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Abstract: A competency model of opinion leaders in social networks is presented, which includes three capacity factors, 

some explicit and implicit behavioral indicators. These characteristics of information production, information dissemina-

tion and information influence which opinion leaders should have. Based on the proposed competency model, social 

network users into four categories which divided: the general public, the activists, the topic opinion leaders and network 

opinion leaders. Then a hierarchical filtering process is designed and a system framework of filtering experimental for 

identifying opinion leaders is introduced. It takes the data extracted from the Sina microblog as input, then integrates 

some social network analysis tools such as MALLET, and develops the programs for specific functions with Python. 

Eventually, the opinion leaders of microblog can be identified. The experiment results prove the effectiveness of present 

competency model for opinion leaders and the feasibility of hierarchical filtering process. 

Key words: competency; opinion leaders; social network; social computing 

 

1  �� 

������������(SNS, social net-

working services)�	
��
���������

�������

[1]

�������������� 

��� !"�#$%&' ��()*+,-.

/0123�456���78�9:�����

#;<23=���>?@ABC$DE�FG�

HI#$%&'23�AJK�LMNO��PQ

RS TUVWXYZ[���\]^_��`&

'ab�cd

[2]

�Ie��()fghiJjk�

�l^_mn&' ��()ophqrstuv

wx()�#��()*+23�AJ����=

()yz{|�}	�l~$6#�����6#�

�����2014-08-14w�����2014-10-22 

�����z{|}~��������=���������B-a/2013/01/013�wz{|}~��������=���

����D/2013/01/002� 

Foundation Items: The Major Program of the 12th Five Years Education Science Plans of Jiangsu Province (B-a/2013/01/013); The 

Program of the 12th Five Years Education Science Plans of Jiangsu Province (D/2013/01/002) 

doi:10.3969/j.issn.1000-436x.2014.11.002 



� 11� ������	
��
������������� �13� 

 

�A()#�����������������

�����s�FG

[3]

�IeiJ����^_�

���������*+>���s�#-./0

23�AJ��/0>���dG

[4]

��,���

�=
�� =56¡#�¢£¤

[5]

�Ie¥�¦ 

|b§¨©ª�«¬() ­���/0��®¯

°
±²]���³´� 

?�>µ¶·¸2¹	º»;C$DFG�

C¼½¾���¿·¸2¹(opinion leader)À;CÁ

ÂÃÄ� Lazarsfield# 20ÅÆ 40ÇÈÉÊ

[6]

�	


#
���=ËÌÍÎ
ÉÏ()�Ð�JÎ
Ñ

Ò���¿ÓÔÕÖÀ�Î�#�×���Ø�Ù

bÚÛ=Ü4½¾�=Ý±ÚÞß��à�Î�á

()âãXä×�åæ�çh�J�·¸2¹;C

ÁÂèÊéêëìí�}	îïÜðñòóé·¸

2¹#()��ÚÛ=�_Í>J���Ø��

�ô

[7]

� 

#$%&'23�·¸2¹ßÍ()fgh

õ()ophö��¿÷À�ø�Üùêú�÷¤

ß��iJûsü]�ýÚ·¸2¹�þûs(

)�����×��>��»�

[8]

�­�fgh

õoph��«¬����#��()*+23�

��·¸2¹�ôQ�ø�J����^_��

�	�
^j�Q�� �
�A()�þ�

k���()*+�·¸2¹�Ë���#�

��õ,���æ���Ó�=������

�ô

[9]

�#-./023�·¸2¹ø����

3���Üù=ÝÚÞ 	
,÷¤ß���ú

¨­���/0

[10]

� 

9:� 7J�����·¸2¹�.!"ß

#$Cs���%&

[11]

�.!û'
(�)s .

