Is the data really biased?

Testing combinatorial correlation by decision diagrams

Abstract

We sometimes observe data with structures; population changes of cities on a map, traffic densities of roads on a
traffic network, and reactions of sensors on a sensor network. Then, it is a natural question that the observations
depend on the structure or not. Testing combinatorial correlation is a statistical method to answer the question:
however, the test generally requires the exponential time because it considers all possible observations to
evaluate the rarity of the current observation. In this research, we propose an efficient testing method using
decision diagrams (DDs) that are a compact representation of a family of sets. We first compress the hypothesis
patterns, which define the structure of the observations, by a DD and then construct another DD that compresses
rare events to evaluate the rarity of the current observations. Our method reduces the testing time from 108
years to only 1 day in the case of testing binary observations on the Japanese prefecture map.
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Combinatorial Correlation Testing p(K(x) = k) Rare Event: w s.t. K(w) 2“K(x)

1. Get observations x and hypothesis patterns F P-value: the total probability of all rare events.

2. Compute Scan statistics K(x)
3. Compute the P-value of K(x) by rare events W
4. Reject Alt. Hypo. if P-value = Significance level (0.05)
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