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Abstract

The research aims to diagnose the best time series model for fluctuations in the monthly
average price of Iragi crude oil for the period (2006-2017), and to apply the stages of the
Box-Jenkins method in building the appropriate model for volatility from the ARCH family
and after conducting several statistical tests to study the stability of the studied series, And
the detection of the existence of the problem of heterogeneity characteristics of these
models, after converting the original chain to the return series, which is often used with
financial time series, the best model was diagnosed as AR (1) and TARCH errors (2,2)
using differentiation criteria (AIC, SBC , HQ) and moral parameters. The model is estimated
to have achieved the lowest values for the mentioned criteria. It was clear from the results
that the shocks that occur in past periods destabilize, as well as the presence of asymmetry

in positive and negative shocks, and there is a decrease in subsequent price volatility .
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Median 71.323
Maximum 122.907
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Std.dev 26.743
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Probability 0.004
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WY selaslyy 8<0 or ¢ <1

T

I ESY

(%5) dasina (ssiumes Baagll Hia clas) (5) Ay Jsas
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Alulll J¥1 Gyall 381 amy 2 35aV) 0 s adleg ¢ Bangll Hia chlad) auea

P A LAY el w3 olatV) e CRSU : slatY) oo s Laa) -l

Hy : Time Series has a linear trend

H; : Time Series do not have a linear trend

d LAY selian Gudaing aud ST olat¥) dlalae g (pusluiie Gaend ) ALdidl s

& pina o gima die Audeall Jg¥) (AN %5 disira s s die Alal) ol sy
%5
FIING] P- dagall dadl | Al P- dagalf dagdlf
value | dagwaal | 4 gaal) value | daguaal) | 43 gaal)
58w | 0.000 | -6.933| -2.881| = 0.117 | -2.499 | -2.881 ADF -
8 s 7 test
58w | 0.000 | -6.763 | -2.881| s 0.251 | -2.083 | -2.881 | PP —test
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2 Anasll ALl sl ol ) e paall duiajd (b i ddde g Agaal) dadll e S Dyseadl) daidl) )
- b olat) ey ALl o) (ol (gslucia

(ACF) s sl (e iy 438y wanty 7 39a] A pea Alayall 02 3 o5 1 paadl) of el daje (3-3)
N On Lagdd Jaadls dug paall ALl Jo¥) 3l 380 aasy (el W Laliy) (PACF), 1 Lalsyy)
gl e Akl m3gal o W et Lo lay 3G cla) @il vie Lawys il e ol (aliadl
Aaladll (uliie 8 a8 JB) ellia) Cun ARIMA(1,1,0) z39all 58 z35as ol b a5 « ARIMA(p,1,q)

. (AIC, SIC , H-Q)

ARIMA(1,1,0) zisa¥) jais (4-3)

JsY) 3l ALlud AR(1) z3salY) s il (8) o) Jsan

A~

Coef p t-statistic | Std.Error | p-value
AR(1) 0.485109 | 7.707442 |0.062940 | 0.000
constant | 0.070225 | 0.060330 | 1.164017 | 0.9520

i€ Gua das Alle Labead) Ligina Gl Laadlig AR(1) z35a) Aabra it il Wl gl (8) iy Joaall (ge
Byl ADall digina o Ju clldg (%5) dasinall (ggise (sa i 25 (0.000) (g5l P-Value dlasyl lgias
) AL = gl ey EH e

Yy = 0.070225+ 0.485109 Yi-

D) PDIS e 4365 7 35ad) LDle daia o 3B o AV 008 Ain)d waaTs 7 39al) st aa

"?Jtd\ dj.l;j\ ‘:é C_my \AS} Ljung_BOX

z 35 ADle cililian) (9) &) Jsas

Model Fit statistics Ljung-Box Q (18)
Stationary R-squared Statistic DF Sig.
238 59.993 17 .000

e Ju 1385 (0.000) caly Ay (p-value) IV ad S ey Ljung-Box lia) Jaadls (9) &8 Jeaal)
o) zisail Adle Aoyl dad Ay (-958) lgad culS lly (R?) Aad aseny (silly Alad) 2350 Lisine
Gsise 2o zisal) Ligies o I8 Tas ddle dad a5 (59.993) caalLjung-Box) selasl) ded L

cAsied) (gisn (sa B (525 (0.000) Leiad <y HLaadU Laliadll L) el Y (0.05) Lisies
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2020 ol i’ (9) dall (34) sl
z35aY) Ldle (10) a8y Jsan
Fit statistic Mean Minimum Maximum

