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Abstract
This research sought to predict the indicators of the general index of the Iragq Stock

Exchange and the market value index of Iraq for the period from December 2005 to
September 2018, through the application of time series methods (random behavior, general
direction, moving averages, simple exponential smoothing, Brown's approach to
exponential smoothing). , ARIMA models). The results showed the following:

*The ARIMA model (2,1,1) is the best monthly forecast for the general index of the Iraq
Stock Exchange, and this indicator was predicted for the period from October 2018 to
January 2021.

*The random behavior model is the best monthly forecast for the market value, and this
indicator was predicted for the period from October 2018 to January 2021.

Key words: time series, securities trading, Iraq Stock Exchange.
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Zsaill b UaiY) il 135 Lilas) dagall Cilaslaall 48 o 13 Jial 2y JiY) z3sail 138 o)) cellaadl
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8
AR(2) Al 450 A s zdgw =2
sleo Abladl) st AR(1) V) 480 (o AN Jlaai¥) ziga ) ana 3 jlasi) dadas 4ol 2
AR(2) a4yl e S lass)
DAY Anuall
Y. =@.+0, Y., +0, Y 5 +e, v (7)
P YIS 598l Adyyhay o3le ) Alalaal) S

(1-0 , B—@,B* )X, = e, ccoovs e (8)
DS S el 2 b I LY Al
B = 0Py T 03P g v e e (9)
- MA(T) Js¥) da)l elpaid) Javgiall #3503 =3
e Al il giall z3sen i ¢Sy Anedl) Aldad) il Agliall (UadYl) Zgsdall Cyial lainly
i S WS MR(1) sy g

=e, — 0. —0ie. 4 e (10)Y
Do) dus
Y, e Gl ilsdall ) b dabeall s2a Chsiy ¢ laypai oy ) @il assiall dles O
AS il il giall &3 et il B-
ARMA S il cillawssially 1301 lasiy) 73l =4
V) sl ARMA (1.1) zisadll e Jeani MR (1) SAR(1)  cpadsail) e vic
Y, =0Y,_; +e, — De._; .ooo e (11)
V) daall 3 zasell 13g] AN BLsyY) Al
_ El_'z'i B, :'(':'1 _@1)
1+ 017 - 20, 0,

6N TN BATTNEURE P

Py

e oo (12)

Bep =03 Ry oo (13)
ST
K>2
LJ,\S‘JS\ 3ya8al) uwlia —6
mean squared error Adilhal) ¢Uaiy) i o
oY) JSAIL s
RMSE = ,/TeT2 /n (14)

Mean Absolute Error MAE Uaill dithal) 4l Jauigia (ubiba-
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MAE=37 2 . (15 )

=1,

Mean Squared Error ¢ MSE Uadll cilay e Jacgia (ulila—
Jeals g Ble bl 13 eUasSU Gunpall adll AL wdll il S0 8 o s il Guliall 3a) sag
(78:1991 ¢ ubie): b LS Facaliyl diaay ¢ At Adudl caaliall i o Laguia o UadY) pupe pan

el

MSE=E?_1;E ...... (15)
DY) (389 cuagg AIC clagleall dLls) jlaa-

, - 5 ,
AICam) = Iogdet(Z[(m)): + (?)mKA

sl 5yaial) laal Aad B RN S

clillly Gl e o

Apedll bl o slae¥) & Jolall Glpdse sl 8 daal oDl @yl alasiul dal e
A5 GlAl ¢ A gnd) dally W) Goull alall 35415 2018 Jsl 4ad 2005 A8 G 8lS jed o
clasVl Galia jelay (3) dsaalls ¢ ddbiaall diedl) Judlodl cullul 33y 5aill 481S a5 saalie 165 W

Sypigall 22y i sl

A 30 5D B padl (8 g 8 Jslail) il pigad i sl slian V) Luilia (3) by Jsan

(D O sile) 4 sl 4l MC (o) (3 suall pladl yisall |SX
5692927.455 826.282 JURVER T
3486816.586 437.5727981 sl il syl
1411781 249.7 dad 8
12286942 2811.1 dad S
165 165 daall
2018 Jsb 41 2005 J) s A e il i)

Bl Al o S el Gl ilanY) aBgall ; juaal)
249.7 iad Jil il G b ¢ i 2811 caly alal) gall ded e o) (3) Jssall ililana el

