International Research Journal on Advanced Engineering Hub (IRJAEH)
e ISSN: 2584-2137

Vol. 04 Issue: 03 March 2026

Page No: 1427-1434

https://irjaeh.com
https://doi.org/10.47392/IRJAEH.2026.0195

IRJAEH

No-Code ML Dataset Evaluator: Empowering Experts with Intelligent Model

Selection Using Web-Based Statistical Analysis

Mr S. Sadeesh?, Trisha Shiny J?, Vedhalakshmi M?, Vigneswari D*

Assisstant professor, Dept of AI&DS, Saranathan College of Engineering, Trichy, Tamilnadu, India

234 UG Scholar, Dept. of AI&DS, Saranathan College of Engineering, Trichy, Tamilnadu, India

Emails: sadeesh7141@saranathan.ac.in®, Trishashiny2@gmail.com?, vedhalakshmimanil3@gmail.com?,
Vigneswaril1173@gmail.com*

Abstract

This paper presents a comprehensive web-based system that automates machine learning dataset quality
assessment and algorithm recommendation for non-expert practitioners. The platform implements a novel six-
component trainability scoring framework (0-100 scale) that evaluates data completeness, feature quality,
sample size adequacy, duplicate detection, outlier prevalence, and class balance to quantify dataset readiness.
The system performs dual-layer statistical analysis: descriptive metrics (mean, median, standard deviation,
skewness, kurtosis) for distribution characterization, and inferential tests (Pearson correlation, normality
assessment) for relationship identification and transformation guidance. A multi-task evaluation engine
independently scores datasets for classification, regression, and clustering suitability, while a context-aware
recommendation algorithm matches datasets to specific models based on detected quality signatures—
suggesting XGBoost with class weighting for imbalanced data or Huber loss regressors for outlier-heavy
datasets. Users receive three to five prioritized improvement recommendations with quantified impact
predictions, comparing baseline versus projected performance metrics. Interactive visualizations render
statistical insights through histograms, correlation heatmaps, and quality dashboards. Implemented entirely
client-side using JavaScript, Chart.js, and PapaParse, the system ensures data privacy while providing instant
feedback, successfully.

Keywords: Machine Learning, Dataset Quality Assessment, Algorithm Recommendation, Trainability
Scoring, Statistical Analysis, Data Profiling, Automated Model Selection, Web-Based Tool, Data Quality
Metrics, Interactive Visualization.

1. Introduction

High-quality datasets are the backbone of trustworthy 1.1.Challenges in existing data evaluation

machine learning systems, as the performance,
generalization, and interpretability of models are
highly dependent on the quality of the training
datasets. Real-world datasets, however, tend to be
noisy, imbalanced, inconsistent, or ill- structured,
making it challenging to conclude whether a dataset
is fit for a given task. Many users, particularly
newcomers or domain specialists lacking in-depth
knowledge of data science, find it challenging to
assess datasets before model training, which may
result  in  erroneous  outputs, unnecessary
computational  expenditure, and  misleading
conclusions. Thus, there is an increasing need for an
automated approach to analyse datasets, measure
their readiness, and suggest suitable tasks, models,
and optimizations before model training.
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system
Inadequate Overall Quality Assessment - The
conventional approach is limited to detecting missing
data or duplicated entries, without assessing the
quality of underlying properties like relevance,
distribution, or predictive value. [1]
Difficulty in Manual Model Selection — Selecting
an appropriate model is often a complex process that
demands extensive expertise, experimentation, and
computational resources.
Ambiguity in Target VVariable Selection — It is often
difficult for users to identify the appropriate target
variable, especially when there are several potential
variables in a dataset.
Insufficient Task Suitability Information -
Conventional approaches lack the ability to suggest
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whether a particular dataset is more appropriate for
classification, regression, clustering, or other
machine learning tasks. [2]
Lack of Feedback on Improvements — Current
analysis tools lack the capability to offer feedback on
dataset  improvement or demonstrate  the
effectiveness of improvements made.
1.2.1.2. Why an Intelligent
Evaluation System?
With the advent of automated analytics, statistical
modelling, and intelligent recommendation systems,
it is possible to build systems that can holistically
assess datasets and assist users in the preprocessing
and model selection process. An intelligent dataset
evaluation system can improve decision-making in
the following ways:

e Calculate a trainability score that quantifies
the readiness of the dataset for machine
learning. [3]

e Evaluate the dataset for various tasks and
recommend the most suitable task.

