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CLQA(Cross-Language Question Answering) egf_hjilkmign]oCp]qsrst8uZwv cgxay{zg|A}�~�x_yj� e��������ao��m�l��id�{�_��� (QBTE: Question-Biased Term Extraction)y��+� u���� c]xayj� u �g�����C��� X�� |A}��j  ���j¡�¢¤£_¥�¦ }w§C¨ ¡�¢ª©¬« � o_pgqgr{t b�cj­® e�¯]°�n�±g²1uwn³¢jig´ c�µg¶g·]¸m�ª¹»º r�¼¾½s¿CÀ³Á�Âme��s¢¤Ã]Ä b�ÅaÆ{Ç elÈ�ÉgÊ c Ã]Ä+¡j�+Ë cxaymº �³p�Ì � |8º �³p�Í ��Î_Ï Ê ÅCÐ e]n³¢�uwÉ8Ñ�ÒAÓ�n�Ô_Õ�Ê W ¢ª© [C\a^+`ab�csÖ Ò�×»¼ÙØ¤Ú�rÛ } �³É+¢+«+ule��m� cCxay�ÜÞÝ ��ß r ºd� X c]xay{����| � }��j  �m�j¡�¢�à Û }wá]â�ã edäCåa¡�¢

«�u�e��m� c « � ��Ñ�naoapCqgrjt_Ê ÆjÇ�` W ¢�«+u }wæ ¡ª© CRL QA
ß r º_} ��É v c 10 çaèaégêëCì }wíÙî i�ï]ð csµ]¶ e��s¢w¿CÀ `{c�ñCòC¶ Û elÈmÉ MRR 0.35

côóöõC÷�øªÝ �Cù]ú
50% Êdû X ��¢

«+u¤Ê]ü X � e]n î i�©ý r�þdr3ÿ xay{z]|
QBTE

Ö Ò�×»¼AØ q³Ú�r Û

A Comprehensive Learning Approach to Trainable QA: Toward CLQA

Yutaka Sasaki

ATR Spoken Language Translation Research Laboratories

2-2-2 Hikaridai, Seika-cho, Soraku-gun, Kyoto, 619-0288 Japan

E-mail: yutaka.sasaki@atr.jp

Abstract This report regards Question Answering (QA) as Question-Biased Term Extraction

(QBTE). This new QBTE approach liberates QA systems from the heavy burden imposed by question

types (or answer types). In conventional approaches, a QA system analyzes a given question and

determines the question type, then select answers from among answer candidates that match the

question type. This means that the output of a QA system is restricted by the design of the question

types. To confirm the feasibility of our QBTE approach, we conducted experiments on the CRL QA

dataset based on 10-fold cross validation, using the maximum entropy model as an ML technique.

Experimental results showed that the trained system achieved approximately 0.35 in MRR and 50%

in TOP5 accuracy.

Keywords: question answering, question-biased term extraction, maximum entropy model
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�������
ñaò+c Ò�� �s�_� } ��É v�	�
 � em�]¢���r�
� X �sxay e | �+¢ xayjz]| Ì QA: Question An-

swering Í��d����� b�c������ �_Ñ¾n cwxgy ��� c¤�� ë�� c � |���� ��� c � |����������! #"a��$ ¼% r�&�¼AØ � X n î v É_i�©
')(�*�+ xgyª��} ���RZ c�xgy��a��x]y³º �gp Ì Y

i b�c � |8º �³p�Í }�, ì ¡�¢ª©
-�.�/�0 xay{� e{Á21�¡�¢ �g�A} Ò�� �ª�g� ß rºd� X43 � �j¡d©
*�5�6�7�8:9 �j��� X xaymº �³pge âAî i<;CÄ }� |���� u Zwv�3 � �j¡d©
*�5�=�> x_y�º �ap c ë�� ��? �l�g�Ù} Ô_� Z¾v c� |����³� X � |¬}�@�A�B»}DC h v ��� ¡³¢�©
xCy�º �ap{e bdc�E u Z¾v PERSON

c
DATE u

É î i�F�G);aÄ c)H ��I x+y���J�K e_nô� ½+¡�É
FISH

c
BIRD u¤É î i�L�Mª��N+Ês�+É X � v Ó�id©Y i c#OQP � �d����� `{cªx_y�º �ap ��Î]Ï»}�Rg�YaY�� |Rº ��p �dÎ+Ï u Z�v Ô�� Z�v É�¢�©�S»�

Ë cdxCy�º �_p�Ê PERSON
` W ¢ xCy{� e J Z¾vb�c]�{�UTg� X µ N } � |���� u Zwv �m�j¡�¢ª©Z � Z njÊ X c « � �³Ñwn ñCòm�<VC¸ e bdc QA

�d�����gÊ � |+` Ós¢ xCy����WJ�K Ê cªxCy�º �_p
u ÉÙÑ T�X ;jÄme+� î v�Y ì �w�+¢�u ÉÙÑ[Z�Õ³Ê W
¢�© Y i cªx_y�º �ap ��Î]Ï e W]\�^]vd� |����m�
����_gr2` }�a�b ¡+¢a«au bdcw­ ® e µg¶ u[c Xa��C� ¢ ·�d�` W ¢ª© � e c CLQA(Cross-Language

Question Answering) �j����� }WV�e ¡m¢]fme b{cR �!g�� �#h ��e " É vª� |������ ����_]r<` }Dab ¡�¢�i Ð Ê W ¢ª©
È�j c SAIQA-II [10] ? clk�m äjå2n�o�ea��� QA

�d����� �Wpq$ ¼ % r�&�¼¬Ø }DV�e ¡+¢Dr�sut í \
� v É³¢ [3, 4, 6, 7, 11, 12, 13, 14] © Z � Z njÊ X c
« � �aÑ¤nCoCpjq{rst } u î i�u Z¤v t cWp �����
� �ªx]y�º �Cp �wÎ]Ï e â ^ i�Ò�� � äjå ß r º��·g¸ e b�cWO Ò�n<v�w }¤Ð ¡+¢�©+� X e c�x_y�º �
p �lÎgÏ��#x�y�z�{�bªc Ò�� � ägå ß r º�|jÎm�#}Ý�z�{¬}�~�� ¡�¢ª©
S_�{Ë c�T2� � �lxjy�� u Rd�¤Ý � �#� o�Ê c 10,000� o W î i»u ¡�¢�u c�T�� � �dxCys� e J Z v cWp
�d�����]� 	 �ªxCy�º �_p ��Î]Ï e W2\�^Cv c�µg¶
e+��� x]ys��� ç�� }¤í Ñ�i Ð Ê W ¢�© y � v c�R

�ªxCy�º �_p �lÎCÏ e â ^_v c � |���� ��� � i{´
e c�T]� � ���{� e º��j}�C�� Z iW��� ß r º t�iÐ uln³¢ª©
t Z cCx³yÙº ��p �]z){ }lí Ñ�i Ð Ê����di2�â e b�c Ò�� � ß r º�|CÎ¬���g� Z Ê�i Ð uln³¢�©

S��_Ë csx_y�º �ap ORGANIZATION
}�c

COM-

PANY u SCHOOL u R � ÷���� ¥�� ���4"C� ç��
eW�����³¡�¢muwÉ8Ñ }]ÝA}wí Ñli]´Ce b�c ORGA-

NIZATION esÁg¡+¢ xCys�»}¾µ]¶ e������gç�� Z c� |���� �»� � i]´ � ��� ß r ºj� ORGANIZA-

TION
º��j} « ����� � � É��j� � e µg¶³`<}gÝ ¡

¢muwÉ8Ñ ·�d Ê�i Ð uln³¢ª©
« � �+Ñ n yd�¬} ��� ¡�¢{i{´ c¤[]\_^a`Cbdc k
ignCoCpjqjr�tAu Z¾v cªx_ydzj|Ù}�~ xCy{� e+���
���_o����l�+i��s�C��� (QBTE: Question-Biased

