26 0.017 -0.108
27 0.046 0.018
28 0.028 0.046
29 0.269 0.226
30 -0.073 -0.047
31 -0.034 -0.003
32 -0.046 -0.062

0.1961
0.2212
0.2442
1.7713
1.7720
3.5355
3.6361
5.4467
5.4505
5.8146
6.2314
6.3591
6.7891
7.0459
7.1519
10.133
10.284
12.181
12.190
13.832
15.123
15.223
15.223

0.658
0.895
0.970
0.778
0.880
0.739
0.821
0.709
0.793
0.831
0.857
0.897
0.913
0.933
0.953
0.860
0.891
0.838
0.877
0.839
0.817
0.852
0.886

16.541
16.654
16.686
16.932
17.026
26.024
26.692
26.846
27.125

0.868
0.894
0.918
0.933
0.948
0.624
0.639
0.680
0.7112

Otokorelasyon yok

| Equation: UNTITLED Workfile: DATA\Data

BN RN x

O Equation: UNTITLED Warlile: DATA\Data

(o]0 s

View| Proc‘ [}bject| Print | Name | Freeze| Estimate‘ Forecast‘ Stats | Resids‘

‘l.’iew‘ Proc‘object| Print| Name‘ Freeze‘ Estimate|Forecast‘ Stats‘ Resids|

12

ARCH Test:
F-statistic 0.182000  Probabilty 0670988
Obs*R-squared 0.186782  Probability 0665608
Test Equation:
Dependent Variable: STD_RESID'?

Series: Standardized Residuals MEIhOd: LeaSt Squares

Cample 200501 2010012 Date: 10/0715 Time: 11:53

oo TS Sample (adjusted): 2005M02 2010012

Medan 001691 Includad abservations: 71 after adjusiments

Maximum 1.711268

Minimum -2635734

P L Variabe  Coefficient  Std. Eror  tStaisic ~ Prob.

Kurtosis 2537470

e it C 1086111 0199109 5454855  0.0000
STD RESID'2(-1) 0051276 0420193 0426614 06710
R-squarad 0002631  Mean dependentvar ~ 1.033158
Adjusted Rsquared ~ -0.011824 5. dependentvar ~ 1.304141
SE ofregression  1.311829  Akaika info criterion 3408486
oum squared resid ~ 118.7417  Schwarz criterion 3472223
Log likefihood 1190012 F-statistic 0.182000
Durbin-Watson stat 1643015 Prob(F-statisfic) 0.670968

Normal dagilim var

ARCH etkisiy




S'ruden'rs t daqullmll denklem

| Equatlon UNTITLED Workfile: DATA\Data

= | Equation: UNTITLED Workfile: DATA\Data

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

View| Proc| object| Print|name| Freeze| Estimate|Forecast|Stats| Resids|

d Equation: UNTITLED Workdile: DATA\Data

o)

Correlogram of Standardized Residuals Squared

Date: 10/07/15 Time: 13:02
Sample: 2005001 2010M12
Included observations: 72

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob

I -0.051 -0.051 0.1961 0.658
0.018 0.016 0.2214 0.9
0.017 0.019 0.2444 0970
-0.140 -0.138 1.7714 0.778

1
2
3
g0 4
5 0.003 -0.012 1.7720 0.880
6
7
8

0

0O O -0.148 -0.147 35355 0.739

12

-0.035 -0.048 3.6368 0.821

ui O -0.147 -0.176 5.4478 0.709
9-0.007 -0.026 5.4517 0.793
10 0.065 0.020 5.8154 0.831
11-0.069 -0.083 6.2318 0.857

