Using Markov chains to forecast the exports of Iraqi crude oil
TS RS AT UER PR YO0, YU YP=SN DOy U, YO PO o
sl fasle 7 aLaz@W g 8 )l s des 7 Balo jaas 2IH0 . ap
Joozr de dawr EaU

P - ISSN 2518 - 5764
OPENa ACCESS @ E - ISSN 2227 - 703X
Received:25/4/2019
Accepted: 15/7/2019

kit | it
(Bl Jadil) < jals dad o Alualal) e il Cil i) @ guda gal (5 i) Eund) 1Aa b a3
Aadud) ety Ao slaie Yl NEN) G oS jla Jusdh Jlaxivady élig 22025 — 2019 e 52all alid)
O Lgle Jguanl) a% Aidia clily 9 2018 (AL Cp il — 2011 ALY ¢ giLS (e Baall duia )
S gil) o A gililll ol Cale 4381 jal) Jadil) 5 ) 599 (Bl sluaadld (5 3S sal) Jlgadl 3 ) gdial) cililpl)
) gale 355 g8 kall g Lgalas a3 ) iyl (88 g alad) Jadil) ol jobuas daghy ) jY) o (i L)

g8 e Judls Jlaxivd) | el duintel g i biliucal |

Journal of Economics and
Administrative Sciences
2019; Vol. 25, No.115
Pages: 474- 490



eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

i . |

Al Addaty adiaall adl g 4d pa 3 o ddlida Cladise (e paina o) JAl Glad all aaas Al
Jas Auali Jal e A P bl Al g Jadadd) a9 g Julinall ()95 daliga Cnpual Jy Julail) 13a gl
OSang Ayl A8 Aall oo 5 giall uuj.u\u.xc .mwums G559 ¢ Mia el g Alaity
Al Ailaal) Jilu gl g (38l hall aa) (pe il pdiud) el Gl paiull dia Le Gak oo dld (gadal
em\w!&mu\mjwﬂ (bhj)dahahnh&aﬁw\uic‘JEAU.J\H\JM\JJMJM
Jualia il b Adgda g clijl gall sl Ja) (e Lgale daing A1) il g A 4S) 4368 B S dpan) 4 jhaal)
Al (3) ) 453 ga 30 54 (e %95 A JLES AN g Aagal) BN ga Jadll) ) g Bl

il | i .2
G ala ) 2l i ) dgagal) Jeal gadl i g gl L duad) Lgatdlay AN A ) Al ¢
& = o e

Gl gabia ) gL ) g palddl) o La il g Adiial) g A JLAd) a4l J gl La olasi g alAd) Jadil)
Ladil)
kil | Wi .3

DA (e i a2025-2019 (e &) il alAY) 31 ol Jadil) &) jaba el il ) &) d*‘

A8 e g i) i) e g JSI AL Jadil) &) jala e gA Olaalll g B JJaBa A8 pa
(R (gl (3aly 3l Audadlll cf paball ) & gla

LA Jadll & pila ) e B Sigall Jal gadl A8 e

Seliaal) & Jadil) £ UaB Lga) gy () Juiiaal) Gy (Al CDIS ) dadlaal Zujm bhill g clilsay) diggs -
Lg.‘ ]| Y‘ e-l u.d\ Jla.u‘i\ u.b Jalalie )
whd| 3022 .4
‘?A Guanl) 3 gaa Jiai

ale (e doia 3 Baall il ¥ gad) ey (1 al) alAY) Jadil) ¢l palia A iy cAdal agaal) o
(084 95) Lase (g el JSdy danida 2018 (ASGN S A 22011 J5Y) Qs

() sl aan (i sduaall g alAd) ) ad) Jadi) by o 3 gal¥) okl ad ddlSal) aad)
Al
(Markov Processes) wigmjbo wibikoss .5

de garal X(t) < A Juaia¥) gls 1)) digs e Llany o ii (X [T € T ddabaill Alaal) o
Aia 3l il 58 (e Ao gana 5 X(t-N) o b ading X(t) ¢ X(t) ¢mmmmmmm ¢ X(t-n) ) (e BUara
- Ay Asaal) @y Al oV T, <t << e < A

P [ X(tn) £ Xn | X(th-1)=Xn-1 ¢ X(th.2)=Xn-p ¢ ======---- « X(to) =x01]

= P [ X(t) < xn| X(tr-1)=Xn-1 ] e (1)

o BALAY (0 9S0 ()) a9 SN (e de gana (e 68T ( Markov Process) <iss be dalas ¢y )
Ading Yy malal) B Ll o aaiay Julial) 8 Alae Ala ) JEDY) Jlaial o))y, c¥adl e Als
GAald JUEY) alaia) o) ) ¢ ujsJummucuhﬁm 1A ¢ dpdalall u\J..\AS\‘_,.aLg_dlAu_b
L) plzad dayh o iYWl iy G oS jla cillaad Lnulul £ 540 dag ) dlia (1) ady alaal)
-1 NS a9 (Parameter Space) (<l dalxall sliad dauh g (State Space)

