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Abstract- Artificial Intelligence (Al) integration with
Business Intelligence (BI) systems through
revolutionary innovations delivers data-oriented
insights and operational efficiency improvements to
enterprise decisions. The extensive utilization of Al
by businesses creates challenges regarding
transparency along with accountability along with
trust because many working Al models remain non-
interpretable to humans. XAl serves as a solution
that creates interpretation methodologies to audit
and understand Al-derived decisions thus both
supports regulatory compliance and builds trust
between Al stakeholders. The essential role of XAl
in improving transparency within enterprise Al
solutions receives detailed analysis in this document
through mention of SHapley Additive exPlanations
(SHAP) and Local Interpretable Model-agnostic
Explanations (LIME) along with decision trees and
various rule-based methods. This research
investigates both ethical and regulatory aspects of Al
transparency as well as evaluates the interpretation
model performance trade-offs and demonstrates how
XAl helps achieve fairness improvements in Al-
driven Bl applications. The research executes
comparative  investigations  with  case-based
examples to deliver an organized approach for firms
to execute XAl deployment at optimized performance
levels. Businesses should implement explainable Al
systems to their business intelligence frameworks
because these techniques improve both decision-
making precision and user trust and regulatory
adherence while providing competitive market
benefits. The paper finishes with current XAl trends
evaluations and recommendations regarding
enterprise efforts to establish transparent Al Bl
solutions.

Indexed Terms- Explainable Al (XAl), Business
Intelligence (BI), Enterprise Al Solutions, Al
Transparency and Accountability, Interpretable
Machine Learning

I. INTRODUCTION
Artificial Intelligence serves as a basic feature of

current Business Intelligence systems which allows
enterprises to investigate massive data collections to

IRE 1705604

detect patterns and make better decisions through
optimization processes. Al-powered Bl systems give
predictive forecasts and automation capabilities which
improve various organizational operations throughout
financial, healthcare, retail sectors as well as
manufacturing businesses. The main hurdle in
Business Intelligence enabled by Al arises from the
unclear decision-making mechanisms of Al systems
which lack firsthand explainability. Machine-learning
algorithms that use deep learning operate as "black
boxes" since they are unable to reveal how predicting
and recommending outputs are formed to business
stakeholders.

XAl has become an effective solution which
introduces explanatory methods that help users at all
comprehension levels  understand artificial
intelligence system choices. People now demand
transparency from Al systems because regulations are
growing stricter while ethical issues demand attention
besides requiring stakeholder trust in business Al
capabilities. Al explainability has become essential
according to European Union regulatory frameworks
that include the General Data Protection Regulation
(GDPR) and the Artificial Intelligence Act because it
matters especially in complex decision-making
scenarios across finance, healthcare, and legal sectors.

This paper examines how XAl improves enterprise Al
solution  transparency through interpretability
approaches alongside XAl implementation challenges
for Bl systems and their resulting benefits. The
analysis considers genuine business cases that
showcase how XAl technology permits enterprise-
level Al applications to integrate successfully. The
research presents guidelines for companies aiming to
combine Al  performance excellence and
explainability against compliance requirements and
business returns.

The next part of this document will provide

e An in-depth understanding of Explainable Al and
its significance in Business Intelligence.

e This paper discusses different XAl methods
which include model-specific and model-agnostic
techniques and how these approaches function in
Bl environments.
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e The importance of Al transparency exists in
sustaining regulatory compliance and ethical Al
implementation as well as building stakeholder
trust.

e The research explores multiple factors regarding
the implementation of XAl into enterprise Al
systems.

e The paper suggests future trends together with
innovations and strategic recommendations about
XAl implementation in enterprise Bl systems.

This research takes steps to support understanding
about Al transparency while delivering feasible
business intelligence actions for explainable Al
solution implementation.

Il. THE IMPORTANCE OF EXPLAINABLE Al
(XAI) IN BUSINESS INTELLIGENCE
OPERATES AS FOLLOWS

A. Defining Explainable Al (XAl)

The set of techniques and methodologies known as
Explainable Al enables transparent and interpretable
decision-making by Al systems for human
comprehension. Traditional black box Al models
differ from XAl since it provides users with visibility
into how the system reaches its predictions and
recommendations. XAl operates as the primary
solution to connect machine learning complexities
with human understanding requirements for making
Al-driven choices dependable and responsible.

The XAl framework within Business Intelligence
helps organizations comprehend Al-generated
insights for decision validation thus minimizing
decision uncertainties. Organizations benefit from
explainable Al outputs because they improve
compliance with regulations and increase user
acceptance and reduce potential issues that come from
Al predictions errors.

B. The Need for Explainability in Al-Driven Business
Intelligence

The increasing integration of artificial intelligence
into business intelligence brings forth new prospects
together with numerous difficulties. Business leaders
together with government regulators and consumer
groups express worry about Al systems because these
systems cannot show their decision-making processes.
The following conditions emphasize the requirement
for explainability in Al-based BI systems:

e Businesses within finance healthcare and legal
sectors must demonstrate full transparency in Al
decision-making processes because they operate
under mandatory regulatory standards. Businesses
must implement interpretable Al systems
according to European Union regulations
including GDPR and the Artificial Intelligence Act
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(EU) for operations affecting rights or individual
business activities.

e The establishment of trust in Al systems requires
organizations to deliver precise Al-driven insights
which can be understood by employees and
stakeholders along with their customers. Users
tend to resist depending on Al recommendations if
they cannot understand how those
recommendations were generated.

e The inability to explain Al models often permits
unintentional bias entry thus producing unethical
or discriminatory results. Explainable Al systems
offer a method to detect bias during operations
thus helping to maintain fairness within decision
processes.

e The adoption of Al solutions improves
significantly among business users at executive
and analyst levels because they need to see model
operations and verify outcomes.

C. Challenges in Traditional Al Decision-Making
The inner functioning of deep learning-based
approaches stays complex that makes it hard for
humans to understand them. Traditional Al
applications for Bl encounter based these main
problems during decision making:

Table 1

Challenge

Description

Opacity of Black-Box
Models

Many Al models lack
transparency, making it
difficult to explain how
they generate decisions.

Complexity VS.
Interpretability Trade-
Off

More  powerful Al
models tend to be less
interpretable, requiring

a balance between
performance and
explainability.

