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Abstract

In order to expand the qualitative aspects of public facility, this study used SNS data to derive user-oriented
preference factors for public facilities and then were quantified in terms of supply side and demand side. To
derive preference factor, LDA, one of topic modeling, was used and attraction index was calculated for each
facility. In addition we analyzed spatial accessibility to measure the degree of service experience of users by
using 2SFCA model. The study area covered public libraries of Seoul, Korea. As a result of study, five topics
were extracted as preference factors for the public library: Circumstance, Scale of facility, Cultural program,
Parenting, Books and materials. In particular topic of circumstance and parenting were newly derived preference
factors unknown in previous studies. As a result of calculating attraction index for each library, the index of
Songpa Library, Jungdok Library, and Namsan Library was high. Songpa library has received good evaluation in
parenting factor, and Jungdok & Namsan library in circumstance factor. The accessibility of each region seems
to better in center of Seoul where public libraries are crowded, but shrinking toward the outskirts. We expect
that the proposed method will contribute to user-oriented public facility evaluation and policy decision making.

Keywords : Social Network Service Data, Latent Dirichlet Allocation, Attraction Index of Public Facility,
Spatial Accessibility, 2-Step Floating Catchment Area
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Docl -
Factorl 0.013 0.052
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Factor2 0.089 - 0.021
Factor3 0.033 0.074
sum 100 200 300
Factord 0,012 - 0.111
Total Sum 600

Factord.

{Calculating)

0,012 = (100/600)

0.111+(300/600)

Fig. 2. Methodology of calculating attraction index
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Uz} sfLke] 23471 5 ol4ke] 4048 paksldeE 2
Tepo] BATEIR] QA AFESH 4= 9ok 7o) QATk(Yang et

al., 2006; Cho et al., 2010).
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SN
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<Step2> A; = Z R; )
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where Rj is the provider-to-population ratio at service
supply location j; Sj the measure of service supply volume
at location j; Py the population count at location & that lies
within the service area catchment of j; dji is the cost in
distance between locations & and j, d; is a user-specified
maximum threshold cost; A is the final 2SFCA accessibility

score assigned to the population at location .
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Table 1. List of experiments
Rank Name Visitors Num of naverblog

1 Songpa public library 1,831,215 419

2 Jungnanglib Seoul library 1,787,600 300

3 Yangcheon public library 1,761,949 239

4 Mapo lifelong learning center public library 1,688,509 605

5 Jungdok public library 1,622,421 2,690

6 Sungdong public library 1,547,923 1,172

7 Nowon public library 1,537,522 187

8 Gangbuk culture information library 1,525,642 364

9 Nowon lifelong learning center 1,451,290 185

10 Gwangjin district public library 1,449,453 155

11 Seochogu banpo library 1,306,337 179

12 Namsan public library 1,233,637 1,652

13 Gocheok public library 1,218,497 366

14 Jongno public library 1,153,409 268

15 Seoul metropolitan library 1,148,307 5,167
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Table 2. Result of LDA analysis

Topics

Extraction of words

Circumstance

0.012 x “photo” +0.007 % “building” + 0.007 X “person”
+0.006 x“cafe” +0.006 X ’cherry blossom”

Scale of facility

0.115 x “library” +0.018 x* overall use” +0.015 x “humanities”
+0.013 x"reading room” + 0.011 x"facility”

Cultural program

0.012 x “culture” +0.011 x “citizen” +0.010 x “exhibition”
+0.010 x “space” +0.009 x “program”

Parenting

0.016 x “children” +0.014 x “time” +0.014 x “thinking”
+0.012 x “person” +0.008 x “mom”

Books and materials

0.019 x “library” +0.016 x “reading” + 0.014 X “reference room”
+0.013 x “material” +0.012 X “information”




Accessibility Analysis Method based on Public Facility Attraction Index Using SNS Data

Table 3. Constructing indicators by public library preferred factor

Circumstance Number Parenting Number of
Library name indicator Number of seats of cultural indicator reference room
(using SNS) pcl;)oug;‘saelsn (using SNS) users
Songpa 1.569 1,176 100 4.948 1,293,101
Jungnanglib 0.326 600 47 2.545 1,449,119
Yangcheon 0.924 1,612 45 3.965 1,312,345
Mapo Lifelong 0.869 885 285 4.056 805,628
Jungdok 2.990 1,080 85 4.121 958,385
Sungdong 0.643 558 124 4.131 1,332,501
Nowon 0.903 685 24 2.936 619,902
Gangbuk 0.795 524 64 2.740 1,189,979
Nowon Lifelong 0.755 853 327 2.830 937,546
Gwangjin 0.934 949 117 2.648 1,286,599
Seochogu Banpo 0.764 450 66 4.578 914,436
Namsan 1.674 1,303 70 3.978 825,933
Gocheok 0.821 665 49 3.359 926,555
Jongno 1.020 506 30 3.446 532,553
Seoul 1.358 390 1 3.815 1,148,307
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Table 4. Result of correlation analysis

