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MEASUREMENT SYSTEM ANALYSIS 
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MSA – statistical study –explores variation in measurement

Calibration
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Stability
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Reproducibility

Linearity

Bias



GAUGE REPEATABILITY & REPRODUCIBILITY
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Repeatability – the equipment measurement variation expressed as standard deviation

Gage Repeatability 



EXAMPLES OF GAGE R & R ANALYSIS
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ACTIVITY 
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At the end of a lean six sigma project, who should be the primary beneficiary of the project results ?

Customer

Top Management

Employees 

Sponsors

Match the following

Accurate but not Precise

Not Accurate or Precise

Accurate & Precise

Precise but not Accurate



RANGE & AVERAGE METHOD
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EXAMPLE
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The thickness, in millimeters, of 10 parts have been measured by 3 operators, using the same measurement 

equipment. Each operator measured each part twice, and the data is given in Table 1

Table 1. Range & Average method example data.



EXAMPLE
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Repeatability is computed using the average of the ranges for all appraiser and all parts. This data is given 

in Table 2.

Table 2. Example problem range calculations



EXAMPLE
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Reproducibility example computations.

Table 3. Reproducibility example computations.



EXAMPLE
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Example part variability computations.

Table 4 Example part variability computations
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