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ABSTRACT  

The rapid growth of start-up ecosystems has 

made it increasingly important to predict the 

success rate of emerging companies. Start-ups 

face high uncertainty due to factors such as 

market competition, funding availability, 

business models, and management strategies. 

Traditional evaluation methods rely heavily on 

manual analysis and expert judgment, which 

can be subjective and time-consuming. This 

project proposes an efficient and novel 

approach for predicting start-up company 

success rates using machine learning 

paradigms. The proposed system utilizes 

historical data of start-ups, including features 

such as funding rounds, industry type, team 

experience, revenue growth, and market 

conditions. Data preprocessing techniques such 

as cleaning, normalization, and feature 

selection are applied to improve model 

performance. Various machine learning 

algorithms such as Logistic Regression, 

Decision Trees, Random Forest, and Support 

Vector Machines are implemented to classify 

start-ups as successful or unsuccessful. The 

models are trained and tested using an 80:20 

dataset split, and their performance is evaluated 

using metrics such as accuracy, precision, 

recall, and F1-score. Experimental results 

indicate that ensemble models like Random 

Forest provide higher accuracy and better 

generalization compared to other algorithms. 

This approach provides a data-driven and 

objective solution for predicting start-up 

success, which can assist investors, 

entrepreneurs, and policymakers in making 

informed decisions and reducing investment 

risks. 
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I. INTRODUCTION 

The rise of start-up culture has transformed the 

global economy, driving innovation, job 

creation, and technological advancement. 
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However, a significant number of start-ups fail 

within their early stages due to various 

uncertainties such as poor market fit, lack of 

funding, ineffective management, and intense 

competition. Predicting the success or failure 

of start-ups has become a critical task for 

investors, entrepreneurs, and policymakers. 

Traditional evaluation methods often rely on 

expert opinions, financial analysis, and 

qualitative assessments, which may be 

subjective and inconsistent. Therefore, there is 

a growing need for data-driven approaches that 

can provide accurate and reliable predictions of 

start-up success. 

With the advancement of machine learning 

techniques, it is now possible to analyze large 

volumes of data and identify patterns that 

influence start-up performance. Machine 

learning algorithms can process multiple 

factors such as funding history, team 

experience, industry trends, and market 

conditions to build predictive models. These 

models can uncover hidden relationships and 

provide insights that are not easily visible 

through traditional methods. Algorithms such 

as Logistic Regression, Decision Trees, 

Random Forest, and Support Vector Machines 

have been widely used for classification and 

prediction tasks in business analytics. 

In this project, an efficient and novel machine 

learning-based framework is proposed to 

predict the success rates of start-up companies. 

The system involves data preprocessing, 

feature extraction, model training, and 

performance evaluation. Multiple algorithms 

are implemented and compared to identify the 

best-performing model. The results are 

analyzed using standard evaluation metrics to 

ensure accuracy and reliability. This approach 

aims to provide a practical and scalable 

solution for predicting start-up success, helping 

stakeholders make informed decisions and 

reduce financial risks. 

II SURVEY OF RESEARCH 

1. Traditional Methods for Start-up 

Evaluation 

Early approaches to evaluating start-up success 

relied on financial analysis, expert judgment, 

and qualitative assessment of business plans. 

Investors and analysts examined factors such as 

revenue projections, market size, and 

management capability to estimate success 

probability. While these methods provide 

useful insights, they are often subjective and 

prone to bias. Research indicates that human 

judgment alone cannot consistently predict 

start-up outcomes due to the complexity and 

dynamic nature of business environments. 



IJDIM, 2026, 5 (2), 1800-1807 | 1802 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 

 

Additionally, traditional methods struggle to 

process large datasets and identify hidden 

patterns. These limitations have led researchers 

to explore data-driven approaches such as 

machine learning to improve prediction 

accuracy and reliability. 

2. Machine Learning in Business Analytics 

Machine learning has become an essential tool 

in business analytics for predicting trends and 

outcomes. Studies have shown that algorithms 

such as Logistic Regression, Decision Trees, 

and Support Vector Machines can effectively 

classify business success based on historical 

data. These models analyze multiple features 

simultaneously and identify patterns that 

influence outcomes. Research highlights that 

machine learning models outperform 

traditional statistical methods in terms of 

accuracy and scalability. However, model 

performance depends on the quality of data and 

feature selection. This project leverages 

machine learning techniques to enhance the 

prediction of start-up success rates. 

3. Ensemble Learning Techniques 

Ensemble methods such as Random Forest and 

Gradient Boosting have gained popularity due 

to their ability to improve prediction accuracy 

by combining multiple models. Research 

indicates that ensemble techniques reduce 

overfitting and increase model robustness. 

Random Forest, in particular, is widely used 

for classification tasks as it aggregates 

predictions from multiple decision trees. 

Studies show that ensemble models often 

outperform individual algorithms in predicting 

business success. This project incorporates 

ensemble learning to achieve better 

generalization and higher accuracy in start-up 

prediction. 

4. Feature Selection and Influencing Factors 

Identifying relevant features is critical for 

accurate prediction of start-up success. 

Research highlights several key factors 

influencing start-up performance, including 

funding rounds, founder experience, market 

demand, competition, and economic conditions. 

Feature selection techniques such as correlation 

analysis and dimensionality reduction are used 

to identify the most significant variables. 

Proper feature selection not only improves 

model accuracy but also reduces computational 

complexity. This project applies feature 

engineering techniques to ensure that the model 

captures meaningful relationships between 

variables and outcomes. 

