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1. INTRODUCTION 

The rapid expansion of the startup ecosystem has 

increased the need for accurate and data-driven methods 

to evaluate new ventures. Startups often face high 

failure rates due to poor market fit, financial 

uncertainty, and subjective decision-making during 

early evaluation stages. Traditional startup assessment 

approaches rely on manual analysis, expert opinions, 

and fragmented tools, which are time-consuming and 

prone to bias. As a result, investors and founders may 

struggle to identify viable opportunities and manage 

risks effectively. 

Recent advancements in Artificial Intelligence (AI), 

Machine Learning (ML), and Natural Language 

Processing (NLP) provide powerful techniques for 

automating and improving startup evaluation. These 

technologies enable the analysis of unstructured startup 

pitch data, market sentiment, and competitive 

information to generate meaningful insights. This paper 

proposes Strategic Startup AI, an intelligent venture 

evaluation and market intelligence platform that 

predicts startup viability using machine learning, 

integrates explainable AI for transparency, performs 

automated SWOT analysis, and supports financial risk 

forecasting. The proposed system enhances decision 

accuracy and supports informed strategic planning. 

 

 

2. LITERATURE REVIEW 

Startup evaluation and success prediction have been 

widely studied using traditional business and financial 

analysis techniques. Early research primarily focused 

on qualitative methods such as expert judgment, case 

studies, and financial ratio analysis to assess startup 

feasibility. While these approaches provided strategic 

insights, they were largely subjective, time-consuming, 

and difficult to scale, especially in early-stage ventures 

with limited historical data. 

With the advancement of data analytics, researchers 

began applying machine learning techniques to predict 

startup success. Models such as logistic regression, 

decision trees, support vector machines, and random 

forests have been used to analyze structured datasets 

containing funding history, founder background, and 

market indicators. Although these methods improved 

prediction accuracy, they often ignored unstructured 

data such as startup pitch descriptions and lacked 

explainability. 

Recent studies have incorporated Natural Language 

Processing (NLP) to analyze textual data from business 

plans and pitch decks. Techniques like TF-IDF, 

sentiment analysis, and topic modeling have shown 

promising results in extracting meaningful features 

related to startup performance. However, many existing 

systems focus on isolated aspects such as sentiment or 

financial metrics and do not provide integrated strategic 

insights. 

Moreover, limited research addresses explainable AI, 

automated SWOT analysis, and financial risk 

forecasting in a unified platform. The proposed system 

bridges these gaps by combining NLP, machine 

learning, explainable analytics, market intelligence, and 

financial simulation for comprehensive startup 

evaluation 

 

3. OBJECTIVE 

The primary objective of this work is to design and 

develop an intelligent, AI-driven platform that enables 

systematic, data-driven, and transparent evaluation of 

startup ventures. The proposed platform aims to assist 

founders, investors, and incubators by reducing 

subjectivity and improving the accuracy of early-stage 

decision-making through advanced analytical 

techniques. 

Further objectives include analyzing real-time market 

sentiment and competitive intelligence, forecasting 

financial growth and investment risk using simulation-

based models, and presenting actionable insights 

through interactive and user-friendly dashboards for 

effective decision support. 
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o To design and develop an intelligent, AI-driven 

platform for systematic and transparent evaluation of 

startup ventures using data-driven methodologies. 

o To analyze startup pitch content and business 

narratives using Natural Language Processing (NLP) 

techniques in order to identify relevant semantic and 

contextual patterns. 

o To extract meaningful numerical features from 

unstructured textual data using Term Frequency–

Inverse Document Frequency (TF-IDF) feature 

extraction for effective machine learning analysis. 

o To develop and evaluate supervised machine 

learning models for predicting startup viability and 

success probability with improved accuracy. 

o To incorporate explainable artificial 

intelligence techniques that enhance transparency, 

interpretability, and trust in model predictions. 

o To automatically generate SWOT (Strengths, 

Weaknesses, Opportunities, and Threats) analysis to 

support strategic decision-making for stakeholders. 

o To analyze real-time market sentiment and 

competitive intelligence for understanding external 

factors influencing startup performance. 

o To forecast financial growth potential and 

investment risk using simulation-based financial 

models. 

o To present analytical results through interactive 

and user-friendly dashboards that support effective 

visualization and informed decision-making. 

 

4. PROPOSED AND EXISTING 

Proposed system: 

The proposed system introduces an intelligent, AI-

driven platform for automated and data-driven 

evaluation of startup ventures. The system integrates 

Natural Language Processing, machine learning, 

explainable AI, market intelligence, and financial 

forecasting to provide comprehensive and transparent 

startup assessment. 

