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Abstract: For discovering time-varying causal relations between time series, a common method is the sliding-
window method with Granger causal tests on every window. However, the method performance is sensitive to
window sizes, and an unsuitable size probably leads to poor performance. The different-region balance method
is proposed. The variation degree of time series in current sliding window W (called variation bound Sw) is first
computed, and the degree Su in front neighbor region U of W is computed. Then a forward exploring strategy
is adopted: when Su<Sw, a different-length-region balance test measure is carried out, i.e., causal-relation tests
respectively in window W, combined region W and U, and combined window W and back neighbor region V of
W; when Su>Sw, it uses the above-mentioned measure where region V has the same length as region U;
Finally, in each region, all the test results are synthesized to give a final result. The new method combines the
results from different-length regions to reduce its sensitivity to window sizes, and guarantees the accuracy and
stability of final results. The experiments on one simulated data set and four real data sets show that, the new
method can discover time-varying causal relations between time series effectively, and outperforms the

compared methods on the balance performance of high accuracy and stability.
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10 89.60 54.19 69.80 84.90
150 20 83.22 54.19 69.80 91.28
30 89.93 54.19 69.80 99.66
10 83.22 54.19 69.80 86.91
160 90 69.80 54.19 69.80 93.62
30 81.54 54.19 69.80 92.95

#* 3 EHIEETweet-pickup E X EE R X R EFHZE (%)

< 5 TEHIEEBaboon-troop L & HEE R X RHIEFHRE(%)

g; ﬁf\ %:;’;% PRI HATE ERTE g; ﬁi WHMEE PRI RS BT
4 90.87 94.90 90.87 93.29 10 80.63 35.39 59.10 80.63
12 8 91.95 94.90 94.09 94.09 110 20 70.62 35.39 59.10 82.30
12 9248 94.90 94.09 91.01 30 70.62 35.39 59.10 80.47
4 92.48 94.90 88.19 94.90 10 80.63 35.39 59.10 81.64
18 8 92.48 94.90 93.83 94.90 120 20 62.27 35.39 59.10 83.31
12 93.02 94.90 94.09 93.02 30 63.94 35.39 59.10 83.97
4 92.75 94.90 91.41 95.44 10 80.80 35.39 59.10 82.30
24 8 93.29 94.90 82.82 95.97 130 920 75.79 35.39 59.10 83.97
12 9221 94.90 95.44 95.44 30 82.30 35.39 59.10 82.97
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