Al Ll S Clis alllia aalsll ¢ 3 826.2 2018-2005 saall Dl sl dagie aliy ¢
AL Gall (35
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Al (8 sSU GElal) Bom (B Sl pdipay gl guilii: ) duaall
Gomall alal) pigpally il gilis ¢ V)
aladl jipally 5uill ASHA) 7 3lalll (6) Jgaad) sediy
Goall alal) Hisall 5)akal) g 3adll (6) Jgan

Models ‘

A) Random walk

B) Constant mean = 731.488

C) Linear trend = -8701.02 + 13.4366 t
)

H) Simple exponential smoothing with alpha = .9999

) Brown's linear exp. smoothing with alpha = 0.4627

(
(
(
(
(
(J) Holt's linear exp. smoothing with alpha = 0.9959 and beta = 0.0023
(
(
(
(
(

M) ARIMA(2,1,1) |
N) ARIMA(1,0,0) with constant
0) ARIMA(1,1,2) |
P) ARIMA(1,0,1) with constant
Q) ARIMA(2,0,0) with constant

Statgraphics Alas¥) zalinll Glajda s Huadl)
ol Gl g dipla (11) Gy Gomall Slall Hisall i 5 4l ¢ (6) Jsaad) ilis o Jaadls
By ¢ M zisall 8 Gondl e 5l mpat Jomdl o) W el (7) Jsoadl gilis oy ¢ Aibisal) sl
ARIMA2,1,1) s Jiaal zhgal) o WS . Ayl 5ps6all jules Jundl i =350l
L5l 508l uslia (7) Js2a

Model RMSE MAE ME AIC

(A) 343.924 110.466 -8.32E-15 11.6691
(B) 549.184 428.404 1.21E-13 12.641
(©) 446.247 289.496 4.66E-13 12.2499
(H) 341.91 108.263 7.63928 11.6932
(N 403.331 139.184 -2.42426 12.0236
) 345.367 112.317 25.7053 11.7374
(M) 321.263 130.515 32.3441 11.6168
(N) 327.72 145.768 0.591011 11.6325
9) 323.839 126.407 32.9271 11.6328
(P) 324.308 153.533 0.824592 11.6357
Q) 324.344 155.768 0.831685 11.6359

Statgraphics Alas¥) malipll lajiae t juadl)

- sl yulae 385 0)lia) 5 53 ¢ ARIMA,1LT)  zasedll chlisa (8) Jsand) Lelays
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ARIMA Model Summary (M) ARIMA(2,1,1)

Parameter Estimate Stnd. Error t P-value

AR(1) 0.838631 0.122245 6.86023 0.000

AR(2) -0.26795 0.113649 -2.3577 0.020

MA(1) 0.887962 0.067138 13.226 0.000
Statgraphics Alas¥) malipll cilsjie : juadl)

o bl 3l (38 sl el Ly Lunially dgdadll all (3) JSAN jedayy ¢ Aliia) cufpilly gl
ARIMA(2,1,1) 4llall (Gsuall alall il Lusially Adadll andll (2) JSl)

Time Sequence Plot for ISX

ARIMA(2,1,1)
3200 T =
r o ] o actual
r o ] forecast
2200 | 4 —— 9s.0%limits
é 1200 S— e _f
200 :— Sy —f
800 |, . . . \x —:
1/05 1/09 113 117 1/21 1/25
Statgraphics Alas¥) zalinll cilada i uadl
4B gud) Aagllly H&gally ‘gadil) il ¢ Ll
A guad) Aall gll Adlisal 3Ll (9) Jsaall elay
A gud) Aa il 5084 7 all) (9) J2a
Models ‘

(A) Random walk
(B) Constant mean = 2.74587E6
(C) Linear trend = -1.46433E7 + 24770.9 t
(E) Exponential trend = exp(9.14773 + 0.00802705 t)
(H) Simple exponential smoothing with alpha = 0.9999
(I) Brown's linear exp. smoothing with alpha = 0.4689
(J) Holt's linear exp. smoothing with alpha = 0.9959 and beta = 0.0023
(M) ARIMA(0,1,0) |
(N) ARIMA(0,1,0) with constant
(O) ARIMA(1,1,0)
(P) ARIMA(0,1,1)
(Q) ARIMA(1,0,0) with constant
Statgraphics Alas¥! zalinll Gilajda : juadl
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3053 (10) Jsaall el WS ¢ iagll Qo) Bl (e Ladsai 12 i 5 43l 2a3 (9) Jsanl) il
ool LSy Al el 5l 23508 e
Al 'SJALJ\ oalia (10) Jsaa

