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©E³µ·g°g°t«½ºB´z® ³µ°zÌ

ì Ìgí,²RÂ.­Õ©3³É·
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°�°t«tºR´z® ³É°zÌ
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ÂÖºR´t´t³µ°t±�ºB©�¾<³É©M«½°zÌ
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01/17/95 CNN Overnight

a list of CNN news
related to a target
newswire article

newswire - TV news correlating system

a target article
of newswire or
newspaper

01/16/95 18:06 REUTERS
Quake collapses buildings in central Japan

01/16/95 CNN newsnight
01/16/95 CNN World News
01/16/95 CNN The Wold Today
01/17/95 CNN Overnight
 . . . . . . . . . . .
 . . . . . . . . . . .
02/20/95 CNN The International Hour
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©EºR´z»¼³¸¾ëÇ5°t±�ºB«wÌ�
*Ï��ÉÏEá�®�±3´tºB±�ºR°t³Y¾ã²o«tºR±�®ÅÂo¾*³µ«t³¸ÂÖ«w® ºB©õ²i©�¾¬°t³ÉÆ�»¼³É©M«w²y«w® ºR©fÏE°z® ©EÆ����Ð»¼³µ«t­3º�¾åÿ�
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ò5® ÆRÏE´½³ ì °t­Eº<·g°o²i©Õº<ÔB³É´tÔ�® ³É·Cº�¿�ºRÏE´k»¼³µ«t­3º�¾EÌ
ü Ï3´ Ç�È�©E³µ·g°kÂÃºB´t´½³YÄÅ²y«w® ©EÆ_°tÝM°t«½³Y» ÂÃºB©E°z® °t«½°�º�¿3«½­E³À¿Áº�ÄÅÄ º<·k® ©EÆ�°t«½³É±E° �

é Ìgög²BÄÅÂÖÏ¯ÄÅ²y«w® ©3Æo«½³É´w»�·Ñ³Y® ÆB­M«w® ©3Æ[ÏE°z® ©EÆÐÂÉÄÅ²y°t°z® ÎE³¸¾TÇ�È�©E³µ·g°Ñ°t«½ºB´z® ³É°Í¿ÁºR´Ñ«½­E³ ìBñ ³ÉÔB³É©M«½°Í²y©¯¾[ºB«½­E³µ´,³µÔB³É©M«t°
ÿ!
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ì Ìgög²BÄÅÂÖÏ¯ÄÅ²y«w® ©3Æ�°z®Ë»�®ËÄÅ²y´w® «ÃÝÀÞ�³É«Ã·Ñ³É³µ©¬«t­3³k°t³YÄ ³¸ÂÖ«½³Y¾o©3³É·
°�·[® ´½³À²i´t«w®ËÂµÄ ³T²y©¯¾ÐÇ5È�©E³µ·g°�°t«½ºB´z® ³É°kÿ�
*³¸ÂÖ«w® ºR©#�



a target newswire
article (TNA)

CNN news stories
event#26event#25

 . . . .

Overt pronoun resolver

Vectors of
term weights

term weighting

calculating similarity
between A and B

selecting
TV news stories

TV news stories
related to TNA

Term weighting Correlating

Overt pronoun resolver

A

B

event#01
WTC
Bombing trial

Aldrich
Ames

other
events

Selecting newswire articles

Selecting
newswire
articles
related to TNA

Selecting
an event and
TV news stories
related to TNA

word density vector
of newswire articles
related to TNA
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î Ì�
*³¸Ä ³¸ÂÖ«w® ©EÆfÇ5È�©E³µ·g°
´t³YÄÅ²i«t³¸¾�«tº °t³YÄ ³YÂÃ«½³Y¾�©E³µ·g°t·k® ´t³T²y´½«z®ÅÂÉÄ ³Tÿ�
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÷¹÷�©E³µ·g°[°t«½ºB´z® ³µ°zÌ ü ©
²�ÔB³É´z²iÆB³¸¶E«½­E³µ´t³¬²i´t³ ì ï Ì � ±3´tºR©EºBÏ3©E° ® ©â²[°t«½ºB´tÝPº�¿�«½­E³¬ö
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ò5® ÆBÏ3́t³ ï � ü ÏÉo»¼³µ«t­3º�¾Õ²y©̄ ¾ î ÂÃº�»¼±̄ ²ýz²i«z® ÔB³}»¼³µ«½­Eº�¾*°

