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Abstract: Key entities of a document can help to summarize the subjects of the events

or the topics that the document describes, which can contribute to applications such as

entity-oriented information retrieval and question-answering. However, entities in free text

are unordered and hence it is important to rank entities of a document. In this paper,

firstly, we make full use of features of entities that extracted from the document and draw

support from Wikipedia and Word Embedding to generate external features. Then, we

propose a novel ranking model named LA-FSAM(FSAM based on AUC Metric and Logistic

Function) which is based on forward stagewise algorithm additive modeling. In LA-FSAM,

we employ the AUC(Area Under the Curve) metric to construct the loss function and the

logistic function to integrate features of entities. Finally, the stochastic gradient descent

is utilized to optimize parameters of LA-FSAM model. After experiments, our evaluation

shows the efficiency of the model we proposed.
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0 Ú ó

�Xpé�xN�,å, °þ�ä#ª©�êâE3ØäO�, ¿�ù
êâ¥

�;X�¬uÐL§¥­��z�¯�Ú9�?Ø{K. �c, g,�ó?n(Natural

Language Processing, NLP) Eâ�Øä¤Ù¦�·��±|^·¶¢N£O[1] (Named

Entity Recognition, NER) Eâ£O©�¥Ñy�¢N. ,
, �©�¥�3éõ¢N�, X

ÛJ�©�¥�­�¢N5�x¯�(½{K)�u)ÌN(<Ô½Å�)�u)/:Òw�c

�­�, Ï�ù
¢N¥=k�Ü©´�©�ÌK�'�, ¿��þ�¢N�U¬ìv½�


©�ÌK, 
�©�ÌKÃ'�¢N�U¬ l¯�(½{K)��¿K�é©�ÌK�n

).

C
c5, éu©�'�cÄ��ïÄáÚ
�5�õÆö�'5[2-11], §�3é©�

¥�c�?1­�5üS, l
ÀÑ top-k �c���©��'�c. Ù�{Ì��Äc�

3©�¥�A�, XcªÚ �[2]
!©�(�[3]

!_�©�ªÇ[4-5]
!c��ÌK©

Ù[6-7]�. ¦+�3�þ©�'�cÄ��ïÄó�, ,
é©�­�¢NüS�ïÄ%�

éj". ©�­�¢NØ=�±Ä�V)©�ÌK[12], 
�kÏu&Eu¢[13]Ú¯�X

Ú[14]��¡�ïÄ. ~X, 3&Eu¢XÚ¥|^¢N|¢�'©��, 3|¢��L§¥

�Ø©�¥�Ã'¢N�±k�/Jp©�u¢�O(Ç; Ó�3¯�XÚ¥, XÛk�/

£O©�¥�­�¢N�Ã'¢N�±�Ð/¦)Ñ¯K�Y. Ïd, é©�¥�¢N?1

­�5üSäky¢¿Â.

�©�éü©��­�¢NüS¯K, JÑ
�«#�üS�. LA-FSAM (FSAM

based on AUC Metric and Logistic Function). LA-FSAM´�«ÄuJ,(Boosting)�c�©

Ú�{[15], §¿©�Ä¢N3©�¥�­�A5, J� 4 «¢N©�A�, ¿|^�Äz�

Ú�y Word2Vec Ú\ 2 «¢N	ÜA�. LA-FSAM �.$^U?� AUC OK�ï��¼

ê, ¿¦^Ü6d�¼ê·Üþã 6 «A���Ä¼ê, ÏLI5Ôöêâ¿|^�ÅFÝ

eü{ÆS�.ëê, �ªÏL¢�é', y²
�©¤J�{�k�5.

�©�Y|�Xe: 1 1 !{�o(�'ïÄó�; 1 2 !/ªz½Âü©�üS¯K;

1 3 !�[0��©�ïÄ�{; 1 4 !ÏL¢��y�©¤J�{�k�5; 1 5 !o(

�©.