e Recommend the most suitable target variable
based on statistical correlation and predictive
power.

e Compare various algorithms and recommend
the most suitable model.

e Assist in understanding the dataset through
visualizations and statistical analysis.

e Evaluate performance metrics before and
after dataset improvement.

e Recommend improvements in terms of
imbalance, noise reduction, or optimal feature
distribution.

1.3.0Dbjectives of proposed system

The proposed system is intended to:

e Automate the assessment of datasets and
prevent manual trial-and-error analysis.

e Offer interpretable scores to quantify the
quality and readiness of datasets. [4]

e Aid users in identifying the best machine
learning tasks, targets, and models.

e Improve the reliability of datasets with
actionable improvement suggestions.

e Allow for multiple uploads of datasets and
provide separate reports for each.

e Present statistical, graphical, and

Dataset
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interface.
2. Problem Statement
In contemporary machine learning, data scientists
commonly face challenges while trying to establish
whether a given dataset is appropriate for developing
a trustworthy predictive model. The raw dataset may
have missing entries, noisy data points, unbalanced
classes, redundant attributes, or an unclear target
concept, which can cause a substantial drop in model
performance. This poses the following challenges:

e [EXxcessive experimentation time: The need
to continually validate several models and
data preprocessing techniques.

e Model selection ambiguity: The absence of
clear guidance causes the selection of
suboptimal models.

e Poor prediction performance: Low-quality
data hurts model training performance.

o Ineffective resource utilization: Wasted
computational resources on inappropriate
data or tasks.

e Lack of interpretability: unclear statistical
properties make it hard to understand data
behavior.

A systematic and automated process for evaluating
datasets is required to overcome the limitations of
current manual analysis techniques, which tend to
offer only elementary results like basic statistics or
simple plots. Current manual analysis techniques do
not evaluate the readiness of the dataset, the
suitability of the task, or the effect of dataset
improvement on model performance. Moreover,
most current systems do not provide suggestions for
target variables or machine learning models. To
overcome these limitations, the intelligent dataset
evaluation system will analyse dataset properties
systematically, provide scores, provide suggestions
for suitable tasks and models, and offer improvement
plans for more efficient machine learning
development. [5]

3. Literature Review

Over the vyears, several approaches have been
proposed for evaluating the suitability of datasets for
machine learning. Traditional statistical analysis is
one of the most popular methods of evaluating

insights in a single
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datasets, which involves analyzing the dataset using
parameters such as mean, variance, and distribution.
Although these approaches are very helpful in
understanding the nature of a dataset, they are
primarily based on surface-level characteristics and
are often ineffective in determining whether a dataset
Is actually suitable for machine learning model
training. Several data quality assessment frameworks
have also been proposed by researchers, which
involve evaluating parameters such as completeness,
consistency, validity, and redundancy. These
methods are very helpful in identifying problems
such as missing values, noise, and formatting errors,
but they are generally only useful for pointing out
problems and not for providing recommendations on
how to improve the dataset or which machine
learning models to use. More advanced model-aware
assessment methods have also been proposed, which
involve correlating dataset properties with machine
learning model performance, providing more in-
depth information; however, these methods are
generally only feasible after running machine
learning models, which can be time-consuming and
resource-intensive. To further ensure consistency in
the evaluation of the dataset, automated scoring tools
have been incorporated. While these tools make it
easier to compare, most current solutions only take
into account a few aspects of quality and do not have
a well-rounded view that encompasses task
appropriateness, relevance, and compatibility. Thus,
the need for a comprehensive framework that
incorporates  statistical ~ analysis,  predictive
assessment, and improvement suggestions still exists.
To fill this void, the proposed system will provide a
well-rounded platform that can assess multiple
datasets, provide structured scores, and make
suggestions for improvement. [6]