!�*�,.!"�����?+¡#êë,-

��Í.�§/012ô3competence4��;C

E�56ð789:����·¸2¹�.!�Õ

; 7����·¸2¹.!<==¡#�FG�

ÉÊé%�12ô>?�·¸2¹.!�*à^

_é­�� 

2  ���� 

·¸2¹�.!@A 3°�A�"ßBks

.!
( CD.!�*>E�.!"���=

ks.!
(	F°"ß�%&�/G[12]HW

()��I]á·¸2¹.!JKLÕÍ 3 °

?@MNB�%·¸2¹ ��·¸2¹>��

��·¸2¹�Õ;é; 3°MN�O¾"ß,

¡#�FG�§/�DPÙQÒ�R¾S��I

P 1wT�UV�çW��XY#OZ�[\�

��ç�]^_=�á·¸2¹,�w`,��

�îa�¿��ÚÛ>���ØÀ�b:§/á

·¸2¹.!
(ÕÍ()fg3@AÚÞ Ò

" ºc4 ()��ÚÛ>()���Ø 3 °

dÕ� 

�%·¸2¹	
#��ef ghij  

_�k l/mn1���%\]?o
���ô

�
p��%·¸2¹��wK�¨t¥�
�q

r5�K�()��st�uv©w()�Ð��

��ýÌ0�x¥yz�#()���=ø(z

¥�b:����ô�³Ú��%·¸2¹�.!


(

[6]

Ú�O{���d�|Q�Iyz>��ô�

;C�æ�.!�*��#b}~����7É

��O¾���ü]<=�³���������

VWQ���� 

�����;°½¾���õ/0���()

��0()tx¥��l�r �()tx|�

� 1 �� !�"#$ 

���� ���� 

���� 

�� ! ��"#$% ��"#&' () (* 

��+, 

"-���� ./012 �3�456 78� 9:;<�0

=>� 

�3?*�0@A

-?B*� 

����*

CDEFGH 

������ 12IJKL

MNO 

PQDRQS*0TUV

WNI0XYZ[�\]

M^ 

_RQS* R̀QNI0

Qa_bcdSRef

�gh%I8ijDk

ljJYZ[Qamn

opqrsSO 

9:;<�0

=>� 

�3?*�0��

78�th�
0

��uv 

SPSS� 

������

�� 

12IJKL

MNO 

wxI0wyI0IS[

zID[^[zI0��

{&|�D��}~�S 

�z����
D78

��S 

9:;<�0

=>� 

��uvD��

PageRankDHITS�

�D�3��g�

�� 

UCINET� 

 



�14� �  �  �  ; � 35H 

 

�l�������·¸2¹�.?o��ô��

�·¸2¹�.!
(#~��l?�VQ�Ð

�����()����ô�sQ���³Ú��

-�%�?��z ���z J�?�^_�T

��Th�ÕãÛz�,��>�JV1

[13~15]

�J

��Ðz�zQxO{��#$J�lwfg()

�Q��«
(��ýÚ�l ID �������

l�yz³�nk� 

�4����� Ü�·¸2¹���ÊéE

�û��������=�()��³����:

¡�uÙQ�Ò¢£��lö���$�Ò56>

¤y�#����=�³�¡#�¥¦ �Ö1Ù

Q�¿() À

[16]

�:¡+¡#��lÍ=§�¿�

l À��,%��lõ�lö�~$�¿��ô

 À�b.� 7iJ����·¸2¹.!JK

#
()s .!�*>.!"����s+¡#

³¨FG� 

��J�����·¸2¹.!
(�)s

#$Cs���%&�©�0·¸2¹;<°]

�-. û� ��6ª1�A«�J��.!

