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ture for data cube publication. To effectively leverage the characteristics of the cuboid lattice, Full-Pub, Base-Pub,

and Partial-Pub published the cuboids from the perspectives of the entire data cube, the base cuboid, and a part of

the data cube, respectively. In particular, based on a user-grouping strategy, the Partial-Pub method integrated a

greedy algorithm and set coverage to identify a subset of all cuboids. In Full-Pub, Base-Pub, and Partial-Pub, each
user’ s tuple was first encoded, and then perturbed using Cuboid-OUE, Cuboid-HHT, and Cuboid-CMS, respec-

tively. Based on the reports collected from all users, the noise cuboids were reconstructed by the collector to answer

OLAP queries. Extensive experiments were conducted on multiple real-world and synthetic datasets, and the results

demonstrated the superiority of the proposed solutions.

Keywords: local differential privacy, data cube, lattice structure, cube release, randomized response
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Uid A B c A B c c
uy 1~20 [1000~3000 M 1~20 * * 3
i 1~20  [3000~5 000 F 21~40 " * 4
u 21~40 |7000~9 000 M 41~60 * * 2
Uy 41~60 [5000~7000 F 60+ * * 1
Us 60+ 9 000+ M (b) l?ﬁﬁﬁi {A}
Us 41~60 |5000~7000 F
A B C c
Uy 21~40 [5000~7 000 M
1~20 | 1000~3 000 F 0
us 21~40 [7000~9 000 M
1~20 |3 000~5 000 F 0
Uy 1~20  [3000~5 000 F
1~20 |5000~7 000 F 0
Uo 21~40 7 000~9 000 F
o 1~20 | 7000~9 000 F 0
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® 1~20 9 000+ F 0
A B C c 21~40 | 1000~3 000 F 0
1~20 * F 2 21~40 |3 000~5 000 F 0
1~20 * M 1 21~40 |5000~7 000 F 0
21~40 * F 1 21~40 | 7000~9 000 F 0
*
(c) 24877 1 {4,C} (d) 34751k {4,B,C}

K1 SR 5E T R RMBIE LR
Figure 1 Fact table and data cube based on the fact table
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Figure 2 Lattice structure of the data cube
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4)  yeRlt, C,e); IR MRS
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6) end for
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21) end for
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