
������������	�
�����
���������	�
�����
���������	�������
� ��������
!#"%$'&'(*)'+
,.-0/2143%56-87:9�;

<�='5>1 " -0?A@B='C

DFE>G>H�IKJBDFLNMNO'P#Q

R �����NS�TU
WVX����	������

DFY�Z�[N\F]0G^]�[N_`]4Iba%c�dfe�g

h Z�[jiBE>I�H�kNIKa%Z�HmlWIba%]4[NZFG>Z�k
lWn:opg�qrajcfsBtutut

DFE>G>H�IKJBDFLNMNO'PvO



Jw[NZ�dxE>yFH�Ib]zq8cf[N{�E>I�| D�[NE>}�G>ZFk~a%Z�H�D�I�ajcfdfe

� q�c�[N{�E^Ib| D�[NE^}�G^Z�k~a%]wDFIba%c�dfe

��� ZFG>Z�_�[Ncf|�IbH�]0I�ajcfdfe��#��� "�) < � "�)�� C%�����*56@�/��'�^1���-0='5�/��
14��@B- ) �6�%='/�-�/0�'@B�%?A-2����1��
������-���-0='5�/������%='/0-� `3j�B14�w=*�%�%56�¡��¢£9�¤b¥�¥#C%��¦%-0�
����-�/0�A='?./0='��-0  JB[NZF]4s0cfajG^Z�s�D�a%s4G>]4_�ajdxs4G>[§Z�¨©JwD�q8]

ª -0C%-�56�A/���5�='@B-2«X�'56¬b �­j=*56�A='®%?A-0�°¯±/��'C%�^1456='�AC41u�
®j='/�¬41u56=*/�¬²��-0='5�/��~³ ��� "%´6µ �%56�'�j= ª =�14���'C¶³>���'5^«X='5�¦¸·
/��j-0/�¬b��C ª ) =*56/2·¡/0�'Cj�6�A�^1u-�C%/2�'¹%­j=*56�A='®%?A- ) ­�='?A3%-��'56¦j-056�AC ª
³>®%3¸1 G>ZFdx[N|�\FE>Ibs4I µ.º ·�»b3%-�-0C%�¼-2��='@B�%?A- ´

DFE>G>H�IKJBDFLNMNO'Pv½

� t¾ZF_�[Nc�|©IbH�]4Iba%c�dfe�� 3j�6-8�%-03%5����>1u�A/���3jC%/214���'C ª 3%�A¦%-�1u� ª �*='?
¿�À�Á�Á�Â0ÃwÄfÁ�Å0À�Æ6Ç
È�É¼ÄfÁ�Å0À�Æ6ÇB)�Ê§À�Ë0Ì�ÅxÍuÎ Ã:Ë2ÊvÏUÐ�Ñ²ÅxÎ

" -0='5�/��:���%='/0-83%��1u�B='�%�j56�¡��¢£9�¤4Ò�Ó
Ô [�dxa%E�]4Iba%c�d¸e ³>��C%/��'@B�%?A-21u- ´

¿�À�Á�Á�Â0Ã�Õ¶ÇxÐ2Î�ÎÖÆuÎ Ð�Ñ²Í6Ð�×ÙØ¼ÕÚ¿�ÛÙÈÝÜ
ÛÙÐ�Ñ�Þ�ÎÖÅxÏ^Á�ÂWÅ0×Ù×�Á�ÅxÎ Ð�×ÙØ
ÜNÅxÍ6Þ�ÄfÁ�Å0À0Æ6Ç
¿�Á6×�ÁuÏÖÐ2Æ`È8Î Ø�Ë0ÀßÐ2ÏÖÇxÑ�ÄàÕá¿�Á6×�ÁuÏUÐ2ÆXâ�À�Ë6ØuÀ�Å0Ñ�Ñ�Ð�×ÙØ
��-0='5�/������%='/0-�9�¤x¥äã�ã°14��9¾¤b¥äã�ã�ã

DFE>G>H�IKJBDFLNMNO'PvL



��å }NI�c�]4ajcfYæ]4Iba%c�dfe�¨pkNa%|©I�\FE>abY�G>ZFk
ç G>Z�G^|�a%è

� ��14��=*56�'3%Cj¦©9¾¤ ¥äã Cj��¦%-��6¹é;�ê & �%?ë�ì��C²/��%-0���6¢
ajE^\�e�a%í�{�Ibs4a©\Fc�y�ZFG>Z�k

