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Abstract: The primary objective is to construct a sustainable machine-
learning model that utilizes multiple variables to forecast the success of a
startup enterprise. It incorporates a Flask application for creating a user-
friendly interface, where users can input specific parameters related to a
startup, such as financial metrics, industry sector, and location. These inputs
are then passed through a sustainable machine learning prediction model,
which has been trained on a comprehensive dataset of startup information.
The model employs sustainable advanced algorithms to evaluate their
startup ventures' potential success. Through the development and
deployment of the Flask application and the integration of sustainable
machine learning prediction model, this model contributes to the field of
startup analysis and decision-making. It offers a sustainable and efficient
solution for predicting startup success, empowering users to make data-
backed decisions and optimize their resource allocation.

1. Introduction!:

This model aims to develop a sustainable machine learning model that predicts the likelihood
of success for startup companies. Startups play a crucial role in driving innovation and
economic growth, but their success rate can be uncertain. By leveraging sustainable machine
learning algorithms and analyzing various factors such as milestones, funding rounds,
relationships, and funding amounts, this model aims to provide valuable insights to
entrepreneurs, investors, and stakeholders. The prediction model utilizes a sustainable dataset
containing information about startup companies, including their characteristics and
outcomes. By training the model on historical data, it learns patterns and relationships that
can be used to predict the success or failure of new startups. The model focuses on
implementing and evaluating different sustainable machine learning algorithms, such as
Random Forest, Logistic Regression, Support Vector Machines (SVM), and Naive Bayes, to
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determine the most accurate and effective approach for startup success prediction. The
advancement of technology and entrepreneurship has increased the importance of predicting
the success of start-up firms. This study aims to explore potential applications for machine
learning algorithms in predicting startup company success. Our objective is to develop a
prediction model that can assess a start-up's potential for success by considering a variety of
elements, including financial information, market trends, and team dynamics. Start-ups are
essential for promoting innovation and economic expansion. However, given the high failure
rate of startups, it's critical to pinpoint the crucial elements that either contribute to their
success or failure. Large-scale data analysis and precise prediction are both possible with the
help of machine learning algorithms [21]. In this model, the employment of machine learning
techniques is the main goal. Through this model, we aim to empower decision-makers in the
startup ecosystem with a reliable tool for assessing the viability and potential of new ventures.
By leveraging the power of sustainable machine learning, we can enhance the decision-
making process and provide valuable insights that can shape the future of entrepreneurship
and innovation.

2. Literature Survey:

Malhar Bangdiwala, Yashvi Mehta et. al. “Predicting Success Rate of Startups using
Machine Learning Algorithms” in IEEE Access 2022.Startups must determine whether they
are headed for success. Since companies failed at a rate of almost 90% in 2019, it is important
to understand how successful a startup is. In-depth forecasting of startup success is the focus
of this article. Startups can achieve success in one of two ways: by issuing an IPO (Initial
Public Offering) or by merging with or being purchased by another business. [1]

Xuejiao Ren, Xiaozhou, et. al. “Motivation Analysis of Technological Startups Business
Models Based on Intelligent Data Mining and Analysis” in Hindawi journal, 2022.To boost
the motivation analysis effect of the business model of technological startups, this study
combines intelligent data mining technology to analyse pertinent elements and proposes a
method of changing the parameters of the machine-learning model based on the Bayesian
optimization algorithm. [2]

Nicola Amoroso, Alfonso Monaco, et. al. “Economic Interplay Forecasting Business
Success,” in Hindawi Journal, 2021.A startup ecosystem is a dynamic setting where several
actors—including investors, venture capitalists, angel investors, and facilitators—play major
roles in intricate interactions. The majority of these exchanges involve the movement of
money, whose magnitude and direction aid in illustrating the complex web of connections.

(3]

Chenchen Pan, Yuan Gao, Yuzi Luo, et. al. “Machine Learning Prediction of Companies
Business Success “Each year, thousands of new businesses launch all around the world. Both
in the US and China, the number of new businesses has grown quickly during the past few
decades. In this study, they used Crunch base data to develop a supervised learning predictive
model to categorize which start-ups are successful and which are not. [4]
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Prof. Dr. Wolfgang Karl Hardle, Prof. Dr. Weining Wang, et. al. ”A Machine Learning
Approach towards Startup Success Prediction “This essay discusses how to forecast startup
company success. This body of literature on startup success made clear the necessity for more
study. The focus of the current literature is on predicting established business success rates.
The models in the existing research, however, are challenging to apply to forecast success
for startup enterprises since there are differences between corporate and startup success.
[5]Other researchers also worked on above related work using various technologies.[6-27]