1. Startup Pitch Input Module 

The system accepts startup pitch descriptions and 

business narratives through a web-based interface, 

enabling structured data collection from users. 

2. Text Preprocessing and NLP Analysis 

Input data is cleaned by removing noise, stopwords, 

and irrelevant symbols. NLP techniques are applied to 

improve textual quality and analytical accuracy. 

3. Feature Extraction Using TF-IDF 

The processed text is transformed into numerical 

feature vectors using TF-IDF feature extraction to 

capture important terms and contextual relevance. 

4. Machine Learning-Based Viability 

Prediction 

Supervised machine learning models are trained to 

predict startup viability and success probability based 

on extracted features. 

5. Explainable AI Module 

The system identifies influential keywords and 

semantic drivers responsible for predictions, 

improving transparency and interpretability. 

6. Automated SWOT Analysis 

Extracted insights are mapped to generate a semantic 

SWOT analysis for strategic evaluation. 

7. Market Sentiment and Competitive 

Intelligence 

Real-time market sentiment and competitor 

information are analyzed to assess external 

environmental factors. 

8. Financial Forecasting and Risk Analysis 

Simulation-based models are used to forecast financial 

growth and investment risk. 

9. Visualization and Dashboard Interface 

Results are presented through interactive dashboards 

for effective visualization and decision support. 

 

Existing system: 

Existing startup evaluation methods primarily rely on 

traditional business analysis and manual assessment 

techniques. These systems lack automation, integration, 

and data-driven intelligence, making early-stage 

decision-making inefficient and subjective. 

1. Startup evaluation is largely based on expert 

opinions, intuition, and qualitative judgment rather than 

objective data analysis. 

2. Manual market research and financial analysis 

are time-consuming and inconsistent across evaluators. 

3. Most existing approaches depend on structured 

historical data, which is often unavailable for early-

stage startups. 

4. Unstructured data such as startup pitch 

narratives and business descriptions are rarely analyzed 

systematically. 

5. Traditional systems do not incorporate 

advanced machine learning or Natural Language 

Processing techniques. 

6. Market sentiment analysis and real-time 

competitive intelligence are typically absent or handled 

using separate tools. 

7. SWOT analysis is usually created manually, 

making it prone to bias and lack of consistency. 
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8. Financial forecasting and risk analysis are 

either basic or completely unavailable for early-stage 

ventures. 

9. Existing systems lack explainability, making it 

difficult to understand or trust prediction outcomes. 

10. The overall evaluation process is slow, 

fragmented, and not scalable for large numbers of 

startup assessments. 

 

Comparison Table: 

 

Aspect Existing 

System 

Proposed 

System 

Evaluation 

Approach 

Manual 

analysis and 

expert 

judgment 

Automated, AI-

driven evaluation 

Data Usage Primarily 

structured and 

limited data 

Structured and 

unstructured data 

analysis 

Use of NLP Not utilized NLP-based 

analysis of 

startup pitch 

content 

Feature 

Extraction 

Manual or basic 

statistical 

methods 

TF-IDF–based 

feature 

extraction 

Prediction 

Capability 

No predictive 

modeling 

Machine 

learning–based 

viability 

prediction 

Transparency Lacks 

explainability 

Explainable AI 

with 

interpretable 

insights 

SWOT 

Analysis 

Manually 

created 

Automatically 

generated SWOT 

analysis 

Market 

Intelligence 

Separate tools 

or not available 

Integrated real-

time market 

sentiment 

analysis 

Competitive 

Analysis 

Limited or 

manual 

Automated 

competitive 

benchmarking 

Financial 

Forecasting 

Basic or 

unavailable 

Simulation-

based risk and 

growth 

forecasting 

Decision-

Making 

Subjective and 

biased 

Data-driven and 

objective 

Scalability Difficult to 

scale 

Highly scalable 

and extensible 

User Interface Static reports Interactive 

dashboards and 

visual analytics 

 

5. IMPLEMENTATION 

The proposed system is implemented as a modular, 

web-based AI platform that integrates Natural 

Language Processing (NLP), machine learning, 

explainable analytics, and financial simulation 

techniques. The implementation follows a layered 

architecture to ensure scalability, transparency, and 

efficient processing. 

Initially, startup pitch descriptions are collected through 

an interactive user interface. The input text is 

preprocessed by removing stopwords, punctuation, and 

irrelevant symbols to enhance data quality. 

Tokenization and normalization techniques are applied 

to prepare the text for analysis. 

