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ABSTRACT 

The proposed study titled “An Efficient 

Novel Approach for Start-up Success Rate 

Predictions Using ML Paradigms” focuses 

on developing an intelligent predictive 

system that evaluates the likelihood of 

success for start-ups using advanced 

Machine Learning (ML) techniques. In 

today’s competitive entrepreneurial 

ecosystem, start-ups face high failure rates 

due to factors such as poor market analysis, 

inadequate funding strategies, and 

ineffective business planning. Traditional 

evaluation methods often rely on subjective 

judgment and limited data, which may not 

accurately predict future outcomes. This 

research aims to address these limitations by 

leveraging data-driven approaches to 

provide objective and reliable predictions. 

The proposed methodology involves 

collecting and analyzing diverse datasets 

that include factors such as financial 

performance, funding history, market trends, 

founder experience, product innovation, and 

customer engagement. The data is 

preprocessed using techniques such as 

normalization, missing value handling, and 

feature selection to ensure quality and 

relevance. Multiple machine learning 

models, including Logistic Regression, 

Random Forest, Support Vector Machine 

(SVM), and Gradient Boosting, are applied 

to classify start-ups into successful or 

unsuccessful categories. Additionally, 

ensemble learning techniques are employed 

to combine the strengths of individual 

models, thereby improving prediction 

accuracy and robustness. Experimental 

results demonstrate that the proposed system 

achieves high accuracy and reliability in 

predicting start-up success rates. The model 

effectively identifies key factors influencing 

success, providing valuable insights for 

investors, entrepreneurs, and policymakers. 

The system can be integrated into decision 

support platforms to assist in investment 

evaluation and strategic planning. In 

conclusion, this research presents a scalable 

and efficient solution for predicting start-up 

success using machine learning paradigms. 

By combining data analytics and intelligent 

modeling, the system enhances decision-

making processes and supports the growth 

of sustainable entrepreneurial ventures. 
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I.INTRODUCTION 
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The rapid growth of the global start-up 

ecosystem has led to increased interest in 

understanding the factors that contribute to 

entrepreneurial success and failure. Start-

ups play a crucial role in economic 

development by driving innovation, creating 

employment opportunities, and contributing 

to technological advancement. However, 

despite their importance, a large percentage 

of start-ups fail within the initial years due 

to challenges such as poor market research, 

lack of funding, ineffective business models, 

and intense competition [1]. Traditional 

methods for evaluating start-up potential 

often rely on subjective judgment, expert 

intuition, and limited financial metrics, 

which may not accurately capture the 

complexity and dynamic nature of start-up 

environments. These limitations highlight 

the need for intelligent, data-driven 

approaches that can provide more reliable 

and scalable predictions. With the 

advancement of Machine Learning (ML), 

Big Data Analytics, and Artificial 

Intelligence (AI), it has become possible to 

analyze large and diverse datasets to 

uncover hidden patterns and relationships 

associated with start-up success [2]. Modern 

start-ups generate vast amounts of data from 

various sources such as financial 

transactions, customer interactions, social 

media engagement, and market trends. 

Machine learning algorithms such as 

Logistic Regression, Support Vector 

Machines (SVM), Random Forest, Gradient 

Boosting, and Neural Networks can process 

these high-dimensional datasets to identify 

critical success factors [3], [4]. Additionally, 

techniques like feature engineering, 

dimensionality reduction, and 

hyperparameter tuning enhance model 

performance and ensure accurate 

predictions. These approaches enable the 

identification of key indicators such as 

founder experience, funding patterns, 

product-market fit, scalability potential, and 

customer acquisition strategies, which 

significantly influence start-up outcomes 

[5]. 

To further improve prediction accuracy and 

robustness, the proposed study adopts an 

ensemble-based machine learning approach, 

which combines multiple models to leverage 

their individual strengths while minimizing 

weaknesses [6]. Ensemble techniques such 

as bagging, boosting, and voting classifiers 

help reduce overfitting, improve 

generalization, and enhance predictive 

performance. The system also incorporates 

advanced preprocessing steps including data 

cleaning, normalization, handling missing 

values, and balancing datasets to ensure 

model reliability. Performance evaluation is 

conducted using metrics such as accuracy, 

precision, recall, F1-score, and ROC-AUC 

to validate the effectiveness of the model. 

Furthermore, the system can be integrated 

into decision support platforms for 

investors, venture capitalists, and 

entrepreneurs, enabling informed decision-

making based on predictive insights. By 

combining intelligent algorithms with 

comprehensive data analysis, the proposed 

approach aims to provide a scalable, 

accurate, and practical solution for 

predicting start-up success rates, thereby 
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contributing to sustainable entrepreneurial 

growth and innovation [7]–[25]. 

