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Abstract
Evaluating transactional datasets is crucial for organizations to optimize business processes, derive

meaningful patterns, and improve decision-making. This research proposes an improved framework for
assessing the efficiency of transactional datasets by utilizing advanced data mining techniques. The framework
incorporates association rule mining, clustering, and classification to examine data quality, eliminate
redundant attributes, and extract valuable insights. Findings suggest that this framework enhances data

interpretability and significantly improves decision-making efficiency.
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1. Introduction

1.1. Background and Motivation
Transactional datasets, commonly found in domains
such as finance, e-commerce, and supply chain
management, contain  valuable insights for
businesses. However, challenges such as missing
data, redundant entries, and noisy information often
impact the effectiveness of data analysis. For
instance, analyzing large-scale retail transactions can
reveal customer buying behaviors, but data quality
issues may lead to misleading interpretations. [1-5]]

1.2. Problem Statement
Existing data mining techniques lack a standardized
approach  for evaluating transactional data
holistically. Current methodologies primarily focus
on isolated aspects such as data cleaning or pattern
extraction, without a comprehensive assessment of
efficiency.

1.3. Research Objectives

e To develop a structured framework that
evaluates transactional data using data mining
techniques.

o To identify key metrics for dataset efficiency,
including  redundancy,  sparsity, and
predictive accuracy.

e To demonstrate the framework’s application
using real-world datasets.[10]

e analyzing large-scale retail

1.4. Scope of The Study
This study focuses on  mid-to-large-scale
transactional datasets from industries such as retail
(e.g., customer purchase history), banking (e.g.,
credit card transactions), and e-commerce (e.g.,
clickstream data). [6-9]
2. Literature Review

2.1. Overview of Transactional Datasets
Transactional data is often structured in tabular
formats, where each row represents a transaction and
columns represent attributes like product ID,
timestamp, and customer ID. Common challenges
include:

e Sparsity: Presence of missing or null values.

e Redundancy: Duplicate or irrelevant
attributes.
e« High Dimensionality: Complexity in

handling numerous attributes.
2.2. Data Mining Techniques
2.2.1.Association Rule Mining
Utilizes algorithms like Apriori and FP-Growth to
detect frequent itemsets and establish relationships
within the data. Example: Identifying that customers
purchasing bread and butter often buy milk.
2.2.2.Clustering
Methods like K-Means and DBSCAN categorize
transactions based on similarity. Example: Customer
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segmentation for targeted marketing.
2.2.3.Classification
Supervised learning techniques such as Decision
Trees, Random Forests, and Support Vector
Machines (SVMs) classify transactional data into
predefined categories. Example: Fraud detection in
banking transactions.[11]
2.2.4.Existing Evaluation Frameworks
Prior studies primarily focus on data quality
assessment frameworks such as DQAF, but these lack
integrations with data mining methodologies. [12]
3. Methodology
3.1. Framework Design
The proposed framework consists of the following
stages:
Stage 1: Data Preprocessing
o Cleaning: Removal of duplicate transactions
and handling of missing values.
e Transformation: Standardizing numerical
attributes.
e Reduction: Applying Principal Component

Analysis (PCA) to eliminate irrelevant
features.
Stage 2: Data Mining Techniques
e Association Rule Mining: Implementing

Apriori or FP-Growth algorithms.
e Clustering: Grouping transactions with
similar attributes.
« Classification: Training models like Random
Forests for predictive analysis.
Stage 3: Efficiency Metrics
e Redundancy Ratio
duplicate data.
e Sparsity Index (SI): Quantifies missing
values.
e Information Gain (IG): Evaluates the
importance of attributes in classification.[13]
3.2. Tools and Technologies
e Programming Languages: Python (pandas,
scikit-learn), R.
o Platforms: Weka for algorithm testing.
o Datasets: Public repositories such as UCI’s
Online Retail dataset.
4. Results and Discussion
4.1. Implementation on a Retail Dataset
The framework was tested on a dataset containing

(RR):  Measures
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100,000 transactions. Key observations include:

e Preprocessing: 15% of redundant records
were eliminated, and missing values were
imputed.

e Association Rule Mining: Discovered
correlations such as "Customers buying
laptops also buy antivirus software
(confidence: 87%)".

e Clustering: Segmented customers into low,
medium, and high spending groups.

4.2. Key Findings

o Efficiency Gains: Reduced redundancy by
18% and sparsity by 12%.

e Enhanced Insights: Improved
interpretability using association rules.

o Classification Accuracy: Increased from
78% to 92% post-preprocessing.

4.3. Comparative Analysis

Compared to existing methods, the proposed
framework showed superior performance in
redundancy reduction and predictive accuracy.

5. Conclusion and Future Work

5.1. Summary of Findings

This study demonstrated the effectiveness of
integrating multiple data mining techniques to assess
and improve transactional data efficiency.[14]

5.2. Implications

The framework can benefit industries such as retail
and banking by optimizing fraud detection and
enhancing marketing strategies.

5.3. Limitations and Future Directions

e Implementing real-time processing for
continuous data streams.

o Exploring deep learning techniques for
anomaly detection.

e Testing across diverse datasets for broader
applicability.
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