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Abstract-Modern startup ideas often begin with limited
evidence. A founder may understand a problem well but still
lack a clear picture of customer demand, competitive
alternatives, market accessibility, or the practical conditions
needed to deliver a solution. Early validation is therefore
important because it turns a broad idea into a set of
assumptions that can be examined and tested. This paper
presents VentureLens Al, also known as Startup Validator, as
an intelligent decision-support system for organizing the
initial assessment of a startup idea. The proposed platform
accepts a natural-language description of a venture and
analyzes it across multiple dimensions, including problem
relevance, customer fit, market opportunity, competition,
differentiation, business model, feasibility, and risk. Artificial
intelligence is used to structure the supplied information,
identify  important  assumptions,  connect related
observations, and generate an understandable validation
report. A composite score can be used as a summary, while
the detailed explanation records the reasons, evidence gaps,
and recommended follow-up actions. The system is not
intended to guarantee commercial success. Its purpose is to
reduce repetitive early research and to help founders
understand  which  assumptions deserve real-world
validation.
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1. INTRODUCTION

A startup begins with a hypothesis about a problem, a
customer, and a solution. The hypothesis becomes useful
when it can be connected to evidence. In the early stage,
founders need to examine whether a recognizable
customer group experiences the problem, whether existing
alternatives already address part of the need, whether the
proposed solution offers a meaningful difference, and
whether a practical path exists for delivering and
monetizing it. Startup validation is therefore better
understood as a process of reducing uncertainty than as a
simple label applied to an idea.

Traditional validation is often performed manually. A
founder may search for competitors, read market studies,
interview users, compare prices, create a business model,
and write a summary using personal judgment. Such a
process can be useful, but it may take time and can become
inconsistent across ideas. It also creates a consolidation
problem: findings from different sources must be combined
before the founder can see the complete picture.

1.1 Background and Startup Validation

The Lean Startup perspective emphasizes validated
learning, customer development, experimentation, and
iterative decisions [1], [4]. VentureLens Al follows this
evidence-first principle. The system is intended to identify
assumptions and suggest what to test next rather than
treating its first analysis as the final answer.

Digital entrepreneurship research also shows that digital
technologies influence the way entrepreneurial uncertainty
is handled [5]. Al provides an additional layer by
transforming free-form descriptions into structured
information that can be analyzed consistently. This can be
especially useful when a founder has rich qualitative
information but has not yet created a formal business-
analysis dataset.

1.2 Validation Context and Evidence

The validation problem is multidimensional. A startup may
have a clear problem statement but weak evidence that
customers will change their current behavior. Another
venture may have a large addressable market while facing
strong competition and high customer-acquisition costs. A
third may have a compelling product concept but an
unclear revenue mechanism. For this reason, a useful
validator should keep these dimensions separate while still
allowing them to contribute to a common summary.

VentureLens Al is designed around this idea. The system
can convert a narrative description into structured
attributes, examine each attribute, and return a report that
explains where the idea appears well supported and where
evidence remains limited. This design makes the system
more useful than a single unexplained score.
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2. LITERATURE REVIEW

Startup evaluation is connected to entrepreneurship
research, customer development, business-model design,
digital entrepreneurship, and decision support. Ries
describes new-venture development as a learning process
in which assumptions are tested and revised [1]. Blank and
Dorf similarly emphasize customer development and
systematic movement from hypotheses toward evidence
[2]. These perspectives support the use of validation
dimensions rather than a one-time business-plan judgment.
Osterwalder and Pigneur provide a structured way to
examine how a venture creates and captures value through
customers, value propositions, channels, activities,
resources, partners, revenue streams, and cost structures
[3]. VentureLens Al draws on the same logic when it asks
whether the proposed customer, value proposition, and
revenue mechanism fit together.

2.1 Existing Approaches to Startup Evaluation

Common activities include customer interviews, surveys,
competitor mapping, market sizing, pricing checks,
prototype feedback, and business-model review. Each
activity provides a different kind of evidence. Customer
conversations can expose pain points and motivations;
competitor analysis reveals what customers can already
choose; and experiments can reveal whether people
actually behave as expected. A structured Al assistant can
help organize these signals without replacing the
underlying evidence collection.

2.2 Artificial Intelligence in Entrepreneurship

Artificial intelligence 1is increasingly considered in
entrepreneurship because it can augment information-
heavy activities. Chalmers, MacKenzie, and Carter discuss
how Al may affect venture creation tasks while also
creating new liabilities [6]. For a startup validator, the
relevant advantage is the ability to interpret large amounts
of natural-language information quickly and return it in a
consistent structure.

Nambisan's work on digital entrepreneurship highlights
how digital technologies alter entrepreneurial processes
and the management of uncertainty [5]. VentureLens Al
applies this perspective at the application level. A founder
can describe the idea in ordinary language, while the
system extracts a problem, target user, proposed solution,
market context, alternatives, and business-model
assumptions.

2.3 Startup Idea Assessment Frameworks
The proposed framework combines validated learning,

business-model analysis, market analysis, competitive
analysis, and feasibility review. The dimensions are

deliberately separated because they represent different
questions. A strong problem statement does not establish
customer willingness to pay, and a large industry does not
by itself demonstrate product-market fit. Separating these
factors allows the system to communicate uncertainty
more honestly.

The framework also distinguishes evidence from
interpretation. A statement supplied by the user can be
stored as input evidence; a statement obtained from an
external source can be linked to that source; and an Al-
generated observation can be marked as an interpretation.
This distinction helps reduce the risk that fluent generated
text is treated as verified market information.

2.4 Research Gap

Existing startup-validation practices provide many useful
techniques, but these activities are often completed
separately. The resulting information must then be
consolidated manually. At the other extreme, a simple score
can hide the evidence behind the result. VentureLens Al
addresses this gap through a single workflow that
structures the idea, analyzes multiple dimensions,
highlights evidence gaps, and generates practical next
steps.

The intended research contribution is therefore a usable
decision-support process rather than a claim of perfect
business prediction. The platform helps transform an idea
into a set of explicit questions that can be researched,
discussed, and tested.

