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Predicting stock prices using machine learning techniques
A Study of a Sample of Industrial and Financial Companies Listed on
the Iraq Stock Exchange

Asst. Prof. Dr. Mohammed Jasim Mohammed
University of Basrah, College of Administration and Economics,
Department of Banking and Financial Sciences
email: mohammed.jassim@uobasrah.edu.iq

Abstract :

This study aims to use artificial intelligence techniques, specifically machine learning, to
predict stock prices for a sample of companies in the banking, hotel and tourism, and industrial
sectors of the Iraq Stock Exchange. The study will be conducted over two timeframes: the first from
March 2015 to March 2025, and the second from April 2025 to December 2027. The study's primary
hypothesis is the accuracy of stock price predictions using machine learning. This was achieved
using specialized statistical software MATLAB. The study reached several conclusions, most
notably the accuracy of machine learning in predicting the stock prices of the companies in the
sample, based on the MSE model. Two types of machine learning models were tested with training
percentages of 60% and 40%, and 70% and 30%. The study's key finding was the identification of
varying prediction capabilities between the two models and for each company individually. The
closing stock prices of the companies were predicted for a 33-month period. The study's main
recommendation is that interested parties and specialists should adopt this approach. Modern

models for testing and prediction, especially those that utilize artificial intelligence techniques .