�_³µ«t­Eº!¾Pý � Çg÷	ðýø ©3³É·
°�·[® ´½³ ²i´t«w®ËÂµÄ ³µ°�´t³¸ÄË²i«t³¸¾0«tº¬Çg÷8ð|ø Ç5È:©E³µ·g°Ñ°t«tºR´z® ³É°�´½³YÄÅ²y«½³Y¾0«½º¬Çg÷	ð�ÿ ±E´½ºB±�ºR°�³¸¾
»¼³µ«t­3º�¾��
ò5® ´½°t«zÄ Ýo«½­E³g°tÝM°t«½³Y» °t³¸Ä ³YÂÃ«t°,°tº�»¼³
©E³µ·g°t·k® ´t³[²i´t«w®ËÂµÄ ³µ°,·g­¯®ÅÂª­Õ²i´t³Ê°z®Ë»�®ËÄÅ²y´8«½ºT²Ñ«z²i´tÆR³É«	©E³µ·g°t·k® ´t³[²i´t«w®ËÂµÄ ³¸¶�²i©�¾
°t³YÄ ³¸ÂÖ«½°oÇ5È�©3³É·
°g·g­¯®ËÂ.­å²y´½³0°z®Ë»}®ÅÄÅ²y´Ê«tº «t­3³0°t³¸Ä ³YÂÃ«t³¸¾}©3³É·
°�·[® ´½³À²i´t«w®ËÂµÄ ³É°zÌ
¨ª©Û»¼³µ«t­3º�¾Õý¼¶3·Ñ³0³¸»¼±�Ä º<ÝB³Y¾ ñ á�® ©¯¾*°gº�¿�»¼³µ«t­3º�¾*° ¿ÁºR´
«½³É´z»ä·Ñ³¸® ÆR­V«w® ©EÆ�Ì

é Ì5·�ºR´z¾¬¾*³µ©E°z® «ÃÝ
ì Ì+þjÿ������ ÿ
î Ìg²_»¼³µ«½­Eº�¾ Þ¯²y°t³¸¾�ºB©õ� � »¼³µ«t­3º�¾fÿ!
<Ï��µÏEá�®Y³É«[²BÄÅÌË¶ é������ �
ï Ìg²_»¼³µ«½­Eº�¾ Þ¯²y°t³¸¾�ºB©Õ³µ©M«t´½ºB±MÝ
ñ Ì5°z® Æ�»}²}»¼³µ«t­3º�¾Õÿ ±E´tºR±�ºB°t³¸¾_«½³É´w»�·Ñ³Y® ÆB­M«w® ©3Æf»¼³µ«t­3º�¾��

���
	�� Î)Ê'Ì ï Á�Æ�É=ÅWÄ�

×ãºR´z¾P¾<³É©3°z® «ÃÝë® °0ÂÉ²RÄËÂÃÏ�ÄÅ²y«½³Y¾ ÞVÝë¿qºR´z»�Ï¯ÄË²�ÿ ï �tÌ

² �!³ �Q�o´kµ ÿ	� � ��� � �P� �¼º�¿�·ÑºB´w¾e�8® ©Õ«t­3³_ög÷¹÷�©E³µ·g°g°t«½ºB´w® ³µ°g·g­EºR°t³0³µÔ¸³µ©M«
©MÏ�»ÊÞ�³É´k® °6�
� Ø�?ÙVÚ �¼º�¿�·ÑºB´z¾��8® ©Õ«½­E³Àög÷¹÷õ©3³É·
°g°t«½ºB´z® ³É°g·g­3ºB°t³Í³ÉÔB³É©M«�©VÏ¯»�Þ�³µ´o® °]�

ÿ ï �
·g­3³É´t³¸¶�¹ � «½­E³Í«½ºB«w²BÄY©MÏ�»ÊÞ�³É´gº�¿�¾E® Ù!³µ´t³µ©V«�·ÑºB´w¾*°o® ©Ð«t­3³TÂÃºB´½±EÏE°