Journal of Economics and 475 Vol.25 No.115 2019
Administrative Sciences



eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

_@tuhu;mjéhﬁahm;u&a\ldﬁJudum -1

. A Ula pliab g adaitia dalaa pliad Cild G S jla Judlws -2

e Ula pliad g jaliaa dalna plizad cild GigS jla cliles -3
,Mﬂb;h&é‘gww;m‘ﬂﬁd‘ﬁjaﬁw -4

(Markov <isS ba Juduw Ci oS jla cilbilas o X5 Aa) o3 (A adaliia dalral) plad ¢ 685 Ladie Ao
(Markov oS e cilplany oas Al sda u.e e Aalrall pliad o o< Lanie Lal Chains)
@ aatial) dalaall pliad o L) 3 8 Maded G g Processes)

Markov Chains wige ke Juides .6

o Adad) clalay) Juad o Jad AN cllaad) Gigag cil gl G cigS jle Judlu iad
@ei#gﬂ\@um\ﬁ\mmﬁwguu,#&i M\uéqswmabm\
Loial) A ALdaial) ol iy Gl HEEaY) Ja) e (Al gdial) jiial)
Jalail) 4 3 jalal Aa o ¢S Asaldy Jlia (dplaad) Blad) cilidai & Jlexia) dadld pla3l) Qi) ()
Jalge Lyl @lld A JAN 8 Lay g ¢ Jalinall A Lgilla daad Al A bl (el g pualad) a3 B
g ) Aad) a9 5 AT

DA SR Cha @u\‘gé.\e@auujbehd\dhwmuq.wa‘incaﬂ\ouuﬁwuu\
uAJS\‘_,AthUd\ U cale 1) ) Lualdy el ) (A aladl) dlig (Juladlg dadaill clddatll g
gﬁl.giéﬁuuk-w&\w}\@a)tﬂ\u}’hﬁﬁué\d& 058 O digw A58 palal)
Jadieeal)

gl Judly SN LA daaldl) db dlia Al Uegs AN ABI )
(MC) Tbaid) L e A (Markov Chains) <isS e Judlw ci 239 ((Markov Chains)
W e Al a8 gal) (e Adeabia gl Adima Aia 8 430 JDIA B AU Lgw pal AN LAl cpe A Ll e
L Adliie 43ia )5 8 A & ale ped

Wt (Xp) (lods sida JS Saady el dakiile Al gl Llas LS Lgdy 5 oSy 430 00 Sab
o Gl Ua (e oad (Xppp) @ jidall o o il g (Xig) Bk 4 (Gileal) piially 4kl by
Lha8h pdilall o) g e S (ahail AL A dlaal) 028

Gl Jady 4368 g e cilles (1o (55 53 nfing adalial) Adlad) s cld g e Juudha ()
O it

( Transition matrix) dwdbisedl ddgdeall .7

a5l (g sboss Lgud i JS £ gana (g Al o W pualie 5 (NxN) A (4 drg e A8 ghiaa (2

Y Pij=1 ¢l gl
P11 P11z v Pinm
Pnl P2z - In
B )
pn:;. i}nz p?;n

claia) Jai ci S jla Judlead P = [ Py ] AN ciflaiay) 48 siuaal 45 gSall (Pjj) salind) )

S Jlatia) Aagd dla) Ui 13L8 Bas) g diaj Baa g Ban) 98 glady () sl ) (i) Adad) e JUEY)

G958 (M) o148 Ao ) axall gf il ghadl) (a3 gdaa 2y g () A A1 (1) Al (e 3 Al
ol AT

Journal of Economics and 476 Vol.25 No.115 2019
Administrative Sciences



eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

m _ _ ' _ r
Pi; = P{Xpym = jlxn, = i} ..(3)
JOR)
3 (3) abu ABlal) (b a9 e g ¢ ) gad) a (M) S ANEIY) cLaiaY) Jiay 1Py
- 0s8d (n, m € N)
(n+m) —_ ..n..m
1% =p"'p .. (4)
JR)
Lol ¢l gl o (M ) et S s oSl A E) Y Laia) A ghoasan S 1 (p @ ™))
2 ossd ) i ghad e () asendly (i) cieall B B gl yuaial

P£n+m} = ZPmF’m - (5)

m «n>0 Jd

« (Chapman Kolommogrov Equation) <igSalsS — lata dslaa ,£15 (5) ady Ualaall o)
? s Adsadl) o34 (g

Pij :n=>04 4>0= P
CLIEiY) cYWaY) e n 2y jAlaly | ANaY 3 Al
Gl ]l AN LGN & il on ) e A (0 K) i3 Sl s8 — Gk Abdns
(4) ad Adaal) B LaS e (C-K) Adalaa (L8 1M ¢ &l ghadll) a1y ) AN Y LatiaY) Adgiuaa P
L0 IS gl ¢, 8

p™ =pn U pl =ppp..p=pm ..(6)

