PRIMER on ERRORS & Analysis — part |l
8.13 U.Becker Sept.,2006

Recall: 4 Acauracy =closenessto "“ruth” (NIST)
¢ Precision =quality of data ~1/VN usually

¢ sysemadic error =reproducible, but deviation in

system appaatus, environmertorcalibration
¢ Statistical error = die to finite statistics ~ VN

Mean: (X =f{gj

arian ce : —1! 1’._;'
Variance: $=n4 ,ﬁ)z

For indepe nde nt me as urem ents
nothing depe nds on the pre vious opera tions or history.
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Poisson Distr. _ o
variance

The p roba bility dP to obse rve no count in dt for rand om ev e nts
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spaced Ton ave rage is: dP(0;t,x)=-P(0;t,t) dt/x. The obvious s olution

is:

(rau ssi an

P(Oit,x) =™
Which means s hort intervals are more likely!!
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Tmean = /1
variance= 0 =,/
standa rd de viation
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I'=2.3540

Applications are numero us,folding two Gaussians yields a
Gaussian again. The error s s imply add in quadra ture.



PROPAGATION OF ERRORS Bevington ch.3

You measure uzo, and vio,

but evaluate x =au+bv or x= al/v andwant he
ermor forthose

Ta ylor exparsion: X—X #Qﬁl;g-l{l,{ —{ug-l-... 5

then fi%ﬁi&“iklﬁl?g"ﬁi -]

0 1l unocomelated otherwise

0F o COVariance malrix -difficult

gl ]aalgle,

Sum&Diff: x=auxbv -> EF=HEHWELLE
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R e fif:t’ﬁ(ffﬁs |
Prod.&Div: x=auv orau/v -> r H;"'vg"' n
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Powers: x=a T¢ - (;,;‘:_"ﬁ T" watch out!