4. Proposed Solution

To overcome the shortcomings of the conventional
dataset analysis techniques, we propose an Intelligent
Dataset Evaluation System that combines automated
statistical analysis, machine learning- based scoring,
visualization, and recommendation tools into a single
framework. The proposed system aims to assess the
quality of the dataset, identify suitability for a task,
identify the best target variables, suggest suitable
models, and suggest ways for improvement. The
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proposed system will thus enable faster, more
accurate, and more reliable dataset preparation for
machine learning tasks.

4.1.System Overview

The Proposed system consists of the following key
components:

4.1.1. Multi-Dataset Upload and Processing

e Users can upload one or multiple datasets
simultaneously.

e Each dataset is validated for format, structure,
and schema consistency.

e Independent processing pipelines are
assigned so results are generated separately
for each dataset.

4.1.2. Automated Data Quality Assessment

e The system scans datasets for missing values,

duplicates, noise, outliers, and
inconsistencies.
e It computes quality metrics such as

completeness score, redundancy score, and
distribution balance.

¢ Initial dataset health indicators are generated
before preprocessing.

4.1.3. Statistical and Structural Analysis

o Descriptive statistics such as mean, variance,
and distribution patterns are calculated.

e Correlation and dependency measures
identify relationships between features.

e Inferential statistical techniques detect
significant  patterns affecting learning
performance

4.1.4. Feature and Target Evaluation

e Each feature is evaluated for importance,
variance, and predictive strength.

e Multiple possible target variables are
analysed and ranked.

e The system recommends the most suitable
target for modelling tasks.

4.1.5. Task Suitability Detection

e Based on dataset structure and labels, the
system determines whether the dataset best
fits classification, regression, clustering, or
other machine learning tasks.

e Each task is assigned a compatibility score.

4.1.6. Model Recommendation Engine

e Candidate machine learning models are
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assessed based on dataset properties and Workflow
simple simulations.

e Performance metrics like  accuracy,

robustness, and error behaviour are employed

for model comparison. -
e The model recommendation engine
recommends the mOSt SUitable machine I @ File Validation & Format Check }»lnvalnd“ShowEnor—End
learning model for the dataset.
4.1.7. Trainability Score Generation ’ o,
e All derived scores are combined into a single .
trainability score. | _@jzizt.:::::.";:f::.m]
e The trainability score is an indicator of the
overall readiness of the dataset for machine rea:ureuargetsvawanon ,
learning. ’ @ I:Lf:i.“::'.".ﬁ.'ii‘:”{:i".f.‘.“.;" ’
418. Dataset Improvement and Re-
evaluation Task&ModﬁlAnalysis
Best Task Suggestion
e The system recommends techniques for et
dataset improvement, including D P ’
normalization, encoding, balancing, feature x4 ¢
selection, and noise reduction. | ] Exstuation Metricssfore mprovermen
e The dataset is re-evaluated for comparison of 7
performance metrics before and after F}pataset Improvement Suggestions
improvement. el e e

