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ABSTRACT

The social network service is the bidirectional media that many users can build relations not only friends but also other
people. However, a process to approach in the social network is so simple that untrustable information, which malignant users
make, is spreaded rapidly in many the social network uses. This causes many users to suffer material or psychological damages.
Because of openness in the social network, there will be higher risk of the privacy invasion. Therefore, sensitive information
should be transferred or provided only to reliable users. In general, because many users exchange among one hops, many
researches have focused on one hop’s trust evaluation. However, exchanges between users happen not only one joint bridege but
also far nodes more than two nodes on account of dense network and openness. In this paper we propose the efficient scheme
combining transitivity and composability for remote users
Keywords: Trust Evaluation Scheme, Transitivity, Composability, Social Network Service
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Table 1. Communications usage in day in 2012

users by Communications usage
communications in day(per minute)
Phone 59.3
Message 58.8
Chat/Messenger 39.3
SNS 73.2
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Table 3. The results of our scheme’s experiments in various angles with MIN-MAX

Number 1 2 3 4 5 6 7 8 9 10
9=0° 0.444 | 0.142 | 0.333 | 0.602 | 0.268 | 0.242 | 0.32 | 0.377 | 0.377 | 0.24
0=60" 0.518 | 0.343 | 0.376 | 0.716 | 0.495 | 0.445 | 0.409 | 0.676 | 0.768 | 0.7672
0="175" 0.534 | 0.376 | 0.386 | 0.741 | 0.536 | 0.482 | 0.428 | 0.731 | 0.836 | 0.8475

MIN-MAX 089 | 063 | 058 | 094 | 06 | 071 | 0.64 | 0.72 | 0.76 | 0.64
Open trust 0.54 | 0.388 | 0.39 | 0.75 | 0.55 | 0.495 | 0.435 | 0.75 | 0.86 | 0.875
# EAE WA 5 olcke AS &Feld 5 9l Aol Ert & = ltk. MIN-MAX #A& 3744l
o} ulw3lglS w Table 3.914 B A3 A
a Ak gl e A7) wekth 0@ g ol
£A - MIN-MAX H"F2le] A 3lal Agx 2 uledsty gloh
}\ 7] olfiek, B 0 =60° 9} 0=75" <L o] 2
15§ - -
. i — N\ 4 R EECNEC P e R PERER
£ i o A 3 B} 27 gdgkon] A1EwE (b E FAHL
~. 2 ) 2 A4 AN RS 443 F uelala 9
A 25 30 / B gHeldt 4 glrh.
N a ool Hom uol & e Ak A7 B
80 A 7 90 R -3 Hkedslw k= ol A
MIN-MAXell vl&f & v A&siA Al =g uhedgh
Fig.6. MIN-MAXs feature o & 5 oich ol FriAT Ve =20 ARAt
o wet A =7t "elz]= A4S A= =t BA
@ Fig 7L 0=060"9 9=75"9 A% 30 o T3 oS FAT 5 ek w £ =R A

A =5 vk 3
= vlatsiolet. A
/N o} Bl wgE - AL we

| Wkt

)

WAV
06
05 1% N /A

’ ~

04 R =

=
03
02
01
0 —

12 3 4 5 6 7 B 9 10

s M- M

192 4% % A55e MIN-MAX 4
# ¥4 A3 MIN-MAX 1h4)e

gt 278 ol A2 el BAAR EE

vVi. 2 B

B = ARSAE & & o)) Zz]dl WelA gl
= 47 Al diF A EE Gk 5 gl 23
ReelA g & Abert 77t TSRl 71 =l
FAE MAdstaat st xﬂ‘*‘ﬂ 27 2 dE
$12 Al s el AR Ao Al g A7k
T e A=t e, 1S =] A st
& Al=l o] wishl digh 54 2310 S

3sioich & o] A 27 o] §3] ﬁgyw

o V=N Fell 47 gl ol F A
o Al Q= Brhhae] AHES o] e
£4) sletale] we} Qe AHEE BT 9
old #7h s WAR wese AHEE

i rlr o2

+



A ¥ 15 33)=5A (2014, 4) 383
AlZ]| Tl wiedgho 2x] Hrldjake] Azlrt Hel dE4 Networks,” ACM Transactions on
= A&y} JolA = AAS Bokslgich, wek 2 Internet Technology (TOIT) Volume 6
=] 2718 AT bsEE A W EY =] Wr) Al Issue 4, pp. 497-529, November. 2006 .
gh=lo] 9lA] A ofe] A WEHIME A= (5) J. Leskovec, E. Horvitz, ‘Planetary-Scale

o]
‘%7}"11 &8 314 A7k 2 vl B 270l 4
3 S Adgte Ry 24 vE= 3
7 14%‘3}; Eg&“ﬂ A= 7Pt 7hssieh o
BlaL 7pAe] Ad = 7} vletias Y ES) Al
5ol upet 2306l 9= 7heA 2 s E =
AR o) 7pAE ARE 5 7] wltel ARSA}
sk 23l o2 33 5 gl wepA Aok 23
< o2 Fell WoiA gl AR = 4% Thesl
st A A 0= ko glebAu A58 Afo] 7} oh=}
GAEHE A VI ES A Ap] 2ol A ]l Zefo]H 4],
A Al “i‘ QA ARl A °1£~ ks ﬁéﬂﬂﬁi

l"

