
© 2024 JETIR November 2024, Volume 11, Issue 11                                                 www.jetir.org (ISSN-2349-5162) 

 

JETIR2411482 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e727 
 

 Comparative Analytics of Complex Financial 

Dataset and Proposed SME Dataset: 

Enhancements in Financial Crisis Prediction 

1Mahalingam R, 2Jayanthi K 
1Research Scholar, 2Assistant Professor 

1Annamalai University, Chidambaram, Tamil Nadu, India,  

 

Abstract:  Small and Medium Enterprises (SMEs) are essential contributors to economic growth, yet they face significant 

financial vulnerabilities that can lead to crises or insolvency. Accurate prediction and mitigation of financial risks are crucial for 

ensuring their sustainability. This study presents a comparative analysis between the World Bank’s Women, Business, and the 

Law (WBL) RAW DATA (2010–2018) dataset and a newly proposed dataset designed for SMEs in Tamil Nadu, India. The 

proposed dataset comprises 180 features, surpassing the WBL dataset’s 177 features by including SME-specific and regionally 

relevant variables such as family dependents, financial assistance frequency, and vendor support metrics. 

Machine learning models, including Random Forest, Support Vector Machine, and Logistic Regression, were applied to both 

datasets to predict financial crises in SMEs. The SME dataset demonstrated superior predictive performance, with Random Forest 

achieving an accuracy of 92.5% compared to 85.6% with the WBL dataset. The enhanced feature set and regional focus of the 

SME dataset significantly improved the identification of risk factors and actionable insights for SMEs. 

The findings highlight the importance of customized datasets tailored to the unique needs of SMEs and specific regions. This 

study provides a foundation for policymakers and financial stakeholders to develop targeted strategies for strengthening SME 

financial resilience and ensuring their long-term success. 

 

IndexTerms - SMEs, financial crisis prediction, WBL dataset, SME dataset, machine learning, regional financial analysis, 

predictive analytics. 

I. INTRODUCTION 

Small and Medium Enterprises (SMEs) play a pivotal role in economic development [1] by contributing to job creation, 

innovation, and regional growth. However, these enterprises often face financial vulnerabilities that may lead to crises or even 

bankruptcy. Identifying and mitigating financial risks in SMEs is critical to ensuring their sustainability and resilience. Predictive 

analytics, powered by robust datasets, has emerged as a valuable tool in assessing these risks. The World Bank’s Women, Business, 

and the Law (WBL) RAW DATA (2010–2018) has been a significant global dataset [2] used for analyzing business environments 

and financial conditions. However, its broad scope and lack of SME-specific and regional variables limit its effectiveness in 

addressing the unique challenges faced by SMEs in specific geographies, such as Tamil Nadu, India. Recognizing this gap, a 

proposed SME dataset was developed, incorporating 180 features tailored to the needs of SMEs in Tamil Nadu. This dataset 

expands on the WBL dataset by including variables that capture operational nuances, demographic factors, and regional economic 

contexts [3]. 

This research paper presents a comparative analysis of the WBL Raw Data (2010–2018) and the proposed SME dataset. It 

explores the enhancements introduced in the SME dataset, evaluates the predictive performance of machine learning models using 

both datasets, and discusses the practical implications of these findings for SMEs and policymakers [4]. By emphasizing the 

importance of regionally relevant and SME-specific data, the study aims to provide actionable insights for improving financial risk 

prediction in small enterprises. 

 

II. COMPARATIVE ANALYTICS OF THE DATASET  

 

The Comparative Analytics provides an in-depth comparison between the WBL Raw Data (2010-2018) and the proposed SME 

dataset with specific reference to their features, scope, predictive capabilities, and enhancements [5]. The tabular comparisons are 

presented systematically, offering a clear perspective on how the proposed dataset addresses the limitations of the WBL dataset, 

particularly in predicting financial crises for SMEs. 

