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Abstract In this paper, we investigate methods to estimate personally meaningful places from geometrically sparse

location histories which can be obtained from users’ call or communication histories using mobile phones. We found

that we can accurately estimate meaningful places by applying a topic model called HDP (Hierarchical Dirichlet

Process) - LDA (Latent Dirichlet Allocation) to bags of cell IDs in time-windowed segments of histories.
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No. 1

1 7.00 24

2 41.75 107

3 17.18 36

4 42.89 103

5 54.82 127

6 30.82 65

7 35.81 82

8 10.48 57

9 43.25 54

10 13.00 37

11 40.32 63

12 114.25 75

1

•

•

•

LDA HDP-LDA

3.
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Bug-of-Words
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• HDP-LDA α 0.9 1

• LDA 0.9 1
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1 LDA

2 HDP-LDA

=

=

LDA, HDP-LDA iGMM 1

4.

LDA, HDP-LDA, iGMM

3 iGMM

1, 2, 3

5%

95%

LDA HDP-LDA

iGMM

1 LDA
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HDP-LDA LDA iGMM

No. precision recall F precision recall F precision recall F

1 0.40 0.40 0.40 0.24 0.80 0.36 1.00 0.20 0.33

2 0.67 1.00 0.80 0.32 0.75 0.44 1.00 0.25 0.40

3 0.78 0.78 0.78 0.21 0.44 0.29 1.00 0.22 0.36

4 0.69 0.82 0.75 0.53 0.91 0.67 1.00 0.27 0.43

5 0.58 0.58 0.58 0.42 0.67 0.52 1.00 0.17 0.29

6 0.60 0.75 0.67 0.26 0.63 0.37 1.00 0.38 0.55

7 0.70 0.78 0.74 0.47 1.00 0.64 1.00 0.33 0.50

8 0.75 0.25 0.38 0.20 0.25 0.22 1.00 0.17 0.29

9 0.83 0.83 0.83 0.21 0.67 0.32 1.00 0.50 0.67

10 1.00 0.56 0.71 0.44 0.78 0.56 1.00 0.22 0.36

11 0.56 0.71 0.63 0.26 0.71 0.38 1.00 0.14 0.25

12 0.45 0.71 0.56 0.26 0.71 0.38 1.00 0.57 0.73

0.67 0.68 0.65 0.32 0.69 0.43 1.00 0.29 0.43

2 F

ID HDP-LDA

iGMM

LDA

HDP-LDA

HDP-LDA LDA iGMM

No. home office home office home office

1 2 1 4 1 1 -

2 1 2 1 2 1 2

3 1 2 1 2 1 -

4 1 3 1 2 1 3

5 3 1 2 1 1 -

6 2 1 8 1 2 1

7 2 1 1 2 2 1

8 1 3 - 1 1 2

9 2 1 1 2 2 1

10 1 5 1 3 1 2

11 2 1 7 1 1 -

12 2 3 1 10 1 2

1.67 2.00 2.55 2.33 1.25 1.75

3 (home), (office)
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