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Hypothesis testing

=
?

Different network properties?

➢ No classical distribution

➢ Parametric assumptions not met

Test statistic

Distribution?



Permutation testing

group1                   group2

Observed data

Distribution of 𝒕 under 𝐻0:

Permutations

Empirical p-value:
 

𝑝 =
σ𝑛=1

𝑁 𝑰(𝑡∗ ≥ 𝑡𝑜𝑏𝑠) + 1

𝑁 + 1

𝑡𝑜𝑏𝑠

p-value



Low number of permutations
(here: N = 1000)

𝑡𝑜𝑏𝑠

Empirical p-value:

 
𝑝 =

1

1001
 ≈ 0.001 

 

→ Low power in multiple testing setting



P-value approximation with the 
Generalized Pareto Distribution (GPD)

𝑝𝑣𝑎𝑙 =
𝑁𝑒𝑥𝑐

𝑁
1 − 𝐹 𝑡𝑜𝑏𝑠 − 𝑡ℎ𝑟𝑒𝑠ℎ

𝒛𝒐𝒃𝒔



P-value approximation with the 
Generalized Pareto Distribution (GPD)

Estimated GPD parameters:

Shape: 𝜉 = −0.21785  →   Bounded support

Scale:  𝜎 = 0.14890

𝒃

p-value = 0

𝒛𝒐𝒃𝒔

P-value is zero for extreme test statistics!
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Interested in our proposed approach?

Get in touch:

Stefanie Peschel

LMU Munich, Germany

      stefpeschel.de

      github.com/stefpeschel
 
      stefanie.peschel@stat.uni-muenchen.de

Visit me in halls C&D

at poster number 11.
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