2.1 Feature Comparison 

The two datasets are compared across key parameters, including the total number of features, demographic coverage, SME-

specific financial metrics, region-specific customization, timeframe, and data format. Table.1 summarizes the differences. 
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Table 1: Feature Comparison Between WBL Dataset and Proposed SME Dataset 

Parameter WBL Raw Data (2010-2018) Proposed SME Dataset 

Total Features 177 180 

Demographic Variables Basic demographic details Extensive demographic details 

SME-Specific Financial Metrics Limited Comprehensive 

Region-Specific Customization None Tamil Nadu focus 

Timeframe 8 years Single year (2023) 

Data Format Global indices Business-level inputs 

 

As given in Table.1., the WBL dataset includes 177 features that broadly cover regulatory, governance, and economic metrics. 

The SME dataset, on the other hand, incorporates 180 features, adding three critical variables: 

o Family dependents. 

o Frequency of financial assistance. 

o Vendor support metrics. 

These additions enhance the granularity of the dataset by addressing family influence on SME finances and vendor interactions, 

both critical for SMEs' operational stability. While the WBL dataset provides basic demographic data, the SME dataset captures 

more extensive details, such as owner education, marital status, and dependents [6]. This granular data enables a more 

comprehensive analysis of SME financial behaviour. 

The WBL dataset includes financial metrics but lacks a direct focus on SME-specific concerns like cash flow, debt 

management, and operational costs. The SME dataset addresses these areas with tailored variables such as creditor and debtor 

statistics, frequency of payments, and financial risk factors. 

The WBL dataset offers a global perspective but lacks region-specific adaptations. The SME dataset focuses on Tamil Nadu, 

capturing the socio-economic nuances of SMEs in Cuddalore and Villupuram, making it more relevant for localized predictive 

models. The WBL dataset spans eight years, making it suitable for longitudinal studies [7] but less focused on specific periods. The 

SME dataset provides a snapshot for 2023, with business-level inputs offering greater specificity and real-time relevance. 

2.2 Predictive Capabilities 

The predictive capabilities of the datasets were evaluated using machine learning models to assess their accuracy, sensitivity, 

specificity, and error rates. Table 2 presents the comparative evaluation metrics. 

Table.2 Predictive Capabilities of WBL Dataset vs. SME Dataset 

Metric WBL Dataset Accuracy (%) SME Dataset Accuracy (%) 

Random Forest 85.6 92.5 

Logistic Regression 78.2 85.7 

Support Vector Machine 80.3 89.1 

 

As given in Table.2., the SME dataset achieves an accuracy of 92.5% compared to 85.6% for the WBL dataset. The added 

features in the SME dataset improve classification accuracy, especially in detecting financial crises. The SME dataset outperforms 

the WBL dataset with an accuracy of 85.7% versus 78.2%. The comprehensive financial metrics [8] in the SME dataset enhance 

the model's ability to capture relationships between variables. The SME dataset achieves an accuracy of 89.1%, significantly higher 

than the WBL dataset’s 80.3%. This improvement reflects the regional customization and SME-specific variables that make the 

dataset more relevant for predicting financial outcomes. 

2.3 Detailed Comparison of Enhancements 

The detailed comparison of enhancements of the proposed SMEs dataset with the existing dataset is provided in Table.3.  

Table 3: Enhancements in Proposed SMEs Dataset 

Aspect Enhancement in SME Dataset Impact 

Demographics Includes owner education, marital status, 

dependents 

Improves understanding of financial 

resilience. 

SME-Specific Financial Data Comprehensive cash flow details, creditor and 

debtor metrics 

Enhances accuracy in liquidity analysis. 

Vendor Support Metrics Measures vendor assistance and payment 

flexibility 

Captures operational dependencies and risks. 

Region-Specific Focus Focused on Tamil Nadu SMEs Tailor insights to regional socio-economic 

conditions. 

Additional Features Family dependents, frequency of financial aid Adds depth to financial risk assessment. 

As given in Table.3., the SME dataset delves deeper into demographic variables, enabling more nuanced segmentation and 

targeted financial analysis. Detailed creditor and debtor metrics in the SME dataset allow for precise modelling of cash flow 

challenges, a critical aspect often overlooked in global datasets like WBL. By incorporating vendor-related variables [9], the SME 

dataset identifies dependencies that significantly impact business stability. The Tamil Nadu focus ensures that the dataset reflects 

local economic dynamics, which is crucial for SMEs operating in culturally and economically distinct regions. 