� ��14��=*56�'3%Cj¦©9¾¤ Ò¾¥ Cj��¦%-��6¹£9 $ �%?��¶�AC:/��%-��6��¢
Ê§À�Ë0Ì�ÅxÍuÎ Ã:Ë2ÊvÏUÐ�Ñ²ÅxÎ

��î a%c�H�ZFIb]4]w[NczD�Iba%c�d¸e�q8c�[§{�E>Ib|©]
ï`='56¦j-0�^1Ý�%5��'®%?A-0@B�6  dxc�G^s0G^dxajE^E>Yædx[NZF]0s4c�a%G>ZFIbH

=�1 Ê§Ç§Å0ÄfÁÝÏUÀ�Å0×ÙÄ�Ð2ÏÖÐ2Ë0×�ð2À�Ë0ÑñÄfËxÎ Ì�ÅxÍuÎÖÁÝÏ^ËÝÞ�×ÙÄfËxÎ Ì�ÅxÍuÎÖÁuò

DFE>G>H�IKJBDFLNMNO'Pvó

ô�õ.ö�÷ÙøNùúö�û�üúý�þ
ÿ e�Yæ]4y�d¸e�a¶dxIbZ�s4c�a%Eàcf[NE>I��
� ¢é<�='�6�A/0=*?�?��x¹é®§-0/�='3%�6-8?A��1u�°�'�Ù1u='��¬W�AC ��� ='5�- G>Z�s0cfajdxs4a%{�E^I ¢

" -�='56/��:����� �*C%?ë���r«X=���14�B�%='C%¦%?A-#1u�%-�@w¢
	K=*Cu�ì='�%�%?A��/�=�1u�A�'C%�¼�'���6-�='56/��%¹.�AC:-�¢ ª ¢�¹A 

,.-0=*56C%�AC ª )�
 -0=*�6�'C%�AC ª )
� ?A='C%Cj��C ª )wº , � )�� �������*C%¢
� ����¦Ý1u�j��C ª  ¼@�3%/���5�-0/�-0C41 �j56� ª 5�-0���Ý³�9�¤���ã8»b3%�ë14-���-�='�6�A®%?A- µ

���'@B-21u�A@B-0�¼3%��1u��9�¤ ¥äã�ã�ã ¢�� y�a%E>G>s4a%s4G>}NIKH�G���Ibc�IbZFdxI
_�c�[N| [NZFE>Y a�_�Ibi Y§Iba%c�]wa%kN[��

DFE>G>H�IKJBDFLNMNO'P��



h Z�[jiBE>IbHFkNIKajZFH�lWIba%]0[§Z�G>ZFk

 ¯ º ¹ � ='5^1 ����� ¢

DFE>G>H�IKJBDFLNMNO'PvM

h Z�[jiBE>IbHFkNIKajZFH�lWIba%]0[§Z�G>ZFk

� ïX3%@B='C²�ACu14-0?A?�� ª -�C%/0-�56-0?A�A-0�¼�'C�=w?A��1��'��®%='/�¬ ª 5��'3%C%¦
¬bC%�¡«8?A-0¦ ª -z³Ö14�%-�@B�'56-��Ù�*3:¬bC%�¡«8¹%1u�%-�-�='�6�A-05¼@B='C4�
14='�6¬b�°®�-�/0�'@B- )�� � Z�[jiBE>IbHFkNIìG>]B\�[jiÝIbc"! ´

�
# ¢ ª ¢ " # º �%$ 	'& 
 #)( 	*& º #,+ �%3%�0��?�-�¢
ê -�.0/21�34.5176980.0:;1=<�>�<�?@?BADCFE
ê GH?BI�.0J�34.01K6985.0:L1FM4<�>4<�>�<;6KE
-�N41�6PO�.0?B.5J9.569C�.08580.0>4QRM4I�J�JPN�1F3�176SNT.06�C�17<�:UEWVYX[Z;\;]_^ `ba�c
-�N41�dLA[e�:D<2.569Q;A[A[eTM�I4JfJSN41F/21K<;Jf.569?@ALJSJS17>gEWVYhji;`b`@^_k�Z�c