Markov Analysis wiga ko Juslai .8

il sdie paial LAl i il Julad L al AN Adead) 431 o GigS jle Aadas Jalati G gy
b Sl Judla clagijf My ¢ paial) 13gd AlElual) Eilaal) g cl pailly Gl i) Ja) (e s
A (3l sU) G (A glual) ASall) Jlad) ciliy o A8 a A jag ¢ sLall (A (periodic) A sl duda b
el Jalasl a3l g caag AN dagall Hga¥) (g ¢ Jaliall B clijadl sda AS jay il i)
D : ol LaS g Aagal) ciliaal gall any (3885 g8 i oS Jla

Journal of Economics and 477 Vol.25 No.115 2019
Administrative Sciences



eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

Stationarity ) sl :do]

(shdatl) Cuilad) 13gd adll Lglaas a8 g b g cilhua) pay (and) Lgudany (i Lbaliatl) cillanl) Guals
138 9 ddaluat dulae (o S (DA Lgtiadlaa 5 g g (g Adatl) Gl gad) Glany cllin o LaS )3
. La Caalyl) Caan g A8dait) il gad) Al a3 pal) o iy ga ashally

Lilaa) cliually S o) &igaa ate ale J<d ry (Stationarity) 4 Eiud) s g4da &)
» Sl il YA g AT ) Aaay A3 gldal) Adaall
Steady state il Wb :Cuild

S @il ase A s 3 Al gha dyia § 3 adl A daliail) dlaad) el Ladie pridali cilil) Alls
N— oo Lis Py b sghiy 43 (gf Allad) il § jiiecall claiaWl o0 ¢ Aima dad ic Ala
s AV Gy Sl a5l LRI
Gag sl u® = (u{f],ugﬂ ) ey u,_r{f] ) eaial) Aadiall
.( Stationary distribution ) &saill {lell il
s Ol dsgiial) Al Cha ) 13y i oS jla Jeadlead ALY Y LataY) 48 ghiaa (oS P Ladis

sl u&p — 4®

lim p™ =y = |u - (7)
T —+ oo U
S a ) iaY) Axidd ¢
E:(ulluzy'"run) ZH:]-J 0 {uj <1
Zgzl, up =1u,pu =1u ..(8)

Aleall jiiacal) a3 58l Sy g
Al o ainiu Py <l ghil) g m <3 JEDY) e¥lada) Gl d4lgs Yia e m 80 1) 430 6
s ) AL bl ot e glaall (ra S 300 day g 4] (iny 13 5 ¢ A0aiy) AAY) Gl g 8 )
.(Stationary) &)
FU R
L] Ui sd LaS Jiay U Alaia¥) dqiall g ¢ U Aniall g Lga cia JS g Atilaia Lgd gia 48 siaa
(7) s ABad) (e s O ), Alaadl iaal) a5 53)
lim p™ =u

TIL— oo
lim p™*l =u ... lim p™.p* =u
FL—r oo Tr—+oo
(lim *pm)p* =U..Uup =u
TIL—+ 0o
Journal of Economics and 478 Vol.25 No.115 2019

Administrative Sciences



eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

sdiallyg
lim p™*! = lim p™.p* .....p" ( lim pm)

Tn—oo m—oo T — 0

Independent for Markov Matrix wige ko digiual dwl Wismisd| .9
b (P) A siuaal) i juia (o Lgle J guanl] (Say il hadl) (ha (1) DA ANEEN) cyLaial) (o)
sl X, Xy, e, Xy Soiad) 08 Xy otel) LD qu g & el (e (1) 220 Lgds
AT AN A8 pheaally Alaadl oda JiaS { X, 1N >0} ¢ g8 e Al iy 25 (ha
Po P P2
p=|Po P1 Pz ' - (9)
Po P1 P2 ™
M > 1 adageal Pr=P oy« Aiyllaia (P) 48 ghuaall cgiua graa o B
A8 (P ) ddghaall cigha ol gl (T¢] E 1 ) pdaaal P (¢ j)=Pjdits ) AT s e
P Al ¢ ADELLY) iy gl (e g (Adaliall) Aladiall Al gudind) Gl iial) O (g 4ild ddiaia
g8 e Al (e dali Al

Xo, X1, s X .. (10)

3) Al glad) &l paiall o A W) (A LS oba JBlu I {P (i ¢ j) € 1} 58 ale gaisi Wely
AL el oo Al () oSS X(n+1) LG ALl gld (n € N) o)

Xo, Xy, -, X0
B Ad g ma (X)) Adlad) Alal) ¢y 985 o) o iy

ol S0l At e J a9 00 Jod S el i ¥ i ) w10

Transitional Probabilities Estimation of Markov Chains by using Maximum

likelihood (ML)

M pakil) bl daat LY allaal) yuals sie Ailuast) 4y ail) A Lagaall (3l phal) gaaf yiad

oda () g Ao jad) Aia 3l Aol ANEIY) cLaiaY) pakil 48, jhll oda Jarind g ¢ Jlaial adic| 4l

48 pa Sy AN Gl Cra £ 05 (A A oty 581 (Say g BBadla Lgad 5 jaUAN JUE ¢ 6 Aledl)