[ I
[ I
[ I
[ I
[ I
[ I
[ I
[ I
[ I
[ I
I
I 12 0.038 -0.044 6.3603 0.897
I
I
I
I
I
I
I
I
I
I
I
I

1
[ I
[

I 13 0.069 0.048 6.7913 0.913
14 0.053 0.026 7.0474 0933
15-0.034 -0.074 7.1536 0.933
16 0.177 0.170 10.138 0.859
17 0.039 0.065 10.288 0.891
18 -0.139 -0.122 12.186 0.837
19-0.010 -0.045 12.196 0.877
20-0.127 -0.067 13.838 0.839
21-0.111 0109 15.129 0.816
22 -0.031 -0.043 15229 0852
23-0.001 -0.003 15229 0.886
24 0.109 0.118 16.545 0.867

|
I I
I il
I
ui [

il o
I 25-0.032 -0.094 16.658 0.894
0! 26 0.017 -0.108 16.690 0.918
I 27 0046 0018 16.936 0933
I 28 0.028 0.046 17.031 0.948
] 29 0270 0.226 26.030 0.624
|
|
|

i 30 -0.073 -0.047 26.698 0.639

31-0.034 -0.003 26.852 0.680

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
(|
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
! 32 0.046 0.062 27.131 0.712

[
[
[
[
[
[
[
[

1

|

I =2 =l

Senes: Standardized Residuals
Sample 2005M01 2010M12
Observations 72

Mean -0.036767
Median 0.015500
Maximum 1.711084
Minimum -2.635870
Std. Dev. 1.0157684
Skewness  -0.471360
Kurtosis 2537446
Jarque-Bera  3.308030
Probability ~ 0.191280

/

Otokorelasyon yok

Normal dagilim var

View | Proc | [}bject| Priﬂt‘ Name| Freeze‘ Estimate| Forecast| Stats| Resids|

ARCH Test:
F-stafistic 0.181976  Probability 0.671008
Obs*R-squared 0.186756  Probability 0.665626
Test Equation:
Dependent Variable: STD_RESID?
Method: Least Squares
Date: 10/07/15 Time: 13:04
Sample (adjusted): 2005002 2010M12
Included observations: 71 after adjustments
Variable Coefficient  Std. Error  t-Stafistic  Prob.
C 1086136 0199118 5454754 0.0000
SID RESID'2(-1)  -0.051273 0120194 -0426567 06710
R-squared 0.002630  Mean dependentvar ~ 1.033187
Adjusted Rsquared ~ -0.011624 5.D. dependentvar ~ 1.304209
5.E. of regression 1311897  Akaike info criterion  3.408590
Sumsquared resid  118.7540  Schwarz criterion 3412321
Log likelihood -119.0049  F-statistic 0.161976
Durbin-Watson stat ~ 1.643034  Prob(F-statistic) 0.671008

ARCH etkisiy

| »

m




GE (Genel hata) dagilimli denklem

T Equation: UNTITLED Workfile: DATA\Data

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

Correlogram of Standardized Residuals Squared

2|04

DEquatmn UNTITLED Workfle: DATA\Data

U Equation: UNTITLED Workfile: DATA\Data

=0

Date: 10/07/15 Time: 13:05
Sample: 2005M01 2010M12
Included observations: 72

View| Proc| Objec| Prin| Name) Freeze| Estimte Forecas taf Resis

View | roc|Objct| Frint Neme| reeze| Estmate| Forcast/Stes| Resic

Autacorrelation Partial Correlation AC PAC Q-Stat Prob

-0.031 -0.031 0.0737 0.786
-0.034 -0.035 0.1628 0.922
0.024 0.022 0.2089 0.976
-0.137 -0.137 1.6769 0.795
-0.057 1.8683 0.867
-0.113 -0.130 2.8916 0.822
0.083 0.078 3.4528 0.840
-0.153 -0.183 5.3954 0.715
0.053 5.6947 0.770
10 0.082 0.024 6.2737 0.792
11 -0.022 0.008 6.3150 0.852
12 -0.089 -0.156 7.0261 0.856
13 0.071 0.097 7.4872 0.875
14 0.078 0.042 8.0436 0.887
15-0.015 0.052 8.0648 0.921
16 0.105 0.047 9.1118 0.909

|
|
|
|
|
|
[
|
|
|
|
|
|
|
|
|

[l 17 0062 0106 9.4826 0924
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