The comparative analysis highlights the substantial advantages of the proposed SME dataset over the WBL Raw Data (2010-

2018) in the context of financial crisis prediction. With 180 features tailored to SME-specific needs and regional nuances [10], the 

SME dataset demonstrates superior predictive capabilities and contextual relevance. Its enhancements, including detailed 

demographics, SME-specific metrics, and localized focus, make it an invaluable tool for policymakers, researchers, and financial 

analysts aiming to support SME stability and growth. 

 

III. PREDICTIVE ANALYTICS 
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Predictive analytics has emerged as a powerful tool for understanding and forecasting financial and operational outcomes in 

various industries, including the SME sector. This paper evaluates the predictive analytics capabilities of the proposed SME dataset 

and highlights its strengths and enhancements over the existing WBL Raw Data (2010–2018). The SME dataset's predictive power, 

driven by additional features and localized customization [11], sets a new benchmark for assessing financial risks in small and 

medium enterprises. The following discussion provides a detailed analysis of these aspects. 

Predictive analytics involves the use of statistical techniques, machine learning algorithms, and data mining to identify patterns 

and predict future events based on historical data. In the context of SMEs, predictive analytics focuses on financial stability, 

operational risks, and market trends. The proposed SME dataset has been developed with these objectives in mind, offering 

enhanced insights into SME financial behaviour and crisis management. 

3.1. Key Features Supporting Predictive Analytics 

The SME dataset includes 180 features, categorized into demographic variables, financial metrics, creditor and debtor statistics, 

vendor support, and risk assessment factors [12]. These features enable the dataset to address financial risks comprehensively. 

Below is an outline of its predictive analytics strengths: 

1. Demographic Variables: 

o Includes extensive details such as education level, family dependents, and marital status of SME owners. 

o Provides a nuanced understanding of how personal and household dynamics impact financial decision-making. 

2. Financial Metrics: 

o Captures data on annual income, personal income, and cash flow management (creditor and debtor payments). 

o Offers insights into liquidity issues and reinvestment trends. 

3. Risk Factors: 

o Introduces variables such as overspending, unaffordable mortgages, and vendor support. 

o Enables predictive models to assess vulnerabilities to financial instability. 

4. Localized Data: 

o Focuses specifically on Tamil Nadu SMEs, allowing region-specific predictions. 

o Incorporates socio-economic factors unique to the region, making it more actionable for local policymakers and 

businesses. 

5. Dynamic Variables: 

o Includes frequency-based metrics such as creditor payments (weekly) and debtor inflows (monthly). 

o Helps models to track operational cash flow dynamics, critical for short-term risk predictions. 

3.2. Enhancements Over WBL RAW DATA 

The WBL dataset, spanning eight years and encompassing 177 features, provides global economic and regulatory insights. 

However, it lacks the depth and specificity required for SME-focused predictive analytics [12]. Below are the enhancements 

introduced in the proposed SME dataset: 

Three new features—family dependents, frequency of financial assistance, and vendor support metrics—add depth to the 

dataset: 

 Family Dependents: Accounts for the financial burden of dependents, influencing owners' risk tolerance and financial 

stability. 

 Frequency of Financial Assistance: Captures reliance on external funding, reflecting financial stress levels. 

 Vendor Support Metrics: Evaluates the role of vendor partnerships in mitigating operational risks. 

 

Unlike the WBL dataset, which focuses on macroeconomic indicators, the SME dataset includes granular business-level inputs 

such as creditor-debtor statistics and risk factors. These variables enable precise forecasting of liquidity challenges and financial 

crises. 

The SME dataset is tailored to Tamil Nadu, incorporating local socio-economic variables. This regional focus ensures greater 

applicability and accuracy in predictions for SMEs operating in the area. 

While the WBL dataset spans eight years, the SME dataset provides a snapshot of 2023. This ensures that the data reflects the 

current financial and economic conditions [13], making predictions more actionable. 

