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Motivation

modify and verify four homogeneity tests on weighted samples:
Kolmogorov–Smirnov
Anderson–Darling
Cramer–von Mises
Pearson χ2

application of these homogeneity tests on data from DØ experiment:
data (unweighted)
Monte Carlo simulated samples (weighted)
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Homogeneity tests

nonparametric tests, testing whether two samples come from the
same distribution
crucial to find

test statistic
limiting distribution

test statistic and limiting distribution allow to evaluate the test
output of every test is p-value
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Tests working with EDF

Kolmogorov–Smirnov (nonintegral)
Anderson–Darling (integral)

W 2
m,n = N

∫
Bm+n

(Fm(x)− Gn(x))2

Hm+n(x)(1− Hm+n(x)) dHm+n(x) (1)

Cramer–von Mises (integral)

T 2
m,n = N

∫
Bm+n

(Fm(x)− Gn(x))2 dHm+n(x) (2)

where Bm+n = {x ∈ R : Hm+n < 1} and Hm+n(x) = mFm(x)+nGn(x)
m+n
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Anderson–Darling test

we find the limiting distribution using Laplace transformation

LAD(z) =
√

2π
z

∞∑
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)
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0
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we find p-value

p-value = 1− LAD(W 2
m,n) (4)
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Cramer-von Mises test

we find the limiting distribution using Laplace transformation

LCvM(z) = 1
π
√

z

∞∑
i=0

(−1)i
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2
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)
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2 exp
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16z
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K 1

4

(
(4i + 1)2

16z

)

Kν(y) = π1/2yν

2νΓ(ν + 1
2 )

∫ ∞

0
sinh2ν(u) exp(−y cosh(u)) du, y > 0, (5)

we find p-value

p-value = 1− LCvM(T 2
m,n). (6)
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Modification of homogeneity tests

replace EDF (empirical distribution function) with WEDF (weighted
empirical distribution function)
use effective sampling
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Verification of modified tests

verify tests on generated entries from different distributions and
weights from different distributions
two samples with entries from N (0, 1), weights from Γ distribution
repeat each test 100,000 times
RATIO - ratio of rejected tests to not rejected tests,
NENTRIES - number of entries
log-log plot
power of test
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Table: Asymptotic behaviour of homogeneity tests applied to generated entries
from N (0, 1) and weights from Γ(10, 0.1).
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Table: Asymptotic behaviour of homogeneity tests applied to generated entries
from N (0, 1) and weights from Γ(0.25, 1).
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Table: Power of test of homogeneity tests applied to generated entries from
N (0, 1) and weights from Γ(10, 0.1) with different number of entries.
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Experiment DØ

two datasets:
data (unweighted)
Monte Carlo simulated samples (weighted)

each dataset divided into 6 channels
37 variables
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Results of tests applied to DØ datasets

Table: Homogeneity tests applied to data and Monte Carlo in ele+4jets channel.
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Results of tests applied to DØ datasets

Table: Homogeneity tests applied to data and Monte Carlo in muo+4jets channel.
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Conclusion

we modified and verified four homogeneity tests on weighted samples
we applied these homogeneity tests on data from DØ experiment
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Thank you for your attention
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