0O~ N B LD RN =
|
(=]
(=]
=
3=)

[

w
(=]
=)
(=3
=}

il

I

18 -0.123 -0.117 10.978 0.895
19 -0.050 -0.004 11.232 0.916
20 -0.065 -0.111 11.663 0.927
21 -0.096 -0.027 12.672 0.920
22 -0.050 -0.072 12.941 0.935
23 0.038 0.023 13.095 0.950
24 0183 0.128 16.830 0.856
25 -0.042 -0.017 17.025 0.881
26 0.050-0.022 17.311 0.899
27 0.017 -0.005 17.345 0.922
28 -0.028 0.034 17.440 0.939
29 0098 0.114 18.624 0.931
30 -0.036 -0.041 18.789 0.944

[l

|

31-0.032 -0.032 18.925 0.956
32 -0.050 -0.005 19.256 0.963

Otokorelasyon yok

Seres: Standardizzd Resicals
f Sample 200EN01 2010012

Ohsanvations 12

0
1
Medan 000001
Maxmum 177317
Mimum - -2.3279%
Std.Dev. 1009826
Stenness ) 404602
Kutosis 232928
B 130T

Progabity 019050

Normal dagilim var

ARCH Test
F-statistic 0.061035  Probabilty 0.776753
Obs*R-squared 0.083286  Probabilty 0.7726893
Test Equation:

Dapendent Vaniable: STD RESIDY?
Method: Least Squares

Date: 10/07/15 Time: 13:07

Sample (adjusted): 2005M02 2010M12
Included observations: 71 after adjustments

Variabl Coefficient  Std. Error  +-Stafistic ~ Prob.

C 1049942 0167453 5601091  0.0000
STD RESIDR2(-1)  -0.034311 0120530 -0.284666 07768
R-squared 0001173 Mean dependentvar  1.015006
Adjusted R-squared ~ -0.013303  S.D. dependentvar  1.186076
o ofregression 1193939 Akaike infocriterion  3.220157
Sumsquared resid -~ 9835877 Schwarz criterion 3203894
Log likelihood 123156 Fstafistic 0.081035
Durbin-Watson stat ~ 1.869641  Probi(F-statistic) 0.776753

ARCH eftkisi yok

1m




) Equation: UNTITLED  Workfile: DATA\Data o

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

Dependent Variable: LOGEXP

Method: ML - ARCH (Marquardt) - Normal distribution
Date: 10/07/15 Time: 14:51

Sample (adjusted): 2000M01 2010M12

Included observations: 72 after adjustments
Convergence achieved after 38 iterations

Variance backcast: ON

GARCH = C(3) + C(4)*"RESID(-1)*2 + C(5)*GARCH(-1)

Coefficient  Std. Error  z-Statistic Prob.

C 7.086842  0.088093  80.47041  0.0000
LOGEXC -1.323546 0652652 -2.027950  0.0426

Variance Equation

C 0.006872  1.012334 0.3114
RESID(-1)"2 0248064 2162702 0.0306
GARCH(-1) 0151167  2.368347  0.0179

0.120472 Mean dependent var 6.904598
Adjusted R-squared 0.067962 S.D. dependent var 0.226708
: 5.E. of regression 0.218868 Akaike info criterion -0.302506
Ikisinin Toplam| 1'den Sum squared resid 3.209525 Schwarz criterion -0.144404
Log likelihood 15.89022  F-statistic 2.294297
Durbin-Watson stat 0.833925  Prob(F-statistic) 0.068303

kiglik ama 1'e yakin




MODEL SONUCLARI

Modelde GARCH(1.1) etkisinin varligi kuru kayisi ihracatinin
belirsizligini isaret etmektedir. ARCH ve GARCH parametre
tahminlerinin  toplami (0.90) 1'e yakin bulunmustur. Bu

volatilite varhigini géstermektedir.