3. Methodology:

Recognize the issue and collect specifications for the machine learning solution. Gather and
pre-process the necessary data, managing outliers and missing values. Select a suitable
machine learning algorithm depending on the issue and the data analysis. Establish
hyperparameters and design the model architecture. Utilizing the pre-processed data, train
the model and assess its effectiveness. Deploy the learned model while keeping scalability
and system integration in mind. Keep an eye on the model's performance in real-world
scenarios and retrain or update it as needed. Record the whole development process,
including the model design, pre-processing steps, and evaluation outcomes [22]. For
efficient teamwork and code management, use version control and collaboration
technologies. Make sure that the model's capabilities, constraints, and assumptions are
communicated clearly.
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Fig.1. Data Preparation

3.1 Data Collection and Selection:

This data is collected from crunch base database and consists of columns like first funding,
last funding and number of funding rounds etc which helps in calculating the economy and
leading to success rate prediction of a company.
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Fig.2. Crunch Data Base

3.2 Data Pre-Processing:

A supervised machine learning task's total performance can frequently be significantly
impacted by the pre-processing of the input. The pre-processing of data involves these three
steps Data Cleaning, Data Selection, and Data Transformation etc.[23], The process stated,
Data cleaning, in which the author makes an effort to remove all superfluous and pointless
data from the database as well as duplicates, missing data, and outliers. Data selection, limits
which data are included in the final dataset by establishing the study's context (i.e., social-
demographic criteria). Data transformation involves integrating data from different tables
into a single table for the organization or adding new variables.

relationships funding_rounds funding_total_usd milestones avg_participants

860 1 3 22487000 2 23333
1l 1 2 30000000 0 25000
54 3 2 675000 1 15000
630 1 1 50000 1 1.0000
605 9 4 29288979 1 26667

Fig.3. Parameters considered for prediction

3.4 Machine Learning Algorithms:
3.4.1 Random Forest:

The Random Forest method employs an ensemble learning approach by amalgamating
multiple decision trees to produce predictions. Its foundations are random feature sub-setting
and bagging (bootstrap aggregating). Random Forest uses labeled data, in which each
instance has a predetermined class label. The target variable (the projected class label) and
the characteristics (the input variables) comprise the dataset's two components.
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3.4.2 Logistic Regression:

Logistic regression is a frequently employed classification method to estimate the probability
of an instance belonging to a particular class. The logistic function is utilized to establish the
relationship between the input variables (features) and the binary outcome. Linear Regression
Equation: z = 0 + IxI + 2x2 +... + hxh, where z is the linear combination of the input features,
0 is the intercept term, and /, 2,..., h are the coefficients of the input features. Logistic
Regression Sigmoid Function: p = 1 /(I + ¢(-z)). If z is the linear combination of characteristics, e
is the base of the natural logarithm (about 2.71828), and p is the anticipated probability.

3.4.3 Support Vector Machine:

Support Vector Machines (SVMs) are robust supervised learning models used for tackling
both classification and regression problems.[5]Binary classification and regression use
somewhat different SVM working equations. SVM must create a hyperplane that divides the
data into two classes with the greatest possible margin of error given a training dataset with
input features X and binary class labels y (-1 or 1). The margin represents the distance or
separation between the closest data points from each class and the hyperplane. The decision
function has the following definition: f{x) = sign (Wl x + b), where f{x) provides the
anticipated class label (-1 or 1) for an input feature vector x.

3.4.4 Naive Bayes:

A key principle of probability theory and statistics known as Bayes' Theorem explains how
to update or adjust probabilities in light of fresh data. According to this rule, the likelihood
that event A will occur given that event B has already happened is equal to the likelihood that
event B will also occur given that event A has already happened, multiplied by the likelihood
that event A will occur, and divided by the likelihood that event B will occur. It can be
mathematically stated as P(4|B) = (P(B|4) * P(A)) / P(B).

3.4.5 K Nearest-Neighbour (KNN):

A straightforward yet efficient non-parametric classification and regression approach is the
k-nearest Neighbours (k-NN) algorithm. It assigns new instances a classification based on
the consensus of their k nearest neighbours.

4. Results:

On executing the code, we will be directed to the initial webpage.
The web page is as follows:

C (@ rminaaTn
STARTUP SUCCESS PREDICTON
relationships:

funding rounds:

Tuning_totul_usd:

.....
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Fig.4. Initial Web Page
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Fig.5. The page showing Startup might fail
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Fig.6. The page showing Startup will become successful

5. Conclusion:

In conclusion, the model successfully addresses the challenge of determining the success
potential of startups using machine learning algorithms. This model provides valuable
insights into startups' viability and growth prospects by leveraging a comprehensive dataset
and advanced prediction models. Throughout the model, we developed a Flask application
that serves as a user-friendly interface, allowing users to input specific parameters related to
their startup and obtain a prediction regarding success. The integration of the machine
learning prediction model enables accurate and data-driven assessments, empowering users
to make informed decisions about their startup ventures. The results obtained from the model
highlight the significance of utilizing machine learning techniques in startup analysis. By
considering various factors such as financial metrics, industry sector, and location, the
prediction model exhibits a high level of accuracy in determining the success potential of
startups. This can greatly benefit investors, entrepreneurs, and other stakeholders in making
investment decisions and formulating effective business strategies.
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