II SURVEY OF RESEARCH 

The approach proposed by E. G. Giardino et 

al. (2014) [1] presents an empirical study on 

start-up success factors, focusing on 

organizational and managerial aspects. The 

study analyzes variables such as founder 

experience, team composition, and strategic 

decision-making. The methodology involves 

collecting data from multiple start-ups and 

applying statistical analysis to identify 

patterns. The results indicate that 

experienced leadership and adaptive 

strategies significantly influence start-up 

success. The authors emphasize the 

importance of non-technical factors in 

entrepreneurial outcomes. However, the 

study lacks predictive modeling capabilities. 

Despite this limitation, it provides valuable 

insights into key success determinants. 

The work proposed by A. Marmer et al. 

(2012) [2] introduces a data-driven analysis 

of start-up failures using large-scale industry 

data. The study highlights the role of market 

validation, customer acquisition, and 

product-market fit in determining success. 

The methodology includes analyzing start-

up lifecycle data and identifying common 

failure patterns. The results show that 

premature scaling is one of the major 

reasons for failure. The authors demonstrate 

that timing and market readiness are critical 

factors. However, the study is descriptive 

and does not implement machine learning 

models. Nevertheless, it contributes to 

understanding start-up dynamics. 

The approach proposed by J. Song et al. 

(2008) [3] presents a predictive model for 

venture performance using statistical and 

machine learning techniques. The study 

focuses on factors such as financial 

investment, innovation, and competitive 

advantage. The methodology involves 

regression analysis and classification 

models to predict success outcomes. The 

results demonstrate moderate prediction 

accuracy and highlight the importance of 

financial indicators. The authors emphasize 

the need for multi-dimensional data 

analysis. However, the model lacks 

scalability for large datasets. Despite this, 

the study provides an early foundation for 

predictive analytics in entrepreneurship. 

The work proposed by S. C. Kerr et al. 

(2014) [4] explores the impact of founder 

characteristics on start-up success using data 

analytics. The study highlights variables 

such as education, prior experience, and 

network strength. The methodology 

involves analyzing large datasets using 

statistical models. The results indicate that 

experienced and well-connected founders 

have higher success rates. The authors show 

that human capital plays a crucial role in 

entrepreneurial success. However, the study 

does not incorporate advanced machine 

learning techniques. Nevertheless, it offers 

important insights into founder-driven 

success factors. 

The approach proposed by A. R. 

Chemmanur et al. (2016) [5] introduces a 

machine learning-based framework for 

venture capital investment decisions. The 

study focuses on predicting start-up success 
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using financial and operational data. The 

methodology involves applying 

classification algorithms such as Random 

Forest and Support Vector Machine (SVM). 

The results demonstrate improved 

prediction accuracy compared to traditional 

methods. The authors emphasize the role of 

data-driven decision-making in investment 

strategies. However, the model requires 

high-quality structured data. Despite this, 

the study highlights the potential of machine 

learning in start-up evaluation. 

The work proposed by T. K. Das et al. 

(2020) [6] presents an ensemble learning 

approach for start-up success prediction. 

The study focuses on combining multiple 

machine learning models to improve 

prediction performance. The methodology 

involves using techniques such as bagging, 

boosting, and voting classifiers. The results 

show higher accuracy and robustness 

compared to individual models. The authors 

demonstrate that ensemble methods 

effectively reduce overfitting and improve 

generalization. However, the system 

increases computational complexity. 

Nevertheless, the study provides a strong 

foundation for developing advanced 

predictive models for start-up success. 

III. WORKING METHODOLOGY 

The proposed Start-up Success Rate 

Prediction System follows a structured and 

data-driven methodology that integrates 

Machine Learning (ML), Data Analytics, 

and Ensemble Learning techniques to 

accurately predict the likelihood of start-up 

success. The process begins with data 

collection from multiple heterogeneous 

sources such as financial records, funding 

history, startup databases (e.g., Crunchbase), 

founder profiles, market trends, and 

customer engagement metrics. The collected 

dataset typically includes features such as 

investment rounds, revenue growth, 

employee size, industry domain, founder 

experience, and geographical location. Since 

real-world data is often incomplete and 

inconsistent, a comprehensive preprocessing 

phase is applied, including data cleaning, 

handling missing values, normalization, 

encoding categorical variables, and outlier 

detection. Additionally, feature selection 

techniques such as correlation analysis, 

recursive feature elimination, and principal 

component analysis (PCA) are used to 

identify the most relevant attributes 

influencing start-up success. In the next 

phase, the processed data is used to train 

multiple machine learning models. The 

system employs algorithms such as Logistic 

Regression, Support Vector Machine 

(SVM), Random Forest, Gradient Boosting 

(XGBoost), and Artificial Neural Networks 

(ANNs). Each model learns patterns and 

relationships within the dataset to classify 

start-ups as successful or unsuccessful. To 

enhance prediction performance, the system 

adopts an ensemble learning approach, 

where predictions from multiple models are 

combined using techniques such as voting, 

bagging, or stacking. This approach 

improves accuracy, reduces overfitting, and 

increases model robustness. Hyperparameter 

tuning using methods like grid search or 

randomized search is performed to optimize 

model performance. Cross-validation 



IJDIM, 2026, 5 (2), 1808-1815 | 1812 International Journal of Data Science and IoT Management System 

