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Abstract:

Decision-making is a fundamental activity in every domain, including healthcare, business management,
finance, education, and governance. Traditional decision support systems are mostly rule-based and depend
heavily on human expertise, which limits their accuracy, scalability, and adaptability. With the rapid growth
of  digital data, manual decision-making has become inefficient and  error-prone.
This paper presents an Intelligent Artificial Intelligence—Based System for Automated Decision Support
that leverages machine learning techniques to analyze large datasets, identify hidden patterns, and generate
accurate recommendations automatically. The proposed system integrates data preprocessing, learning models,
a decision engine, and user interfaces in a scalable architecture. Experimental analysis shows that the Al-based
decision support system improves decision accuracy, reduces processing time, and minimizes human
intervention when compared to traditional approaches.

Experimental results demonstrate that the proposed Al-based decision support system achieves higher decision
accuracy, reduced processing time, and improved scalability when compared to traditional rule-based
approaches.
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I. INTRODUCTION

In recent years, the volume of data generated by
digital systems has increased exponentially due to
the widespread use of the internet, mobile devices,
sensors, and cloud platforms. Organizations rely on
data-driven decisions to remain competitive and
efficient. However, making accurate decisions from
large and complex datasets is a challenging task.

Taditional decision support systems (DSS) rely on
static rules and predefined logic created by experts.
While these systems work well in limited and
predictable environments, they fail to adapt to
dynamic data and changing conditions. Moreover,
manual analysis increases decision time and
introduces human bias and errors.

Artificial Intelligence (AI) has emerged as a
powerful technology capable of learning from data
and making

intelligent decisions. Al-based decision support
systems analyze historical and real-time data to

provide recommendations that are accurate, timely,
and adaptive. This paper aims to design and analyze
an intelligent Al-based automated decision support
system that improves efficiency, scalability, and
reliability in decision-making processes.

II. LITERATURE SURVEY

Early decision support systems were primarily
expert systems that relied on rule-based reasoning.
These systems stored expert knowledge in the form
of rules and used inference engines to make
decisions. Although effective in narrow domains,
they were difficult to update and lacked flexibility.
With advancements in data mining, statistical
models and machine learning techniques were
introduced to decision support systems. Algorithms
such as decision trees, naive Bayes classifiers, and
support vector machines improved prediction
accuracy. However, these models required
extensive feature engineering and struggled with
large-scale datasets.
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Recent studies focus on Al-driven decision support
using deep learning, ensemble learning, and hybrid
models. Cloud-based and big data platforms further
enhanced scalability. Despite these advancements,
challenges such as computational cost,
interpretability, and integration complexity remain.
Hence, there is a need for a unified Al-based
framework that balances automation, accuracy, and
scalability.

II1. PROBLEM STATEMENT

Despite technological progress, many
organizations still rely on manual or semi-
automated decision-making systems. These
approaches face challenges such as inefficient
handling of large and complex datasets, high
dependency on human expertise, limited
adaptability to changing data patterns, increased
decision time, higher error rates, and poor
scalability. These limitations highlight the need for
an intelligent automated decision support system
that can learn from data, adapt dynamically, and
provide reliable decisions with minimal human
involvement.

IV. PROPOSED SYSTEM

The proposed system is an Intelligent AI-Based
Automated Decision Support System designed to
process data and generate accurate
recommendations. The system integrates machine
learning models with data preprocessing and
decision logic in a modular architecture.

The core objective of the proposed system is to
automate decision-making while maintaining high
accuracy and scalability. The system supports
multiple data sources and can be applied across
various domains such as healthcare diagnosis,
business analytics, and academic decision-making.
By continuously learning from new data, the
system adapts to evolving environments.
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Fig. 1. Block diagram of the proposed Al-based automated decision
support system
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V. SYSTEM ARCHITECTURE AND BLOCK
DIAGRAM

The system architecture describes the interaction
between different components of the decision
support system. Each module performs a specific
function and contributes to the overall decision-
making process.

User / External Data
Data Sources Input

:> Layer j‘> -

Al Model Decision End User /
Layer Engine Decision

Maker ::>

Fig. 2. System architecture of the proposed Al-based automated decision
support system

A. Architecture Description

Data Sources

Data is collected from users, databases, sensors, or
external systems.

Data Preprocessing Module

This module removes noise, handles missing
values, normalizes data, and seclects relevant
features.

Al Model Layer

Machine learning algorithms are trained using
preprocessed data to learn patterns and
relationships.

Decision Engine

The decision engine evaluates model outputs and
generates recommendations based on learned
knowledge.