I'e ¢cok yakin olmasi herhangi konjonktirel etkiler nedeniyle

volatilitenin etki siresinin uzun olacagini da ifade

etmektedir.

Kuru kayisi ihracatindaki volatilitenin, GARCH model ile daha

anlamli tahminler verecegi gorilmistur.



1 Group: UNTITLED Workfile: DATA\...[ = || & |[mt3m]

2008M04

B 0274574

£ onedan
e

ViewlProc|Object| Print|Name|Freeze| |Defau|t ﬂ Sor‘tlTrar
obs LOGEXPF | LOGEXP|
obs LOGEXPF LOGEXP -

2005M01 6.799410 6.799341 E
2005M02 6.810030 6.278754
2005M03 6.799632 6.662758
2005M04 B5.810225 6.431364
2005M05 6.860002 6.505150
2005M06 6.887986 6.579784
2005M0O7 5.896909 5.301030
2005M08 6.896411 6.716003
2005M09 6.907245 7.086360
2005M10 6.885846 6.792392
2005M11 6.866694 6.919078
2005M12 6.883867 6.908485
2006M01 6.917845 6.944483
2006M02 6.927017 6.755875
2006M03 6.931166 6.838849
2006M04 6.916534 6.748188
2006M0D5 65.855822 5.919078
2006M06 6.860207 6.633468
2006M0O7Y 6.876322 6.851258
2006M08 6.867505 7.004321
2006M09 6.856833 7.127105
2006M10 6.862069 7.008600
2006M11 6.877528 6.986772
2006M12 6.897007 7.004321
2007M01 6.916322 6.875061
2007M02 6.933558 6.869232
2007M03 6.935844 6.869232
2007M04 6.914847 6.845098
2007M05 6.909967 6.778151
2007M06 6.914350 6.662758
2007M0O7 6.923740 6.342423
2007M08 6.922061 6.875061
2007M09 6.923102 7.086360
2007M10 5.915829 7.037426
2007M11 6.914770 65.913814
2007M12 6.918169 6.991226
2008M01 6.925813 6.799341
2008M02 6.929187 6.886491
2008M03 6.925470 65.929419

T T=

O] Group: UNTITLED Workfile: DATA\Data

[

View

Froc

Object

Print

Name

Freeze

Sample

Sheet

Stats

Spec

74

7.2 -

7.0

6.8 -

6.6 -

6.4

6.2

2005 2006 2007 2008 2009 2010 2011

— LOGEXPF —— LOGEXP

2012




Seriye uygun birden fazla modelin katsayilari istatistiksel
olarak 6nemli oldugunda, seriye en uygun modelin segiminde
Akaike Bilgi Kriteri (AIC: Akaike Information Criterion) ve
Schwarz Bilgi Kriteri (SBC: Schwarz Bayesian Criteria)

kulanilabilir.



6ARCH MODEL ILE ONGORU
ORNEGT

Kuru Kayisi Uretim Ongoriisii



EViews

le Edit Object View Proc Quick Options Add-ins Window Help

Range: 184 - 840bs
Sample: 184 - 84 0bs

View |Proc %’edlfme Freeze Deiails+,-'-IShnw Fetch | Store | Delete | Genr we.