Lack of Standardized
Explainability Metrics

There is no universal
standard for measuring
the interpretability of Al

Adoption

models in BI
applications.
Resistance  to Al | Business users may

hesitate to rely on Al-
driven insights if they
cannot understand how
the decisions are made.
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Figure 1: Overcoming Challenges in Traditional Al
Decision-Making
Source: https://litslink.com/blog/ai-challenges

Businesses need to apply XAl techniques which both
show system transparency and preserve Al model
effectiveness. Following is an examination of
explainability techniques together with Business
Intelligence applications in the next section.

I1l. KEY TECHNIQUES FOR EXPLAINABILITY
IN Al FOR BUSINESS INTELLIGENCE

Different Explainable Al (XAl) techniques exist to
increase the transparency of Al-driven Business
Intelligence  (BIl). The classification system
differentiates between intrinsic methods which
operate within distinct models and post-hoc methods
that work with any model. The development of
interpretability within intrinsically designed models
constitutes intrinsic methods whereas post-hoc
methods work to provide explanations for pre-trained
complex models.

Key Features of Explainable Al

User Control Adversarial

uts
s
.

Tr ansparency Interpretal th
Cle Al ou be
haw the model
makes decisions
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Figure 2: Key features of Explainable Al
Source: https://datasciencedojo.com/blog/what-is-
explainable-ai

This part examines which XAl techniques work best
together with enterprise Al solutions.

A. Intrinsic (Model-Specific) Explainability
Techniques

The application of machine learning models which are
naturally easy to interpret forms the basis of intrinsic
XAl techniques. The designed transparency features
in these models align them with enterprise Al
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solutions that need auditability and regulatory
compliance features.They are:
Table 2
Technique Description Applicability in
Bl
Decision A tree-like | Useful for rule-
Trees model where | based decision-
each decision | making in
follows a set | financial  risk
of human- | assessment,
readable rules. | customer
segmentation,
and fraud
detection.
Linear and | Models that | Ideal for
Logistic establish a | forecasting
Regression direct trends, pricing
relationship optimization,
between input | and demand
variables and | prediction.
outcomes.
Rule-Based Al models that | Effective for
Learning generate automated
explicit rules | compliance
from training | checking  and
data. regulatory
reporting.

The methods used to improve explainability reduce
predictive capability since they do not achieve the
strength of Al models that utilize deep learning
approaches.

B. Post-Hoc (Model-Agnostic) Explainability
Techniques

Table-based explainability techniques become active
during training completion for Al models. Such
methods aid in interpreting complicated machine
learning models so they become clearer to business
stakeholders.
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Table 3
Technique Description Applicability in
Bl
SHapley A game- | Used in credit
Additive theoretic scoring,
exPlanations | approach that | customer churn
(SHAP) assigns analysis, and
importance predictive
values to | maintenance.
individual
features in a
model.
Local Approximate | Helps  explain
Interpretable | s black-box | Al-driven
Model- models using | recommendation
Agnostic simple, s in marketing
Explanations | interpretable | analytics and
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(LIME) models  for | financial
local forecasting.
predictions.

Partial Shows  the | Useful for

Dependence effect of a | assessing the

Plots (PDPs) | feature on a | impact of price
model's changes,
predictions customer
while behavior,  and
keeping other | economic
variables factors.
constant.

Counterfactua | Generates Applied in

| Explanations | hypothetical | automated loan
changes in | approvals and
input data to | employee
understand performance
model evaluations.
behavior.

C. Choosing the Right Explainability Technique for
BI

The process of XAl technique selection needs to
match both how complex the Al model is and what
requirements the business application has.

o Decision trees together with rule-based learning
serve best for situations that require rule-based
decision-making systems such as compliance and
auditing tasks.

e Complex Al systems (predictive analytics and
fraud detection) receive valuable explanations
from post-hoc techniques that include SHAP and
LIME.

¢ When trying to comply with regulations including
GDPR and financial audits organizations should
merge intrinsic analysis techniques with post-hoc
explainability capabilities for transparency and
accountability purposes.

The application of these approaches allows businesses
to establish equilibrium between Al system
effectiveness and readability while assuring
transparency and regulatory compliance in Bl
solutions that use Al.

IV. BENEFITS OF EXPLAINABLE Al IN
BUSINESS INTELLIGENCE

Business Intelligence (BI) receives substantial value
from Explainable Al (XAl) implementation because it
delivers advantages that extend past regulatory
requirements. Businesses that use XAl gain improved
transparency in their decision outcomes while
reducing risks alongside better Al acceptance from
their business staff. The benefits of adding XAl
technology to enterprise Al systems are explained
through this section.
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Explainable Al

ExplaintoJustify  Explainto Control  Explain to Discover

Figure 3: Benefits of Explainable Al in Business
Intelligence

Explain to Improve

Source:
https://www.birlasoft.com/articles/demystifying-
explainable-artificial-intelligence

A. Enhancing Transparency and Trust in Al-Driven
Decisions

Many machine learning models face the major
adoption challenge because of their closed-box
operation. The explanation capabilities of XAl
systems clarify computer-generated insights which
builds confidence in decisions among users at
different levels of an organization and external
stakeholders.

e Prior to making strategic choices business
executives can grasp the Al-produced forecasts
and recommendations.

e The implementation of XAl helps staff members
and analysts develop trust in Al technologies
which increases their usage of Bl platforms.

e Al systems with transparent decision processes
gain acceptance from both customers and
regulators who need to fulfill GDPR demands and
requirements of the Al Act.

Al transparency boosts confidence among people
when transactions run automatically as well as scoring
applicants and making employee selections and
evaluating risks through assessment tools.

B. Improving Regulatory Compliance and Ethical Al
Practices

The regulatory authorities of both governments and
industries are establishing tougher constraints that
govern Al deployment specifically targeting finance
healthcare as well as insurance sectors. XAl enables
businesses to:

e According to GDPR and similar laws
organizations must explain all decisions made by
Al systems that impact individual persons.

e XAl models enable organizations to detect
possible biases that emerge from hiring algorithms
and loan approval systems and pricing techniques.

ICONIC RESEARCH AND ENGINEERING JOURNALS 456



© MAR 2024 | IRE Journals | Volume 7 Issue 9 | ISSN: 2456-8880

e The process of auditability becomes possible when
businesses document and validate the decisions
that Al systems produce for legal and regulatory
inspection.

