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Motivation

• Proliferation of non-standard arithmetic
• Threshold test on single error ineffective
• Need more robust alternatives
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Proposition

• Use statistics instead of a single error to judge numerics
• Belief: computational errors has specific distributions, and 
• Statistics such as variance has a narrow spread



Validation

1. Use specific input distributions
2. Model distribution of computational errors
3. Match sampled variance to theoretical values for several 

computational kernels
1. SIMD summation
2. Inner products
3. Matrix multiplication
4. Hybrid fixed-float summation
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Applications

• Set error thresholds that are more theoretically supported
• Numerical diagnostics  
• Design explorations
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