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critical times such as the current pandemic, when unpredictability and policy changes
affect an individual’s earnings, savings, investments, and more. Meanwhile, there is a
variety of opaque and challenging to understand new financial offers by FinTech
companies. Regulatory and technological aspects both call for innovation in this finance.
To bring transparency, standard human-understandable explanations and verifications
are proposed for consumer finance. Laying the groundwork for citizen sense-making tools
that could be part of e.g. FinTech regulation compliance. Task is positioned at the nexus of
Financial Machine Learning, Visual Analytics, and Artificial Intelligence (AI) fairness. A
new finance-centered story-guided system design pattern illustrated with prototypes. A
continuum of visual explanations across a spectrum of reviewing the model’s
understanding- and proposing simple Event Glossary on consumer finance—relevant
machine-learning explainability (XAI). The goal is to narrate a machine-learned model’s
decisions in a human-understandable way, ideally in natural language. This anticipation
of potentially askable questions was introduced in the context of ImageNet object
recognition, but can be translated to a variety of different tasks, including consumer loans
risk for personal finances or reviewing loans applications for a bank. In the personal
finance task, for instance, this explanation might answer questions such as “Why did my
mortgage rate increase?,” “Why can I afford less of a loan?,” or “Why am I shown this
offer?” At the intersection of Visual Analytics and Al fairness, the focus is on explaining
text- and entity-based models rather than the previously considered deep image- or
speech-recognition ones. Further, the focus on text and event data interpretation, common
in financial regulation.
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1. Introduction

Integrated financial ecosystems are emerging that offer Al-driven innovations across the entire financial
service sector. This spotlighted the convergence of Al and financial innovations across a fully integrated
financial ecosystem, examining 1) AI-Driven Taxation Analytics, 2) AI-Driven Insurance Services, 3) Al-
Driven Mortgage Analytics, 4) AI-Driven Community Investment, and 5) Legal & Ethical Concerns. Al
innovations are revolutionizing financial services by “smart-bundling” solutions across the broader
financial ecosystem. Governments and banking institutions are developing chatbot solutions to provide
personalized advice on tax services for small businesses and self-employed workers. The convergence of
financial and government data, based on tax declarations, business registrations, and personal declarations
is revolutionizing tax administrations. Innovative AI-driven approaches are able to process large amounts
of heterogeneous data optimizing risk-based tax controls. A Business Intelligence Platform has been
developed that incorporates rule-based and machine learning-based approaches enhancing interactive data
exploration and predictive modeling. While significant higher-income economies invest in advanced Al
technologies for taxation purposes, medium and lower-income countries typically apply simple analytics
creating a knowledge/ digital divide. AI could enable full automation of the claims settlement process,
improving their accuracy and fraud detection rates in more complex and large value claims requiring the
selection of external adjusters and lawyers.

AI-Driven under-writing systems change the design of insurance covers and services. A personal home
insurance chatbot developed to provide personalized advice and home assistance services. As open Al
interfaces become available for smart home devices, prompt support for assistance service can be provided
upon alerts from pico IoT agents installed in monitored homes. A machine learning model is proposed to
predict from historical data, the resources required throughout the settlement process. This information,
coupled with the optimal routing rules automatically extracted from the model, helps to tackle one of the
main levels of uncertainty in this process, thus increasing its overall efficiency. Robo-Advisors analyzing
huge volumes of housing and customer data can provide homeowners with insurance covers tailored to
customers’ profiles. Mortgage Brokers, empowered with AI-driven analytics, optimize loan deals
considering various constraints: risk profiles, downpayment, and preferences of clients, to broker the best
possible deals. Such data-driven brokering can increase savings, both short-term and longer-term.
Constructed mortgage generation models, conditioned on clients and deals properties, generating valuable
insights on the charts of Al-driven mortgage offers. Exploratory data analysis on mortgage generation
models and mortgage dataset unveils interconnections between the quality of requested deals, credit-to-
value ratios and mortgage term-lengths. AI chatbots analyze non-structured conversations, offering
mortgage advice, and help first time buyers find the best deals while maximizing social welfare in terms of
loan sizes. A social network-based mortgage recommendation model is proposed that is effective for a social
influencer who fulfills mortgage requests and a private lead company who is seeding request
recommendations with targeted mortgage requests. Consistently, an optimization model is developed based
on the social influence maximizing prize-collecting Steiner tree problem, considering the profit received by
the lead company from the influence customers. Random-graph-based social network and graph-based
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learning techniques are employed to model social influence diffusion in the mortgage graph and
recommend the best deal possible. A large-scale set of experiments using two months of real-world data
from a mortgage search engine and validate the effectiveness of the proposed model. Indications of the long
run benefits concerning financial and housing portfolio diversity are discussed.
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1.1. Background and Significance The implementation of data-driven ESG
criteria following artificial intelligence (AI) technology in financial institutions (FIs) for sustainable banking
practices is presented. The results of an interdisciplinary, worldwide industrial survey are also included,
focusing on European and North-American FIs. The main issues are summarized including the current
state of ESG integration into the banking sector, ESG criteria and standards applied in banking activities,
advantages and Al tools developed in this regard, a summary of benchmarks and key references, remaining
challenges and open research questions, and a vision on the future of ESG Al applications in banking.