Stationary .238 .238 .238
squared

R-Squared .958 .958 .958
RMSE 5.504 5.504 5.504
MAPE 5.616 5.616 5.616
MaxAPE 45.413 45.413 45.413

O Glladl) Uadl) cilasye Jasgia ol (0.238) laies dojhiiad ellia ol W s (10) &) Jsaall ad daadle (g
i P e L elld cpig 3500 Zually il e 40l 50l e Ju 13y (5.616) Luws L8
() eladSU ally I Lalsy¥) cDlalas
Al LAl 05S ¢ (Blad) Al sl - ¢ Blsd jaaf (5-3)
Ho: There is no series correlation H,: There is series correlation
=22 IR ) sg e gl sy I Bl ) cSlelas of (4) o35 IS8 (e B
el AblEd e Jy e

VT T

Residual ACF
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ol | | |
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. . . .
0.2+ +-1.96/T~0.5 ——
0.15 F
0.1f

0.05 | I I I
: | .

1 I
-0.05 |
0.1}

-0.15
-0.2

o) A Dl (A BLIN) CDlalaal (Sl Jiall) (4) b JSi
il z3sal) IS 13 Lad Ayl HLEAY] 138 axdie : AR(1) gigaill ARCH-LM (ARCH) i lad) -
) Gam il A Ga el Blgal) dludu  ARCH ) (e e

Ho: There is no ARCH effect H;: There is

ARCH effect

(TR?) ~ x2 ¥l selas) (g
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(ARCH) culal Guilas pe Lasl (11) o8 Jsas
Heteroskedasticity Test: ARCH

Prob. F(1,140) 0.0000 F-statistic 56.35838
Prob. Chi-Square(1) 0.0000 Obs*R-squared 40.75655

paall A d Gy ey (y5) O adsaall daill (e ,S) (Obs*R-squared) dad o (1) o) Jeaall (e cuis
- 351 A ARCH J L8l agay o ¢ bl Jiayg

Dkl ARCH il il ciladsad) (e aall (upat 3shadll 038 b o5 :(ARCH) Alile ili jadiis (6-3)
b Y Jadl) 23501 lasl w35 (AIC, BIC , H-Q ) dlaladl julea o slae¥l 5048 SV 2 35)

. il
(GARCH) ciladsail (asiiin gt (12) &) Jsaa
Cilad gaiY) AIC BIC H-Q
GARCH(1,1) |5.976324 6.079920 6.018421
GARCH(1,2) |5.949332 6.073647 5.99848
GARCH(2,1) |5.975018 6.099333 6.025534
GARCH(2,2) |5.963044 6.108079 6.021979
TARCH(1,1) |5.980296 6.083892 6.022392
TARCH(2,1) |5.982694 6.107009 6.033210
TARCH(2,2) |5.927831* |6.072865* 5.986766*
TARCH(1,2) |5.952670 6.076985 6.003186
EGARCH(1,1) | 6.474978 6.578574 6.517075
EGARCH(1,2) | 6.409331 6.533646 6.459847
EGARCH(2,1) | 6.266513 6.390828 6.317029
EGARCH(2,2) | 6.200718 6.345752 6.259653

GARCH(2,2) sa gisai dumdl o) o33 odlef (12) Ugand) b ilisl dasdle e

GARCH(2,2) gisayl i (7-3)

TARCH(2,2) adiul) zisall skt itss (10) Jssa

coefficient std. error z-Statistic p-value

Const 3.845271 0.044584 86.24775 0.0000
AR1 0.954859 0.004776 199.9488 0.0000
w 7.811757 2.645443 2.969552 0.0030
a 0.811757 0.171615 4.730099 0.0000
Y1 -0.006001 0.449620 | -0.013347 0.9894
a, 0.376378 0.233383 1.612708 0.1068
Y, -0.439013 0.223333| -1.965734 0.0493
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aladialy alied) GISY) Ak dauly 0@ a3 GMTARCH(2,2) zisal) clajia (10) Jsaadl s
sie Aygine CilS 7z igai) allee UEUL W Gud AVA (Ssiuag dugwaall Z 2 MA (a5 (Eviews 9) galiy
G s A (Yq 5 Y2 >0)oalaa) ad of Badiclbad) ziged dadle ) gl AY5%) AV Geiue
A DR g A Al Adlally dagall clesall L8l agag (o Sl ase il aaal Adlaay) Luaadl
Ll gl (yq 5 Vo) B ate fabie ad cld) Oly o(Rase ol L) @la) s dilud) oUadl) il
b L) ((Baad) JLaY)) dage cils clesall o) (of o) B Laadl) i) 8 (aliddl ) sl Les
oda f Layy Jlaed) ddes hiiad gie5 AN bl o clasal) 86 gaa ) 285 (@ 5 @) Glabes
B e GLE b i) dls ¢ hEd dsieie pdalal) A iaat Al clasal) O gSiu algl) (e JB) asdl)