& 
  
� ?A='C:=r1456�A�B14�w,.¢ � ¢

DFE>G>H�IKJBDFLNMNO'P�l



��m ¢�ïX�¡« ¦j��¦�«r-8-0Cj/0��¦%-�³^¦%�'@B='�AC ´ ¬bC%�¡«8?�-�¦ ª -8�6�w��='5�n
" -0='5�/���¬bC%�¡«8?�-�¦ ª -@n

� ��C%-����'5#?A�A@w��1u-�¦�='@B�'3jCu14�°�'�F¬bC%�¡«8?A-0¦ ª - ) «r-�?�?�·�¦j-Bo%C%-�¦K¦%�'@B='�AC%��¢
&�14�%-05>«8����-0  � ZF[�iBE^IbH�kNI�í2{�a%]4IbH ]0Y�]4s4Ib|©]�a%\�\Fc�[Na%dfe ¢

DFE>G>H�IKJBDFLNMNO'P�p

h ZF[�iBE^IbH�kNI�írq�a%]4IbH�DFY�]4s4Ib|©]w¨©q8c�[§kNc�a%|�]

� -0Cj-056=*?é��¦%-�=' °56-��%56-��6-0C41Ý¬bC%�¡«8?�-�¦ ª -Ý�AC²¦%-0/�?�='5�=�1u��­Ù-8�^14=�1u-�@B-0C41u�
3j�6-8��C%��-�56-�C%/0- ) 56-0=*�6�'C%�AC ª @B='/��%�A�6@BC�1u�B¦%-�56��­Ù-8C%-2« ��C%���*56@B=�1u�A�'C )
@B='¬¸-�¦j-0/0�A�6�A�'C%��¢

º =�1u3j56='?é/�='C%¦%�A¦%=�14-0 °?�� ª ��/�='?�?A='C ª 3j= ª -�³^�%5��'�§�'�6��1u�A�'C%='? ) o%5��^1�·��'5�¦%-05 ´
/��'@Ý®j��C%-�¦�«8��1u�²=w?A� ª �A/0=*?é��C%��-�56-�C%/0-8@B-0/��%='Cj����@

ï`�¡« /0?A�'��-°14�w�b3%@B='CB1u�%�*3 ª �41 næ³>@B-0C41u='?�·�@B��¦%-0?A� )�s �*�%C%�6�*C¸·�,.='�A56¦ ´
� C²='C4� /�='�6-�¹�=*�%��-�='56�°5�-0='���'C%='®%?A-��^1456=�14- ª �¶���'5#@B='/��j��C%-��

D�E>G>HFIKJBD�LNM§O'P�QDt



� å H�}�G>dxIbí�u�a � Ibc"!

9PvDwDx ) 9@v';Dxrê s �'�%CR	K/ ! ='5^14�u�� y� � 56� ª 56='@B�v«8��1u� ! �*@w@B�'C " -�C%�6-@�8ê
= ª -0C41u�¼3%��-8?A� ª �A/0=*?é56-0=*�6�'C%�AC ª 1u�B@B-0¦%�A=�14-�®§-21�«X-0-�C��§-056/�-0�¸14�`=*C%¦:=*/21u�A�'C%��¢

� ¦j-0='  � @B�%='5>1Ý¬bC%�¡«8?A-0¦ ª -¼1u�B=B�%5�� ª 56=*@��ACB14�%-����'56@ �'�F¦j-0/0?A='5�=�1u��­Ù-
³>?�� ª ��/�='? ´ �>1u=�14-0@B-0C414� ³�� «8�%=�1����AC%�^14-0='¦²�'�f� �%�¡«9� ´�µ �%56� ª 56='@
3j�6-0� ª -�C%-05�='?é56-�='�6�'Cj��C ª @B-0/��%=*C%����@B�à1u�B�%5���/�-0�6�¼='C%¦�='/ 1��'CB14�%�A�
�AC%���'5�@B=�1u�A�'C%¢

