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wC∩≤⌠⌠�⌠≤�IA��@��IOP��Iπ��V÷Y���CNqHΩ��ÑAo��I∩��

Sw�H�p����HCpG�Γ�HPP@�Hp�AoΓ�HYQ°����ⁿC÷Y���X�½�

í�UjAϕ�Γ���ⁿ�U¬C

�
q 10 ��I�⌠⌠d���π��⌠⌠C

���Iϕπ�bH ABB M C �I����÷Yñ����IC

ϕ 7. ���I.

���I ���I

A BBCBDBEBFBG

3. Richter, Y., E. Yom-Tov, and N. Slonim. 2010. Predicting customer churn in mobile networks through analysis of social groups. In: Pro-

ceedings of the 2010 SIAM international conference on data mining. Columbus, OH: SDM 2010.

� 2. ]t 10 ��I�⌠⌠d�
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ϕ 7. ���I (�≥).

���I ���I

B ABCBDBEBFBG

C ABDBHBIBJ

�I A P B � 5 �@�����ICt@Φ�A�I A P C u� 1 �@��IC]�A�I A P B

����ⁿ�A¬≤�I A P CC

÷Y[vA�pIs	≥�í	WvALkδTϕF⌠⌠�I��ⁿ�C��J�ⁿ��º�As��RH@

�ΩT 4�@�÷Y[vC��pΩ��MΓ��IPP@�I�s��iα�CpG⌠⌠ñ�÷Y�w²wq

�[vA�pqHΩ��IsWvA@�ΩT]�X
o�[vC

���s�

s��]tPΣLs�¿��¬÷Y[v��HAΣñ[v��q÷Yñ⌠⌠�I��ⁿ�C]�As��O

Oq�ñ⌠⌠ñ
z�÷Y}lC[\{�
�wq�nOd��j÷Y��AH�εo�{�C�pA[\

{�
 0.4 ϕ�Nj��j� 40% �÷Y�≤s��OA	U� 60% h�H�ñC

�≤	U�÷Yiα�ú��ϕp	�ϕj�s�A]�¡εFw�Ω��C��KNo�s��J�RAz

iHⁿws�jp�W¡MU¡CjpbU¡HU�s��
í�ñCM�AjpWLW¡�s�A���¿

i�ⁿjpd≥��
ps�C�ñ
z÷Y�jεΩIjp¡εß	U�s�A	� ��s�C

q�l⌠⌠
ú÷YAiα��P���Húb⌠≤��s�ñCúLAo��HiαPXz�Js��¿�

�s�CunúH�s�jp¡εAZOPs���¿��\h�ϕj�÷Y��HAú�[Js�C]�A

�ß�s�]t@���¿�A�[]�P��¿��s��[J�¿�C

í�s�Ps�¿�

úFK�B�J��P�X��H�AΣL�pΩ�]αí�s��AC�pAv�P����Yú�i�q

�Hbs�º��a���q��Cb	�w�s��Σ¿��μ��As�ñC�H�Ωt�ñΓN�o�

ϕ½nC

�I�v���i�qs�ñΣL�IP��Is��
VCpG�hHúPSwH�p�AiαOn�	Ω

T	NúAϕ�o�Hπ�v�ñΓCs��I�v����≤ 0 � 1 ºíAPs�⌠⌠ñH≈
��½s

���Tw≈v��Cv���U�± 1 ϕ��Ibs�ñU�v�Cs�ñv����¬��IAY�s�

�v�Γ��CNs�ñ��¬��úH�C��ANα�qXv�Γ���πΘj�C

���A�I�����i�q��IPs�ΣL�Is��
VCpGSwH�Ps�ñh�ΣL¿�p

�Aϕ��H�αjTvTπ�s��NúCs��I������≤ 0 � 1 ºíAPs�⌠⌠ñ�V�H

≈
��½s���Tw≈v��C����U�± 1 ϕ��IPs�ΣL¿��÷p{�U¬Cs�ñ��

���¬��IAY�s����Γ��CNs�ñ��¬��úH�C��ANα�qX��Γ���πΘ

j�C

4. Cover, T. M., and J. A. Thomas. 2006. Elements of Information Theory, 2nd edition. New York: John Wiley and Sons, Inc.
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s��R�I