(ot < 1) ddl g

a, +ay - %= 0.965628 < 1

O il cplall ddag pdiall cfgastl) o) ‘.si CJJA:Y\ daia Ao Ja clld aalgll e (81 cuilS dasdl) ) Lasy

b A JLally (2-52) Aslaal) o slaieWl Jaydd) Gulil) g dgail Aalaa LS ¢<ayg
o? = 7.811757+ 0.811757 £2_,-0.00600>_,+ 0.376378 £ ,-0.439013 £2_,

Alod) LE) JLd) -1 s g i) Belis sl (8-3)
Ho: There is no series correlation in the model BAS
) A yall
H;: There is series correlation in the model
s2gl Adlaia Y] adll pran (g AR 3gan Ja1s Aojlnal) £ladY) sl 4513 el N1 paes (e (5) Sl
) Gaginall (gsinn o €] Lgia IS i ulS Ul V10005 dgmg pie (g) paadl s i) pre iy l2as
ladsal) e o o alumi G 13g 2 30al) L Bas dbia B 2 30al) Bl A3IA) i Y e Alula

Residual ACF Residual PACF
= =
357 o
33 O
0 o]
31 ] il
29 IE E
0 ]
274 = i
[I [
254 d I::l
237 ]:I 8] =
21 ] ®
=] 0 ] .
w197 =
4 . i 0 5
17 O E] a
157 i O |1
: £ -
13-
| ]
11
| il
s = I
7= [= [m
=] O
54 0 0
O O
3
1=
T T T T T T T T
1.0- 05 0.0 05 10  -1.0- -05- 0.0 0.5 1.0
Residual
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il shlall o (36)d (Alsall Aluld  Sially SN LalsyY) Sl(5) a8, JSS
zi5a¥ 8 Tale asladnu 5 g3 LaaY) 1% aadi 0 TARCH(2,2) zisaSd (ARCH) il jLas) -
sl Aulis 3 ARCH alile z3lai asas 5l 0o Sy I Y el o) z3gaill IS 13 Lad Aijed 5V
AN A jall PAA (e Allyg
Ho: There is no ARCH effect , Hi: There is ARCH effect
(ARCH) clall sl oo Lsal (15) &) Jses

Heteroskedasticity Test: ARCH
Prob. F(1,139) 0.8674 F-statistic 0.027964
Prob. Chi-Square(1) 0.8663 Obs*R-squared 0.028358

ST a5 (0.8663) il (Obs*R-squared) J dlaa¥) dedll ol 2aadls (15) Jeaall & bl PDha s
ARCH J 1 35a5 aae (gl ¢ (0.05) Lisinn (s5ise vie adall duiajd S5 ia 1385, (0.05) dsinad) (g5ina (1
SESSFSTFRGN VORI KPP RO B

Apam DA e 1Y 5 s Ly 50 Galadl o) o Gl DY) 138 aadiess ¢ Blall dagda 330 —¢
sl

H,: Residual are normally distributed , Hj: Residual are not normally distributed

sl gl laa) 2 (16) o8 Jsan

Indices Values
Mean -0.002
Median 0.107
Maximum 2.439
Minimum -4.387
Std.dev 0.999
Skewness -0,651
Kurtosis 4,541
Jarque-Bero | 24.248
Probability | 0.000005

e 308l (e721) O e Ju e (4.540879 > 3) ks (Kurtosis)zlaliall dad of (16) dsaad) e ek
W oy ¢ il 8 Judial) dlal) driasl) Judladl 8 Cag peall ol algs 3ag ¢ AT S (€) Wain of S
Ji) a5 (0.000005) dullaial dasiss (24.24825) \giad cialy Cus Jarque—Bera selasy) lad) =i o
¢ b g s Y sl o) AL ALl daajdll Jiig aaall A (i A (0.05) dusinall (siase
e e el ahlia) e gpladl @iss Alad) o) Als b Ll (S OS5 L sty 8 Aail) s3a aady
C B e 4l Jpasl (Sa Lo duadl 13a5 A gite Ayl il

: 33 (9-3)

S orad Hal Lall jleu g bid) il 8 dass 25 (6) S miags el Giunyg i gl
e Limally A0ea) ALl e € ol Ll LoDy ¢ el
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2012 2013 2014 2015 2016 2017 2018 2019 2020