Keywords: Artificial intelligence, machine learning, deep learning, technology, stock prices.
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Ozl Sliadslg s oozl
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ol eleazwdl of 481 Jia Ll> (o,ad 2o bl AUSaL) e Suciall pudnll (ulie detady o Lasly coyts
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o G 9l lalall s 35)b (e 3485 Jais Bole) @iy Lasy z 3wl 10T M5y 17 39l Loy 4.2.3
sy s Alalgy B 3 Ll ot @19 Aedall s oo &g alises ciliaylos s 3oyl
A ol i o ] 4
cilgadl i dises S Ld da bl Budy el Ally colaaall sded culolasen ) c¥loma cosaad
=¥ lme A3 Lot s OIS JUL! i had Loty 20U 2Ly Byl 53y Zulelly 2yolazs¥l
ALzl s et (Dlaaall cadns) ALl messiy sidlly pasnll ¥ lre (B A9 alusidl u,
AW byl el s e JS (S colpad] sda cals gty alusiwl e Aoyl Sluhudl coles 25U
wlgall (e JSG 5dally yauas Jlams 9 38 OS5 (Olem¥l Jbolsas OLexs¥l §5ls] (B9 SiS,-adl LaSomg
e Lag 2L oYl asHLy Slallg
La,ilg Lrasday Zalatin jégbypdtun mé 4Shalins (oo alai¥l Calia 9 aqmad) Gomal Lo 5liai Lo )
el b 1A aS, a1 gUaall Lol Jalgally cnaddl aue g Lwliudly (oliazd ¥l Lrs Busie Jolga
O 5yuS ilegazme Ao Eli mad Wiloe 3de culades delimy meed| Hlawly 5iall A 18] euds
A tyotedl el Ll 1 9] oo, Lol s i 3 soudanll Codladll Jias LIS pag by, il laglall
2o Joladl (§8,0a) (o culaanll si J W elldg ¢(Reyes & Gonzdlez,2023:p255) U3 gudoes ezl
L e Lo 909 (uileetll aue ACAw (po ilaT (A (Bahramianfar2013:20) dasedl e ddasdl bl
JSLadl sda alel TS cale @l Laglanhl 7 3Ll e Boaw of lyanll sda cuellatwl 1as LW bl
z 3Ll ae Bactate Aid lidige mes O LeS Y @lad (A cladl sda 3l (a9 dalizll Laxdlas 3ybog
AW DLty Jgluall Jlaxe (B 2l dpeal 93 Jlme doay o jlaad 38,y 5iald JYI @las]l
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Badaie Lpnanll ASGadly Auslgdiadl 3yLadly Gl Hlams¥l linslss o0 S 01 ¥ «(eral 2019:p1224
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[(Kamalov et al., 2021:p253-254) -1 ¥ 3899 4,85 &ulgisg
O A 48185 A1y e g1l ety acun s Caimn 50 1(LR) Gou gl Hlass¥ 1.5
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.(Box atel,2008:9)
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5 J) Jssoslly @liled! Axllas § dlila oLiSeL Ablsdall LA atezsy cobiledl 7 |dtal Jlze § JYI
e e Hhall Hlmal claime e 130e Gilad Asemd 085 9 (Sinha&  Kulkarni,2013:p1144)
el Js 51 bl Aegazme e dnds 9o e yall Ligall goe> ULl Legazme (ro Lalise Apcyd
J b Aslgdadl Ll cla s yam @iy Aol SUL! e DY as 2 ol ligall Cxess @9
PSRN QLR WLPS. P4 JENNEL EWSHIPES R DAL SN RY LIS SRELTIBE EPRES AT ISES. 20T
Leajyles dad LeS eyl (8 3olamtdl s § ulla sogill il Adoe delad U3 e SLad (Lg:LaS)
-l lies Gale Uiiae siady Unbao Aayyu 2a3yly5 sl diall clilal)
b syt f lool) 2imall 20l (e 2 gius ciiimn (A (MLP) Soladall s30aie Aumall 3$41.3.5
sl Gle Byl Jlme (§ B350 Baly Ll Lelazday (MLP) ladall Baate dumall 88 a0 i
(MLP) szl 8auiaie dpmall A A 3y 058 (I A daill (3 Lol il Gle azeds Las «2DISTlg
Sladall Bsaie mall ASad! dady iz 1,5 Ao 2uasell dadally JLss¥1 Aads pg ulads D (e
- (Ozturk,2020:p14) Locs g cwsyas e 5318 Bgd 5353 (MLP)
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3 (St Lols by LSTM aiiady (AL sda Jod (LSTM) gl Aigs 5,S1001 clSds cm
P Lalal juolic o LSTM &uls (06S59 gyl ByLa) e Ladles dasyky A8 pe gmopunll 30l
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Aeligall oS, 40l A slidl Mean  Bias 5l (2) @8y Joimll (o i duslivall S, 41 U3 3.1.6
iy 3] cBraladl AW ile s 4S54 cauyas (e S Mean Bias S| o)1 auas! 3] Al yull dige 448152l
Ol gaily 0.065- aly 3] el all Aclival 2,81, a 1 A4S, 41 ot (o il 138 2ayd J 81 LT 0.076
pads 3l ddodl @il (1o o8 7 3geidly iue Sllasgall
]yl i i 19 gebiekiil| i 7
o iyl e (S b UL Ladgg Ayl Bpm il Bt 11 il s of bl Jal e

%40 HLiz1g %60 Cily cusyis Liay pad1 MATLAB gelsdl slaielg 7 3laill (s cne g jluas
Baaline 48 973 399 ¢35 dall pze () 6T B30 ,Liis 19 %70 cyls dgay OIS uad Ll 7 390l
36 e Jas ¥ Hlasyl alaalie sae (pesd o QWb S 7 3g0idl (rass 369859 Jo¥l z3saill (e
Baline 121 281 clualadl sue Ol Lo ¥ LM mllog Jouia sue 5a9 7 3Ll J81 (rasss Baaline
MSE I Tadg 48,49 8 yima S sy il ad 39l 285 Ll « 28,4 of by0me JSI
Bylall g Uadl Le ikl el Jules 1.7

