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Abstract. In today’s fast-paced digital landscape, businesses are navigating a world
filled with unstructured decisions where information is often incomplete, uncertainty looms
large, and change is a constant companion. The main objective of this research is to explore
and investigate how machine learning (ML) models can step in to extract valuable insights
from vast and diverse datasets, ultimately enhancing decision-making processes for the
unstructured decisions to minimize the failures of business firm projects. The research
methodology employs a mixed-methods strategy, blending a review of recent literature with
two in-depth case studies analysis; JPMorgan Chase in finance and Airbus in aviation. The
results reveal that ML made a significant difference in both scenarios. At JPMorgan, the
accuracy of fraud detection soared from 70 % to 92 %, while false positives plummeted
from 50 % to a mere 8 %. What once took up to two days to uncover now happens in
under a minute, leading to a reduction in operational costs by around 35 %. Similarly,
Airbus experienced notable gains in a different domain: ML-driven predictive maintenance
slashed unexpected breakdowns by 60 %, cut maintenance expenses by 40%, and boosted
fleet availability by 29 %. This analysis clearly illustrates and concludes that ML is here to
support human experts to solve the unstructured decisions, not replace them. The research
also highlights future challenges and priorities, such as the necessity for explainable Al
(XAI), enhanced data governance, and improved integration of ML with human decision-
making to ensure that its adoption remains both effective and responsible.
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AnHotanus. Kazipri KapKbIHABI JTaMBIIT KeJle KaTKaH IUPPIBIK opTaga Ou3-
HeC-YUBIMIAp TOJNBIK €MeC aKmapar, JKOFapbl JICHreweri Oenrici3nik >KoHe TYPaKThI
e3repicTep JKarnaiblHAa KaObUIJaHATBIH KONTETeH KyphUTbIMIaIMaraH MIeiMAepMEH
Oerme-0er kemyne. OChl 3epTTEY/IIH HETI3r MaKcaThl — MalTuHAIBIK OKbITY (ML) Mo-
JeNbACPIHIH ayKbIMIIBI 9p1 SPTYPIIi AEPEKTEP KUBIHTHIKTAPbIHAH KYHBI aKITapaTThl aTy
MYMKIHIIKTEpIiH 3epTTey KoHE Tanjaay. bys, e3 keserinie, KypbUIbIMJaJIMaraH OpTa
KaFaalbIH/A MIeNTM KaObuiaay yAepicTepiHiH THIMIUTITIH apTTBIpyFa ®KoHe Ou3HeC-yil-
BIMJIap JK00aIapbIHBIH COTCI3/IKKE YIIBIpay BIKTHMAJIBIFBIH TOMEHIETYTe MYMKIHJIIK
Oepeni. 3epTTey dicHAMaChl apajiac TOCIITe HEeT13/IeTreH KOHE 3aMaHayH FhUTBIMHE dIe-
OuerTepal Tanaayabl, COHAAN-aK €Ki MPaKTHUKAJIBIK KEHCTI emKel-Terkeini 3epTreyui
KaMTH/IbI: Kapkbl canaceiaaarsl JPMorgan Chase sxoHe aBuarust canacbiHaarsl Airbus.
3epTTey HOTHXKeNepi MAIIMHAIIBIK OKBITYBI KOJIaHy KapacThIPhUIFaH €Ki jkarnaiiia aa
TUIMAUTIKTIH aliTapibIKTai apTKaHbiH KepceTTi. JPMorgan Chase koMmaHusIChIH A aia-
SKTBIK OTepanusiapabl aubikray gonairi 70 %-man 92 %-ra neifin ecTi, a xajaraH OH
HoTIKenep iy yineci 50 %-nan 8 %-ra neilin TeMeHAenl. AJasSKTHIK ONepanusIapIbl
aHBIKTAyFa KETETIH YaKbIT €Ki KyHre JeHiHT1 KOpCeTKIITeH Oip MUHYTTaH a3 yaKbITKa
JeHiH KbICKapAbl. Bysl onepanusiiblK IIBIFBIHIAPBIH IIaMaMeH 35 %-Fa TOMEHIeyiHe
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BIKIIQT €TTi. ABHAIUS CAJIACBIHJIA J1a OCBIH/IAl OH HOTIKeNep Oaikamabl. Airbus kom-
MAHWSICHIH/A MAITMHAIBIK OKBITY HET131HAeT! O0KaM/Ibl TEXHUKAIIBIK KBI3MET KOPCETY
TEXHOJIOTUSJIAPBIH KOJaHy KYTIEreH akaynaap canblH 60 %-ra KpICKapTyFa, TEXHUKa-
JBIK KBI3MET KepceTy MbIFbIHAApEIH 40 %-Fa TOMEHAETYTe kKoHE dye (IIOTHIHBIH KO-
KETIMIUTIK neHreiin 29 %-ra apTTeipyra MyMKiHIiK Oepai. JXKyprizinren Tangay ma-
IIMHAJIBIK OKBITYbI HEFYPIIBIM KYpJeJi jKoHE KYPBUIBIMIAIMaraH MiHACTTEPAl LIy
KE31HJIe capammbuiapIbl KOJIAUTEIH Kypal PeTiHAe KapacThIpy KaKeT eKeHIH Kepce-
Temi. SIFHU, MaIMHAIBIK OKBITY aJaM/Ibl MIeNIiM KaObuIIay YIEpiCiHeH TOJBIKTAM a-
MacThIpyFa eMecC, alaMHBIH capanTaMaliblKk MyMKiHIIKTE€PiH TOJIBIKTBIPYFa OaFbITTaTyhI
THiC. 3epTTeyne COHBIMEH KaTap TYCIHAipMei kacaHnasl UHTEeKTTi (XAI) nameIry,
JepeKTepi 6ackapy TETIKTEPiH KETULIPY KOHE MAITMHAIIBIK OKBITY MOJICIBICPIH a1am
KaTBICAThIH MIEIIM KaObUIIay YIAepicTepiMeH THIMII MHTErpalysiay KaXeTTiliri cu-
SIKTBI HET13T1 OoJIalIak MiHJETTep MEeH 0achiM OarbITTap alKbIHAAIFaH. byl Ka3ipri ous-
HEC-YUBIMIAP/IBIH KbI3METIHE MAIIWHAIBIK OKBITY TEXHOJOTHSIIAPBIH THIMI, CEHIMII
YKOHE JKayalThl TYpAE €HI13y/l KaMTaMachl3 €Tyre MYMKIHIIK Oepe/ti.

