
 Discussion II of data interpretation

A. Read (U. Oslo/LAL)

Implications of LHC results for TeV-scale physics:

http://indico.cern.ch/conferenceOtherViews.py?view=standard&confId=141983
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Topics
● Presentation of (Higgs) search results, a quick review

● Treatment of theory uncertainties, especially n-point on acceptance, shape

● LEE (had some interesting input from John Ellis and Sven H.)

● Making similar interpretations from different plots

● Confidence intervals for        ?

● Narrow signal systematics

● Combining indirect and direct (non)evidence

mH
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Jean-Francois
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LEE for not SM?
Interpretations?
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“LHC” test statistics (2) 

p0pμ

1− pb=CLb

Kyle Cranmer, PhyStat 2011

AndreY Korytov (UF) - EPS 2001

●Wonderful asymptotic properties
● Signal+b is chi-squared for signal+b test
● Background is chi-squared for b-test

●At cost of more information to digest
●Small cost of sensitivity
●Complicated. Show them for POI?
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Old thought about
exclusion->measurement
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Questions

● Is point of maximum            equivalent to      ?

● Is point of maximum significance equivalent to        ?

● How/when can we profile      ?

● Can we turn             and confidence interval into effective 
likelihood function for third-party combinations/global fits? 

m̂H

m̂H
m̂H

μ̂ (mH )

μ̂ (mH )
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Combining measurements and 
searches

● Deriving likelihood function or posterior 
probability for signal from 1-sided limits is 
questionable, except in asymptotic limit.

●    is automatically either a limit or measurement, 
and can make sense to combine with other 
measurements.

● Difference is likelihood ratio with respect to 
most probable signal versus w.r.t. background 
hypothesis.

μ̂
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2(or n)-point uncertainties

● How to take into account systematic uncertainty 
when sampling e.g. 2 event generators?
● Fit difference to continuously varying nuisance 

parameter which describes shape and/or 
acceptance difference?

● Pseudo-prior 50-50?
● Report 2 results? Take most conservative as main?
● Report 1 result, take difference as uncertainty and 

ignore that there is a conceptual problem?
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Narrow signals
● Careful attention to

● Inter-channel calibration
● Inter-experiment calibration
● Theory-experiment
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J. Ellis HCP 2011
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Conclusions

● Rising demand for likelihood function or posterior 
probability distribution.

● LEE may be model dependent
● Collaborators in same third-party client of combination 

results with precisely opposite opinions!

●            very versatile in asymptotic limit!

● Need to study the limitations, I still suggest
as estimator of Higgs mass.

● Should pay careful attention to narrow signal challenges.
● Did we progress on treatment of theory syst?

μ̂ (mH )

m̂H
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Backup
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LLR test statistics 
Test statistic Test statistic Nuisance 

parameters
Pseudo-
experiments

LEP Simple LR Fixed by MC Nuisance 
parameters 
randomized 
about MC

Tevatron Ratio of profiled 
likelihoods

Best estimates Nuisance 
parameters 
randomized 
about profiled, 
MC also fitted

LHC Profile 
likelihood ratio

Profiled (fit to 
data)

New nuisance 
parameters 
fitted for each
pseudo-exp. 

−2 ln
L(μ , θ̃)
L(0, θ̃)

−2 ln
L(μ , ̂̂θ)
L(0, θ̂)

−2 ln
L(μ , ̂̂θ)
L(μ̂ , θ̂)

LHC sampling of test statistic is frequentist, LEP and Tevatron Bayes-frequentist hybrid.
CL

s
 can be used together with any of these – must be specified! No longer sufficient to write

 e.g. “the CL
s
 method was used”. 
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