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ABSTRACT

An essential component of supply chain management
and corporate decision-making is the assessment of
vendor performance. Because of human bias and a lack
of predictive power traditional evaluation techniques are
frequently laborious manual and inconsistent. This
paper introduces VendorVista a machine learning-based
vendor performance and risk forecasting system that
offers scalable reliable and accurate vendor analysis.

To forecast future vendor risk levels the suggested
system uses data preprocessing trend analysis and
machine learning techniques on historical vendor
performance data. For a thorough assessment a number
of factors are taken into account including response time
quality metrics service rating and delivery performance.
The system employs a trained classification model to
classify vendors into Low Medium or High risk levels
and predicts future performance scores based on past
trends.

VendorVista includes an interactive web interface for
visualization along with a Flask-based backend. Along
with clever recommendations the system offers
graphical insights such as performance trends risk
distribution and prediction results. Improved
consistency less manual labor and efficient decision
support are demonstrated by experimental evaluation.

The system allows businesses to make proactive data-
driven decisions through supply chain optimization
enterprise vendor management and performance
monitoring.
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I INTRODUCTION

In order to guarantee effective supply chain operations
and organizational productivity vendor management is
essential. Vendor evaluation is typically done by hand
using past reports and human judgment which frequently
results in bias inconsistencies and a delay in decision-
making.

The development of machine learning and data analytics
has made it feasible to use historical data to forecast
vendor performance and related risks. Organizations
can proactively identify possible risks and take
preventative measures with the aid of predictive systems.

VendorVista is an intelligent system for risk forecasting
and vendor performance analysis. It combines machine
learning and trend analysis methods to produce precise
forecasts and interactive dashboards for improved
decision-making.

These are the main goals of the study.

1. To automate the assessment of vendor
performance.

2. To estimate the level of vendor risk in the
future.

3. To lessen prejudice and manual labor.

4. To offer wvisual analytics to improve
comprehension.

5. To encourage decision-making based on data.

II LITERATURE REVIEW

Conventional vendor evaluation systems primarily rely
on static reports and manual analysis which are
inconsistent and lack predictive power. Numerous
studies have looked into the application of data analytics
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and machine learning for forecasting and performance
assessment.

For prediction tasks machine learning models like
regression and classification algorithms have been
extensively utilized. Enhancing model accuracy is
largely dependent on feature engineering and data
preprocessing. Future values are also projected using
trend-based analysis methods based on past trends.

Previous systems lacked real-time visualization and
forecasting capabilities and primarily concentrated on
static analysis. Additionally many systems lacked
hybrid decision-making techniques or user-friendly
dashboards.

By integrating trend analysis machine learning
prediction and interactive visualization into a single
system VendorVista overcomes these drawbacks. It
offers a scalable and effective way to forecast risk and
monitor vendor performance.

III EXISTING SYSTEM

Periodic performance reviews and reports are the
mainstay of the current manual vendor evaluation
process. Vendors are usually assessed by organizations
using quality metrics delivery schedules and historical
records.

This method has a number of shortcomings. When
working with a large number of vendors manual
evaluation takes a lot of time and effort. Bias and
inconsistencies may result from the evaluation process
subjectivity and reliance on human judgment.

Another limitation is the lack of predictive analysis.
Existing systems cannot forecast future vendor
performance or identify potential risks in advance. This
results in reactive decision-making rather than proactive
management. Additionally, traditional systems do not
provide interactive dashboards or real-time insights,
making it difficult for decision-makers to analyze
vendor performance effectively. These limitations
highlight the need for an intelligent, automated, and
predictive vendor evaluation system.

IV PROPOSED SYSTEM

VendorVista the suggested system is a machine
learning-based platform intended to forecast potential
threats and automate vendor performance analysis. In
order to make predictions the system analyzes past
vendor data and uses trend analysis and classification
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methods. To handle missing values normalize features
and guarantee data consistency the dataset is first
preprocessed. In order to predict future performance
scores the system then computes performance trends
using recent historical data. .