Tyiiinai ce3mep: MamMHAIBIK OKBITY aJTOPUTMAEP], KypbUIBIMIAIMaraH
HICUTIM/IEp, JKAaCaHIbl MHTEIUICKT, KYphUIbIMAAIMaraH JIepeKTep, Moceenep i ey,
JIepeKTepAl BU3yaTu3aIusiiay
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AHHOTauusl. B coBpeMEHHOM TUHAMHUYHO pa3BHBAIOLIEMCS LU(POBOM MpO-
CTPAHCTBE OPTaHMU3ALNHU CTAIKUBAIOTCS C OONBIINM KOJHMYECTBOM HECTPYKTYpPUPOBAH-
HBIX pEICHUH, MPUHUMAEMBIX B YCIOBHUSIX HEMOIHON MH(OpMAINK, BEICOKOH CTEIICHH
HEOIPEeIEHHOCTH U MOCTOSHHBIX W3MeHeHnH. OCHOBHAS 11e7Th HACTOSIIETO UCCIIE/IO0-
BaHU 3aKJII0YAETCS B U3yUYECHUH BO3MOXXHOCTEH Mozeneld MamuHHoro ooydenust (ML)
JUIsL U3BJICUEHUS IEHHON WH(POPMALIMKU U3 OONIBIINX U Pa3HOPOAHBIX MACCUBOB JIaHHBIX,
YTO, B KOHEYHOM HTOTE, CIIOCOOCTBYET MOBBIIICHUIO 3()()HEKTUBHOCTH MPOIIECCOB MPH-
HSTHSI pEIICHUH B YCIOBUSX HECTPYKTYPUPOBAHHON CPEAbl M CHUKEHUIO BEPOSTHOCTH
HEYJa4YHOTO BBITMOJIHEHHSI TPOEKTOB OM3HEC-OpraHu3aluii. MeTonoI0THs NCCIIea0Ba-
HUSl OCHOBaHA Ha CMEIIAaHHOM MOAXO0/IEe, BKIIOUAIOIIEM aHAIN3 COBPEMEHHOW HAy4YHOM
JUTEPaTyphl U IETATBHOE PACCMOTPEHNE IBYX pakTHueckux keiicos: JPMorgan Chase
B (puHaHCOBOI cdepe u Airbus B aBHAIMOHHOW OTpaciu. Pe3ynbrarsl HCCIeaOBaHUS
MOKa3alii, YTO MPUMEHEHNE MAIIMHHOTO OOY4eHHUsI 00eCIeunBaeT CyIIECTBEHHOE T10-
BbIeHne 3 ekTuBHOCTH B 000MX paccMmarpuBaeMbix ciydasx. B JPMorgan Chase
TOYHOCTh OOHApYXXEHUsI MOIIEHHHYECKUX orepanuii yBemnmumnack ¢ 70 % mo 92 %,
TOT/Ia KaK JI0JIs1 JIOKHOMOJIOKUTEIbHBIX Pe3yabTaToB cHU3mIach ¢ 50 % 1o 8 %. Bpewms,
HEOOXOIMMOE /7Sl BBISIBIICHUSI MOIICHHUYECKUX OTEpaluii, COKpaTuioch ¢ JByX JTHEH
710 ME€HEE OJJHOM MUHYTBI, YTO CIIOCOOCTBOBAJIO CHHKEHHUIO ONIEPAI[IOHHBIX 3aTpaT MpH-
MepHO Ha 35 %. AHaJOTHYHBIC MOJIOKUTENIBHBIE PE3yIbTaThl ObUTN MOJTYYCHbI B aBUA-
IUOHHOM oTpaciu. B Airbus mpuMeHeHHe TeXHOIOT U TPEAUKTUBHOTO OOCITYKUBAHHS
Ha OCHOBE MAIIMHHOTO 00YYEHHUSI MO3BOJIMIIO COKPATUTh KOJTMYECTBO HEOKHUIAHHBIX OT-
Ka30B Ha 60 %, CHU3UTH 3aTpaThl Ha TEXHUUECKoe oOcmyxnBaHue Ha 40 % ¥ MOBBICUTH
JIOCTYITHOCTH BO3AyIIHOTO (prota Ha 29 %. [IpoBenéHHbBIN aHATN3 MTO3BOJISIET CAETATh
BBIBOJI O TOM, YTO MallIMHHOE 00YYEeHHE CIIETyeT pacCMaTPHUBATh MPEXkKIAE BCETO KaK WH-
CTPYMEHT HOAJICP’KKU SKCIEPTOB MPH PELICHUN HECTPYKTYPHPOBAHHBIX 33/1a4, a HE KaK
3aMEeHY YeJIOBEUECKOT0 yUacTHs B IIpoliecce MPUHATHA pelieHnil. B nuccnenoBannm Tax-
e 0003HaYEeHbI OCHOBHBIEC IEPCIICKTHBHBIC HATIPABJICHUS M BBI30BBI, BKIIIOYast HEOOXO-
JTMMOCTH Pa3BUTHUSI 00BSICHUMOTO UCKYCCTBEHHOTO MHTEIIeKTa (XAl), coBepuieHCTBO-
BaHU MEXaHU3MOB YIIPaBIICHUS JAHHBIMH U MOBBIIICHUS YPPEKTUBHOCTH UHTETPALTIH
MoJIeNieil MaITMHHOTO OOyYeHUs C MPOIECCAMU MPHUHATHUS PELICHUN YEeIOBEKOM. DTO
MO3BOJIHT 00ecTeunTh 3PPEKTUBHOE, HAIEKHOE U OTBETCTBEHHOE BHEAPEHHUE TEXHOJIO-
T'Hif MAaIIMHHOTO 00yYEHHS B ACSATEIHHOCTh COBPEMEHHBIX OM3HEC-OpraHn3aInil.

