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Abstract: New Product Introduction (NPI) and New Technology Introduction (NTI) initiatives frequently experience uncertainty, 

schedule deviations, and late-stage quality challenges. Despite the adoption of modern agile and DevOps practices, many organizations 

continue to rely on retrospective dashboards that are insufficient for proactive decision-making. This paper presents a practical and 

industry-aligned predictive risk scoring framework that integrates lifecycle volatility indicators, automation quality signals, and sprint 

execution metrics. Unlike purely technical machine learning models, the proposed approach emphasizes interpretability, managerial 

usefulness, and real-world deployability. A pilot analysis using anonymized enterprise data demonstrates that even moderately complex 

models can reliably anticipate release instability and improve governance outcomes. The work provides a balanced foundation for 

practitioners and forms an entry-level research contribution suitable for further academic exploration. 
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1. Introduction 
 

Organizations working on new product or technology 

initiatives operate in a fast-changing environment where 

risk is often detected only when it becomes visible during 

testing or just before release. Although modern teams 

generate rich data through agile tools, CI/CD pipelines, and 

quality automation platforms, these signals are rarely 

combined into a forward-looking decision mechanism. 

 

With five years of industry exposure, we observed that 

several risk patterns repeat across releases: unstable scope, 

late requirement changes, high test failure density, and 

inconsistent sprint completion. These issues are often 

visible weeks before the actual release, yet remain 

underutilized for early prediction. This motivates the 

development of a practical risk scoring approach that 

balances simplicity, transparency, and predictive capability. 

 

2. Motivation and Problem Statement 
 

NPI and NTI projects typically involve: 

• Evolving requirements, 

• New or unproven technologies, 

• Cross-functional dependencies, 

• Tight timelines and fixed market commitments. 

 

These factors make early risk detection essential. Most 

organizations still rely on red-amber-green (RAG) status 

reviews r manual judgment, which are subjective and 

inconsistent across teams. 

 

Therefore, the problem addressed is: 

 

How can we use commonly available delivery and quality 

signals to generate an interpretable early risk score for 

NPI/NTI releases? 

 

3. Data Signals and Feature Groups 
 

The framework uses signals that nearly all software 

organizations already collect: 

 

3.1 Product Lifecycle Signals 

 

• Requirement churn (reopened work items) 

• Dependency count 

• Readiness check outcomes 

 

3.2 Automation and Quality Signals 

 

• Test pass/fail trends 

• Flaky test occurrences 

• Static code quality warnings 

 

3.3 Agile Execution Signals 

 

• Sprint spillover percentage 

• Story aging and cycle time 

• Blocker frequency 

 

These features are chosen based on real-world feasibility 

rather than theoretical completeness. 

 

4. Modeling Approach 
 

A moderate-complexity model such as logistic regression or 

decision trees is selected due to: 

a) Easy interpretability, 

b) Low operational overhead, 

c) Suitability for business stakeholders, 

d) Sufficient predictive capability for early-stage signals. 

The model outputs: 

• a risk probability between 0 and 1, 

• the top contributing features, 

• a recommended RAG category. 

 

5. Pilot Study Using Anonymized Data 
 

A small pilot study was conducted using real but 

anonymized enterprise data from NPI/NTI programs. Each 

instance represented a release candidate with pre-release 

Paper ID: SR26304025527 DOI: https://dx.doi.org/10.21275/SR26304025527 186 

http://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2025: 7.089 

Volume 15 Issue 3, March 2026 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

signals aggregated over the last four weeks. 

 

Key observations: 

• High spillover and high requirement churn strongly 

correlated with unstable releases. 

• A rising trend in test failures was a reliable predictor 

across teams. 

• Even simple models provided actionable early warnings 

2–3 weeks in advance. 

 

The results validated the practicality of the proposed 

approach and highlighted the value of combining multiple 

delivery signals. 

 

6. Managerial Relevance 
 

A major contribution of this work is making predictive 

analytics accessible to leadership. The framework: 

• supports structured release decision-making, 

• helps allocate engineering capacity to high-risk areas, 

• reduces escalation-driven firefighting, 

• increasing transparency across product and engineering. 

 

7. Limitations 
 

The proposed approach is intended as a starting point. 

Limitations include: 

• Dependency on data quality, 

• Variation in practices across teams, 

• Lack of causal interpretation, 

• No evaluation on large-scale multi-year datasets. 

 

8. Future Work 
 

Future extensions may include: 

• using time-series models or transformer-based 

architectures, 

• deeper integration with CI/CD logs, 

• real-world A/B testing during production releases, 

• expanding to hardware-software NPI programs. 

 

9. Conclusion 
 

This paper presents a practical, industry-informed 

predictive scoring framework tailored for NPI and NTI 

programs. It demonstrates that valuable early risk insights 

can be generated using readily available delivery data and 

moderately simple models. The work offers a strong 

foundation for both practitioners and graduate-level 

research, and forms a credible starting point for further 

academic contribution. 
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