Several vendor-related characteristics including
delivery performance quality metrics and service ratings
are used to train a machine learning model. Hybrid
decision logic is used to further refine the models
prediction of vendors risk levels in order to guarantee
dependability.

For improved decision-making the suggested system
seeks to offer reliable scalable and consistent vendor
evaluation.

Advantages of Proposed System

1. Automation of Evaluation Process

The entire vendor performance analysis process is
automated by the suggested system doing away with the
requirement for manual computations and assessments.
This guarantees quicker and more effective decision-
making while drastically cutting time and effort.

2. Accurate Risk Prediction
The system can precisely forecast future vendor risk
levels by employing machine learning algorithms that
have been trained on historical vendor data. This aids
businesses in spotting possible problems early on and
taking preventative measures.

3. Objective and Consistent Assessment

VendorVista ensures that all vendors are evaluated
consistently by using standardized criteria and
algorithms in contrast to manual evaluation methods.
This enhances decision-makings fairness and eliminates
human bias.

4. Interactive Data Visualization

The system offers visual aids like risk distribution charts
line charts and bar graphs. Users can quickly
comprehend vendor performance trends and make wise
decisions with the aid of these visualizations.

5. Scalability and Flexibility

Large datasets and numerous vendors can be handled
concurrently by VendorVista without experiencing any
performance degradation. It can be readily expanded to
accommodate vendor management systems at the
corporate level.
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6. Multi-Parameter Evaluation

A number of factors including delivery performance
quality score defect rate response time and service rating
are used by the system to assess vendors. This
guarantees an all-encompassing and thorough
assessment.

7. Proactive Decision-Making

Organizations can take action before problems arise
thanks to the systems predictive analysis capabilities. As
a result decision-making becomes more proactive rather
than reactive increasing overall effectiveness.

V SYSTEM ARCHITECTURE

[ Web Interface (Dashboard) ]

!

Backend Server (Flask) ]

!

Data Input Module

(Vendor & Month Selection)

'

Data Preprocessing Module

(Data Cleanng & Transformation)

!

Feature Engineering Module

(Trund Calcutation & Feature Extraction)

!

Machine Learning Model

(Risk Predictron)

!

Risk Level Classification
(Low / Medsum / Migh)

!

Results & Insights Generator

(Stores, Trands, Suggestions)

!

Result Visualization
(Charts, Graphs, Dashboard)

Figure : shows that Architecture Diagram

VI EXPERIMENTAL RESULTS

Several vendor datasets and various prediction scenarios
were used in the systems testing. Based on past
performance data the results demonstrated that
VendorVista is able to accurately forecast vendor risk
levels. The risk classification was consistent across
various inputs and the performance graphs offered clear
insights into vendor trends. Accurate forecasts and
effective processing were displayed by the system. Easy
interaction and visualization were made possible by the

web-based interface which made the system appropriate
for practical uses like supply chain analysis and vendor

management.
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VII CONCLUSION

In order to automate and improve conventional vendor
evaluation procedures this paper introduced
VendorVista a machine learning-based vendor
performance analysis and risk forecasting system. The
system successfully overcomes the shortcomings of
manual evaluation techniques including subjectivity
inconsistent results and a lack of predictive power.

VendorVista utilizes historical vendor data, trend
analysis, and machine learning techniques to predict
future performance scores and classify vendors into
different risk levels. By incorporating multiple
evaluation parameters such as delivery performance,
quality metrics, and service ratings, the system ensures
a comprehensive and reliable assessment of vendor
performance.

The implementation of a Flask-based backend and an
interactive web interface enables seamless integration,
real-time predictions, and clear visualization of results
through charts and dashboards. The system
demonstrates  consistent  performance, accurate
predictions, and improved usability during testing.

Overall, VendorVista highlights the practical
application of machine learning in supply chain and
vendor management domains. It supports data-driven
decision-making, reduces manual effort, and improves
efficiency. In the future, the system can be further
enhanced by integrating real-time data sources,
advanced predictive models, and additional analytics
features to make it more robust and scalable for
enterprise-level applications.
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