# ¢ ª ¢ � �'56@B='?A����-{z}| Ð�ÄwÅxÏ.Ãj~ 3%�6�AC ª �j56-0¦j��/�=�1u- ÅxÏ ¹é��¢A-0¢A¹ ÅxÏ�� | � Ã��
ÅxÏ H�I��FZ�IbH ®u�ì�ë14�¼�j56�'�§-05>1u�A-0�6¹.-�¢ ª ¢A¹����¸³��U��� ´�� ���¸³_�,��� ´�� ���¸³��U��� ´

q8c�[N{FE>Ib|©]��L�

D�E>G>HFIKJBD�LNM§O'P�QNQ

å kNIbZ�sB¨pt¾Z�s4IbE>E>G^kNIbZ�sBD�Y�]4s4Ib| ��I�]0G^kNZ

�j¢£9 +

 ¯ º ¢ ! 56='�A¬¶³69@v $'+'´�Ü§Ç§Á��ÝÅxÏÖÞ�À�ÁBË2ð�� | ÊvÎÖÅ0×�ÅxÏUÐ2Ë0×
���;� a���� �b\;k�Z4^ `@����k��b�@^ ��`�kF �`@��k ]_] ¡}`B��k ] �¢���[£��¤]_¥�� � ��¦ � ���bZ�k ]§�r�¤k ]_^ ��¨
k�Z�£�� � ^ � `©�PªWZ�`@��k ]_]§«¬� `r`@^ ­�] �9k � � ^ � Z�`�ª�^ � a�^ Z2^ � `�a��¤k £�®[^ � ^ `�k�­4] � � �
� � ¨ � i �°¯ k��B^ � i�`±k ] � ���bZ4k � ^ ¯ ��`@®H�²� Z���] i4£���ª©a�^_�³a2^ ` � a;�´­¬��` � � �;� a;�¤��®
�b�¤k � �W� � � i � i��r�µ`B^ � i�k � ^ � Z�`µ­¬� � � �b� � a�� ¨ k��@^ `b�¤®§i � ^_]_^ ¶�� � a��´·7Z��@ª�] �¤£�\ �
� �;� a;�´«�k�` � � ¯ ��Z � `�^ Z'£��¤k ]_^ Z�\�ª�^ � a � a��´«��b��`b��Z � k�Z�£ � i � i;�b�¤®¸k�Z�£
^ Z
� ¯ ��� ¨ ª�k ¨¹� ���b�¤k � � ^ Z2k9�©i��³a � i�]_] ���@®7`@k � ���@®ºk�Z4£¹��� �b�»�²�;��«¸� � ��Z �
��k�Z�Z���� � � � a����¤�����b\ ��Z4��^ ��`Wª©a�^_�³a � k �²�¼^ �P½

� ?ë14¢j­���- «8 `= ª ='��Cj�^1856-��%56-��6-�Cu14=�1u�A�'C%��ê <�56���'¬b��³69@v7xDv ´

D�E>G>HFIKJBD�LNM§O'P�Q'O



lWIb\�cfIb]4IbZ�s0a%s4G>[NZ Ô ajZFkNy�a%kNI

�j56-0��-�56='®j?ë�� 
ê - ���%56-��6�6��­Ù-Ý='C%¦²/0�'C%/�����-
ê 3jC%='@Ý®j� ª 3j�'3%�¼='C%¦²��C%¦j-0�§-0C%¦%-�C41��'��/0�'C414-2�b1
ê �j=�­%-�=*C:-@¾�-�/21u��­Ù-8�%5���/�-0¦%3%5�-°14�B¦%-05��ë­%-�C%- « �AC%���'56@B=�14���*C

Cj��1�-0='�>�W1u�B@B-0- 1`14�%-0��- ª �*='?���¿B¿�¿
�j56�'�§�'�6��1u�A�'C%=*?é='C%¦Ào%56�>16·¡�'56¦%-�5°?�� ª ��/�@B-0- 1Ý���'@B-��*�N14�%-�/056��1u-�56�A=
G>Z�dx[N|©\�E^Ibs4IbZ�Ib]4]z¨py�Z�dxI�c�s4ajG^Z�s¾YæG>] � IbY ê /0�'C41456='�>1¼«8��1u�

�j56� ª 5�='@B@B��C ª ?A='C ª 3%= ª -0��¢Ý³>�6-�-8�©9�;N9 
 ¯ ºX´ ¢

D�E>G>HFIKJBD�LNM§O'P�Q'½

Á;Â�Ã�Ä�Å�Æ4Ç�È�Ç�ÂgÉ Ê�Ä�Ç�Ë�ÌÎÍ�ÏÑÐ Ò*Ë�Â4Ã�Å�Ó�É�Ô Õ�ÅgÖ�Ê×Ë�Ø4Ã�Å�ÓgÙ�Ô ÌgÙ
Á;Â�Ã�Ä�Å�Æ4Ç�È�Ç�ÂgÉ�Ú�Â�Û�Ê�Ê;ÌÜÍ�ÏÝÐ�Ò'Ë;Â�Ã�Å�Ó�É;Ô�Õ�ÅgÖ�ÊÞÚ�Â�Ó�Ó�Ä�Ù�Ô�ÌgÙ
Á;Â�Ã�Ä�Å�Æ4Ç�È�Ç�ÂgÉ Ê�ß�à�ÌáÍ�ÏâÐ�ÒãË�Â�Ã Å�Ó�É�Ô�Õ ÅgÖ�Ê×ä�È�å4ÓgÙ�Ô�ÌgÙ
Á;Â�Ã�Ä�Å�Æ4Ç�È�Ç�ÂgÉ�æ�ÌáÍ�ÏçË�Â�Ã�Å4Ó�É�Ô�è�Ó;Û�Å�Ê×é�ÓgÙ Ô�ÌgÙ

ê Ä�Ç�Ë�È;Ó�ë�Ú�Ó�Ï ä�Û�Ê�Ó�ëìÛ�È�Å�Ó�Â;Ä�Û�Å�Ã�í4ÓgÍ
Á;Â�Ã�Ä�Å�Æ4Ç�È�Ç�ÂgÉ�æ�ÌáÍ�Ï

î Ç�È�Ç�Â°É�ægÒ�ï�Ì4ÒðÐ�Ò'Ë;Â�Ã�Å�Ó�É;Ô�Õ�ÅgÖ�ÊìÔ�Ì�ÒãË�Â�Ã�Å�Ó4É�ï�Ì�ÒñË�Â�Ã Å�Ó�É�Ô�Ù Ô�ÌgÙ

î Ç�È�Ç�ÂgÉ Ê�Ä�Ç�ËgÒ�Ë�Ø�Ã�Å�Ó;ÌgÙ É�ò�ò ê ègÖ�Ö�Ì
î Ç�È�Ç�ÂgÉ�Ú�Â�Û�Ê�Ê4Ò�Ú�Â�Ó�Ó Ä�ÌgÙ
î Ç�È�Ç�ÂgÉ Ê�ß�àgÒ�à4Ó�È�È�Ç�Ë4ÌgÙ

D�E>G>HFIKJBD�LNM§O'P�Q'L



Ô [Nk§G>dxa%E�lWIb\Fc�Ib]4IbZ�s4a%s0G^[NZ
ó �j56-0-8/0�*@w�§�'C%-�C41u�6 

]0Y�Z�s4a%è
]0I�|�a%Z�s4G>dx] ³^?A��C%¬81u�r1u�%-�«X�'56?A¦ ´
\�c�[�[N_`s0eFIb[Nc�Y ³�� �%3%���%�AC ª �>��@�®��*?���� ´

ó �w@w=*¬*-��ë1°«X�'56¬b  ]4[Ny�ZFH�ZFIb]4] ='C%¦ dx[N|©\�E^Ibs4IbZ�Ib]4] ¢

D�E>G>HFIKJBD�LNM§O'P�Q'ó

JB[§Z�Z�I�dxs0G^Z�kpD�IbZ�s4IbZFdxIb]ws4[©s0eFI ÿ [Nc�E>H

Follows

Sentences

Facts

Sentence

Fact

Entails S
em

an
tics

S
em

an
tics

Representation

World

" �'@B-2«8�%=�1Ý@B����?�-�='¦%�AC ª  ¼���'56@B='?��6-0@B='C414��/��`®%5���C ª �`��-0C41u-�C%/0-
¦%�¡«8C:�*C%?ë�z1u�r1u�%-��%5���@B��1u��­Ù-�/0�'@B�§�'C%-0C414�
³^�%5��'�§�'�6��1u�A�'C%� ´ ¢�³^?A=�1u-�5 ´