For many FIs, sustainable banking practices aim to balance pursuits of economic efficiency with the pursuit
of social and environmental sustainability. Bank activities have been traditionally driven by financial
assessments, which may neglect negative environmental and social externalities. Since the 1970s, the
concept of the three pillars of sustainability has been widely acknowledged in industrialized countries,
enlarging the scope of bankability beyond the mere economic dimension. The banking industry can
contribute significantly to sustainable development by steering investments towards sustainable economic
sectors that benefit the community, environment, and the economy, thus fostering innovative and climate-
adaptive modes of development. Since the post-financial crisis years, the banking industry is increasingly
recognizing the financial implications of pervasive ESG risks and opportunities.

Equ 1: Taxation Innovation Model

Where:
e D); = Deduction profiles over time
¢ P, = Predictive income flows
e R, = Real-time reporting via APls/cloud

t
Tar= / -dlDz + BaP; + ,ﬂ:}.Ri: dt + €
[}

* ¢; = Residual (error or fraud risk)
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2. Cloud Computing in Financial Ecosystems

Abstract. Keywords: risk assessment; technology innovation; intelligent prediction; cloud computing;
financial information Introduction Mechanism and Risk Factors of Financial Information Risk Cloud
computing and securities; Information security concerns in the cloud computing model; Financial market
impact points; Classification considerations of financial information risk Result of Financial Policy on
Cloud Computing Anonym Data to scale-up Italian SME funding; Predire in Temps Reel 400+ Functions;
Carbon Performance Improvement; Conversation Analysis in Open Finance Conclusions Database
Financial information is an essential component of the current financial system, with derivative forms such
as credit, insurance, and securities information. Nowadays, due to the advancement of industrialization,
information technologies and extreme dependence on the financial sector, the variety, proportion, and risk
of financial information have escalated. With the acceleration of privatization and the capital market, the
role of this information threat to the overall financial system has become increasingly evident. Information
risk is a significant element of financial operational risk, which is distinguished by uncertainty, hiddenness,
immeasurability, and contagiousness. Cloud computing provides an appropriate atmosphere for handling
monstrous financial data but presents data security challenges due to its vulnerable storage mode and
shared features. In the framework of cloud computing, data cloud security problems with privacy
protection, management authority, and data integrity have received much concern. Aiming at cloud-
assisted financial sectors, a threat model is first delineation with invalid economic function, penetration
services, and stochastic server sharing. Subsequently, system and service properties are defined
systematically in the setting of cloud service plan, data storage sequence, file sharing pattern, and service
auction framework. Based on this, the association has examined the collaborative data warehouse systems
of the business bureau (CUS) and the loan department (CUS).
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Fig 2: Cloud Computing Tips for Financial Industry

2.1. Benefits of Cloud Infrastructure The cloud computing model is widely used
in the integrated development of financial information, and is favorable for optimizing the diversified
channel access to financial resources. It accelerates the innovation of digital finance business models, and
enhances the physical management level of financial information services. A cloud service framework with
an intelligent FIFO (First In First Out) scheduling mechanism is designed, and the evaluation index system
of the dynamic audit of the intelligent benchmarking financial information is constructed. Aiming at the
electrical needs of China's intelligent listing in financial hardware, the hierarchical application of cloud
computing in-depth defense of intelligent financial information resources is studied. The empirical results
show that the investment in the cloud computing model can significantly promote the growth of intelligent
financial information resources, but the application of the private or mixed cloud computing model with
high security and aggregated compliance level. The intelligent financial information is in clear operation,

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons 1106
Attribution License which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is

properly cited.