���
	������������
þÑÿ������ ÿ ÔM²BÄ Ï3³Ð® °oÂÉ²RÄËÂÃÏ�ÄÅ²i«t³¸¾oÞMÝë¿qºB´z»ÊÏ�ÄÅ²}ÿ ñ �½Ì

þÑÿ������ ÿ0ÿ	�Ý�o�L�Q�=� � þÑÿÍÿ	�Ý�k���M�O�ÜÛ ��� ÿ0ÿ	�Ý�k� ÿ ñ �



·g­3³É´t³¸¶
þÑÿÍÿ	�Ý�k���M�=� � �cº�¿M·ÑºB´w¾ � ® ©0³µÔB³É©M«a�
��� ÿ0ÿ	�Ý�k� � Ä ºBÆ3ÿ��õº�¿Y³ÉÔB³É©M«½°L�

�cº�¿M³µÔB³É©M«½°(·g­¯®ÅÂª­_® ©�ÂµÄ Ï�¾*³µ°�·�ºR´z¾ �

�"!#	 ÒÖóxÁ4Ä%$�ÎaÌ'&�Ë�É=Á4ÌºÎ)Æ�(�)
� � ÔV²RÄ ÏE³¬® °0ÂÉ²RÄËÂÃÏ�ÄÅ²y«½³Y¾ ÞVÝë¿qºR´z»�Ï¯ÄË²�ÿ · �tÌ

� � ÿW�Ý�o���M�=� � � ©�WÙVÚ ÿ � ��� Þß� ���=�+* � �{� Þv� ����*� ��� ÿ · �
·g­3³É´t³¸¶

� ��� � � ¦�MÙVÚ � ���� Ø�?ÙVÚ � ¦�MÙVÚ � �{�
Û � Ø�?ÙVÚ � ���

¶ � «½­E³Í©MÏ�»ÊÞ�³É´gº�¿�³ÉÔB³µ©V«½°
� ��� � «½­E³À¾*³µ©E°z® «ÃÝ_º�¿�·�ºR´z¾e�,® ©Ð³ÉÔB³É©M«!�� ��� � «t­3³Í³ÉØY±�³YÂÃ«t³¸¾f¾*³µ©E°z® «ÃÝÀº�¿3·ÑºB´w¾ � ® ©Õ³µÔB³É©M« �

�",#	 ÒÖóxÁ4Ä%$�ÎaÌ'&�Ë�É=Á4ÌºÎ)ÆzÁ4Æ�Ä=ÊLÎ)ô-

í�©M«t´tºR±MÝ_ÔV²RÄ Ï3³Ð® °[Âµ²BÄÅÂÃÏ�ÄÅ²y«½³Y¾�ÞMÝë¿qºB´w»�Ï�ÄÅ²}ÿ�ñ��½Ì

��³�. µ ÿ	�Ý�o�L�Q�=� � .�ÿ	���-�L�Q�O�
��³ ´�/10 . µ ÿ	�Ý�k� ÿ�ñ��

·g­3³É´t³¸¶

��³ ´�/10 . µ ÿ	�Ý�k�×� Þ � Ø�?ÙVÚ � ¦�MÙVÚ .�ÿ � �Q���+ÛÚÄ ºRÆ � .�ÿ � �Q���¶
Ç�²yÞ¯Ä ³ ì ®ÅÄËÄ ÏE°t«½´z²i«t³µ°�«t­3³¬²BÂµÂÖÏ3´z²RÂÖÝÐº�¿8ÂÃºB´t´½³YÄÅ²y«w® ©EÆÀ³ÉØY±�³É´z®Å»¼³µ©V«½°zÌ÷�_³µ«t­Eº!¾ÚýCÏE°z® ©EÆT°z® Æ�»}²T»¼³É«½­Eº�¾ë® °ÊºRÏE´
»¼³µ«t­3º�¾EÌ
Ç5­3³Í´t³µ°tÏ�Ä «ÊÏE°z® ©EÆf»¼³µ«½­Eº�¾Õýä²i©�¾�°z® Æ�»}²}»¼³µ«t­3º�¾Õ® °ÊÞ�³É«½«t³µ´g«t­¯²y©Õ«½­E³Í´t³µ°tÏ�Ä «ÊÏ3°z® ©3Æ}ºB«½­E³µ´o»¼³µ«t­3º�¾*°zÌ

