
Practical Attribute and Variable Measurement
Systems Analysis (MSA)
Measurement systems analysis (MSA) is a statistical technique used to
evaluate the accuracy and precision of measurement systems. It is an
essential tool for ensuring the quality of data collected in manufacturing and
other industries. MSA can be used to assess both attribute and variable
measurement systems.

Attribute measurement systems are used to measure characteristics that
can be classified into discrete categories, such as pass/fail, good/bad, or
present/absent. Variable measurement systems are used to measure
characteristics that can take on any value within a continuous range, such
as length, weight, or temperature.
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The three main components of a measurement system are the
measurement device, the measurement process, and the measurement
operator. The measurement device is the physical instrument used to make
the measurement, such as a caliper, micrometer, or scale. The
measurement process is the sequence of steps followed to make the
measurement, such as cleaning the device, positioning the part, and taking
the reading. The measurement operator is the person who performs the
measurement.

MSA can be used to assess the accuracy and precision of a measurement
system by examining the following factors:

Bias: The systematic error of a measurement system. Bias can be
caused by a number of factors, such as calibration errors, operator
error, or environmental factors.

Precision: The random error of a measurement system. Precision is
affected by factors such as the repeatability of the measurement
device, the consistency of the measurement process, and the skill of
the measurement operator.

Stability: The ability of a measurement system to produce consistent
results over time. Stability can be affected by factors such as wear and
tear on the measurement device, changes in the measurement
process, or drift in the measurement operator's skill level.

MSA can be used to improve the accuracy and precision of a measurement
system by identifying and correcting sources of error. By following the steps
outlined in this article, you can perform a comprehensive MSA on your
measurement systems and ensure the quality of your data.



Step 1: Plan the MSA

The first step in performing an MSA is to plan the study. This involves
identifying the measurement system to be evaluated, the characteristics to
be measured, and the acceptance criteria. The acceptance criteria are the
specifications that the measurement system must meet in order to be
considered acceptable.

Once you have planned the MSA, you need to gather the necessary data.
This data can be collected from a variety of sources, such as production
records, operator logs, or calibration reports. The data should be
representative of the normal operating conditions of the measurement
system.

Step 2: Perform the MSA

The second step in performing an MSA is to analyze the data. This can be
done using a variety of statistical techniques, such as ANOVA, regression
analysis, and Gage R&R studies.

ANOVA (analysis of variance) is a statistical technique used to compare the
means of two or more groups. In MSA, ANOVA can be used to compare the
mean of the measurement system to the acceptance criteria. Regression
analysis is a statistical technique used to model the relationship between
two or more variables. In MSA, regression analysis can be used to model
the relationship between the measurement system and the true value of the
characteristic being measured.

Gage R&R studies are a type of MSA study that is used to assess the
repeatability and reproducibility of a measurement system. Repeatability is
the variation in the measurement system due to the same operator



measuring the same part multiple times. Reproducibility is the variation in
the measurement system due to different operators measuring the same
part.

Step 3: Interpret the Results

The third step in performing an MSA is to interpret the results. The results
of the MSA will tell you whether the measurement system meets the
acceptance criteria. If the measurement system does not meet the
acceptance criteria, you will need to take corrective action to improve the
system's accuracy and precision.

Step 4: Take Corrective Action

The fourth step in performing an MSA is to take corrective action to improve
the measurement system. This action may involve recalibrating the
measurement device, revising the measurement process, or training the
measurement operator. Once you have taken corrective action, you should
repeat the MSA to verify that the measurement system meets the
acceptance criteria.

MSA is a powerful tool for evaluating the accuracy and precision of
measurement systems. By following the steps outlined in this article, you
can perform a comprehensive MSA on your measurement systems and
ensure the quality of your data.
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