Number
Lo Circumstance | Number of | of cultural | Parenting Number of
Name of indicator B R reference
indicator seats program indicator OO USers
courses
Pearson correlation 1 397 -122 437 .034
Circumstance indicator Sig.(2-tailed) 143 666 103 .905
N 15 15 15 15 15
Pearson correlation 397 1 156 283 =308
Number of seats Sig.(2-tailed) 143 .580 308 264
N 15 15 15 15 15
Number of cultural Pearson correlation -122 156 1 -.028 -407
oaram courses Sig.(2-tailed) .666 .580 922 133
prog N 15 15 15 15 15
Pearson correlation 437 283 -.028 1 122
Parenting indicator Sig.(2-tailed) .103 .308 922 .665
N 15 15 15 15 15
Numiber of reference Pearson correlation .034 -308 -407 122 1
Foom users Sig.(2-tailed) 905 264 133 .665
N 15 15 15 15 15
Table S. Result of factor analysis
P Extraction sums of squared Rotation sums of squared
Initial eigenvalues loadi loading
Component o s o oadings S o oadings .
Total A; of Cumlllatlve Total /? of Cumll)llatlve Total A; of Cum:ﬂatlve
variance Yo variance Yo variance %o
1 1.762 | 35.248 35.248 1.762 35.248 35.248 1.743 34.859 34.859
2 1.546 | 30913 66.161 1.546 30.913 66.161 1.565 31.302 66.161
3 727 14.530 80.691
4 489 9.787 90.479
5 476 9.521 100.000
Table 6. Weighting process and results for each factor
Name of indicator Factorl Factor2 Communality Weight #1 Weight #2
Circumstance index 0.833 -0.091 0.702170 2991777 0.212212
Number of seats 0.763 -0.142 0.602333 25.66395 0.182039
Number of cultural program courses 0.678 0.466 0.676840 28.83852 0.204556
Parenting index -0.088 0.775 0.608369 25.92113 0.183863
Number of reference room users 0.001 -0.848 0.719105 30.63933 0.217330
Sum 2.187 0.16 1
Note: Factorl and Factor2 are result of rotated factor pattern.

S7PA) A R0le] g AEE-S BAsto] Shbel s A A3k 4ol e Mk A9 gl Ao vebyt
A5 7] e ARE FEAI AR AE a9EA A nRATt 1HG 2 9918 2R FEEE
Rofshi Zo| Washth XX BEBLE YelAe AFPY ol ARIS 34.9%0) A 7PN AR 313% Ay
< Aot S ARgstelen, sk A3 iAot & 7 F Y] 291E FEl A HlolE 9] 66.2%E A
2477} 13} 09] 3o = Lpehgry %= 9.

RQIEAE o83 15A) HoAS Sk WA FHE K| Table 62 7 291 A1FA RS B U AT} ghe HolE
HES OO R AT} RARAS HABIIT Table Tk 810 g 7HEAE 7 ARE FolA R0 4
4= ATHEA, Table S 8184 AVHE UehATE ATHE %EX] 8k unique factorS A AT F 2 2.450] A X
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Table 7. Calculating public library attraction index

Library name CirciI:l Ig:;ance Scaleig(fizicility [?1}:)1;:;?1: Pail:;et;ng llsl?;)tlg'i?llg att}?cﬁon
index index index
Songpa 0.099 0.182 0.132 0.056 0.146 0.614
Jungnanglib 0.000 0.000 0.035 0.026 0.000 0.061
Yangcheon 0.048 0.108 0.205 0.025 0.093 0.478
Mapo Lifelong 0.043 0.114 0.083 0.160 0.070 0.470
Jungdok 0.212 0.119 0.116 0.047 0.091 0.585
Sungdong 0.025 0.120 0.028 0.069 0.179 0.422
Nowon 0.046 0.030 0.049 0.013 0.096 0.234
Gangbuk 0.037 0.015 0.022 0.036 0.156 0.266
Nowon Lifelong 0.034 0.022 0.078 0.184 0.021 0.338
Gwangjin 0.048 0.008 0.094 0.065 0.190 0.405
Seochogu Banpo 0.035 0.154 0.010 0.037 0.101 0.337
Namsan 0.107 0.109 0.153 0.039 0.065 0.472
Gocheok 0.039 0.062 0.046 0.027 0.185 0.359
Jongno 0.055 0.068 0.019 0.016 0.217 0.377
Seoul 0.082 0.096 0.000 0.000 0.180 0.359
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Fig. 3. Result of spatial accessibility to public libraries
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