2.5 Evidence-Oriented Startup Research

A central difficulty in evaluating a new venture is that
evidence arrives in different forms. A customer interview
may provide a detailed description of a problem, while a
competitor page may show an existing feature set, and a
market report may provide a broad estimate without
revealing whether the specific target segment is reachable.
These sources cannot simply be treated as interchangeable.
VentureLens Al therefore uses an evidence-oriented view
in which the system records what is directly stated, what is
externally supported, and what remains an assumption.
This distinction is consistent with the scientific decision-
making perspective discussed by Camuffo et al. [7], where
entrepreneurs are encouraged to formulate and test
important assumptions rather than relying only on
intuition.

The evidence-oriented approach also helps the system
avoid false precision. Suppose two startup ideas receive
similar summary scores, but one is supported by customer
interviews while the other is supported mainly by the
founder's description. Treating those results as equivalent
would hide an important difference. VentureLens Al can

expose evidence coverage alongside the score so that users
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understand how much of the report is based on explicit
information. This is a design choice for transparency, not a
statistical guarantee that one venture is objectively
stronger than another.

2.6 Role of Business-Model Structure

Business-model structure is included because a startup
idea is not only a product concept. It also describes the
relationships between a customer problem, value
proposition, delivery mechanism, revenue logic, resources,
partners, and costs. Osterwalder and Pigneur [3] provide a
widely used business-model representation that is useful
for decomposing these relationships. VentureLens Al
follows the same general principle by asking whether the
proposed solution, customer, channel, and revenue
assumptions form a coherent story.

A structured business-model view also improves the
quality of recommendations. If the value proposition is
clear but the acquisition channel is undefined, the most
useful next step may be a customer-acquisition experiment
rather than another product feature. If a paid model is
proposed but willingness to pay is unknown, a pricing
interview or pre-order test may be more informative. The
system therefore treats business-model analysis as a
source of validation questions rather than as a fixed
business-plan template.

3. METHODOLOGY

The methodology follows a structured system-design
process: input collection, validation of the supplied
information, feature extraction, Al-assisted analysis,
scoring, risk identification, recommendation generation,
and report creation. The process is organized so that each
stage preserves the relationship between the original
startup idea and the final assessment.

3.1 Research Method

A design-oriented and analytical methodology is
appropriate because the central problem is the creation of
an integrated information workflow. The startup idea is
treated as the primary input object, while validation
dimensions act as the analytical variables. Functional
evaluation checks whether the workflow behaves as
intended, while qualitative review examines whether the
output is relevant and understandable.

3.2 Startup Data Collection

The input stage captures the information available about a
proposed venture. The implementation can use a form,
conversational interface, or another front-end mechanism.
Core inputs include the startup description, problem
statement, target customer, industry or domain, geographic

context, business model, differentiation, and supporting
evidence. The system should preserve the original text so
that generated observations can be traced back to the user
description.

Table -1: Core Inputs Considered by VentureLens Al

Feature Description Purpose
Startup Idea | Natural-language Primary
description  of  the|context for all
proposed venture. analysis.
Problem Customer problem or|Tests problem
unmet need  being|clarity and
addressed. relevance.
Target User, buyer, or | Supports
Customer |organization expected to | customer-fit
adopt the solution. analysis.
Market Industry, location, | Supports
Context segment, or  other |market and
market boundary. competitor
review.
Business Planned way of | Assesses
Model delivering value and|commercial
generating revenue. logic.
Differentiati | Stated reason the | Supports
on solution may be chosen. |competitive
positioning.
Evidence Research, observations, | Separates
interviews, or |evidence from
references supplied by |assumptions.
the user.

3.3 Input Validation and Normalization

Before analysis, the system can check whether required
information is present and identify obvious gaps. Repeated
statements can be normalized, ambiguous descriptions can
be flagged, and unsupported assumptions can be marked as
hypotheses. The aim is to improve consistency without
silently changing the user intention.

e Check whether required inputs are available.

o Identify missing information that affects important
validation dimensions.

o Separate observed facts from assumptions.

e Preserve original user statements for traceability.

3.4 Validation Feature Extraction

The structured representation contains the main factors
used by the analysis engine: problem relevance, customer
fit, market opportunity, competition, business model,
differentiation, feasibility, risk, and validation readiness.
Each factor can produce a narrative observation and, where
configured, a normalized score. The resulting feature set
allows the system to compare ideas using the same
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conceptual framework while still keeping the details of
each venture visible.

3.5 Market Analysis

Market analysis places the startup idea within the context
in which it will operate. The system can organize the
intended segment, geographic scope, customer
characteristics, market signals, and known alternatives.
When current external sources are integrated, the source
and collection date should be retained so that users can
distinguish evidence from generated interpretation.

A market assessment should not equate a large industry
with automatic demand for a particular startup. The
relevant question is whether a reachable customer segment
experiences the problem and whether the proposed
solution can deliver meaningful value. VentureLens Al
therefore treats market context as one part of the broader
assessment.

The market module can also expose evidence gaps. A
founder may understand the industry but have limited
information about willingness to pay, purchase frequency,
switching behavior, or distribution costs. These gaps can be
converted into specific validation questions.

3.6 Competitor Analysis

Competition includes direct products as well as indirect
alternatives such as manual processes, internal tools,
spreadsheets, agencies, or established services. A useful
competitive analysis therefore examines how the customer
solves the problem today. VentureLens Al can organize
direct and indirect alternatives, their target segments,
major value propositions, observed pricing when known,
and differentiating claims.

Table -2: Competitor Analysis Dimensions

Analysis Area |Questions Addressed

Direct Which businesses offer a

competitors similar solution to a similar
customer?

Indirect How else can the customer

alternatives solve the same problem?

Value What  specific benefit is

proposition communicated by each
alternative?

Target segment |Which customer groups are

served?

Differentiation |What reason is proposed for

choosing the new solution?
Which competitive
assumptions need verification?

Evidence gap

3.7 Business Model Analysis

The business-model component examines the connection
between customer, value proposition, channels, revenue
logic, and major cost or operating assumptions. These
concepts relate to the business-model framework proposed
by Osterwalder and Pigneur [3]. The goal is to detect
mismatches that deserve further investigation.

For example, a product may be positioned as inexpensive
while relying on an expensive sales process. Such a
mismatch does not establish that the venture cannot work,
but it is a testable assumption. The report can therefore
convert the observation into a pricing or acquisition
experiment.

3.8 Feasibility Analysis

Feasibility considers whether the proposed solution
appears practical to build and deliver with the stated
resources. The analysis can include technology
dependencies, operational requirements, skills, partner
needs, regulatory considerations, and implementation
constraints. The system is not a substitute for detailed
technical or regulatory studies; it provides an early
checklist of potential dependencies.