Model RMSE MAE ME AIC

(A) 303530 187552 | -6.25E-11 25.2481
(B) 865662 667560 | -4.77E-10 27.3666
© 630651 500907 | 1.23E-09 26.7572
(E) 606262 448810 66376.7 26.6783
(H) 303771 187556 35206.2 25.2722
() 343423 218648 5314.75 25.5175
J) 353695 242581 178598 25.6006
(M) 303771 189843 35632.2 25.2481
(N) 303534 187515 | -1548.62 25.2706
(O) 305640 189840 35648 25.2844
(P) 305648 189806 35826.9 25.2845
(Q) 302163 188705 4455.25 25.2856

Statgraphics Jlas¥) zalinll cGlada i juadl
il 3in 3 ¢ A zisalll o) Slsdiall Soladl sa A guadl Al 5ull iy o) (Sas g sad Juadl o) Laadli
- odlel zasail 3y L Lunally Adadl) ULl (4) OSSN jeday WS ¢ Ayl 3y08all jplas
Hsdiall Salall (385 A8 sl Al el Ly Liially duledl) bl (4) JSa

Time Sequence Plot for MC

(X 1.E6) Random walk
18 F T 3
N O actual
15 -1 forecast
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g o 3
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1/05 1/09 113 117 1/21 1/25
Statgraphics Jlas¥) malinll Glajda : juadl
Slua sill g ctaliiiuy)

cla 1Y)

aal abaiuly Adlll GHOU Ghal) Gew & Jslall @lise o egall il o) Gl 13 e —1
Aadl) gy Al GO GlaY Gand plal) igall Ciiipes 5l G L g gnsall 138 Aauld g
Ll Gomll el inall 40l 2021 S o8 el 2018 UV (s el (s b2all (3lpall 45l

ol Jodldll (e uls DI e 2012 Jsb) Al 312018 Js¥) 0ot e (e A gud) Aadll

2019/3/7-6 252 SN Soledf ;5510



Lﬂﬁ‘_

TRVERSITY OF ANETR

£2019/ 3! 29,1519 A 5LaBY ! palall LY Aol Ao 27 39! 11 ool

..\*A:\S\ ‘55 U‘J)“ L_a}lu\ 3 L.\.m.ﬂ\ ‘su\}“ J*A:IS‘ ¢ 4\5);.\.«3\ g_:Uau}\Al\ 3 ebd\ clA:i\}.)\ ¢ ‘53\}&31\ Lﬂ}Lﬂ\)
Uad¥) aupe o llaadl dalhal) o) Jangia) Appanll 5)0l) Galie Cadags 5 ¢ ((ARIMAZ 3L ¢ )
@b op Aalidl(sUady) dawgid Ayl duall il oUadV) Jawgiad dggidl Ll ¢ dallad)

o suil] Al desll Judlul

2013 ale aw Jagas Alla 500 L) 3hAU Bhall Gaw & ol Cilpise alias o) —2
AL B (hal) Goudl alall dgall gyl 5ull Z3sas Jumil s (ARIMAL2.1.1) zisei o) =3
2021 8 0518 3 2018 JsY) i el e saall sl 13n Gyl e 3l S
138 Gl ge sl 5 A sudl Laill Al (gredl) 5ull ragas Jumdl sa Spdall slill 35 o) —4
2021 Jsb N 2018 Js¥) Cppi yed (pe s2all sl
Gluagill: Wil
i Blay Lagd Al o3 il (e salainY) -1
sl o ey ady Gllg ADall el gl Jd (e 5l sadieall digually Ayl oda il 3AY1 -2
 5al) JDL alal)
052 i ) e Ll ciladanal) raat sl (o0 3 ¢ Al bl delua b sl Ll e asihl) -3
A Gkl Cayey )
Sl Ll U1 (e gl W el s Ul e il Lelilats Lgmsiis Aliaa ) clild) peny cadluly sl -6
JeanaY dalaial (s
Lagilly Gouall aladl Hi5all i patial Alisal) Sl (any () @l H)8 Gy Gl o) i =7
Vg g
o L) A L) sad) 8 Jslall il pipay byl Basg oLl W Goudl asiy o) (gyspnall (e 555 =8
i) 3 L (3 gl il aney a0 (Sl

