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1. ABSTRACT  

Evaluating business performance in real time has become 

essential in modern competitive markets. Traditional 

business assessment methods rely on manual calculations 

and static financial reports, which are time-consuming and 

fail to deliver actionable insights. This paper presents an 

AI-Based Business Health Score system — a data-driven 

platform that allows organizations to assess their financial 

stability, operational efficiency, and growth potential 

through a unified, quantitative score. 

The system analyzes key performance indicators (KPIs) 

such as profit margin, revenue growth, and expense ratio 

to compute a comprehensive Business Health Score 

ranging from 0 to 100. Implemented using Python (Pandas, 

NumPy) for data processing, a rule-based weighted scoring 

model for score calculation, and Power BI for interactive 

visualization, the platform transforms raw business data 

into clear, interpretable dashboards. 

Initial testing demonstrates that the system effectively 

classifies business performance into Good (75–100), 

Average (50–74), and Poor (0–49) categories, enabling 

stakeholders to identify strengths, detect risks, and make 

informed strategic decisions. The integration of AI with 

business analytics enhances accuracy, reduces decision 

latency, and improves overall operational efficiency. 

Keywords: Business Health Score, Artificial Intelligence, 

Key Performance Indicators, Business Analytics, Scoring 

Model, Data Visualization, Power BI, Python, Decision 

Support System.  

 

 

 

2. INTRODUCTION  

Software businesses and enterprises are increasingly data-

rich yet insight-poor. Organizations generate vast 

quantities of financial, operational, and sales data, yet lack 

unified tools to translate this data into a single,  

interpretable measure of organizational health. Traditional 

evaluation methods — spreadsheets, annual  

reports, and manual audits — are slow, siloed, and often 

inaccessible to non-specialist decision makers. 

A Business Health Score addresses this gap by 

consolidating multiple key performance indicators into one 

comprehensive metric. Such a score can reflect a 

company's financial stability, operational efficiency, and  

growth trajectory simultaneously. When paired with AI-

driven analytics, this score becomes dynamic and 

continuously updated from real-world data. 

Artificial Intelligence plays a pivotal role in transforming 

business analytics. Machine learning and rule-based 

models can process large, heterogeneous datasets, 

recognize performance patterns, and generate predictions 

— all at a fraction of the time required by traditional 

methods. By automating KPI computation and weighting, 

AI removes human bias and enables objective, 

reproducible performance evaluations. 

This paper presents the design and implementation of an 

AI-Based Business Health Score system. The system 

collects financial and operational data, preprocesses it 

using Python libraries, computes a weighted score across 

three critical KPIs, and visualizes results through 

interactive Power BI dashboards. By centralizing data 

collection, analysis, scoring, and visualization in one 

pipeline, the system equips businesses with an accessible, 

real-time performance evaluation tool suitable for 

organizations of any scale.  
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3. PROBLEM STATEMENT  

Despite the availability of business intelligence tools, 

several critical challenges persist in organizational 

performance evaluation: 

• Lack of integrated evaluation tools: Teams must 

switch between spreadsheets, accounting software, and BI 

tools. This fragmentation causes delay and inconsistency 

in analysis. 

• Absence of real-time insights: Traditional methods 

depend on periodic, manually compiled reports. By the 

time insights are available, business conditions have 

changed. 

• Data silos and inconsistency: Financial and 

operational data is stored in separate systems with 

inconsistent formats, making cross-functional analysis 

difficult and error-prone. 

• No unified performance metric: Existing tools rarely 

generate a unified, comparable performance score, making 

it difficult for non-specialist stakeholders to assess 

organizational health at a glance. 

• High expertise barrier: Assessing financial ratios, 

growth rates, and cost structures requires expert 

knowledge, limiting the accessibility of meaningful 

performance evaluation. 

 

Therefore, there is a need for an integrated, AI-powered 

system that: 

1. Automates data collection and preprocessing from 

multiple business data sources. 

2. Computes meaningful KPIs including profit margin, 

revenue growth, and expense ratio. 