us��Rv�Iiqu��v∩���oA��Ii�O⌠⌠ñ��íπ����ⁿ���H�XA�P�

�Hbs�ñ��∩��a�C�∩
pBb¿�í�\hs��]tj�Γ���s�A]s��A�P�

�	I�W[CziH���o�G�P�s�����AYNs�����P�H�����XAα∩��

H�H���≥ª�w��¼���αOC

bⁿwΩ�q]q�]ts�wqU�⌠⌠���¼���Φ��ípUAs��RO�ϕO��{�C@δ

ípUAz�Ns��R�Gxs�Ω�w	��AHΘJ�w��¼CP�¼½sπz�Wv�
As��

G�½sπzWv�∩
CA�pCδ@�C

�DC�I�nTwe��σr�AHT�μ�wq�μ⌠⌠CΣñ@�μ�ⁿXC��V÷Y���A@�

μ�wqC��V÷Y���aA�T�μ�hⁿwC�÷Y�∩�j�C⌠⌠ñ���÷Yú��OwV

�C

ⁿws��R�Ω�

us��Rv���I°í�uΩ�v��Ai²zⁿw�t⌠⌠�I÷Y�ΘJ�C

��C��tIs��Ω�O²���	Ω�¿ⁿwW	CziHΘJW	A	O÷@U�ñ�
÷s (...) H

q��t�ñ∩�W	C@�z∩�W	AK�π�⌠�A��e]�Hw�r
π�CpGzⁿw@�Ω�

¿Aht��Ωs�Ω�¿ñ�����Is��Ω�O²AH��R��F�Ω�¿ñ�������π�

�P��cC

q��¬�μ�W�C�w]�∩��∩�A��∩��NΩ����@C°�μ�W	CpGz��@Cú

O�DA��°∩��∩�AH���C�μ�ⁿw@�q�W	A�p Field1 � Field2C

⌠⌠wq]w

⌠⌠wq]wiwqμ��ñΓC

μ�C���bY÷sAHN�Mμ���Γ�ⁿú�úP�ñΓμ�C��ϕ�C�ñΓμ�����q⌠

�C÷@U��÷sA∩�Mμñ���μ�A	O÷@U�O��q⌠�÷sA∩�π���q⌠����

μ�C

��C∩�@�μ�A@��V÷Y��IC

��aC∩�@�μ�A@��V÷Y���C

[vC	�AziH∩�P⌠⌠ñ÷Yo������μ�Cϕ�RbP�÷Yj��A����O²[vC

�s��R]w�m∩�

us��Rv���I°í�u�m∩�v��Ai²zwq∩�AH�O⌠⌠ñ�s�C

s��R]w

s��R]w�vT��¿ºs��jpM�∩j�C

[\{��Cwqnb�Rñ����j⌠⌠÷Y��C�pA[\{�
 0.2 ϕ����[vjpOb��

[ve 20% �÷YC����≤ 0 � 1 ºíAiN�R�½IA±bs�ñ�o���j÷YWC{�


U¬Aú��s�ñ¿�í�÷YUzCp��÷ΩTA��\DD� 10��y���s�zC

�ps�jpCⁿws�jp�U¡Cp≤o�
�s�Nú���C
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�js�jpCⁿws�jp�W¡Cj≤o�
�s�N���
p�s�C

pΓ�π�Kn�pΩ�CpGwg∩�Ah�IúF��÷ΣZ�ⁿ�ΘX�A��pΓ�π��R�Kn

�pΩ�CpΓo��pΩ��∩Wj¼⌠⌠��I�αy¿t�vTC

�°s��R�pΩ�

us��Rv���I°í�u�Rv��Aw∩b⌠⌠ñ�O�s�ú�KnºzCs��RKn�pΩ�

ϕμCXi��s�Kn�pΩ�C

ϕ 8. s��RKn�pΩ�.