) e 8yliall g la Hlaud L povite dasd asugio ST 0 sl (3) Jgomdl il I (00
£0.6204L; (5lurn Bl yzmily 5Ly 5.907 iy 3]« Glhadl gyl 8 all uias (o O Auwgyalll Bull S5
5900 3> uad Y wlad 2 slare by clle slaxe¥l @3 G 5ull IM5 25, el yauo J) 592y 2l
w22y S (4) @8y Jgazdl lily ey 139 £ 01791 aly MSE (31 %40 Lzl %60 syl
O 0l b L taiio Aayd L3T Lal <0.1833 MSE Ly 5] %30 5Lt 19 %70 sy 7 3505 pn 45,2l LMSE
339 e 2139 0.007 by Tua (adsie §line calyomily 01271 caly 3) I sog¥l 3, 401 8y ima Citpms
daay 7 3900 pe &3,Lally 0.0959 MSE iy 3] %40 jLeislg %60 cily syl diay caiall AW lad 7 393
slaals L Jazs Al 5dall e e Hlhaiw! J) 392 1dag « 0.0971 MSE &y 3] 30,Las19 %70 sy
(3) 03y Jguml! (passs ax-lie (93 Byliall dudy Lol iyl Bue M Laseg¥l 3,ddl 8 pimn el

Sylall g adl (2027-12 &yLaly 2025-4) (e burell YN wlal deids 399 e L covitl | Lagdll (3) Jpursel!

ety N b C paa i paa Al Bl i paa Al iy Cipaall  dipas /gl
Al ) Sy Jyaiall Jua gall S g ) ki) ol aSay) gl KK i pan
0.939 3.851 0.676 2.098 0.205 0.119 1.581 0.327 0.313 0.967 0.967 4158  Apr-25

0.953 3.948 0.674 2.153 0.205 0.120 1.616 0.328 0.316 0.984 0.984 4203  May-25
0.967 4.043 0.673 2.204 0.205 0.120 1.647 0.329 0.319 1.002 1.002 4.244  Jun-25
0.980 4.137 0.671 2.252 0.205 0.120 1.675 0.330 0.322 1.019 1.019 4.283 Jul-25