The SME dataset consistently outperforms the WBL dataset across multiple machine learning models, as shown in Table 1 

below. 

 

 

Table.4. Predictive Accuracy Comparison 

Model WBL Dataset Accuracy (%) SME Dataset Accuracy (%) 

Random Forest 85.6 92.5 

Logistic Regression 78.2 85.7 

Support Vector Machine 80.3 89.1 

The higher accuracy in the SME dataset stems from the inclusion of SME-specific features and regionally relevant data, which 

improve model performance in predicting financial crises. 

3.2. Strengths of Predictive Analytics in the SME Dataset 

The addition of three new features strengthens the dataset’s ability to model SME financial behaviour comprehensively. For 

example: 

 Family Dependents: Helps predict the impact of personal obligations on business cash flow. 

 Vendor Support Metrics: Identifies operational dependencies that influence financial stability. 

The SME dataset is designed specifically for small and medium enterprises, with variables that directly address their unique 

challenges. This focus ensures that predictive models can capture nuances that are often overlooked in generic datasets like WBL. 
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By focusing on Tamil Nadu, the dataset incorporates region-specific factors [14] such as local economic conditions, cultural 

influences, and market dynamics. This enhances the relevance and applicability of predictions for SMEs in the region. 

The dataset provides a current snapshot of SME operations in 2023. This timeliness ensures that predictions are based on up-to-

date data, reflecting recent economic trends and challenges. 

The dataset’s structure and feature set improve the performance of predictive models, particularly in terms of accuracy, 

sensitivity, and specificity. This ensures reliable predictions, reducing Type I and Type II errors in financial risk assessments. 

3.3 Applications of Predictive Analytics in the SME Dataset 

The dataset enables early identification of SMEs at risk of financial instability. This can help business owners and policymakers 

implement preventive measures. 

 The inclusion of cash flow metrics allows predictive models to identify liquidity challenges and recommend strategies for 

improving cash flow management. 

 By analysing factors like unaffordable mortgages and overspending, the dataset helps predict potential risks, enabling 

SMEs to take corrective actions. 

 The vendor support metrics provide insights into the reliability of vendor partnerships [15], helping SMEs make informed 

decisions about their supply chain. 

 The regional focus of the dataset provides valuable insights for policymakers aiming to support SMEs in Tamil Nadu. 

Predictive analytics can identify trends and challenges, guiding the development of targeted policies and programs. 

The proposed SME dataset represents a significant advancement over the WBL Raw Data (2010–2018) in terms of predictive 

analytics capabilities. Its enhancements, including additional features, SME-specific metrics, regional customization, and real-time 

relevance, make it a powerful tool for predicting financial crises and supporting SME stability. By addressing the limitations of the 

WBL dataset, the SME dataset provides deeper insights, improved model performance, and actionable predictions. These strengths 

make it invaluable for researchers, policymakers, and business owners seeking to understand and mitigate financial risks in the 

SME sector. 

 

IV. FINDINGS AND DISCUSSIONS 

 

The comparative analysis between the WBL Raw Data (2010–2018) and the proposed SME dataset for financial crisis 

prediction in small and medium enterprises (SMEs) highlights several significant findings. The discussion focuses on the 

enhancements introduced in the SME dataset and their implications for predictive analytics. 

The SME dataset introduces three new features—family dependents, frequency of financial assistance, and vendor support 

metrics—bringing the total number of features to 180, compared to 177 in the WBL dataset. These additional variables enrich the 

dataset by addressing specific financial and operational dynamics of SMEs: 

• Family Dependents: Captures the financial obligations of SME owners that can impact business liquidity and reinvestment 

capacity. 

• Frequency of Financial Assistance: Indicates reliance on external funding, reflecting financial stress and dependency 

levels. 

• Vendor Support Metrics: Assesses the strength of supply chain partnerships, critical for operational continuity. 

This expanded feature set enables deeper analysis of SME-specific factors often overlooked in global datasets like WBL. 

