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Abstract

Purpose: This study aims to conduct a comparative analysis of the role of machine learning in enhancing effective
financial decision-making using Structural Equation Modeling (SEM). It examines the relationship between three key
variables (risk management, financial performance domains, and effective cash management) and machine learning in
financial decision-making within banks.

Methodology: The research adopts a descriptive—survey design. Data were collected through a structured questionnaire.
The statistical population consisted of banks, and the sample size was determined to be 100 respondents using Cochran’s
formula. Data analysis was performed using Partial Least Squares Structural Equation Modeling (PLS-SEM).

Findings: The results indicate that risk management, financial performance domains, and effective cash management
have a direct and positive impact on machine learning in financial decision-making. Statistical analyses confirmed the
reliability and validity (convergent and discriminant) of the measurement instrument, as well as the strong fit of the
conceptual model with the empirical data. The findings suggest that machine learning can enhance financial decision-
making processes in banks by improving predictive accuracy and reducing decision-making risks.

Originality/Value: This study conttibutes to the literature by proposing and empirically validating an integrated
conceptual model within the banking sector. It demonstrates that integrating machine learning algorithms with risk
management and financial performance indicators provides an effective framework for improving financial decision-
making in organizations.

Keywords: Machine learning, Financial decision making, Risk management, Cash management, Structural equation
modeling, PLS-SEM.
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1 Covariance-Based Structural Equation Modeling
(CB-SEM)
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Table 1- Questionnaire components and items.
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Table 2- Descriptive statistics of research variables.
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Table 3- Results of confirmatory factor analysis of items (factor loading and
significance level).
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Table 4- Cronbach's alpha coefficients.
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Table 6- Validity values of different Fornell-Larker method.
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Figure 1- Coefficients t of the tested model of the research.

Lodaio)d (gype = e

))LQL«A C.,ij )\JE ‘Jiq::wﬂ.))jﬂ uﬁ»ﬁ}}; ‘_gbho)"wu uL:A QJMJ Cle Ja{ljj SmartPLS )‘;5‘(’): )\ oalal L: o)‘.[:uw‘ U‘ﬁ”“"; rbu‘ )\ o
RSO Y V.:EJ“M) )‘Jt\&ﬁ &ij gfLa\ LsuojL.u QL:\.A .b.g\j) ol 0 031> _,L:.; djv\> BE) LY

52825 588 sopsgel -A Ja
Table 8- Research subtests.

axl gologme g 3 lasbinl Oloyd  anbo)leds
ol (011.510) 0.839 sl S50 b (6 S ool )0 il (6 50k Sy e 1
o (3.876) 0.348 el J5,36 Jbo (6 5S mranai )0 (dle (6 5:50k 2 (o 0, Shose (slrojg> 2
sl (55.645) 0.919 -l 45536 Jlo (6505 prea ;5 ble (6 5150L s 0 dzg Fge Cu e 3

o slaasl, 5L

E S Aot g Coy =) |

el 0355 (g kLo SVl Jus Sl oslanal b Sae Sl 6\.&6;(,.:&...43 2358 5S ile (6,550 Glanglie Jdows ( rags ol Coda
5355 Jali [ LSSl (s oal (bl amelor 1l o asli s el (6 pslimaz Uil 5 (salog- oo 655 51 SR sl s
@ bl A8 2T BVl s s g3 ol bl ek ealind LSSS Jse 51 508 0 el 5 (5S95e5 Sl
Oty « N s )50 53 ¢ rzman (Ll (00) L5 00 s 013 4 by o O3 masly S Sl313 0 2oy« o5 Sl
tin i S 5 T amaler 1S53 Sl S5 IS (51 ol ol AL o (BO%) 15 0O L il Sike s 331 & g o oo

S o walE g5 (s e Jlo 5 el 4ie



ces é&'}é}“’“wﬁb@i@h@‘w%w /uﬁbb
I

S s b oS I L ()l ladnl b (Siluaigy 2 Bdes 48 558 00 0> (8 5mms ish Ol (Slasgams ) Olyisar Lindile (500
Sl g 558 plulid 5 Jdowsa o baesls 31 (S5 assame 51 U dias o o3ll doke 4y 2dile (6,550 (slacs 5l 51> 55,05 ol
S slaaion 31 (SG e 3 g e sl 3 |y ey 5 (Ll Jle cilites glaaie) 53 Sge Slacs S eena S0 5o, 50
5 S e Sl Ayl b oy sanle 51 51 S ks 1y WS 5 Lol go S o o0liinl pas 55501 (sl 2S5 31 a8 Gl gl o [ogn
Sl b Slarty laasr 1 0yl 58503 (2oble (250 (osman isn sy ar (n Flad o S e S ks Sge sbar b g8 0l
J.AL’J LY ‘_;\:.:blﬂ 6}:;)(.!';; J:..A 6))\..3 )\ a.>Lé:...~| cu..v_‘ B aj))\.o J_SJG r.hbﬁ DJ.:N&\))TCQ—? C)Lﬁw‘ daLﬂ\ B wa‘j Lha)b d'fdi?.'-

