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First of all. . .
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Baxter et al. (2021)
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Profile likelihood ratio analysis

2.1 Discovery (claims and look elsewhere effect)

2.2 Limit settings (power)

2.3 Asymptotic approximation

2.4 Contours

2.5 Modeling background and detector response

2.6 Experimenter bias mitigation
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Asymptotic theory

n �! +•

LARGE-SAMPLE THEORY
(asymptotic approximation)
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Algeri et al. (2020)
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“Regularity” conditions (Algeri et al., 2020)
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Recommendations (Algeri et al., 2020)
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Nuisance parameters (Algeri et al., 2020, p.251)
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Modern likelihood inference

LARGE-SAMPLE THEORY
(asymptotic approximation)

+
SMALL-SAMPLE THEORY

(higher order asymptotics)
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Want to know more?
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Cowan (2019)
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Error on errors (Cowan, 2019)
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Likelihood ratio (Cowan, 2019)
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Bartlett correction (Cowan, 2019)
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Our proposal (joint work with Glen Cowan)

Modified likelihood root

t⇤(µ) = t(µ)+ 1
t(µ)

log
⇢

q(µ)
t(µ)

�
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Lugannani-Rice tail approximation
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Finite sample distribution
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True coverage
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Two-for-one

• nuisance parameters: q = (µ,l )

INCIDENTAL PARAMETERS !

p
n
�! 0

t⇤(µ) = t(µ) + tinf (µ) + tnp(µ)
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But also. . .

n �! +•
(small-sample asymptotics)

AND

r �! 0
(small-dispersion asymptotics)
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By-the-way

• Feasible for complex models

• Can be combined with simulation (empirical moments,
pre-pivoting)

• Bayesian counterpart available

• Directional p-values
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Questions?
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