�pΩ� í�

s�ñ��I�� w�Os��]t��I�q

s�ñ����� w�Os��]t����q

s��� b⌠⌠ñ�O�s��q

¡ís�jp s��I�¡í�q

¡ís�K� s�ñ��Iºí
�s��¡í��Cp��÷ΩTA��\DD� 3�

�y⌠⌠K�zC

��¿�¡í�� s�ñ���I�¡í��Cp��÷ΩTA��\DD� 10��y��

�s�zC

¡í��s�K� s�����Iºí
�s��¡í��

¡í�J�� sJ���¡í�qCp��÷ΩTA��\DD� 4��y�I{�zC

¡í�X�� sX���¡í�qCp��÷ΩTA��\DD� 4��y�I{�zC

quKn�pΩ�vϕμ∩�Sw��pΩ�AH�°�pΩ��
�GB��tP���C

�\o��pΩ��U≤wqs��R]wCzQ�¼pUA�G���π�u��ϕp�s�π�¬K�


C���íApG�Y�D�j�s�Ai
{Yps�jpW¡ANs���¿
p�s�C	�ApG

s�K�
�pAi
{�C[\{�
AΓ½I±b
j�÷YC

s��R�ΘX

us��Rv�I�ú�U�μ�AHí�s��s�ñ��HCziH��÷ΣZ�ⁿ��Xj{��¼P

Ω�AH∩��z��¼ú��w�C���íAziH≤s�H��
V
AH�Js�vTC

s��÷ΣZ�ⁿ�ϕμCX�RñA��Os��÷ΣZ�ⁿ�μ�C

ϕ 9. s��÷ΣZ�ⁿ�.

μ� í�

GAG_GroupNumber s���@ ID

GAG_Size s�ñ��HH�

GAG_Density s�ñ��Hºí
�s����Cp��÷ΩTA��\DD� 3 ��

y⌠⌠K�zC

GAG_KernelDensity s�ñ����Hºí
�s����C

GAG_CoreNodesFraction s�ñ���H���Cp��÷ΩTA��\DD� 10��y���s

�zC

GAG_MaxRankType1 ⌠≤s�¿���jv���Cp��÷ΩTA��\DD� 10��yí

�s�Ps�¿�zC
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ϕ 9. s��÷ΣZ�ⁿ� (�≥).

μ� í�

GAG_MinRankType1 ⌠≤s�¿���pv���

GAG_MaxMinRankRatioType1 �jv���P�pv����±vC�
�Ms�Γ���v�j�C

GAG_MaxRankType2 ⌠≤s�¿���j����Cp��÷ΩTA��\DD� 10��yí

�s�Ps�¿�zC

GAG_MinRankType2 ⌠≤s�¿���p����

GAG_MaxMinRankRatioType2 �j����P�p�����±vC�
�Ms�Γ�����j�C

�H�÷ΣZ�ⁿ�ϕμCX⌠⌠ñ��H÷ΣZ�ⁿ�μ�C

ϕ 10. �H�÷ΣZ�ⁿ�.

