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At the 53rd RRMC in Jackson, WY, in 2007, a workshop presentation was given on statistical tests for 
single-laboratory method validation that could replace the simple test recommended by the MARLAP 
manual (2004). Two tests of a method’s mean squared error (MSE) were discussed, with the expectation 
that one or both of the tests would be included in the first revision of MARLAP. The new tests were 
described in an appendix of EPA’s Method Validation Guide for Qualifying Methods Used by Radiological 
Laboratories Participating in Incident Response Activities (2009). Each of the proposed tests had advan-
tages and disadvantages, but both performed better than MARLAP’s test, especially for methods with 
significant bias. One of the tests, based on a chi-squared statistic, was simple to implement, while the 
other, based on a likelihood-ratio statistic, was more complicated, with critical values that were not easily 
calculated, requiring lookup tables and limiting the flexibility of its application. 

MARLAP has never been revised, and its simple statistical test is still being used to check the “uncer-
tainty” of new methods. During the validation of one such method in 2022, the two tests of MSE were 
revisited and a major simplification was discovered for the implementation of the likelihood-ratio test, 
making it possible now to calculate critical values easily using only a spreadsheet application such as 
Microsoft Excel. This presentation will give an overview of both tests and then explain the simplified 
implementation of the likelihood-ratio test. 

Although no revision of MARLAP is currently planned, EPA has initiated an update of the aforementioned 
Method Validation Guide. The draft update drops MARLAP’s statistical test and employs instead a hybrid 
combination of the two tests of MSE, which is expected to perform better than either test alone. The per-
formance of all the tests, including MARLAP’s test, the chi-squared test, the likelihood-ratio test, and the 
“hybrid” test, will be discussed. 


