
Fi#ng with correlated uncertain2es

6. miniworkshop difrakce a ultraperiferálních srážek

Guillermo Contreras 

Czech Technical University in Prague 
 

Děčín 
 September 14, 2023



Parameter es2ma2on

2

R. J. Barlow, Prac2cal sta2s2cs for par2cle physics 
hLps://e-publishing.cern.ch/index.php/CYRSP/ar2cle/view/1384

https://e-publishing.cern.ch/index.php/CYRSP/article/view/1384


Parameter es2ma2on

2

Suppose that you know the probability density func2on 
 for some process and you have a data set  

What is the best value of ?
P(x; a) {xi}

a

R. J. Barlow, Prac2cal sta2s2cs for par2cle physics 
hLps://e-publishing.cern.ch/index.php/CYRSP/ar2cle/view/1384

https://e-publishing.cern.ch/index.php/CYRSP/article/view/1384


Parameter es2ma2on

2

Suppose that you know the probability density func2on 
 for some process and you have a data set  

What is the best value of ?
P(x; a) {xi}

a

R. J. Barlow, Prac2cal sta2s2cs for par2cle physics 
hLps://e-publishing.cern.ch/index.php/CYRSP/ar2cle/view/1384

There may be many parameters

https://e-publishing.cern.ch/index.php/CYRSP/article/view/1384


Parameter es2ma2on

2

Suppose that you know the probability density func2on 
 for some process and you have a data set  

What is the best value of ?
P(x; a) {xi}

a

R. J. Barlow, Prac2cal sta2s2cs for par2cle physics 
hLps://e-publishing.cern.ch/index.php/CYRSP/ar2cle/view/1384

There may be many parameters The data may be mul2dimensional

https://e-publishing.cern.ch/index.php/CYRSP/article/view/1384


Parameter es2ma2on

2

Suppose that you know the probability density func2on 
 for some process and you have a data set  

What is the best value of ?
P(x; a) {xi}

a

R. J. Barlow, Prac2cal sta2s2cs for par2cle physics 
hLps://e-publishing.cern.ch/index.php/CYRSP/ar2cle/view/1384

An es2mator  is a func2on of the data that gives a 
value for the parameter 

̂a(x1, …, xn)
a

There may be many parameters The data may be mul2dimensional

https://e-publishing.cern.ch/index.php/CYRSP/article/view/1384


Parameter es2ma2on

2

Suppose that you know the probability density func2on 
 for some process and you have a data set  

What is the best value of ?
P(x; a) {xi}

a

R. J. Barlow, Prac2cal sta2s2cs for par2cle physics 
hLps://e-publishing.cern.ch/index.php/CYRSP/ar2cle/view/1384

An es2mator  is a func2on of the data that gives a 
value for the parameter 

̂a(x1, …, xn)
a

An ideal es2mator would be

There may be many parameters The data may be mul2dimensional

https://e-publishing.cern.ch/index.php/CYRSP/article/view/1384


Parameter es2ma2on

2

Suppose that you know the probability density func2on 
 for some process and you have a data set  

What is the best value of ?
P(x; a) {xi}

a

R. J. Barlow, Prac2cal sta2s2cs for par2cle physics 
hLps://e-publishing.cern.ch/index.php/CYRSP/ar2cle/view/1384

An es2mator  is a func2on of the data that gives a 
value for the parameter 

̂a(x1, …, xn)
a

An ideal es2mator would be

There may be many parameters
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The data may be mul2dimensional
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In case of a histogram with  entries, the uncertainty, given by 
Poisson sta2s2cs, is  which breaks down for empty bins

n
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This  prescrip2on is suitable for measurements in which the uncertain2es 
are absolute, i.e. do not depend on the central value of the measurement.

χ2

But correlated and uncorrelated systema2c errors are frequently, to a good 
approxima2on, propor2onal to the central values (mul2plica2ve errors)
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Use a power law with 
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Overall normalisa2on (eg. luminosity or BR) 
Affec2ng only 'forward' data 
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Formalism to es2mate parameters when there are correlated uncertain2es

Code tested, and aLached to the indico page