0.993 4.230 0.670 2.295 0.206 0.120 1.701 0.332 0.325 1.036 1.036 4319  Aug-25
1.006 4.321 0.668 2.334 0.206 0.120 1.724 0.333 0.328 1.052 1.052 4.353 Sep-25
1.019 4.410 0.667 2.369 0.206 0.120 1.745 0.334 0.331 1.069 1.069 4.384 Oct-25
1.031 4.498 0.666 2.401 0.206 0.120 1.763 0.335 0.334 1.085 1.085 4.413  Nov-25
1.043 4.583 0.664 2.429 0.207 0.120 1.780 0.336 0.337 1.100 1.100 4.439 Dec-25
1.054 4.666 0.663 2.454 0.207 0.120 1.794 0.337 0.340 1.115 1.115 4.464 Jan-26
1.065 4.746 0.662 2.476 0.207 0.120 1.807 0.338 0.343 1.130 1.130 4.487 Feb-26
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1.076 4.825 0.661 2.496 0.207 0.120 1.818 0.339 0.345 1.144 1.144 4.508 Mar-26
1.087 4.900 0.660 2.513 0.207 0.120 1.828 0.340 0.348 1.158 1.158 4.527 Apr-26
1.097 4974 0.658 2.528 0.208 0.120 1.837 0.341 0.351 1.171 1.171 4.545 May-26
1.107 5.044 0.657 2.541 0.208 0.120 1.844 0.342 0.354 1.183 1.183 4.562 Jun-26
1.117 5.113 0.656 2.552 0.208 0.121 1.851 0.343 0.357 1.196 1.196 4.577 Jul-26
1.126 5.178 0.655 2.562 0.208 0.121 1.856 0.344 0.359 1.207 1.207 4.591 Aug-26
1.135 5.241 0.654 2.571 0.208 0.121 1.861 0.345 0.362 1.218 1.218 4.604 Sep-26
1.143 5.302 0.653 2.578 0.208 0.121 1.866 0.346 0.365 1.229 1.229 4.616 Oct-26
1.152 5.360 0.652 2.584 0.209 0.121 1.870 0.347 0.368 1.239 1.239 4.627 Nov-26
1.160 5.416 0.651 2.589 0.209 0.121 1.873 0.348 0.370 1.248 1.248 4.636 Dec-26
1.168 5.469 0.650 2.594 0.209 0.121 1.876 0.349 0.373 1.257 1.257 4.646 Jan-27
1.175 5.519 0.649 2.597 0.209 0.121 1.878 0.350 0.376 1.266 1.266 4.654 Feb-27
1.182 5.568 0.648 2.601 0.209 0.121 1.880 0.351 0.378 1.274 1.274 4.662 Mar-27
1.189 5.614 0.648 2.603 0.209 0.121 1.882 0.352 0.381 1.282 1.282 4.669 Apr-27
1.196 5.657 0.647 2.605 0.209 0.122 1.884 0.352 0.383 1.289 1.289 4.675 May-27
1.202 5.699 0.646 2.607 0.210 0.122 1.885 0.353 0.386 1.296 1.296 4.681 Jun-27
1.208 5.738 0.645 2.608 0.210 0.122 1.886 0.354 0.388 1.302 1.302 4.687 Jul-27
1.214 5.776 0.644 2.609 0.210 0.122 1.887 0.355 0.391 1.308 1.308 4.692 Aug-27
1.220 5.812 0.644 2.610 0.210 0.122 1.888 0.356 0.393 1.314 1.314 4.696 Sep-27
1.226 5.845 0.643 2.610 0.210 0.122 1.889 0.357 0.396 1.319 1.319 4.701 Oct-27
1.231 5.877 0.642 2.611 0.210 0.122 1.890 0.358 0.398 1.324 1.324 4.704 Nov-27
1.236 5.907 0.641 2.611 0.210 0.122 1.890 0.358 0.400 1.328 1.328 4.708 Dec-27
1.112 5.069 0.656 2.492 0.208 0.121 1.817 0.344 0.358 1.185 1.185 4,537  Jawgiall
0.939 3.851 0.641 2.098 0.205 0.119 1.581 0.327 0.313 0.967 0.967 4.158 Ao 5
1.236 5.907 0.676 2.611 0.210 0.122 1.890 0.358 0.400 1.328 1.328 4.708 M;\Si
0.089 0.620 0.010 0.146 0.002 0.001 0.086 0.009 0.026 0.110 0.110 0.159 SD
MATLAB geaLiys ol ieiuslog 2031 lad s oyl | glis e sLeze¥ls com Ll sl ot sl
Bylall ¢ Ual (2027-12 4ylils 2025-4) (pe buall AN @lad Liids 389 Ao MSE g cusyuilly Ly die (4) Jouel!

MSE Sk e Gl eoms sV dad oyl dud B a0ll ! <o
0.0277 48 73 0.40 0.60 ,

0.0321 36 85 0.30 0.70 @l olidy e .
0.1791 48 73 0.40 0.60 ) ,

0.1833 36 85 0.30 0.70 Qo @l Spash 2
0.7270 48 73 0.40 0.60 o

0.5690 36 85 0.30 0.70 G Sl Spae 3
0.0866 48 73 0.40 0.60 ,

0.0577 36 85 0.30 0.70 @il gl Gpae 4
0.1110 48 73 0.40 0.60 ,
0.0755 36 85 0.30 0.70 @il Spae 5
0.0557 48 73 0.40 0.60 .