v
‘ Trainability Score Calculation ‘

4.2.System Architecture & Data Flow

The Architecture is designed as a modular pipeline

architecture with self-contained processing layers for

scalability and flexibility. ‘
4.2.1. User Interface Layer

Evaluation Metrics Before Improvement
* Cleaning, Scaling, En(odmg

e Allows uploading datasets, specifying - “MmAﬂth ’
parameters, and displaying reports. ' .
 Displays results, scores, and ‘I::I cmmm“;f:ﬁf:[fs ’
recommendations.
4.2.2. Processing Engine [ & D-svl=VResultstoUser |
e Executes preprocessing, statistical analysis, '
feature evaluation, and scoring tasks.
e Allows for concurrent processing of multiple Figure 1 System Workflow
datasets.
4.2.3. Evaluation Core 4.3.Key Technologies & Algorithms Used
e Holds algorithms for task detection, model 4.3.1. Statistical Analysis Techniques
scoring, and trainability scoring. e Measures central tendency, variance,
e Combines results from all analysis modules. correlation, and distribution patterns.
4.2.4. Data Storage and Report Module e Detects imbalance, noise, and anomalies in
e Saves datasets, intermediate results, and data.
evaluation reports. 4.3.2. Feature Selection and Ranking
e Offers structured summaries and MethOdS _ _
downloadable reports. Figure 1 shows System e Correlation analysis, variance thresholds, and
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entropy-based scoring determine feature
importance.
e Redundant
flagged.
4.3.3. Task ldentification Algorithms
e Rule-based and heuristic methods analyse
label types and feature structures to determine

features are identified and

suitable learning tasks. 5.

4.3.4. Model Suitability Estimation
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e Lightweight model testing and meta-learning
principles estimate algorithm compatibility
without full training.

4.3.5. Scoring Framework

e Weighted scoring formulas combine quality
metrics into a unified trainability index for
decision support.

Tables

Table 1 Evaluation Metrics Used

Metric Type Purpose Outcome
Measures missing data Indicates dataset
Completenes s Score ratio reliability
Evaluates feature—target Identifies predictive
Correlation Score relationships strength
Detects imbalance or Ensures fairness and
Distribution Score skewness stability

Noise Score

Finds duplicates/out liers

Improves data clarity

Feature Relevance

Measures importance of
attributes

Helps feature selection

Model Performance

Estimates expected
accuracy

Guides algorithm choice

Trainability Score

Combines all metrics

Overall dataset readiness

Table 2 Comparative Results

Parameter

Traditional Dataset
Analysis

Proposed Dataset
Evaluation System

Processing Speed

Manual and time-
consuming

Fully automated and fast

Quality Detection

Limited (missing
values only)

Multi- dimensional quality
analysis

Feature Assessment

Manual Inspection

Automatic Feature Scoring

Model Selection

Trial-and- error

Intelligent recommendatio n

Dataset Handling

Single dataset at a
time

Supports multiple datasets
simultaneously
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Error Detection

Basic validation

Advanced anomaly and noise
detection

Predictive Suitability

Not evaluated

Automatically estimated

Visualization

Minimal charts

Detailed visual analytics

Preprocessin g
Feedback

Not available

Before—after comparison

Decision Support

expertise

Depends on user

System- generated insights

6. Advantages Of Proposed System

6.1.Automated and Faster Dataset
Assessment The manual assessment of datasets is
often a slow and error-prone process, involving
repeated evaluation and testing. The proposed system
will automate this process by rapidly assessing
datasets and providing structured scores and results,
facilitating faster decision-making and development.
(Table 1) (Table 2)

6.2.Intelligent Model

Recommendation

The selection of appropriate models and tasks is often
a trial-and-error process. The system will assess the
characteristics of the dataset and make intelligent
recommendations for suitable tasks and algorithms,
increasing accuracy and avoiding unnecessary
testing.

6.3.Comprehensive Quality Evaluation
Most current systems are limited to basic checks such
as missing values. The proposed system will
comprehensively assess the quality of datasets,
including distribution, relevance, noise, and
predictive power, providing a more complete
understanding of dataset quality.