Term Extraction)
y{��� u �m� cCx+y»º �+p»ulÉ

Ñ T�X ;gÄ } �³Éa¢a«au¤n Pöc�xCy�� u �s�����j�
e<��É v�� |A}��j  �m�j¡�¢ªà Û e " É v]��  ¢�©xCy�º �ap } �³É³¢_«au¾n P cªxgy u Ý � ���j�� X c � |¬}l�s��� X �s  ����¡�¢a«³u bdc�¡�¢ n¹ M�£�r º Ê�¯g°me�¤�¥a¡�¢ cw­ ® e�¦<§�n yª�+`W � c�µj¶j·]¸���¹¬º r�¼¾½d¿]À+ÁªÂ�e���� Ã]Äa¡
¢³«au bªc�¨ uD©�ª ÅaÆ�Ç�` W ¢�© Rg� i{´ c�R tR tg« � �aÑ¾nCogpgqsr�t]Ê ÆsÇ³` W ¢ � u ÉÙÑ�«¬ ` � X ë�­ ¡+¢�i Ð Ê W ¢�© � | u Z¾vW®�¯ n �°�± Ê ¯ � �³�w��¢ �s��c t Z Ñ Y P FWG�;]Ä_½:L
Mª�]N�? � ;jÄ�² õ Ê ¯ � �+�¤�³imu Z¾v t c#O³P�#������Ts� X � | u Z¾v<®�¯ n!t �C}����³` Ó�¢�j� uwÉ8Ñ Õ b «l� Y `�|´P � ü»��� v É_n]É{©R « `Ccj[a\+^�`�bjcjÖ Ò�×A¼ Ø q�Ú{r Û u�É
Ñ k�m ägå ��¶ Û } �³Éa¢a«auwe+��� cªx]ys���w��ac��j���l�]�Cc�H �<IWµ�¶ �l�]��� ¥+¦ â \�^ }·�¸ u Z i ß r ºª� X c � |¬}w�s  ���s¡³¢�à Û }ágâ³ã edägå]¡+¢�à Û }�� � c Ã�¹me³���]ª �#º�B� ¸ Ç Ê�û X ��i ��}w\a^ ¡�¢�©
2 »�¼
2.1 ½�¾)¿�À�Áº��#Â_â uau�tse c äCå�Ã QA �j����� � Ã_Ä
e#i Ð n Ð · u Z¤v ägå ß r º Ê W ¢�© [ r�s ` �
Éai�äCå ß r º{b�÷)���WÄ � ` W ¢ª©
-�.�Å�ÆÈÇÊÉ k�ËÊÌ ó j � k�Ë ��Í
')(ÏÎÑÐ�* Å�Æ xay Ü Ý � Â]â u Zwv c CRL QAß r º]} ��ÉCi�©¬« � ß r º]ÒqÓ Ø b�cgxay
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; 1: CRL QA
ß r º]ÒuÓ Ø ��x_ymº �³p

������� �����
	���� 

1 � 9 74 �����������������

10 � 50 32 ������������� � ���� �!
51 � 100 6 "
����#�$����&%('*) � �

100 � 300 3 +����-,/.�������0�1����2
115

�
2000

y³� X nô� c�p�x+yg� e b{c]x+yÙº
�³pmu Ý � cdÝ � � �ªÄ+¡+¢ Ç É k!ËÊÌ ó j�W��Í

ID Ê � � X � v É³¢ª© p]xay{� e bdc3�4 ã eW�Cç��A�l�³i 115
� � �dx_ymº �ap� Ñ�5 �76�" Ê � � X � v É+¢ª©

[s\j^g`gblc
QA ������� ��V�e�H ��IwÃ í98�: r; � µ�¶�e H É v c ägå ß r º e C�� �w� v É³¢ xymº �_p ��<]\»b�= ¯ Ô_� Z n]É{©

