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e To develop homogeneity (two sample) tests which can be applied to weighted unbinned data samples in ROOT _::l_ j U

Goals: ° To verity that suggested generalized tests statistics have their presumed distribution

e To compare power of tests for y2 test, Kolmogorov-Smirnov test, Anderson-Darling test, and Cramér-von Mises test

I. Introduction Experiment’s description
We repeated the whole procedure 10 000 times. Then we plotted EDF of each test’s p-values and compared

Homogeneity tests currently available in ROOT |
it to CDF of U(0,1).
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= PE MRS I ohi2 pval: 0.097174 —while histogram loses informa- From the figures above, we can see that all four tests have their p-values distributed uniformly if the null
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Samples were produced from N(0,1) and N(0.1,1) tween EDFs but maximum dis- Experiment’s description
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lower represented by mean () and variance (o) of weights. The first sample’s size is equal to n while the other

nbins = 11, min = -2.45, max = 2.55, pval = 0.0972 sample’s is equal to k-n. For every setting of (us, 0s, fw, fhw, 0w, 1, k) we repeated procedure 1000 times

and calculated ratio of rejected tests (r) on significance level o = 0.05 which is power of test’s estimate.

II. Generalized homogeneity tests

We suggest modifications of KS, CvM and AD homogeneity tests statistics. Let (X, W) = Resugtls 0
P =" P ="
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Test statistic va = /% Sup ‘ FTYV (z) — Fn‘{ () Figure 1: Parameter setting: (w, ow,n, k) = (0.3,0.1,200, 10). AD test has the highest ratio of rejected tests
Te for both changing parameter ugs and og. This is also true for ug = 0.3, 0.4, 0.5.
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III. Numerical verification of presumed distributions 04 | —E—ADwst 04
Since no theoretical proof of asymptotic properties has been done yet, we can demonstrate them numerically. 0.2 Kf test  1go
If we consider data as random variables, distribution of test statistic is a continuous function, and the null X test
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hypothesis is true then

pvalue =1 — F (TW’V) ~ U(0,1)
T \+nm » ) Figure 3: Parameter setting: (us, 0s, ftw, ow) = (0.1,0.2,0.4,0.01). AD test has again the highest ratio of

. . . . . L . rejected tests for both changing parameter £ and n.
We carried out an experiment in which we produced two samples from different distributions and assigned ) SHS P

them weights in such a way that their WEDF's converge to the same distribution. Afterward, we applied Acknowledgment We acknowledge support from the Czech CTU grant SGS18/188/OHK4/3T/14 and
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