D�E>G>HFIKJBD�LNM§O'P�QD�



u�I�Z�yF[Ny�] Ô G>Z � s4[©lzI�ajE ÿ [Nc�E>H

W
o

rld

input sentences

conclusions

User
ô

?
õ

� ?�?é/��'@B�%3¸14-05¼�%='�°='56-���-0C41u-�C%/0-��B³^�j�'��-���3%?A?ë� =*®��'3f1#1u�%-�«X�'56?A¦ ´ ¢
" -0Cj�6�'5��`/�='C��%56�¡­���¦j-����'@B- ª 5��'3%C%¦j��C ª ¢

ï`�'�§-9ö�<m3%C%�A»b3%-8@w��¦%-�? ) �AC41u-05��%56- 1u=�14���*C%  1u�%-�56-�='?�·�«X�'56?A¦%¢
&�� 1u-0C�@B='C4�¶@B�'56-�¢�¢A¢�³ � �6�A¦%-0 ¼/0�'Cj�6�A¦%-05¼='56��1u�j@w- 1u�A/0¢ ´

D�E>G>HFIKJBD�LNM§O'P�Q'M

ç [NcfI�Jw[NZ�dxc�I�s0I��Xq8c�[N\�[§]0G^s0G^[NZ�a%E Ô [§kNG>d
" ��C414=��� `®%3j��?A¦���-0C41u-�C%/0-��X��56�*@�=�14�'@B��/��%5��'���*�6��1u�A�'C%�6¹é3j�6�AC ª

/��'C%C%-�/21u��­Ù-�� � ��÷©��ø©��ùÞ��ú ¢
³>='C%¦ ) �'5 ) Cj��1 ) �A@B�%?A��-�� ) -0»b3%��­�='?A-0C%/�-�³^®j��/��'C%¦%��1u�A�'C%='? ´6´

# ¢ ª ¢A Ý³�³�ø©û ´ ÷~³�ü �2ýr´6´ ù þ

�j¢Ý9¾; &

 ¯ º ¢

D�E>G>HFIKJBD�LNM§O'P�QDl



D�I�|�a%Z�s4G>dx]
P Q ÿ P P � Q P � Q P � Q P � Q

False False True False False True True
False True True False True True False
True False False False True False False
True True False True True True True

º ��1u-� �ù ���'@B-2«8�%=�1Ý/0�*3%C41u-05���C4143%�ë14�ë­%-0¢
� �j=�1��A� 1u�%-�1u5�3¸1u��­�='?A3%-��'���Yww�A�°-2­%-0CK�A@B�%?��A-0� " ='@����°�6@B='5>1 �Dn

D�E>G>HFIKJBD�LNM§O'P�QDp

� a%E>G^H�G>sßY ajZFHmt¾ZF_�Ibc�IbZFdxI
P H P � H (P � H) 	�
 H ((P � H) 	�
 H) � P

False False False False True
False True True False True
True False True True True
True True True False True

ó 563f1u��1u='®%?A-����'56  â�À�Á6Ñ�Ð�ÄfÁ6Ä ù 
 Ë0×�ÆuÎ Þ�Ä�Ð2Ë0× ¢
" �%�¡«8� ³�³�û)÷�� ´�� ³�ø�� ´6´ ù û ��� ­�='?A��¦
³ ó 5�3%-���C²='?A?é��C414-056�j56-214=�1u�A�'C%� ´
�á-�«856��1u- � ( ³�³�û ÷�� ´j� ³�ø�� ´6´ ù û

D�E>G>HFIKJBD�LNM§O'PFOºt



ç [�H�IbE>]

� |�[�HFIbE �*�v=B�6- 1Ý�*�F��-0C41u-�C%/0-��B³�ö�< ´ �A�°=�14563¸14�¸·�=*�6�6� ª C%¢
�AC�«8�%��/��:-0='/��:�'�Ù1u�%-�ö�<m�6-0C414-0C%/�-0�r- ­j=*?�3%=¾1u-0� 14� Ü'À¾Þ�Á ¢

