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FIG. 1. A generic confidence belt construction and its use. For each value of pe one draws
a horizontal acceptance interval [zr, zz] such that P(z E [zr, Q]]/.J) = CY. Upon performing an
experiment to measure z and obtaining the value xu, one draws the dashed vertical line through
XC+ The confidence interval br, ~23 is the union of all values of p for ivhich the corresponding
acceptance interval is intercepted by the vertical line.
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Workshop  on  ‘Confidence  Limits‘
17-18January,20~

CERN  Comcll  C h a m b e r

D i s t i Q g : b t I e d
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CERN bulletin d  1
Den&r de’lai pour soumission  dei articles  : mardi  12.00 h Deadline  fat submissian  of htkles : Tuesday  12.M 
Les  articfes  du BuZZetin se trouvent  ~galetnent sous

I
http://Bulletin.cern.ch~~s/

BuJJetin  articles an also befound
http:/jBullefin.cem.ch/Fhws~

I Semaine  du lundi 17 janvier no S/ZOO0 Week Monday 17 Januw

Le CERN afionte  le nouveau millknaire CERN confronts  the New Millennium
avec confiance with Confidence

L e Conseil  du CERN  au sein  duquel  les  reprkntants
des 20 Etats  membres  de I’Organisation  d&dent  du

programme  scientifique  et des  ressources  financiks,  a tenu
sa 114e  session  le 17 dkembre,  sous la prkidence de
M. Hans  C. Eschelbacher  (DE).

The CERN  Council,  where  the  representatives  of the
Member  States  of the  Organization  decide  on scientific

programmes  and financial  resources,  held  its  114th  session
on 17 December  under  the  chairmanship  of Dr.  Hans
C. Eschelbacher  (DE).

I

Rapport  du Prksident
M. Eschelbacher  a ouvert  la &nce  en formulant  des

remarques  sur l’etat  du CERM  B l’orke  d’un.  nouveau
milk&ire. “Depuis sa crkation, le CEIL a apporte’ des contri-
butions  remarquables  au  monde  de la science,  de la technologie  et
de 1’6ducation.  Aujourd’hui,  d l’aube du nouveau  millkaire,  je
crois que Je meilleur est encore d venir.  Le CElW est bien pr&are’
ri relever Jes d@s  de la mondialisafion des insfitutions de recher-
the.  Le trait  dominant  des prochaines dkennies, ri Z’tSdence
mssi dans Ies  domaines  de In physique  des ha&es  6nergies  el de
J’in@mafique,  sera la concurrence et la coophantion mondiales  au
sein  d’alliances  stratipiaues. Pour Gussir dans  ce contexte. il

P&dent’s  Report
Dr Eschelbacher  opened  the  meeting  with  comments  on

the  state  of CEIUj  at the  opening  of a new  millennium.
“CERN  has porn the beginn@g  delivered  outstanding achieve-
ments to the scienti$k,  tech~ologicnl  and educational  world.  But
now, mooing into the next millennium,  I believe the best is yet 
come. CERN is well prepa& to master the challenges 
globalization fm research institutions. What will become domi-
nant  in the next decades, obviously also in thefield of HEP and
computing,  is gJoba1  competition and co-o@ration  within  strate-
gic alliances. To be successful in thaf global cotipetition ot2e has
to be attractive to the best weowle. one has to run the best facilitie.~
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Measured  Mean  x

FIG. 3. Standard confidence belt for 90% CL.
Gaussian, in units of the rms deviation.

central confidence intervals for the mean of a
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FIG. 10. Plot of our 90% confidence intervals for mean of a Gaussian constrained to
non-negative, described in the text.
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FIG. 2. Standard confidence belt for 90% C.L. upper limits for the mean of a Gaussian, in
units of the rms deviation. The second line in the belt is at z = +oo.



FIG. 4. Plot of confidence belts implicitly used for 90% CL. confidence intervals (vertical
intervals between the belts) quoted by flip-flopping Physicist X, described in the text. ‘They are
not valid confidence belts, since they can cover the true value at a frequency less than the stated
confidence level. For 1.36 < p < 4.28, the coverage (probability contained in the horizontal
acceptance interval) is 85%.
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FIG. 6. Standard confidence belt for 90% CL central confidence intervals, for unknown Poisson
signal mean p in the presence of Poisson background with known mean b = 3.0.-
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FIG. 7. Confidence belt based on our ordering principle, for 90% C.L. confidence int&vals

unknown Poisson signal mean p in the presence of Poisson background with known mean b =

26



H b f d - G

C
.

-  --_



--



.





.





Maybe qtite a tit!.

1. hst of all, civility~  Bohr and Einstein make better rolecmodels than
Mxlley and others in the statistics community.

2. P(hypothesis 1 data) cannot be calculated without a prior.

3. The likelihood function is not a pdf in the unknown parameters: “‘In-
‘&grating the likelihood function” is not a concept in either Bayesian or
classical statistics. Uniform priors should be explicitly stated, not hidden.I

4. Answers based on “uniform priors” depend on the metric in which the
prior is uniform.

5. The problem of upper limits cannot be considered solved without hating
a consistent method for two-sided intervals.

6. Bayesian intervals typically. do not have frequentist coverage. C%I&>

to reconstruct an approximate liielia
should be strongly ericouraged.

8. Our usual gof tests do not exist in Bayesian statistics: must be reformu-
la&d as extending the space of P. )

9. The confidence interval construction does not use a prior.
It uses P(data 1 theory), which requires the ensemble to be specified.
Priom en&r wh&n going from P(data 1 theory) to P(theory 1 data), which
confidence intervals do not do.

(0. Regardless of your opinion about priors, a9 subjective utility function is
nccdcd to nmkc a. decision, so a.ny argun&t for totally objective decisions
is highly suspicious.