3.9 Customer and Value Proposition Analysis

The customer dimension examines whether the target user
or buyer is defined specifically enough to support
validation. A broad statement such as "everyone who uses
smartphones” may be easy to write but difficult to test.
VentureLens Al can therefore encourage a narrower,
behavior-based customer definition when the supplied
information is too broad.

The value proposition is then compared with the problem
description. The system can ask whether the proposed
benefit directly addresses the stated pain point, whether
the customer has a reason to switch from an existing
alternative, and which part of the value proposition is most
important to test.

3.10 Evidence Coverage

A validation score is more informative when the reader
also understands how much evidence supports it. A
conceptual evidence-coverage measure is:

Evidence Coverage = Supported Inputs / Required Inputs x
100

The measure is not a guarantee of truth; it is a way to show
how much of the analysis rests on explicit information. An
idea with limited evidence should be presented cautiously
even if its narrative description appears attractive.
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3.11 Risk Categories

VentureLens Al can organize uncertainty into customer
risk, market risk, competitive risk, business-model risk,
technical risk, operational risk, and evidence risk. Evidence
risk is especially useful because the problem may be a lack
of reliable information rather than a known negative factor.

e Customer risk: the problem may not be frequent
or important enough.

e Market risk: the reachable segment may be
smaller than the broad industry.

e Competitive risk: current alternatives
already satisfy the need.

e Business-model risk: pricing, acquisition, or cost
assumptions may not align.

e Technical risk: the solution may depend on
difficult components.

e Evidence risk: important claims may still be
assumptions.

may

3.12 Al-Assisted Validation Analysis

The Al layer receives the structured startup information
and returns dimension-level observations. A practical
prompt should tell the model to separate facts,
assumptions, uncertainty, and recommendations. This
reduces the chance that a generated statement is mistaken
for verified market information.

The analysis can produce a short summary for each
dimension, the supporting observations, the main
weakness or evidence gap, and a suggested validation
action. The system can also retain the model identifier and
analysis timestamp to improve reproducibility when
reports are compared over time.

3.13 Evidence Representation and Traceability

The internal representation of a startup idea is designed
around traceability. Each extracted feature should retain a
relationship to the original user statement whenever
possible. For example, the target-customer field should be
linked to the sentence in which the founder describes the
intended buyer. This allows the application to explain
where a finding came from and makes it possible for the
founder to correct an incorrect extraction. Traceability is
particularly valuable when the system is used iteratively,
because the founder can revise an input and compare how
the analysis changes.

Evidence can be represented using three broad labels:
stated evidence, linked external evidence, and generated
interpretation. Stated evidence includes information
explicitly supplied by the user. Linked external evidence
includes market or competitor information for which the
source is stored. Generated interpretation includes

conclusions produced by the Al layer. The report can
display these categories separately so that a user does not
confuse an Al explanation with a verified fact. This
separation also creates a foundation for later explainability
and audit features.

3.14 Prompt Design and Structured Al Output

The Al prompt or model configuration is an important part
of the system because vague instructions can lead to broad
and inconsistent responses. VentureLens Al can use a
structured instruction format that specifies the startup
context, the validation dimensions, the evidence rules, the
expected response fields, and the requirement to identify
uncertainty. The model is then asked to return a consistent
structure such as observation, supporting evidence,
confidence statement, missing information, and suggested
validation action for each dimension.

Structured output is useful for two reasons. First, it allows
the application layer to display the analysis in a predictable
interface. Second, it reduces the risk that the report
becomes a long block of narrative text with no clear
separation between findings. The exact prompt, model
name, temperature, token limits, or API settings depend on
the actual implementation and should be documented in
the final project record so that the experiment can be
reproduced later.

3.15 Scoring Calibration and Threshold Design

A summary score should be treated as a communication
mechanism. Different startups may require different
weights because the importance of each dimension
depends on the type of venture. For example, a highly
regulated product may need stronger attention to
feasibility and compliance, while a consumer application
may depend more heavily on customer adoption and
competitive alternatives. The scoring configuration should
therefore be explicit rather than hidden inside the
application.

Threshold labels such as low, medium, or high can be used
to help users read the score, but the label boundaries must
be documented. In the absence of historical outcome data,
such categories should be described as internal
interpretation bands rather than as probabilities of success.
This distinction is important because a score of 80 does not
mean that an idea has an 80 percent chance of becoming
successful. The report should retain the component-level
observations so users can see what produced the summary.

3.16 External Evidence Integration
When VentureLens Al is connected to external information

sources, the evidence layer can enrich the founder's
description with current market and competitor

observations. A useful design is to store the source name,
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retrieval date, relevant excerpt or structured value, and the
validation dimension to which the evidence contributes.
This makes the generated report easier to audit and helps
prevent outdated information from being presented
without context.

External evidence should also be evaluated for scope. A
national market-size figure may not directly represent a
local niche, and a competitor with a similar feature may
serve a different customer segment. The system should
therefore distinguish broad contextual signals from directly
comparable evidence. This principle keeps market analysis
grounded and avoids turning a large but irrelevant data
point into an apparently strong validation claim.

Table -3: VentureLens Al Evidence-to-Decision Pipeline

Stage Key Processing Result
1. Capture |Collectidea and context |Startup
profile
2. Structure | Extract core fields Structured
data
3.Enrich  |Add market / | Evidence set
competitor evidence
4. Evaluate |Analyze validation | Dimension
dimensions findings
5. Score Apply weights / rules  |Summary
score
6. Act Create focused | Action plan
validation tests

Fig. 5: Evidence-to-Action Validation Loop

Collect
Evidence

Run
Validation

Analyse
—

Each validation cycle adds evidence and updates the next recommendation set

VentureLens Al

Fig. 5: Evidence-to-Action Validation Loop
3.17 Validation Score

A composite score can summarize the dimension-level
assessment. A general weighted formulation is:

Validation Score = sum (w_i x s_i), where sum w_i =1 and 0
<=s_i<=100

Here, s_i represents the normalized score for a dimension
and w_i represents its weight. The actual weights must
follow the implemented VentureLens Al configuration. The

score is a compact summary and should be read together
with the detailed explanations.

3.18 Recommendation Generation

Recommendations should be tied to the evidence gap
rather than produced as generic advice. A weak customer
definition may lead to an interview plan; unclear
competition may lead to a competitor matrix; uncertain
pricing may lead to structured price discovery; and weak
feasibility assumptions may lead to a prototype or technical
proof-of-concept.