3. Applies a weighted scoring model to generate a 

comprehensive Business Health Score. 

4. Visualizes results through clear, interactive dashboards 

accessible to all stakeholders. 

5. Provides actionable insights that support informed, 

data-driven strategic decisions. 

 

The AI-Based Business Health Score system is designed to 

satisfy these requirements through a modular, scalable 

analytical pipeline.  

 

 

 

 

 

 

4. OBJECTIVES  

The main objectives of the Codec project are:  

1. To simplify collaborative coding for students and 

developers by providing a browser-based platform that 

supports simultaneous editing and execution of code.  

2. To create a unified environment that combines code 

editing, multi-language compilation and execution, and 

communication through integrated chat.  

3. To enable real-time synchronization of code and 

messages among multiple users using WebSockets and 

Socket.IO.  

4. To ensure secure access and session management 

through email-based user authentication, session tokens, 

and room-level access control using invite links.  

5. To design a scalable backend using Node.js/Express.js 

and MongoDB, with collections for users, rooms, 

messages, and code sessions.  

6. To deploy the platform to the cloud using Render, 

allowing users to access the system from any location with 

a web browser.  

 

  

5. LITERATURE REVIEW  

Advances in data analytics, machine learning, and 

visualization technologies have enabled a new generation 

of AI-powered business evaluation tools. This section 

summarizes related work in four key areas. 

5.1 Evolution of Business Performance Evaluation 

Historically, business performance measurement relied on 

static financial statements and manual ratio analysis. 

Metrics such as profit margin, return on investment, and 

revenue growth provided useful but retrospective views. 

Researchers have highlighted the limitations of these 

approaches: they are labor-intensive, prone to human error, 

and incapable of delivering real-time insights. The need for 

faster, more automated evaluation has driven the field 

toward data-driven approaches. 

5.2 Rise of Business Analytics and AI 

Business analytics emerged as a transformative discipline 

by combining statistical techniques, data mining, and 

visualization to convert raw data into actionable 

intelligence. More recently, AI — especially machine 

learning — has elevated analytics by enabling automated 

pattern recognition and predictive modeling. Studies 

confirm that AI-driven analytics significantly improves 

evaluation accuracy and decision-making speed compared 

to traditional manual methods. 
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5.3 Key Performance Indicators in Business Health 

Multiple researchers have established the central role of 

KPIs in holistic business assessment. Indicators such as 

profit margin, revenue growth rate, expense ratio, 

customer satisfaction, and market share together provide a 

multidimensional view of organizational health. 

Integrating these indicators into a unified model enables 

more effective identification of strengths and weaknesses, 

and supports informed strategic planning. 

5.4 Scoring Models and AI Integration 

Scoring models have gained prominence in business 

analytics by assigning weights to KPIs and computing a 

single, interpretable performance score. The integration of 

AI with scoring models further enhances their adaptability 

— AI-driven models can learn continuously from 

incoming data, refining weight assignments and improving 

predictive accuracy over time. This adaptability makes 

them substantially more effective than traditional static 

evaluation frameworks. 

5.5 Tools and Technologies 

Modern business analytics platforms rely on Python 

(Pandas, NumPy) for data processing, Power BI for 

interactive visualization, and Figma for interface 

prototyping. These tools support seamless workflows from 

raw data ingestion through insight delivery, making 

sophisticated analytics accessible to a broad range of 

organizations. 

5.6 Identified Research Gap 

Existing solutions either focus on powerful, enterprise-

level BI platforms too complex for small businesses, or 

provide basic analytics without AI-driven scoring. There is 

comparatively little focus on accessible, educationally 

oriented systems that unify data collection, AI-powered 

KPI analysis, weighted scoring, and visualization in a 

clean, modular architecture. This system is designed to fill 

that gap. 

 

6. PROPOSED SYSTEM  

The proposed system is an AI-Based Business Health 

Score platform accessible through a browser-based 

dashboard. It enables business users and analysts to: 

• Upload or connect financial, sales, and operational data 

from multiple sources. 

