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Fig. 1. The 4 Types of Communication Network
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Tab. 2. GraphML Source Code(selected)

<?xml version=“1.0“ encoding="“UTF-8“ ?>
<graphml xmins=“http://graphml.graphdrawing.org/xmins*
xmins:xsi=“http://www.w3.0rg/2001/XMLSchema-instance*“
xsi:schemalocation="http://graphml.graphdrawing.org/xmInshttp://
graphml.graphdrawing.org/xmins/1.0/graphml.xsd“>
<key id="sex“ for="“node“ attr.name="sex"“ attr.type="“string* />
<key id="pic* for="node“ attr.name="pic" attr.type="“string“ />
- <graph id="G" edgedefault="undirected“>
- <node id="“JaeXXXCho“>
<data key="sex“>male</data>
<data key= “pic“>http://profile.ak.fbcdn.net/hprofile-
ak-snc4/186959_51725389600000000.jpg</data>
</node>
- <node id=“EmilyHwakyungKwon“>
<data key="sex“>female</data>
<data key="“pic*> http://profile.ak.fbcdn.net/hprofile
-ak-snc4/203322_535411400000000jpg</data>
</node>
<edge source="710%" target="WooXXXChoi* />
<edge source="70%" target="KimXXX* />
<edge source="Hl0-¢* target="710%" />
<edge source="“WooXXXChoi* target="JeonXXXXHee" />
<edge source="WooXXXChoi“ target="SonXXXwan“ />
</graph>
</graphml|>
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(F =)o) H+= <edge source = “***” target = “000”/>
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ML &2 XML 33t} 39 dlo]ElE NodeXL

ZHAF % Degree, Betweenness, Closeness, Page-
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Tab. 3. Analysis process
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3 4. Overall Metrics 713 gl
Tab. 4. Overall Metrics(Individual and “K” university)

Graph Metric 781 stal
Graph Type Undirected | Undirected
Vertices 197 2519
Unique Edges 956 36145
Edges With Duplicates 0 0
Total Edges 956 36145
Self-Loops 0 0
Connected Components 19 89

Single-Vertex Connected Components 16 86

Maximum Vertices in a Connected Component 171 2429
Maximum Edges in a Connected Component 945 36143
Maximum Geodesic Distance (Diameter) 8 8
Average Geodesic Distance 3.378553 3.32168
Graph Density 0.04951828 | 0.01139710
NodeXL Version 1.0.1.172 1.0.1.172
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a9 3. BAE WHshr] A oo

Fig. 3. The same eog network with and without ego.
The second visualization (excluding ego) show
the structure of the network more clearly

7180 BA.8 Degree, Betweenness, Closeness,
Eigenvector, PageRank$} Group by ClusterE AA|
SRtk 1= #olohx A€ Harel-Koren Fast
Multiscaling®} Fruchterman-ReingoldE- AH-8-5hH Lay-
out options< Iteration(¥+%) 181 Repulsion((==
Arol AgEhe 47100, 3.3)3ke A4 3HCH3],

4.2 NZE HEST EM LB

Uehla glom gas

Layout Options; _
Style; Layout the entire graph in the entire graph pane
Fruchetman-Reingold Layout: Repulsive:3.3, Iterations:10

1% 4. 91 YEYT B
Fig. 4. Network Analysis of the Individual
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a9 4E AR dHolxE AT BAE YEYI
hya

glo] A

Layout Options; ) ) .
Style; Layout the entire graph in the entire graph pane
Fruchetman-Reingold Layout: Repulsive:3.3, Iterations:100

a9 5. e MEYD £4(2F)
Fig. 5. Network analysis of the individual(group)

a9 59 A e Ae HES YEYA
Yold o2 =53 IS A e fds =
AEolty. 1 FA4E B A 9 2 aF
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W o RN aEe OiF Folge #d e
ATEo|t) 9% shte] Gl dAle Ay #
g Qe It QEZ FMIELe HIT uS
S 3 e AEo|t) Tgla 1YY 92X =
A5 A e 158w FFEoI.

a8 68 7 SaES WEE B43] 98
Zb 15S uagee FHor

TUE E4(Component Analysis)olzti i1l o]
£ 98 2z Mo HASe WAsAT WAl
FARE T- sidellA BQ1g 4 gtk

AA 28 6elld &I 5 e AL T IF
of EAdke Ae Fef I 4 Yk WA thsiw
@), ARG, AH(F] YEHD FrE S 2B
£ YERT 9tk o= VIES A Wl T4t
EAske A & o 2ga 2uE)E YE
HESZS] FHE Bol1 Slth ol 2% FY
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Layout Options;
Style; Layout each of the graph’s groups in its own box and sort
the boxes by group size, Box outline: 1

Fruchetman-Reingold Layout: Repulsive:3.3, Iterations:100

a9 6. /iRl HEUE £4
Fig. 6. Network analysis of the individual(component)

a7 7e 2 KeEmel egsks solxt
528 A7) WEYI B Rt A A
Aol Bt} :wEQ] S of 12 P29 S 3w
BThe Zlo] hrel 19T

29 8¢ 1 59 ol TUE §HL
SCREDIEL IR T
nepe] § a9 ago] WE A AR, 8

g FEsA ARYE ¥

Astitt.

