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Abstract : The growth of the startup ecosystem has created many opportunities for innovation and entrepreneurship. However, 

many startups fail in their early stages. This often happens because of poor market validation, unrealistic financial planning, lack 

of understanding of the competition, and no structured feasibility analysis. Traditional validation methods, like expert consultation, 

business feasibility studies, and market surveys, are time-consuming, costly, and often out of reach for early-stage founders and 

students. 

This paper introduces Ideafy, an AI-based startup analysis platform that streamlines the evaluation of business ideas using Google 

Gemini Generative AI. The system gathers organized startup information from users and produces a detailed multi-page technical 

report. This report includes market opportunity analysis, financial feasibility assessment, competition evaluation, risk 

identification, and strategic recommendations. The platform is built on the MERN stack and offers real-time analysis within 

seconds. It also features a glossary module that explains complex business and technical terms found in the AI-generated report, 

making it more accessible for non-technical users. Experimental evaluation shows quick response times, system scalability, and 

high usability, which makes Ideafy a useful decision-support tool for entrepreneurs and students. 
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I. INTRODUCTION 

 
The startup ecosystem has become a key driver of economic growth, innovation, and technology progress. Governments, schools, 

and private groups are actively encouraging entrepreneurship through programs that incubate new businesses, provide funding, 

and support startups. Despite these efforts, many startups fail during their early stages. Studies show that over 80 to 90% of 

startups don’t make it past the first few years of operation. 

The main reasons for startup failure include lack of market demand, poor financial planning, weak business models, misidentifying 

the target audience, and underestimating competition. Early-stage entrepreneurs often make choices based on assumptions instead 

of structured data analysis. This issue is especially common among students and first-time founders who don’t have access to 

professional business consulting services. 

Traditional methods for validating startups involve feasibility studies, market surveys, competitor analysis, and financial 

modeling. While these methods offer valuable insights, they need a lot of time, money, and expertise. As a result, many early-

stage entrepreneurs skip the validation phase or only do basic analysis, which raises the risk of business failure. 

Recent developments in Artificial Intelligence, especially Generative AI, have created new opportunities for automated decision-

support systems. Large language models can understand structured business information and generate detailed analytical insights 

in plain language. These models can assess multiple business aspects at once and offer strategic recommendations. 

The Ideafy platform aims to use these capabilities by providing an automated startup evaluation system. Users enter detailed 

business information through a web interface, and the system produces a thorough multi-page technical report using the Gemini 

API. The main goals of the proposed system are to automate startup idea validation, provide multi-dimensional business analysis, 

reduce decision-making time with AI-generated reports, and improve accessibility with a technical glossary. 

By offering structured insights in seconds, Ideafy helps entrepreneurs evaluate their ideas before committing significant time and 

resources. 
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II. RELATED WORK 

 
Startup evaluation has traditionally relied on qualitative and quantitative business analysis techniques like SWOT analysis, PEST 

analysis, market research, and financial forecasting. These methods need manual data collection and expert interpretation, 

which makes them time-consuming and hard to scale. 

 

Several digital platforms have been created to help entrepreneurs evaluate business ideas. Early systems used scoring models 

based on rules that assign weights to different parameters like market size, competition level, and revenue potential. While these 

systems provide structured outputs, they lack flexibility and cannot adjust to various business scenarios. 

 

With the improvement of cloud computing and machine learning, smarter business analysis tools have emerged. These systems 

use predictive analytics and data-driven models to estimate the chances of business success. However, many of these platforms 

rely on historical data and specific training, which limits their use for new or unique business ideas. 

 

Generative AI marks a notable leap forward in automated analysis. Unlike traditional predictive models, large language models 

can examine contextual information and produce detailed reports without needing specific training for each case. Cloud-based AI 

services like Google Gemini enable developers to integrate advanced analytical features into web applications with minimal 

infrastructure. 

 

Modern web-based analytical systems often use full-stack architectures for efficient data processing and user interaction. The 

MERN stack is popular because of its scalability, ability to process data asynchronously, and smooth integration with REST APIs. 

 

Ideafy enhances existing approaches by combining full-stack web architecture with Generative AI-based analysis. It also 

introduces a glossary feature that helps users understand complex terms used in the generated reports. 

 

 

III. SYSTEM ARCHITECTURE 

The Ideafy system follows a multi-layer architecture designed for scalability, reliability, and real-time performance. 

 

A. User Interface Layer 

 
The frontend is developed using React.js and Tailwind CSS. It provides an intuitive interface where users enter startup details such 

as: 

● Business idea description 

● Industry category 

● Target market and customer segment 

● Revenue model 

● Estimated costs and funding requirements 

● Unique value proposition 

● Competitor information 

Client-side validation ensures completeness and reduces incorrect submissions. 