Organizations in tightly regulated industries must use
XAl because accountable and fair operations represent
their top priorities.

C. Enhancing Decision-Making with Actionable
Insights

Al systems present forecast results yet they do not
justify why specific decisions have been made. XAl
enhances Bl systems by:

e Business users access complete rationales about
the Al-generated recommendations that explain

how different elements influenced their generation.

e Companies must determine which business
components generate the highest impact on
revenue predictions plus customer attrition
statistics and risk evaluation procedures.

e Through this capability users gain access to
simulation tools which let them evaluate various
strategic options for decision-making.

Customer retention analytics benefits from XAl
technologies which demonstrate which elements of
pricing support or customer service or product quality
respectively influence customer abandonment rates
most significantly.

D. Reducing Operational and Financial Risks

Al-based BI solutions need to be dependable and
responsible to prevent mistakes that cost money. The
application of XAl works as a risk reduction tool
through the following mechanisms:

e The system helps detect irregular patterns together
with unique occurrences during financial
transactions as well as security threats and
fraudulent behavior.

e The use of explainable models decreases business
mistakes by protecting organizations from
inaccurate predictions and wrong risk evaluations
and unethical decisions.

e The transparency of Al systems helps enterprises
maintain proper business operations that follow
both market requirements along with legislative
rules.
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Financial institutions employ SHAP or LIME to
confirm that their lending Al system does not deny
loan applications due to discriminatory elements.

D. Al Implementation in All Enterprise Areas

Al skepticism exists in many organizations because
their users struggle to understand complex machine
learning models. The adoption of XAl resolves this
gap since it enables non-technical business users to
access and interpret Al methods.

Table 4

How XAl Enhances
Decision-Making
Transparent credit risk

Enterprise Function

Finance & Risk

Management assessment, fraud
detection, and investment
predictions.

Marketing & | Al-driven customer

Customer  Insights | segmentation,

personalized
recommendations,  and
churn analysis.

Human Resources & | Fair Al-based hiring,

Recruitment employee  performance
analysis, and workforce
planning.

Supply Chain & | Al-driven demand

Logistics forecasting, inventory

optimization, and route
planning.

ARTIFICIAL
INTELLIGENCE Jo .
I
0 ) %
— \\§
T S

Figure 4:Implementation of Al in All Enterprise
Areas
Source:
https://wwwa3.technologyevaluation.com/research/arti
cle/how-ai-is-transforming-erp.htmil

When businesses adopt Artificial Intelligence they
achieve complete exploitation of their data-driven
decisions.

Summary of Benefits
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Business Intelligence receives the following benefits

when explainer techniques integrate within the system:

e Greater transparency in Al-driven insights.

e Regulatory compliance and ethical Al practices.

e Improved decision-making with actionable
insights.

e Reduced financial and operational risks.

o Higher Al adoption across business functions.

Enterprises that use explainable Al techniques
enhance trust while delivering better decisions and
ensure compliance which enables them to build
sustainable Al-driven growth.

V. IMPLEMENTATION STRATEGIES FOR
EXPLAINABLE Al IN BUSINESS
INTELLIGENCE

Explainable Al (XAIl) implementation in Business
Intelligence (BI) demands an organized method which
coordinates performance quality with interpretability
measurement. Businesses need to deploy frameworks
as well as tools and best practices because they ensure
the transparency and trustworthiness of Al-driven
insights together with their utility for practical
application. The section describes essential strategies
that enable the adoption of XAl technology within
enterprise Business Intelligence solutions.

Neuromorphic Computing

R

-
.
=
= °

.

Flgure 5: Artificial Intelllgence Technology
Landscape

A. Selecting the Right Al Models for Explainability
An effective XAl strategy depends upon picking
suitable Al models as its fundamental element.
Organizations should consider:

e A priority on transparency requires enterprises to
select intrinsic explainable models that include
decision trees and linear regression and rule-based
systems.

e Post-Hoc Explainability techniques such as SHAP,
LIME, and counterfactual explanations should be
used to enhance interpretability of complex
models which include deep learning and ensemble
methods.
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Best Practice Calls for Enterprises to Maintain
Practical Model Accuracy Levels While Upgrading
Explained Performance Options and Meeting Industry
Standards.

B. Embedding XAl into Business Intelligence
Platforms

The current BI platforms include Tableau and Power
Bl and Looker due to their Al capabilities that produce
insights. These online platforms become more
explainable through enhancements which include:

e The display of prediction modifications caused by
each variable can be achieved through both SHAP
and PDP methods.

e The system produces automated explanations
which describe Al-recommended choices in Bl
dashboard recommendations.

e User-Friendly Interpretability Reports should be
available to decision-makers who need access to
understand and trust Al outputs.

The retail company can show which variables such as
seasonal effects and promotion events and competitor
pricing affect their predictions using SHAP values
integrated into their Business Intelligence platform.

C. Ensuring Regulatory Compliance and Ethical Al
Governance

To implement successful Al  explainability
organizations must follow all legal principles and
ethical requirements together with corporate
governance standards. Key steps include:

e Internal organizations should create Al
accountability policies that guide fairness
standards while setting guidelines for bias
reduction along with transparency requirements.

e Organizations should perform Bias Audits as
scheduled tests to both find and remove biases
within Al decision-making systems.

e A matter of record maintenance exists for Al-
generated insights because these documents
ensure regulatory compliance.

The European Banking Authority (EBA) demands
financial institutions maintaining interpretability of
their Al-based credit scoring models in the financial
services sector. Companies need to utilize XAl
techniques because these techniques enable them to
validate their loan approval and rejection decisions.

D. Training Business Users on Al Interpretability

The implementation of XAl demands that non-
technical  stakeholders  build a  sufficient
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comprehension of Al-driven decisions combined with
trust in those decisions. Organizations should:

e Organizations should organize educational
programs about Al analysis interpretation for their
decision-making personnel.

e Al explanations need simple methods to help
interpret outputs with visual interfaces combined
with NLP technology.

¢ Organizations should develop a culture that lets
workers produce Al recommendations while
requiring them to verify predictions before the
business takes decisions.

