%) 8 27 1 88 1) ISSN: 1598-2955 (Print)
(Journal of the Korean Society for Geospatial Information System) ISSN: 2287-6693(Online)

Vol.22 No.4 December 2014 pp.175-181 http://dx.doi.org/10.7319/kogsis.2014.22.4.175
A=

TR daEs ol &R A=Al e HH g A
Selection of Optimal Variables for Clustering of Seoul using Genetic
Algorithm
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o
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o] PFARZHY F T ApolAE Fuigtele 81S AEslr] A HA S WHoRE A dagE
o]-gstal o, I{It Aol & Atets FEEE Dunn AFE o &tk e A dargFe] Ak
F& #1381 Microsoft Azure®ll Al #|E3}= cloud computings ©]8-3F FAHA & F33AT An2e SAHS=
FH A5 F 718719 YHARE o]g3glom, 1 F 28707 A WeE AAHEHAY HESS S8 A 28
M) MrE JEFe R Warde] HAEAMY 2 Komeans &858 &3 v H3E g A9 7 A B A

377 9 Ao rRE aiyor EFHS Esh
;g0 . -3}, Dunn A7, Warde] HAEAPH, Kemeans &18]E, #-3xF dad]E

Abstract

Korean government proposed a new initiative ‘government 3.0’ with which the administration will open its dataset
to the public before requests. City of Seoul is the front runner in disclosure of government data. If we know what
kind of attributes are governing factors for any given segmentation, these outcomes can be applied to real world
problems of marketing and business strategy, and administrative decision makings. However, with respect to city of
Seoul, selection of optimal variables from the open dataset up to several thousands of attributes would require a
humongous amount of computation time because it might require a combinatorial optimization while maximizing
dissimilarity measures between clusters. In this study, we acquired 718 attribute dataset from Statistics Korea and
conducted an analysis to select the most suitable variables, which differentiate Gangnam from other districts, using
the Genetic algorithm and Dunn’s index. Also, we utilized the Microsoft Azure cloud computing system to speed
up the process time. As the result, the optimal 28 variables were finally selected, and the validation result showed
that those 28 variables effectively group the Gangnam from other districts using the Ward’s minimum variance and
K-means algorithm.
Keywords : Clustering, Dunn’s Index, Ward’s Minimum Variance, K-means Algorithm, Genetic Algorithm
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Figure 1. Twenty five districts (Gu) in Seoul and the

Gangnam area in orange color
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Table 1. Some examples of attributes in each category of open dataset(Statistics Korea: www kosis.kr)

Category Items
Time average air pollution level, Daily meteorological information, Day average air pollution
Environment | information at roadside in period, Hour air pollution information in realtime at roadside, observatory,
etc.
Cultural heritage information, Library for handicapped information, Cultural space In Seoul
Culture s o . . . .
(Exhibition facilities), Library for handicapped information, etc.
Market and mart Information, Market status in Seoul (by Gu), City gas usage in Seoul, Financial
Industry o . . .
institutions in Seoul, Distributor status in Seoul, etc.
Safet Prevention of disasters facility status (shelters), stormwater pumping stations operation information
Y in Seoul, etc..
Welfare Facilities for disabled, marriages with foreigners, Child care facilities, Population who health

insurance coverage status, Elderly welfare facilities, etc.

Public Health public toilet, Smoking status, etc.

Tubercular status, Pharmaceutical manufacturing and dealership status, Spatial information about

Employment rate of vocational high school, Private institutions and reading room, Continuing

Education : .
education person arrangement, Public library, etc.
.. . Chartered house price index, Road infrastructure, Unauthorized buildings, Apartment status,
Administrative . .
Stormwater pumping stations, etc.
. Persons get on and off by each subway station, Parking capacity in public parking lot, Bike paths,
Transportation & Y Y g capactly I p P & P

Parking lots, etc.
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. Table 2. Test resource
Attributes
Item Product specifications
- ' Head CPU 2.1 GHz
Initial population node Memory 70 GB
] Worker CPU 2.1 GHz
CAlEAHER node | Memory . 14.0 GB
Operating system Windows Server 2012
l Program MATLAB
Crossover Number of cluster 116
No Mutation Microsoft Azure cloud computing®l] 7|WFeE B2 2]
l ArS o] 831t Microsoft Azure, 2014). HE A2]
qalel ol &3 AP BHE Table 29 om, 32
Dunn’s index - .
Al A AR AR 33.7A1F0] 09 H v, HE
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Table 3. The selected attributes by Genetic algorithm and Dunn’s index

Number of male volunteers aged 40 to 49 Number of female volunteers aged 20 to 29
Number of oriental medicine wholesale stores Number of postman
Number of special transports Number of child welfare institutions
Number of nurses in public health centers Human resources in public health centers
Value of old public land Roads in land use
Number of foreign wives Number of marketplaces
Number of private day care centers Number of national basic livelihood act recipients
Number of private high school graduates Number of classrooms in private high schools
Number of parcels from abroad Land use zoning
Forest areas Number of rooms per household
. . Numbers of the Korean Confederation of Trade Union
Number of unregistered labor unions
Members
State of land use Number of vans
Children of families without parents in high school Female householders among children of families without
parents
Number of second grade tourist hotels Number of guest rooms of tourist hotels
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Figure 3. Dendrogram of Ward’s minimum variance

Table 4. Clustering results

Methods Number of clusters PSF
& 5 34.8

Ward's 4 34.9
mm?mum 3 200
variance 2 296
5 25.1

4 359

K-means 3 431
2 49.6
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