• Automatically preprocess and clean raw datasets using 

Python pipelines. 

• Compute core KPIs including profit margin, revenue 

growth, and expense ratio. 

• Generate a comprehensive Business Health Score (0–

100) using a weighted scoring model. 

• Explore results through interactive Power BI 

dashboards with charts, graphs, and KPI indicators. 

 

The system organizes its analytical pipeline into five 

sequential phases: Data Collection, Data Preprocessing, 

Data Analysis, Scoring Model Development, and Data 

Visualization. Each phase is modular and can be 

independently updated as business requirements evolve. 

Python serves as the primary processing engine, while 

Power BI delivers the front-facing visualization layer.  

  

7. SYSTEM ARCHITECTURE  

7.1 Architectural Overview 

The system follows a multi-tier analytical architecture 

consisting of the following layers: 

1. Data Ingestion Layer — Accepts financial records, 

sales data, and operational data from Excel files and 

databases. Validates format and completeness before 

passing data downstream. 

2. Preprocessing Layer — Implemented in Python using 

Pandas and NumPy. Handles missing value removal, 

duplicate elimination, type conversion, and error 

correction to produce clean, structured datasets. 

3. Analysis Layer — Computes the three core KPIs (profit 

margin, revenue growth, expense ratio) from the 

preprocessed data using defined financial formulas. 

4. Scoring Model Layer — Applies a rule-based weighted 

scoring algorithm to KPI values, producing a Business 

Health Score between 0 and 100 with performance 

category classification. 

5. Visualization Layer — Power BI dashboards present 

bar charts, line graphs, and KPI indicators, enabling 

stakeholders to interact with and interpret results 

intuitively. 

 

7.2 Logical Workflow 

6. User uploads business data (financial records, sales 

figures, operational metrics). 

7. Preprocessing pipeline cleans, structures, and validates 

the dataset. 

8. KPI computation module calculates profit margin, 

revenue growth, and expense ratio. 

9. Scoring model assigns weights, applies rule-based 

logic, and computes the final score. 
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10. Results are classified into performance bands 

(Good/Average/Poor) and pushed to dashboards. 

11. Stakeholders interact with Power BI reports to extract 

insights and plan strategic actions.  

  

8. TECHNOLOGIES USED  

8.1 Python (Pandas, NumPy) 

Python serves as the primary data processing engine. The 

Pandas library provides high-performance data structures 

for loading, cleaning, transforming, and analyzing tabular 

datasets. NumPy supports efficient numerical 

computation, enabling fast KPI calculations across large 

datasets. Together, these libraries handle the full data 

preprocessing and analysis pipeline. 

8.2 Scoring Model (Rule-Based Weighted Logic) 

The scoring model assigns empirically determined weights 

to each KPI based on its relative importance to overall 

business health. Rule-based conditions evaluate KPI 

values against predefined thresholds and compute partial 

scores. The final Business Health Score is the weighted 

sum of these partial scores, normalized to a 0–100 scale. A 

higher profit margin and revenue growth raise the score; a 

higher expense ratio reduces it. 

8.3 Power BI 

Power BI provides the visualization and dashboard layer. 

It connects to preprocessed data outputs and renders 

interactive bar charts (for KPI comparison), line graphs 

(for trend analysis over time), and KPI indicator cards (for 

at-a-glance performance snapshots). Dashboards are 

designed for accessibility, enabling non-technical 

stakeholders to interpret complex performance data 

efficiently. 

8.4 Microsoft Excel 

Excel serves as the primary data entry and initial data 

exploration interface. Business users familiar with 

spreadsheets can input raw financial and operational data, 

which is then loaded into the Python pipeline for 

processing. Excel also supports lightweight data validation 

before ingestion. 

8.5 Figma 

Figma is used for interface design and prototyping of the 

dashboard layout. Wireframes created in Figma informed 

the final Power BI dashboard structure, ensuring a user-

centered visual design that prioritizes clarity, readability, 

and intuitive navigation for business stakeholders.  