(2019-2018) sl juadl alall haail) b g Lanall adlly 2bal) 2l (6) a8, U<

el ol Juaid|

b il 1§ i it S
ETNTSTIn N
A0 Slainay) I deagil 2 gkl Culal) &30 gsua 8
381 ey len) 8 @lliny € QA 5(2017-2006) oo 358laadl Sl Taiill el el cings —1
 Bytiase Alulid) Cinnal JV) 3,30
z3saY) sl ) ihagsi ARIMA (e daiye ciladgall 3240 (AIC, SC, H-Q) (ol jules aladinl -2
o dadl) dad) Jaall led dlde Jial AR(1)
g yeall ARCH ciladsad pladiad I oo lae (Alsdl)elad¥] dluls & laaly oIS ARCH i 25as =3
W) Al el Leliy
Dles alatnuly (slalnad) e sylalil) ARCH dbile (e daiipall ciladoadY) o daall o Alalaall cass —4
9 g sally Haad) Hlad) Ldil) jlew) dadeil DY) 235 Ganiin 5 (AIC, BIC , H-Q) il
iy Adlaal) 2@l DA (es z35aV) 18 Gadis e i TARCH(2,2) slaali AR(1) zisaVl
Lea ARCH J il s9ag paes A LoV sgag pre cadl ) Slasyes J3lsll ARCH 3 jlasls dlsdal)
bl saad) sl Ll len Gl cl e gl e 43,08y #3501 50US 2
Lasall Clesall & LS s aags ¢ bl dejede dnaldl clall b s ) clevall ¢ Lads -5
S A ) 3 alens) lliag (ALl
coaal) lage b desdieall Sl 8 Gnlll Hlea Ao adin JiaY) z39al) paniis -6
Qllyg Gadlill ol A 3 el Lagin S ooyl lia Laadl gy Lanall Alulidly 20aY) Lkl oy DS 000 =7
- il Slas) sl daa S5
s 0S8 e 3l s ol Dl gl gl &5 DA e -8
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ol i | : i
BN Caay 3 Lgasad Bl Al L)) Jodld) s b Liea GARCH  ciladpall &y ~1
Gkl 8 glant Loy AL
bl gl salsll bl e cilenal) 86 i i< gAY slaline il iladsal) dulpy -2
AV G g agal JS Bue Apad Lgia IS Aeld sy Sl ually Hllaall ciladgal] Gu dlie dee -3

G paatl) cpli i 3 GARCH 3l 21aainf!(2017)2ae 3)lda ¢ i)l 5 dllae o ¢ gl 1
- Laglgi€ally aglall lagad) dasls I desia iale Al "3(2015-1990) asad
2006 0 3D laa s du) el Js i b Aubal 2ld 2237 (2009) G ¢ daxg 2
D) aste s oL@y aglall 2S¢ Sall deala ) Aedke sbaa¥) & yinals Al (2009
e drala (Bhad) ¢ IV Axgdall ¢ Sl ¢ akdl) sLaimI(2017) dme s ¢ 2o 3
(ARCH & GARCH) aild) diajll Judbadl 8 el (el ¢ 2017 ¢ g€ 4l ube ¢ Sl 4
o alaisy g 51 S ¢ Jeagal) daals
5. Ahmed,A.E.M&Saliman,S.Z (2011)"Modeling stock market volatility using GARCH
models evidence from sudan” International Journal of business and social science ,
2(23) -
6. Bollerslev,T., (2008) , Glossary to ARCH(GARCH), CREATES Research
paper,2008,49
7. Caiado.J.(2004) Modelling and forecasting the volatility of the Portuguese stock
index Psi-20 . Estudos de Gestao . Vol.9 No.1.3-22 .
8. Engle, RF. (1982). Autoregressive Conditional Heteroskedasticity with Estimates of
the variance of united kingdom Inflation , Econometrica,50(4) , 987-1008 .
9. Mohammadi. T, Taghavi, M. & Bandidarian. A (2012) ."The Effect of Exchange
10. Robert,F.Engle . (1982) “Autoregressive conditional Heteroscedasticit with Estimates
of the Variance of united kingdom Inflation” Econometric(50),987-1007
11. Stavros,A.Degiannaks&Evdokia.Xekalaki . (2004) “Autoregressive conditional
Heteroscedasticity (ARCH) models : A Review”

