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A Study on Detection Methodology for Influential Areas in Social
Network using Spatial Statistical Analysis Methods
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Abstract

Lately, new influentials have secured a large number of volunteers on social networks due to vitalization of various
social media. There has been considerable research on these influential people in social networks but the research
has limitations on location information of Location Based Social Network Service(LBSNS). Therefore, the purpose
of this study is to propose a spatial detection methodology and application plan for influentials who make comments
about diverse social and cultural issues in LBSNS using spatial statistical analysis methods. Twitter was used to
collect analysis object data and 168,040 Twitter messages were collected in Seoul over a month-long period. In
addition, ‘politics,” ‘economy,” and ‘IT’ were set as categories and hot issue keywords as given categories.
Therefore, it was possible to come up with an exposure index for searching influentials in respect to hot issue
keywords, and exposure index by administrative units of Seoul was calculated through a spatial joint operation.
Moreover, an influential index that considers the spatial dependence of the exposure index was drawn to extract
information on the influential areas at the top 5% of the influential index and analyze the spatial distribution
characteristics and spatial correlation. The experimental results demonstrated that spatial correlation coefficient was
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relatively high at more than 0.3 in same categories, and correlation coefficient between politics category and

economy category was also more than 0.3. On the other hand, correlation coefficient between politics category and

IT category was very low at 0.18, and between economy category and IT category was also very weak at 0.15. This

study has a significance for materialization of influentials from spatial information perspective, and can be usefully

utilized in the field of gCRM in the future.
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[ Data collection and preprocessing ]
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Twitter search word dong map
message ranklng of Seoul
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[ Spatial detection of influentials information ]

Drawing exposure index by messages

.

Calculation exposure index by administrative dong
through spatial join operation

'

Caleulation influential index using Local Moran's I

v

Extraction influential areas at the top 5% of the influential index

v

Calculation spatial correlation using Spatial Lag Pearson's r

Figure 1. Flow Chart
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Table 1. Field Description Collected through OpenAPI

of Twitter
Field Type Description
The integer representation of
id integer | the unique identifier for the
Tweet
An collection of brief user
. . objects indicating users who
contributors| integer . .
contributed to the authorship
of the tweet
. UTC time when the Tweet
created_at string
- was_created
. The actual UTF-8 text of the
text string

status update

Represents the geographic
location of the Tweet as
reported by the user(longitude
first, then latitude)

Indicates approximately how

coordinates | coordinates

favorite . .
- integer | many times the Tweet has
count . .
been favorited by Twitter users
retweet . Number of times the Tweet
- integer
count has been retweeted
followers . The number of followers the
- integer
count account currently has
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Table 2. Hot Issue Keywords Selected by Categories

Number of
Category Keyword Tweets
National Intelligence 281
Politics Service(NIS)
Democratic Party 167
Park Geun-hye 119
Tax 79
Jeonse and
Economy Monthly Rent 40
Four Major River 38
Facebook 102
IT iPhone 91
Blog 87
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Figure 2. Difference of Spatial Distribution(Lee, 2001)
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Table 3. Interpretation of Correlation Coefficient by
Range(Taylor, 1990)

Range Interpretation
-1.0 ~ -0.7 Strong negative correlation
-0.7 ~ -0.3 Moderate negative correlation
-0.3 ~ -0.1 Weak negative correlation
-0.1 ~ +0.1 No or negligible correlation
+0.1 ~ +0.3 Weak positive correlation
+0.3 ~ +0.7 Moderate positive correlation
+0.7 ~ +1.0 Strong positive correlation
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Table 4. Top Five Influential Index(I) of The
Keyword ‘NIS’

Gu Administrative dong II
Jung-gu Myeong-dong 1.000
Seocho-gu Naegok-dong 0.755
Yeongdeungpo-gu Yeouido-dong 0.444
Gangnam-gu Gaepo 1-dong 0.387
Gangnam-gu Daechi 2-dong 0.235

Table 5. Top Five Influential Index(I) of The

Keyword ‘Democratic Party’

Gu Administrative dong II
Jung-gu Hoehyeon-dong 1.000
Jung-gu Myeong-dong 0.670

Y eongdeungpo-gu Dangsan 2-dong 0.605
Yongsan-gu Hannam-dong 0.379
Seongbuk-gu Gireum 1-dong 0.301

Table 6. Top Five Influential Index(IT) of The
Keyword ‘Park Geun-hye’

Gu Administrative dong 11
Seocho-gu Seocho 3-dong 1.000
Seocho-gu Yangjae 1-dong 0.892

Eunpyeong-gu Eungam 1-dong 0.834
Dongjak-gu Heukseok-dong 0.678
Gangnam-gu Apgujeong-dong 0.613

Table 7. Top Five Influential Index(I) of The
Keyword ‘Tax’