μ� í�

GAI_NodeNumber �H��@ ID

GAI_CoreNode �ⁿ�ⁿX�HO��s�����HCp��÷ΩTA��\DD� 10

��y���s�zC

GAI_RankType1 �H�v���Cp��÷ΩTA��\DD� 10��yí�s�Ps�

¿�zC

GAI_RankOrderType1 s�ñ�v�����w�Ñ���

GAI_RankType2 �H�����Cp��÷ΩTA��\DD� 10��yí�s�Ps�

¿�zC

GAI_RankOrderType2 s�ñ�������w�Ñ���

GAI_InDegree H�H�÷Y���÷Y�qCp��÷ΩTA��\DD� 4��y�I

{�zC

GAI_OutDegree H�H�÷Y���÷Y�qCp��÷ΩTA��\DD� 4��y�I

{�zC

GAI_GroupLeaderType1 �IO��v�Γ��AΣΓ���OqeJ��l����Cp��÷Ω

TA��\DD� 10��yí�s�Ps�¿�zC

GAI_GroupLeaderConfidenceType1 ∩�IOv�Γ���Hα�C

GAI_GroupLeaderType2 �IO����Γ��AΣΓ���OqeX��l����Cp��÷Ω

TA��\DD� 10��yí�s�Ps�¿�zC

GAI_GroupLeaderConfidenceType2 ∩�IO��Γ���Hα�C

� 2 � s��R 13
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� 3 � X��R

X��Rºz

X��Rα�O�μ⌠⌠ñAⁿΣL�HvT�j��HA�N��Gq	�X�αqC�{�	�X���

ΦkA�Φk�N�G��aq⌠⌠�IAX���±�F�A�q�I
��I�AΣjp��ε5C�I

¼�αqßN���A��e@í�αq�⌠≤F�Ao�F��P�Iπ��V÷Y���C

X�]lwq�w���I�e�αqAP�IOdº	lαq�±�C⌠≤¼��αq��IA�¡]��

e�P±��αq�F�A�Pαqb�e�L{ñvÑIhCX�]lUjAϕ��e�αqUhA�αq

α≈bX�{��
IheA�FP�����IZ≈
���ICX�]lUpAϕ�X�{�Ih�t�

U�A�P�e�αq��dbP���I�Z�±�aΦC

w���I�X��
íαqA����Sw�IA�o��I�P�Iπ��V÷Y���CC��I��

¼�qA��	Pw���I�÷Yj��wC�e�Sw�I���AÑ≤÷Y[vúH��Hw���I

���º÷Y��[vC]�Aπ��∩[v
¬º÷Y�F�A�¼��αqA�h≤�∩[v
C�F

�C

X�{��bo�UCΣñ@�¼p��εG

v w���IúO⌠≤�V÷Yº��

v ��e�αqC≤�T�{�
AoO�F�{�α�≥iμA∩��eαq�¡ε

v �N�qF�ⁿw¡ε

X�{��⌠�Aπ��¬X�αq��IA∩
l{�º�G�
P��¬C�pAY{�Oq����I

}lAhπ��¬αq��IAΣ�¡���	I�¬CziHSO�No��IAH�εΣo���C

X��Rd�

�
q � 2��yπ�⌠⌠z �π��⌠⌠C�⌠⌠]t 7 ��IAo 7 ��I��íπ�úPj���

V÷YC

X�{�d�ϕμHX�]l 0.80Aí�π�⌠⌠�X�{�C@}lA�I A ]t��αqA�HNⁿú


 1.00CbBJ 1A��I���A�X� 80% �αq�T�F�AL�O÷Y���AΣ�¡hOd 20%

�αqC÷Y��[vO 100CP�I D �÷Y��[v�@bA]���I�¼�@b�X�αqA	�O

0.40CP�I B �÷Y��[v� 20%A�ú��X�αq
O 0.16C�I C ¼�	l�αq 0.24A��

I A ��eº
íαq� 30%C

ϕ 11. X�{�d�.

BJ �I A �I B �I C �I D �I E �I F �I G

0 1.00 0 0 0 0 0 0

1 0.20 0.16 0.24 0.40 0 0 0

2 0.20 0.16 0.05 0.08 0.08 0.24 0.19

3 0.20 0.16 0.05 0.08 0.08 0.08 0.38

5. Dasgupta, K., R. Singh, B. Viswanathan, D. Chakraborty, S. Mukherjea, A. A. Nanavati, and A. Joshi. 2008. Social ties and their rel-

evance to churn in mobile telecom networks. In: Proceedings of the 11th international conference on extending database technology. New

York, NY: ADM.
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bBJ 1 ¼�αq��I BBC M D �bBJ 2 ��A�NαqX��⌠≤��F�C�I B �≤S�

���IA]�ú�X�αqCt@Φ�A�I C �@��A�N 80% �αqX����I GC�ßA�I

D N 80% �αqX���I E � FAΣñ F ]�P D �÷Y
jA]�¼��αqO E � 3 
C

bBJ 3A�I EBF M G ��C�I E M G S����IA]�úS�X�⌠≤αqCM�A�I F N

80% �αqX��Σμ@���I GC��I�e����αq
O 0.38AΣñ]t��I C M F X��

αqC

o��A�I G ��A²�≤S�X�����IA]�{����εCq�I A �X�αqX��π�⌠

⌠AΣñ�I G ¼��αq�¬CpG�i�⌠⌠�αqNϕ��Aϕ��I G ⁿ��I A ���vT�

jC

X��R�I

uX��Rv�Iiqu��v∩���oA��I�N�Gqⁿw��H�XA�G��μ⌠⌠A���⌠

⌠÷Y��Oⁿ�GvT�j��HC���íApG�GO��Ah�I��O�iα]⌠⌠ñ�ΣLSw

�H�������HCziH���IΘX�Xj{��¼PΩ�AH∩��o��¼ú��w�C���

íAziH≤s�H��
V
AH�JX�vTC

�DC�I�nΓ�Twe��σr�AΣñ]tn�R�Ω�C�@���HT�μ�wq�μ⌠⌠CΣñ

@�μ�ⁿXC��V÷Y���A@�μ�wqC��V÷Y���aA�T�μ�hⁿwC�÷Y�∩�

j�C⌠⌠ñ���÷Yú��OwV�C�G���]t ID MμA�GNOqo�}lC

ⁿwX��R�Ω�

uX��Rv���I°í�uΩ�v��Ai²zⁿw�t⌠⌠�I÷Y�ΘJ�C

��C��tIs��Ω�O²���	Ω�¿ⁿwW	CziHΘJW	A	O÷@U�ñ�
÷s (...) H

q��t�ñ∩�W	C@�z∩�W	AK�π�⌠�A��e]�Hw�r
π�CpGzⁿw@�Ω�

¿Aht��Ωs�Ω�¿ñ�����Is��Ω�O²AH��R��F�Ω�¿ñ�������π�

�P��cC

q��¬�μ�W�C�w]�∩��∩�A��∩��NΩ����@C°�μ�W	CpGz��@Cú

O�DA��°∩��∩�AH���C�μ�ⁿw@�q�W	A�p Field1 � Field2C

⌠⌠wq]w

⌠⌠wq]wiwqμ��ñΓC

μ�C���bY÷sAHN�Mμ���Γ�ⁿú�úP�ñΓμ�C��ϕ�C�ñΓμ�����q⌠

�C÷@U��÷sA∩�Mμñ���μ�A	O÷@U�O��q⌠�÷sA∩�π���q⌠����

μ�C

��C∩�@�μ�A@��V÷Y��IC

��aC∩�@�μ�A@��V÷Y���C

[vC∩�@�μ��Nϕ÷Y[vCbIs��Ω�O²Φ�A[viα�∩��⌠≤�q�IsS�A�

�IsS���MX÷Yj�A�pIs	≥
í	IsWvC
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�X��R]w�m∩�

uX��Rv���I°í�u�m∩�v��Ai²zwqX�{��∩�C

X��lMμ

X��lMμⁿXα��q��⌠⌠�I}lX�C�pAb���RñA�MμⁿXwg���⌠⌠�IC

	�A�Mμi]t��	I�¬��IAH��bo��IΩ�o����A∩⌠⌠�y¿��GC

��Cⁿw�t�I ID �σr�W	AΣñC� ID ∩����ñ�@μCziHΘJ�WA	÷@U�ñ

�
÷s (...) H∩���C

X��R]w

X��R]wMwX��nÑ{��≤AH�{��ε��íC

X�]lCwq�IbX�{��C�BJñA�e�α���C�
UpAϕ�Nα�¡ε�X����±

X�α�º�I��IC���A�
UjAϕ�α��vTZ≈U���IC

�j�NCⁿwX��N���W¡CX�{��bF��¡ε����εC

�T�{��CⁿwX�{�O�α�≥iμ��Iα��p�≤CpGC��I�α��≤íp≤�
AX

�{�N��εC

pΓ�π�Kn�pΩ�CpGwg∩�Ah�IúF��÷ΣZ�ⁿ�ΘX�A��pΓ�π��R�Kn

�pΩ�CpΓo��pΩ��∩Wj¼⌠⌠��I�αy¿t�vTC

�°X��R�pΩ�

uX��Rv���I°í�u�Rv��Aú�X��G�KnºzCX��RKn�pΩ�ϕμCXi�

�Kn�pΩ�C

ϕ 12. X��RKn�pΩ�.

�pΩ� í�

⌠⌠ñ��I�� ⌠⌠ñ��I�q

⌠⌠ñ����� ⌠⌠ñ����q

⌠⌠ñ
í�X��l bX�{�ñϕ¿�l����I��

¡ívT P�H�÷p�¡íX�αqC

¡í�J�� H�H�÷Y���÷Y¡í�qCp��÷ΩTA��\DD�

4��y�I{�zC

¡í�X�� H�H�÷Y���÷Y¡í�qCp��÷ΩTA��\DD�

4��y�I{�zC

quKn�pΩ�vϕμ∩�Sw��pΩ�AH�°�pΩ��
�GB��tP���C

X��R�ΘX

uX��Rv�I�ú�U�μ�AHí�⌠⌠ñ��HCziH��÷ΣZ�ⁿ��Xj{��¼PΩ�A

H∩��z��¼ú��w�C���íAziH≤s�H��
V
AH�JX�vTC

X��R÷ΣZ�ⁿ�ϕμCX�Rñ��H÷ΣZ�ⁿ�μ�C
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ϕ 13. X��R÷ΣZ�ⁿ�.

μ� í�

DA_NodeNumber �H��@ ID

DA_DiffusedEnergy P�H�÷p�X�αqCb���RñA
U¬ϕ���
VU

jC

DA_InDegree H�H�÷Y���÷Y�qCp��÷ΩTA��\DD� 4�

�y�I{�zC

DA_OutDegree H�H�÷Y���÷Y�qCp��÷ΩTA��\DD� 4�

�y�I{�zC
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v��� (authority score) G ⁿXs�ΣL¿�P�Hº÷p{���qCv�������H½n�PH��H���

º÷Y�qºí�÷p�C

C

��s� (core group) G b�ñ⌠⌠ñ
z÷Y�M�s�jp¡εßA�	l��Is�C

[\{�
 (coverage threshold) G �≤s��O��j÷Yº��C

D

{� (degree) G �q�Ib⌠⌠ñ�í�Awq��I��Pº÷Y���qC

K� (density) G �q⌠⌠�«EOAwq��[ε��÷Y��úHiα�÷Y��C

G�÷Y (dichotomous relationship) G Γ��Iºí�÷pA�÷puαbΓ�
í�Σ@AHϕ�÷pO�sbC

X�αq G ��≤⌠⌠ñSw�I��GA��G�X��π�⌠⌠AΣjp�H�P
l�IºZ≈�W[�ε�C

ΦV�÷Y (directional relationship) G Γ��Iºí�÷pA�÷po�≤Σñ@��I]���A�⌠≤t@��I]�

�a�C
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��º÷Y�qºí�÷p�C

I

�J�� G �q�Ib��V÷Yc¿�⌠⌠ñ��μAwq�H�I����÷Y��qC

N

LΦV�÷Y (nondirectional relationship) G Γ��Iºí�÷p�C

O

�X�� G �q�Ib��V÷Yc¿�⌠⌠ñ�ñ��Awq�H�I����÷Y��qC
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