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In high energy physics, often effective field theories (EFTs) are used to parameterise the possible ways inwhich
new physics at some high-energy interaction scale ΛEFT may indirectly modify differential cross sections or
branching fractions. To constrain the EFT parameter space, profile likelihood ratio (PLR) are used to perform
frequentist hypothesis tests and calculate confidence levels of Wilson coefficients. Key to this is to know
the expected distribution of the PLR under all reasonable parameter hypotheses. A common practice is to
assume that the PRL follows an asymptotic form following Wilks’ theorem. However, this approach is not
always correct and in fact the asymptotic distribution of the PLR does not follow χ2 distribution when the EFT
parameterisation is not dominated by a linear Wilson coefficient. In this presentation, we explain when and
why the PLR may not be assumed to follow a χ2 distribution. We provide the correct asymptotic distribution
for an EFT fit dominated by a quadratic parameter dependence and discuss the generalisation to cases with
(i) significant linear and quadratic dependencies and (ii) multiple parameters.
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