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ABSTRACT

Innovation and economic expansion are propelled by startups. However, inadequate financial
management, a lack of strategic direction, and poor decision-making cause many to fail early.
This study presents an Al-powered Decision Support System (Al-DSS) designed to assist
startups in analyzing and producing actionable insights from a variety of business data,
including marketing, operations, and finance. The system predicts financial outcomes, finds
inefficiencies, and makes customized recommendations by combining large language models,
knowledge graphs, and machine learning models. This system can increase financial runway,
enhance decision quality, and reduce early-stage failure rates, as demonstrated by simulated
experiments.

Key words: Al, Al Explainable, Al Decision Support System, Startups, Business
Intelligence, Knowledge Graph, Machine Learning, and Predictive Analytics.

1. INTRODUCTION

Innovation is fueled by startups. They boost economic growth and generate jobs. However,
within the first five years, almost 90% of startups fail. This often results from:

Poor financial planning and cashflow management, Inefficient marketing spend and low
customer acquisition, Operational bottlenecks and lack of resource optimization, Insufficient
strategic foresight and guidance.

Avrtificial Intelligence (Al) has the potential to tackle these issues. Many large companies use
Al for predictive analytics and smart decision-making. However, startups often lack the
necessary resources and expertise to use these technologies effectively.

This study introduces an Al-driven Decision Support System (Al-DSS) tailored for startups. It
integrates financial, operational, and marketing data to provide predictive analytics, recognize
anomalies, and furnish actionable insights. Functioning as a digital consultant, AI-DSS can
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guide founders in making data-driven strategic choices, enhancing their likelihood of survival
and facilitating sustainable growth.

2. PROBLEM STATEMENT

Startups generate vast amounts of diverse data, but they often do not use it for making
decisions. Entrepreneurs often rely on intuition or insufficient information, resulting in delays
or errors in decision-making. Current tools have several drawbacks:

Generic Solutions: Most Bl and ERP platforms cater to large enterprises rather than startup
needs.

High Cost: Advanced analytics tools are expensive and require technical know-how.

Fragmented Data: Financial, operational, and marketing data often exist in separate systems,
limiting effective analysis.

A unified, Al-driven platform is necessary to:

Aggregate various startup data & Predict financial and operational metrics (like cash flow,
revenue trends, and marketing ROI) & Provide clear, actionable recommendations in natural
language

3. OBJECTIVES

This research seeks to develop a multi-domain Al-driven Decision Support System for
startups.

Consolidate various data sources (finance, marketing, operations, HR) into a unified
knowledge graph

Apply machine learning models for forecasting, detecting anomalies, and optimizing
processes

Utilize large language models to produce comprehensible guidance and elucidated
recommendations.

Validate system performance using synthetic startup datasets and simulation scenarios
4. CONTRIBUTIONS
This research offers valuable insights for both academia and practice through:

AI-DSS Architecture: A multi-layered system tailored for startup decision-making,
Knowledge Graph Integration: Allows for reasoning across different domains and a better
understanding of context,

Recommendation Engine: Transforms analytics into actionable strategies,
Explainable Al: Ensures transparency and trust in Al-generated suggestions.
5. LITERATURE REVIEW

Decision Support Systems (DSS) combine data, models, and analytical methods to help with
complex management decisions (Turban et al., 2011). Traditional DSS rely on structured data
and predefined models, which limits flexibility and real-time decision-making.

Al applications in business range from predictive analytics to process automation
(Brynjolfsson & McAfee, 2017). Machine learning helps companies forecast revenue, identify
anomalies, and allocate resources more effectively. Knowledge graphs enable semantic

Published By: National Press Associates Page 126
&l Copyright @ Authors



National Research Journal of Information Technology & Information Science [SSN: 2350-1278

Volume No: 12, Issue No: 2. Year: 2025 (July- December) Peer Reviewed & Refereed Journal (IF: 7.9)
PP: 125-128 Journal Website www.nrjitis.in

reasoning and understanding, which are key for insights across different business areas.

Ghazinoory et al. (2020) looked into Al-based strategic foresight for SMEs, noting its benefits
for decision-making and planning. Recent studies (Dwivedi et al., 2023) combine large
language models and knowledge graphs to develop intelligent and explainable systems that
offer actionable insights for businesses.