2019/3/7-6 253 SN Soledf ;5510



=o
SLal e

TRVERSITY OF ANETR

£2019/ 3! 29,1519 A 5LaBY ! palall LY Aol Ao 27 39! 11 ool

oladd)
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(RSN ey (alall aall) Aaslad) Aalai@V] aolall slary 408 dlas cdlls

Sl Lays e JS dpadl Abdan Al Lel) AW 3 5.l (2014) Caus gslmse 2
(426222 )aralall Apalia@ o slall alaiy A4S A ¢ jeaay A saadl

Glall G cilelad gl e o il i (2017)aSU de b O dea) e (Jl L3
DL drala 41502005-2015 saall dcjsal) claN) 53 A Jlaad¥) z3ses dlas 3Ll (31550
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-3l Gy @b
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_&M‘_
o) by (1) gale
MC ISX | MC ISX el
4,930,232 | 1360.3 | Dec,2011 | 1,772,632 639.2 | jan,2005
4,583,636 | 1216.6 | Jan,2012 | 2,089,128 726.1 | Feb,2005
4,651,340 | 1223.6 | Feb,2012 | 2,261,655 672 | Mar,2005
4,740,503 | 1223.3 | Mar,2012 | 2,138,549 563.7 | Apr,2005
4,426,649 | 1180.6 | Apr,2012 | 2,441,562 603.3 | May,2005
4,350,158 | 1155.3 | May,2012 | 2,406,200 566.3 | Jun,2005
4,219,439 | 1160.5 | Jun,2012 | 2,240,142 520.1 | Jul,2005
3,949,622 | 11422 | Jul,2012 | 2,164,319 451.3 | Aug,2005
4,122,392 | 1178.1 | Aug,2012 | 2,040,325 400.3 | Sep,2005
4,291,035 | 1174.9 | Sep,2012 | 3,353,058 532.5 | Oct, 2005
4478751 | 1191.2 | Oct,2012 | 3,038,379 434 | Nov,2005
4,855,564 | 1250.6 | Nov,2012 | 3,160,104 456.4 | Dec,2005
5,597,363 | 1250.2 | Dec,2012 | 3,254,591 382.1 | Jan,2006
5,758,608 | 12265 | Jan,2013 | 2,814,992 293.9 | Feb,2006
11,558,433 | 1232.7 | Feb,2013 | 2,485,338 254.5 | Mar,2006
11,521,283 | 1195.7 | Mar,2013 | 2,733,048 284.2 | Apr,2006
11,689,787 | 1204.8 | Apr,2013 | 2,373,479 258.1 | May,2006
11,718,353 | 1217.8 | May,2013 | 2,155,212 255.8 | Jun,2006
12,078,425 | 11705 | Jun,2013 | 2,148,921 254.2 | Jul,2006
11,349,302 | 1164.4 | Jul,2013 | 2,025,001 260 | Aug,2006
11,500,926 | 1185.7 | Aug,2013 | 1,891,365 269.2 | Sep,2006
11,382,301 1138.9 | Sep,2013 | 1,964,282 271.1 | Oct,2006
11,506,519 | 1153.6 | Oct,2013 | 1,847,087 259.5 | Nov,2006
11,444,119 | 1142.8 | Nov,2013 | 1,948,548 252.9 | Dec,2006
11,451,367 1131.5 | Dec,2013 | 1,861,051 259 | Jan,2007
11,534,114 | 11256 | Jan,2014 | 1,890,512 262.9 | Feb,2007
11,536,228 1093.7 | Feb,2014 | 2,060,606 287.5 | Mar,2007
11,687,252 | 1073.6 | Mar,2014 | 1,878,129 266 | Apr,2007
11,935,549 1105.8 | Apr,2014 | 1,715,690 249.7 | May,2007
12,138,074 | 1108.8 | May,2014 | 1,913,984 258.8 | Jun,2007
9,793,973 954.8 | Jun,2014 | 2,694,309 409.5 | Jul,2007
9,470,318 936.6 | Jul,2014 | 2,372,687 419 | Aug,2007
10,390,915 1001.4 | Aug,2014 | 2,156,304 385.5 | Sep,2007
10,427,466 1002 | Sep,2014 | 2,167,983 369.9 | Oct, 2007
9,421,598 999.1 | Oct,2014 | 2,079,706 346.3 | Nov,2007
9,205,538 | 1079.3 | Nov,2014 | 2,128,668 345.9 | Dec,2007