5snj¦_e cªx_y Ü Ý ��ß r ºs�<p]x_y�º �apje "
É v c Ra�{x+y¬º ��pgÊ x³yC� e � � X � v É�¢
Â }*>@? ¼ Ø ¡�¢»u c ; 1 e æ ¡Ù��Ñ�e x³y ÂmÊ
Ì ÷��³�ªx_y�º �_pdÊBA è ÷DC¬}FE ´C¢�©³« � �³Ñ
e c ����n�ç���e " É v bªc ß r º Â³Ê�G�n P na¢
ij´ c SAIQA-II [10] u ,W¡ edä]å»� ^ ¢³«³u b ¦
§ ` W ¢ª© 1�s��Âjâ�bªc äjå ß r ºd�l·j¸m� i{´]e��³É X �
¢�ugu�t�e c ¿]À]Ã�¹�e H É v c ¿CÀ]� �ªxCya��|
� } ���j¡�¢gi]´ ��H&I�J u Zwv t Ôa�A����¢ª©
2.2 KMLMNPORQTSVU#À�W �-X�Y ½�¾
« ��Z�`�bsc ä_å�Ã QA �j����� ��[ ü � ia´�#a�b u Z¾v c�k�m äjå�o<`]\_^ ; � ~ Ö Ò³×�¼ÙØ
qaÚªr Û �g��`jÐac�H �2I Ö Òa×�¼ÙØ q³Úªr Û � i
´geUª � �³Ñ nªäjå ß r ºj}�a�b ¡+¢ � e " É v<�  ¢ª©
2.2.1 KMLMNPORQTSVUWÀ�W| v ��a w �cb³��Âjâ¬} X

c�| v � L�Mª�!M ¬ `�#ÂgâÙ}
Y u ¡³¢�© a w x={x1,. . . , xm} (xi ∈ X )

ul��w y ∈ Y
�2J

(x, y) e��m� Í S } ;CÄ�¡�¢ª©a w x Ê � � X �³i]c � �2w y edÁg¡a¢ed*f C Óg ù }
p(y|x) u ¡�¢�u cdÖ Ò+×m¼ÙØ�q+Údr�h]² [1]bªc

p(y|x) esÁ]¡+¢s×m¼¬Ø�q³Údr H(p) Ê Ö Ò�egn
1 i�jlknm�oqpsretqusvxwny�zs{T|}knm�ox~n�(��t��q�xw}�e�{/k�m(oqp/r��������(w������(����p�rs����usv��������x| [12]�n�x��� {(zx�q�

¢ g ù��gß ` p∗ = argmax
p∈C

H(p)
}lc�� ú }
  id¡

g ù ç&¡ C
� X�¢ ´³¢ Ö ® � y���` W ¢ª©ß r º (x(1), y(1)),. . .,(x(n), y(n)) Ê �M£ X �³i�u

Ó cj[C\a^�`³b�c ·�¸ ÁsÂ fi

}w÷)��� ��Ñle ì&¤
¡»¢�© ⋃

k

(x(k) × {y(k)}) = {〈x̃1, ỹ1〉, ..., 〈x̃i, ỹi〉, ...,

〈x̃m, ỹm〉} e��m� x̃i, ỹi(1 ≤ i ≤ m)
} ì ´ c

fi(x, y) =

{

1 if x̃i ∈ x and y = ỹi

0 otherwise

¡an \ 5 c x e�¥ Y ��¢ pDa w �Mb u R{� L�Md��M¬ ` � ¥+¦ â \�^ }�R{� YgY Ö Òa×�¼»Ø�qaÚ�r Û �·�¸ Ì ÁsÂ_Íôu¾¡�¢ª©
M � M_¼�¦�§x¨{Â λ = λ1, ..., λm

} �³É v c H
�

© J ÁsÂ Ψ
}�ª_£ ¢ª©

Ψ(λ) = −
∑

x

p̃(x) log Zλ(x) +
∑

λip̃(fi)