� ��1u�²@B�'56-�='Cj¦:@B�'5�-8��-0C41u-�C%/0-��6¹Ù1u�%-�@B��¦%-0?A�`�*��ö�<m�^14='5^1�?A���'¬b�AC ª
@B�'5�-�='C%¦²@w�*56-�?��A¬*-#1u�j-ã��56-0=*?ë·�«r�'5�?�¦¬��³>�'5#�A�6�'@B�'5��%�%�A/°14�w��1 ´ ¢

� �F=B�6-0C414-0C%/�-��p�%�'?A¦%��³^�A� ÜxÀßÞ�Á6´ ��C a%E>E @B��¦%-�?��
�*�F=�ö�<�¹�«X-���=��z1u�%=�1��p�A� I�Z�s4a%G>E>I�H ®4�W14�%-�ö8<�¢

�p�A�°�'�v�AC41u-�56-0�>1u¹.®§-0/0=*3%�6-�� Ç§Á6×�Á6Ì�Á6À���� Ð�ÄBÏÖÀßÞ�ÁrÐ�×æÅ � Ë0À¸ÎÖÂ
��� Ð2Î�ÎéÅxÎ ÄfËzÍ�Á²ÜxÀßÞ�Á ¢

�á-�«856��1u-�  � �!� ( �F¢

D�E>G>HFIKJBD�LNM§O'PFOFQ

q8c�[�[N_�u�eFIb[Nc�Y

� 3%5�-0?��¶�^��C41u='/ 1u�A/Ý5�3%?�-��°���'5#¦%-05��ë­��AC ª 14�%-�?�� ª ��/�='?�/��'C%�6-�»b3%-0C%/�-0�r�*�
=w�6- 1��'�F��-0C41u-�C%/0-��6¢

�á-�«856��1u-�  � �#"��F¹é�A¢�-�¢�¹$�p/�='C²®�- H�I�H�y�dxI�H
��5��'@ ö�<m�'5%�p�A� \�c�[j}jaj{FE>I ��5��'@ìö�<�¢

h IbYÚ\�c�[§\�Ibc�sßY��
<���1u�²��C²�%5��'���*�6��1u�A�'C%='?�=*C%¦:�ACRo%56�>16·��*56¦%-�5#?�� ª ��/�«X-��%=¡­%-8=

�j56���'�N14�%-0�*5^�Ú³�� /0='?A/03j?�3%��� ´ �63%/��B1u�%=�14 
" a%Z�H � ( a%c�IKI'&�yFG>}�a%E>I�Z�sbg

D�E>G>HFIKJBD�LNM§O'PFONO



q8c�[�[N_�u�eFIb[Nc�Y
� �(� �#"��p�A@B�%?A��-��)� �*� ( �F¹j«X-��6=¡��1u�j-

�%5����'�%14�%-0�'5>�¶��� ]4[Ny�ZFH ¢
� �(� �!� ( �p�A@B�%?��A-0�+� �,"-�F¹j«X-��6=¡��1u�j-

�%5����'�%14�%-0�'5>�¶��� dx[N|©\�E>Ibs4I ¢

ÿ e�Yæ]4[pc�Ib|©a%c � a%{FE>IK¨©G^|�\�[Ncfs0a%Z�s��

D�E>G>HFIKJBD�LNM§O'PFON½

D�[NyFZ�HFZ�Ib]4]zajZFHmJB[N|©\�E^Ibs4IbZ�Ib]4]

� ?�?A�¡«8�`/��'@B�%3¸14-05�1u�B� ª C%�'56-���-0@B='C41u�A/0�`='C%¦Þ�/.23%�>1Ý�j3%�6�²�^��@Ý®§�'?A���10
� C²�%5��'���*�6��1u�A�'C%='?é?A� ª �A/0¹�14563¸14�B14='®%?A-0�¼/03%@�®�-�56���'@B-W³>=�18?�-�='�^1 ´ ¢
� CRo%5��^16·¡�'56¦j-056¹é@B��¦%-0?A�°/0='C²®§-8�AC¸o%Cj�ë14-20

� 5����'�Ù1u�j-0�'5>�� �&�C%-��'5#@B�'5�- G>Z�_�Ibc�I�Z�dxIìc�yFE>Ib] «8�ë14�
��-05����'5#@B�'5�-�=������'@B�Ý³Ö14='3¸1u�*?�� ª ��-�� ) 14� ª -21°1u�%�AC ª ��� ª �'��C ª ¢ � ´ ¢