QoS Ulla B Lgibt LilCay g (t+1) Bl A () Aad) ) (1) sl A (i) el (e JUi) 4pdis
s gl Alibad) b JUEDY) L)

aaat) o Gl By g oS e Al JG o colaaliial) (e 23e (e il Ae i 0 (i ks

O Abidin ) 3Ll jualiad) pudi 3 (t=0) b gl Lo () Adad) B Baaldiall jualiall Jiay 0 (0)

i) JSAL ¢ oS Ay ) Eia) Ala 8 i oS e Agles b Al g (£=0 <] 2---T) cidgll sie eyl

pl‘(XO, Xy Xgpeeny XT): pr(Xo)H pr(xt/xt—l) """ (11)

Journal of Economics and 479 Vol.25 No.115 2019
Administrative Sciences



eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

s Os (Xt = J! Xt—l = I) IS saaliall pualinl) dae i nij(t) OSA

; :;nij(t) ....[12)

b WS aaali JS o ASIS (S (11) o) Aldlaal) (B dds psmal) Jaial )

pr(xo, Xy Xgyenes XT): pr(xo)H pi?ij ..... (13)
ij

Al Ny dia 01 (1957) (- Coodman and Anderson) (G-l s gads) gl Las g
ale Jgmand) ofa 55 (1) @238 )5 (Set of Sufficient Statistic ) 48ls ssluas) ds gana
JEsb

ni(t-1)= %”ij (t)
a1 ¢hé py; Jeaialy (Multinomial Distribution ) assall saaia g5l 4 sall claaliall e
i@ 135(T) 3 (p.d.f) dduaiay) Ay

pr{ . nalth. . /O] pus.) 14

~ nt=2¢ _ nijit)

|t t—2) [ pt Ny a6)
t,ll}[nij(t)' iy U

|y e -2

- HH% al {1_,[ p! } ..... @7)

Journal of Economics and 480 Vol.25 No.115 2019

Administrative Sciences



eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

=0 Lavie catal b sy Jiag o jualic o 3 Ane g n(0) =[n,(0)n,(0)....,n, (0] o 3
(P ) 8une 00 cLAtal @l jaka (o J guan) gobiiaad (jeict) JS) 75 () 3 SILia slaslyy

p O ol g sanall By (3 () O ) Sl 3AY) g (14) ki) GSaY) A3 pind A 00
>.p; =1 j=12..n . (18)

Y s loaa pladiuls (18) d— il g (17) Atabaall Bk oy 2 5l 38
s S @l A A e Jgwal) ¢Sa (Langrangian Multipliers)

log. prlg, X, X, /n)—Zﬂf.[; D, —1] ----- (19)

or
Iog(]‘_[ pnIJ J —;Ai (% Pij —1} +C
s ey el ¢ of )
=log ]‘[(ni t —1)!/Hnij (t)!J
ti i

daidall 3L (19) AUslaall alie ¥ Glsay) Ay o Juand (Algde € 0 (0) of el L) Lalla
: A e (;'-'i) 45 P < Al A )

U
{apu }{ZI: ZJ: n ij log pU _Zi: ﬂi [EJ: plj —lj] 0. ﬂ =0 ...(20)

i)

s ol LSy Aalaal) e el iphall e 5393 gall 31 glaall 4US Bale) oy (20) al Adslaall (1 g

Iz % ”ij log pj; —%&{% Pij —1}}%% -1=0 e (22)

n=A4p 22
dile g
DN =4 P
Journal of Economics and 481 Vol.25 No.115 2019

Administrative Sciences



eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

sl 098 Z Py =1 gl (pij) g saxa 23lyy
J = Z n . (23)
j

Lle aief (S 5,080 e Juand (ys Jda s (20) o) Astaall (b (23) g Alaaal) iay s

_:g&
- =N:: .. >
pIJ n”/%nIJ >0 oo (24)
Ll At 8 oﬂeze‘z\g&g\stgﬁ_,m#éw\wgnﬁ Ol Lalldag
(ovinadaed | el 11