 

B. Application Server Layer 

 
The backend is implemented using Node.js and Express.js. This layer performs: 

● Input validation and sanitization 

● Data preprocessing and formatting 

● Prompt construction for AI processing 

● API communication with Gemini 

● Response handling and formatting 

The asynchronous architecture ensures efficient handling of multiple concurrent requests. 

 

 

C. Database Layer 

 
MongoDB is used to store user submissions, generated reports, and analysis history. The document-based structure allows flexible 

storage of diverse business data across industries. 

 

D. AI Processing Layer 

 
The core analytical functionality is powered by the Google Gemini API. Prompt engineering techniques are used to guide the AI 

model to generate structured output. 

 

The generated report includes - 
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● Problem–solution evaluation 

● Market size estimation 

● Customer analysis 

● Competitive landscape 

● Financial feasibility 

● Risk assessment 

● Growth strategy 

● Scalability analysis 

●  Executive summary 

 

E. Glossary Module 

 
The system includes a glossary engine that identifies technical terms and maps them to predefined definitions stored in the 

database. This improves usability for non-technical users. 

 

IV. METHODOLOGY 

The Ideafy platform has a clear process for turning user-provided startup information into an AI-based feasibility report. This 

process focuses on collecting data, processing it efficiently, interacting with AI meaningfully, and producing user-friendly results. 

The complete workflow includes several stages: data collection, validation, preprocessing, prompt generation, AI analysis, post-

processing, glossary mapping, and report delivery. 

 

A. Data Collection through User Interface 

 

The process begins with structured data collection through a web interface built with React.js and Tailwind CSS. The platform 

provides an interactive form for users to enter detailed information about their startup idea. This includes: 

 

- Startup name and industry category 

- Problem statement and proposed solution 

- Target market and customer segment 

- Revenue model and pricing strategy 

- Estimated costs and funding needs 

- Unique value proposition 

- Competitor details 

 

Client-side validation checks that all required fields are completed and that the data is correctly formatted. This improves the 

quality and completeness of the input before it goes to the backend. 

 

B. Backend Validation and Preprocessing 

 

After submission, the data is sent securely to the backend server built with Node.js and Express.js. The backend performs 

additional validation to ensure data integrity and consistency. It uses input sanitization to remove invalid or incomplete values and 

to prevent harmful data. 

 

During preprocessing, user input is organized into a format suitable for AI processing. Numerical values, like funding and cost 

estimates, are standardized. Text inputs, such as business descriptions and market information, are cleaned and formatted. The 

validated data is then stored in MongoDB using a flexible document structure for future access and analysis. 

 

C. Prompt Engineering and AI Integration 

 

To enable meaningful analysis, the preprocessed data is transformed into a structured prompt using prompt engineering techniques. 

This prompt directs the Google Gemini model to assess the startup across various business aspects. 

 

The prompt instructs the AI to generate a detailed report that includes: 

 

- Executive summary of the business idea 

- Market opportunity and demand analysis 

- Evaluation of the target customer 

- Assessment of the competitive landscape 

- Financial feasibility analysis 

- Risk identification 

- Growth and scalability potential 

- Strategic recommendations 

 

The structured prompt goes to the Gemini API via secure HTTP requests. The cloud-based AI model processes the input and 

produces a comprehensive analytical response in natural language. 
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D. AI Response Processing and Content Structuring 

 

When the response is received from the Gemini API, the backend processes it to enhance readability and consistency. The 

generated text is organized into predefined sections and formatted according to the platform’s reporting structure. 

 

Any incomplete or redundant content is filtered out, and section headings are standardized to ensure uniformity. The formatted 

report is then prepared for display on the user dashboard. 

 

E. Technical Glossary Generation 

 

To improve accessibility, the system has a glossary generation feature. The post-processing module scans the generated report to 

find technical business and analytical terms, such as: 

 

- Return on Investment (ROI) 

- Break-even point 

- Market penetration 

- Customer acquisition cost 

- Scalability 

 

These terms are matched with predefined definitions stored in the database. The glossary appears as a separate reference section 

alongside the main report, helping users without business or technical backgrounds better understand the analysis. 

 

F. Report Visualization and Export 

 

The final structured report is delivered to the frontend through RESTful APIs. Users can view the analysis in a well-organized 

format on the dashboard. The interface allows easy navigation between the report sections. 

 

In addition to on-screen viewing, users can export the analysis as a downloadable PDF document. This allows them to save, share, 

or use the report for academic, presentation, or business planning purposes. 