The marketing team utilizing Al for customer
segmentation requires knowledge about the process
by which Al computes customer lifetime value (CLV)
scores as well as action strategies from these insights.

E. Leveraging XAl Tools and Frameworks

A variety of open-source along with commercial tools
exist to enable Al explainability.

Table 5
Tool/Framework | Description Use Case in Bl
SHAP (SHapley | Provides Understanding
Additive feature key drivers in
Explanations) importance credit scoring,
scores based on | fraud  detection,
cooperative and risk
game theory. assessment.
LIME  (Local | Generates local | Explaining  Al-

Interpretable approximations

driven marketing

Model-agnostic | of complex | campaign
Explanations) models. recommendations.
IBM Al | A suite of XAl | Ensuring
Explainability tools for bias | compliance in HR
360 detection and | hiring models.

interpretability.

Google What-If | Allows users to
Tool test Al models
with different
data scenarios.

demand
forecasting.

Assessing  model
robustness in

Enterprises should implement these tools along their
Al pipelines for constant oversight of Al decision-
making procedures.

F. Key Considerations for Enterprise XAl Adoption
The adoption of XAl in Bl presents multiple barriers
that organizations need to handle during
implementation.

o Model accuracy often suffers when interpretability
increases since complex predictive models achieve
superior accuracy results than their simpler
alternatives.
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e The XAl technique SHAP consumes large
computing  resources  which can  reduce
performance of real-time analysis.

e A successful implementation of XAl demands
communication and understanding between three
essential enterprise groups which include data
scientists and both business leadership members
and compliance teams.

Organizations should combine two explainability
approaches that use straightforward interpretability
methods first followed by post-hoc explanation
techniques applied to complex models.

Summary of Implementation Strategies
The implementation of effective XAl in Business
Intelligence requires enterprises to follow these steps:

¢ Organizations need to select their Al models based
on how well they explain their capabilities.

e Bl platforms need an additional layer for
explainability along with visualization tools.

e Compiling with regulations becomes possible by
implementing governance frameworks for Al.

e Organizations need to train their business users to
both understand and accept information generated
through Al modeling systems.

e Business users should utilize XAl tools to enhance
transparency levels of their models.

The combination of these strategies enables
organizations to reach their maximum potential
regarding Al insights as well as achieve
trustworthiness and  fairness and  maintain
accountability.

VI. CHALLENGES AND FUTURE DIRECTIONS
IN EXPLAINABLE Al FOR BUSINESS
INTELLIGENCE

Business organizations must overcome multiple issues
when they implement Explainable Al (XAl) systems
into their Business Intelligence (BI) operations to
ensure transparent functions and usable interfaces
alongside regulatory compliance requirements.
Organizations need to overcome these obstacles to
truly experience all advantages provided by Al-
assisted decision processes. XAl in Bl will evolve
through analyzing specific obstacles and developing
new patterns that form the foundation of its future
advancement.

A. Key Challenges in Implementing Explainable Al

Enterprises face major implementation hurdles when
trying to use XAl systems despite its numerous
benefits. The implementation of Explainable Al runs
into various types of difficulties which affect the
process.
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i. Trade-Off Between Accuracy and Interpretability

e Advanced models deliver top accuracy yet
struggle with having explainable reasoning
methods.

e Decision trees together with linear regression
represent simpler modeling approaches which
make predictions more understandable even
though they do not achieve the same degree of
accuracy.

e The achievement of both precise outcomes and
explainable systems presents a prime difficulty for
organizations attempting to solve this challenge.

The combination of superior performance by deep
learning models in fraud detection has been limited by
their insufficient capability to explain their decisions
thus causing problems with regulatory compliance.

ii. Scalability and Performance Issues

e Technical limitations of explainable Al
approaches such as SHAP and LIME prevent them

from being used in real-time BI analytics networks.

e The process of making Al systems explainable
throughout large complex business systems which
handle extensive data presents an ongoing
difficulty.

A financial institution having Al-based risk
assessment tools faces difficulties to provide
instantaneous explanations when processing millions
of transactions.

iii. Lack of Standardized Explainability Frameworks

e Every industry currently operates without clear
guidelines to measure Al explainability in their
systems.

o Different explainability approaches must be
applied by enterprises since regulatory standards
differ among jurisdictions.

e Standardization  standards
compliance threats while
management of Al projects.

would  reduce
simplifying  the

The regulatory rules for Al explainability between
financial services which include GDPR and SR 11-7
and Dodd-Frank Act create different requirements
than in healthcare that involves HIPAA and FDA
AI/ML guidance therefore requiring domain-specific
XAl frameworks.

iv. Human Trust and Adoption Barriers
e Decision-makers will tend to avoid Al-driven

recommendations when explanations do not
provide clear and non-technical understanding.
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Business users develop distrust of Al outputs
because they lack the ability to interpret the
complex results.

e The adoption of Al systems depends heavily on the
development of easy-to-understand explanations
for users by organizations.

Al-powered customer churn prediction generates
insights which sales teams fail to trust when the
organizations' staff cannot identify what causes Al-
driven forecast estimations.

. Ethical Concerns and Bias in Al Models

<

o Systems powered by artificial intelligence acquire
biases present in their training information that
results in unequal decision processes.

e The detection of bias through XAl technigues
mandates proactive governance steps along with
intervention to solve the issue.

e Al models need organizations to maintain fairness
together with accountability and transparency
(FAT) standards in their operations.

Studies in human resources analytics show Al systems
that evaluate candidates experience ethical problems
when they show gender-based or racial-based
preferences in their analysis. This situation
demonstrates the importance of creating responsible
Al practices.

B. Future Directions in Explainable Al for Business
Intelligence

The next generation XAl solutions arise from research
together with industry innovations which target these
challenges. Key future trends include:
i. Advancements in Hybrid Al Models

e Industry seeks to merge decision trees which
produce explanations and deep learning systems
that perform at high levels for interventional
knowledge without losing predictive strength.

e Al developers should build new architectures
which connect interpretable rule systems to
statistical methods to achieve clear explanations.

Organizations can use a model which unites an
explainable decision tree algorithm with an accurate
neural network system for credit risk assessment to
reach precise decisions and provide explanations for
loan approvals.

ii. Al-Specific Regulatory Frameworks and Standards

e Public organizations and trade associations
maintain their focus on building universal
requirements for Al explainability.

o High-risk applications including financial services
and healthcare and legal decisions will probably
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need to implement XAl according to forthcoming
regulations.

e Organizations need to actively prepare themselves
based on developing Al governance frameworks.