Next, the cleaned text is transformed into numerical 

feature vectors using the Term Frequency–Inverse 

Document Frequency (TF-IDF) method. These vectors 

capture the importance of keywords and contextual 

relevance within startup narratives. A supervised 

machine learning model is then trained using curated 

startup-related datasets to predict venture viability and 

success probability. 

The flow diagram illustrates the overall working of the 

proposed AI-driven startup evaluation system. The 

process begins with the input of startup pitch details, 

which are then preprocessed to remove noise and 

improve data quality. Natural Language Processing 

techniques are applied to extract relevant features using 

TF-IDF. These features are analyzed by a machine 

learning model to predict startup viability. Explainable 

AI is used to interpret prediction results, followed by 

automated SWOT analysis. The system further 

analyzes market sentiment, competitive intelligence, 

and performs financial forecasting and risk analysis. 

Finally, all insights are presented through an interactive 

dashboard, supporting informed and data-driven 

decision-making. 
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Flow diagram 

 

6. RESULT 

 
fig.1 

The figure 1 shows the output of the Strategic AI 

Startup Intelligence system. After analyzing the startup 

pitch using NLP and machine learning, the system 

predicts a startup viability index of 81.3%, indicating 

high potential for success. The result demonstrates the 

system’s ability to evaluate startup ideas and present 

data-driven insights through an interactive dashboard 

 
fig.2 

The figure 2 illustrates the Semantic Intelligence and 

SWOT Analysis module of the proposed system. The 

semantic moat hierarchy visualizes key concepts 

extracted from the startup pitch and their relative 

importance. Based on this semantic analysis, the system 

automatically generates a real-time SWOT analysis, 

identifying strengths, weaknesses, opportunities, and 

threats. This result shows how the system provides 

explainable and structured strategic insights from 

unstructured startup data 

 
fig.3 

The figure 3 shows the performance and interpretability 

of the proposed model. The Precision Recall curve 

demonstrates a good balance between precision and 

recall, indicating reliable startup success prediction 

even with imbalanced data. The feature weight chart 

highlights the most influential features contributing to 

the prediction, improving model transparency and 

trustworthiness 

 
fig.4 

The figure 4 shows startup valuation forecasting using 

Geometric Brownian Motion with Monte Carlo 

simulation. Multiple simulated paths represent possible 

future valuations under uncertainty. The average 

projected valuation growth is 1.94×, indicating 

moderate growth potential while accounting for 

financial risk. 

 
fig.5 

The figure 5 presents the validation and performance 

analysis of the proposed model. The confusion matrix 

shows accurate classification of successful and 

unsuccessful startups with minimal misclassification. 

The confidence distribution indicates well-calibrated 
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prediction probabilities, demonstrating the reliability 

and robustness of the model. 

 

7. CONCLUSION 

This paper presented an intelligent, AI-driven platform 

for systematic and data-driven evaluation of startup 

ventures. By integrating Natural Language Processing, 

machine learning, explainable AI, and financial 

forecasting techniques, the proposed system addresses 

the limitations of traditional, subjective startup 

assessment methods. The platform effectively analyzes 

startup pitch content, predicts venture viability, and 

provides transparent insights through explainable 

models and automated SWOT analysis. Additionally, 

the inclusion of real-time market sentiment analysis, 

competitive intelligence, and simulation-based 

financial risk forecasting enhances strategic decision-

making. The results demonstrate that the proposed 

approach improves evaluation accuracy, reduces 

decision bias, and supports informed investment and 

planning decisions. Overall, the system offers a scalable 

and practical solution for founders, investors, and 

incubators, highlighting the potential of AI-driven 

intelligence in strengthening startup ecosystems. 

8. FUTURE ENHANCEMENT 

Although the proposed system demonstrates effective 

performance in startup evaluation, several 

enhancements can be incorporated to further improve 

its capability and applicability. Future work can focus 

on integrating deep learning models such as 

transformer-based language models to capture richer 

semantic understanding from startup pitch content. 

Incorporating multimodal data, including pitch deck 

slides, financial documents, and founder profiles, can 

provide more comprehensive venture insights. 

The system can be extended to include real-time 

financial data integration and macroeconomic 

indicators to improve forecasting accuracy. Advanced 

explainable AI techniques and causal analysis can be 

explored to further strengthen model transparency and 

trust. Additionally, industry-specific evaluation 

modules can be developed to tailor predictions for 

different startup domains. Future enhancements may 

also involve cloud-based deployment and scalability 

improvements, along with continuous model learning 

using real-time data. These advancements would make 

the platform more robust, adaptive, and suitable for 

large-scale real-world adoption. 
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