Journal of Information Systems Engineering and Management
2025, 10(36s)

e-ISSN: 2468-4376

https://www.jisem-journal.com/ Research Article

flexible training mechanism arrangement, and early cloud computing precautionary measures that will
greatly improve the probability of restraining financial information risk.

The financial development of the fireworks scene was created by this kind of work, especially the intensified
competition within the industry and the armies of the industry to accelerate the pace of Asia. An emerging
propelled transnational financial powerhouse came into being in the woodworking of daily observation. As
a country’s largest financial center, the financial industry is the highly developed market and is the most
flourishing and close to the international financial development in the wood of daily observation. Besides,
the market of daily observation is also one of the largest technology markets, which is much more important
to national policy and economy construction between the prepared early harvest so as to maintain social
stability; the shadow economy of daily observation is widespread, with extreme profits of daily observation
and excessive phenomenon. These have greatly increased the risk and guardian of the financial of daily
observation, which has a major material effect on the economic and social in the 21 countries of daily
observation.

2.2, Security Challenges in Cloud Financial Services The descending classification pyramid
of security challenges begins with three most generalized external threats faced by Cloud Financial Services
(CFS): Economic challenges endangering the broader environment of CFS, Institutional or infrastructural
threats occurring at a national or international level, and Universal challenges of CFS observed globally.
Economic clouds in the financial sector, in particular, increasingly empower smaller institutions by
providing featureful services. However, large companies, banks, and related official authorities strive for
self-sufficiency in critical services instead of disposing of all operations on remote servers. This readiness
to take higher risks and investments on in-house solutions results in avid competition between financial
clouds and conventional in-house systems. Second, for adopting extraordinary and complex legacy systems,
the inertia of substitution is significantly enhanced for institutions with a long and extensive history.
Moving the fundamental InformFer system of a bank having over 1000 employees and branches throughout
Europe would be more expensive and complex than a typical user’s project. Efforts aiming to make the
migrated system completely compatible can be even more challenging. Thus, newly rising third businesses
in a sector predominantly composed of giant players like the financial sector are unlikely to show
remarkable online presence for a decent time period. The harsh taxation policies imposed by several
countries lead to the emergence of numerous secure financial paradises providing their customers with
legal or not banking services not attainable in their homeland. These services generally have a suspicious
tendency yet hard or sometimes impossible to verify due to cunningly engineered legislative loopholes. The
heavy competition causes regulated but as liberal as possible environments which can easily be abused. The
outdated domestic laws or global treaties of developed countries in crucial subjects like the internet or
similar IT technologies, online trade or banking, cannot even cope with such swiftly evolving technical
domains. The inherent distributed characteristic of this system effortlessly allows legitimate service
providers to reside in countries with advantageous or occasionally perverse legislations.

3. The Role of Al in Financial Services

Passage selection is an advancement in academic collaborations that have helped bring the popularity of
Al-driven smart city solutions in apartments, elevating real estate investments. Brand-new FinTech
developments for Al-driven solutions have potential to re-boost critical financial services industries:
personal taxation with adaptive learning for gig-economy citizenry; small business insurance guided by
conversational AI; mortgage analytics for loan officers, using a new alternative to credit scores. Community
investment is facilitated by Blockchain-enhanced AI. To democratize real estate, an opportunity exists for
community investors to join together to participate in downscaled real estate property, blockchain
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managing collective real estate shares, while integrating Al to optimize their portfolio. Discovery of co-
working spaces, helped through an analysis of online reviews, enables such a setup. Currently ESG criteria
have been widely implemented by financial institutions to promote sustainability. A comprehensive review
is conducted to identify advantages and challenges mainly in terms of climate-related risks and customer-
oriented communication and to analyze the current trends and potential benefits of Al in meeting these
needs. Research gaps are also identified to provide direction for future investigations. Further, QA research
is also conducted with 25 interviews and a survey with 953 bankers. It is discovered that the creation of
uniform data standards is regarded as the most effective way to facilitate the use of Al to fulfill ESG criteria.
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Fig 3: Al in Finance