This evidence-first direction is compatible with research on
scientific approaches to entrepreneurial decision making,
where hypotheses are formulated and tested rather than
accepted solely through intuition [7]. VentureLens Al
supports that process by identifying the assumptions that
deserve attention.

4. SYSTEM DESIGN

The system design connects the user interface, application
logic, Al analysis, validation scoring, and reporting
components. The architecture is conceptual and should be
synchronized with the final implementation. The figure
shows how a startup description can move through
analysis and return as a structured report.

Fig. 1: Conceptual Architecture of VentureLens Al

Founder { User Input Pracessing Al Analysis
l Startup Idea + Context J“ l & Validation J“ l Engine

I I I

Market & Recommendation
[ Competitar Data 1 — [ 1 — [ Engine 1
Validati t
& Da

Fig. 1: Conceptual Architecture of VentureLens Al

Scoring &
Risk Analysis

4.1 Input Interface

The input interface is the first point of interaction. It can
present a simple form or conversational prompt that asks
the founder to describe the idea, target customer, problem,
market, business model, and any existing evidence. The
interface should use clear labels and avoid requiring
technical knowledge of Al models.

4.2 Application and Processing Layer

The application layer manages validation, routing, and data
transformation. It receives the user input, checks the
required fields, prepares the structured representation,
and passes the relevant information to the Al layer. The
separation of responsibilities makes the application easier
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to test and allows the Al component to be changed without
redesigning the complete interface.

4.3 Analysis and Scoring Layer

The analysis layer produces observations for the validation
dimensions. The scoring layer then converts those
observations into the configured summary representation.
A report generator combines both the narrative and the
score so that the user can see the relationship between
them.

4.4 Report and Dashboard

The final presentation can include a summary card,
dimension-level findings, competitive observations, risk
signals, evidence gaps, and recommended actions. The
dashboard should make it easy to move from a high-level
view to the details behind a particular result.

4.5 Technology-Agnostic Implementation Flow

VentureLens Al can be implemented using different
software stacks. The conceptual design does not depend on
one programming language or Al provider. The important
requirement is that the implementation maintains a
predictable flow from user input to structured analysis and
finally to an interpretable report. This separation also
makes it possible to test each stage independently.

4.6 Data Handling

Startup information may contain confidential business
ideas, customer notes, or early financial assumptions. Data
handling therefore needs clear storage and access rules.
Where persistence is not required, the system can
minimize the amount of information retained. Where
reports are stored, the implementation should use
appropriate authentication and access controls.

4.7 Model Configuration

An Al-assisted validator should record the model or service
configuration used for the analysis. Model changes can alter
wording, extracted features, and recommendations.
Tracking the model identifier, prompt version, scoring
configuration, and analysis time can therefore support
reproducibility.

4.8 Explainability

Explainability is important because the founder needs to
understand the basis of the output. The system can show
which input statements contributed to a dimension and
what evidence is missing. A transparent report makes it
easier for users to disagree with a generated observation
and supply new evidence.

5. RESULTS AND EVALUATION

Evaluation of a startup validator is different from
evaluation of a conventional binary classifier because there
is no universal ground-truth label for whether a business
idea is viable. A strong evaluation should therefore
examine functional behavior, completeness, relevance,
consistency, explainability, response time, and human
usefulness.

5.1 Scenario-Based Evaluation

Scenario-based evaluation is useful when a startup
validator does not have a large labeled dataset. A set of
carefully prepared startup descriptions can be designed to
stress different parts of the system. One scenario may
provide a strong problem statement but weak evidence of
customer demand. Another may specify a clear customer
segment but describe a crowded competitive space. A third
may contain contradictory business-model assumptions.
The purpose is to check whether the system notices the
intended difference rather than simply producing fluent
text.

The scenarios should cover both easy and difficult cases.
Easy cases help verify basic extraction and report
generation, while difficult cases test whether the system
communicates uncertainty. Reviewers can use a fixed
checklist to judge whether the correct assumptions were
identified, whether recommendations are connected to
evidence gaps, and whether the system avoids unsupported
factual claims. This type of evaluation produces a more
meaningful picture of a decision-support application than a
single accuracy value.

5.2 Evidence Quality Evaluation

Evidence quality can be reviewed separately from report
fluency. A report may read well while still relying on weak
inputs. For this reason, each validation dimension can be
assigned an evidence-coverage state such as supported,
partially supported, or assumption-heavy. These states
allow reviewers to judge whether the system is
appropriately cautious when the available information is
incomplete.

Table -4: Evidence Quality Levels Used for Report

Interpretation
Evidence Meaning Expected Report
Level Behaviour
Supported Explicit or linked|Explain finding +
evidence. cite source.
Partially Some  evidence;|State gap +
supported key gaps remain. |recommend
targeted validation.
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business model, risks, and evidence gaps correctly and
consistently.

Assumption- |Mostly unverified|Avoid strong claims;

heavy claims. collect evidence.

Conflicting Inputs point in|Flag conflict +
different request clarification.
directions.

5.3 Interface and Report Evaluation

The user interface is part of the research object because the
same analytical result can be useful or confusing depending
on presentation. A well-structured VentureLens Al report
should let the founder move from a headline summary to
the factors behind it. The interface can use concise labels,
expandable detail, and clear separation between evidence,
interpretation, and recommended action. A compact report
is preferable to a visually crowded page where every
observation receives identical emphasis.

The report should also make iteration easy. A founder may
revise the target customer, adjust pricing, or add new
customer evidence after the first analysis. The system
should allow a new analysis to be generated without losing
the previous version. Comparing two reports can then
reveal which assumptions changed and whether the
evidence gap has narrowed. Versioning therefore becomes
a practical part of validation rather than merely a technical
database feature.

5.4 Error Handling and Robustness

Robustness includes more than handling software
exceptions. The system should also behave reasonably
when the user provides incomplete, vague, contradictory,
or unusually detailed input. For missing fields, the system
can state which dimension is affected and what information
would improve the assessment. For contradictory inputs, it
can ask for clarification rather than selecting one
interpretation silently. For unavailable external data, it can
continue with the available information while clearly
communicating the limitation.

These behaviours are important because startup ideas
evolve quickly. A validator that works only when every
field is perfectly completed may be difficult to use in
practice. The goal is not to make the system permissive at
all costs, but to maintain predictable behaviour and
prevent missing information from being converted into
confident-looking output.