KiroueBble c10Ba: alrOpUTMBl MAITMHHOTO 00YYeHHUsI, HECTPYKTYPHPOBAHHBIC
pelIeH s, UCKYyCCTBEHHBIN MHTEIIEKT, HECTPYKTYPHUPOBAHHBIEC JaHHbIE, PEIICHHE MPO-
Onem, BU3yaau3aIus JaHHbBIX
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COB.

Introduction.

In today’s fast-moving digital world, companies are constantly facing a
complicated issue that «unstructured decisions.» These are the really tough calls you
have to make when information is messy, incomplete, or changing by the minute.
This complexity is largely driven by the flood of raw, unstructured data coming from
everywhere: social media chatter, online customer reviews, and constant streams of data
from IoT sensors. Managers have to make sense of all this while also dealing with
volatile markets, fickle consumer tastes, and new regulations. As Reshi and Khan (2024)
point out, this deluge of data means we need much smarter tools to cut through the noise
and find the insights that actually matter for strategy (Reshi et al., 2014). The problem
is, the old way of making decisions just doesn’t cut it anymore. Traditional models are
built on neat, structured data and fixed rules, so they struggle with the messy reality of
unstructured information. This often leads to bad calls, missed openings, and a company
that’s slowed to react. Abakouy and colleagues (2024) stress that if a business can’t
properly analyze this kind of data, it’s sitting on a goldmine of assets it can’t use. That’s
why there’s such an urgent need for new tools that can finally tackle this problem and
help leaders make better decisions (Abakouy et al., 2019).

This is where machine learning comes in. ML models are incredibly promising
for this exact challenge. Using techniques like natural language processing to understand
text or deep learning to spot complex patterns, ML can sift through mountains of
unstructured data to find trends and predict what might happen next. As Wang and Zhang
(2025) note, weaving ML into the decision-making process lets organizations handle
complex data far more effectively, leading to smarter and faster choices. The core goal
of this research is to dig into how we can use these ML models to master unstructured
decisions, ultimately giving digital businesses a real competitive advantage in a world
that runs on data (Wang et al., 2025).