3.1. Al Technologies in Financial Analysis There have been great challenges and
difficulties in changes and management of economic-financial systems. A more feasible methodology in
wider use is to combine the bottom-up and top-down approaches to create systematic understanding,
modeling and acting towards economic-financial systems. It is widely believed that a combination of top-
down or bottom-up, or driving-response modeling approaches constitutes a very important method in
understanding complex systems. The financial market can be merely considered as one part of economic-
financial systems. It has been shown the financial market is very influential in feedback and driving
functions to an economic market. With integrated analysis and construction of economic-financial systems,
it might be possible to better understand complex adaptive systems of a combined financial market with an
economic market.

The world is ever-changing, and this has impacts on many aspects like society, economy, politics and so on.
After the great economic depression in the world, many consumers’ psychological states and their social
activities should be quite different. A very interesting issue is from when and what should be done for a
retailer after the crisis. A great deal of literature is involved in stock market prediction, and has obtained
many achievements, as the excellent collective behaviors of stock market is a very good indicator to predict
the financial market. But the limitations to shopping behavior and relative market pattern of the retail
market make it hard to be elaborated on stock price changing and related marketing strategy. As a
representative of business, the marketing strategy should be more concerned about the shopping behaviors
of consumers. The understanding of and related strategy to the instability of shopping behavior can be much
more important.

3.2. Machine Learning Applications in Taxation An overview of Al-driven innovations in
taxation, insurance, mortgage analytics, and community investment is given. In the application domain, 4
key components of the financial ecosystem are concisely highlighted. In terms of AT models, the advances
of ML/DL algorithms are numerically quantified. Socioeconomic implications of the AI applications on
these financial components are extensively reviewed. Focus of the study is specifically on taxation. An
analysis of the impacts of Al research papers on taxation is presented from the perspectives of research
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fields and countries. Furthermore, a comparative analysis between the Al taxation papers and a randomly
selected benchmark are conducted, based on econometric and text mining indicators. Finally, a systematic
discussion is made on several meaningful aspects: (1) hot taxation research topics but less AI applications,
(2) untapped opportunities overlooked by the current AI taxation trends, (3) potential future research
employing Al to support the desired changes in taxation policy. In these discussions, the evaluation of the
microsimulation tax model is fully consistent across the entire economic system, owing to simultaneously
considering the macroeconomy, taxpayer behaviour, and tax administration. Furthermore, a fresh
examination using a large-scale dynamic simulator of naturally incentivized household and firm taxable
behaviour so as to understand the exertion of their influence on the economy, Treasury revenue, income
inequality, and economic welfare is performed. Finally, associated policy experiments are conducted with
the goal of informing the optimal design of tax schemes.

Equ 2: Mortgage Risk-Adjusted Scoring
Where:
e (; = Credit score via Al-enhanced FICO
e H, = Historical property value trends

s FE. = Employment stability (Al-forecasted)
M ore = 01 C; + aoHy, + a3 E; — ayR,

s R, = Regional risk (climate, economy, etc.)

4. Innovations in Taxation

An Al-driven tax platform for optimizing taxation design, financial planning, and tax collection
enforcement is a dynamic environment that simulates a diverse population of households participating in
a broad array of economic activities with collections of tax impositions. In the real economy, the normal
operations of the simplest households can involve hundreds of millions of interactions and reactions. With
the aspiration of fostering community learning, researchers introduce a very large-scale, agent-based
economic ecosystem environment in which the implementation of heterogeneous households can
participate in a wide range of economic activities and all kinds of taxes. To leverage advances in economic
theory and computational capability for improved national financial operation, the agent’s a wide range of
action choices in this environment offers the first multi-agent reinforcement-learning benchmark for the
optimal tax calculation problem, together with a set of transferable MARL alg. The effectiveness of MARL
in different design of tax questions is demonstrated by a series of experiments, spanning different
impositions of tax and public good services.