39 ugnd dilaaiaid g ¢ oY) e o Ada lih L A (e Jadll] Aegall) L) Laa b o
O ) Jadh 13 e Jadil) Jlaaiad JB - dilad) clenia) e I g g sl 8 Sl (531 g9 () )
chuaiia & dllg ¢ slall A g Al ) adl) o ) bl (e da) Adal @ik ) Ja gl ol
& Ll (2 ) ol 13 9o sa B Jadill o S Ay Y Baaiall Y gl A e aulil) ¢ Al
08 alal¥l o o) ia allall 5308 ase o af ) o clldg clgilily W) qudaly o) Adlg (oY) oSS
Lgikaly B (88 ) OSar oY) (368 Al Ay (0 (ng 138 g ¢ ) (e (B adll) () 0S5 sl g Jal g
Shatiia gl Gauay (shlia A g Jadlll ) A% Jaad duilalll g da JAY (¥ (a jlial o) & Jad
Ylada) JiS) Aa) Al g Jadil) CiLASTa) prual LalS ¢ L ol 53S0l g o plal) coadli LalSy , (5 A0 (3halia B
S8 Gl W) (e bl gl aka) Ades uaal ol ¥) B RN (e gy Rl Jadil) (g i MAliu) s
EM ) anilli ¢ palal) cdgl b bl oo 5 A giall cilaglaall b Uiy ¢ ARISS ST Tagdai g &) raa
S Jalaa (958 uﬁ@-ﬂé@‘ﬁuﬁﬁymww Busdaa Jul (8 3Siga (938 by gl
m‘sﬁdﬁjsﬁhj‘thejw‘dhmum &Jﬁbhwd&wﬂ\‘&‘gcu\}\
ol Al Jsall slan &)l Awi‘éﬁmgﬁuﬁ\ Cilasudill 88 ¢ A dadtl) (hliall asudi o duaal)
13 A Guba) A Aaaall 48) gal) da ) o AB8a o a8 ) o dldg gl B adil) Cildis)
16 Jlaal)
MM\M\Mg-bbs\‘ab\w‘ge&\Hﬂ\uﬂSJM\d‘gﬁ\@Muﬁ.\aU}td\)ﬂ\)ﬁﬂj
Mc@éﬁj@ﬂ\h&ﬂiuwwmw\hﬂwu&ﬂ 299 Glad) qady g (lig¥) Caadlal)
4 8 Jadll) IS 3 481 jad) 4015 gall ulea¥) siedaall yfing 3) Alall () jadl 4550 ga (o ala 0 Jadill )
mS paladl) ) LgajuJMAt?&\Mﬂ\Jm‘;siﬁ)ﬁa\uﬁﬂﬁhj\ﬂ\uw %90
LCJ.E.Q.\S‘u\JJL»AJM\u&J.\I.\S\quAMUJuI&thMbJ.\.\SJSw uJ\Jd\ﬂ\MJ\JAuA
ale J&HMM\M\HUJMJM\GA@MQAM\ g\uém‘abuhujhha@aguﬁ)a.ﬁ\)\gﬁ\
pladlialy A8) jal) Adadil) ¢l jaluall el il i) A )3 588 cpla S wald Jy B jal) Jadil)
(16). Lilaa¥) el Jalas LIDA (e Al () g ANEDNY G oS jla Juudhs

Journal of Economics and 482 Vol.25 No.115 2019
Administrative Sciences



eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

Al B al kil e ded Sl A ppd Adda clily o daydl aie) W

(U 95) Lass g) (32018 (AU G ) 22011 (AN S ) (e Baall (I Vsl Cidla)

Laiil) 5 ) 599 slasdl 5 38 all Slgall/Ad) jall Jadadil) 3 ) 591 3 giia il (e gale Jguanll a3 Al

A Jadil) <l jolia dagly il pdia) ga Addidal) clibnll Alaa¥) Juadll ga g adl Gl g Bl )

LU el S SASY 18N e g Ay Bjgea dlia (yeSit 2025-2019 <l giall B )

Gretl s MATLAB s WIinQSB ) :4:llill geal ) Juasics) o 2B ¢ Lgda g pall Ciagdl (gat
estaall Julatl) ilss 48 mal (Excel o

(Gretl) gabin phsaduls a3l Aladud) ey amy

9000

g000

7000

Py
>

| {1
6000 '

il

T
Vs

3000

N
{ | RN
|| |rJr III -"\-III ' -‘II'/
4000 ' '
I \
3000 '.I / -

2000 Lt 1 I 1 1 I I 1 |
2011 2012 2013 2014 2015 2016 2017 2018 2019

Baall A ALAY) B o) Jadil) il jala dadd ) i) odle ) dia 31 Aludadd) any DA e Badly
Ao g gl g S8y (aldlt g Qi hadil) ) jiba dad @iy S (e g 02014 aadl ciaiia I 22011 ¢
(22l gL VL Tag af (a9 22018 ale () Y g9 g 02014 aladl Algd (e psda gl 1igy saiay
1 ) Glawl Ba ) 2 02014 plad) diialiia gé diaa (oA Mal) (aldATY) 138 i
oA (e Jadil) Cl jalua i giy Camdi Al g (3 ad) S g Jlad (3lalia Lgtiagd AN Aula Y &laay) -]
(ahalial)
ool il B b g Cusen allad) Bl Jlad ok oM (alBAY) 22
el Jat pa GUS 1368 2017 aladl 4l Juan (g2 g i) £ LS Y L
Qe g Jadi A Ahill) Jgiall o &l Al Al Y claainl) e 3l el 4fia 1) LaiiY) -]

3
Aallad) adil) e o b o3 gl ) -2

Journal of Economics and 483 Vol.25 No.115 2019
Administrative Sciences



eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

Souiad| el 1) el | il . 1-11

M)@WJ(Mgs)mgﬂueLﬂ\gA\ﬂ\maab.sm,u.u\dﬁ.ahymmugg\
;@m\ﬁngcﬂ‘ih@)\ul\)m\ﬂ o3 Ciyiual At jland) 034 ana Sl aig (¥ 2