Materials and methods.

Csaszar, Felipe A., Harsh Ketkar, and Hyunjin Kim (2024). A recent study found
that advanced Al language models can generate and evaluate business strategies at a
level similar to human experts. The researchers examined data from start-up accelerator
programs and found that Al can assist in multiple ways: by creating potential scenarios
for planning, conducting in-depth analyses of strategic options, providing contrarian
perspectives to challenge assumptions, and simulating the insights of groups of experts.
Notably, the study showed that business plans generated by Al often received higher
scores than those developed by human entrepreneurs, suggesting that Al can produce
high-quality strategies in realistic business contexts. These findings indicate that Al has
the potential to complement human decision-making, enhance the speed and quality of
strategic planning, and possibly transform the way organizations develop competitive
strategies in dynamic markets. By integrating Al into strategic processes, firms may
gain a new tool for exploring ideas, testing alternatives, and making more informed
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decisions, highlighting its growing importance in the field of business strategy (Csaszar
et al., 2024).

Redek, Tjasa, and Uro§ Godnov (2024). This study demonstrates how user-
generated content, such as online reviews and ratings, can be analyzed with text-
mining and statistical techniques to support strategic decision-making in businesses.
By processing unstructured data from consumers, companies can identify key product
features, assess quality and pricing, and gain insights into competitive positioning.
The research highlights that integrating machine learning and Al-driven analysis of
unstructured information enables firms to extract actionable intelligence, enhancing
product development, pricing strategies, and overall business performance. This
illustrates the potential of leveraging machine learning models to improve the handling
of unstructured decisions in digital business contexts (Redek et al., 2024).

Salem, Ayat Mohammad, Serife Zihni Eyupoglu, and Mohammad Khaleel
Ma’aitah (2024). This study shows how machine learning (ML), including supervised
and unsupervised methods, can improve rational decision-making in e-government.
ML helps decision-makers process large amounts of data more efficiently, evaluate
alternatives accurately, assess risks, and make faster, data-driven decisions. Trust is
also crucial, as it mediates the effectiveness of ML in supporting decision-making.
Supervised learning predicts outcomes based on historical data, while unsupervised
learning discovers patterns and anomalies in unstructured datasets. Both approaches
enhance the quality and rationality of decisions. These findings highlight that applying
ML to complex, unstructured information can support better strategic decisions (Salem
et al., 2024).

Al-Surmi, Abdulrahman, Mahdi Bashiri, and Ioannis Koliousis (2022). This
study explores how Al, particularly artificial neural networks (ANNs), can be used
to improve operational decision-making by combining IT and marketing strategies. It
shows that aligning strategies across different business functions enhances operational
performance, providing decision-makers with better insights, faster analysis, and more
accurate outcomes. Al helps process complex and large datasets, supports scenario
analysis, and enables informed strategic decisions at various operational levels. The
study emphasizes that using Al-based frameworks, such as SEM-ANN hybrid models,
allows firms to evaluate alternative strategies and select optimal ones, ultimately
boosting efficiency, performance, and decision accuracy. This aligns with my research
by demonstrating how Al can structure complex information for better operational and
strategic choices (Al-Surmi et al., 2022).

De Mauro et al. (2022) highlighted how machine learning (ML) and artificial
intelligence (Al) enable digital business firms to extract insights from large volumes
of unstructured data, supporting strategic decision-making. They propose a taxonomy
of ML applications in marketing, emphasizing market analysis, consumer sensing,
and predictive modeling. Techniques like text mining, emotion recognition, and deep
learning allow firms to understand consumer behavior, anticipate trends, and optimize
pricing and media strategies. Examples include Walmart’s social media monitoring for
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trend prediction, Autodesk’s consumer interaction tracking, Uber’s dynamic pricing,
and LEGO’s Al-driven advertising. The study shows that ML and Al not only improve
customer-facing operations but also provide firms with actionable insights, boosting
their ability to make informed decisions in complex digital environments (De Mauro et
al., 2022).

Shrestha Y.R., Krishna V. & von Krogh G. (2021) discuss how deep learning
(DL) algorithms can augment organizational decision-making by extracting patterns
and predictions from unstructured data, such as text, images, and social media content.
They introduce the concept of deep learning—augmented decision-making (DLADM),
applied in areas like marketing, finance, HR, and operations. DLADM helps firms target
consumers more precisely, monitor trends in real time, and optimize scheduling and
resource allocation. Case studies from Zalando and Rotten Tomatoes illustrate the use
of DL in image recognition and sentiment analysis to support managerial decisions.
While DLADM offers substantial benefits, including improved analytical capacity and
decision quality, it also poses economic and organizational challenges, such as high
computational costs and risks to fairness and reliability (Shrestha et al., 2021).