S o SaS LT SV lan 4y g ey 5 0L 200 b g2

Sl S xS rmenas Sl 53y 50 SLEMBI aly) 5 Laosls dal IS Julows s 525 byl gy eudlis CES (sl iudle 500 L;u(,:w;\n 3l
S8l plowil 5 5lle Blisl OIS 2301 2 35505 SN atels gl 1) GSESS i )l oS S o 5 Ol 1SS oslizul g
I bty (S oserer olwang aanpn SalS 4 28l 550 Sbahs s 3l esliul dins anu i Sl s S50 Sg e gl onlie
L5 hles opdle (800 slaen, s cnl nosdle LS o SaS e Jbo Slagg pSpaena 53 Ol e Sl 5 Sy o ke
St Sl e ilises sl 13 1) (g pates 5 pioly DleMbl 5 S US55 se slaedls ulud |y eated la 1S

s byl asbyle sl

s g2 o o gean gn a8 5l3 9L [20] sgesls 5 olas dlie (5l ol gan iy Slalllan b a5l 5l el Cannsey el
Sl B (E5man rsn 0351 rselal 5 SLadl Slac g sl 5 )15 Jawsie 5 S8 G S8 Il 5 Shas p ote 560 /A
3t b SES i Lol en osime hpa S 31 ol [10] OhlSen 5 pmm pilie (SLaeBly ((pigeon S oo Wl oy ol 55
ol G I LSJ;;'-:M 23 ewiile (6,850 (6, ) a8 das o LS 5 ol adeo s LS e S8 ol A8 ale ng“fr.:.g...d

S L) Lagle sl Jle Slagonss (la51 55 (6 S 90 ol Ll 5 0 bl Sl 5 S e B>

SsnS oz sladide L5l ln eile (55:S3L slapn Sl 5 PLS-SEM oS5 el adaasli 55 ()l alie Slallas
S Coul esls plis ([21] LU 5 dsles Soylsl ML L;ur:wﬁ\ L PLS-SEM .S535 bl a0 [21] olysas 5 iy Jls lp diian
Sl ol pesdle LS Se,S Lg)j(..:m e o g das Gl ) e S35 Ll5 e SEM 3l eslinal b ble (6,850
Ol ¢ il (5,850 L;u{.;wist L ol le OYslae (giladae 3l a8 S o DU 33 [13] (SdsKly 5 ST Jaw 5 0l ) 4 )L

sl o213 L e 3l b s 538 el gt gLlpl sl
el e e glaslgiig

S eslial slles LgLa&,_fM Sgr 9 o slaesls o (6l il (6,554 Lgl.a(.:wjf.\\ Sl o LSSL Jb gl
s bl agle sl s “5’*5?7"'“5 S b WIS e eibe (6,550 3 enlinul 5 Jliows (sl lgs aue) 53 i sel (Slroysd anwss .Y
o LS;:§¢-:-‘W’5 e alS s 5385 0SSyt e sl sl (ol «oedile (6,554 L;u(,:g_,ﬂu SEM sladus 3 (_,L»:)"..As ol LY

Dy
S0y g )Si
355 0 Gl laons S50 (HIen 5 drediy)) DledbI il Col iass 55 QBASES) L oles 5
Sl b

el 0l plosil (udioss a2y 58 S (3 G



Yo

(1]

(2]

3]

(4]
5]

(6]

[7]
(8]

9]

[10]

[11]

[12]

[13]

[14]
[15]
[16]
[17]

(18]

[19]

[20]

[21]

(\T'O) L\ GJLQ.:I(Y’GJ}}

V- e dowd 9 Tlo Cu P 39 (59 gy SlaSliao

&Bla b o)l
b)lkeuuﬁ)wdjua U'i‘ onlm.i}.:)l.@.bljb

&bo

Izadi, M., Ashtab, A., & Zavari Rezaei, A. (2025). Comparing the estimation power of machine learning models and
statistical models in predicting profit component changes and selecting the optimal model. Financial research
journal, 27(1), 31-57. (In Persian). https://doi.org/10.22059/frj.2024.373472.1007580

Tavakoli, S., & Ashtab, A. (2023). Comparing the effectiveness of machine learning models and statistical models in
predicting  financial risk. Financial management  strategy, 11(1), 53-76. (In Persian).
https://doi.org/10.22051/jfm.2023.35240.2512

