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PRODUCT FAILURE TREND ANALYSIS USING 

MINITAB FOR A CONSUMER ELECTRONICS BRAND 

1. Overview 
Client: 

A UK-based consumer electronics manufacturer known for smart home devices and personal 

gadgets 

Objective: 

To identify failure trends, recurring defects, and quality control gaps through data mining in 

Minitab, enabling corrective actions in design and production processes. 

2. Background 
The client faced rising warranty claim volumes across multiple product lines, especially within 

the first six months of purchase. Preliminary Excel-based tracking failed to isolate clear causes. 

The company engaged us to perform an in-depth statistical analysis using Minitab, focusing on 

trend detection, pattern recognition, and component-level failure diagnostics. 

3. Data Summary 
Scope: 

18 months of warranty and RMA (Return Merchandise Authorization) data across 5 product 

categories 

Dataset Fields: 

Variable Type Description 

RMA_ID Identifier Unique identifier for each return 

Product_Line Categorical Smart Speaker, Security Cam, Smart Plug, Headphones, 

Router 

Component_Failure Categorical Battery, Sensor, PCB, Software, Other 

Failure_Month Categorical Month of failure occurrence 

Days_to_Failure Continuous Number of days from purchase to reported failure 
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Claim_Approved Binary 1 = Approved, 0 = Denied 

Purchase_Channel Categorical Online, Retail Store, Partner Reseller 

Country_Code Categorical Shipping location 

4. Methodology 
Software Used: 

Minitab 21 

Data Mining Goals: 

• Identify failure-prone components 

• Detect time-based trends in failure occurrences 

• Uncover channel-specific or region-specific return patterns 

• Inform design revisions with evidence-based failure metrics 

Steps in Minitab: 

1. Descriptive & Temporal Analysis: 

o Stat > Basic Statistics for time-to-failure patterns 

o Graph > Time Series Plot to visualize monthly failure density 

2. Pareto Analysis: 

o Stat > Quality Tools > Pareto Chart on component-level failures 

3. ANOVA: 

o Stat > ANOVA > One-Way ANOVA to test differences in days-to-failure across 

product lines 

4. Chi-Square Test: 

o Association between product line and failure type 

5. Control Chart (Optional QC Insight): 

o Stat > Control Charts > Individuals Chart (I-MR) to detect spikes in failure 

volume over time 

5. Findings 
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Key Insights: 

Metric Insight 

Most Frequent Failure 

Component 
Batteries in Smart Plugs (23% of total failures) 

Time Pattern Peak failures in months 4–6 post-purchase, especially for 

cameras 

Purchase Channel Effect Devices bought via partner resellers had a 1.4× higher failure 

rate 

Product Line Comparison Smart Speakers had the lowest mean days-to-failure (Mean = 

82 days) 

Statistical Significance ANOVA p < 0.001; failure time varied significantly by 

product line 

6. Visual Outputs (Created in Minitab) 
• Pareto Chart: Most common component-level failures 

• Time Series Plot: Monthly failure volume by product line 

• Boxplot: Days to failure by product type 

• Bar Chart: Failure distribution across purchase channels 

• Control Chart: Weekly RMA volume trend for Smart Plugs 

7. Results & Implementation 
• Findings prompted a battery supplier switch for Smart Plugs 

• Internal QA team implemented accelerated life testing for key components 

• A new QA flagging system was created to isolate partner-supplied inventory for 

additional screening 

• Within 6 months of implementing corrective actions, return-related costs decreased by 

12.1%, and overall RMA volume dropped by 9.6% 
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8. Recommendations 
• Include component-level tracking codes in firmware logs to automate defect 

identification 

• Review contract conditions with resellers to enforce consistent handling and storage 

standards 

• Expand Minitab monitoring to pre-shipment QA batches 

• Incorporate clustering to explore failure correlations between model versions and region 

9. Future Scope 
• Use survival analysis to model lifetime prediction of specific components 

• Implement a real-time dashboard fed by return center logs and updated Minitab 

summaries 

• Introduce quarterly root cause analytics with continuous data mining for design loop 

feedback 

10. Strategic Value 
• Delivered tangible cost reductions by targeting the most critical failure points 

• Demonstrated how Minitab’s industrial-quality statistical tools are highly applicable in 

consumer product analytics 

• Strengthened the client’s design feedback system with measurable data mining insights 
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