6.4.Before-and-After

Comparison

It is often difficult to assess the impact of
preprocessing operations. The system will assess
datasets before and after improvements, enabling
users to easily view the results of data cleaning and
optimization efforts

6.5.Scalable Multi-Dataset Analysis
Most systems currently available are limited to
analyzing one dataset at a time. The proposed system
will enable the analysis of multiple datasets

and Task

Performance
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at once, providing separate reports for each dataset,
saving time and facilitating easy comparison.
7. Challenges And Future Work
7.1.Computational Complexity
Analysing large amounts of data using various
evaluation techniques may consume many resources.
Future development will concentrate on optimizing
techniques and parallel processing.
7.2.Dataset Diversity
Various domains demand different evaluation
techniques. Future releases will contain domain-
specific modules for optimizing the evaluation of
specialized datasets.
7.3.Model Estimation Accuracy
As recommendations are generated without complete
model training, prediction accuracy may occasionally
be compromised. Future upgrades will implement
adaptive learning algorithms to improve accuracy.
7.4.Scalability for Big Data
Efficiently processing large amounts of data is still a
challenge. Future development will incorporate
scalable and parallel processing platforms.
7.5.Interpretability of Scores
Overall scores may be hard to understand for end-
users. Future upgrades will implement interpretable
techniques to provide insights into score and
recommendation calculations.
8. Results And Discussion
8.1.Results
The proposed Dataset Evaluation System was
experimented on various datasets of different sizes
and types to test the efficiency of the system in
evaluating the quality of the dataset, suggesting
models, and improving trainability. The experimental
results showed that the system was able to effectively
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identify the weaknesses of the dataset, provide
suggestions for preprocessing, and improve model
trainability, thus facilitating accurate and efficient
machine learning. Figure 2 shows Trainability Score,
Figure 3 shows Target Variable Prediction, Figure 4
shows Evaluation Metrics Before Improvement and
After Improvement, Figure 5 shows Best Model
Suggestion.

@ Trainability Score Dashboard

Overall Trainability iy 59
{7‘9’&.‘” 90

Excellent - Production Ready
Clustering 5 6

Figure 2 Trainability Score

@ Target Variable Quality Scores

plete, 49 unique v

Figure 3 Target Variable Prediction

il Performance Metrics: Baseline vs Projected

W/ Projected After Improvements
Accuracy 7225% | Accura o 88.15%
........ 60.56% Precision 84.86%
Recall 7287% ot
71.56%
ROC-AUC 07932
R Score 0.4692
RMSE 10.205

MAE 6.740

Figure 4 Evaluation Metrics Before
Improvement and After Improvement

/11 XGBoost Regressor

XGBoost provides state-of-the-art regression performance with typical R” scores of 0.80-0.95. Handles missing values, offers parallel processing, and
includes automatic feature importance. Works excellently with 2 numeric features.

Congleniy
Medium

Thiing fime
Moderate

Inerpyotabity
Medium

Figure 5 Best Model Suggestion
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8.2.Discussion
The experimental evaluation reveals that the
proposed Dataset Evaluation System is useful for
evaluating datasets of different domains and
structures, and it gives significant insights into the
quality of the dataset and the appropriateness of the
model. The results obtained from the study indicate
that the automated scoring of attributes such as
completeness, balance, noise, and feature relevance
can play an important role in revealing the hidden
limitations of the data, which may otherwise affect
the performance of the model. The system enables the
linking of the attributes of the dataset to the
suggestions of the algorithm, thus removing the need
for trial and error in the selection of the model. In
addition, the improvements brought about by the
preprocessing validation further confirm that the
evaluation of the dataset can have a direct effect on
trainability and predictability.
Conclusion
To sum up, the proposed Dataset Evaluation System
In conclusion, the proposed Dataset Evaluation
System assists users in understanding how good their
dataset is before developing any machine learning
model. Rather than training models directly and
waiting for positive outcomes, this system first
verifies critical aspects such as missing values, data
distribution, usefulness of features, noise, and
whether the dataset is appropriate for the task at hand.
In this way, users can correct errors before they occur
and prevent poor model performance. The system
was tested on various types of datasets, and it was
found that proper evaluation and improvement of the
dataset can significantly improve the efficiency of
training and accuracy of predictions. It also facilitates
model selection by recommending appropriate
algorithms according to the characteristics of the
dataset. Most importantly, this project emphasizes the
importance of a simple fact: the best Al models begin
with the best data. The proposed system makes data
analysis easier, faster, and more accurate for both
novices and experts.
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