1 �'ó�

²;�¢NüS¯KÌ�A^u&Eu¢+�, �3�â¢N�^r|¢��'5,

é¢N?1üS[14,16-18]. 3ù
¢NüS?Ö¥, ïÄ�'�3un)^r|¢¿l°þ

�!É��êâ
¥�£�^r|¢��'�¢N8. ©z [14] '5uXÛn)^rgd

Ã5K�|¢¿�£�'�¢N½¯�, T©z¦^�|¢�'�©�8Ú�£¥5J�

�'A�, ©O¦^ RankSVM Ú Coordinate Ascent �.é|¢(J?1�'5üS. ©

z[16-17] ÏL¦^(�z��£¥!¢N'XãÌÚ^rêâ5J�k�A�, ¿$^Ä

u GBDT ��.é|¢¢N?1�'5üS. ©z [18] ÏLÂ8¿�Ü�£¥!íAÚ|

¢F��ØÓ]
(���­)�¢N£ã5Jp|¢¢NüS�5U, T�{�¢��O\

#�¢N£ã, ¿�ÏL¼�^rXÛ|¢¢N�Cz5`zØÓ]
�¢N£ã. ÆS

üS(Learning to Rank, LTR) �{�2�A^u&Eu¢+�¿��
�Ð�Ly, ©z

[14,16-17] ¤¦^��{þ�ÆSüS�.. ÆSüS�{�â�.�êâÑ\/ª�±©



1 1 Ï �ÿu: Äuc�©Ú�{�©�¢NüS 93

�Äu Pointwise!Pairwise Ú Listwise �üS, ùa�{J�A�, ¿Ôö RankSVM!J,

�.½ ²�ä�üS�.[19]. Ïd, éu©�¢NüS¯K, �©�ÄJ�©�¥k'¢

N�­�A�¿ÏLÆSüS�{KÜõ«A�5¢yüS�..

,
, �©¤J�¢NüS¯K´�éu?¿�©�©�, �â©�£ãSN�ÌK,

é©�¥�¢N?1­�5üS, ù�©�'�cÄ��ïÄkér��'5. ©z [2-5] |

^©�¥�c�A�, ~Xc5!cª!_�©�ªÇ! �Úc��Ý�, ÏLI5Ôö

êâ¿A^iÒÆS�{5Ä�©�'�c. �iÒÆS�{¥, ©z [8]Ägò�Åir

�{A^u'�cJ�¯K, T©¦^c�3wÄI�S��ÓÑy5ïác��m�'

X, ��Ñy
�þ�Äu�Åir�'�cÄ�ïÄó�, ¦�ÏLØÓ��{ïác�

�m��Â'X: ©z [9] ÏL WordNet ïác�c�m��Â'X; ©z [10] K|^c®

©ÙL«(Word Embedding) 5O�c��m��Â'X; éuÙ¦�iÒÆS�{, ©z

[7,11] $^Äuã��{½àa�{Ä�©�'�c. ©�'�cÄ��8I´J��©�

SNÚÌK�'�c�, Ì��Ä¶c!ÄcÚ/Nc, 
©�¢NüSK´¼��©�S

NÚÌK�'�­�¢N, ¦��ïÄ8I�q, ïÄé�ÑkØÓ.

Äu±þ�ïÄ, �©�Ä/Ï©�'�cÄ���'ïÄ5J�©�¢NA�, ¿�

âÆSüS�{JÑ LA-FSAM �.é©�¢N?1üS.

2 ü©�¢NüS¯K

�
�Ð/0� LA-FSAM �{XÛé©�¢N?1­�5üS, �!ò�[�Ñ�

{�9�­�Vg±9 LA-FSAM �{�òV.

½½½ÂÂÂ 1 #ª©� di, éu?¿�#ª©� di, §dIK ti!£ãSNciÚ¢N�L

E(di) |¤, = di = {ti, ci, E(di)}, Ù¥, ¢N�L E(di) = {ei1, ei2, · · · , eim}, eij(1 6 j 6 m)

�©� di ¥�1 j �¢N, �©Uì¢NÄgÑy�^S5üS.

½½½ÂÂÂ 2 ¢N�~8Ü Pi �¢NK~8Ü Ni, 3?¿#ª©� di �¢N�L E(di) ¥,

­��¢N�¤¢N�~8Ü Pi, Ù¦�{¢N�¤¢NK~8Ü Ni.

Ïd, �â½Â 1 Ú½Â 2 �±ò©�­�¢NüS¯K½Â�: éu?¿�½�#ª

©� di, gÄ/é©�¢N�L E(di) ¥�¢N?1üS,¦� E(di) ¥¢N�~8Ü Pi ¥

�¢Nü3¢NK~8Ü Ni ¥�¢N�c¡.

