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Randomness of Shuffling and Evaluation of It’s Cost
Masanori Okada* and Eiji Okamoto**

*Kanazawa Gakuin University, **Japan Advanced Institute of Science and Technology

Randomness is used for a protection of privacy in the actual world. To investigate random-
ness, we show the definition of the shuffling S, of » input data; and, we define the pseudo-.
shuffling §,. by S, only. The definition of randomness is represented by relative entropy, and
the cost of randomness is expressed by the number of shuffling S, in pseudo-shuffling S, We
consider pseudo-shuffling as an approximation of shuffling with some constraints. Finally,

we show a problem related to ballot boxes in the election as an example.
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Table 3. The relative entropy of S, (n=3-12)

Stages | 3 4 5 6 7
3 |097 099 099 099 0.99
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Table 4. The optimal entropy of cost fy, (k)

n k Mz roE—
1000 79.53(80)  0.0043372
10000 368.57(369) 0.0008622
100000 1710.14(1710) 0.0001805
200000 2714.58(2714) 0.0001133
n IR AB/ RS
1000 8910 12.5
10000 198397 27.1
100000 4335170 58.5
200000 10950700 73.7
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