295



(9) adabl (34 aaadl

< 2020 ol iy

akakidls 5 yladl dlaw >

Gl

#2017-2006) 55l 3l Hlall bl jleny djetll ¥ aedll (1) 3ale
2011 2010 2009 2008 2007 2006 <l g
Y
90.77015 | 75.22998 | 36.69113 | 80.60469 | 48.69347 | 50.77193 205
98.43669 | 73.03109 | 37.77526 | 89.78253 50 50.42356 bl
107.1136 | 76.20315 | 44.29715 | 94.84874 | 49.96488 | 53.62937 S
114.3567 | 79.65094 | 49.31136 | 103.8279 | 58.03138 | 60.38254 o
108.2652 | 73.85349 | 57.15567 | 115.1547 | 60.94639 | 59.92026 S
105.1818 | 71.10238 | 64.37435 | 122.9071 | 67.1929 | 62.12048 Ol
108.7887 | 71.2167 | 64.43423 | 114.0085 | 67.02448 | 63.9556 Jead
105.0693 | 71.4296 | 68.05457 | 120.932 | 66.10484 | 59.6996 o
104.8986 | 73.06766 | 66.04089 | 85.47465 | 71.76938 | 54.55394 dsby
104.0463 | 77.10562 | 71.9433 | 58.89773 | 78.99283 | 48.84483 1 s
106.5975 | 80.45993 | 73.76667 | 43.4518 | 83.48896 | 51.96429 2(p 8
106.1789 | 86.16997 | 73.39478 | 34.51687 | 83.17021 | 49.94118 105
2017 2016 2015 2014 2013 2012 < gl
)
48.59508 | 22.20028 | 41.44571 | 102.4168 | 104.8851 | 109.0781 205
49.14656 | 24.04506 | 46.77542 | 102.0957 | 107.593 | 112.9349 Ll
47.17381 | 28.40944 | 48.44872 | 101.0155 | 103.7664 | 117.9972 S
47.21465 | 33.34032 | 51.90875 | 100.7163 | 98.6582 | 116.9441 Chlesd
45.71338 | 37.81522 | 55.86347 | 100.92 | 97.11429 | 103.0329 Bl
42.21304 | 40.19034 | 55.3216 | 102.6345 | 97.40831 | 89.9681 Ol
43.93706 | 38.30132 | 50.29056 | 102.2582 | 100.9986 97.15 A
46.51519 | 39.22496 | 41.36831 | 97.39471 | 104.5857 | 106.2428 <
50.06215 | 39.09668 | 40.68544 | 90.70571 | 104.847 | 107.6054 Joby
52.91439 | 42.18733 | 39.276 | 81.14246 | 102.5831 | 105.5129 ¢ s
57.3161 | 40.49717 | 36.26091 | 69.55942 | 102.5854 | 104.3384 2(p 48
59.35435 | 46.37372 | 29.3954 | 56.6269 | 102.9022 | 103.7225 105

slasdl (5<al) Slgadlfladdadil) 55/ alal) A sgan 1l
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(2) g

Ghall b rad) ALl Ll Sl L L) o)

Period prediction std. error 95% interval
2018:01 60.512989 2.679377 55.261506 - 65.764471
2018:02 61.630150 4.347131 53.109929 - 70.150370
2018:03 62.707314 5.516077 51.896001 - 73.518626
2018:04 63.745912 6.617988 50.774895 - 76.716930
2018:05 64.747326 7.611928 49.828221 - 79.666431
2018:06 65.712887 8.557130 48.941221 - 82.484553
2018:07 66.643878 9.453162 48.116021 -85.171734
2018:08 67.541537 10.313962 47.326542 - 87.756532
2018:09 68.407058 11.142724 46.567720 - 90.246395
2018:10 69.241590 11.944350 45.831094 - 92.652086
2018:11 70.046244 12.721331 45.112893 - 94.979595
2018:12 70.822090 13.476091 44.409436 - 97.234744
2019:01 71.570158 14.210343 43.718397 - 99.421919

2019:02 72.291443 14.925588 43.037829 - 101.545057
2019:03 72.986905 15.623040 42.366308 - 103.607501
2019:04 73.657467 16.303761 41.702683 - 105.612250
2019:05 74.304021 16.968662 41.046054 - 107.561988
2019:06 74.927427 17.618555 40.395693 - 109.459160
2019:07 75.528513 18.254161 39.751014 -111.306011
2019:08 76.108079 18.876133 39.111537 - 113.104620
2019:09 76.666894 19.485065 38.476868 - 114.856920
2019:10 77.205703 20.081502 37.846683 - 116.564723
2019:11 77.725221 20.665947 37.220710 - 118.229732
2019:12 78.226139 21.238867 36.598725 - 119.853553
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