½½½ÂÂÂ 3 I5#ª©� dli, éu?¿�I5#ª©� dli, §dIK ti!£ãSN ci!

¢N�~8Ü Pi �¢NK~8Ü Ni �¤, = dli = {ti, ci, Pi, Ni}.

½½½ÂÂÂ 4 I5©�8Ü DL, I5©�8Ü DL d�X�I5#ª©� dli �¤, =DL =

{dl1, dl2, · · · , dln}.

LA-FSAM´Äuc�©Ú�{�iÒÆS�{, T�{Ì�d±e 4 Ü©|¤.

(1) ·¶¢NÄ�. éu?¿�½�#ª©� di, �©|^ NER EâÄ�©�IKÚ£

ãSN¥�¤k¢N, /Ï©z [20] ¤J�{éÄ��¢N8Ü?18�z?n, 8�z�

�¢N8Ü|¤T©�­�¢N�ÿÀ8, =½Â 1 ¥�¢N�L E(di).

(2) A�J�. éu?¿�½�#ª©� di, ²L1�Ú·¶¢NÄ��, O�¢N�

LE(di)¥��¢N3 6 «A�e��5�EA�Ý
 Xi, éuA�Ý
Xi¥�z�«A�

�8�z?n, =A�Ý
Xi¥z������\�Ú�u 1. 6 «A��½Â±9O��

{ò31 3 !¥�[0�.
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(3) �.ÆS. �½I5©�8Ü DL ���.Ñ\, LA-FSAMÏLØä/U\#�Ä

¼ê`z�., 3zgU\#�Ä¼ê�, ÏL4�z��¼êØä/�#�.�cëê,

���.Âñ. ùp, �.ÆS�`z8I�éu?¿�#ª©�di, ²LüS�©�Ù¢

N�~8ÜPi¥�¢N©êpu¢NK~8ÜNi¥�¢N©ê. äN��.�{±9ëê

ÆSò31 3 !¥�[0�.

(4) ¢NüS. ÏL1(3)Ü©¦)Ñ�.��`ëê�, ?¿�½��#ª©� di, ²

LcüÚ¢NÄ��A�J��, ÏLLA-FSAM�.�±��T©�¥¢N��ª©ê¿

éÙ?1üS.

3 LA-FSAM �{

�!ò�[�Ñ LA-FSAM �.�{0�!ÄuA��Ä¼ê�E!��¼ê�E±

9�.ëêÆSL§.

3.1 LA-FSAM �{

c�©Ú�{(FSAM)´�«ÄuJ,(Boosting)��{, FSAM �{�3ÏLUC

Ôö���­, ÆSõ�Ä¼ê, ,�ÏLòù
Ä¼ê?1�5|ÜJp�.5U[21] .

LA-FSAM �./� FSAM �{�g�, (Ü©�¢NüS¯K, �E·Ü�Ä¼ê��

�¼ê.AO/, �©Ä¼ê�üS¼ê, ÏLU\üS¼êJp LA-FSAM �.5U. �

b(X ;
−→
β ) �üSÄ¼ê, L(P, N, f(X)) ���¼ê, Ù¥, X �¢NA�Ý
,

−→
β ���A

�(−→x 1, · · · ,−→x 6)��­�þ, f(X) �Ä¼êU\��\{�., P �¢N�~8Ü, N �¢

NK~8Ü, K LA-FSAM �{��{ 1.

�{ 1 LA-FSAM �{

Ñ\: I5©�8ÜDL = {dl1, dl2, · · · , dln}, ��¼êL(P, N, f(X)), Ä¼ê8{b(X ;
−→
β )}

ÑÑ: \{�.f(X)

1. Ð©zf0(X) = 0

2. For t = 1, · · · , T

(αt,
−→
βt) = argmin

α,
−→
β

n
∑

i=1

L(Pi, Ni, ft−1(Xi) + αb(Xi;
−→
β ))

ft(X) = ft−1 + αtb(X ;
−→
βt)

3. ��\{�.

f(X) =

T
∑

t−1

+αtb(X ;
−→
βt)

�c�©Ú�{g´�q, LA-FSAM�{ÏLzg�ÆS��üSÄ¼ê9Ùëê5

Øä�`z�., Ø=¦)Ñp5U�\{�.üS¼êf(X), �ü$
`z¯K�E,

Ý.