û'�������·¸2¹�.!
(Cs

Ûzs��é�������� ¬8éë­

`�
(

[13,16,17]

�}	��Cª�
(³�$

%`�FGH9®Ê�HI��ë�<=¯=

#·¸2¹#����=£¤~$�%�s°�

�
(

[18,19]

�½°]��~$�}	J�°]w

fg()��Q�9#$��zQ�±²�û'


(�Cª

[7,20]

³´é·¸2¹#()���Ú

Û=	µø�ßÍ=Ýh��Üù=ÝÚÞ 	


,��¶°�²]�ß������Ã��û

·	����·¸2¹³�ø�#C°�²]�

�=��¿¸¹º»À�ß��+�¼#³Ð�

() =�¢£���()õ-.�Üù=ÝÚ

Þ 	
,÷¤�ß��:;�j	?����

�·¸2¹�½§·¾w#� 

�����.!�*�ëV0¿�ÀÁVW

Ê?�©�êú¨]������F]�õ��

��¿�ÀÁVW�~��	°]û��0°]6

z^_Õ;�©�0F]�6z^_Õ;�³��

êú¨]����F]�>����HI�¼ø�

���TV>ÂcVö��ÃH��P'ÄÅ��

�Ûz�~$ÀÁVW��0Æ§���~$ï«

=Õ;Ê°]wK�ï« tÇ ~$,��>Q�

Èá¿�ÀÁõ~$ÀÁïÉ<=�ÊËø�~�

°]�¿��Ìø��½°]����~$��F

]��ï«� 

.²� 7<==«������~$Í�ë

V	R�RÎÍ±R�ÏÎÍ�©�êú¨]��

������û��bÍR�Í³��êú¨]�

�lö������~$�RÎÍ�³��êú¨

]��lö����ÐyÛz�ÈÑ���ÏÎ�

���~$Í�Êø�êú¨]������lö

������>��ÐyÛz�Ð�����<=

J�����l?Ò��u<=Ú¨��l?Ò�

�u	�l�Ó�]�� 

������·¸2¹.!�*�­��

ñ	%�ÔC�����Õ;"�� 7���

��Õ;"�Õ�Ö×�}	Ø�´�ÔC�³

�Ù´�l�ûsxÚ�³�Ö^_~��Ûç

­Ü�FÉë¼����Õ;"��ÝÒ�iJû

sØ��ZÛ­��Êø�ÞßÔC����"�

�,-���ø�Ù´­Ü=�s
Ø�xÚ� 

§/iJs���<==¡#�FG@�<

=�����·¸2¹	
#����=���

¥�àZ� áE� à�z3()fg�ô4�

â�O�ãG�u Õ0VW3()���ô4�

��x¥~�z �øz�à¡�J�Î�l�

��Ü=ÝÚÞ 	
,÷¤ß������ä

��ÓÔÕÖ3()���ô4�%�;­��.�

§/Ñ���ç=ÉÊ�à�Ëwù56���

12ô>?���ÉÊé·¸2¹.!�*� 

3  ��	
��
���������� 

3.1  ����� 

¿12ôÀ;CÁÂÃÄ�å��æ§�ç�

McClelland � 1973 ÇÉÊ�Îá12ôs¾Íõ

"ß±"ßç�±fÓ=�Î½¾bØè¤~é

±~�$�-. J� �ô û�±�ê

[21]

�1994

Ç�Î> Spencer ^Cëá;°ÁÂ�kÍ�áì

C"ß3±íî /`4=¥ç�hõCïç�h

�Õ�ð��ø�ýÚø(�QzQÊð�-. 

J� ��6ª uðÁÂ û�>�ê1ø.!

�_ÍJ�>°
û'

[22]

� 

ð�çh#<=>��¿12ôÀ���á�

ìíb¿12�ôÀ ¿12û'À±¿12ñ�À

1

[11,23]

�12ô�ÁÂ@ò4J�2� ót±ô



� 11� ������	
��
������������� �15� 

 

�¾Ú¿12À�ò¾�	õÉö��]��12

ô�ÁÂ#��23=äù÷ø½5�çh�Í


sCù>2�
ö���|�
(:<=«�1

2ô>?