9,520,626 920 | Dec,2014 | 2,168,763 340.2 | Jan,2008
8,781,758 998.3 | Jan,2015 | 2,311,869 361 | Feb,2008
7,678,863 | 874.32 | Feb,2015 | 2,264,651 375.1 | Mar,2008
8,708,366 900.9 | Mar,2015 | 2,192,659 373 | Apr,2008
8,317,685 | 870.03 | Apr,2015 | 2,272,426 383.5 | May,2008
8,539,866 | 967.37 | May,2015 | 2,318,590 381.5 | Jun,2008
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9,977,757 | 1,000.50 | Jun,2015 | 2,400,833 380.5 | Jul,2008
9,319,936 903.4 | Jul,2015 | 2,354,783 389.8 | Aug,2008
9,187,522 872.03 | Aug,2015 | 2,408,225 543.8 | Sep,2008
9,018,088 844.9 | Sep,2015 | 2,263,498 471.2 | Oct,2008
8,757,658 781.56 | Oct,2015 | 2,301,148 556.5 | Nov,2008
8,673,130 718.64 | Nov,2015 | 2,282,983 583.6 | Dec,2008
8,503,943 730.56 | Dec,2015 | 2,373,996 666.7 | Jan,2009
8,746,030 638.54 | Jan,2016 | 2,655,936 1355.9 | Feb,2009
7,942,827 621.93 | Feb,2016 | 2,969,818 1839.4 | Mar,2009
7,212,079 579.86 | Mar,2016 | 2,916,669 2811.1 | Apr,2009
7,017,852 551.22 | Apr,2016 | 2,880,475 2537.3 | May,2009
6,601,051 510.23 | May,2016 | 2,854,722 2516.3 | Jun,2009
6,692,338 539.47 | Jun,2016 | 1,411,781 1880 | Jul,2009
6,859,508 568.77 | Jul,2016 | 1,734,592 1300 | Aug,2009
6,842,243 560.73 | Aug,2016 | 2,334,744 1138.4 | Sep,2009
7,299,342 561.01 | Sep,2016 | 2,894,784 1090.8 | Oct,2009
7,550,350 604.5 | Oct,2016 | 3,132,908 1062.5 | Nov,2009
7,415,719 636.28 | Nov,2016 | 3,125,921 1008.6 | Dec,2009
9,354,696 649.48 | Dec,2016 | 3,143,070 939.6 | Jan,2010
8,420,582 712.27 | Jan,2017 | 3,021,692 929.9 | Feb,2010
8,478,578 734.84 | Feb,2017 | 2,886,399 907.1 | Mar,2010
7,903,382 664.46 | Mar,2017 | 2,994,106 940.7 | Apr,2010
8,016,864 634.98 | Apr,2017 | 3,052,979 927.4 | May,2010
7,664,467 591.44 | May,2017 | 3,046,730 935.6 | Jun,2010
8,203,012 576.11 | Jun,2017 | 3,028,976 927.5 | Jul,2010
8,213,374 575.61 | Jul,2017 | 2,931,416 914.7 | Aug,2010
8,120,024 576.58 | Aug,2017 | 2,968,948 905.5 | Sep,2010
8,092,195 587.22 | Sep,2017 | 3,093,969 928.8 | Oct,2010
7,922,027 566.14 | Oct,2017 | 3,206,219 957.2 | Nov,2010
8,067,408 571.55 | Nov,2017 | 3,446,713 1009.8 | Dec,2010
8,190,983 580.54 | Dec,2017 | 3,867,584 1164.4 | Jan,2011
8,656,488 590.43 | Jan,2018 | 4,060,555 1236.7 | Feb,2011
9,822,087 635.07 | Feb,2018 | 4,358,712 1269.8 | Mar,2011
9,790,977 632.57 | Mar,2018 | 4,403,029 1282.9 | Apr,2011
12,286,942 607.01 | Apr,2018 | 4,463,153 1316.7 | May,2011
12,069,849 593.78 | May,2018 | 4,870,745 1427.6 | Jun,2011
12,189,304 579.06 | Jun,2018 | 4,925,216 1424.5 | Jul,2011
11,989,068 582.44 | Jul,2018 | 4,989,040 1424.6 | Aug,2011
11,686,170 561.44 | Aug,2018 | 5,119,864 1451.8 | Sep,2011
11,425,916 532.1 | Sep,2018 | 4,839,064 1330.1 | Oct,2011
4,694,469 1273.2 | Nov,2011
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y,51a¥1g A5 aLaBY pokald ;L1 dxol> dloro