3.2 ÄuA��Ä¼ê�E

Ä¼êb(X ;
−→
β )�üS¼ê, �½?¿#ª©� di �±�â¢NA�Ý
 Xi ¦)Ñ¢

N�L E(di) ¥z�¢N�©ê. �e5ò©O0� 6 «¢NA�.
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(1) IKªÇ. #ªIK��#ª£ãSN�pÝV)�o(, Ï~¬J9­�¢N,

~X©�£ã¯�(½{K)�u)ÌN(<¶, Å�¶)½u)/:( �). Ïd, ¢N3IK

¥�ÑyªÇ�±��¢N´Ä­���ä�â. ?¿�½¢N�L E(di), KIKªÇA

�−→x 1 �±L«�

−→x 1 =
(T count(ei1)

Zi1
,
T count(ei2)

Zi1
, · · · ,

T count(eim)

Zi1

)T

, (1)

Ù¥, T count(eij)�©� di ¥1 j �¢Neij3IK¥Ñy�gê, Zi1�©�di3IKªÇA

�e�8�zÏf.

(2) £ãSNªÇ. ©�£ãSN��#ª©��ÌNSN, õê¢NÑ5guùp, ¿

�Ï~­��¢N¬3£ã©�¥Ñyõg. Ïd, A�−→x 2½Â�¢N3©�£ãSN¥

�ªÇ. ?¿�½¢N�LE(di), K£ãSNªÇA�−→x 2�±L«�

−→x 2 =
(Ccount(ei1)

Zi2
,
Ccount(ei2)

Zi2
, · · · ,

Ccount(eim)

Zi2

)T

, (2)

Ù¥, Ccount(eij)�©� di ¥1 j �¢N eij 3£ãSN¥Ñy�gê, Zi2 �©� di 3£

ãSNªÇA�e�8�zÏf.

(3) ¢N �. £ãSN©�Ï~¬3©�mÞVã#ª¯�½{K�Ì�SN. Ïd,

¢N3��©�¥ÄgÑy� ��±��¢N´Ä­���äIO. ?¿�½¢N�L

E(di), KIKªÇA� −→x 2 �±L«�

−→x 3 =
1

Zi3

( m

totalpos
,

m − 1

totalpos
, · · · ,

1

totalpos

)T

, (3)

Ù¥, totalpos =
m
∑

j=1

j, Zi3�©� di 3¢N �A�e�8�zÏf.

±þ 3 �A��Äu¢N�N�A�, 
�e5ò�0��A��Äu¢N'X�A

�, ÏLA½�¢N'X�E¢N'XÝ
Mm×m(m�¢N�ê), ²LÄu PageRank ��

Åir�{, ¿ò�ª�­½�þ��¢N�A�.

3 PageRank[22]�{¥, �=£Ý
�þ©¤J¢N'XÝ
Mm×m, �Åa=�

þ
−→
t = ( 1

m
, 1

m
, · · · , 1

m
)T, Ð©VÇ©Ù�þ−→v 0 = ( 1

m
, 1

m
, · · · , 1

m
)T, γ��Åa=VÇ, K�

±ÏL

−→v t = (1 − γ)M−→v t−1 + γ
−→
t (4)

O���?¿#ª©� di ¥��¢NÄu,«'X�­½üS©ê�, t = 1, 2, · · · , ��
−→v tÂñ.

(4) Äu¢N�y�A�. TextRank[8]ÄgòÄu PageRank ��ÅirA^u'�c

Ä�¥¿���Ð�¢��J, ��Ñy
�þÄud�{�'�cJ��ïÄ. TextRank

ÏLü�¢N3wÄI�S��ÓÑyïá¢Nm'X. �©òwÄI�½Â�z�é

{(�)IK). ?¿�½¢N�L E(di), éu=£Ý
 Mi ¥�?¿�� mijk, k

mijk = Scount(eij , eik), (5)
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Ù¥, Scount(eij , eik)�©�di¥¢NeijÚeikÓ�Ñy�éf��ê. ��=£Ý
Mi�

éMi�8�z?n.

