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Motivation

Motivation

There are many tools used to perform the statistical analysis.

Combine tool is heavily used to produce binned statistical models.

The proper Combine’s configuration is too difficult.

Pyhf is a pure-python tool.

e The main objective of this work is develop an intermediary software that enable the
use of Combine datacards to perform statistical analysis using Pyhf.
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Work flow

Work flow

TEST FAILS

e Build confidence code from beginning

e Allows an incremental building

TDD Cycle

@ TEST PASSES
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e Allows increase the complexity of code
without risk of degrade the performance
of previous block of code builded




Combine to Pyhf

imax 1

jmax 1

kmax 1

bin binl { ”ch Is”:

observation 7 ,,C anne S-' H”’
observations”: [],

bin vbf vbf :meas.urer’?en;cs”; [7]7,

Process sig bek version”: 1.0.0

process 0 1 }

rate 4 3

lumi_8TeV InN 1.04 —
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Combine to Pyhf

imax 1

jmax 1

kmax 1

bin binl "observations”: |

observation 7 { ” y s "
name”: ”singlechannel”

bin vbf  vbf } data”: [7.0]

process sig bck ]

process 0 1 !

rate 4 3

lumi_8TeV InN 1.04 —
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Combine to Pyhf

"channels”: |
imax |1 ; b .
jmax 1 { "name”: ”singlechannel”,
kmax 1 "samples”: |

{ »pname” : ”SiHaI”,

bin binl "data”: [4.0]),
observation 7 , modifiers”: []
. » ” : b baCkground”
bin vbf  vbf { "name”
process sig bek ”data. 3 [3.0]),
process 0 1 modifiers”: []
rate R
lumi_8TeV  InN  1.04 - | }
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Combine to Pyhf

imax 1 "channels”: | .
jmax 1 { "name”: ”singlechannel”,
kmax 1 ”samples”: |

{ 7"name”: ”signal”,
bin binl "data”: [4.0].

observation 7 ("modifiers”: []

I
. { ?name” : ”baCkgI‘Ollnd” ,
bin vbf vbf ; "data”: [3.0],

process si bck n - — -
process 0 ¢ 1 ( modifiers”: [] ]
rate 4 3 ] }

lumi_ 8Tev (N 1.04 ) }
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Combine to Pyhf

Channel modifiers in Pyhf:

Description of systematical uncertainties for °
Combine: °

e InN: Log-normal
e gmN: Gamma °

e InU: Log-uniform °

histosys: Correlated Shape
lumi: Luminosity

normfactor: Unconstrained
Normalisation

normsys: Normalisation Uncertainty
shapefactor: Data-driven Shape
shapesys: Uncorrelated Shape
staterror: MC Statistical Uncertainty
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statistical definitions

e HistFactory: L(u) = Pois(n|uS + B) [HZZO %]

e Combine: L(p,dg,05) = Pois(nops| 1S + B)e—[uns(65)+na(6B>]e—é(és—éls")Qe—%(éB—ég)Q

e Pyhf: L(u,0) = vazl Pois(nops|ps; + bj) HQ/[:1 Pois(my|u)
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Summary

Summary

e This project is in an early stage.
e It’s necessary doing more research in the deeps of the code of both tools.

e The main source of problems translating Combine datacards to Pyhf JSON is
differences in the way these tools handle systematic uncertainties.
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Thanks!
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