Layout Options;
Style; Layout the entire graph in the entire graph pane
Fruchetman-Reingold Layout: Repulsive:3.3, Iterations:10

a9 7. Sue YEHI #4
Fig. 7. Network analysis of the “K” university
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Layout Options;

Style; LayOut the graph’s connected components in Boxes at

the botton of the graph pane.

Maximum size: 10, Box size: 16

Fruchetman-Reingold Layout: Repulsive:3.3, Iterations:100
a9 8. el MEYD EHIF)

Fig. 8. Network analysis of the “K” university(group)

a8 94 ZoE 928 43S wAsiy
24 st ovt skej1E 7he] FA7F wol g1lo] of
Her &4 22709 s aEw <o) Jhsdith 1
glste] 7t sheRT U Fast fAska 3k 1F
Zke] P st 19 107 go] £4H Ax
E 248 A9tk

ry

Layout Options;

Style; Layout each of the graph’s groups in its own box and
sort the boxes by group size, Box outline: 1

Fruchetman-Reingold Layout: Repulsive:3.3, Iterations:100

a9 9. gmel ATUE B4
Fig. 9. Network analysis of the “K” university(component)

238 WAAE 7 9aFe FHs MEYa
FEE BAY % Atk LAY B U
NSl MEAZE 2etgeletn 33 4 YAt 1
B 225 shgel gt UnA 89 IFL Y
4ol B5S 2 dok Loy o= A2 vE
gaske e 7 a9 289 £42 A

Layout Options;
Style; Layout each of the graph’s groups in its own box and
sort the boxes by group size, Box outline: 1
(Hide the inergroup edges, User the Grid Layout for groups
that don’t have many edges)
Fruchetman-Reingold Layout: Repulsive:3.3, Iterations:100

_’_7_3 10. 6]—‘7_,] ;HQ 7-]3:L-]E ‘ﬂ/xll

Fig. 10. Network analysis of the “K” university(component2)

1 E4e Ry ga vEda BHe 19

113 22 Al‘é}ﬁit}. &S REE ARKEH)NE
A%, AZNHlE solAda grow

A9 1Y EE HEAY. o2 99 Hg BEEES

492 449 A0l ohigh 2dE §4E okl
ol 4 WSkl A8t
" . :

Visual Properties Columns options:

Vertex X: Degree, Vertex Y: PageRank ,

Layout style: None

Fruchetman-Reingold Layout: Repulsive:3.3, Iterations:100

a9 11, B8 FojARa #4
Fig. 11. A Comparative Analysis of Degree and PageRank.

a3 16l 02% Sue AF4 sglage
solAda} e AL & 4 glom, A A
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d3 AN F2 AIFPe ok L 7k | Tab. 5. Metrics(Individual and “K” university)
At
=AAE 79 %7
Minimum 0 0
4.3 HEST A= M e Maximum 2 510
o Average 9.705 28.698
Median 7 15.000
A HEYZ 24L& HEYA HAY BEs Minimum 0.000 0.000
ZuEe Ao A S - Maximum | 4599006 | 913.907.415
sk Aelle A Al Weold i Aol = Average 177.39% | 2719.424
Ao EAS molsrle 42 oo Telskd Median 8.821 795.143
E 04 3 2RARE B4 1-3:4_% 317 gk Minimum 0.000 0.000
ol Maximum 1.000 1.000
5 Mt Stae] wolak ARSAF HERS Average 0.015 0.002
P R P en | 0% | oW
F 6. /MY VIEYZ B4 7 SAAE 39 10
Tab. 6. Metrics of the Individual(Top 10)
9] Do SR | 2w D | A= | 2% D | wws | 1%
1 102 0.214 Gl 19 0.241 G6 17 1.000 G7
2 104 0.204 Gl 84 0.231 G2 18 1.000 G7
3 103 0.184 Gl 127 0.174 Gl 48 0.111 G4
4 84 0.173 G2 35 0.141 G2 131 0.091 G4
5 98 0.163 Gl 77 0.059 Gl 129 0.083 G4
6 121 0.158 Gl 103 0.054 Gl 130 0.083 G4
7 110 0.153 Gl 42 0.052 G3 46 0.077 G4
8 115 0.153 Gl 104 0.050 Gl 163 0.067 G4
9 43 0.148 Gl 43 0.041 Gl 156 0.059 G4
10 62 0.143 G6 79 0.040 Gl 47 0.053 G4
7. 2A9 YEYA &4 7 SAHAE 49 10
Tab. 7. Metrics of the “K” university(Top 10)
&9l D Sk | o8 D Aole | a% D dHE | 2%
1 544 0.203 G4 544 0.288 G4 990 1.00000 G19
2 1076 0.092 G4 160 0.033 G4 989 1.00000 G19
3 2055 0.088 G8 1076 0.029 G4 2434 1.00000 G3
4 1989 0.086 G8 48 0.025 G4 2433 1.00000 G3
5 1836 0.086 G8 45 0.016 G4 544 0.00021 G4
6 1845 0.085 G8 524 0.015 G4 160 0.00017 G4
7 1852 0.085 G8 233 0.014 G4 1076 0.00017 G4
8 1861 0.082 G8 748 0.014 G4 45 0.00017 G4
9 785 0.082 G8 1237 0.013 G4 1237 0.00017 G4
10 2000 0.080 G8 676 0.011 G8 748 0.00017 G4
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Layout Options;

