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* RooStatsCMS (RSC) is a software framework based on RooFit technology. s . . - .
. L . .. . e o . hv— * Toolkit for modelling, fitting an M |
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« Classes design: splitting in CPU intensive jobs on batch systems or onthe GRID. =& " we™ s TR . Part of ROOT standard ,release
« Analyses, systematics and correlations characterised in configuration files. E = [ — . See RooFit poster in this session!
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Here a selection of them is illustrated:

Statistical Methods

~

RooStatsCms provides implementation of different statistical methods to allow determination of confidence or credibility regions, exclusion limits and (expected) significance.
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for limits. Systematics and correlations |Marginalisation alternative hypothesis (signal + bkg).  Recreate plot of expected
treated via profiling. . . Many toy Monte Carlo experiments to be  test statistic distributions :
, , * MC phase-space integration _ . : . . R
It can also be used for estimation of - Lots of toy experiments performed:  very  CPU intensive.  at different working J;
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m,, (GeVic?)
/ The structure of the package \ CMS Examples
¢ M N Sig N Bkg
12% sys) (30% sys)
- A - (
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Statistical Results — Mother: StatisticalResult class o v’.of'%, G, © o, Which model can be excluded with the data accumulated?
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“Sum” the results: HIG-08-008

batch/Grid jobs .
retrieval easier

Statistical Plot — Mother: StatisticalPlot class

among them:  _ helper classes:

» Constraint « LEPBandPlot

» ConstrBlock > Mother: NLLPenalty  ExclusionBandPlot
» ConstrBlockArray y  RatioFinder

{[ LimitPlot ] [ PLScanPlot (add also FC curves) N \ Local batch systems

Classes holding constraints and correlations More advanced graphics routines and

Further developments

 Further developments in RooStats project in collaboration with ATLAS
* RooStats is part of ROOT - see Lorenzo Moneta's talk!
 Classes factorisation suggested by RooStatsCms structure

 High level model factory import ongoing
* Interfacing to BAT (Bayesian Analysis Toolkit) in BCRoolnterface class

 LimitCalculatorimported under the name of HybridCalculator for ROOT 5.22 release
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(S —— (I  Combination: 3 channels - ee, eu, uu
» Cut based and neural network analyses
e Integrated luminosity: 1 fo-' @ 14 TeV
. " | - Discovery: expected significance
e T . | calculated with profile likelihood
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.o H— ZZY - 4l: 4, 4e, 2u2e
- 3 modes: similar S/B ratio
- Signal/Background yields lumped together
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« Cut and count analyses
« CM energies studied: 14 and 10 TeV (1fb)
- CL_technique and Bayesian approach compared
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...... - « Good agreement despite slightly different model of correlations

m. (GeV/c) and statistical methods
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References:
* RooStatsCms Website: www-ekp.physik.uni-karlsruhe.de/~RooStatsCms

« CMS Physics Analysis Note: cms-physics.web.cern.ch/cms-physics/public/HIG-08-008-pas.pdf
N CMS Physics Analysis Note: cms-physics.web.cern.ch/cms-physics/public/HIG-08-006-pas.pdf

« ROOT: http://root.cern.ch/

* RooFit: http://roofit.sourceforge.net/

« RooStats: https://twiki.cern.ch/twiki/bin/view/RooStats/WebHome
BAT: http://www.mppmu.mpg.de/bat
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