5. Data Preprocessing Techniques 

Data preprocessing plays a vital role in 

machine learning model performance. 
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Research emphasizes the importance of 

handling missing values, removing outliers, 

and normalizing data to ensure consistency. 

Techniques such as data cleaning, 

transformation, and encoding categorical 

variables are commonly used. Studies show 

that well-preprocessed data significantly 

improves prediction accuracy. This project 

includes comprehensive preprocessing steps to 

prepare the dataset for model training and 

evaluation, ensuring reliable results. 

6. Evaluation Metrics for Prediction Models 

Evaluating model performance is essential to 

determine its effectiveness. Common metrics 

used in start-up prediction include accuracy, 

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

Research suggests that relying on a single 

metric may not provide a complete picture of 

model performance. Therefore, multiple 

evaluation criteria are used to assess different 

aspects of the model. Visualization techniques 

such as confusion matrices and ROC curves 

help in analyzing prediction results. This 

project adopts standard evaluation metrics to 

compare different machine learning models 

and identify the best-performing algorithm. 

III. WORKING METHODOLOGY 

The proposed system begins with data 

collection from reliable sources containing 

historical information about start-up companies. 

The dataset includes various features such as 

funding rounds, investment amounts, industry 

type, founder experience, market conditions, 

and company growth indicators. The collected 

data is preprocessed to improve quality and 

consistency. This includes handling missing 

values, removing duplicates, encoding 

categorical variables, and normalizing 

numerical data. Feature selection techniques 

are applied to identify the most relevant 

attributes that significantly influence start-up 

success. The dataset is then divided into 

training and testing sets in an 80:20 ratio to 

ensure proper model evaluation. 

In the next phase, multiple machine learning 

algorithms such as Logistic Regression, 

Decision Trees, Random Forest, and Support 

Vector Machines are implemented. These 

models are trained using the prepared dataset to 

learn patterns and relationships between input 

features and the target variable (success or 

failure). Hyperparameter tuning is performed to 

optimize model performance and reduce errors. 

Each model is evaluated using performance 

metrics such as accuracy, precision, recall, and 

F1-score. Comparative analysis is conducted to 
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identify the best-performing model. Ensemble 

methods like Random Forest are given special 

focus due to their ability to improve prediction 

accuracy and reduce overfitting. 

Finally, the trained model is used to predict the 

success rate of new start-up companies. Users 

can input relevant details, and the system 

provides a prediction along with probability 

scores. The results are presented using 

graphical visualizations such as confusion 

matrices and performance comparison charts. 

The system can be further enhanced by 

integrating real-time data for continuous 

learning and prediction. By combining data 

preprocessing, machine learning, and 

evaluation techniques, the proposed 

methodology provides an efficient and scalable 

solution for predicting start-up success rates. 

IV RESULTS EXPLANATIONS 

The experimental results of the proposed 

system demonstrate the effectiveness of 

machine learning algorithms in predicting start-

up company success rates. After training the 

models on historical data, predictions were 

generated and compared with actual outcomes. 

Among the implemented algorithms, Random 

Forest achieved the highest accuracy due to its 

ability to handle complex and non-linear 

relationships between features. Other models 

such as Decision Trees, Logistic Regression, 

and Support Vector Machines also provided 

satisfactory results but with slightly lower 

accuracy. Evaluation metrics such as precision, 

recall, and F1-score confirmed the reliability of 

the predictions, with Random Forest showing 

better generalization and lower error rates. 

Graphical analysis was used to visualize model 

performance and prediction outcomes. 

Confusion matrices showed that most start-ups 

were correctly classified as successful or 

unsuccessful, with minimal misclassifications. 

Performance comparison graphs highlighted 

the superiority of ensemble methods over 

individual algorithms. Additionally, ROC 

curves demonstrated strong classification 

capability, with curves approaching the top-left 

corner, indicating high true positive rates and 

low false positive rates. These visualizations 

provide clear evidence of the model’s 

effectiveness and help in understanding 

prediction behavior. 

Furthermore, the results indicate that feature 

selection plays a crucial role in improving 

prediction accuracy. Factors such as funding 

amount, founder experience, and market 

conditions were found to have significant 

influence on start-up success. The system 
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successfully identifies patterns in these features 

and provides reliable predictions. Overall, the 

results confirm that the proposed machine 

learning approach is accurate, efficient, and 

suitable for real-world applications in business 

analytics, investment decision-making, and risk 

assessment. 

 

V. CONCLUSION 

The proposed system for predicting start-up 

company success rates using machine learning 

paradigms provides an efficient and data-

driven approach to decision-making. By 

utilizing historical data and key influencing 

factors such as funding, market conditions, and 

founder experience, the system effectively 

identifies patterns that determine success or 

failure. Among the implemented models, 

Random Forest demonstrated the highest 

accuracy and robustness due to its ensemble 

learning capability. The use of preprocessing 

techniques and feature selection significantly 

improved model performance and reliability. 

Graphical analysis further validated that the 

predicted outcomes closely match actual results, 

with minimal misclassification. Although 

external factors such as sudden market changes 

may impact predictions, the overall system 

remains highly effective. This approach offers 

valuable insights for investors, entrepreneurs, 

and policymakers, helping them make 

informed decisions and reduce financial risks. 

Overall, the project highlights the importance 

and potential of machine learning in business 

analytics and predictive modeling. 
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