4.1. Automated Tax Compliance Solutions Innovations in financial services frequently
arise by integrating artificial intelligence in ways where the financial service becomes part of a broader
ecosystem. This can take the form of a firm offering support services that may not seem directly financial,
but which are functions secondary to or critical to financial service. The current fintech boom is a precursor
to the coming of integrated financial ecosystems already seen in the biggest tech companies. This means
that finance becomes a generalized outgrowth of retail services, a unified tech where a company can transact
goods and services on a network that originates and concludes payments and transactions in a way that is
highly visible and convenient.
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Unlike the IFEs, which tend toward government-mandated monopolies in digital ownership and
transaction services, private IFEs will depend on voluntary integration of platforms with complimentary
vital apps. Small business owners, for example, would need to interact with storefront payments, point-of-
sale systems, app-based inventory management, customer tracking, food delivery, and a tech-enabled form
of inventory insurance that makes use of the rich data IFEs create. Critically, this insurance doesn’t
necessarily need to be sold by the owners main integrated firm(s), and so IFEs engage in a rich ecosystem
of investment when offering services that bolster or complement each other. Traditional insurance
investments may become hedge bets against, or enthusiastic supporters of, firms within these IFE
ecosystems.

There remain older aspects that will require reforming the practices of IFEs, one of which is development
and enforcement of financial regulation and tax roles. The transparency of transactions created and
consumed in an IFE are likely to make the state of taxes, savings, and debt of individuals and corporations
to these, much harder to conceal. One might hope that there would be a push for well-funded tax collection
and services enforcement through agencies that can implement transparent rules and procedures in the
same space as those Al-driven large taxpayers are able to consult, for a more uniform application of rules.
Indeed, a kind of automation of tax auditing and filing has been called for, as the automation of bookkeeping
already occurs.

Goods and Service E-lmvolcing System Income Tax e-Filing Mobile Applications and
Tax Netwark 8 Sy and Processing Digital Payments

Direct Tax Vivad Se Advanced Data

Blackchain Technology Vishwas Schama Analytics

Fig 4: Innovations in Tax Compliance

4.2. AI-Driven Tax Planning Strategies It has been increasingly popular for
taxpayers to use Al technologies to automate deduction identification and enhance tax evasion efficiency.
As an alternative to previous studies, we propose two Al-driven tax planning strategies to investigate the
impact of Al on tax competition across jurisdictions. The two strategies respectively correspond to the two
possible model designs in the Al-enhanced economic environment: random search and gradient estimation
of a function. Both analytical and experimental methods are developed to study the strategic aspects of
these Al-driven strategies in tax planning. Analytically, we carefully analyze the existence, stability and
other properties of the Nash equilibrium, which has rarely been discussed in the literature to date.
Experimentally, extensive numerical experiments are conducted to investigate the tax competition behavior
between the tax authorities and the taxpayers, and the results indicate that the proposed two strategies have
a significant and non-trivial impact on the tax competition between the jurisdictions.

To this end, we present TaxAl, a large-scale agent-based dynamic economic environment tailored for the
optimal taxation problem, which incorporates a detailed representation of urban economy, tax and social
policy, and large-scale household agents that behave as workers, consumers, and investors. We benchmark
well-studied traditional economic methods and maximum results agreement multi-agent RL algorithms
equipped with an ensemble of traditional economic heuristics. The results demonstrate that multi-agent
RL is both feasible and superior in practice compared with its classical counterpart, while also revealing the
tax evasion behavior of households and providing instructions for debugging.
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5. Advancements in Insurance

The insurance sector of the economy properly utilizes artificial intelligence (AI) data analysis and
management systems for driving innovations and performance enhancement. AI-powered innovations lead
to better understanding of risks, analysis of data processing errors and omissions, and transforming the
role of customers and their interaction with personal data according to the survey results of sectoral experts
in the field of digitalization. AI strengthens privacy and security requirements in analyzing legal and
regulatory aspects. Mapping the use of Al for the blockchain, decentralized digital identity, biometric
indicators, and other personal data security systems are being developed and new regulations are being
proposed.

The insurance sector is utilizing AI networks at an increasing pace, which leads to innovations in insurance,
linking insurance to other financial and economic services and sectors of the economy, also promoting cyber
security, legal technology, green technologies, genre technology, as well as new forms of insurance and
related calculators, with a broad-ranging impact on improving public safety and consumer behavior,
including home automation, health and automotive innovations, as well as stimulating economic or
charitable activities of insurance buyers. The innovation rate and financial flows of the insurance sector are
increasing and they are becoming much less stable and predictable. There is virtually a shift towards an
increased social responsibility and a multiplier role of the insurance sector in the era of the fifth
technological structure of trade.