0.0612 36 85 0.30 0.70 Gl ol Spaell 6
0.0959 48 73 0.40 0.60 o

0.0971 36 85 0.30 0.70 L Gl Spae 7
0.0925 48 73 0.40 0.60

[ES4] 1<
0.0668 36 85 0.30 0.70 Gl Jiogell Bpae 8
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0.0701
0.0908
0.3515
0.4161
0.0625
0.0725
0.1426
0.1657

48
36
48
36
48
36
48
36

73 0.40 0.60 ,
85 0.30 0.70 @l gl Spae 9
73 0.40 0.60 ,
85 0.30 0.70 @l gyl Spacll 10
73 0.40 0.60 . o
85 0.30 0.70 Quall e Spadll 11
73 0.40 0.60 ) ,
85 0.30 0.70 Qual ol Spae 12

MATLAB g2 Liys ol ieiusLog 2031 olad s oyl | glis e sLeze¥ls com Ll sl et sl

i Leadlg 33U ¢ Uadd e gl el Jeles 2.7

L A>Lewdly Boliall g Uad jlaud Ui pouitie 2ayd lawsio ST o0l sl 5 Jgasedl bl 5 (0

£0.9204s (&5lare Byl 5Lips 106.238 3y 5] (sls Baid cas (10 OIS Aswgyalll Bull M5 &yl
Z3sad 3> Uad Y lad 4aas slaze b cLple sleze¥l @3 &1 8ul) M5 ads, bl eaed| sane ] 592y 2l
3903 a0 255l (6) o8y Jgoell bl ey 2135 £0.0298 ity MSE (J31 %30 [Leis-lg %70l
50 ey Buid s o Sl Uad Lir paniio Aaud ST el <0.0915 MSE &, 3] %40 51119 %60 syl
a3 Lgay daZall Y @lad 73905 389 e 2139 0.011 4l Tux (naseie line cbl,mily 0.898 sl
MSE 3Ly 3] 30,Leis19 %70 syl dadiny 7 S9a3 aoe 4yLally 0.1239 MSE 3y 3] %40 ,Lis-ls %60 sl
Bcs UM Dy S Buid mesel laaly Lia Jtazs (Allg 3all eds e lyaiel ) 552y licag « 0.1592

(6) 03y Jgum!l pouss Axlie (g8 i, ad) Aay Lo eyl

Boliall ¢ Uaal (2027-12 2yLity 2025-4) (pe Buell Y1 elas 24k 339 e Le ik | 2! (5) Jouizel!

ERWNTERTN]
10.6516
10.6653
10.6785
10.6913
10.7037
10.7156
10.7272
10.7384
10.7492
10.7597
10.7699
10.7797
10.7893
10.7985
10.8075
10.8162

d>leudly
NS G S amd | SLoM  paeliad
0.879 12.201 104.376 42.479 Apr-25
0.880 12.325 104.542 42.512 May-25
0.881 12.449 104.703 42.538 Jun-25
0.882 12.571 104.857 42.558 Jul-25
0.884 12.692 105.005 42.573 Aug-25
0.885 12.811 105.147 42.584 Sep-25
0.886 12.928 105.284 42.591 Oct-25
0.887 13.044 105.416 42.594 Nov-25
0.888 13.157 105.542 42.596 Dec-25
0.890 13.268 105.664 42.595 Jan-26
0.891 13.376 105.782 42.592 Feb-26
0.892 13.482 105.895 42.587 Mar-26
0.893 13.585 106.003 42.582 Apr-26
0.894 13.685 106.108 42.575 May-26
0.895 13.782 106.208 42.567 Jun-26
0.897 13.876 106.305 42.559 Jul-26
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10.8246 0.898 13.967 106.398 42.551 Aug-26
10.8328 0.899 14.055 106.488 42.541 Sep-26
10.8407 0.900 14.140 106.574 42.532 Oct-26
10.8485 0.901 14.222 106.657 42.522 Nov-26
10.8560 0.903 14.301 106.738 42.512 Dec-26
10.8632 0.904 14.376 106.815 42.502 Jan-27
10.8703 0.905 14.449 106.889 42.492 Feb-27
10.8772 0.906 14.518 106.961 42.482 Mar-27
10.8839 0.907 14.584 107.030 42.472 Apr-27
10.8904 0.908 14.648 107.097 42.462 May-27
10.8968 0.910 14.708 107.161 42.452 Jun-27
10.9030 0.911 14.766 107.223 42.442 Jul-27
10.9090 0.912 14.821 107.283 42.432 Aug-27
10.9148 0.913 14.873 107.341 42.422 Sep-27
10.9206 0.914 14.922 107.396 42.413 Oct-27
10.9261 0.915 14.969 107.450 42.403 Nov-27
10.9316 0.916 15.014 107.502 42.394 Dec-27
10.8131 0.898 13.835 106.238 42.518 awgiadl
10.6516 0.879 12.201 104.376 42.394 o J8i
10.9316 0.916 15.014 107.502 42.596 dod ST
0.0824 0.011 0.851 0.920 0.063 SD