[24]

� 

12ô>?	
úùìCç� (�6ªw

x�ûC$D³Ð12ô¾ñ�ü>�12ô>

?ýÌ�McClellandXÊ�12ôýþ>?Í�

�%&�Ä>?á
}°]ñ��³ÐP�ÙQ

LÕÍ���¿ýþ�sdÕÀ>���¿ýþ

��dÕÀ�ýþ�sdÕ@A-.>J��:ý

þ��dÕ@A��6ª uðÙ� û�>�

ê���12ô	J12h�%§�ô¾Ú��

�12ô	7����#�ô�	�Õ¥ç�h

õCïç�h�~�bñ� 

3.2  ���	
������� 

������=�¡#4ÙÙªª��l�·

¸2¹ýÌ	fÓ#�­fÓ=�°]�u9��

�!�Cï°]�C<ûs�§�>_Íû'�b

.�ø�012ô��;CE�56ð789:�

���·¸2¹�.!û'� 

§/%�12ô��ÉÊ��mn.!��

��·¸2¹�12ô>?�>?� 3°%§12

ô¾ñíb�IP 2wT�P=XÊé12ô¾ñ

�æ� 12ô¾ñ�s¾3��s12ô�~�

¾ñ�ò¾4>	�
`�_Í
(3��12ô

_ÍP���
4� 

3.2.1  ��� 

ÓÔ�è¤]�é·¸2¹#()��ÚÛ

=�ÓÔÛz��l uÓÔ����QÍ 3��Ò

Î>� 

( ) ( ) ( ) ( )Activity u AT u ADP u ADR uα β γ= + +  (1) 

�=�α  β  γ 	ø�ó���V�AT(u)PT�

l~���V �~���V �ë�S��l#

����Ó�·��ò�°ADP(u)PT�l���

�?/V �ADR(u)PT�l�����T�Î/

��VQ� 

3.2.2  ��� 

ÓÔ��½���l#F°����()�

�ÚÛ=�O�ÓÔÛz�:=§�Ê���l�

()fg�ô���l	µ��ê¥�ä~�z�

	µø�����ä��=§��OG^_���

§/��/�OGfb>?3LDA, latent dirichlet 

allocation4J�l�?/^_OGÕa�9å��

¶°OG���l=§�
(¬�@A��ô à

Z� áE�>à�z 4°_Í|z
(� 

LDA	 Blei1� 2003ÇÉÊ�C° 3�Á¦

fb>?�	C¼���ê�ç�JK

[25]

�§/�

� LDAOG>?ýÚ¿/�-��ÀÀÁ^_ !�

ç�Ê¿/�-OGÀ ¿OG-��À2°ÀÁ�^:

"ø�-r�#/��OGÕÒ���=§��¶

°_Í
(� 

1) ��ô 

��ôO¾%��l�$%V,��T 2¼_

Í()���T�@AdÕ����=��&? 

�¿'À1_Í�§/á��ôQ`Íä×z �

�z âãz�ÒÎ>� 

ä×zPT�l u?P�ìOG t/�#��

�-æz��ÂcÚ.aOG/���lVQ

u

read (�����ü�lVQ all���QÍ 

 ( )

t u

cov u read all=  (2) 

��zPT�l/�#�����Ûz���

TÚ./���lVQ

u

response (�ÂcÚ./

���lVQ

u

read ���QÍ 

 ( )

t u u

resp u response read=  (3) 

� 2 �������	
��
��� 

����� ���� �	
� 

�
����� ����������
�� 

����  

!"#$�%&  

!"#$�'&  

�(��)�� *+,���-./01 

23�456�783�79:� 

;<�4=>?@� 

AB�4CA�7&DEF� 

;��4G�=>�%&7'&/H%�IJ 

�K��)�� ���������K�L7MNOPQ �K�(� 



R16R S  �  T  U V 35W 

 

�=�tPTûsOG�uPTûs�l� 

âãzPT/�#���âã�)�IØC°

/§()�C°$%&?�:.$%*��$%V

�êë�+,;°/§()"�#������ë

�
-ù��l�âãz	�°&?�l�âãô

Ú>�âãz��QÍ 

 