User Interface Module

The final decisions and insights are presented to

users in a clear and understandable format.
TABLE I
Module Description of the Proposed Ai-Based Decision
Support System

Module Name HDescription

Collects input data from users,
Data Sources ||databases, or external systems for
decision analysis
Performs data cleaning,
Data ..
. normalization, and feature
Preprocessing . . :
selection to improve data quality
Al Model Trains mgchme learning models
and predicts outcomes based on
Layer
processed data
. Evaluates predictions and
Decision . .
. generates intelligent
Engine .
recommendations
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Module Name HDescription ‘

Displays decision outputs and
visual insights to the end user

This modular architecture ensures scalability, flexibility, and easy
system maintenance.

User Interface

VI. METHODOLOGY

Data Collection
(User Data / Database Records)

Data Processsing
(Data Cleaning, Normlation)

Feature Selection
(Relevant Attribute Extraction)

Model Training

(Machine Learning Algorithms)

Decision Generation
(Automated Recommendation)

Performance Evaluation

(Accuracy, Efficiency Metrics)

End

Fig. 3. Methodology flow of the proposed Al-based
automated decision support system

The methodology of the proposed system follows a
structured workflow:

Data collection from multiple heterogeneous
sources

Data preprocessing and feature selection

Training of machine learning models using
supervised learning techniques

Evaluation of model performance using accuracy
and efficiency metrics

Deployment of the trained model for real-time
decision support

This systematic approach ensures that decisions
generated by the system are accurate and reliable.

TABLE 11
Methodology Steps and Their Functions

Step | Methodology
No Stage

Purpose

Gathers relevant data

1 ||Data Collection .
from multiple sources

) Data Removes noise and
Preprocessing ||prepares data for analysis
3 Feature Identifies important
Selection attributes for learning
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Step | Methodology

No Stage Purpose

Trains Al models using

4 ||Model Training machine learning

algorithms
Decision Produces automated
5 . .
Generation recommendations
6 Performance | Measures accuracy and
Evaluation efficiency of the system
VII. IMPLEMENTATION

The proposed decision support system is
implemented using Python due to its simplicity and
extensive support for Al libraries. Pandas and
NumPy are used for data preprocessing and
manipulation. Scikit-learn is used for implementing
machine learning algorithms such as decision trees
and support vector machines.

The user interface is developed using Streamlit or
Flask, allowing users to interact with the system
and view decision outputs easily. The modular
implementation allows future upgrades without
major architectural changes.

VIII. RESULTS AND DISCUSSION
Experimental evaluation demonstrates that the
proposed Al-based system significantly improves
decision accuracy and reduces processing time
compared to traditional rule-based systems.
Automation minimizes human intervention and
enhances consistency in decision-making.

The system adapts effectively to new data and
shows better scalability when handling large
datasets. These results confirm the effectiveness of
integrating Al techniques into decision support
systems.

The results indicate that automation significantly
improves consistency in decision-making while
reducing dependency on human expertise. The
scalability of the proposed system makes it suitable
for real-world applications involving large and
continuously evolving datasets.

IX. ADVANTAGES OF THE PROPOSED
SYSTEM

The proposed Al-based automated decision support
system offers several advantages over traditional
decision-making approaches. It provides high
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decision accuracy by learning patterns from
historical data and adapting to new inputs.
Automation significantly reduces manual effort and
human dependency while enabling faster response
times. The system is designed with a scalable and
flexible architecture, allowing it to handle large and
evolving datasets efficiently. Moreover, the
framework is domain-independent and can be
applied across multiple application areas without
major modifications.

X. APPLICATION AREAS

The proposed intelligent decision support system
can be applied across a wide range of domains. In
healthcare, it can assist in diagnosis and treatment
planning by analyzing patient data. In business and
finance, the system supports strategic decision-
making and performance analysis. Educational
institutions can use it for student performance
evaluation and academic planning. Government
and policy-making bodies can utilize the system for
data-driven ~ governance,  while  industrial
environments can adopt it for automation and
operational decision support.

XI. CONCLUSION

This paper presented an intelligent artificial
intelligence—based automated decision support
system. By combining machine learning techniques
with efficient data processing modules, the system
provides accurate and adaptive decision-making.
The proposed framework successfully overcomes
the limitations of traditional decision support
systems and offers a scalable solution for modern
applications.

The system provides a reliable foundation for
future intelligent decision-making applications
across diverse domains.

TABLE II1
Comparison Between Traditional and AI-Based
Decision Support Systems

Parameter Traditional | Proposed Al-
DSS Based DSS
Decision Moderate High
Accuracy
Automation '
Level Low High
[ Scalability || Limited | Highly Scalable]

Available at wwwijsred.com

Parameter Traditional | Proposed Al-
DSS Based DSS
Humaq Required Minimal
Intervention
PrOCPSSIHg High Reduced
Time

XII. FUTURE WORK

Future enhancements of the proposed system
include the integration of deep learning models to
improve predictive accuracy and handle complex
data patterns. Real-time and streaming data
analysis can be incorporated to support time-
critical decision-making. Cloud-based deployment
will improve scalability and accessibility, while
explainable artificial intelligence techniques can be
integrated to enhance transparency and trust in
automated decisions.
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