2ã+@'*G31,'*'*+@&¯>

×ã³k³µØ�²R»}® ©E³Y¾T·
­�®ÅÂ.­f±E´½º�ÂÖ³¸¾*Ï3´t³ÐÂÃºB©M«½´z® ÞEÏE«½³É°�²BÂµÂÖÏ3´z²RÂÖÝÐ´w²y«½³Õ²i©�¾�·g­�®ÅÂ.­f±3´tº�ÂÃ³Y¾<ÏE´t³PÄ ³Y²�ÔB³0´tºYº�»�¿qºR´ ®Å»¼ó
±E´½º<Ô¸³¸»¼³É©M«wÌ

Ï]Á�Ê'ó�ÈjÁ4ÅWÇ3$�Ä=Å	Æ�Ç
×ã³}³ÉØ�²B»}® ©E³¸¾ ñ «½³É´w» ·�³¸® ÆR­M«z® ©EÆÛ»¼³µ«½­Eº�¾*°À® ©�»¼³É«½­Eº�¾Ûý ÿtÇ�²iÞ�Ä ³ ì �tÌbÇ5­3³}´t³µ°tÏ�Ä «t°kÏE°z® ©EÆP³É©M«½´tºB±MÝ�²i©�¾
°z® Æ�»}²}»¼³µ«½­Eº�¾Õ²i´t³0Þ�³µ«t«½³É´�«t­¯²y©Õ«½­E³Í´t³µ°tÏ�Ä «t°ÊÏE°z® ©EÆ}·ÑºB´w¾¬¾*³µ©E°z® «ÃÝ¸¶�þÑÿ������}ÿè²y©�¾|���}»¼³É«½­Eº�¾3Ì���³¸ÂÉ²iÏE°t³



�_³µ«t­3º�¾ �_³É«½­Eº�¾}º�¿3«½³É´w»ä·�³¸® ÆB­M«z® ©3Æ ²RÂÉÂÃÏE´w²BÂÃÝÀ´z²i«½³
ð áB³ÉÝY·�ºR´z¾*° ñ � Ì ñ54 ÿ î � · � î�� ���
� ·�ºR´z¾Õ¾*³µ©E°z® «ÃÝ ñ ñ Ì é54 ÿ ì��Bî � î�� ���
ö ·�ºR´z¾Õ¾*³µ©E°z® «ÃÝ ñ�ñBÌ ì54 ÿ î � é � î�� ���
ý ·�ºR´z¾Õ¾*³µ©E°z® «ÃÝ ñ�ñBÌðñ 4 ÿ î � î � î�� ���þÑÿ������}ÿ � �BÌ �54 ÿ îRéBñ � î�� ���

���À»¼³µ«t­3º�¾ � �BÌð� 4 ÿ îRéBì � î�� ���
³É©M«½´tºB±MÝ �Rì Ì �54 ÿ îRìBî � î�� ���
°z® Æ�»}²}»¼³µ«t­3º�¾ �Rî Ì î54 ÿ îRìBñ � î�� ���

Ç�²yÞ¯Ä ³ ì�� Ó$³É°tÏ¯Ä «Êº�¿V«t­3³¬ÂÃºB´t´½³YÄÅ²y«w® ©3Æ�³µØM±�³µ´z®Å»¼³É©M«

¾E® °t«½´z® ÞEÏE«w® ºB©3°�º�¿5á¸³µÝM·ÑºB´w¾*°¬²i´t³¬Ï3°t³Y¾fÞMÝã³µ©M«t´tºR±MÝ�²y©�¾Ú°z® Æ�»}²ë»¼³µ«t­3º�¾P³ÉÙ!³¸ÂÃ«z® ÔB³YÄ Ý¸ÌcÇ�²iÞ�Ä ³ ï ®ÅÄËÄ ÏE°t«½´z²i«t³µ°
«½­E³Í´t³µ°tÏ�Ä «t°ÊÏE°z® ©EÆ}º<ÔB³É´½«Ê±E´tºR©EºRÏE©Ð´t³µ°tº�Ä ÔB³É´[²i©�¾�·k® «t­3ºBÏ3«gº<ÔB³É´½«Ê±E´tºR©EºRÏE©Ð´t³µ°tº�Ä ÔB³É´wÌ76	°z® ©EÆ}º*ÔB³µ´t«�±E´tºR©EºRÏE©
´t³µ°tº�Ä ÔB³É´w¶Y«½­E³�´t³É°tÏ¯Ä «0® °,Þ�³É«½«t³µ´g«t­¯²y©À«t­¯²y«,·k® «t­3ºBÏ3«Í® «wÌ ü Ô¸³µ´t«Ñ±3´tºB©3ºBÏ3©À´t³µ°tº�Ä ÔB³É´¼® °�³ÉÙ!³¸ÂÃ«z® ÔB³Y¶B­Eº<·Ñ³ÉÔB³µ´z¶BºRÏE´
º<ÔB³É´t«�±E´½ºB©3ºBÏE©Ð´½³É°tº�Ä ÔB³µ´ ® °
ÔB³µ´tÝÀ°z®Å»¼±�Ä ³¸Ì

À�Á�ÂWÁ4Ã�Ä=ÅWÆ�ÇxÆ�Á4ÈbÉ=ÈbÅWÊLÁ¿Ë�ÊLÄ=ÅWÃeÂ	Á4É|Ê'Á�ÂWË�Ä=Á�ÌÍÄ=Î"ÏÑÐ~Ò
Ç�²yÞ¯Ä ³ î ®ËÄÅÄ ÏE°t«½´z²i«t³µ°g«t­3³Í´t³É°tÏ¯Ä «gº�¿�°t³YÄ ³¸ÂÖ«w® ©3Æ�©3³É·
°�·[® ´½³À²i´t«w®ËÂµÄ ³É°g´t³YÄÅ²i«t³¸¾�«tºÕÇg÷	ð�Ì
ÿÑó � � �4�983/ �[® °oÂµ²BÄÅÂÖÏ¯ÄË²i«½³Y¾�ÞMÝT«½­E³_¿ÁºR´z»ÊÏ�ÄÅ²}ÿ � �½Ì

ÿÑó � � �4�983/ �Ý� ì Û : / �+; �M�!�<0 ³ Û>=��?; ��@A@: / �?; �G�!�B0 ³ ¸�=��+; ��@A@ ÿ � �

·k® «t­3ºBÏ3«�º<ÔB³É´t«�±E´½ºB©3ºBÏE©Ð´½³É°tº�Ä ÔB³µ´ ·k® «½­Ðº<ÔB³É´t«�±E´½ºB©3ºBÏE©P´t³µ°tº�Ä ÔB³É´
: / �+; �M�!�<0 ³ =��?; ��@A@ ÿÑó � � �4�983/ � : / �?; �G�!�<0 ³ =��?; ��@A@ ÿÑó � � �4�983/ �

ñ�� Ì �54 ·Bé Ì ìC4 �BÌ · � ·�· Ì ñ54 ·�� Ì �54 �RÌ ·��
ÿ ñ�·Bî ñ�� �Bñ�� ��� ÿ ñ�·Bî ñ�� �BìRéBî � ÿ ·Bî��Bé � �Rñ�� ��� ÿ ·Bî��Bé � �RéBì�� �

Ç�²iÞ�Ä ³ î�� Ç�­E³[´t³µ°tÏ�Ä «Êº�¿V°t³YÄ ³YÂÃ«z® ©EÆ}©E³µ·g°t·k® ´t³T²y´t«w®ÅÂÉÄ ³É°g´t³¸ÄË²i«t³¸¾o«½ºÚÇg÷	ð