1

( ) ( )

( )

t

v

diff u fans v

forward u

=
∑

 (4) 

�=� ( )forward u PT�l u�/§()�&?�

VQ� ( )fans v PT&?�l v�$%V� 

�l u��ô���QÍÄ�l~�OG t�

/��ä×z ��z âãz�ÒÎ>� 

( ) ( ) ( ) ( )

t t t t

Influence u cov u resp u diff uδ ε χ= + +  (5) 

�=�δ  ε χ	ø�ó���V� 

2) àZ� 

àZ�O¾%��l�O_Í()>_Í�

u()^_Õ;��l#ì°OG?P�()�

ë�@ò�àZK��ë�P��lJ;°OG�

Ó . �àZ�#.�Õ�/0�1º*(TOPSIS, 

technique for order preference by similarity to an ideal 

solution)

[26]

ð|Q�lF]àZ�� 

2W LDA wÊ�¿/�3OGÀÀÁá�

#/�=��Ã¥Á¦ d

t

�OGßÍ/��O

G�4�l?P�~�ìCOG�w�/�ß

ÍC°¯É

,t u

D �¯É=Ã�¬s¾Í

t,u

d

+
�Ã

�¬s¾Í

t,u

d

−
�;5 t PTûsOG�u PT

ûs�l�s¾�#/�� d

t

õ

t,u

d

+
 

t,u

d

−
�6

789Í

t,u

S

+
 

t,u

S

−
�Õ!PT�Å0OG+	�

:9OG

[7]

�  

�làZ����QÍ 

 ( ) ( )

t t,u t,u t,u

Expertise u S S S

+ + −= +  (6) 

t,u

S

+
 

t,u

S

−
���I� 

 

t

d = ��������	
  (7) 

 

,

max( )

t u

t,u

d

D

+ =  (8) 

 

,

min( )

t u

t,u

d

D

− =  (9) 

 ( )2
,

t,u t u t

t

t u

S d d

d D

+ +

∈

= −
∑

,

 (10) 

 ( )2
,

t,u t t u

t

t u

S d d

d D

− −

∈

= −
∑

,

 (11) 

3) áE� 

�l�áE�O¾%�_Í�u()Õ;�0

Æáz>/�~é� 2°6z��� 

ÆázPT�l?P�w�/�=�Æá/�

w;ÃH�ë¨�Æáz�¥�.�l�áE�"

�¥�Æáz���QÍ 

 ( ) 1

t t,u t,u

Creativity u forward Sum= −  (12) 

�=�

t,u

forward PT�l u~�OG t&?�/�

VQ� 

/�~é�O¾	��ûsOG�/�ö�

�~é��<=��#/�PTÍC°�>>?�

/§>¦3TF-IDF, term frequency-inverse document 

frequency4Î½�Q�9åÕ�@A��*��û

sOGö�/��~é��CDÃ�¬ßÍ.�l

�~é��BÍ Similarity

t

(u)� 

�láE����QÍ 

 

1

( ) ( )

( )

t t

t

Noverty u Creativity u

Similarity u

=  (13) 

4) à�z 

à�z�ûsOG�?/ �/ &?V;

�lü?/ �/ &?V�ÃHðPT��¬

�¥�S��lJOG23�~��� ( )

t

Focuse u

PT�l u#OG t�à�z�

,t u

Post PT�l u

JOG t?P�w�?/VQ�

,ut

Reply PT�l

u ~� t OG�T�w��/VQ�

,t u

Forward P

T�l u ~�OG t &?�w�?/VQ�~�

z���QÍ 

, , , ,

1 1

( )

n n

t t u t u t u t u

t t

Focuse u Post Post Reply Replyκ η
= =

= + +
∑ ∑

 

, ,

1

n

t u t u

t

Forward Forwardλ
=
∑

 (14) 