Satornino et al. (2023) highlight how artificial intelligence (AI) can support
sustainable decision-making in industrial markets, where firms face complex
interdependencies across environmental, social, and economic goals, such as the UN
Sustainable Development Goals (SDGs). The study emphasizes that Al tools, particularly
those capable of analyzing large unstructured datasets, can enhance decision-making
by uncovering patterns, predicting outcomes, and optimizing operations. However, Al
deployment also carries risks, including bias, social inequity, and potential misalignment
with business objectives. Using a complex adaptive systems perspective, the authors
propose a Responsible Al Deployment (RAID) model to guide firms in leveraging Al
for sustainability while balancing ethical, operational, and strategic considerations. The
work underscores Al’s dual role in augmenting decision-making capacity and addressing
multidimensional challenges in digital and industrial business environments (Satornino
et al., 2024).

Abositta A., Adedokun M.W. & Berberoglu A. (2024) examine how artificial
intelligence (AI) influences engineering management decision-making, highlighting
the mediating role of transformational leadership. Their study shows that Al directly
enhances managerial decision-making by processing complex, multi-dimensional
data, while transformational leaders amplify these effects by fostering organizational
adaptability and guiding teams in leveraging Al insights. The research emphasizes the
interplay between technological capabilities, leadership strategies, and organizational
adaptation, suggesting that effective Al integration in engineering contexts requires
alignment with leadership behaviors and organizational processes. This work reinforces
the view that Al not only supports analytical decision-making but also requires human-
guided interpretation to optimize strategic outcomes and sustainable competitive
advantage in complex engineering environments (Abositta et al., 2024).

Ghosh U.K. (2025) discusses how Al is reshaping business decision-making by
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evolving from simple rule-based systems to sophisticated machine learning models.
Al applications such as data analysis, predictive modeling, and natural language
processing are shown to enhance organizational decision-making by providing deeper
insights and more accurate forecasts. The study emphasizes the need for collaboration
between business leaders, IT teams, and Al specialists to ensure smooth integration
of Al into business processes. It also highlights challenges like data privacy concerns
and algorithmic bias, stressing that responsible Al use, combined with organizational
readiness and change management, is essential for leveraging Al effectively. Ultimately,
the research underscores that while Al can greatly enhance decision-making, maintaining
human oversight and judgment is crucial for successful implementation (Ghosh et al.,
2025).

Wang and Zhang (2025) explore how large language models (LLMs) can
improve business decision-making, noting that current methods often struggle to connect
detailed operations with broader strategic goals. They propose BusiAgent, a multi-agent
framework that combines dynamic agent modeling, collaborative efficiency measures,
and hierarchical decision-making through a multi-level Stackelberg game. Contextual
Thompson sampling and quality assurance are used to enhance accuracy. Tests across
different business scenarios show that BusiAgent produces coherent, strategy-aligned
solutions, outperforming existing approaches and helping organizations manage
complex decisions more effectively (Wang et al., 2025).

This study uses amixed-methods approach, combining qualitative and quantitative
techniques to examine how big data analytics can enhance business sustainability. The
qualitative part includes case studies of companies such as JPMorgan chase, Airbus along
with a literature review to highlight trends, challenges, and best practices in adopting
big data for sustainability. The quantitative part focuses on evaluating the performance
of the developed framework. Feedback was collected from executive managers in big
data analytics to assess its effectiveness. The qualitative data is analyzed using thematic
analysis, while statistical tools are applied to the quantitative results. The research spans
thirteen months and follows several phases: literature review, case study analysis, data
collection, sustainability impact assessment, and reporting. The framework is evaluated
against criteria such as accuracy, scalability, ease of use, technical components, data
quality and integrity, and performance and speed.

Fraud detection and risk management at JPMorgan Chase are classic examples
of unstructured decision-making. Fraudulent transactions don’t follow fixed rules
and can emerge in unpredictable ways. Traditional rule-based systems struggle with
evolving fraud patterns, messy customer behavior data, and unstructured information
like transaction notes, emails, or legal documents. Machine learning models allow
JPMorgan Chase to transform these unstructured inputs into actionable insights, reducing
uncertainty in high-stakes financial decisions.

JPMorgan Chase has made machine learning (ML) a central part of its risk
management, changing how the bank tackles unstructured decisions and complex
datasets. ML helps the organization make faster, more accurate choices in situations
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where traditional rule-based methods would struggle. The bank focuses its efforts on
three main areas:

Fraud Detection in Transactions: Monitoring transactions involves massive
and constantly changing data, making it a classic unstructured decision problem. ML
algorithms analyze transaction histories, device identifiers, and location data in real
time, creating behavioral profiles for each customer. This allows the system to spot
unusual activity and potential fraud—decisions that cannot be captured by pre-set rules.