(5) Äu�Äz��A�. �Äz��¡¥�\ó�(inlink)ÚÑó�(outlink)Jø
¢

Nm´L��Â'X, ÏLù
�Â'X�±ïák��¢N'XÝ
Mi. �©Ì�¦^�

Äz��¡¥�Ñó�. ?¿�½¢N�LE(di), éu¢N'XÝ
Mi¥�?¿��mijk,

mijk =
OutLinkCounteij

(eik) + OutLinkCounteik
(eij)

2
, (6)

Ù¥, OutLinkCounteij
(eik)L«3¢Neij��Äz��¡¥Ñó��¢Neik��ê, Ón,

OutLinkCounteik
(eij)L«3¢Neik��Äz��¡¥Ñó��¢Neij��ê. ��=£Ý


Mi�éMi�8�z?n.

(6) Äuc®©ÙL«�A�. c®©ÙL«ÏLÔö°þ��¥5��Û¹c®&E

�ê�.c�þ, éù
c�þ?1O�ö��±��c®�m��Â'X, duÔöc®

©ÙL«I�°þ���¥¿�Ñ���, �©��¦^�y Word2Vec ��c®©ÙL«

¿¦^{u�qÝ5ïá?¿ü�¢N�m��Â'X. ?¿�½¢N�LE(di), éuT¢

N'XÝ
Mi¥�?¿��mijk, k

mijk =

−→
V eij ·

−→
V eik

|
−→
V eij ||

−→
V eik|

, (7)

Ù¥,
−→
V eijÚ

−→
V eik©OL«¢NeijÚ¢Neik3c®©ÙL«¥�c�þ. ��=£Ý


Mi�éMi�8�z?n.

éu?¿�½#ª©�, �âþã�{O�ÑA�Ý
 X �, A^Ü6d�¼ê5(

Üù 6 «A�, =

b(X ;
−→
β ) =

1

1 + e−X
−→
β

, (8)

Ù¥,
−→
β ���A���­�þ.

3.3 ��¼ê�E

©z [23] JÑò AUC OK��üS¯K���¼ê, ¿�©z [2] ò AUC OK��

'�cüS���¼ê. Ï�üS¼ê�3ÏLüS�¦¢N�~8Ü¥¢N�©ê¦�

U/pu¢NK~8Ü¥¢N�©ê, ù�`z8IÚ AUC OKé�q. Ïd, �©¦^

AUC OK�E��¼ê. AUC �O�½Â�

AUC =
Σj∈P Σk∈N /(f j(X) − fk(X))

|P ||N |
, (9)

Ù¥, f j(X)Úfk(X)©OL«²¼êf(X)üS�1j�¢NÚ1k�¢N�©ê, P�¢N�

~8Ü, N�¢NK~8Ü, /(x)��«¼ê, k

/(x) =







1, x > 0,

0, x 6 0.
(10)
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�âüS¼ê�`z8I, ½Â��¼êL(P, N, f(X))�

L(P, N, f(X)) =
Σj∈P Σk∈N /

(

fk(X) − f j(X)
)

|P ||N |
, (11)

�´, du�©¦^�ÅFÝeü{4�z��¼ê, �â AUC ½Â���¼

êL(P, N, f(X))¹k�«¼ê/(x), 
�«¼êØ��, Ïd�©¦^ Sigmoid ¼êS(x)O

��«¼ê/(x),

S(x) =
1

1 + e−x
. (12)

Kúª(11)��¼êL(P, N, f(X))�±­#½Â�

L(P, N, f(X)) =
Σj∈P Σk∈NS(fk(X) − f j(X))

|P ||N |
. (13)

3.4 ëêÆS

d1 3.2 !Ú1 3.3 !�±�� LA-FSAM �{¥Ä¼êÚ��¼ê, nÜ1 3.1 !¥

LA-FSAM �{�0�, LA-FSAM �{��ª8I`z¼êO�´

min
αt,

−→
βt

n
∑

i=1

L
(

Pi, Ni,

T
∑

t=1

αtb(Xi;
−→
β t)

)

. (14)

�â LA-FSAM �{, éu t = 1, 2, · · ·, T , ÏL1 t gU\=ÆS�cÄ¼ê b(X ;
−→
β t)

9ÙXê αt, l
Øä%C8I`z¼ê(14), Ïd, 1 t g=I`z��¼ê

min
αt,

−→
β

J(α,
−→
β ) =

1

n

n
∑

i=1

∑

j∈Pi∧k∈Ni
S(fk(Xi) − f j(Xi))

|Pi||Ni|
, (15)

Ù¥,







fk(Xi) = fk
t−1(Xi) + αbk(Xi;

−→
β ), (16a)

f j(Xi) = f
j
t−1(Xi) + αbj(Xi;

−→
β ), (16b)

bk(Xi;
−→
β ) Ú bj(Xi;

−→
β ) ©OL«²Ä¼êb(Xi;

−→
β ) üS�1 k �Ú1 j �¢N�©ê.