Most current systems target large companies or focus on a single area (like finance or
marketing). Research on AI-DSS platforms that combine multi-domain data, predictive
analytics, and explainable recommendations specifically for startups is limited.

6. METHODOLOGY
The AI-DSS has four layers:
Data Layer: Aggregates data from ERP, CRM, financial, and marketing systems,

Knowledge Graph Layer: Organizes relationships among entities like products, customers,
expenses, and operations,

Machine Learning Layer: Implements predictive models for cash flow, revenue, and customer
churn; detects anomalies,

Decision Layer: Creates natural-language recommendations using rule-based reasoning and
large language models.

Experimental Design : Synthetic startup datasets were created to simulate: Financial records
(revenues, expenses, cashflow), Marketing metrics (ad spend, customer acquisition cost,
conversion rates), Operational KPIs (inventory levels, supply chain efficiency).

Cashflow prediction accuracy - Relevance of Al-generated recommendations
Clarity and interpretability of natural-language guidance

7. RESULTS
The prototype showed: - Cashflow Prediction Accuracy: 89% over three months
- Recommendation Relevance: Strong correlation (r = 0.83) with expert advice

- Extended Financial Runway: Al-guided startups had a runway 17% longer than baseline
simulations

Sample Al recommendations: - “Cutting marketing expenses by 15% may extend your
runway by 2.8 months.”

- “Renegotiate supplier agreements to lower operational costs by 10%, improving net
margin.”

8. DISCUSSION ADVANTAGES:

Contextual interpretation of data instead of simple visualization Cross-domain reasoning
enabled by knowledge graphs Tailored, natural-language recommendations for founders

Limitations:

Dependence on data quality and completeness Need for ongoing retraining due to changing
startup environments Possible Al biases affecting the fairness of suggestions .

Future Work : Validation with real startup datasets Integration of reinforcement learning for
adapting strategies

Published By: National Press Associates Page 127
&l Copyright @ Authors



National Research Journal of Information Technology & Information Science [SSN: 2350-1278

Volume No: 12, Issue No: 2. Year: 2025 (July- December) Peer Reviewed & Refereed Journal (IF: 7.9)
PP: 125-128 Journal Website www.nrjitis.in

9. CASE STUDY EXAMPLE
Consider a simulated e-commerce startup:

Problem: Negative cashflow, high customer acquisition cost Al-DSS Intervention: Suggest
reducing underperforming ad campaigns by 20%, renegotiating supplier contracts, and
adjusting pricing strategies

Outcome: Expected runway extended by three months, net margin improved by 8%, and
operational bottlenecks identified and resolved

10. CONCLUSION

This research highlights that startups, vital for innovation, often face high failure rates due to
poor financial management, lack of strategic insight, and insufficient data-driven decision-
making. By creating and deploying an Al-driven Decision Support System (Al-DSS), this
study shows how Al can serve as a virtual mentor. It provides timely, relevant, and actionable
guidance to early-stage ventures.

The AI-DSS combines multi-domain data, including finance, operations, and marketing, into
a cohesive knowledge graph. Machine learning models predict cash flow, identify anomalies,
and forecast trends. At the same time, large language models generate clear, interpretable
recommendations. This mix of predictive analysis, knowledge representation, and explainable
Al enables startup founders to make well-informed decisions and understand the reasoning
behind them.
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APPENDICES

The appendices provide supplementary materials that enhance the understanding of the Al-
Driven Decision Support System (Al-DSS). Appendix A presents the architecture diagram of
the AI-DSS, illustrating the system’s structural components, data flow, and interaction
between modules. Appendix B includes a sample input dataset structure that demonstrates the
type of data utilized for analysis, such as financial indicators, marketing metrics, and
operational parameters. Appendix C showcases an example of a startup’s query along with the
corresponding Al-generated response, highlighting the system’s analytical and decision-
making capabilities. Finally, Appendix D provides a detailed table of evaluation metrics and
results, summarizing the model’s performance based on parameters such as accuracy,
precision, recall, and efficiency. Together, these appendices offer a comprehensive view of
the system’s design, functionality, and effectiveness.
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