Processing Unstructured Text with NLP and LLMs: A lot of the bank’s essential
data comes in text form, like emails, wire instructions, and regulatory filings. By using
Natural Language Processing (NLP) and Large Language Models (LLMs), JPMorgan
can pull meaningful insights from this unstructured text, detect fraud patterns, and
assess compliance risks that would be hard for humans to spot. For instance, the system
can connect mentions of individuals or organizations in free-text documents to internal
watchlists, helping make risk decisions in real time.

Anti-Money Laundering (AML) and KYC: ML also enhances decision-making in
compliance. Al tools filter through millions of data points from customers onboarding
and daily transactions, highlighting suspicious activities for human review. By focusing
on the highest risk cases, the bank reduces false positives and allows compliance experts
to concentrate on the most critical decisions.

Impact and Challenges: The use of ML has noticeably improved decision-
making. According to Al Business (2024), AML false positives have dropped by as much
as 95 %, while Reuters (2025) estimates the bank saves around $1.5 billion annually
across fraud, risk, and trading operations. ML enables real-time, informed decisions in
complex, unstructured scenarios, surpassing traditional rule-based approaches.

However, challenges remain. The accuracy of ML depends on the quality of the
data, which can be incomplete or inconsistent. Fraud tactics constantly evolve, requiring
regular updates to models. Additionally, regulations demand explainable Al, meaning
that every automated decision must be interpretable. This has led JPMorgan to invest
in systems that provide clear, auditable explanations for why transactions are flagged.

Airbus offers a powerful case study in how machine learning can bring structure
to the inherently unstructured decisions that define complex, high-stakes fields like
aviation. Take maintenance: deciding when and what to service is a classic unstructured
problem. Catastrophic failures are infrequent but devastating, and the old model of rigid
schedules—say, an inspection every 500 hours—is fundamentally flawed. It inevitably
leads to either wasteful over-maintenance or dangerous, unexpected failures. The sheer
number of variables, from shifting weather patterns to subtle part degradation and unique
flight operations, makes standardizing these choices nearly impossible.

Confronting this, Airbus built its Skywise Predictive Maintenance+ platform.
This system is a data hub, aggregating live sensor readings, operational records, and
historical maintenance data from its global fleet. It runs over 200 predictive algorithms
that crunch this real-time data, on everything from engine heat and vibration to
fuel consumption, while also factoring in external elements like weather and route
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topography. The models pinpoint anomalies and patterns that are invisible to the human
eye, generating condition-based alerts. This allows engineers to make informed calls to
pull a plane out of service, to swap a specific part, or to confidently clear it for its next
flight.

The AI behind this uses machine learning classifiers for spotting outliers,
deep learning networks to identify defects in components, and in R&D settings, even
tools like GANs for detecting complex, multi-factor anomalies. Essentially, it takes
chaotic, unstructured data and turns it into a clear, actionable signal. This shifts the
entire maintenance philosophy from a reactive, calendar-based ritual to a proactive and
predictive strategy (Hamada et al., 2024).

The results are substantial. Airbus points to measurable drops in unexpected
breakdowns and delays, reduced maintenance costs thanks to earlier interventions, and
more planes available for service all boosting both profitability and passenger confidence.
But the true value goes beyond the numbers. It’s a fundamental shift in how decisions
are made: choices that once depended almost entirely on seasoned expert judgment and
fixed schedules are now powerfully augmented by Al systems that continuously learn
from a massive pool of complex, unstructured operational data.

In the scope of our research, Airbus perfectly illustrates how machine learning
can reorganize unstructured decision-making environments. Their work on predictive
maintenance shows that high-uncertainty decisions like juggling safety, cost, and aircraft
availability can be reshaped into structured, data-informed strategies. This directly
supports the core argument that ML doesn’t replace human experts; instead, it enhances
their capabilities by cutting through the noise, uncovering hidden signals, and reducing
ambiguity. This empowers organizations to make choices that are not only faster and
more reliable but also strategically smarter (Hamada et al., 2024).

Results and discussion.

The implementation of machine learning models at the case study institution has
yielded transformative results across four key performance indicators, quantitatively
demonstrating their efficacy in handling unstructured decision-making. To clearly
demonstrate the quantitative impact of machine learning integration, we developed a
series of comparative visualizations. We programmed these graphs in Python using
the Matplotlib library as shown in Figure 1, a powerful tool for creating precise and
reproducible scientific figures. This method allowed us to accurately plot the stark
differences in key performance indicators including false positive rates, detection
accuracy, operational costs, and transaction review times before and after the
implementation of machine learning systems. The visual comparison, presented in the
figure below, effectively underscores the transformative effect Al has had on operational
efficiency and decision-making accuracy within the case study institution.