�©¦^FÝeü{4�z��¼ê(15). FÝeü{Ì�k1?nFÝeü{Ú�

ÅFÝeü{. �Ä�1?nFÝeü{�mE,Ý�p, �©æ^�ÅFÝeü{. 3

LA-FSAM ¥, zgU\#�Ä¼ê�¦^�ÅFÝeü{¦)�`ëêα Ú
−→
β . LA-FSAM

�.ÆS�{��{ 2:

�{ 2 LA-FSAM �.ÆS�{

Ñ\: I5©�8ÜDL = {dl1, dl2, · · · , dln}, ÆS�Ý lr

ÑÑ: αÚ
−→
β

1. j = 0

2. Ð©zα(0),
−→
β (0)
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3. eJ(α,
−→
β )�Âñ, KÌ��

éuÔöêâ8¥�z��©� dli

α(j+1) = α(j) − lr
∂Ji(α(j) ,

−→
β (j))

∂α
−→
β (j+1) =

−→
β (j) − lr

∂Ji(α(j) ,
−→
β (j))

α
−→
β

j = j + 1

�{ 2 ¥Ji(α,
−→
β )�Äu©�dli���¼ê

Ji(α,
−→
β ) =

∑

j∈Pi∧k∈Ni
S(fk(Xi) − f j(Xi))

|Pi||Ni|
. (16)

e¡�Ñ�{2¥ ∂Ji(α,
−→
β )

∂α
Ú ∂Ji(α,

−→
β )

α
−→
β

�O��{.

∂Ji(α,
−→
β )

∂α
=

∑

j∈Pi∧k∈Ni

∂S(∆fkj)
∂∆fkj

(

∂fk(Xi)
∂α

− ∂fj(Xi)
∂α

)

|Pi||Ni|
, (17)

∂Ji(α,
−→
β )

α
−→
β

=

∑

j∈Pi∧k∈Ni

∂S(∆fkj)
∂∆fkj

(

∂fk(Xi)

∂
−→
β

− ∂fj(Xi)

∂
−→
β

)

|Pi||Ni|
, (18)

Ù¥,











∆fkj = fk(Xi) − f j(Xi), (20a)

∂S(∆fkj)

∂∆fkj
= S(∆fkj) · (1 − S(∆fkj)). (20b)

�±�âúª(16)�±��















∂fk(Xi)

∂α
= bk(Xi;

−→
β ), (21a)

∂f j(Xi)

∂α
= bj(Xi;

−→
β ), (21b)



















∂fk(Xi)

∂
−→
β

= α · bk(Xi;
−→
β ) · (1 − bk(Xi;

−→
β ))(Xk

i )T, (22a)

∂f j(Xi)

∂
−→
β

= α · bj(Xi;
−→
β ) · (1 − bj(Xi;

−→
β ))(Xj

i )T, (22b)

Ù¥, Xk
i Ú X

j
i ©OL«Ý
 Xi �1 k 1Ú1 j 1.

ò ú ª(20)!(21)!(22)© O � \ � ú ª(18)!(19)� ± ¦ Ñ � { 2 ¥

� ∂Ji(α,
−→
β )

∂α
Ú ∂Ji(α,

−→
β )

α
−→
β

.

4 ¢ �

�!òÏLXÚ�¢�5µÿ LA-FSAM �.�Ly. e©ò©Oéêâ8!�'ë

ê��!Ä¼êU\êþé LA-FSAM �.�K�!Ä��{� LA-FSAM �é'±9Y

~?1�[`².