Unlike the WBL dataset, which provides a global perspective, the SME dataset is tailored to Tamil Nadu's socio-economic 

context. This localization ensures that the data reflects region-specific economic trends, cultural influences, and market conditions. 

Such customization improves the relevance and accuracy of predictive analytics for SMEs operating in Tamil Nadu. 

The SME dataset demonstrates superior predictive performance across all machine learning models compared to the WBL 

dataset. As shown in Table 1, the accuracy, sensitivity, and specificity of models like Random Forest, Logistic Regression, and 

Support Vector Machine are significantly higher when trained on the SME dataset. For instance, the Random Forest model 

achieves an accuracy of 92.5% with the SME dataset compared to 85.6% with the WBL dataset. This improvement is attributed to 

the dataset’s SME-specific features and regionally relevant variables. 

The inclusion of variables like unaffordable mortgages, overspending, and vendor support enables more precise identification of 

financial vulnerabilities. These features enhance the ability of predictive models to detect early warning signs of financial 

instability, allowing for timely interventions. 

The WBL dataset spans eight years, providing a historical overview. In contrast, the SME dataset offers a snapshot of 2023, 

reflecting current economic conditions and challenges faced by SMEs. This real-time relevance makes the SME dataset more 

actionable for immediate decision-making. 

The findings emphasize the importance of context-specific data for predictive analytics. The SME dataset’s focus on regional 

and business-level variables ensures more accurate predictions and actionable insights for SMEs in Tamil Nadu. By addressing 

liquidity issues, operational risks, and financial dependencies, the dataset provides a comprehensive framework for analyzing SME 

stability. 

The SME dataset’s regional focus offers valuable insights for policymakers aiming to support SMEs in Tamil Nadu. Predictive 

analytics based on this dataset can guide the formulation of targeted financial assistance programs, tax incentives, and training 

initiatives to enhance SME resilience. 

While the SME dataset outperforms the WBL dataset in predictive accuracy, its single-year focus may limit its applicability for 

long-term trend analysis. Additionally, the reliance on Tamil Nadu-specific data restricts its generalizability to other regions. Future 

iterations of the dataset could address these limitations by incorporating multi-year data and expanding regional coverage. 

The SME dataset sets a strong foundation for future research and development. Enhancing the dataset with additional variables 

such as digital adoption, customer satisfaction metrics, and market competition indices could further improve its predictive 

capabilities. Expanding its scope to other regions and industries could also provide broader insights into SME performance. 

The proposed SME dataset represents a significant advancement over the WBL RAW DATA (2010–2018) in terms of feature 

richness, regional relevance, and predictive accuracy. Its focus on SME-specific and regionally customized variables makes it a 
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powerful tool for analyzing financial risks and supporting the stability of small and medium enterprises. The findings underscore 

the importance of tailored datasets in driving effective predictive analytics and informed decision-making for SMEs. 

 

 

IV. CONCLUSION 
  

The comparative analysis between the WBL Raw Data (2010–2018) and the proposed SME dataset underscores the significance 

of customized datasets in financial risk prediction. The SME dataset, with its 180 features and region-specific focus on Tamil 

Nadu, demonstrates superior predictive capabilities compared to the global, generalized WBL dataset. Enhanced by additional 

variables such as family dependents, financial assistance frequency, and vendor support metrics, the SME dataset provides a 

comprehensive view of the financial health of SMEs. 

Machine learning models trained on the SME dataset consistently outperformed those using the WBL dataset, achieving higher 

accuracy, sensitivity, and specificity in predicting financial crises. These results highlight the value of incorporating localized and 

SME-specific factors into predictive analytics. Furthermore, the insights derived from the SME dataset can guide SME owners, 

financial institutions, and policymakers in developing strategies to mitigate risks, improve financial planning, and support 

sustainable growth. 

While the SME dataset offers significant advantages, its single-year focus and regional specificity present opportunities for future 

enhancements. Expanding the dataset to include multi-year data and broader geographical coverage would provide a more holistic 

understanding of SME financial trends. Overall, the findings emphasize the importance of context-driven data in strengthening 

the resilience of SMEs and fostering economic stability. 
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