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In this study, we propose a new method that combines Bootstrap sampling and the

Kullback—Leibler divergence to assess similarity between datasets for which correlation

analysis i1s difficult. First, we generate many sample means from the original data by

resampling with replacement and treat those means as normal distributions. Next, we

evaluate distances between distributions using the Kullback—Leibler divergence, regarding

pairs with small KL values as highly similar and pairs with large KL values as dissimilar.

This approach allows quantitative comparison of the distributional structure between

datasets and provides a more flexible assessment than correlation analysis. Using real data

collected in a cleanroom environment, we computed Kullback—Leibler divergences and

confirmed that the method can hierarchically discriminate whether cleanroom environments

are “structurally similar” or “not similar.”
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Table.1 Descriptive value for cleanrooms

Percentail
1D count mean std min 25% 50% 75%
x1 51 7.1 5.7 0 3 6 10
x2 51 13.1 8.0 0 8 10.7 16.4
X3 51 89 5.1 0 6 8 11.4
x4 51 6.0 5.7 0 25 4 7
X5 51 6.2 4.2 0 3.2 5.3 89
X6 51 52 3.6 0 29 5 6.3
X7 51 6.3 4.4 0 29 5 8.3
note) std : standard deviation
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Fig.1 Histogram of cleanrooms



Table.2 Correlation for cleanrooms

ID X1 X2 X3 x4 X5 X6 X7
pal — 002 005 0.27 014  -005 025
X2 — o 005  -004 0.9 0.16 0.26
X3 — - — 0.14 0.25 0.01 0.08
x4 — — — — -0.03 0.6 0.29
X5 — — — — — 001 021
X6 — — — — — — 0.23
X7 — — — — — — —
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Fig.2 Histogram from Bootstrap sampling
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Table.3 Estimated parameters
Location parameter Shape parameter
Sample 95%Cofidence Value Sample 95%Cofidence Value
x1 1.7273 (1.7263~1.7282) 0.1221 (0.1212~0.1225)
X2 2.4114 (2.4107~2.4120) 0.0833 (0.0775~0.0837)
X3 2.112 (2.1113~2.1126) 0.0846 (0.0837~0.0849)
x4 1.4467 (1.4459~1.4474) 0.0965 (0.0959~0.0970
x5 1.7711 (1.7704~1.7717) 0.0871 (0.0866~0.0872)
x6 1.5838 (1.5832~1.5843) 0.0782 (0.0775~0.0781)
X7 1.7792 (1.7785~1.7797) 0.0833 (0.0825~0.0837)
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