  

9. METHODOLOGY  

9.1 Requirements Analysis 

Key functional requirements include automated ingestion 

of financial, sales, and operational data; computation of 

profit margin, revenue growth, and expense ratio; 

generation of a weighted Business Health Score; and 

interactive visualization of results. Non-functional 

requirements include accuracy of KPI computation, 

reliability of the scoring model, and accessibility of 

dashboards for non-technical users. 

9.2 Phase 1: Data Collection 

The first phase gathers business data from financial records 

(monetary performance), sales data (revenue generation 

and customer behavior), and operational data (internal 

process efficiency). Collected data is often in raw, 

inconsistent format, necessitating thorough preprocessing 

before analysis. 

9.3 Phase 2: Data Preprocessing 

Preprocessing ensures data quality and reliability through 

four key operations: 

• Missing Value Removal: Removing missing values to 

ensure dataset completeness. 

• Duplicate Elimination: Eliminating duplicate records 

to prevent skewed KPI calculations. 

• Type Conversion: Standardizing data types and field 

formats for consistent analysis. 

• Error Correction: Identifying and correcting data 

entry errors and inconsistencies. 

 

9.4 Phase 3: KPI Analysis 

Cleaned data is analyzed to compute the three core KPIs: 

Profit Margin (evaluating profitability relative to revenue), 

Revenue Growth (measuring sales trajectory over time), 

and Expense Ratio (assessing cost efficiency relative to 

revenue). These indicators collectively provide a 

comprehensive view of financial and operational 

performance. 

9.5 Phase 4: Scoring Model Development 

The scoring model assigns weights to each KPI and applies 

rule-based logic: a higher profit margin yields a higher 

partial score; a lower expense ratio yields a higher partial 

score; positive revenue growth contributes positively. 

Partial scores are aggregated into a final Business Health 

Score (0–100). Scores above 75 classify as Good 

Performance; 50–74 as Average; below 50 as Poor. 

 



                           International Scientific Journal of Engineering and Management (ISJEM)                                ISSN: 2583-6129 
                                  Volume: 05 Issue: 04 | April – 2026                                                                               DOI:10.55041/ISJEM06407                                                                                                                                         

                                  An International Scholarly || Multidisciplinary || Open Access || Indexing in all major Database & Metadata        

 

© 2027, ISJEM (All Rights Reserved)  | www.isjem.com   | Impact Factor: 8.072                                                   |        Page 5  

 

9.6 Phase 5: Data Visualization 

Power BI dashboards render results through bar charts for 

KPI comparison, line graphs for temporal trend analysis, 

and KPI indicator cards for snapshot views. Visualizations 

are designed to be intuitive, enabling stakeholders to 

identify trends, compare performance periods, and take 

strategic action based on clear data storytelling. 

9.7 Secure Data Handling 

Business data is handled with strict confidentiality. Data 

inputs are validated and sanitized before processing to 

prevent errors and ensure analytical integrity. Access to 

dashboards and underlying data exports is governed by 

user-level permissions within the Power BI environment.  

  

 

 

 

 

 

 
 

 

   

  

 

 

 

 

10. RESULTS AND DISCUSSION  

Prototype testing with sample business datasets produced 

the following observations: 

• KPI computation accurately reflected business 

performance across varied financial scenarios, correctly 

identifying high-margin, high-growth businesses as top 

performers. 

• The scoring model produced consistent, reproducible 

scores across test datasets, with clear differentiation 

between Good, Average, and Poor performance bands. 

• Power BI dashboards enabled non-technical 

stakeholders to interpret complex KPI data intuitively, 

reducing the time required for performance review from 

hours to minutes. 

• The automated preprocessing pipeline successfully 

handled missing values, duplicates, and formatting 

inconsistencies across diverse input datasets. 