MATLAB zaliys alotieiaalig Y1 lad s oolyls | glis e slezs¥ly dam Ll slue] oyt sal

Ao Liwdly alia 31(2027-12 4yLatg 2025-4) cpe borell 5 &leids 339 e MSE g oyt sLas¥ ! die (6) Joua
Lesdly 3Ll U ( G ) & Ball WYY a5 38 yoilly syl s (6) Jgornl!

MSE Sl > g.,:))JJJ‘ > Sl dd k../\"J)u\JJ‘ dud RV ‘o.ul (]
0.0434 48 73 0.40 0.60
Ll ‘ol (Busd
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4.176 9.259 2.013 1.825 15.440 3.621 3.981 Apr-25
4.203 9.307 2.007 1.830 15.431 3.799 3.982 May-25
4.230 9.355 2.001 1.834 15.422 3.968 3.984 Jun-25
4.256 9.402 1.995 1.838 15.412 4.126 3.985 Jul-25

4.283 9.449 1.989 1.843 15.403 4.272 3.986 Aug-25
4.308 9.495 1.983 1.847 15.394 4.404 3.987 Sep-25
4.334 9.541 1.977 1.851 15.384 4.524 3.988 Oct-25
4.358 9.587 1.971 1.855 15.375 4.630 3.989 Nov-25
4.383 9.632 1.965 1.859 15.366 4.724 3.990 Dec-25
4.407 9.677 1.959 1.863 15.357 4.806 3.991 Jan-26
4.431 9.722 1.953 1.867 15.347 4.877 3.992 Feb-26
4.454 9.766 1.948 1.871 15.338 4.938 3.993 Mar-26
4.477 9.809 1.942 1.875 15.329 4.990 3.994 Apr-26
4.499 9.852 1.936 1.879 15.320 5.035 3.995 May-26
4.521 9.895 1.931 1.883 15.311 5.072 3.995 Jun-26
4.543 9.938 1.925 1.886 15.302 5.104 3.996 Jul-26

4.564 9.979 1.919 1.890 15.294 5.130 3.997 Aug-26
4.585 10.021 1.914 1.894 15.285 5.151 3.997 Sep-26
4.606 10.062 1.908 1.897 15.276 5.169 3.998 Oct-26
4.626 10.103 1.903 1.901 15.267 5.184 3.999 Nov-26
4.646 10.143 1.897 1.904 15.259 5.195 3.999 Dec-26
4.665 10.183 1.892 1.907 15.250 5.204 4.000 Jan-27
4.684 10.222 1.886 1.911 15.241 5.212 4.000 Feb-27
4.703 10.261 1.881 1.914 15.233 5.217 4.001 Mar-27
4.721 10.300 1.875 1.917 15.224 5.221 4.001 Apr-27
4.739 10.338 1.870 1.921 15.216 5.224 4.002 May-27
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4.757 10.376 1.865 1.924 15.208 5.226 4.002 Jun-27
4.774 10.413 1.860 1.927 15.199 5.227 4.003 Jul-27
4.791 10.450 1.854 1.930 15.191 5.227 4.003 Aug-27
4.808 10.487 1.849 1.933 15.183 5.227 4.003 Sep-27
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4.176 9.259 1.834 1.825 15.158 3.621 3.981 doid 31
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0.203 0.398 0.053 0.035 0.084 0.457 0.007 SD
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