       International Journal of 

        DATA SCIENCE AND IOT MANAGEMENT SYSTEM 
                      Peer Reviewed, Referred & Indexed Journal 

                                  ISSN: 3068-272X                                     www.ijdim.com                                          Original Research Paper 

 

techniques are also applied to ensure 

generalization across unseen data. The final 

stage involves model evaluation, 

deployment, and user interaction. The 

system evaluates model performance using 

metrics such as accuracy, precision, recall, 

F1-score, and ROC-AUC to ensure 

reliability. Once validated, the model is 

deployed as a web-based or cloud-based 

application, allowing users such as 

investors, entrepreneurs, and analysts to 

input start-up details and receive predictions 

in real time. The system provides not only a 

success probability score but also insights 

into key influencing factors through feature 

importance analysis. A user-friendly 

dashboard visualizes predictions and trends, 

aiding decision-making processes. Security 

measures such as data encryption and access 

control are implemented to protect sensitive 

business data. Overall, the methodology 

ensures a scalable, accurate, and intelligent 

system capable of supporting strategic 

planning and investment decisions in the 

start-up ecosystem. 

IV RESULTS EXPLANATIONS 

 

Figure 1: Model Accuracy Comparison 

(Individual vs Ensemble Models) 

The above figure presents a comparative 

analysis of different machine learning 

models used for start-up success prediction, 

including Logistic Regression, Support 

Vector Machine (SVM), Random Forest, 

and Gradient Boosting, along with the 

proposed ensemble model. The results 

clearly indicate that while individual models 

achieve satisfactory accuracy, the ensemble 

model outperforms them by combining their 

strengths. This improvement is due to 

reduced variance and bias, leading to better 

generalization on unseen data. The graph 

highlights that ensemble learning 

significantly enhances prediction reliability. 

This result validates the effectiveness of the 

proposed approach in handling complex and 

multi-dimensional start-up data. 

 

Figure 2: Confusion Matrix of the 

Prediction Model 

This figure illustrates the confusion matrix 

of the classification model, showing the 

performance in predicting successful and 

unsuccessful start-ups. The matrix 

highlights true positives, true negatives, 

false positives, and false negatives. A high 

number of correct predictions along the 

diagonal indicates strong classification 
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performance. The model demonstrates high 

precision and recall, minimizing incorrect 

predictions. This visualization helps in 

understanding the strengths and weaknesses 

of the model and confirms its reliability in 

real-world applications. 

 

Figure 4: ROC Curve for Model 

Performance 

This figure represents the Receiver 

Operating Characteristic (ROC) curve, 

which evaluates the model’s ability to 

distinguish between successful and 

unsuccessful start-ups. The curve shows a 

high Area Under the Curve (AUC) value, 

close to 1, indicating excellent model 

performance. This demonstrates that the 

model maintains a strong balance between 

sensitivity and specificity. The ROC 

analysis confirms the robustness of the 

proposed system and its effectiveness in 

classification tasks. 

V.CONCLUSION 

The proposed Start-up Success Rate 

Prediction System using Machine Learning 

Paradigms presents an effective and data-

driven solution for evaluating the potential 

success of entrepreneurial ventures. By 

leveraging advanced Machine Learning 

(ML) algorithms and Ensemble Learning 

techniques, the system successfully analyzes 

complex and multi-dimensional data, 

including financial metrics, founder profiles, 

market trends, and customer engagement 

factors. The results demonstrate that the 

ensemble approach significantly improves 

prediction accuracy, reduces model bias, and 

enhances generalization compared to 

individual models. The system not only 

provides high prediction accuracy but also 

offers valuable insights through feature 

importance analysis, helping stakeholders 

understand the key factors influencing start-

up success. This transparency makes the 

model more interpretable and useful for 

investors, venture capitalists, and 

entrepreneurs in making informed decisions. 

Additionally, the integration of real-time 

prediction capabilities and a user-friendly 

dashboard enhances the practical 

applicability of the system in business 

environments. From a technological 

perspective, the use of cloud-based 

deployment ensures scalability, accessibility, 

and efficient handling of large datasets. 

Security measures such as data encryption 

and access control further strengthen the 

reliability of the system. The methodology 

and results collectively validate the 

effectiveness of machine learning in 

transforming traditional decision-making 

processes into intelligent, automated 

systems. In conclusion, this research 

highlights the potential of machine learning 

paradigms in predicting start-up success and 
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supporting strategic planning. Future 

enhancements may include the integration 

of real-time market data, sentiment analysis 

from social media, and advanced deep 

learning models to further improve 

prediction accuracy and system capabilities. 
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