MN\ A_EM\ G Q\JJM\ JIJ-A-M‘
dagauss | Cg | 3499 | 2000
alils) C, 5499 | 3500
W C, 7499 | 5500
g ) Cz | 9000 | 7500

all) 3e S Ciylail) o) o) g
(8) Laxe (Cy) Is¥) il (paa byl o

(28) Lax () A diialll Crad cililad) @

(35) Lax () bl diiall) ek clilbl) o
[(24) Lo (() &N iall) Gada Uil o

ol i ¥ | it b i & | iy . 2- 11

Transition Probability Matrix

E a5 9a g alAl) L3I all Jadill 4 ) <l jalial) andl L o AEY) cLaiaY) 48 ghuaa o
S ad fa g ¥ gl B Ad gheaal) 2138 (65 R i gS e JauSln (o Jalal] sl Y @l g Cial
Gdagde P = [’ﬁq] O P Tl Lgd S a1 5 AEIN) c¥Laial) Jiad 15 A ghanall 038

C, C, G

Co [Poo Po1 Poz

p C1 |pio P11 Piz
C; |P20 P21 P2z
C; P30 P31 Paz

Cs
Pos
P13

P23
Pas

2058k AELN) clatiaY) 48 shuaa JS&

. (25)

oalda) s

Aad) (alEdiy) dls

Ala (aldAS) day (aldal)

P1o da (aldAl) s Aa alddl) Poo

QBRI aay (2L | QRUAAT) a2y dla A [ po s
B T Il 2y dla (2SS | Py
£ L) amy (alddl) P13 gLy Ao (aldadd) Po3
Journal of Economics and 484 Vol.25 No.115 2019

Administrative Sciences



eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

guiy A S A
Ao (aliSS) ey e ) P30 Mo (RlEAS) aay )l i) P20
QAUAl) day el ) P31 alAS) any ) y8i) P21
A sy g ) | Pasy A 3y ) ) | 15
gU) 2y o185 ) P33 EUE) day ) i D23

(MLE ) pkasdl ol yuadadf.3-11
& (ra (P) Asianll Agiliia 2 9 (A) 4 giaally Cpaiad JLEEY) 48 glaca (4 9S5 (2 44
ala 2 ) base AL g Lead @) jalual) and cfla culini) A1) clal) ase Jiad Lgili ga o) ) JUEY)
AL Jadil) il alaa andy Atiaial) g Al jall Ly A4 o A eyl i Ll o M Cylaiay) oy
(Sad) GalEAIN) 5 GalAAY) ¢l EiaY) (e L Y ) A Y cllal) Jha il g A A8 gheaally Atiaal) g

sl JSAll 2
C G G G
Co [coo €o1 Coz Co3
A=bl |0 fn C1z G . (26)
C; |€20 €21 €22 Ca3
C3 €30 €31 C32 C33
O OSag) (j) Mad) ) (i) Aadl (e plid) Tl il jluas A i) () ¥l e Sy G o) 3
(i) Had) s ) N 05
1S g Cunl) cilibyy B 33 g2 gall JUEENY s UK oY) 14
C, €, G C; sum
o [5 3 0 0 8
4=t [3 24 1 0] 28 (27)
C; |0 1 206 7| 34
c; 10 0 7 17] 24
Journal of Economics and 485 Vol.25 No.115 2019

Administrative Sciences



g}

eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

WINQSB (b Jusiudy (34) aby ddghaal) o (24) o) Ldlaall Gaki DA (ag
sAdal) LNy 4 ghuaal) o Jasd (MATLAB
Cﬂ Cl CE C3

Co [0.6250 0.3750 0.0000 0.0000
C; 10.1071 0.8571 0.0357 0.0000
C, [0.0000 0.0294 0.7647 0.2059
C; 10.0000 0.0000 0.2917 0.7083

WINQSB (abin aladiu) @k (8 (36) ab) ddshaaall JEiwall ajgdl gl
s (217) bshdll b 48 gl Cigled o) 23 (218) ad) 3 ghdll b i 8 Jas «(MATLAB 3

1l LS5 (2018) 5 skl
0.0851 0.2979 0.3617 0.2553
o 0.0851 0.2979 0.3617 0.2553
Y 10.0851 0.2979 0.3617 0.2553
0.0851 0.2979 0.3617 0.2553
PSR (oS slal) a5l dada Gl Agle
U; = [0.0851 0.2979 0.3617 0.2553]
dal) GalaN) Ula B (i) 9 (0.3617) 33030 A caaly 3 4y ) i) Aa B 5al ) Badliadle 4
.(0.0851) caaly 13)
il b bl 1.12
dad B I ALY e ddla dllin (s amd) gdal) o g fieaall 25 5l) Aaia Aliada P (e -1
(0.3617) 3330 L ciady g alAd) B jad) Jadll) ) jolua
L) 5! alAd) B jad) Jadilt Audadil) ) jaliall ad i)y ) slad) (EUAY) Al & ) g S il -2
(0.0851) A dpil) uils g ) TN g A g Aal) (AR dad oo Ji5 iy
Yod Ay Lagl (3N (S5 (g afe V) (RUAIN g g Y) dpad (i Adasasy G152 b ¢ -3
o 2011 e Baall aladl (AlEA) A ¢ Aoria J) Al il any JNA a9 adli Laa Badly 4
g @1l Qe g Juadi (e Bhiia Ao (U812 (il ) B ke B8 ) (Al (2 5 2014 plad) Clalia
CilgaS Cpa culth ) g allad) J g3 ) Jadill padeal 28Lia auai GI3S g calill daiial) JLY) (e 230 il cuils
Lodaal) B sl Jaddl)

