
The Significance of a signal
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Is it 
convincing???

4.6 sigma!



Very important notation:

• Random values before the  exp. : M

• Measured values after the experiment:  m

• True value:  
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Parameter estimation
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10and unit variance: 1
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Separation power
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Photoproduction on a deuterium target
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HERMES : 27.6  GeV positron beam on deuterium

3.47414574/74
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18No 5 effect!!



All these methods estimate true values
through measured quantities… but …
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Consider   
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A first rigorous solution
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R. Cousins et al, NIM A 595(2008)480

boffonoff // 0H

L i a 

is the  known normalization constant supposing that the 

on measurement does not contain the signal  (H0 hyp.)

is known!!!!

http://www.google.it/imgres?imgurl=http://thebsreport.files.wordpress.com/2009/11/lightbulb-idea.jpg&imgrefurl=http://www.ilnono.it/&usg=__Be0BAhAmcJpR_nZK2ECeQf4N1z4=&h=400&w=400&sz=22&hl=it&start=1&itbs=1&tbnid=UKYIg9_iatTsEM:&tbnh=124&tbnw=124&prev=/images%3Fq%3Didea%26hl%3Dit%26gbv%3D2%26tbs%3Disch:1
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A rigorous solution
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Is it 
convincing???

4.6 sigma!
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Pentaquark: n_on=36,  n_off= 17*2.17 = 36.7, 

= =17/2.82  = 2.17,   Z=3.07
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A 2nd “rigorous” solution
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A 2nd “rigorous” solution

2/1

offon

off

off

offon

on

on

2

off

onon

on

offon

1
ln

)1(
ln2

ln2)1(

11

1
offon

NN

N
N

NN

N
N

Z

N

NN

N

NN
NN

Approximated
Gaussian significance

!!!!

Z



26

A 2nd rigorous solution
R. Cousins et al, NIM A 595(2008)480
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A 2nd rigourous solution

Pentaquark: n_on=36,  n_off= 17*2.17 = 36.7, 

= =17/2.82  = 2.17,   Z=3.25
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HERMES : 27.6  GeV positron beam on deuterium

3.47414574/74
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Conclusions

• Physicists should follow the right statistical notation

•The usual formulae used by physicists in counting
experiments (frequency and efficiency determination)

should be abandoned

• the RIGHT formulae for the signal significance there exist
and should be used (see ) 

R. Cousins et al, NIM A 595(2008)480
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Neyman integrals

Bootstrap );(1);( xFxF

Search for pivotal variables

This method avoids the graphic procedure and 
the resolution of the Neyman integrals
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From coin tossing to physics:
the efficiency measurement

Valid also for

k=0 and k=n

ArXiv:physics/0701199v1



38