4.1 êâ80�
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8cvkk'©�¢NüS�'�úmÿÁêâ8, �©¦^5gu©z [24] �úm

#ª��êâ8, ¿éÙ?1<óI5��µÿêâ. Têâ8¥�©�Ì�5X�y|¢

¥¥À/«Àâ¯�9{K��, ùp=¦^z����IK�£ãSN. �©lêâ8¥

�ÅÀ� 500 ^#ª��, ¦^ Standford-NLP[1]óäÄ�©�¢N¿<óéÙz�©Ù?

1­�¢NI5, ��ò 80% �I5êâ��Ôöêâ, �{ 20% �I5êâ^�ÿÁê

â. êâ8¥­�¢NêþÚOXL 1 ¤«.

LLL 1 êêêâââ888­­­���¢¢¢NNNêêêþþþÚÚÚOOO

Tab. 1 Count of key entities statistics of documents
¢Nêþ ©�êþ Ó©�'~/%

> 1 500 100

> 2 487 97.4

> 3 389 77.8

> 4 201 40.2

> 5 89 17.8

4.2 �'ëê��

ëêlr: ëê lr �ÆS�Ý, ���ÆS�Ç�±\¯�{ 2 ¥`z�Ý, �´L��U¬

Ñy��Ã{Âñ, ²L¢��©À� lr = 0.01.

ëê γ: ëê γ ��Åa=VÇ, 3 0.16 γ 60.9 ���S, �©±²þ��¼ê��²þ

AUC ��IO, ÏLéì¢�5©Ûγé LA-FSAM �.�K�. dã1�±wÑ� γ >0.3�²

þ��¼ê���!²þAUC���, nÜ�Ä²þ��¼ê��²þ AUC �� γ �Cz, �

0.76 γ 60.9�²þ��¼ê��²þ AUC �ªu²­, Ïd�©À� γ = 0.8.

ã 1 �Åa=VÇ γ é LA-FASM �K�

Fig. 1 Evaluation of γ

4.3 Ä¼êU\êþé LA-FSAM �.�K�

d1 3.1 !�{ 1 �±�� LA-FSAM �{ÏLØä\\#�üSÄ¼ê5`z�..

éu�.Ä¼êêþ t, �âã 2(î�I�Ä¼ê\\êþ, p�I�²þ��¼ê��²

þAUC�)��, �XÄ¼êêþ�O\²þ��¼ê�Øä~�, ²þ AUC �ØäO�, ¿�

� t 6 10��Xt�O\²þ��¼ê��²þ AUC �Cz²w, � t > 30�²þ��¼ê�

²þ AUC �Åìªu²­. Ïd, Äuc�©Ú�{� LA-FSAM �.é¢NüSk�.

4.4 ØÓA� LA-FSAM �.�K�

�
ïþØÓA�éu LA-FSAM �.�K�, éu1 3.2 !0��z��A�, �¢��
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!ÏL©O£ØTA�, ¦^�{A�Ôö�., ©Û3"�TA��¹e LA-FSAM �üS5

U. Ó�/, ±²þ��¼ê��²þ AUC ���µd�I, dã3�±wÑ, A� 3¢N �

ÚA� 1 IKªÇé LA-FSAM üS�.K���.

ã 2 Ä¼êêþé²þ��¼ê�²þAUC�K�

Fig. 2 Evaluation of number of basis function

ã 3 ØÓA�éLA-FASM�K�

Fig. 3 Evaluation of features

4.5 Ä��{0�

�
y² LA-FSAM �.é©�¢NüS�k�5, �©À� 6 «�{��Ä��{, §

�©OXe.

ÄuªÇ�ÚO(Frequency): d�{=�Ä¢N3©�¥�ÑyªÇ.

Äu ��ÚO(Position): d�{=�Ä¢N3©�¥ÄgÑy� �, ¿��XÄgÑ

y ��Øä��­�§Ý�gü$.

Äu�ÓÑy��Åir(TextRank): d�{Ì�Äu©z [8] ¤J, ÏL¢N3wÄI�

S��ÓÑyïá¢Nm�Â'X, ��ÏL�Åiré¢N!:?1üS, ùpwÄI���

�©�¥�z�éf.

Äu�Ä��Åir(WikiRank): ù��{� TextRank aq, �´WikiRank ÏL�Ä

z�ó�(inlinks and outlinks)ïá¢N�Â'X.