Gu Administrative dong 11
Seocho-gu Seocho 3-dong 1.000
Gangbuk-gu Samgaksan-dong 0.613

Yeongdeungpo-gu Yeoui-dong 0.575
Nowon-gu Gongneung 2-dong 0.305
Jung-gu Sogong-dong 0.293

AZF)} METH(FAE, AE3F, Ax4F) A9
T Aol vk wyEe] Bxshal dle As g1
4= 2UAtK(Table 6, Fig. 3(c)).
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B EAIR= 202 WItKTable 8, Fig. 3(e)).
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Table 8. Top Five Influential Index(Il) of The
Keyword ‘Jeonse and Monthly Rent’

Gu Administrative dong II
Seocho-gu Seocho 3-dong 1.000
Dongjak-gu Heukseok-dong 0.922
Songpa-gu Jangji-dong 0.791
Eunpyeong-gu Eungam 1-dong 0.491
Dongjak-gu Sangdo 1-dong 0.238




Table 9. Top Five Influential Index(IT) of The
Keyword ‘Four Major River’
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Table 12. Top Five Influential Index(I) of The
Keyword ‘Blog’

Gu Administrative dong 11 Gu Administrative dong 11
Mapo-gu Hapjeong-dong 1.000 Seodaemun-gu Sinchon-dong 1.000
Seongdong-gu Seongsul-gal-dong 0.610 Gangseo-gu Hwagok 2-dong 0.032
Seocho-gu Seocho 3-dong 0.509 Seocho-gu Seocho 3-dong 0.013
Gangnam-gu Apgujeong-dong 0.142 Yeongdeungpo-gu Singil 5-dong 0.008
Gangseo-gu Yeomchang-dong 0.077 Seodaemun-gu Yeonhui-dong 0.006

ZAAAT] A AR 7191 =20 4dld el digk £-54]
ge myg $HgEel Zlog yepdt) 912 gl
gk Q1 s AR Ay AT A,
A5 A5HAAFI7HE, 25%) A9 +9 3
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(Table 9, Fig. 3()).

ITHT] A WA 71959l cHlo)2=&d tisl] 7
P e A9 A ofEd1ES] Ao= e
Wl 9J9] gk I o R Al A} 719e <Ho]

_|

O+

N,

1=
ol vl e HEASE Holt AR nhE
TEAE, NI, A, JE, AR 2 ST

B Bolal 52 FIE 4 UATKTable 10,

Table 10. Top Five Influential Index(Il) of The
Keyword ‘Facebook’

Gu Administrative dong II
Yongsan-gu Itaewon 1-dong 1.000
Gwanak-gu Sinsa-dong 0.947

Yangcheon-gu Sinwol 2-dong 0.805
Eunpyeong-gu Galhyeon 2-dong 0.697
Mapo-gu Yonggang-dong 0.580

Table 11. Top Five Influential Index(Il) of The
Keyword ‘iPhone’

Gu Administrative dong 11
Jung-gu Myeong-dong 1.000
Jung-gu Sogong-dong 0.566

Gangnam-gu Daechi 4-dong 0.441
Yeongdeungpo-gu Yeoui-dong 0.255
Gangnam-gu Apgujeong-dong 0.212
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Figure 3. Spatial Distribution of Top 5% of Influential Index by Keyword
Table 13. Spatial Correlation Coefficient between Influential Areas by Keyword
Politics Economy IT
Jeonse Four
Divisi D t| Park . .
tviston NIS . emocta ar Tax and Major |Facebook| iPhone Blog
ic Party |Geun-hye Monthly .
River
Rent
NIS 1 0.3840 0.4332 0.2674 0.1484 0.2274 0.0714 0.3529 0.0896
| Democratic | 504 1 03691 | 03926 | 03239 | 0.1668 | 0.0682 | 0.1983 | 0.0340
Politics Party
Park 0.4332 0.3691 1 0.4274 0.3960 0.3943 0.2100 0.4202 0.2244
Geun-hye
Tax 0.2674 | 0.3926 | 0.4274 1 0.4244 | 0.4671 | 0.0884 | 0.1475 | 0.2059
Econo | Cronsel and | her | 03239 | 03960 | 0.4244 1 0.3489 | 0.1903 | 0.1675 | 0.0944
my Monthly Rent
F Ouéii\gfjor 02274 | 0.1668 | 03943 | 0.4671 | 0.3489 1 0.1175 | 0.1281 | 0.1262
Facebook 0.0714 0.0682 0.2100 0.0884 0.1903 0.1175 1 0.3097 0.3289
IT iPhone 0.3529 | 0.1983 | 0.4202 | 0.1475 | 0.1675 | 0.1281 | 0.3097 1 0.3377
Blog 0.0896 0.0340 0.2244 0.2059 0.0944 0.1262 0.3289 0.3377 1
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