5.5 Evaluation Design

A set of startup descriptions can be prepared across
different domains and information-completeness levels.
Each case should be passed through the same workflow.
Reviewers can then assess whether the system identifies
the problem, customer, market context, competition,

Table -5: Suggested Evaluation Measures for

VentureLens Al

Evaluation Description Purpose

Measure

Functional Inputs are accepted and |Verify

correctness expected sections are|system
generated. behavior.

Completeness |All configured validation | Check
dimensions appear in|coverage.
the output.

Relevance Findings remain | Check
connected to the startup | contextual
description. quality.

Consistency  |Similar  inputs are | Check
handled with similar|repeatabilit
structure. y.

Explainability |Score and findings have | Check
understandable reasons. |transparenc

y.

Response time | Time from submission to | Check
report generation. system

efficiency.

Human Reviewer judgement on |Check

usefulness clarity and actionability. |practical

value.

5.6 Functional Test Cases

Table -6: Functional Test Cases

Test Case

Expected System Behavior

complete
context

Valid idea with

Generate a full validation report
across configured dimensions.

Missing target|Flag

customer-definition

customer uncertainty and suggest evidence
collection.

Multiple Organize direct and indirect

competitors alternatives for comparison.

Unclear Identify business-model

revenue model |uncertainty and propose a

validation action.

Sparse market|Communicate

limited

evidence

evidence rather than inventing certainty.
Strong Explain the claim and identify how
differentiation |it can be tested.

claim

Report Produce a revised report when the
regeneration |founder adds new evidence.
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Functional testing should also examine how the system
behaves when the input is incomplete or ambiguous. A
useful validator should not fill important gaps with
invented facts. Instead, it should identify the missing
information and explain why that information affects the
assessment.

5.7 Quality of Generated Reports

Report quality can be reviewed using a set of criteria:
relevance to the submitted idea, completeness of the
configured dimensions, logical connection between
findings and recommendations, clarity of language, and
appropriate communication of uncertainty. Reviewers can
score these criteria using a pre-defined rubric in a future
evaluation study.

5.8 Response Time and Reliability

Engineering evaluation should record the time required to
produce a report, the proportion of requests completed
successfully, and the behavior of the application when an
external Al service is temporarily unavailable. These
measures are useful for determining whether the system is
practical in repeated use.

5.9 Human-Centered Evaluation

Because the final output is intended for founders, human-
centered evaluation is important. Reviewers can be asked
whether the report helped them understand the idea,
identify an assumption, compare competitors, or choose a
concrete next validation action. Such evaluation measures
practical usefulness rather than just model fluency.

5.10 Illustrative Evaluation Scenarios

The scenarios below are illustrative test designs for the
proposed platform. They show how different input
conditions can lead to different types of analysis; they are
not presented as measured experimental results from a
disclosed dataset.

Table -7: Illustrative VentureLens Al Evaluation

Scenarios
Scenario Key Input | Illustrative
Condition Output

A: Clear | Problem and |Strong problem
problem, product are clear,|description with
limited but customer |an evidence gap
evidence evidence is limited. |for customer

validation.

B: Crowded |Several direct | Competitive
market alternatives are | pressure is
described. surfaced and
differentiation is
treated as a key
hypothesis.
C: Unclear | Customer and | Business-model
revenue logic |product are known, |uncertainty is
revenue mechanism |highlighted and
is vague. pricing/revenue
validation is
proposed.
D: Strong | User provides | Report
evidence base | interviews, distinguishes
competitor  notes, |supplied
and market|evidence from Al
references. interpretation
and identifies

remaining gaps.

5.11 Interpretation of an Evaluation Report

A useful report should be read dimension by dimension.
For instance, a clear problem description combined with
limited customer evidence should lead to a report that
acknowledges the strength of the problem description
while recommending customer validation. Similarly, a
startup facing multiple established alternatives may need
evidence about switching behavior and differentiation
before a broad market claim is treated as meaningful.

The output can therefore be interpreted as a map of
uncertainty. A founder can see which assumptions are
supported, which remain uncertain, and which should be
tested first. This is a more useful purpose for an Al
validator than assigning a definitive label to the startup.

Fig. 6: Functional Module Interaction in VentureLens Al
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Fig. 6: Functional Module Interaction in VentureLens Al
5.12 Responsible Al Considerations in Evaluation

Al can create value in entrepreneurial work, but its use
introduces risks discussed in the entrepreneurship
literature [5]. VentureLens Al should avoid presenting
uncertain market information as fact, should protect
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confidential startup descriptions, and should make it clear
when a conclusion is generated rather than verified.
Security controls become especially important when
startup concepts, customer research, or financial
assumptions are stored in the platform.

A responsible workflow can also include a human review
checkpoint for high-impact decisions. For example, a
founder may use the generated report to prepare a
customer interview plan, but the system should not be
treated as a substitute for the interview. Human review
provides context and allows the user to reject an Al-
generated observation that does not fit the real situation.
This human-in-the-loop design aligns the system with
decision support rather than automated decision making.

Table -8: Risk-Control Mapping for VentureLens Al

Risk Area |Signal Control
Evidence Weak  supporting | Show gap;
evidence. request primary
validation.
Data /|Sensitive data or|Use access
model unsupported claim. |control; separate
source from Al
output.
Staleness Market data |Record date;
changes over time. |refresh sources.
Interpretati |Score treated as|Show context
on prediction. and uncertainty.

6. DISCUSSION

VentureLens Al brings several early-stage validation
activities into one workflow. Its practical contribution is
organization: the founder can move from a narrative
description to a structured analysis without manually
consolidating every observation into a separate report.

The natural-language interface is important because many
founders think about their product as a story. A rigid
analytical form may be difficult to complete when the idea
is still evolving. Allowing ordinary language and then
extracting structured features can reduce this friction.

6.1 Evidence Versus Interpretation

An Al-generated report should distinguish between
information supplied by the user and conclusions
generated by the model. The distinction is important
because natural-language systems can produce plausible
text even when the supporting evidence is weak.
VentureLens Al is therefore designed to expose evidence
gaps and invite further validation.

This design also makes it easier for a founder to disagree
with the system. If a competitor observation is wrong, the
user can correct the input or provide additional evidence.
The report then becomes part of an iterative learning
process rather than a fixed decision.