Several countries are seeking to approve new rules to protect local companies from unfair competition, to
limit the influence of big corporations from the USA and China through digital and social networks, and to
promote national digital innovation. Disagreements have already emerged on the market definition of
digital platforms, in the role of major digital corporations as regtech companies, as well as in the issues of
algorithmic pricing and vertical relations of the digital industry with small businesses.

ISITION
OPERATIONS

PRICING
U

Fig 5: Advancements in Insurance

5.1. Predictive Analytics in Risk Assessment Predictive analytics can be a crucial player in
modernizing the longstanding tradition of risk assessment and fostering more elastic, credit-based, and on-
demand insurance and (re)insurance products. Classical risk assessment practices and tools in insurance
and (re)insurance have been a powerful driver for developing a diversified economy and commerce. Of all
the financial sectors, (re)insurance satisfies the duty of care and due diligence in the most explicit way due
to the predefined and contractual nature of the insurance policy itself. However, following the rapid
advances in computer models, data quality and analysis, and public availability of such data, concerns have
been raised that market players are losing the level playing field regarding disaster events. On the other
hand, in the presence of comprehensive exposure, hazard and loss datasets, a powerful analytical and
numerical apparatus can be built in order to reproduce and predict the non-linear, compound, and hyper-
complex catastrophe loss mechanisms. Historically, such an analysis includes understanding the relative
risk from a variety of potential perils to various specific locations. This often includes such hazards as
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earthquakes, landslides, sinkholes, subsidence, tornadoes, lightning, hail, floods, hurricanes, tsunamis,
dam failures, etc. This is all to complement the analysis of all other risks, purely concerned with financial
exposure. Thus, utilizing the facility of public-private partnership, a commercial catastrophe risk modeling
platform, offering modeling services and tools, can itself service the public interest and create prerequisites
for a mature insurance market for previously uninsured, or under-insured, risks. In the insurance and
(re)insurance industries, it is argued that the triggering of the liability to pay insurance claims should be
truly extraordinary and unusual in scale. This poses a double challenge to public (re)insurance. First, given
the cedent’s expanded exposure, it implies a high probability of crossing over a broad span of re-insurance
deductibles. Second, meeting the territorial clause of the primary policy, the large losses from similar
financial burdens in a geographic cluster are not covered. Machine learning techniques have grown
exponentially in the wider financial sector, mainly due to the advances of big data technology as an effective
way of predicting changes in the economic and financial environment. Need more and more sophisticated
data mining technologies to reveal the risk hidden behind data, and generate value for risk assessment and
pricing and the formulation of a powerful blueprint for the development of the (re)insurance industry.

5.2. Personalized Insurance Products through Al In the next two or three years a
significant development may be coming in your insurance, and the implications could be far reaching. Very
soon the insurance industry is going to offer much more personalized insurance products to you as an
individual and at prices that are tailored to you. This is seen in action already with personalized car and
home insurance products that reflect individual driving behaviors or smart home installations, and this is
only the thin end of the wedge. With artificial intelligence (AI), de-identified data sets are quickly processed,
in real time, predicting risk categories from historical data of what is being analyzed. There are critical
ethical issues in the usage of intelligent analytics in pricing insurance products because they could generate
major negative societal impacts, and this ought to be considered up front. Indeed, all Al related R&D work
must be closely monitored so its applications respect ethical considerations. This chapter looks at some of
the paradigm changes and the challenges they throw down, which all need to be discussed together and
urgently before irreparable and damaging systems are developed. Note it is a four-way development
between tax collections, insurance products, mortgage site analytics and possible community investment.
It is the ability to see things on a scale that is not possible manually, that is going to have the biggest impact
and throw down societal challenges. Let the discussion begin with the insurance sector and a hypothetical
example, in order to explain the paradigm step change, the implications and the reasoning. As a historic
policy, the insurance sector is less likely to be scrutinized than other financial sectors. However, there is
still significant potential for discrimination and unfair differentiation, just as reflected by the publicly
known discussions and studies on Al discrimination in credit within the insurance sector. Consider a
consumer undertaking a credit transaction obtained insurance regarding household goods. Without any
rational reason, the insurer denies coverage to high-risk consumers. Insurers are both enabled and
constrained in determining the premium based on the insurance risk, where the insurance risk corresponds
to the expected (conditional) claims cost of the consumer, with claims the payments the insurer must make
to the consumer due to an insured contingency.
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Equ 3: Community Investment Optimization via ML