oy gl ) g pallad) DALY Jaa g st B s (alER) Layl g1 dlal) (GUAN) dpusd &) -5
A b ala QalER) ) @) ) Gl gad) aa) @l 8 il g Galle jiaal) Bl cilaS 8534
(2016 ) 2014) e 3220 PMA il &l jila

- (28)

Journal of Economics and 486 Vol.25 No.115 2019
Administrative Sciences



eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

il gl 2.12

35 Ly 0 i g€ dban Janiody (5 o) o ) g 20 gl g il on & a1
el o) cilaaS IS g ALAY) (§) ) Jadl) ) jala i A
A.MJESGJA\JAAAALSJ.EJM\U&AJM\}M&EGY\U&Y\} .:LA.G‘(H&_\&\SH.\A“& 2
s A Ay sk (5% 8 W ) gy Al g alie V) LAY A8k aa g B o uw 4%41-,\49\1‘ (5 shual) Sy yal)
i) adl) 4d ral day

g el Ak ‘;M\ymjwh@mdamug&&udﬁjhuﬂmwmJ&Luc..mehﬂ\ 3
(&) gealas ¥) Al

okmal
Ll b 4 gdial) llaall ¢ ) A aa )l de ¢ Jijladly g s dala ¢ Jpaddl -]
2017 ¢ Ag¥) daghall iy pativeal) dnalad) ¢ ""igilinli g
dnaly daaa alady naly (MAdaladl cillead) Gl 38 A (S5l 5 alesa Gt (gl -2
1991 «Juasall

CilaaSy 52800 ARIMA zibad aladiad" e dea) (Juald g dpe I (Jaad g 4nld andy calsa
2012 ¢ 10 23 g )Y g L;m:é‘i\ pslall i gSl) Aldaa (Mol g Adadlaal Ay gl ABUAY
Cild g juan Ao Alialal) @l pail) 8 Gl E5uN) (Jile daal (lasag Guaall e e e 4
2012 <18 aadl-dlla g dpsailane cilud 33 Aaa ¢ Lee Gaadali aa i oS jla Judb Jlarialy 4331 gal)
431 1996 ple (ra Baall LB jal) JLbal) G pua jro LSS M ((jla b cpal) ‘;,uJ.‘ S cgmdl -5
— AlaBY) g 81y A 1 oS jla Sl aladiily Juliesal) 8 o sy i) pdi) g 2005 ale ciuaiia
. 2007 — 235 daala
A0S ¢ G gS e Jdlw A5 (31 ad) B shag) il Jalad 1 ¢ ) 4o Gl (s (el -6
. 2008 — 4 paiicual) daalal) — o glal)
—i g8 Jla oDl aladialy (§ goad) A8 ja Jadali 1 daa) ¢ Mlan g dana ¢ Ghg S g Al pale Al -7
e " Gaany J3A0 gl — Al 038 A8 — Blas 038 AS5d ) A S AN o Al Al
(1) 22l (31) aal) 45 gAY § alaiBY) o el Alades - Aralal) il all g & ganll oy sl daals
. 2009
"B Eal) e dagiiall ChgS la Judlad MY LAY a1 e Gaea slaad (gdmudl -8
L2002 — 4 ﬁ.rwn daalall — L@ g 50y A<
oS e wglad aladiuly Gltblaa) G §)adl Ol ) pdiuy) 1" oclgd daa) PP KVEN | Ry
1995 ¢ kg dnala — SLaiBYI g 5 0aY) ALS o1 AdA)al § el
ALY 7 dlad pliy (B g8 Jla oSl plalid B Al 2" (lide ¢ Aadig ¢ JlaS ¢ lagdial) -10
. 1990 "5y A glisi) Ag.a.d\ — Adla I/ ¢ SN -3 1Y) alea b Authal)
daala LBy g 5 la¥) AlS reddbt g 3k ey G plia) bl adla Glae g3, -11
1990 Aasal) 3 dadaa 3 pal)
Gigang sluan¥) and (J oW1 & ) " Alasl) Gl i) (" (e ) ae dale lise (g -12
2002 3 g2 éllal) draly cililanl)

Journal of Economics and 487 Vol.25 No.115 2019
Administrative Sciences



13- Box G« Jenkins G« (1970) "Time Series Analysis <Forecasting and Control "
San Francisco : Holden-Day.

14- Shhui Deng and Bin Liu " Modeling and Forecasting demand for money in
China <(1999) :co integration and nonlinear analysis ' Journal of Annals

Operations Research Vol. 87 pp 177-189.