«a« `gc Zλ(x) =
∑

y

exp(
∑

i

λifi(x, y))
c

p̃(x)
H

��I p̃(fi)
b{c R � gs� x u fi

� äaå ß r º�`³�
ç&¡ ` W ¢�©© J n Ö ® � yd� λ∗ = argmax

λ

Ψ(λ)
b�� ú � n

É Ö ® � yª� u Z¤v�«gù ã e � P «au Ê ` Ó c�R{�
ïCð c­¬wã³� g ù_�]ß ` p∗ = pλ∗

}w÷)����®�` ¢
´³¢+«+u¤Ê ` Ój¢ª©

pλ(y|x) =
1

Zλ(x)
exp

(

∑

i

λifi(x, y)

)

2.2.2 ½�¾)¿�À�Áñgò��
QA ������� `�í n \ � v Ódi c�x]ys�+�

ç��_½ � |������ e�¯V°s¡+¢ k]Ç»} k�m ägå³e+���
ÃgÄ³¡³¢jij´ge bdc�xCy���Âgâ e�¥ Y ��¢ x_ys� uRj�ªx]y�º �Cp�½ cl�{��Tj`_�wÝ � � Ä \ �gà+edÁ
¡+¢ �j�¬} ¬ L Ø ` Y i b#Âjâ+` ;jÄa¡+¢�i Ð Ê W
¢�© =F±+ã e bdc��j� Ì ·�¸ Í ��²Ù} ¬ L8Ø `�� Z
i ·�¸ ¬ L8Ø ` uWL�M��!M ¬ ` } äjå ß r º u ¡³¢
Ê clÖ Òa×�¼ÙØ q³Úªr Û e H É v b�c ·�¸ ÁªÂ+Ê ·¸ e�¯@° Z c ·�¸ ÁsÂ ��² Ê ·�¸ ��² e�¯@°j¡�¢�©[g\C^_`_b�c�a w+e�¥ Y ��¢ a w �&b u2L�Mª�)M¬ ` � ¥m¦ â \�^ Ê R]� YCY ·�¸ ÁsÂ } � ì ¡�¢�©÷:�ac*³ ²¬e a w ß r ºg��·_¸ Û }�[ ü³¡m¢s© W
¢2�*´�Ê �C� u Zwv ~¶µD· 125cm

csÎ&¸
35kg
c�¹

º n Z c�» Ódn�¼ b�½ ¼ � u¤É¬Ñ �]�¬}
¾»î v É_i
u¾¡�¢ª©jÂ ²»b�c É P�"_�³�D¿�X Ì bin Í�e \ h v
;]Ä+¡�¢l©�S £ Ë c�µ�·�b 150cm À  Ù} S

c
150 Á
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170cm
}

M
c

170
÷&C8}

L
` ; Z c S £ Ë cjÎ&¸b

50kg À  8} S
c

50 Á 70kg
}

M
c

70kg
÷&CA}

L` ;�¡Ru¤¡m¢d©A« � ��´ ��a w ß r ºjbsc x={
µ

·
:S,
ÎD¸

:S,
¹ º

: � , ¼ :
½ ¼ } uwn_¢�©�«]« `{c�a

w �cb�� ;]Ä Û b�c ²�nC¢ = S ` W � c�a w �Mb�Ââ e H É v =�~�` W ��Ë��³É{©
3 � Æ ½�¾ �MX�Y ½�¾�� QA ��¿��	 Z�

�����
���������
����� �

QBTE !�"�# �$&%('*)
QA +�,�-/.(0�1�243 '�5�6/798(:�;�<=?>

ATR QA-model 1 @ %�A/BDCFE&G(:�HI �KJ
�L�M�D��N/OFP�QR�TS :&U �WV�XZY '�[�\
] A Y_^
` 0 74\L[aH
b�cDd
e �/��N(Y�fDg %9'4) �/h�i 89: N�j 0�kl YFN�j9���Z�F���nm
o