Style; Layout each of the graph’s groups in its own box and
sort the boxes by group size, Box outline: 1
Fruchetman-Reingold Layout: Repulsive:3.3, Iterations:100

I8 12, FAE 19 VESZ J=
Fig. 12. Network graph(Degree Top 1)
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Layout Options;

Style; Layout each of the graph’s groups in its own box and
sort the boxes by group size, Box outline:

Fruchetman-Reingold Layout: Repulsive:3.3, Iterations:100

O% 13, Afol= 19 vESA T2
Fig. 13. Network graph(Betweenness Top 1)
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% 8. 319 MEYAHTIE) el o
Tab. 8. Sub-Network(component)
7hel Stal
T4 | Vertices | Edges | & | Vertices | Edges
Gl 64 18 | G4 | L124 | 10837
G2 56 25 | Gl 412 2,111
G6 39 231 | G0 | 393 5,218
G3 9 19 G8 310 | 14,007 ‘
G4 8 10 G2 ! 166 o -
G5 3 2 G5 13 94 : i
o7 2 1 G7 37 73 _ R
69 10 10 ¥,
Gll 6 5
G6 3 3
S 3 9 14, N1 Stue) YES D #4
%135 g i Fig. 14. Network graphIndividual and “K” university)
G12 2 1
S ! §) 2% UAAE YeriRel AT gae) v
G17 2 1 EQA 733 sk 189 78S el g9 &
- | & IUEh SHAR wEel S} Zvkska Yo
G20 2 1 7t F7Vl wet YEQAY #ES 93 2yl
Sl R BaA) sho} 37149l w40l aselr
EAA% 349 VES AT 9 150l EA6t
5. giqto| shiet 7 |chEm} 189 0Fe 54 94 #AE HAe As ¢
T AT Ml sl A8 HEIE A, oigt
Hodge geo 7|93 Ajele] AHWEYA A 7, AWERI 22 1Y I 2 AAY BA
N2 A3 o Y@ AR Tk ohd 4] B ¢ 4 JlE BRE /MR I 4T
£ A3ALE AT vESA B3 1 54 T Ak 28y Fale FHolaE VEYIgA =
< &l staat stk AFZQ EACIAAR)E &85l YEYIE 3
HA APV ES T AH| 20l Ho|a8E AME3he A It AR F7FEA S Bt WES A
AHEALS] TR A AT AU ES AR s A EXRS 7E sa stk 18ste] gjaH o)At
aHAth £4E& A% FAETE NSEA o Agstar 23 MEHIE 7ML dos 49 & 5 A
A Add-Ing o] Zzagio g 4 QlEf#o] 29 ATk
A4S 913 g4 0] Hol'd NodeXLe AH&-3HSiTh 3 B APeddes HEYZ 245 A= S
A4S 9% dlog 372 Fo] 25 oFYA S 28317] fsiAe AAAJ] 243 A SHAE
ggate] G5 4 Utk AT AR 2a91E A g 283 TA4 24& Wdste Aol v At
Aefof o2 theFg A E FREA R Alo] & I FRIY ol 24 MEAFAA I Bl
Aoz A&ty dgel% JHQl AHEARY] FHo] 2 o] B e/ E 1 Aod FAE(degree)E
B YEYT B4 oM Y5t Ho|aig] ARE &8 F de Aotk 12y 9s] sk
AT HES A 242 2 vt glvha A o AEEoZ YEAS olsshs AL fAsith
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Uesrs Pattern Discovery of Social Network Service by Social

Network Analysis : Focusing on Facebook

ByungKook Ha* - Youngsoo Jang® - JaeHee Cho**

ABSTRACT

Companies see a new business opportunity in the increased popularity of social network services and
the related studies are also gaining more attention. This study attempted to analyze the social networks
and thereby find a pattern in the use of social network services. Network users’ pattern has been categorized
by their purpose of use. Among various social network services, we selected the Facebook and its users
were analyzed by a network analysis tool called NodeXL. In the end, several subgroups have been identified
in a seemingly homogeneous network.

Furthermore, the network shape differences according to the usage of social network services has been
studied by comparing “friends” of an individual Facebook user with those of the K University Facebook
page.

Keywords: Social Network Services, Social Network Analysis, NodeXL

* Graduate School, Kwangwoon University
#% School of Business, Kwangwoon University
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