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Topics

1) Introduction

Learning to love the Error Matrix
2) Do’s and Dont’s with Likelihoods
3) ¢ and Goodness of Fit
4) Bayes, Frequentism and Limits
5) Discovery and p-values



Books

Statistics for Nuclear and Particle Physicists
Cambridge University Press, 1986

Available from CUP

Errata in these lectures
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Relevant for Goodness of Fit
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Fig. 1.5. The solid curve is the Ganssian distribution of eqa (1.14).
The distribution peaks at the mean i, and its width is characterised by
the parameter . The dashed curve is another Gaussian distribution
with the same values of . but with ¢ twice as large as the solid curve.
Because the normalisation condition (1.15) ensures that the area under
the curves is the same, the height of the dashed curve is only half that
of the solid curve at their maxima. The scale on the x-axis refers to

the solid curve.
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Fig. A5.1 Comparison of Student’s { distributions for various val-

ues of the number of observations N, with the (Gaussian distribu-
tion, which is the Limit ol the Student’s distributions as N tends to

infinity.
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Gaussian = N(r, 0, 1)
Breit Wigner = 1/{m * (r2 + 1)}
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Learning to love the Error Matrix

* Introduction via 2-D Gaussian
* Understanding covariance
* Using the error matrix
Combining correlated measurements
» Estimating the error matrix
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Conclusion

Error matrix formalism makes
life easy when correlations are
relevant
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Next time: Likelihoods

« What itis

 How it works: Resonance
* Error estimates

* Detailed example: Lifetime
« Several Parameters
 Extended maximum £

 Do’s and Dont’s with £
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