N p�q )sr�8FH 2

t
u�vZw ���KN U NFj��*�yx�zD���D� 0s{}|�~ �a��(� S
�K���K� %�'��sC����}��� 0T����~ �n��9�K� " %��4� ����� 0 ��� U ~ C��9r�8Z:�H
	��
� 
��K��N�j����(�K�_���(Y_���D���&
�� :

idf �L0W�/� 
4� : �D ��}V�X
���
� �4r
%�¡L�KCE&G(:�H
f�g 0 wi


_�}� ~ �¢NFj 0 fFg�£ w1,w2,. . ., wk,. . .U �
¤ 8(:FH
QBTE !/"�# � $9%('�: �
����N %¥ 8Z: �D�*Y �(r �F¦ U ���}§DfDg

wi 0 ���/� UN}j(Y�¨�© %�ª&B�C ������f�gD£ %_«*¬ S : f�g&�
­ � %_®
¯&89: ��¦ U_\/:KH
A�¬R) ��x�z

x(i)
�K��N�j ��� Y�§�f�g 8�G
C/%

¥ ~ C {
| � SD�*°/± , ±K²
� �
� Y
���
XD¤*Y

'&[_%�\�:KH

I:
�
�/N�³�£4Y�´*µ ¬ �
��¶
·*Y�fDg9
�� :KH

O:
�
�/N�³�£4Y�fDg�£ %�« ¬ S \DB�H

B:
�
�/N�³�£4Y�¸}¹DfDg(
�� :KH

°
± , ±K²D� U ~ C � Ramshaw
�_Y

IOB [8]
YFº

»½¼ � +L¾�¿ 
�� : IOB2 [9] 0�� B � H§�f
g�YFx�z
x(i)
����À YFÁ�Â % � �FC P9QÃ�

S :KH

3.1 Ä
Å v9w (feature extraction)� � �9�9� U ~ C � k � Æ ®LÇ�C XD¤LY�È ARÉ�9� " Y�¨
© 0 x�zZ����� %�Ê �Ã~ � H

•
�/��N(Y�¨
© > ���}¨
© �
� @

2 ËnÌÎÍÎÏÎÐ
N = 1 Ñ

•
N�j*Y�¨
© > N�j
¨
© �
� @

•
¨D©*Y < = �ZÒ
Ó > < = �ZÒ
Ó ¨
© �
� @

3.1.1 Ô�Õ�ÄDÅ�ÖD×�Z��¨
© ���
(question feature set)

�}�
����N
Y = � �aØÙ�MS : ¨�©Z

� :�HÃÚÛA Y��
��N % ¥ ~C � ÚÝÜ�¯ YF�D��¨�© ��� O�Á ¬D: Y�
}��� : ���
N % ¥ 8&: ����f�gD£ 0 �(r}8�:WÞ�� �_§�f�g % PQ��sS : ���}¨
© �
� �Dß}à�
/� :KH
{�| � S : �
�K¨�© ��� Y�§�¨�©(�_V
XZYWá ) 
� :�H�\ 3 ��âFã
ä
å(��æ�ç � �Dè(é��K� ChaSenO r z 8(:

IPA
YK¶ kLêKë�ì Y�â�ã/ä�å 0�� B�CB�:�HFí Q�î��ðïòñ�ó�ô�õ/Y�âFã*�?ï÷ö�ã
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84 0.41 0.58 0.50 0.73r ]
9 0.17 0.22 0.39 0.44s�t�uwv ]

72 0.30 0.46 0.38 0.58h�i f
4 0.25 0.25 0.25 0.25h�i ]

11 0.20 0.27 0.34 0.64x O
3 0.00 0.00 0.33 0.67x O�J�K
2 0.00 0.00 0.50 0.50xwy NPO
8 0.21 0.38 0.38 0.62xwy J�K

13 0.08 0.08 0.10 0.15xwz J�K
3 0.11 0.33 0.44 0.67{}|�K
~ ]
5 0.30 0.40 0.34 0.60{}|7��� ]
4 0.38 0.50 0.42 0.75{}|
� ]
5 0.27 0.60 0.27 0.60� ]
1 0.00 0.00 0.00 0.00��� ]
5 0.40 0.40 0.60 0.60� NPO
4 0.00 0.00 0.62 0.75���

12 0.29 0.33 0.38 0.58

� G)�����
#Q MRR T5 MRR’ T5’�%� � ]

6 0.00 0.00 0.21 0.33�
� J�K
7 0.25 0.43 0.46 0.71� q ]
6 0.50 0.50 0.50 0.50� ]
9 0.29 0.56 0.29 0.56��� f
2 0.00 0.00 0.00 0.00��� ]

10 0.24 0.50 0.24 0.50�
5 0.00 0.00 0.00 0.00��� ]
7 0.43 0.57 0.43 0.57����� ]
8 0.27 0.50 0.30 0.62���
1 0.00 0.00 0.33 1.00� f

72 0.26 0.43 0.29 0.50� ]
282 0.18 0.25 0.44 0.60f7� J�K
19 0.03 0.11 0.18 0.32 �¡�J�K
1 0.00 0.00 0.00 0.00¢
£/¤w¥�¦ ]
3 0.33 0.33 0.67 0.67¢�§ ]

37 0.33 0.46 0.54 0.68¢�¨
¥�¦ ]
37 0.29 0.46 0.32 0.49©�ª f
41 0.33 0.41 0.41 0.54©�ª ]
58 0.26 0.36 0.38 0.52«�¬ ]
2 0.25 0.50 0.42 1.002 ]
7 0.26 0.43 0.35 0.86¥�¦ f

20 0.12 0.15 0.24 0.30¥�¦ ]
23 0.17 0.22 0.36 0.48­ �
1 0.00 0.00 1.00 1.00®�¯
5 0.30 0.40 0.50 0.60°�@ ]
8 0.19 0.25 0.44 0.62± ��]

39 0.08 0.15 0.15 0.26±�² ]
22 0.17 0.27 0.32 0.50±�³ ]
3 0.33 0.33 0.33 0.33± ]
2 0.12 0.50 0.62 1.00´�µ

22 0.11 0.14 0.27 0.41¶�· ]
1 0.00 0.00 0.00 0.00¸ ��¹ ]
3 0.17 0.33 0.17 0.33¸ ��º�» ]
1 0.00 0.00 0.33 1.00¸�¼�½�¾
1 0.00 0.00 0.00 0.00¿
À
¨�Á�Â ]

36 0.33 0.42 0.59 0.754 � f
3 0.11 0.33 0.44 0.674 � ]

10 0.24 0.50 0.24 0.50À�º ]
1 0.00 0.00 0.00 0.00Ã f NPO
9 0.04 0.11 0.30 0.44ÃÅÄ J�K

130 0.26 0.40 0.39 0.60Æ NPO
34 0.29 0.38 0.58 0.79Æ�Ç
22 0.41 0.59 0.46 0.73È
f J�K
9 0.58 0.78 0.66 1.00É�r ]
4 0.62 0.75 0.71 1.00Ê 5 n ]
2 0.10 0.50 0.10 0.50Ë�a
Ì
��Í ]
3 0.00 0.00 0.00 0.00Î�Ï ]

18 0.15 0.22 0.31 0.50Ð � J�K
13 0.18 0.31 0.19 0.38ÑwÒ ]
1 0.00 0.00 0.00 0.00�
� ]

18 0.31 0.39 0.40 0.50Ó�Ô
Õ ��]
29 0.18 0.24 0.37 0.52Ö�× ]
3 0.00 0.00 0.57 1.00]�Ø
5 0.25 0.40 0.25 0.40Ù ¯
4 0.25 0.25 0.30 0.50Ú�Û ]
1 0.00 0.00 0.00 0.00ÜwÝ
±�³ ]
5 0.51 0.80 0.51 0.80Þ � ]
2 0.17 0.50 0.17 0.50ß

2000 0.26 0.36 0.40 0.57
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