Al (3lal) g sisal gt 27 3 i) il (2) Gala

27 aud! 11 uloeod!

Upper 95.0% Lower 95.0% aitl) 5 i)
Limit Limit Forecast Period
1182.1 -87.4086 547.347 10/18
1443.81 -307.823 567.996 11/18
1547.04 -384.582 581.227 12/18
1584.64 -411.059 586.79 1/19
1600.54 -424.72 587.91 2/19
1610.82 -436.099 587.359 3/19
1620.91 -447.714 586.597 4/19
1632.21 -460.002 586.105 5/19
1644.54 -472.749 585.897 6/19
1657.34 -485.631 585.854 7/19
1670.18 -498.437 585.874 8/19
1682.88 -511.079 585.902 9/19
1695.39 -523.547 585.92 10/19
1707.71 -535.855 585.928 11/19
1719.88 -548.02 585.93 12/19
1731.91 -560.052 585.929 1/20
1743.82 -571.961 585.928 2/20
1755.6 -583.749 585.927 3/20
1767.27 -595.42 585.927 4/20
1778.83 -606.977 585.927 5/20
1790.28 -618.423 585.927 6/20
1801.62 -629.762 585.927 7/20
1812.85 -640.996 585.927 8/20
1823.98 -652.127 585.927 9/20
1835.01 -663.16 585.927 10/20
1845.95 -674.096 585.927 11/20
1856.79 -684.938 585.927 12/20
1867.54 -695.688 585.927 1/21
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y,51a¥1g A5 aLaBY pokald ;L1 dxol> dloro

27 aud! 11 uloeod!

Adgadl Lall) putipal 4t 27 J il @il (3) gale .1

Upper 95.0% Lower 95.0% aitl) 5 )
Limit Limit Forecast Period
1.20655E7 1.08576E7 1.14615E7 10/18
1.23513E7 1.06431E7 1.14972E7 11/18
1.25789E7 1.04868E7 1.15328E7 12/18
1.27763E7 1.03606E7 1.15684E7 1/19
1.29545E7 1.02536E7 1.16041E7 2/19
1.3119E7 1.01604E7 1.16397E7 3/19
1.32732E7 1.00775E7 1.16753E7 4/19
1.34191E7 1.00028E7 1.1711E7 5/19
1.35584E7 9.93481E6 1.17466E7 6/19
1.3692E7 9.87244E6 1.17822E7 7/19
1.38209E7 9.81486E6 1.18179E7 8/19
1.39456E7 9.76142E6 1.18535E7 9/19
1.40666E7 9.71163E6 1.18891E7 10/19
1.41845E7 9.66506E6 1.19248E7 11/19
1.42994E7 9.62138E6 1.19604E7 12/19
1.44118E7 9.58031E6 1.1996E7 1/20
1.45217E7 9.54159E6 1.20317E7 2/20
1.46296E7 9.50503E6 1.20673E7 3/20
1.47354E7 9.47045E6 1.21029€E7 4/20
1.48394E7 9.4377E6 1.21386E7 5/20
1.49417E7 9.40663E6 1.21742E7 6/20
1.50425E7 9.37714E6 1.22098E7 7/20
1.51418E7 9.34911E6 1.22455E7 8/20
1.52397E7 9.32244E6 1.22811E7 9/20
1.53364E7 9.29707E6 1.23167E7 10/20
1.54318E7 9.2729E6 1.23524E7 11/20
1.55261E7 9.24987E6 1.2388E7 12/20
1.56193E7 9.22792E6 1.24236E7 1/21
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