15- Abraham Tamir "Application of Markov Chains in chemical Engineering"

<1998« pp. 28-29.

http://cosit.gov.iq

https://oil.gov.iq

eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

splaaadld (¢ 38 el Jlgall (S AN adsall -16
1480 al) Jadil) 51561 S9SN pdgal) 17

Gadal)
(N92 Osale) dadly ygdi (95) Baalg aldd) B jal) Jadil) &l jalua aid
e
2018 2017 2016 | 2015 | 2014 2013 2012 | 2011 )
6772.23 | 5002.329 | 2260.90 | 3257.63 | 7073.40 | 7667.10 | 7122.80 | 6081.60 | 24
5762.17 | 4499.81 | 2249.10 | 3401.70 | 8000.50 | 7639.10 | 6595.40 | 6063.70 | b
6435.21 | 4766.063 | 2893.90 | 4477.78 | 7507.10 | 7772.10 | 8472.20 | 7169.10 | M
6501.70 | 4606.968 | 3364.50 | 4791.59 | 7581.80 | 7764.40 | 8794.20 | 7341.70 |
7550.78 | 4623.177 | 3751.50 | 5446.91 | 8077.20 | 7477.80 | 7830.50 | 7470.30 | 4
7263.56 | 4144.392 | 3828.60 | 5289.41 | 7470.36 | 6799.10 | 6486.70 | 7173.40 | &xi>
7532.50 | 4400.077 | 3802.00 | 4840.27 | 7742.00 | 7271.90 | 7577.70 | 7310.60 | Jsas
7735.55 | 4637.611 | 3927.60 | 3948.48 | 7172.00 | 8356.40 | 8446.30 | 712370 | <!
7919.85 | 4866.241 | 3842.60 | 3724.87 | 6916.20 | 6511.00 | 8371.70 | 6619.10 | Jsb
7908.50 | 5488.863 | 4426.10 | 3289.64 | 6189.70 | 7160.30 | 8578.20 | 674220 | 1«
6195.35 | 6021.113 | 4216.40 | 3660.39 | 5238.40 | 7324.60 | 8201.00 | 6833.00 | 2«
6503.692 | 5059.70 | 2929.52 | 5161.10 | 7470.70 | 7551.00 | 7060.90 | 14
Journal of Economics and 488 Vol.25 No.115 2019

Administrative Sciences



https://oil.gov.iq/

;”
7,

¥
3

¥

4

eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

(MATLAB) 4al; o giSal) jiicwal) @.53:3\ Gilual adiial) g_.uﬁn

MARO.m* =

L= clc

2 - clearl

= for i=1:218;

4 - a=[5 3 0 0;3 24 100128 7;00 7 17]:
Z|= s=sum(a,2);

& - a(l,:)=ail, :)/=(1):
7 - aiz,: BYEIVE
8- ai3,: BYEIETE
g9 - a(4,: BYEICIE
ali e ar

alibie p=a™i

12 - end

(WinQSB) geabiss pladinbs Jiluall gl Gloa 4ady sl il
Cox e C

From \ To c0 cl c2 €3
<0 0.625000 0.375000 0.000000 0.000000|
cl 0.107143 0.857143 0.035714 0.000000|
c2 0.000000 0.029412 0.764706 0.205882|
3 0.000000 0.000000 0.291667 0.708333

Initial Prob.

State Cost

Markov Process for Specific Periods

cify the initial state probabilities and enter the number of time

in the right column. You
he steady state result.

=)

Resulted State
Probability

0.250000
0.250000

The numbe: [  [Steady state

Expected cost or return:

Glua milid
(ATLAB

Dooo cooo oooo

o000

.0851
.0851
.0851
.0851

.0851
.0851
.0851
.0851

.0851
.0851
.0851
.0851

.0851
.0851
.0851
.0851

0.2979 0.3617 0.2553
0.2979 0.3617 0.2553
0.2979 0.3617 0.2553
0.2978 0.3617 0.2553
0.2979 0.3617 0.2553
0.2979 0.3617 0.2553
0.2979 0.3617 0.2553
0.2978 0.3617 0.2553
0.2979 0.3617 0.2553
0.2979 0.3617 0.2553
0.2979 0.3617 0.2553
0.2979 0.3617 0.2553
0.2979 0.3617 0.2553
0.2979 0.3617 0.2553
0.2373 0.3617 0.2553
0.2979 0.3617 0.2553

Journal of Economics and
Administrative Sciences

489

Vol.25 No.115 2019



eniilyell haull filjaln de calpiiml agayla duwllw dlnetil

Using Markov chains to forecast the exports of Iraqi crude oil

Abstract

In this paper, the topic of forecasting the changes in the value of Iraqi crude
oil exports for the period from 2019 to 2025, using the Markov transitional series
based on the data of the time series for the period from January 2011 to
November 2018, is real data obtained from the published data of the Central
Agency Of the Iraqi statistics and the Iragi Ministry of Oil that the results
reached indicate stability in the value of crude oil exports according to the data

analyzed and listed in the annex to the research.
Keywords: Using Markov chains
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