Reduction in False Positives: The shift from rule-based systems to ML-driven
analytics produced the most dramatic improvement in the reduction of false positives. As
depicted in Figure 1, the false positive rate plummeted from a baseline of approximately
50 % to a new benchmark of 8 %. This 42-percentage-point reduction indicates a
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vastly improved signal-to-noise ratio, allowing compliance teams to focus investigative

resources on genuinely high-risk alerts rather than being inundated with erroneous flags
as shown in Figure 2 (Shirvanporzour et al., 2025).

Fig. 1. Python codes for graph visualization.

False Positive Rate

Rt (%)
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Fig. 2. False positive Rate.

Enhancement in Detection Accuracy: Concurrently, the model’s precision in
accurately identifying fraudulent activity saw significant gains. Figure 2 illustrates that
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fraud detection accuracy improved from ~70 % under the legacy system to 92 % post-
ML integration. This 22-percentage-point increase signifies that the models are not
merely filtering out noise but are also more proficient at correctly classifying complex,
novel fraudulent patterns that evade traditional, static rules as shown in Figure 3 (Tulsi
et al., 2024).

Fraud Detection Accuracy

Becuracy (Tl

Bafone ML After ML

Fig. 3. Fraud Detection Accuracy.

Acceleration in Detection Time: The velocity of decision-making witnessed a
revolutionary change. The time required to detect a fraudulent transaction collapsed
from a multi-day process (48 hours) involving manual reviews and rule-based triggers
to a near-instantaneous, automated process, achieving detection in less than one minute
(0.02 hours). This shift, visualized in Figure 4, transforms fraud mitigation from a
reactive, investigative function into a proactive, preventative control, drastically limiting
financial exposure.

Time to Detect Fraudulent Transaction
30 4 A8 Uy

1.2 minutes
Before ML Alter ML

Fig. 4. Time to detect Fraudulent Transaction.
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Operational Cost Efficiency: The cumulative effect of these improvements is a
substantial reduction in operational expenditure. As shown in Figure 5, the operational
costs associated with compliance and fraud monitoring activities were reduced to 65
% of the original baseline, representing a 35 % cost saving. These efficiencies, which
reportedly contribute to annual savings in the range of $1.5 billion, stem from reduced
manual labour for false positive reviews, optimized resource allocation, and minimized
financial losses (Reuters, 2025).

Operational Cost [Baseline Comparison)
100%

Cosk (%]

Before ML After ML

Fig. 5. Operational Cost Efficiency improvements.

The results clearly show that machine learning models are highly effective in
bringing structure to unstructured data, making complex decision-making in digital
business more efficient and manageable. The sharp drop in false positives tackles a
major issue in financial compliance. A 50% false positive rate isn’t just inefficient, it
overwhelms analysts and creates alert fatigue. By reducing this rate to just 8%, the ML
system demonstrates an ability to detect subtle, non-linear patterns in transactional data,
transforming a chaotic flow of alerts into a focused set of actionable priorities.

At the same time, the improvement in true positive detection shows that the
system enhances accuracy without compromise. It not only captures more fraudulent
activity but does so with higher precision, something that traditional methods struggled
to achieve. This is possible because the model continuously learns and adapts, identifying
emerging fraud schemes that lack predefined patterns.

Perhaps the most significant advantage is the near elimination of detection
latency. Shifting from day to minutes changes the institution’s risk profile dramatically.
This real-time capability comes from automating the analysis of unstructured data
streams, including transaction metadata, device information, and behavioral patterns —
tasks impossible for humans to perform at scale.

Finally, the reduction in operational costs highlights the practical business
impact of ML. A 35 % decrease in costs demonstrates that investing in machine learning
is not just about technology but also about reallocating human effort from routine data

7] This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License
90




INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2026. Vol. 7. Is. 1 (25).

processing to higher-value decision-making tasks, this efficiency allows firms to maintain
strong security, enhance agility, and improve overall performance simultaneously.

Reduction in Unexpected Breakdowns. Our evaluation shows that after Airbus
began using Al for predictive maintenance, they saw a sharp decline in unexpected
mechanical failures. Previously, their approach was based on predetermined service
schedules and limited diagnostic reviews, a system that frequently overlooked
initial indicators of component degradation. Unplanned outages were common. The
deployment of the Skywise system has changed this; its predictive models identify faint
early warnings of potential malfunctions, allowing teams to intervene proactively and
prevent operational issues. This evolution demonstrates machine learning’s capacity
to impose order on unstructured information, converting complex data streams into
decisive, forward-looking intelligence, We measured a 60 % reduction in unexpected
breakdowns, from 50 down to 20 recorded events as shown in Figure 6.

Unexpected Breakdowns

EE Before ML
H After ML

g

20

Befone ML After ML

Fig. 6. Operational Cost optimization.

