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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 AI 
(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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Аннотация. Қазіргі қарқынды дамып келе жатқан цифрлық ортада биз-
нес-ұйымдар толық емес ақпарат, жоғары деңгейдегі белгісіздік және тұрақты 
өзгерістер жағдайында қабылданатын көптеген құрылымдалмаған шешімдермен 
бетпе-бет келуде. Осы зерттеудің негізгі мақсаты — машиналық оқыту (ML) мо-
дельдерінің ауқымды әрі әртүрлі деректер жиынтықтарынан құнды ақпаратты алу 
мүмкіндіктерін зерттеу және талдау. Бұл, өз кезегінде, құрылымдалмаған орта 
жағдайында шешім қабылдау үдерістерінің тиімділігін арттыруға және бизнес-ұй-
ымдар жобаларының сәтсіздікке ұшырау ықтималдығын төмендетуге мүмкіндік 
береді. Зерттеу әдіснамасы аралас тәсілге негізделген және заманауи ғылыми әде-
биеттерді талдауды, сондай-ақ екі практикалық кейсті егжей-тегжейлі зерттеуді 
қамтиды: қаржы саласындағы JPMorgan Chase және авиация саласындағы Airbus. 
Зерттеу нәтижелері машиналық оқытуды қолдану қарастырылған екі жағдайда да 
тиімділіктің айтарлықтай артқанын көрсетті. JPMorgan Chase компаниясында ала-
яқтық операцияларды анықтау дәлдігі 70 %-дан 92 %-ға дейін өсті, ал жалған оң 
нәтижелердің үлесі 50 %-дан 8 %-ға дейін төмендеді. Алаяқтық операцияларды 
анықтауға кететін уақыт екі күнге дейінгі көрсеткіштен бір минуттан аз уақытқа 
дейін қысқарды. Бұл операциялық шығындардың шамамен 35 %-ға төмендеуіне 
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ықпал етті. Авиация саласында да осындай оң нәтижелер байқалды. Airbus ком-
паниясында машиналық оқыту негізіндегі болжамды техникалық қызмет көрсету 
технологияларын қолдану күтпеген ақаулар санын 60 %-ға қысқартуға, техника-
лық қызмет көрсету шығындарын 40 %-ға төмендетуге және әуе флотының қол-
жетімділік деңгейін 29 %-ға арттыруға мүмкіндік берді. Жүргізілген талдау ма-
шиналық оқытуды неғұрлым күрделі және құрылымдалмаған міндеттерді шешу 
кезінде сарапшыларды қолдайтын құрал ретінде қарастыру қажет екенін көрсе-
теді. Яғни, машиналық оқыту адамды шешім қабылдау үдерісінен толықтай ал-
мастыруға емес, адамның сараптамалық мүмкіндіктерін толықтыруға бағытталуы 
тиіс. Зерттеуде сонымен қатар түсіндірмелі жасанды интеллектті (XAI) дамыту, 
деректерді басқару тетіктерін жетілдіру және машиналық оқыту модельдерін адам 
қатысатын шешім қабылдау үдерістерімен тиімді интеграциялау қажеттілігі си-
яқты негізгі болашақ міндеттер мен басым бағыттар айқындалған. Бұл қазіргі биз-
нес-ұйымдардың қызметіне машиналық оқыту технологияларын тиімді, сенімді 
және жауапты түрде енгізуді қамтамасыз етуге мүмкіндік береді.