Future enterprise Al strategies will change because the
EU Al Act plans to execute strict explainability
regulations for essential industrial sector Al model
applications.

iii. Automated Explainability and Self-Interpreting Al

e Al platforms of the following generation will
include native explainability features instead of
depending on independent post-hoc methods.

e Al nplatforms will create simple human-
understandable explanations through natural
language processing (NLP) tools for non-
engineering staff.

The "Explainable Boosting Machines" system from
Google delivers self-explanatory enterprise-grade
high-performance models.

iv. Integration of Al Explainability with Business
Intelligence Dashboards

e Future versions of Bl platforms will embed Al
explanation capabilities directly into their reports
together with visual components.

e Users will gain access to Al-generated insights
through which they can modify their models
dynamically by following the explanations
provided by the system.

Retail Bl dashboards featuring Al predictions present
interactive explanations that let users examine what
affects sales forecast levels through pricing and
market actions and promotional strategies.

v. Ethical Al Frameworks and Bias Auditing Tools

e Scientists currently devote their research toward
building frameworks for detecting Al biases as
well as ensuring Al fairness.

e Al ethics committees together with regulatory
bodies will expand their responsibilities for
upholding responsible Al use through enforcement
measures.

e Enterprise Al development will adopt bias
auditing tools as standardized procedures.

The Al Fairness 360 from IBM and What-If Tool by
Google provide businesses with tools to both find and
reduce bias contained in BI applications powered by
Al.

C. Summary of Challenges and Future Directions

Table 5
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Challenges in XAl | Future Solutions and

Adoption Innovations

Trade-off between | Hybrid Al models

accuracy and | combining

interpretability interpretability and
performance

Scalability and | Optimized

performance issues explainability
techniques for real-time
Bl

Lack of standardized
frameworks

Al-specific regulations
(e.g., EU Al Act, U.S.
Al Bill of Rights)
Human  trust  and | Self-interpreting Al
adoption barriers with automated
explanations

Ethical concerns and | Bias detection and
bias fairness auditing tools

The implementation of Explainable Al by businesses
to overcome present obstacles will boost decision
efficiency and regulatory adherence and user
acceptance in Bl solutions.

VII. FUTURE TRENDS AND
RECOMMENDATIONS

XAl adoption in Business Intelligence (BI) develops
through the integration of novel innovations and the
establishment of governing strategies. This section
details main XAl advancement directions with
insights into Al governance needs for enterprises and
provides step-by-step guidance for organizations
implementing XAl in Bl solutions.

A. Emerging Innovations in Explainable Al

Al research and industrial advancements now work to
resolve and eliminate existing limitations within
conventional XAl system methods. The following
innovations will improve three elements of enterprise
Bl solutions: explainability, usability and scalability.

i. Context-Aware Al Explanations

e Al systems produce custom explanations that
apply to level of expertise and specific business
requirements of users.

e The explanation capabilities of context-aware XAl
present multi-tiered information structures for
users with different levels of expertise such as data
scientists as well as executives alongside frontline
personnel.

e The method strengthens decision processes
because explained information suits user expertise
and business domain understanding levels.

Financial risk assessment models provide technical
information about models to data analysts together
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with straightforward explanations of important risk
factors for executive team members.

ii. Causal Al and Counterfactual Explanations

e The main objective of Causal Al is to discover
logical links between data elements which
establish causal relationships between factors.

e Users who employ counterfactual explanations
gain the capability to examine hypothetical
scenarios thus enhancing the functionality of Al-
driven decisions.

Counterfactual XAl helps companies understand
which variables such as price or customer engagement
would influence customer retention rates by studying
potential changes in the system.

iii. Interactive Al and Explainability-as-a-Service
(XaaS)

e Users utilize interactive Al interfaces to request
and refine Al-explained information while they
interact with the system dynamically.

e Companies can realize XAl functionality through
cloud-based explainability solutions provided by
XaaS platforms which  require  minimal
infrastructure adjustments.

Users benefit from Artificial Intelligence-powered
Business Intelligence dashboards by modifying model
inputs which generate instant explanations about
prediction effects through the system.

iv. Neural Symbolic Al for Transparency

e Hybrid models combining neural networks with
symbolic reasoning enhance interpretability
without sacrificing accuracy.

e Symbolic Al-based rule generation makes deep
learning models more transparent and verifiable.

Example: In fraud detection, a neural-symbolic Al
system can explain patterns using logical rules
alongside deep learning insights.

v. Blockchain for Explainable Al Auditability

e Blockchain technology is being explored for
tracking Al decision-making, ensuring traceability
and compliance.

e Smart contracts can record Al explanations,
enabling regulatory bodies to audit and verify Al
decisions.

Example: In healthcare, blockchain-enabled Al
models can store medical diagnosis explanations in a

IRE 1705604

tamper-proof ledger, ensuring transparency in patient
care decisions.

B. The Role of Al Governance in Enterprise Adoption

Effective Al governance is crucial for ensuring
responsible, transparent, and ethical Al adoption in BI.
Organizations must implement structured governance
frameworks that address the following:

i. Regulatory Compliance and Legal Frameworks

e Governments worldwide are introducing Al
regulations to mandate transparency in Al-driven
decision-making.

o Enterprises must align with laws such as the EU
Al Act, GDPR, and the U.S. Al Bill of Rights to
avoid legal risks.

Example: Financial institutions using Al for credit
scoring must provide explanations for loan rejections
to comply with consumer protection laws.

ii. Ethical Al and Fairness Audits

o Al bias detection and fairness audits are becoming
mandatory for high-risk Al applications.

e Organizations must integrate fairness metrics and
perform bias evaluations throughout the Al
lifecycle.

Example: HR departments leveraging Al for
recruitment must regularly audit Al-driven hiring
models to prevent discriminatory bias.

iii. Al Explainability in Risk Management

e Explainability is critical for Al-driven risk
management in industries such as banking,
healthcare, and insurance.

e Al governance frameworks should establish
guidelines for transparent risk assessment and
decision documentation.