6.2 Multi-Dimensional Reasoning

The wvalidation dimensions are related but not
interchangeable. A strong value proposition may be
difficult to monetize. A large market may contain a narrow
reachable customer segment. A technically feasible product
may still face expensive acquisition costs. By maintaining
separate dimensions, VentureLens Al can describe these
trade-offs without hiding them inside a single number.

6.3 Comparison with Manual Validation

Manual research remains important because primary
evidence cannot be automated away. The role of
VentureLens Al is to reduce the work involved in
organizing and communicating that research. The platform
can help create a common structure, but founders still need
to speak with customers, examine competitors, run
experiments, and revise assumptions.

6.4 Responsible Al Use

The system should avoid presenting uncertain claims as
facts. Sources used for external market or competitor
information should be recorded when possible. Users
should also be informed that a generated report is a
decision-support artifact, not a guarantee of commercial
success. These design choices support a more responsible
use of Al in entrepreneurship [6].

Fig. 3: Multi-Dimensional Startup Validation Framework
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Fig. 3: Multi-Dimensional Startup Validation
Framework

6.5 Practical Significance

e Provides a repeatable first-pass workflow for
startup idea validation.

e Reduces repetitive manual organization of early
research.
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e Makes evidence gaps and assumptions easier to

see.

e Supports structured comparison of different
concepts.

e Generates focused next actions for customer and
market validation.

e C(Creates a common report format for discussion
with mentors and project teams.

6.6 Limitations

The proposed system has several limitations. First, the
quality of the analysis depends on the quality and
completeness of the input. Second, Al-generated
observations can contain errors or unsupported
assumptions. Third, market and competitor information
can become outdated as conditions change. Fourth, a
summary score may oversimplify a  complex
entrepreneurial decision if users focus on the number
rather than the reasons behind it.

The system is also limited by the availability of reliable
evidence. An Al assistant cannot determine willingness to
pay or real customer adoption from textual reasoning
alone. These questions require empirical tests. Domain-
specific ventures may also need additional dimensions,
such as regulatory pathways, clinical evidence,
cybersecurity, or supply-chain constraints.

7. PRACTICAL APPLICATION

VentureLens Al can be used at several points in the early
venture process. A student team can use it to structure an
initial idea before preparing a business plan. A founder can
use it to identify assumptions before conducting customer
interviews. An incubator can use a common report
structure during mentoring sessions. An academic project
can use the platform to document how a concept changes
as evidence is added.

7.1 Use in Ideation

During ideation, the system can help transform a broad
idea into a clearer problem statement, target customer, and
value proposition. The most important output at this stage
is often a list of unanswered questions rather than a high
score.

7.2 Use in Customer Discovery

Once a customer group is defined, VentureLens Al can
identify the assumptions that interviews should address.
For example, the system may highlight uncertainty about
problem frequency, current workarounds, switching
barriers, or purchase authority. These questions can then
be taken into customer conversations.

7.3 Use in Competitor Review

The competitive module can organize alternatives into a
comparison structure. This can help the founder focus on
what customers already have, how those alternatives are
positioned, and what evidence is still missing about
differentiation.

7.4 Use in Business-Model Iteration

As pricing, channels, and revenue assumptions change, the
startup can be analyzed again. Comparing reports over
time can show whether evidence gaps are being reduced
and whether the business model is becoming more
internally consistent.

7.5 Use in Incubation and Mentoring

An incubator or academic innovation program could use a
common validation report template to structure mentoring
conversations. The objective would not be to automate
selection of teams, but to give mentors a shared view of
each team's assumptions, evidence, and next experiments.

7.6 Use in Pitch Preparation

A validated idea also needs to be communicated clearly.
VentureLens Al can help founders organize the evidence
behind a pitch by separating the problem, target customer,
value proposition, market context, competitive alternatives,
business model, and validation results. This does not mean
that the system should write an investor narrative
automatically without review. A better role is to create a
structured evidence map that the founder can use to
support each important statement in the pitch.

The same evidence map can also reduce inconsistencies
across documents. A business plan, pitch deck, product
brief, and validation report should not contain different
definitions of the target customer or problem. By
maintaining one structured venture profile, the application
can encourage consistency and make changes easier to
track.

7.7 Use in Documentation

A structured report can also improve communication
inside a project team. Instead of keeping separate notes
about the customer, competitor landscape, risks, and
business model, the team can maintain one report that
records the current assumptions and the evidence
supporting them.

8. SYSTEM WORKFLOW

The end-to-end workflow can be summarized as: Startup
Idea -> Context Extraction -> Market and Competition ->
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Al-Based Evaluation -> Risk and Opportunity Analysis ->
Validation Report. Each stage produces information for the
next stage, while evidence gaps are carried forward so that
the final recommendations remain connected to the
original idea.

Fig. 2: VentureLens Al Startup Validation Workflow

Market &

Al-Based
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Evaluation

Validation

Risk & b
Opportunity Report

Idea
Submission

Evidence gaps and assumptions are carried forward to the final recommendations.

Context
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Fig. 2: VentureLens Al Startup Validation Workflow
8.1 Input to Insight

The workflow begins with the founder description and
supporting information. The system identifies the
important business entities and converts the narrative into
a structured representation. This step creates a consistent
starting point for the analysis.

8.2 Data Flow Summary

The data flow can be summarized as a sequence of
controlled transformations. The founder begins with an
unstructured description. The input-processing stage
extracts relevant attributes and checks completeness. The
analysis stage interprets those attributes in relation to the
selected validation dimensions. Evidence, observations,
and uncertainties are then passed to the scoring and
recommendation stages. Finally, the report layer converts
the output into a form suitable for human review. Keeping
these stages separate improves maintainability because
changes to the interface or report format do not require the
entire analysis pipeline to be redesigned.

The same flow supports repeated use. When additional
evidence is collected, the new information can be treated as
an updated input rather than creating an entirely new
analytical process. This is important for Lean Startup style
experimentation because the knowledge state of the
venture changes over time [1], [6].

8.3 Insight to Action

The final stage converts observations into actions. Each
recommendation should refer to a specific uncertainty.
This creates a loop in which the founder performs an
experiment, collects evidence, updates the inputs, and
generates a revised assessment.

9. RESULTS AND ANALYTICAL FRAMEWORK

The proposed analytical framework treats startup
validation as a combination of evidence, interpretation, and
action. Rather than presenting a single binary outcome, the
system produces a multi-dimensional profile. The profile
can be represented through a summary score, but it also
contains the detailed factors that produced the score.