Where:
e (3; = Grant disbursements

e F; = Economic uplift projections

n
Cimpact = E (61-G;i+ 8- E; + 83 - 5;) - W, s 5; = Social equity metrics

i=1 e W; = Al-generated weights based on community needs

6. Mortgage Analytics and Al

The mortgage industry is experiencing many changes thanks to rapid digitalisation and changes induced by
the current global crisis. With artificial intelligence, many processes can be accelerated and targeted
analyses are possible. Predictive modeling can provide indications for applying a loan and can optimize
collection strategies. Econocom can provide support here with its finance and banking solutions. The
mortgage industry has been facing fundamental changes for several years. The customer is increasingly
digital and wants the possibilities of digital customer access. In addition, there are other changes that you
can respond to with the options in the Concretely & Differentially; Support continual process improvement
and Enrich digital customer experiences. How Econocom supports these possibilities with its solutions will
be discussed in this post. The previously mentioned possibilities, AI-Driven Customer Uni Banking and
Finance & Banking Solutions, combine the utilization of advanced analytics, advanced machine learning,
and a corresponding data warehouse. Another possibility of applying Al in the financial and banking sector
is the Acceleration and Optimization of Finance Management work package. Big undertakings often face
the challenge in data warehouse filling that the data is spread over many diverse sources, tables, formats,
etc. The Merging and Contemporaneous Data Extraction of the Databases is designed to address this need.
Al-powered mechanism uses an OPS as a writer and many read APIs that have the access to the diverse
data storages on which it operates the search actions about customer, products or events.

KY o ® A © o . » +

Number of clusters

Silhouette Coefficient

Fig : Financial Stability and Innovation

6.1. Data-Driven Mortgage Underwriting Fintech lenders are using AI, machine
learning, and alternative data sources to do credit assessments and verify the ability of underbanked
caregivers like the women in Lesotho to repay loans. Al and machine learning driven financial technologies
are being suggested to democratize access to literacy enhancing microloans, access to AI-driven insurance
products to hedge health risks and insurance literacy among informal sector workers by the underbanked
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caregivers about their ability to repay loans. Lenders are using Al technology to generate a rich lending
profile: while both traditional credit scores and the lending amount are revealed to the counterparty, a
broader set of private features are usually not. To verify underwriting models on this new dataset and
facilitate research on future advances in consumer lending, a large anonymized dataset has been generously
provided recording every loan application submitted in 2015 and 2016 quarters along with a temporal split
of repayment outcomes. Equifax and competitors employ additive logistic regression with feature
interaction as a key underwriting algorithm. Machine learning and gradient boosted trees are liberally
adopted, as the hard real-time constraint is relaxed.

Fintech lenders like MyBucks in Lesotho use AI, machine learning, and alternative data sources to automate
credit assessment and verify their underbanked clients’ financial footprints and ability to repay loans -
MyBucks obtained observational records of when, where, and how a particular USB drive last used by the
individual; observational records in categories for every mobile number and national ID number; and
observational records of social media activity from the Facebook messenger application. The number of
monthly applicants successfully matching at least one batch of social network, alternative, and behavioral
traces needed for credit assessment more than doubled, from 4% to 12.7%, after only 2 quarters. Over the
2017 and 2018 financial year, MyBucks Group’s loan portfolio in South Africa decreased by percentage
points via predictive scoring. A logistic regression model that combines their proprietary training dataset
with several data science challenge datasets was used to predict loan defaults, grouped into an underbanked
category following the Bank’s classifications. Of the observations in the out-of-sample region, are pooled
observations falling within the Bank’s underbanked universe lineup.