Example: An insurance company deploying Al for
fraud detection must ensure its models provide
interpretable alerts for flagged claims to enable human
review.

iv. Stakeholder Involvement in Al Governance

e Enterprises must create cross-functional Al
governance teams involving data scientists,
business leaders, compliance officers, and legal
experts.
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e A multi-disciplinary approach ensures that Al
explainability aligns with organizational goals and
ethical principles.

Example: Al governance teams in multinational
corporations ensure that BI-driven Al models comply
with regional regulations and industry standards.

C. Recommendations for Organizations Implementing
XAl in Bl

To successfully integrate Explainable Al into
Business Intelligence, enterprises should follow these
best practices:

i. Prioritize Explainability in Al Model Selection

e Choose models that balance accuracy and
interpretability, ensuring that Al-driven insights
are both reliable and explainable.

e Opt for hybrid Al architectures that enhance
transparency without compromising performance.

Recommendation: Use Explainable  Boosting
Machines (EBMs) or interpretable neural networks in
Bl applications requiring high transparency.

ii. Implement Explainability from the Design Phase

e Incorporate explainability considerations into Al
development, rather than treating it as an
afterthought.

e Design Al models with built-in transparency
mechanisms and user-friendly explanations.

Recommendation: Use model cards and algorithmic
transparency reports to document Al decision-making
processes.

iii. Enhance User Experience with Customizable
Explanations

e Ensure Al explanations are tailored to different
stakeholders (e.g., technical vs. non-technical
users).

e Use natural language generation (NLG)
techniques to provide human-readable Al insights.

Recommendation: Deploy adaptive Al explanations
that adjust based on the user’s role and level of
expertise.

iv. Integrate Explainability into Bl Dashboards

e Embed Al explanations directly into BI
dashboards for seamless decision support.
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e Enable users to interact with Al insights through
visualization tools.

Recommendation: Use interactive heatmaps, SHAP
summary plots, and feature importance charts to
improve user understanding of Al-driven predictions.

vi. Align with Al
Regulations

Governance Standards and

e Ensure Al explainability frameworks comply with
emerging legal and ethical guidelines.

e Conduct regular audits and assessments to
evaluate Al transparency.

Recommendation: Develop Al governance policies
and implement bias detection tools (e.g., IBM Al
Fairness 360, Google’s What-If Tool) for regulatory
compliance.

D. Summary of Future Trends and Recommendations

Table 6
Emerging Innovations Governance and Best
Practices
Context-aware Al | Align Al models with
explanations regulatory  standards
(e.g., GDPR, Al Act)
Causal Al and | Establish fairness
counterfactual reasoning | audits to prevent Al
bias
Interactive Al and | Implement

Explainability-as-a- explainability from the

Service (XaaS) design phase

Neural symbolic Al for | Customize Al

transparency explanations for
different user levels

Blockchain  for Al | Embed Al

auditability explainability into Bl
dashboards

By embracing these innovations and governance
strategies, businesses can enhance trust, regulatory
compliance, and decision-making transparency in Al-
driven Business Intelligence.

CONCLUSION

Explainable Al (XAIl) is transforming Business
Intelligence (BI) by enhancing transparency,
improving trust in Al-driven insights, and ensuring
compliance with regulatory frameworks. As Al
continues to play a crucial role in enterprise decision-
making, organizations must prioritize explainability to
mitigate risks associated with black-box models,
biases, and ethical concerns. The ability to understand,
interpret, and validate Al-generated outputs is
becoming a key differentiator for businesses seeking
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to leverage Al for strategic decision-making while
maintaining stakeholder confidence.

Despite its significant benefits, the implementation of
XAl in Bl is not without challenges. The trade-off
between model accuracy and interpretability remains
a major concern, as highly explainable models may
not always perform at the same level as complex deep
learning algorithms. Additionally, the lack of
standardized XAl frameworks across industries can
create inconsistencies in how Al explanations are
generated and presented. Businesses must therefore
adopt a multi-disciplinary approach that incorporates
data scientists, business analysts, compliance officers,
and end-users to develop Al systems that balance
accuracy, transparency, and usability.

Emerging innovations such as causal Al,
counterfactual reasoning, hybrid neural-symbolic Al,
and Explainability-as-a-Service (XaaS) are paving the
way for more robust and interpretable Al solutions.
These advancements are enabling businesses to
customize explanations based on user roles, generate
scenario-based insights, and integrate XAl directly
into Bl dashboards for seamless decision support.
Furthermore, blockchain technology is providing new
avenues for auditing Al decisions, ensuring greater
accountability and compliance in Al-driven business
applications.

To successfully implement XAl in BI, organizations
must align Al governance with ethical and legal
standards, such as GDPR, the EU Al Act, and the U.S.
Al Bill of Rights. Governance frameworks should
incorporate bias audits, fairness evaluations, and
transparent reporting mechanisms to ensure Al
systems are fair, unbiased, and aligned with business
objectives. Businesses should also invest in
explainability tools, such as SHAP, LIME, and IBM
Al Fairness 360, to enhance interpretability while
maintaining model performance.

Looking ahead, the role of Al governance, stakeholder
collaboration, and continuous advancements in XAl
techniques will shape the future of explainable Al in
Business Intelligence. Organizations that proactively
embrace explainability will not only enhance their Al-
driven decision-making but also gain a competitive
edge in an increasingly Al-driven business landscape.
By prioritizing transparency, accountability, and
usability, enterprises can maximize the value of Al
while fostering trust, compliance, and responsible Al
adoption.