Some challenges were observed. Businesses with unusual 

financial structures (e.g., high short-term investment 

expenditure) occasionally received scores that did not fully 

reflect their strategic health, indicating a limitation of the 

current three-KPI model. Additionally, the scoring model's 

fixed weights may not be optimal for all industries. 

Overall, the system met its primary objectives of providing 

an accessible, accurate, and automated business 

performance evaluation framework.  

11. ADVANTAGES  

• Centralized Analytical Workflow: Users can collect 

data, compute KPIs, view scores, and access visualizations 

within a single integrated pipeline, eliminating tool-

switching overhead. 

• Automated, Fast Processing: Python and the scoring 

model process datasets rapidly, delivering updated 

Business Health Scores as new data becomes available. 

• Objective Performance Assessment: The scoring 

model produces objective, mathematically derived scores, 

removing subjectivity from business performance 

assessments. 

• Scalability and Extensibility: The Python-based 

pipeline can accommodate additional KPIs and data 

sources as organizational needs evolve. 

• Accessible Visualizations: Power BI dashboards 

present complex analytics in an intuitive visual format 

accessible to non-specialist stakeholders. 
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• Educational Suitability: Educators and trainers can 

use the platform to demonstrate real-world business 

performance evaluation methods in academic and 

workshop settings. 

 

 

 

12. LIMITATIONS  

• Limited KPI Set: The current model relies on three 

KPIs. Businesses with complex structures may require 

additional indicators for comprehensive evaluation. 

• Fixed Weight Assignment: Static, empirically 

determined weights may not be optimal across all 

industries or business models. 

• No Real-Time Data Integration: The system currently 

operates on batch-uploaded datasets rather than live, 

streaming data connections. 

• Limited Advanced AI Features: Advanced features 

such as predictive forecasting, anomaly detection, and 

natural language insight generation are not yet 

implemented. 

• Data Quality Dependency: Poor or inconsistent input 

data quality can adversely affect KPI accuracy and score 

reliability.  

13. FUTURE SCOPE  

• Implement machine learning algorithms (e.g., 

regression, neural networks) to dynamically adjust KPI 

weights based on industry sector and business size, 

improving scoring accuracy. 

• Expand the KPI set to include customer satisfaction, 

market share, employee productivity, and cash flow 

metrics for a more holistic business health assessment. 

• Integrate real-time data connectors to ERP and CRM 

systems, enabling continuous, live Business Health Score 

updates without manual data uploads. 

• Introduce role-based access control with tiers for 

executives, analysts, and auditors, ensuring appropriate 

data visibility and action capabilities for each user type. 

• Add predictive analytics features that forecast future 

KPI trajectories and Business Health Scores based on 

historical trends, supporting proactive decision-making. 

• Develop a mobile-optimized interface for on-the-go 

performance monitoring, enabling business leaders to 

track health scores from any device. 

Extend the platform for academic use, enabling instructors 

to demonstrate AI-driven business analytics concepts with 

live datasets in classroom and workshop settings.  

 

14. CONCLUSION  

The AI-Based Business Health Score system demonstrates 

that modern data analytics and AI techniques can be 

effectively combined to create an accessible, accurate, and 

actionable business performance evaluation platform. By 

integrating automated data preprocessing, KPI 

computation, a weighted scoring model, and interactive 

Power BI dashboards, the system reduces dependence on 

manual analysis and complex financial expertise while 

delivering clear, interpretable insights. 

The use of Python (Pandas, NumPy) for processing, a rule-

based scoring engine for quantification, and Power BI for 

visualization provides a solid, scalable analytical 

foundation. Initial testing with sample datasets 

demonstrates accurate performance classification and 

meaningful differentiation between high- and low-

performing businesses. 

 

While limitations remain — particularly in KPI breadth, 

dynamic weight adaptation, and real-time data integration 

— the system serves as a robust foundation for future 

enhancements. The AI-Based Business Health Score can 

be further extended for academic, corporate, and 

consultancy environments where objective, data-driven 
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business evaluation is essential for competitive success 

and sustainable growth. 
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