�=�κ η λ	øó���V� 

ÃC���ô àZ� áE� à�z/Ð

«bé�l�=§�
(����QÍ 

( ) ( ) ( )

t t t

Centrality u Influence u Expertise uζ σ= + +  

 ( ) ( )

t t

Noverty u Focuse uτ ϕ+  (15) 

ζ  σ  τ  ϕ; 4°�VýÚï«�Û>?3SEM, 

structural equation modeling4���à^_îC`

K�åÚw� 

3.2.3  ��� 

=Ý�PT·¸2¹#()��ÚÛ=ßÍ



� 11� ������	
��
������������� �17� 

 

=Ýh�Üù=ÝÚÞ 	
,��¶°�²]ß

��zQ� 

=Ý�O¾��ï«D��|Q�ï«D�|Q

ÃÌ��	BurtÈP�ï«EF�*>FreemanÈP

�=Ý=§z�*�<=­ÜP� FreemanÈP�=

Ý=§z�*�Í��

[27]

�Freeman�Í�IØC°

_�hK#Gë�HI�s�;°
ø�ýÚ=ÝÚ

Þ±	
():��ü]�=Ý�|Q�	C°·#

ë�Ûzst�Í=�Î·�=��b.�§/Ñ�

=Ý=§zßÍ=Ý�^_ï«D�|Q

[28]

� 

��¶OG·¸2¹�=Ý�
(¬ö7�<

=x¾[���VW«�����~$Í�§/«

������~$ÍÍ��ÏÎÍ���ÏÎÍ�

ÅÉ�­�����ï«,()� ��#��Ï

Î����Í G=(V,E,W)=�

1 2

{ , , , }

n

V v v v= � 	�

·�¯É�

1 2

{ , , , }

m

E e e e= � 	�·ö���¯É�

{ 0 | , 1,2, , }

ij

W w i j n= > = � 	��Î½¯É�#�

���Í G=��·PT�����l��PT�

lö����~$�����PT�l����

����Î½��PT�lö�����V���

�V�¥�Ê~��Î½¬�¥� 

=Ý=§z���ëJI�� 

�� 1  ��· i��	
 j> k; 2·��H

�ôÍ 

 ( ) ( )

jk jk jk

b i g i g=  (16) 

�=�

jk

g PT· j> kö�¡#�×�V � ( )

jk

g i

PT· j> kö�¡#�ËÚ· i�×�V � 

�� 2  ��· i~J�Í=w�·J�=�

z�>�9å4Í=· i~�õÍ=w�·J�=

�zÒ#CÜ�wùÄ·�KJ=Ý=§z

(absolute betweenness centrality)� 

 ( ) ,
n n

ABi jk

j k

C b i j k i j k= ≠ ≠ <
∑∑

�  (17) 

�� 3  ��· i �~J=Ý=§z(relative 

betweenness centrality) 

 

2

2

3 2

ABi

RBi

C

C

n n

=
− +

 (18) 

3.3  ������	
�� 

HW12ô>?á����=��lÕÍ÷

ý�× ÓÔÕÖ OG·¸2¹>��·¸2¹

4 a�§�XÊé·¸2¹���LC Û�IÍ

1wT� 

 

� 1  �������	
��
 

1) Identify_Activists�* 
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2) Identify_TopicLeaders�* 
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3) Identify_OpinionLeaders�* 
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(�ªOG·¸2¹==Ý�

¬#M¬ kös�ßÍF°���·¸2¹��*
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OpinionLeaders=∅  

Construct graph g=(V,E,W) based on topic 

V=∅ , E=∅  

for each id ∈  microblogger 

V← id 

if id has relations with forward or comment id1 

if <id1,id>∈E  modify w(id1,id) 

else E←<id1,id>, w(id1,id)=1 

endif 

            endif 

        endfor 

     end Construct 

for each u∈V 

if u∈TopicLeaders 

compute Intermediary(u) 
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        endif 

if Intermediary(u)>k 

OpinionLeaders← u 

        endif 

     endfor 
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