 

G. Workflow Summary 

 

The overall workflow of the Ideafy system can be summarized as follows: 

 

User Input → Data Validation → Preprocessing → Prompt Generation → Gemini AI Processing → Response Structuring → 

Glossary Mapping → Dashboard Display → PDF Export. 

 

This structured approach ensures efficient processing, reliable analysis, real-time performance, and better usability for early-stage 

entrepreneurs and students. 

 

 

V. RESULTS AND DISCUSSION 

 
 

The Ideafy system was evaluated as a prototype to analyze its functional performance, response time, and usability under controlled 

testing conditions. Since the platform is developed as an academic project, the evaluation was conducted using simulated user inputs 

and limited user testing rather than large-scale real-world deployment. 

  

A. Functional Testing 

 

Functional testing was performed to verify whether the system correctly performs the complete workflow. Multiple startup ideas 

from different domains such as technology, retail, education, and service sectors were submitted through the web interface. 

 

The system successfully performed the following operations: 

 

● Accepting structured startup input from users 

 

● Validating and processing the data 

 

● Generating structured prompts for the Gemini API 

 

● Producing multi-section analysis reports 

 

● Displaying results on the dashboard 
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● Providing glossary explanations for technical terms 

 

 

The functional testing confirmed that all major modules were working as expected without system errors. 

 

B. Response Time Evaluation 

 

The response time of the system was measured from the moment the user submits the form to the generation of the complete 

analysis report. The evaluation was conducted under normal network conditions. 

 

\Table I. average response time during prototype testing 

 

Number of Test Requests Avg Response Time(Seconds) 

2 1.2 

10 1.6 

20 1.9 

30 2.2 

 

C. Limited User Testing 

 

The system was tested by a small group of 20 users, including students and early-stage project developers. Participants were asked 

to submit startup ideas and evaluate the usefulness of the generated reports. 

 

 

 

          Table II . user feedback summary 

 

Evaluation Parameter Average Rating (out of 5) 

Ease of Use 4.5 

Report Clarity 4.2 

Usefulness of Insights 4.6 

Overall Experience 4.4 

 

D. System Behavior Under Multiple Requests 

 

Basic load testing was performed by submitting multiple requests sequentially to observe system behavior. 

 

               Table III. prototype load behavior 
 

Concurrent Requests Average Response time (Sec) 

1 1.5 

5 1.8 

10 2.3 

15 2.9 
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E. Discussion 

 

The results show that the Ideafy prototype can perform automated startup analysis efficiently in a short time. The integration of 

Generative AI allows the system to generate structured and detailed business insights without manual analysis. 

 

The limited user testing suggests that the platform is easy to use and offers valuable guidance for evaluating startup ideas. Users 

without prior business knowledge found the glossary feature especially helpful. 

 

However, the current evaluation is limited to controlled testing conditions and a small user group. The system has not been 

deployed on a large scale, and the quality of the analysis relies on the completeness and accuracy of user-provided input. 

 

Future large-scale testing and integration with external market data would further improve the system's reliability and practical use. 

 

 

 

VI. CONCLUSION 

The growing number of startups has created a strong need for accessible and effective tools that can help validate ideas at an 

early stage. Many entrepreneurs and students do not have the resources needed for a thorough feasibility analysis, which often 

leads to poor decisions and high failure rates. This paper introduces Ideafy, an AI-based platform for startup analysis designed to 

automate the evaluation of business ideas using Generative AI. 

 

The system combines the MERN stack with the Google Gemini API to provide real-time, multi-dimensional analysis of startup 

concepts. By gathering structured business information from users, the platform produces detailed multi-page reports that cover 

essential areas such as market opportunity, customer analysis, financial feasibility, competitive landscape, risk factors, and 

strategic advice. The use of Generative AI allows for context-aware analysis across various industries without depending on 

predefined rules or specific datasets. 

 

The results from the implementation show that the platform can generate in-depth analytical reports quickly while staying stable 

during concurrent use. User feedback indicates high satisfaction, better clarity about business feasibility, and increased 

confidence in decision-making. The inclusion of a technical glossary further improves usability by simplifying complex business 

and analytical concepts for non-technical users. 

 

Compared to traditional manual validation methods, Ideafy significantly cuts down analysis time while offering consistent and 

organized insights. The system is an effective decision-support tool for students, early-stage entrepreneurs, and innovators who 

need fast and reliable business evaluations. 

 

Future enhancements like integration with real-time market data, better financial forecasting, investor matching, and mobile access 

could further strengthen the platform's capabilities. With these upgrades, Ideafy has the potential to become a comprehensive 

digital assistant for entrepreneurship and startup development. 

 

Overall, the proposed system shows how Generative AI can effectively support entrepreneurial decision-making, reduce 

uncertainty, and improve the chances of success for early-stage business ideas. 
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