REFERENCES

[1] Adadi, A., & Berrada, M. (2018). Peeking inside
the black-box: a survey on explainable artificial
intelligence (XAl). IEEE access, 6, 52138-

IRE 1705604

(2]

(3]

[4]

(5]

(6]

(7]

(8]

[l

ICONIC RESEARCH AND ENGINEERING JOURNALS

52160.https://doi.org/10.1109/ACCESS.2018.2
870052

Ahmad, M. A., Eckert, C., & Teredesai, A. (2018,
August). Interpretable machine learning in
healthcare. In Proceedings of the 2018 ACM
international conference on bioinformatics,
computational biology, and health
informatics (pp. 559-
560).https://doi.org/10.1145/3233547.3233667
Aruldoss, M., Lakshmi Travis, M., & Prasanna
Venkatesan, V. (2014). A survey on recent
research in business intelligence. Journal of
Enterprise Information Management, 27(6),
831-866.https://doi.org/10.1108/JEIM-06-2013-
0029

Aurrieta, A. B., Diaz-Rodriguez, N., Del Ser, J.,
Bennetot, A., Tabik, S., Barbado, A., .. &
Herrera, F. (2020). Explainable Artificial
Intelligence  (XAl): Concepts, taxonomies,
opportunities and challenges toward responsible
Al. Information fusion, 58, 82-
115.https://doi.org/10.1016/j.inffus.2019.12.012
Allen, G. I, Gan, L., & Zheng, L. (2023).
Interpretable machine learning for discovery:
Statistical challenges and opportunities. Annual
Review of Statistics and Its
Application, 11.https://doi.org/10.1146/annurev
-statistics-040120-030919

Azodi, C. B., Tang, J., & Shiu, S. H. (2020).
Opening the black box: interpretable machine
learning for geneticists. Trends in
genetics, 36(6), 442-455.

Balasubramaniam, N., Kauppinen, M., Rannisto,
A., Hiekkanen, K., & Kujala, S. (2023).
Transparency and explainability of Al systems:
From ethical guidelines to
requirements. Information and Software
Technology, 159,

107197 .https://doi.org/10.1016/j.infsof.2023.10
7197

Busuioc, M. (2021). Accountable artificial
intelligence: Holding algorithms to
account. Public administration review, 81(5),
825-836.https://doi.org/10.1111/puar.13293
Bogina, V., Hartman, A., Kuflik, T., & Shulner-
Tal, A. (2022). Educating software and Al

stakeholders about algorithmic  fairness,
accountability, transparency and
ethics. International  Journal of Artificial
Intelligence in Education, 1-

26.https://doi.org/10.1007/s40593-021-00248-0

464



[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

IRE 1705604

© MAR 2024 | IRE Journals | Volume 7 Issue 9 | ISSN: 2456-8880

Cranmer, M. (2023).
learning for science with PySR and
SymbolicRegression. jl. arXiv preprint
arXiv:2305.01582.https://doi.org/10.48550/ar Xi
v.2305.01582

Das, A., & Rad, P. (2020). Opportunities and
challenges in explainable artificial intelligence
(xai): A survey. arXiv preprint
arXiv:2006.11371.https://doi.org/10.48550/arXi
v.2006.11371

Doshi-Velez, F., & Kim, B. (2017). Towards a
rigorous science of interpretable machine
learning. arXiv preprint
arXiv:1702.08608.https://doi.org/10.48550/ar Xi
v.1702.08608

Du, M., Liu, N., & Hu, X. (2019). Techniques
for interpretable machine
learning. Communications of the ACM, 63(1),
68-77.http://dx.doi.org/10.1145/3359786
Doshi-Velez, F., Kortz, M., Budish, R., Bavitz,
C., Gershman, S., O'Brien, D., ... & Wood, A.
(2017). Accountability of Al under the law: The
role of explanation. arXiv preprint
arXiv:1711.01134.https://doi.org/10.48550/arXi
v.1711.01134

Davenport, T. H. (2018). From analytics to
artificial intelligence. Journal of Business
Analytics, 1(2), 73-
80.https://doi.org/10.1080/2573234X.2018.154
3535

Foley, E., & Guillemette, M. G. (2012). What is
business intelligence?.  In Organizational
Applications  of  Business Intelligence
Management: Emerging Trends (pp. 52-75). IGI
Global Scientific Publishing.

Felzmann, H., Fosch-Villaronga, E., Lutz, C., &

Interpretable machine

Tamo-Larrieux, A (2020). Towards
transparency by design for artificial
intelligence. Science and engineering
ethics, 26(6), 3333-

3361.https://doi.org/10.1007/s11948-020-
00276-4

Gunning, D., Stefik, M., Choi, J., Miller, T.,
Stumpf, S., & Yang, G. Z. (2019). XAl—
Explainable  artificial  intelligence. Science
robotics, 4(37),
eaay7120.https://doi.org/10.1126/scirobotics.aa
y7120

Grossmann, W., & Rinderle-Ma, S. (2015).
Fundamentals of business
intelligence.https://doi.org/10.1007/978-3-662-
46531-8

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

ICONIC RESEARCH AND ENGINEERING JOURNALS

Gil, D., Hobson, S., Mojsilovi¢, A., Puri, R., &
Smith, J. R. (2019). Al for management: An
overview. The future of management in an Al
world: Redefining purpose and strategy in the
fourth industrial revolution, 3-
19.https://doi.org/10.1007/978-3-030-20680-
2.1

Gerlings, J., Shollo, A., & Constantiou, 1. (2020).
Reviewing the need for explainable artificial
intelligence (XAl). arXiv preprint
arXiv:2012.01007 .https://doi.org/10.48550/ar Xi
v.2012.01007

Gunning, D., & Aha, D. (2019). DARPA’s
explainable artificial intelligence  (XAl)
program. Al magazine, 40(2), 44-
58.https://doi.org/10.1609/aimag.v40i2.2850
Hawking, P., & Sellitto, C. (2010). Business
Intelligence (BI) critical success factors.
Haleem, A., Javaid, M., Qadri, M. A,, Singh, R.
P., & Suman, R. (2022). Artificial intelligence
(Al) applications for marketing: A literature-
based study. International Journal of Intelligent
Networks, 3, 119-
132.https://doi.org/10.1016/].ijin.2022.08.005
Isik, O., Jones, M. C., & Sidorova, A. (2011).
Business intelligence (BI) success and the role of
Bl capabilities. Intelligent systems in accounting,

finance and  management, 18(4), 161-
176.https://doi.org/10.1002/isaf.329

Ignatiev, A. (2020). Towards trustable
explainable Al In International  Joint

Conference on Atrtificial Intelligence-Pacific
Rim International Conference on Artificial
Intelligence 2020 (pp. 5154-5158). Association
for the Advancement of Artificial Intelligence
(AAAL).