9.1 Dimension-Level Output

Each validation dimension can produce four elements: a
short observation, supporting evidence, uncertainty or
weakness, and a recommended next action. This structure
makes the report easier to inspect because the reader can
move from the conclusion to the underlying reason.

9.2 Example Output Structure

A report can begin with an executive summary, followed by
problem relevance, customer fit, market opportunity,
competition, business model, differentiation, feasibility,
and risk. Each section can use a consistent template. A final
section can summarize the highest-priority evidence gaps
and recommended experiments.

9.3 Summary Score Interpretation

The summary score 1is intended as a compact
communication device. It should not be interpreted as a
probability of startup success. Different ventures may
require different weights, and the same score can arise
from different combinations of strengths and weaknesses.
The narrative findings are therefore essential.

9.4 Evidence Coverage Interpretation

Evidence coverage can help the user understand whether a
report is based on substantial information or on a small set
of assumptions. A low evidence coverage value should lead
to caution and more research rather than a stronger claim
about the venture.

9.5 Recommended Validation Action Matrix

Recommendations become more useful when they are
directly connected to the uncertainty identified in the
report. The action matrix below illustrates how different
evidence gaps can be converted into concrete validation
tasks. The examples are methodological rather than
measured project outcomes; they show how the system can
turn an analytical observation into an experiment that a
founder can perform outside the platform.

© 2026,IRJET | ImpactFactor value: 8.315

IS0 9001:2008 Certified Journal | Page88



’,/ International Research Journal of Engineering and Technology (IRJET)

JET Volume: 13 Issue: 10 | Oct 2026

www.irjet.net

e-ISSN: 2395-0056
p-ISSN: 2395-0072

Table -9: Recommended Validation Action Matrix

Observed Suggested Evidence to
Gap Action Collect
Unclear Customer Problem
customer interviews frequency, current
segment workaround,
buying context
Weak Competitor Feature gaps,
differentiatio |comparison switching reasons,
n customer
preferences
Unknown Pricing Price  sensitivity,
willingness to | experiment preferred plan,
pay purchase intent
Uncertain Landing-page or|Click-through, lead
acquisition |channel test quality, conversion
channel behaviour
Feasibility Prototype or | Build effort,
concern technical proof |dependency,
performance,
resource needs
Regulatory or | Domain-expert |Applicable rules,
compliance |review required
uncertainty approvals,
constraints

9.6 Priority of Validation Questions

Not every unanswered question deserves equal attention. A
practical priority can consider potential impact and current
uncertainty. A question that could invalidate the business
model and currently has almost no evidence should be
tested before a low-impact feature preference. VentureLens
Al can reflect this principle by ordering recommendations
according to the consequence of being wrong and the
amount of evidence already available.

This priority mechanism also helps prevent research
overload. Founders can otherwise collect a large amount of
information without answering the questions that matter
most. The platform can keep the action list short and
focused on the few assumptions whose resolution would
most change the next business decision.

9.7 Report Dashboard

The dashboard can present a headline summary at the top
and then provide drill-down sections. A visual
representation of the validation profile can make the report
easier to scan. The detailed text should remain available
because a founder may need to understand why a
particular dimension received its assessment.

The dashboard can also show changes between report
versions. For example, if the founder adds customer-

interview evidence, the customer-fit section can be updated
while the previous version remains accessible. Version
history supports transparent learning over time.

9.8 Illustrative Findings

An idea with a clearly stated problem and weak customer
evidence may receive a narrative that treats customer
discovery as the immediate research need. An idea entering
a crowded market may require evidence that users will
switch from current alternatives. An idea with an unclear
business model may require revenue and pricing validation
before broader market claims are trusted.

Fig. 4: Conceptual VentureLens Al Validation Report Interface
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Fig. 4: Conceptual VentureLens Al Validation Report
Interface

9.9 Evaluation Without Fabricated Performance

Because the current project information does not provide a
labeled benchmark dataset or measured accuracy figures,
this paper does not invent numerical model results. The
evaluation framework instead describes how functional
behavior, report quality, human usefulness, and response
time can be measured. Actual project measurements can be
inserted once testing data is available.

10. DISCUSSION AND FUTURE ENHANCEMENTS

VentureLens Al demonstrates how an Al-assisted workflow
can be used to organize uncertainty during the early stage
of a new venture. The platform does not create evidence
where none exists. Its main role is to interpret the
information provided, identify the most important
assumptions, and return a structure that helps the founder
decide what to investigate next.

10.1 Integration with External Evidence

A major enhancement would be reliable source-aware
retrieval of current market and competitor information.
When external evidence is used, the report should show
where the information came from and when it was
collected. This approach can reduce the risk that users
confuse generated interpretation with current market facts.
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10.2 Competitor Intelligence

Future versions can automatically build a competitor
matrix containing company, product focus, customer
segment, key features, pricing observations, and
differentiation claims. The system could then highlight
areas where evidence is missing rather than assigning an
unsupported competitive rank.

10.3 Customer Signal Analysis

Public reviews, surveys, and other feedback could be
analyzed using natural language processing. The objective
would be to identify recurring complaints, desired
outcomes, and customer language that can improve the
problem and value-proposition analysis.

10.4 Financial Feasibility

A financial module could let founders model pricing, major
costs, customer-acquisition assumptions, revenue
scenarios, and break-even conditions. Such a module would
turn the Dbusiness-model discussion into a more
quantitative exploration while still requiring the founder to
verify the underlying assumptions.

10.5 Experiment Planning

An experiment-planning module could turn each evidence
gap into a proposed validation test. Examples include
customer interviews, landing-page tests, prototype trials,
pricing conversations, and channel experiments. The
system could also record the outcome of each test and
update the validation report.

10.6 Explainable Al

Explainability can be improved by showing which input
statements, evidence items, and scoring rules influenced
each validation dimension. This would allow the user to
challenge a conclusion, add evidence, and rerun the
analysis without losing the history of the previous report.

10.7 Domain-Specific Validation

Specialized ventures may require additional factors. A
healthcare venture may need regulatory and clinical
considerations; a hardware venture may need supply-chain
and manufacturing analysis; and a cybersecurity product
may require security standards and trust considerations.
Future work can extend the framework through domain-
specific validation templates.