Filter:*

Order; Name

B c

M logexc
M logexp
b resid

St

~Mean equation

Dependent followed by reqressors & ARMA terms OF: explicit equation:
‘k»gemcarm mal{) HRCH

~Variance and distribution spedification

Variance regressors:
Madel: GARCH/TARCH v il

Order:
ARCH: IT Hlemnldnrder:ﬁ

M:ﬁ Error distribution:

~Estimation settings




| (=) Equation: UNTITLED Workfile: DATA:Data\

| | View| proc| Object| | print

Mame Freeze| |E5timate Forecast | Stats

Resids

Dependent Variable: LOGEXP
Method: ML - ARCH (Marquardt) - Normal distribution
Date: 101015 Time: 17:27

Sample (adjusted). 2 72

Included observations: 71 after adjustments
Convergence achieved after 54 iterations

MA Backcast 1

Presample variance: backcast (parameter = 0.7)
GARCH = C(4) + C(5)*RESID(-1y*2 + C{6)*GARCH(-1)

Variable Coefficient  Std. Error  z-Statistic  Prob.
C 6.958203 0047995 1448772 00000
AR(1) 0530629 0068706 7723204  0.0000
MA(T) 0340607 0000892  381.8968  0.0000
Variance Equation
C 0002148 0000385 5581255  0.0000
RESID(-1)2 -0187358 (0048874 -3833528  0.0001
GARCH(-1) 1.080973 0066015  16.37457  0.0000
R-squared 0.370151 Mean dependentvar 6.906080
Adjusted R-squared 0351626 S5.0. dependentvar 0.227970
5.E. of regression 0.183565 Akaike info criterion -0.834197
Sum squared resid 2291334  Schwarz criterion -0.642985
Log likelihood 35.61400 Hannan-Cuinn criter. -0.758158
Durbin-Watson stat 2391417
Inverted AR Roots A3
Inverted MA Roots -4

m

I

Forecast
Forecast of

Equation: UNTITLED

Series names

Forecast name: | forecasti
5.E. (optional):

GARCH(optional):

Forecast sample

7234

Geries: LOGEXP

Method

@ Dynamic forecast
Static forecast

Structural (ignore ARMA)
/| Coef uncertainty in 5.E. calc

Quiput
| Forecast graph

MA backcast: |Es1jma1j|:|n period

/| Forecast evaluation

T |

| Insert actuals for out-of-sample observations

o]

| Cancel |




) Eqaton: UNTITLED Worfle: DATA:Dit - B XA Seriest FORE.. — B X 4 SeriesLOGE.. - 19 X | [6) Group: UNTITLED Worile: DATA:Data - oX
e Froc| Ooject | Print Name | Freze || Estimate Forecast]Stats | Resid View| Prac| Objedt Prnperties‘ “Jiew Proc Object | Properties | |View Proc| Object| | Print| Name | Freeze | | Defaut v || Options| Postion | Sample | Sheet
FORECASTY LOGEXP

) w | aeE . 8 TNEE .
........................................................... Forecast, FORECAST! 0 7120574 14
: il 7120574
-ﬂ Aotual; LOGEXR
S o1 | T B T2
, ™., Included observations: | 62 7181844 i 1181844 19
Root Mean Squared Emor {17561 63 71204120 =
| Kean Abzolute Emor 0175061 53 72041 EU Bl T197T105
By Vean Abs, Percent Err 2506380 | || 64 1127105 = 5'944483
) S 65 6.944483 . Eil?32394 70+
1 e iR £737304 :
il 6.662758
il 67 6.662758
_Inl_l-l_.ll_l.l-lslﬁl_langlajlmIazlli:)la BB ?.24’5513 58-
EE i 7.245513 '
Gl 7.320146 : o
: 10 1257679
L L TR I TV I Y
. M T2 T gapam
12 7078151 n m
S 73 7021851 74 m 64
y 14 6.991977 7 NA
15 6.976124 7 NA
1124 TEi Bgﬁ??13 ?? Nﬂ!‘ 52 ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
77 6057040 7 m 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
o :
78 6.960881 7 NA
L — e — " FORECAST! — LOGEIFP
NRABERTBANHE G 0 058057 o m
B | 603 @ A
82 6.958416 83 NA
83 6.958316 B NA v
TG ¢ [ |1 [ 1