Jia, Q., Guo, Y., Li,R, Li, Y., &Chen, Y. (2018).
A conceptual artificial intelligence application
framework in human resource management.
Kuang, L., He, L. I. U., Yili,R. E. N., Kali, L. U.
0., Mingyu, S. H. I, Jian, S. U., & Xin, L. I.
(2021). Application and development trend of
artificial intelligence in petroleum exploration
and development. Petroleum Exploration and
Development, 48(1), 1-
14.https://doi.org/10.1016/S1876-
3804(21)60001-0

Katyal, S. K. (2019). Private accountability in
the age of artificial intelligence. UCLA L.
Rev., 66, 54.

Kiseleva, A., Kotzinos, D., & De Hert, P. (2022).
Transparency of Al in healthcare as a

465



[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

IRE 1705604

© MAR 2024 | IRE Journals | Volume 7 Issue 9 | ISSN: 2456-8880

multilayered system of accountabilities: between
legal requirements and technical
limitations. Frontiers in artificial intelligence, 5,
879603.https://doi.org/10.3389/frai.2022.87960
3

Kim, B., Park, J., & Suh, J. (2020). Transparency
and accountability in Al decision support:
Explaining and visualizing convolutional neural
networks for text information. Decision Support
Systems, 134,
113302.https://doi.org/10.1016/j.dss.2020.1133
02

Loi, M., & Spielkamp, M. (2021, July). Towards
accountability in the use of artificial intelligence
for public administrations. In Proceedings of the
2021 AAAI/ACM Conference on Al, Ethics, and
Society (pp. 757-
766).https://doi.org/10.1145/3461702.3462631
Molnar, C., Casalicchio, G., & Bischl, B. (2020,
September). Interpretable machine learning-a
brief history, state-of-the-art and challenges.
In Joint European conference on machine
learning and  knowledge  discovery in
databases (pp. 417-431). Cham: Springer
International
Publishing.https://doi.org/10.1007/978-3-030-
65965-3 28

Murdoch, W. J., Singh, C., Kumbier, K., Abbasi-
Asl, R., & Yu, B. (2019). Interpretable machine
learning: definitions, methods, and
applications. arXiv preprint
arXiv:1901.04592.https://doi.org/10.1073/pnas.
1900654116

Murdoch, W. J., Singh, C., Kumbier, K., Abbasi-
Asl, R., & Yu, B. (2019). Definitions, methods,
and applications in interpretable machine
learning. Proceedings of the National Academy
of Sciences, 116(44), 22071-
22080.https://doi.org/10.1073/pnas.1900654116
Memarian, B., & Doleck, T. (2023). Fairness,
Accountability, Transparency, and Ethics
(FATE) in Artificial Intelligence (Al) and higher
education: A systematic review. Computers and
Education: Artificial Intelligence, 5,
100152.https://doi.org/10.1016/j.caeai.2023.100
152

Molnar, C. (2020). Interpretable
learning. Lulu. com.

Miiller, R. M., & Lenz, H. J. (2013). Business
intelligence. Berlin, Heidelberg: Springer Berlin
Heidelberg.https://doi.org/10.1007/978-3-642-
35560-8

machine

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

ICONIC RESEARCH AND ENGINEERING JOURNALS

Pawar, U., O’shea, D., Rea, S., & O’reilly, R.
(2020, June). Explainable Al in healthcare.
In 2020 international conference on cyber
situational awareness, data analytics and
assessment (CyberSA) (pp. 1-2).
IEEE.https://doi.org/10.1109/CyberSA49311.20
20.9139655

Pan, X., Pan, X., Song, M., Ai, B., & Ming, Y.
(2020). Blockchain technology and enterprise
operational ~ capabilities: ~ An  empirical
test. International  Journal of Information
Management, 52,
101946.https://doi.org/10.1016/j.ijinfomgt.2019
.05.002

Ransbotham, S., Gerbert, P., Reeves, M., Kiron,
D., & Spira, M. (2018). Artificial intelligence in
business gets real. MIT sloan management
review.

Ramakrishnan, T., Jones, M. C., & Sidorova, A.
(2012). Factors influencing business intelligence
(BI) data collection strategies: An empirical
investigation. Decision support systems, 52(2),
486-
496.https://doi.org/10.1016/j.dss.2011.10.009
Rudin, C., Chen, C., Chen, Z., Huang, H.,
Semenova, L., & Zhong, C. (2022). Interpretable
machine learning: Fundamental principles and
10 grand challenges. Statistic Surveys, 16, 1-85.
Riikkinen, M., Saarijarvi, H., Sarlin, P., &
Lahteenméki, 1. (2018). Using artificial
intelligence to create value in
insurance. International  Journal of Bank
Marketing, 36(6), 1145-
1168.https://doi.org/10.1108/1JBM-01-2017-
0015

Shollo, A., & Kautz, K. (2010). Towards an
understanding of business intelligence.

Shin, D. (2020). User perceptions of algorithmic
decisions in the personalized Al system:
Perceptual evaluation of fairness, accountability,
transparency, and explainability. Journal of
Broadcasting & Electronic Media, 64(4), 541-
565.https://doi.org/10.1080/08838151.2020.184
3357

Smith, H. (2021). Clinical Al: opacity,
accountability, responsibility and liability. Ai &
Society, 36(2), 535-
545.https://doi.org/10.1007/s00146-020-01019-
6

Tosun, A. B, Pullara, F., Becich, M. J., Taylor,
D. L., Fine, J. L., & Chennubhotla, S. C. (2020).
Explainable Al (xAl) for  anatomic

466



[49]

[50]

[51]

IRE 1705604

© MAR 2024 | IRE Journals | Volume 7 Issue 9 | ISSN: 2456-8880

pathology. Advances in anatomic
pathology, 27(4), 241-250.

Tjoa, E., & Guan, C. (2020). A survey on
explainable artificial intelligence (xai): Toward
medical xai. IEEE transactions on neural
networks and learning systems, 32(11), 4793-
4813.https://doi.org/10.1109/TNNLS.2020.302
7314

Tavera Romero, C. A, Ortiz, J. H., Khalaf, O. 1.,
& Rios Prado, A. (2021). Business intelligence:
business evolution after industry
4.0. Sustainability, 13(18),
10026.https://doi.org/10.3390/su131810026
Von Eschenbach, W. J. (2021). Transparency
and the black box problem: Why we do not trust
Al. Philosophy & Technology, 34(4), 1607-
1622.https://doi.org/10.1007/s13347-021-
00477-0

ICONIC RESEARCH AND ENGINEERING JOURNALS

467