Түйінді сөздер: машиналық оқыту алгоритмдері, құрылымдалмаған 
шешімдер, жасанды интеллект, құрылымдалмаған деректер, мәселелерді шешу, 
деректерді визуализациялау
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Аннотация. В современном динамично развивающемся цифровом про-
странстве организации сталкиваются с большим количеством неструктурирован-
ных решений, принимаемых в условиях неполной информации, высокой степени 
неопределённости и постоянных изменений. Основная цель настоящего исследо-
вания заключается в изучении возможностей моделей машинного обучения (ML) 
для извлечения ценной информации из больших и разнородных массивов данных, 
что, в конечном итоге, способствует повышению эффективности процессов при-
нятия решений в условиях неструктурированной среды и снижению вероятности 
неудачного выполнения проектов бизнес-организаций. Методология исследова-
ния основана на смешанном подходе, включающем анализ современной научной 
литературы и детальное рассмотрение двух практических кейсов: JPMorgan Chase 
в финансовой сфере и Airbus в авиационной отрасли. Результаты исследования 
показали, что применение машинного обучения обеспечивает существенное по-
вышение эффективности в обоих рассматриваемых случаях. В JPMorgan Chase 
точность обнаружения мошеннических операций увеличилась с 70 % до 92 %, 
тогда как доля ложноположительных результатов снизилась с 50 % до 8 %. Время, 
необходимое для выявления мошеннических операций, сократилось с двух дней 
до менее одной минуты, что способствовало снижению операционных затрат при-
мерно на 35 %. Аналогичные положительные результаты были получены в авиа-
ционной отрасли. В Airbus применение технологий предиктивного обслуживания 
на основе машинного обучения позволило сократить количество неожиданных от-
казов на 60 %, снизить затраты на техническое обслуживание на 40 % и повысить 
доступность воздушного флота на 29 %. Проведённый анализ позволяет сделать 
вывод о том, что машинное обучение следует рассматривать прежде всего как ин-
струмент поддержки экспертов при решении неструктурированных задач, а не как 
замену человеческого участия в процессе принятия решений. В исследовании так-
же обозначены основные перспективные направления и вызовы, включая необхо-
димость развития объяснимого искусственного интеллекта (XAI), совершенство-
вания механизмов управления данными и повышения эффективности интеграции 
моделей машинного обучения с процессами принятия решений человеком. Это 
позволит обеспечить эффективное, надёжное и ответственное внедрение техноло-
гий машинного обучения в деятельность современных бизнес-организаций.

Ключевые слова: алгоритмы машинного обучения, неструктурированные 
решения, искусственный интеллект, неструктурированные данные, решение про-
блем, визуализация данных
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сов.

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 AI 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 AI 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 AI often received higher 
scores than those developed by human entrepreneurs, suggesting that AI can produce 
high-quality strategies in realistic business contexts. These findings indicate that AI 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 AI 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, Tjaša, and Uroš 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 AI-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 AI, 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. AI helps process complex and large datasets, supports scenario 
analysis, and enables informed strategic decisions at various operational levels. The 
study emphasizes that using AI-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 AI 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 (AI) 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 



84

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

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

trend prediction, Autodesk’s consumer interaction tracking, Uber’s dynamic pricing, 
and LEGO’s AI-driven advertising. The study shows that ML and AI 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 AI tools, particularly 
those capable of analyzing large unstructured datasets, can enhance decision-making 
by uncovering patterns, predicting outcomes, and optimizing operations. However, AI 
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 AI Deployment (RAID) model to guide firms in leveraging AI 
for sustainability while balancing ethical, operational, and strategic considerations. The 
work underscores AI’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. & Berberoğlu A. (2024) examine how artificial 
intelligence (AI) influences engineering management decision-making, highlighting 
the mediating role of transformational leadership. Their study shows that AI 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 AI insights. The research emphasizes the 
interplay between technological capabilities, leadership strategies, and organizational 
adaptation, suggesting that effective AI integration in engineering contexts requires 
alignment with leadership behaviors and organizational processes. This work reinforces 
the view that AI 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 AI is reshaping business decision-making by 
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evolving from simple rule-based systems to sophisticated machine learning models. 
AI 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 AI specialists to ensure smooth integration 
of AI into business processes. It also highlights challenges like data privacy concerns 
and algorithmic bias, stressing that responsible AI use, combined with organizational 
readiness and change management, is essential for leveraging AI effectively. Ultimately, 
the research underscores that while AI 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 a mixed-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. AI 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 AI 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 AI, 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 AI 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 AI 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.

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).

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.

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).

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 
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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 AI 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.

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, 
AI 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 AI 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.

Fig. 7. Maintenance Costs reductions.

Fig. 8. Fleet Availability.

Finally, the implementation of AI 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 AI (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 AI ethics and auditing can 
help responsible use. It is also important to study how humans and AI 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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