D�E>G>HFIKJBD�LNM§O'PFONL



3 è�a%|©\�E>Iìq�c�[�[N_�uÝe�Ib[NcfY
4WZ�I 563%?A-��'����C%��-�56-�C%/0-� °ç [�H�IbZF]�qr[NZFIbZ�]

� 56�'@*�p='C%¦��ãù65 ��18���'?A?��¡«8��1u�%=¾1%5à¢
" -0@B='C414��/8�6�'3jC%¦%C%-��6�X-�='�6�A?���­Ù-05�� oj-0¦%¢Ý³Ö14563¸14�B14='®%?A- ´

� ���A�'@ �6/��j-0@B='�6 
³ � ��¢ ��´ �ãù ³75 ù � ´
³ � ��¢ ����´ ³6³8�ãù ³95 ù6: ´�´ ù ³6³8�ãù;5 ´ ù ³<�ãù=: ´�´6´ ¢
³ � ��¢ ������´ ³�ø��ñù;5 ´ ù ³�ø��ãù ø>5 ´ ù ��¢

º ��14-0 ?���@5µ�@:©�>1u='C%¦²���'5#='5�®%��1u56=*5^� ��-0C41u-�C%/0-��6¢ " �'¹
��C¬o%C%��1u-8/0�'?A?�-�/214���'C²�'��=������*@w��¢

D�E>G>HFIKJBD�LNM§O'PFONó

º �¡«8¹$�æ/�='C²®�- H�IbHFy�dxIbH ��5��'@�=w�6- 1��'�F��-0C41u-�C%/0-��)A
� ¾z1u�j-056-�- ���A�^14�`=w�6-�»b3%-0C%/�-Ý�'��='�%�j?��A/0=�14���*C%�`�*� |�[�HFIbZ�]z\�[NZ�I�Z�]
14�%=�1�?A-0='¦%�°��5��'@*Aæ1u�B�m³^�§�'�6����®%?��¶3%����C ª 1u�j-8=¾���A�'@B� ´ ¢

&�C%-�/�='C:�j56�¡­Ù-#1u�%=¾1u 
	���¦%-�C%�¼���'Cj-0C%� «8��1u�w14�%-�='®§��­%-�=������'@B� «8�A?�? ª -�C%-05�=�1u-�-2��='/ 1u?��
=*?�?£³>='C%¦��'C%?��W1u�j�'�6- ´ �>1u=�14-0@B-0C41u�¼?A� ª �A/0='?A?ë� I�Z�s4a%G>E>I�H ®4�CA#¢

" �'¹j«r-��%=¡­%-�=�«r=¡� �*� ª -�C%-05�=�1u�AC ª -0C41u=*��?A-0¦:�^1u=¾1u-0@B-�Cu14�
Ð�× Å¼Ê§Þ�À�ÁuÎ Ã�Ä�Ãf×�Ï^ÅxÆuÏUÐ2ÆXÑ²Å0×Ù×�Á6ÀED

³ " -0»b3%-�C%/0-����°/�='?�?A-0¦:=B�%56���'��¢ � �AC%¦%�AC ª �ë1�/�='C:®§-��%='5�¦'¿B¿�¿ ´

D�E>G>HFIKJBD�LNM§O'PFOº�



3 è�a%|©\�E>IKq8cf[�[§_

,.-�@w@B='¢ � �'5#='C4�F��¹j«r-��%=¡­%- "p³8�ãù � ´ ¢
� 5����'��¢

³8�ñù ³8�ãù � ´ ù � ´ ù ³<�ãù �ñù � ´ ù �ãù ����³ � ��¢ ����´
�ñù ³<�ãù � ´ ù ����³ � ��¢ ��´
³8�ñù �ãù � ´ ù �ãù ��� ³�	K¢ � ¢ ´
�ñù �ãù � ´ ³ � ��¢ ��´
�ñù �m³�	K¢ � ¢ ´

º -2�b1¼1u�A@w-� °@w�*56-�-2GB/0�A-0C41Ý3%�6�AC ª 56-��6�'?A3¸1u�A�'C%¢

D�E>G>HFIKJBD�LNM§O'PFONM