Gbongli, K., Xu, Y., Amedjonekou, K. M., & Kovacs, L. (2020). Evaluation and classification of mobile financial
services sustainability using structural equation modeling and multiple criteria decision-making methods.
Sustainability, 12(4), 1288. https://doi.org/10.3390/su12041288

Tunca, B. (2025). Hybrid use of structural equation modeling and machine learning: Literature review and future
potential. Structural equation modelling and multivariate research, 2(1), 1-2. https://doi.org/10.5281/zenodo.15740696

Asadi, M., Mirbergkar, S. M., & Chirani, E. (2022). Presenting a neural network model for predicting the profits of
companies listed on the Tehran Stock Exchange and comparing its accuracy with HDZ and ARIMA models.
Management accounting, 15(54), 163-180. (In Persian). https://www.sid.ir/fa/\VEWSSID/J_pdf/4003714015409.pdf

Mirzaei, S., Ashtab, A., & Rezaei, A. Z. (2023). Comparing the efficiency of statistical and machine learning models
and selecting the optimal model in predicting net profit and operating cash flows. Asset management and financing,
11(2), 53-74. (In Persian). https://doi.org/10.22108/amf.2023.136720.1784

Mullainathan, S., & Spiess, J. (2017). Machine learning: an applied econometric approach. Journal of economic
perspectives, 31(2), 87-106. https://doi.org/10.1257/jep.31.2.87

Mishra, A., Irwin, D., Shenoy, P., Kurose, J., & Zhu, T. (2012, May). Smartcharge: Cutting the electricity bill in smart
homes with energy storage. Proceedings of the 3rd international conference on future energy systems: where energy,
computing and communication meet (pp. 1-10). https://doi.org/10.1145/2208828.2208857

Buchanan, B. G., & Wright, D. (2021). The impact of machine learning on UK financial services. Oxford review of
economic policy, 37(3), 537-563. https://doi.org/10.1093/oxrep/grab016

Abbas Hassan, S., Piri, P., & Chalaki, P. (2025). Providing an optimal model for investor decision-making by using
artificial intelligence and emphasizing the transparency of financial reporting. Asset management and financing, 1-24.
(In Persian). https://doi.org/10.22108/amf.2025.143308.1934

Nouri, N. A, Fazl, Sh., & Gharib, H. (2024). The impact of artificial intelligence on the financial performance of
small and medium-sized businesses (SEMS), a structural equation modeling approach.16th international conference on
data envelopment analysis and decision sciences, Tehran, Iran. Civilica. (In Persian).
https://civilica.com/doc/2228762

Kannappan, S. (2025). Evaluating Machine learning models for business decision-making: A structural equation
modeling approach. Journal of marketing & social research, 2, 260-267. https://doi.org/10.61336/jmsr/25-04-35

Nowak, M., & Zajkowski, R. (2025). An integrated structural equation modelling and machine learning framework for
measurement scale evaluation—application to voluntary turnover intentions. AppliedMath, 5(3), 105.
https://doi.org/10.3390/appliedmath5030105

Mestiri, S. (2024). Machine learning techniques in financial applications. Journal of research, innovation and
technologies, 3(1(5)), 30-40. https://doi.org/10.57017/jorit.v3.1(5).02

Hair Jr, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2010). Multivariate data analysis. In Multivariate data
analysis (pp. 785-785). https://pesquisa.bvsalud.org/portal/resource/pt/biblio-1074274

Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests. Psychometrika, 16(3), 297-334.
https://doi.org/10.1007/BF02310555

Rezazadeh, A., & Davari, A. (2018). Structural equation modeling with PLS software. Jihad Daneshgahi Publications.
(In Persian). https://agahbookshop.com/p-22489--pls.aspx

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable variables and
measurement error. Journal of marketing research, 18(1), 39-50.
https://journals.sagepub.com/doi/abs/10.1177/002224378101800104

Wetzels, M., Odekerken-Schrdder, G., & Van Oppen, C. (2009). Using PLS path modeling for assessing hierarchical
construct models: Guidelines and empirical Hllustration1. MIS quarterly, 33(1), 177-195.
https://doi.org/10.2307/20650284

Wahab, M. D. A., & Radmehr, M. (2024). The impact of Al assimilation on firm performance in small and medium-
sized enterprises: A moderated multi-mediation model. Heliyon, 10(8). https://doi.org/10.1016/j.heliyon.2024.e29580

Kannappan, S. (2025). Evaluating machine learning models for business decision-making: A structural equation
modeling  approach. Journal ~ of  marketing &  social  research,2, 260-267.  https://www.jmsr-
online.com/article/evaluating-machine-learning-models-for-business-decision-making-a-structural-equation-modeling-
approach-228/