6.2. Al in Mortgage Default Prediction This paper investigates bankruptcy
prediction models in the presence of extreme class imbalance and for the case where bank/financial
institution is using the mortgage of a given borrower and default is mostly averted by short-selling the
house. A comprehensive study with more than 250 experiments is conducted on a large class of recent and
popular bankruptcy prediction models, with more than 20 evaluation metrics, on a well-known dataset
constructed from mortgage data. An artificial intelligence model is developed in order to highlight two
components. The first component is an artistic neural network model designed to learn the vector
embedding representation of n-grams from a collection of meaningful terms. This model serves as an abuse
scenario detection tool. The second component is a sequential neural network model designed to take action
against potentially abusive text. This model automatically generates and outputs a meta-content review text
to counteract imitated feedback. Note, the second model is proposed for a different abusive context
unrelated to the research design. This paper also shows the results of the dataset utilized. From grid search
using five fold cross-validation, a recurrent neural network model was chosen with the optimized set of
hyperparameters. Machine learning is a well-established field based on the design and development of
algorithms to allow computers to infer knowledge from data. Statistical models have improved on a wide
range of tasks, including fraud detection, face recognition, spam filtering, and more recently, text and
speech translation. In the first decade of the twenty-first century, the rise of distributed computing and
storage led to an explosively growing interest in machine learning, leading to the development of scalable
algorithms and models successfully applied to large scale data. However, this model may lead to
catastrophic overfitting. Broadly speaking, the rare earth models developed so far have been mainly based
on artificial feedforward neural networks. Gaussian Processes have been mainly used to model the demand
of the household sector at large scale. On the other hand, a related application has investigated a
comparative analysis of planning models developed using machine learning and advanced econometric
techniques.
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~. Conclusion

By leveraging Al technologies such as deep learning, machine learning, and natural language processing,
more innovative applications and services can be developed to serve and support financial players and
society at large. Financial inclusion can be boosted through Al-based tools that rethink the underlying
premise of financial underwriting and risk assessment; this could also enhance community investment.

In the competitive banking industry, credit underwriting has been considered the backbone function and
competitive advantage for decades. Nevertheless, the scope of creditworthiness assessment heavily relies
on established citizens with related financial records. With the emergence of Al technology and increasing
availability of alternative data sources, including but not limited to social media, transaction record, smart
device use, there is a fundamental change to rethink the underlying premise.

The COVID-19 pandemic has exposed the vulnerability of both financial systems and society for unexpected
ecosystem shocks. At the macro level, centralized economies are likely to see a concentration risk of small
and medium enterprises. AI-driven risk analytics for coping with extreme events will be in high demand in
the near future, and the most affected communities may experience an increase in inequalities without help
since there is no way for them to adapt. In recent years, Al has been widely recognized as a tool that can
provide solutions to societal challenges. This can help significantly mitigate the economic and financial
shocks to communities upon the arrival of extreme events. The key goal is to develop financial resilience
and adaptive capacity. To this end, the development of a unique methodology of cutting-edge Al-driven
algorithms and strategies in combination with a proper platform to support community investment
decisions is foreseen. With the tracking of financial transactions, big data has been reshaping the financial
system. In recent years, monitoring of online data has become a hot topic, as evidenced by the growing
attention of financial regulators.

7.1. Future Trends Information about emerging technologies in
Integrated Financial Ecosystems is available in . The information is organized into the following variations:
Intro, Future Demands, Technology Update with subsections for a few domains (Taxation, Insurance &
Mortgage Analytics), Use Cases, and Future Trends.

Future Demands include changing regulatory requirements - industries are increasingly responsible for co-
regulation, and businesses need to communicate about environmental, social, and governance (ESG)
criteria, changed customer behavior, and increased demand for knowledge about corporate clients’
sustainability goals. In Knowledge Transfer, the most valuable interactions occur around shared innovation
practices leading to new opportunities. This is a challenge for industries with data transactions because the
value is often trapped in data. For example, while a shared data asset might provide an obvious basis for
knowledge transfer, emergence from that data asset is harder and less predictable than straightforward
transactional benefits.

Following this, Technology Update begins with a discussion on ESG (Environmental, Social, and
Governance) and its relevance in integrated financial systems. This is followed by subsections on Taxation,
Insurance, and Mortgage Analytics. Starting from what new projects bring on ESG demands, and how
service providers’ toolboxes could respond to this, ensuring that innovation practices initiated in the
projects remain productive post-project to all participants. With some new projects, ESG demands will have
direct salience. A requirement for EU-based funded projects, for instance, is considering the environmental
dimension in all project activities. Post-project, meanwhile, an increasing number of industries assume a
quasi-co-regulatory role regarding ESG. Thus, businesses in receipt of an industry’s service need to report
on their ESG measures. At present, this is typically done by filling in questionnaires.
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