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Abstract:

In the volatile realm of financial markets, this research outlines a roadmap to enhance the
accuracy of financial market trend predictions by proposing an algorithm based on the
conditional probability distribution of sequential movement patterns and data mining
techniques to determine the optimal size of probabilistic modeling data. The study
demonstrates the algorithm’s efficiency and generalizability through its application to
multiple global and Arab financial markets (14 financial indices from global and Arab stock
markets).

The key findings of this research highlight the superiority of the proposed algorithm—which
incorporates optimal data size determination—over both the algorithm without optimal data
size determination and ARIMA-(G)ARCH econometric models. This conclusion is supported
by the application of the Predictive Model Value-Added criterion, which provides an intrinsic
evaluation of the utility of any applied predictive model. Additionally, a statistically
significant difference analysis was conducted between: (1) the average prediction accuracy of
the proposed algorithm and econometric models, and (2) the proposed algorithm with and
without optimal data size determination. All applied comparisons and criteria conclusively
demonstrated the superiority of the proposed algorithm with optimal data size determination,
confirming its stability, consistency, and generalizability. These innovations open new
avenues for refining investment strategies and mitigating risks, establishing the algorithm as a
valuable tool for investors and financial analysts.

Keywords: Probabilistic Modeling, Data Mining, Financial Market Trend Prediction,
Optimal Training Data Size, Predictive Model Value-Added criterion.
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simulation study. Research in International Business and Finance, 51, 101072
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1. Asare, C., Asante, D., & Essel, J. F.(2023). Probabilistic LSTM Modeling for Stock Price Prediction with Monte
Carlo dropout Long Short-Term Memory Network. International Journal of Innovative Science and Research
Technology. Volume 8, Issue 7, July —2023. ISSN No:-2456-2165.
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:(3) s Jgaadl
Group Statistics
| |ud' N Mean Std. Deviation Std. Error Mean
il Jiat) pnall a5 aa Ba i oA 14 7175 .05992 .01601
L) 3l 14 4939 .13602 .03635
Independent Samples Test

Levene's Test for

Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. (2- Mean Std. Error Difference
F Sig. t df tailed) Difference Difference Lower Upper
s Equal 6.071 .021 5.629 26 .000 .22360 03972 14195  .30525
variances
assumed
Equal 5.629 17.863 .000 .22360 .03972  .14010 .30710

variances  not

assumed

SPSS gabi x Sle lalaiel Gl slael o ; jradll

JaY) aaall ans e saciead) da i) doa)ylsall 5l 483 haaegia of a0 (3) o) Giled) Jsaadl DA e
gilal) o Talae) A<l olatly gl 483 Lawsgia e ST 505 71.75% IS A g 5ie a0 bl
o) aa3 Independent Samples Test Las) A a5 ¢49.39% cualy s ARIMA(G)ARCH bl
CailS As ikl da)ylead) o oalie 1385 Lilias) AN 53y (ssine B 128 ol by SIG=0.000<0.05 dad
L ll AL A @l daie L) (S agles ilias) Ja s 3 1aag Aidaal) L@l z 3l G Jucadl
Aaaplsdl) (Ao slaie¥l Al oladly il A8 Jaugia G Augine AN ) Ggb aag sl Jedlly A
ARIMA- zilai o alaio¥l joiill 48 Jaugiay Ale clbull JAY) anal) ayaad o Sadiaal) dajidal)

ARCH
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Lajlsal o alaie¥l Al slatl 3l 4By Jaugie Gn Augine A 3 Gg 8 aag ¥ ARG Loyl
Llilall i) aaal) aaa o alaie ¥l Lty Jaagiay A5jlha clibull JiaY) anal) asd O gay 4o yidal)
¢llys Independent Samples Test Julas alaaialy sl 483 Cllaugia o Ligine (958 399 HLodl a3
1 Sl (4) Jsaall B maage 58 WS
:(4) ay Jgaadl
Group Statistics
| |4-u=d‘ N Mean Std. Deviation Std. Error Mean
il il anall 3435 3a e 1 30 14 7175 .05992 .01601
Jia) anall 3 Jif A5 51530 14 5599 11237 .03003
Independent Samples Test