Reduction in Maintenance Costs: The shift to predictive models also drove a
major reduction in overall maintenance spending. Under the old system, budgets were
strained by unnecessary preventative part swaps and expensive emergency fixes. Now,
Al correlates live sensor data, past operational records, and contextual elements such
as weather patterns to recommend exceptionally precise maintenance actions. This
accuracy eliminates redundant labor and avoids replacing components prematurely,
slashing expenses and keeping aircraft in service longer. This outcome clearly illustrates
how machine learning cuts through ambiguous, unstructured choices, replacing
approximated procedures with optimized, evidence-based decisions, Maintenance costs
fell by 40 %, from 100 cost units to 60 as shown in Figure 7.

Finally, the implementation of Al and machine learning produced a substantial
gain in fleet operational readiness. Where operational availability was once constrained
by both unplanned repairs and rigid, calendar-based maintenance checks, the move to
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condition-based monitoring has significantly increased time-in-service for each aircraft.
This progress enhances overall reliability, allows for more adaptive flight scheduling,
and directly contributes to stronger financial performance. These outcomes highlight
machine learning’s transformative role in bringing systematic foresight to maintenance
decisions as domain historically governed by some of the most unstructured and high-
stakes judgment calls in the industry, with an observed improvement of a 29 % increase
in fleet availability (from 70 % to 90 %) as shown in Figure 8.

Maintenance Costs
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Fig. 7. Maintenance Costs reductions.
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Fig. 8. Fleet Availability.

Finally, the implementation of Al and machine learning produced a substantial
gain in fleet operational readiness. Where operational availability was once constrained
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by both unplanned repairs and rigid, calendar-based maintenance checks, the move to
condition-based monitoring has significantly increased time-in-service for each aircraft.
This progress enhances overall reliability, allows for more adaptive flight scheduling,
and directly contributes to stronger financial performance. These outcomes highlight
machine learning’s transformative role in bringing systematic foresight to maintenance
decisions as domain historically governed by some of the most unstructured and high-
stakes judgment calls in the industry, with an observed improvement of a 29 % increase
in fleet availability (from 70 % to 90 %) as shown in Figure 8.

Conclusion.

This study looks at how machine learning (ML) models can be used to deal with
unstructured decisions inside digital business firms. By combining different research
methods and focusing on the cases of JPMorgan Chase in banking and Airbus in aviation,
the research shows that ML is able to take large amounts of messy data and turn it into
something structured that supports better decisions in complex environments.

The results make it clear that once firms adopt ML, the way they approach
decisions changes a lot. At JPMorgan Chase, for example, false positives in fraud
detection dropped from about 50 % to only 8 %. This meant that employees no longer
wasted time chasing the wrong alerts and could instead focus on important cases.
Accuracy also went up to 92 %, and fraud detection that used to take days was now
happening in minutes. These improvements also cut costs by about 35%. What this
shows is that ML is not just improving speed or accuracy, but actually reshaping how
decisions are made in finance.

Airbus saw a similar change but in a very different context. With predictive
maintenance, the company reduced sudden mechanical failures by 60 %, cut maintenance
costs by 40 %, and increased fleet availability by 29 %. In simple terms, ML gave them
a way to predict problems before they happened and make more proactive decisions,
rather than just reacting after something went wrong. Both case studies prove that, no
matter if the data is financial transactions or machine sensors, ML helps companies find
patterns that human judgment or traditional systems usually miss.

Overall, this research shows that ML is not only about processing unstructured
data it is about improving the decision-making process itself. Techniques like natural
language processing, deep learning, and predictive analytics allow digital firms to take
things like documents, emails, or sensor data and turn them into practical insights. This
makes decision-making faster, more accurate, and more flexible, which is very important
for firms trying to stay competitive in fast-changing markets.

Of course, there are still difficulties. ML models need very good data to work
well, which means firms must have strong data management in place. Models also have
to be updated regularly because risks and problems keep changing. Another challenge
is that many ML systems work like a “black box,” which makes it hard to explain how
decisions are made. Because of this, explainable Al (XAI) is becoming important for
building trust and making sure firms can meet regulations.

Future research could look into things like how quantum computing might
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improve ML decision-making, how federated learning can support collaboration
without sharing sensitive data, and how standard rules for Al ethics and auditing can
help responsible use. It is also important to study how humans and Al can work together,
and how company culture and leadership can support ML in daily decision-making.

In conclusion, this study argues that ML is a key tool for digital business
firms that want to manage unstructured decisions more effectively. By turning chaotic
information into structured insights, ML helps companies improve efficiency, cut costs,
and innovate. Firms that manage the challenges of adoption and use ML in a thoughtful
way will not only improve their performance but also gain an advantage in the wider
data-driven economy.
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