(=) Equation: EQ1 Workile: DATA:Data\ - 8 x| (5] Equation: UNTITLED Workfile: DATA:Data\ _ = x | (2] Equation: UNTITLED Workile: DATA:Data\ -
View|Prac| Object| | Print | Name |Freeze | | Estimate | Forecast | Stats | Resids View|Proc| Object| | Print | Name |Freeze | | Estimate | Forecast | Stats | Resids [‘ufiewlProc[Dbjectl [Print[Name[Freezel lEstimate[Foretast[Stats[Residsl
Correlogram of Standardized Residuals Squared Heteroskedasticity Test ARCH
S?rﬁ:?mﬁ Time: 17:34 r Fstaisi 0336453 Pron. F(36¢) 070
Inclugednbsewatiuns?‘l (bs*R-squared 1.055793  Prob. Chi-Square(3) 0781
Autocorrelation  Partial Correlation AC  PAC OQ-Stat Prab - Tost Equalion:
Dependent Variable: WGT_RESID"2
g ' 10077 0077 04444 0505 Method: Least Squares
. . 20056 0062 05789 0712 Date: 101015 Time: 17:35
Hg I 3 -0.080 -0.041 08717 0832 Sam' " (ad'usted}'E.TQ'
N ] 4 0005 0009 08737 0828 — PE (acjusted 2 f |
oy . 5 0015 0009 08923 0971 Included obsemvations: 68 after adjustments
e N S R sratocdyietbos M I Ve Coeficent  StdErmor  tStasic  Pron
T TR 8 0065 0073 15785 0889 e S R
-0UoD U : : % M Sample 272
'y e 9 0053 0043 20107 0991 i o et T C i 1048328 0269957 3883320  0.00C
d d 10 0171 0168 44555 0.923 WGT_RESIDR2(-1) 0.093464 0126187 0740679  0.461
e g 11 0'091 Dl[]84 5'2[]44 0'921 £ = Mean 0033759 WGT_RESID"2(-2) 0077371 0126986 -0609291 054
-0.091 -0. - : | | M 0074 ) - -
B 5 20211 0210 91315 053 5 Max::n"um i WGT_RESID"2(-3) 0.038991 0125883 -0.309481 Q.74
- 4 i 2
Al B ot w27 Rsquared 0016526 Wean dependentvar 10235
R K 15 -UlUBE -Dl[lﬁﬁ 9l8394 Ul830 " Skewness  0.140485 Adjusted R-squared -0.030621 5.D. dependentvar 1.3438¢
'y ol 1 _0'057 _0'050 1'0143 0'859 H Kurosiz 2533271 S.E. of regression 1364384  Akaike info criterion 35163
o d 17 _0'135 -0'184 13'411 0'?[]8 1-’—|7 —’—‘ ’—H B 072873 Sum squared resid 1191387 Schwarz criterion 3.6468¢
d d 1 -[JIHE -[]I‘l?:l 15I483 [JIBEQ o4 | I pey 0BT Log likelinood -115.5544  Hannan-Cluinn criter. 3.5680:
e 'y 19 [Jl[JEQ DlUQE 15'%? UlEBE 20 -5 -0 45 00 05 10 15 20 25 F-statistic (.336453 Durbin-Watson stat 1.82291
et ' ' Prob(F-statistic) (.798015
01 O 20 -0.186 -0.250 19.095 0.516
L | 21 -0.023 -0.046 19.152 0.575
Lo I 22 -0.046 -0.012 19.376 0622
g g 23 -0.098 -0.108 20414 0617
f I 24 0180 0162 22882 0527
N N 25 0.039 -0.015 23054 0574 U (] o o
o g 26 -0.022 -0.104 23111 0627
g Igq ! 27 -0.089 -0.150 24.091 0627 M) (] elealo
g I 28 0127 -0.018 26.003 0573
L g 29 -0.018 -0.089 26.042 0.623 A D N
Ll I 30 0.085 0049 26947 0626
o N 3 0035 0023 27108 0667 -

1L}