10.8 Human-in-the-Loop Review

Mentors, entrepreneurs, and domain specialists can
provide a second layer of review. The Al system can

checks important assumptions and adds context. This
approach can combine speed of automation with
contextual judgment.

10.9 Security and Privacy

Startup ideas can contain confidential information. A
production system  should therefore implement
appropriate authentication, authorization, encryption, and
retention controls. Users should understand what
information is stored, for how long, and whether any
external Al service receives their content.

10.10 Version Tracking and Learning History

Startup validation is a repeated activity, so preserving
earlier analyses can be valuable. A version-history
component can record the startup description, evidence
state, analysis date, scoring configuration, and
recommendations generated at each cycle. Over time, the
founder can see which assumptions changed, which
evidence was added, and which risks were reduced or
replaced. The history is useful not because an older score is
inherently important, but because it provides a record of
how the reasoning evolved.

10.11 Research Opportunities

Future research can move beyond evaluating the quality of
generated text and examine whether Al-assisted validation
actually changes entrepreneurial behaviour. Studies could
compare the number and quality of experiments conducted
by users with and without structured Al support.
Researchers could also examine whether evidence tracking
improves the consistency of customer segmentation and
competitor analysis. Such studies would provide a stronger
empirical basis for understanding the practical value of Al
in early venture development.

Another research direction is calibration against real
venture outcomes. This requires a longitudinal dataset
containing startup ideas, validation evidence, subsequent
experiments, and eventual outcomes. Such a dataset is
difficult to construct and would need careful definitions to
avoid treating survivorship or later success as a simple
function of an initial idea score. Until such evidence exists,
VentureLens Al should be positioned as a structured
decision-support tool rather than an outcome-prediction
system.

10.12 Deployment Considerations

For production wuse, the system should handle
authentication, authorization, data isolation, rate limits,
monitoring, backup policies, and secure handling of API
credentials. If external Al services are used, the application
should document what information is transmitted, how

prepare the first-pass analysis, while a human reviewer long it is retained by the service when known, and what
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controls are available. These considerations are
particularly important because startup information can
include unreleased product ideas, pricing plans, customer
research, or other commercially sensitive material.

10.13 Accessibility and Communication

A research-oriented tool should also be usable by people
with different levels of technical and business experience.
Clear labels, readable typography, keyboard-friendly
controls, descriptive messages, and concise explanations
improve the accessibility of the platform. The final report
should avoid excessive technical terminology and should
communicate the difference between a fact, an assumption,
an Al interpretation, and a recommendation in plain
language.

10.14 Example Validation Journey

Consider a hypothetical startup that proposes a digital
service for helping small retailers manage inventory. At the
first stage, the founder may describe the problem clearly
but know little about which retailer segment experiences it
most frequently. VentureLens Al can identify customer
evidence as the primary gap and recommend interviews
focused on current inventory practices, pain points, and
existing alternatives. After the interviews, the founder can
add the findings to the venture profile and request a new
analysis. The second report can then reflect the updated
customer definition and a more precise value proposition.

The same cycle can continue when competitor information,
prototype feedback, or pricing evidence becomes available.
The platform is therefore designed as an iterative assistant.
Its purpose is to make the state of knowledge visible and to
suggest the next useful question, not to close the validation
process after a single response. This iterative orientation is
supported by research on evidence-based entrepreneurial
decision making [7] and by the literature on Lean Startup
practices [1], [4], [8].

10.15 Overall Contribution

The proposed contribution of VentureLens Al is a
structured bridge between an untested startup idea and the
evidence-gathering activities required to learn whether
that idea deserves further development. It combines
multiple analysis dimensions, explains uncertainty, and
provides a repeatable report format. The platform is
therefore best understood as a tool for organized
entrepreneurial learning.

11. CONCLUSION

This paper presented VentureLens Al, also referred to as
Startup Validator, as an intelligent system for organizing
the early validation of startup ideas. The proposed

workflow accepts a natural-language idea and supporting
context, converts the information into structured validation
dimensions, applies Al-assisted analysis, summarizes the
findings, and generates next-step recommendations.

The system brings together problem relevance, customer
fit, market opportunity, competition, differentiation,
business model, feasibility, and risk. The multi-dimensional
approach reflects the reality that startup concepts can be
strong in one area and uncertain in another. A summary
score can provide a compact overview, but the detailed
observations and evidence gaps remain central to
interpretation.

The practical value of VentureLens Al is therefore not a
claim of perfect prediction. Its purpose is to reduce
repetitive early analysis and help founders convert broad
assumptions into explicit validation questions. This is
consistent with evidence-driven and experiment-oriented
approaches to venture development [1], [4], [7]-

The final implementation should be evaluated with actual
project test cases, documented system behavior, and
human review. Where a reliable labeled dataset is
available, predictive metrics can be added. Otherwise,
report completeness, relevance, consistency, explainability,
response time, and usefulness provide appropriate
evaluation targets.

11.1 Future Scope

The future scope of VentureLens Al extends from simple
idea assessment toward a continuous evidence-
management platform. A mature version could maintain a
living venture profile, refresh external evidence, track
experiments, compare validation cycles, and generate a
concise history of what changed. The emphasis should
remain on supporting learning: each new piece of evidence
should either strengthen an assumption, weaken it, or
reveal a new question.

Future versions could also support domain-specific
templates. A healthcare venture may need a stronger
regulatory and clinical-evidence layer, while a financial
product may require different compliance questions. A
software product may place greater emphasis on
integration complexity and user acquisition. Domain-
specific modules would allow the same general framework
to remain useful without forcing every startup into
identical weights or questions.

11.2 Final Remarks

VentureLens Al ultimately provides value by making
entrepreneurial reasoning easier to organize. It can help
convert a broad idea into a set of explicit claims, evidence
requirements, and validation actions. The founder remains

responsible for gathering reliable evidence and making the
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final decision. This human-in-the-loop relationship is
central to the proposed system and should remain visible
in the interface, documentation, and evaluation strategy.

11.3 Closing Note

VentureLens Al is intended to help founders spend less
effort assembling the first draft of a validation analysis and
more effort testing the assumptions that matter. The
quality of the final decision still depends on the quality of
the evidence, the relevance of customer feedback, and the
discipline of the wvalidation process. By making
assumptions, evidence gaps, and next actions visible in one
place, the proposed system provides a structured starting
point for that work while leaving the final entrepreneurial
judgement with the user.
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