=9 %74% = °4]H<}?f‘ - % Al 5101 ‘&Zd?f}ﬂ] AH]
25 o]§% & Qlrk= Aol ik wdk ofeAql
AL 2 Qe TAAEY &5 AR AAF
2 9ok Aolla Aula FEA= ®Br) e SNS
MU AE TE3 5 9)S Ao oAb

References

(1) C. Lee, D. Won, Dynamic User Reliability
Evaluation Scheme for Social Network
Service,” Korea Institute of Information
Security, 23(2), pp. 157-168, April 2013.

(2) S. Song, “A Study on Transitivity and
Composability of Trust in Social
Network,”
Technology Applications & Management,
18(4), pp. 41-53, Dec 2011.

(3] R. Guha and R. Kumar, "Propagation of
Trust and Distrust,” Proceedings of the

Journal of Information

13th international conference on World
Wide Web, pp. 403-412, Nov. 2004.

(4) J. Golbeck, “Personalizing Applications
through Integration of Inferred Trust
Values in Semantic Web-Based Social

Views on a Large Instant-Messaging
Network,” Proceedings of the 17th inter-
national conference on World Wide Web,
pp. 915-924, Apr. 2008.

(6) L. Backstrom, P. Boldi, “Four degrees of
separation,” Proceedings of the 3rd
Annual ACM Web Science Conference,
pp. 33-42, June. 2012.

(7) Six degree of separation and the study
of the SNS, "http://socialcomputing.
tistory.com/53.”

(8) S. Milgram, "The Small world Problem.”
Psychology Today, vol. 1, no. 1, pp. 61-67,
May. 1967

(9) L. Freeman, "Centrality in social net-
works conceptual clarification,” Social
Network, Volume 1, Issue 3, pp. 215 - 239,
1979

(10) D. Son, ‘The analysis of the social
network.” Kyeongmoon, pp. 1-254, 2002

(11) J. Son, S. Jo, 'Tmproved Social Network
Analysis Method in SNS,” Korea
Intelligent Information System Society,
pp. 65-70, May 2012.

(12) S. Lee, "Methods of the network analysis.”
Nonhyoung, pp. 5-370, 2012.

(13) NodeXL  for  Network  Analysis,
http://www.peteraldhous.com/CAR/No
deXL,_CAR2012.pdf

(14) D. Hansen, B. Shneiderman, M. Smith,
“Network Analysis with NodeXL tuto-
rial,” Draft, pp. 1-28, Feb 2009

(15) M. Smith, B. Shneiderman, N. Milic-
Frayling, E. Rodrigues, ‘Analyzing
(Social media) Networks with NodeXL,"
Proceedings of the fourth international
conference on Communities and tech-
nologies, pp. 255-264, Nov 2009

(16) KISDI, “The social network service use.”
KISDI STAT Report (13-4), Apr 2013



384 24 dEAIANA 972 =8 3 4 AH8A AlF e F7h 23

(M X294

7 <4 & (Youngwoong Kim) &H13]<d

20134 24 Arddista Axpadr]geks) £4

20139 39 ~&A): Agdoieta a7 75 wakat A
(FAFopy ARKT AFe HZA] UEYZ Rl

# ¥ A (Younsung Choi) 3]

20054 2% Arddista R EATEY <94

2007 8¢ Ardoistal AAA 7| A e T} AA)

2007 9~ Auosta AP 7| A e g e T whalab]
20114 3¢ ~dA: ARdew wsa dyAdy oA

20104 64 ~20134 59 &7 At 7HAb, YA, 2
(FAlEop) ARRS oA 244 7] 23 Z2EF

A 2 (Keun Kwon) 3433

2011 8¢ Aurddisty A Fsta 4
20149 29 Addista Axpd s 8 5e g3kt A4t
(FARop) AHRRS gfFo)E UESZF Het

A & & (Woongryul Jeon) AH3|¥

20064 2¥: Aoty HFe gt} £
20084 2¢: Aot A7 A5 e A
20149 29 Aadsta A7 75 e T vha
2014 39 ~3A: sFpdigal Alo|MRebgdstat 2w

FAldep Auns AAFE 7] af 228 ARRIAE BedH7t

4 % % (Dongho Won) £413¢

197611 ~19884: Aol AAg-stah(Fehak, FatAL, Fahakal)

197841 ~19804d: gh=rAxlEAl AT AP+

19851 ~19864: Y& F7Fdd AL¥adT+d

198811 ~2003d: Avrdigta w3} A7|HAF U AFE g, AR EAA
AREA7EAdTF27 ATFAA

19961 ~19984: =-FEejA AHR3}=71443] 224

2002 ~20034d: AR 5 k3|

Al A sha A7 G e dst Ay, SRR ek W8]

(FHA)Fo}l) AHRFE olFo|E AHHo|E





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 2400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [1734.803 2245.040]
>> setpagedevice