Äuc®©ÙL«��Åir(WordEmbeddingRank): d�{Ì�Äu©z [10] ¤J, Ï

L/Ïc®©ÙL«¼�%¹�Â�c®�þ, ¿ÏL�þm��qÝïá¢Nm�Â'X, T

�{Ó�¦^�Åiré¢N(:?1üS.
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RankSVM: RankSVM[25]´Äu Pairwise �ÆSüS�{, ¿� RankSVM �´8c�k

?�üS�{��, �2�A^uüS¯K¥.

4.6 ¢�(J

�âL 1 �±wÑ�u 20% �©�8¹k�L5��­�¢N. Ïd, �©¦^ LA-FSAM

±91 4.5 !¤ã 6 «Ä��{, éÿÁêâ?1¢NüS, ¿©OéüS��(J� top-1,

top-2, top-3, top-4 Ú²þ AUC ��¢�é', ¢�é'(JXL 2 ¤«. 3þãÄ��{¥,

Äu ��ÚO�{Ú RankSVM ��
�Ð�¢�(J; �´, � 6 «Ä��{é', �©

LA-FSAM �.���`�Ly.

LLL 2 LA-FSAM ���...���ÙÙÙ¦¦¦���{{{²²²þþþOOO(((ÇÇÇééé'''

Tab. 2 Comparison of average precision between LA-FSAM and other methods
Method Avg.P@1/% Avg.P@2/% Avg.P@3/% Avg.P@4/% Avg.AUC/%

Frequency 86.4 82.8 81.1 78.6 69.2

Position 92.2 82.5 72.2 63.3 86.2

TextRank 83.5 76.3 67.5 69.0 65.5

WikiRank 68.0 62.6 61.4 68.5 54.5

WordEmbeddingRank 55.3 52.0 57.0 61.9 61.9

RankSVM 92.2 85.9 84.6 77.3 87.6

LA-FSAM 94.2 88.9 85.5 79.8 88.3

4.7 Y~©Û

�!lÿÁ8¥�ÅÄ���©Ù�Y~©Û. ©ÙIKÚ©ÙSNXe¤«(du�Ì�

�, ©¥�õSN^“· · ·· · ·”O�).

U.N. says Syria death toll has likely surpassed 100,000

An image provided by opposition activists in April shows a mass grave said. . . . . . (Aleppo

Media Center/Associated. . . . . . ) BEIRUT – The ever-escalating death toll in Syria ’s two-

year civil war has likely surpassed 100,000, the United Nations said Thursday, . . . . . . carried

out for the U.N. human rights office. . . . . . . according to the U.N. analysis. . . . . . . over the

past year,” U.N. High Commissioner for Human Rights Navi Pillay said . . . . . . , including

babies, being massacred,” Pillay said. The death count — which likely underestimates the

total, Pillay said — . . . . . . , the U.N. noted, . . . . . . more deaths. But Pillay noted that

. . . . . . the strategic city of Qusair , . . . . . . the northern city of Aleppo, which . . . . . . for almost

a year. Any battle to retake Aleppo would likely be protracted and bloody. The U.N. has

repeatedly . . . . . . have failed. A joint U.S.-Russian initiative . . . . . . Syrian President Bashar

Assad agree to step down, . . . . . . Russian brokered peace talks.

T��©Ì��é“éÜI(U.N.)p?<�;[�4(Navi Pillay)uL�Q|æ(Syria)S

Ô¤Úu�<
ú�©Û(²”���. ��¥Ä��¢N®3©�¥^\o�NIP; <óI

5­�¢Nk: U.N., Syria, Navi Pillay; ² LA-FSAM üS�¢N©êlp�$�g�: U.N.,

Syria, Navi Pillay, Aleppo Media, BEIRUT, Qusair, Aleppo, U. S., Bashar Assad.

5 o (

©�­�¢NØ=�±Ä�V)©�£ã¯�½{K�u)ÌN�u) �, �kÏu&

Eu¢Ú¯�XÚ��¡�ïÄ, Ïd, é©�¢N?1üSäky¢d�. �©�éT¯KJ

Ñ
�«Äuc�©Ú�{�üS�.LA-FSAM, T�.¦^Ü6d�¼ê·Ü8«k�A
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�, $^U?� AUC OK�ï��¼ê, ÏLI5Ôöêâ¿|^�ÅFÝeü{ÆS�.ë

ê. �ªÏL�Ù¦Ä��{�¢�é'y²
 LA-FSAM �{�k�5.
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