Levene's Test for

Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. (2- Mean Std. Error Difference
F Sig. t df tailed) Difference Difference Lower Upper
il Equal 4.385 .046 4.630 26 .000 15757 .03403 .08761 .22753
variances
assumed
Equal 4.630 19.840 .000 15757 .03403 .08654 .22860

variances  not

assumed

SPSS gebis (e Talaie) cualdl dae (e 1 jauad)
Y aaall aaaas e adinall da i) Lae) lsal) gl 483 Jacgie of a5 (4) o8y Giladl Joaall DA
e Talaiel L)l olaily gl 283 Jawegia (i ST g5 71.75% S Libida By jdie danyDU clilall
Independent Samples  ,Lis) DA (a5 ¢55.99% cualy Ally UL JiY) anall 18 (g0 e )l
ey )l o alie 1305 Ailian] AN 53 (ssine G 120 o8 by SIG=0.000<0.05 2as o 223 Test
aaal) aatl 8 adde s Lalas) JIa ga )l 13ay i) el bl i) asall 30a3 e sadieall ds jikall
Ampill Abad) Al A a ) e g dasiall daayledl) 828 (ra 3y Gyiae LA clilall J3aY)
daap A (Ao alaie¥l Al olatly Juiil) A8y Jagia (s Agine A0V <3 3g58 aagy anls Jodlly AAE)
cobiball L) anall aass e slaieYl Wi Jawgias Ale cliball i) aaald) aasd ¢ gay dajidal)
ol L Al o3 Lgal) ciliags Al il pal (el oSa suilidl) .9
Laolay) diliae dad b Lganen ailS bl JiY) aaall aaas o sadieal dajiall daey lsad) il o) v/
dabe 8 dalay) dilae 46iS 57% 5 capaill dajal Lplay) Alias 4aiS 35% Jawgiall Lsale (3)lsg
ekl Z 3l e dendl L g ccllall (i) paall aaas Gony oo i plsall Aplie ¢ gl
M 4 9% Jawsidlly Ailiad) lgied glam ol A4Sl LlY Lkl & ARIMA (G)ARCH
S(Sally eladl) Gl )
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gl e Juadl culS bl JiaY) aaall saad s o) S paall aasy slge dagikall daalsall o) v/
dad il e o) (8 Leskds Ao il dua) lsal) \giiin Ailime dad ol o JsV1 s cpmud olldy duulal
dilae dad Ji§ o S8 uudly . ARIMA (G)ARCH daulidl) z3ladl aladiuly Laidad & dilias
e 1385 (ARIMA (G)ARCH Zuclall 7 3laill dilias Ao 8 (o 58S Jmdl cal€ A giaal) G sl
Sl Gpaad) 3 AS )Tl o) Tl 8 Aiaal) sl o 3laill e \ghgiig A sikal) Aua) ylsall 508

A B Cum Ganladl G Jead) o bl iaY) sl dans e sadieal) da i) dae) lsal) of LSV
o waat o sadiea) dagial) Ly lead) of salee 1ay Al (S5 oy Aunge (o25 0.01% ulS dilias
LS 50 (6358 aly Ailine dad aat cul€ Joa¥) Tl 8 Laly Al il ot o] Y1) il
L) aaall paan (90 Bae lsall 5f Al 3Ll b ade

pen b A8 olaily gall el 5y il A all daa )l 038 aladiuly libull JieY) aaal) st o) v/
Jalae € Gun ¢ gunlly dadaill Caagy llall JiaY) aaall aoad Al s Lo 1y dugpaall G3lsa)
Aasikall il saly & Matll (Gaya) eliy Aspes b i) Als o slges JAY1 58 DY)

a kel Aoa)lsa) s afiig Aplid) Al g5 oo i Ablias) Ligine AN I3 By b 3pay e il 3V
L) Boadl (8 AT slatly gl aclie iglulS laslaiel dilaly clibll JiaY) aaall o sadindl)

tliagil) (o degene S5 Koy il L) Jeags 3 il gpn bt cilagll) .10

Bl Al sl dalat 8 Cllall J1aY) pas) st e sadieal) dajiial) dua)jlsl) Gubily (as) v/
sl Slagliiv) et gl dléina) bl AR saelue 8218 Lgalatial (Ko s Dllall Lgidlail

o A ey Al A 02 ey zhils (il Aadail) b bl aas Cpent duaal e asll) v
25 Judlas sl Bl o) e ciiailly Laalinalls Lo S ety A ¥l & Lo Y c3unal)
s

Cllad) Jyeay dagadd cdagidall Lyl o awit Jlaatin) Ao danan Clealyy Clsdl aaa v/
A48y gt () Graadiall e (el
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