×ã³kºRÞE«w²B® ©E³¸¾ Þ�³É«½«t³µ´g±E´t³¸ÂÉ® °z® ºB©ß²y©�¾�´t³¸ÂÉ²RÄËÄYÞVÝ¬ÏE°z® ©EÆ}º<ÔB³µ´t«
±3´tºR©EºBÏ3©f´½³É°tº�Ä ÔB³µ´zÌgÇ�­E³µ´t³Y¿qºB´½³0º<ÔB³É´t«g±E´tºR©EºRÏE©
´t³µ°tº�Ä ÔB³É´T® °0³ÉÙ�³YÂÃ«z® ÔB³ë¿qºB´0°t³¸Ä ³YÂÃ«z® ©EÆÐ©E³µ·g°t·k® ´t³ë²i´t«w®ËÂµÄ ³É°k´½³YÄÅ²y«½³Y¾À«tºåÇg÷	ð�Ì	æ	º<·�³µÔB³É´Í«½­E³}±�²i´t«Íº�¿�°t³YÄ ³YÂÃ«z® ©EÆ
©E³µ·g°t·k® ´t³T²y´½«z®ÅÂµÄ ³µ°Ê´t³¸ÄÅ²y«½³Y¾k«tºÚÇ
÷	ð�­�²i°g´tºYº�» ¿qºR´[®Ë»¹±E´tº<ÔB³Y»¹³É©M«zÌ

À�Á�ÂWÁ4Ã�Ä=ÅWÆ�ÇxË�ÆzÁ�ÔTÁ�Æ�ÄÑË�Æ�ÌzÏÑÕÖÆ�Á�ÈbÉ�É�Ä=Î�Ê'ÅWÁ�É�ÊLÁ4ÂWË�Ä=Á�ÌÍÄ=Î"ÏÑÐ~Ò
×ã³ ³µØ�²B»}® ©3³Y¾ëÂÃºB´t´½³YÄÅ²y«w® ©3ÆÕ³µØM±�³É´w®Ë»¹³É©M«¼ÏE°z® ©EÆåÂÃºB´½´t³YÂÃ«¹ÆR´tºBÏ3±bº�¿(©3³É·g°t·[® ´t³¬²y´½«z®ÅÂÉÄ ³µ°<Ì}Ç�²yÞ�Ä ³ ï ®ÅÄËÄ ÏE°t«½´z²i«t³µ°
«½­E³�´t³µ°tÏ�Ä «zÌ
Ç�­E³0²RÂÉÂÃÏE´w²BÂÃÝk·
­E³µ©}«½­E³�°tÝM°t«½³Y»�ÏE°t³¸¾¼º<ÔB³µ´t«�±E´tºR©EºRÏE© ´t³µ°tº�Ä ÔB³É´
²y´t³ é ��� 4 Ì�ò*ºB´8Þ�³É«½«t³µ´$´t³µ°tÏ�Ä «t°z¶
·Ñ³0­¯²�ÔB³Í«½º�°t³¸Ä ³¸ÂÖ«
©E³µ·g°t·k® ´t³T²y´t«w®ÅÂÉÄ ³É°g´t³¸ÄË²i«t³¸¾�«½º�«½­E³k«w²y´½ÆB³µ«0²i´t«w®ËÂµÄ ³_ÂÖºR´t´t³¸ÂÖ«wÄ Ý¸Ì

D &(>,G3ú@1,'*+@&¯>

¨ª©P«½­�® °
±�²i±�³É´w¶V·Ñ³0±3´tºB±�ºR°t³Y¾Ð²}»¼³É«½­Eº�¾Ð¿ÁºR´[ÂÃºB´t´½³YÄÅ²y«w® ©EÆÚÇ5È:©E³µ·g°�°t«tºR´z® ³É°�·[® «½­Û²�©E³µ·g°t·k® ´t³T²y´½«z®ÅÂµÄ ³¸Ì ü Ï3´
»¼³µ«t­3º�¾À³¸»¼±�Ä º<ÝB³Y¾oº<Ô¸³µ´t«¹±E´½ºB©3ºBÏE©P´t³µ°tº�Ä ÔB³É´}²i©�¾�«Ã·�º_°t«½³É±ë°t³YÄ ³YÂÃ«w® ºR©Û»¼³É«½­Eº�¾ë¿qºB´¹ÏE°z® ©EÆT«t³µ´z» ·�³¸® ÆR­M«z® ©EÆ
»¼³µ«t­3º�¾À³µÙ!³¸ÂÖ«w® ÔB³¸Ä Ý¸Ìoò*ÏE«½ÏE´t³ ·�ºR´táã® ©¯ÂÉÄ Ï�¾<³É°}ÂµÄ ÏE°t«½³É´z® ©EÆbÇ5Èä©E³µ·g°_²iÏE«½º�»}²i«z®ÅÂµ²BÄÅÄ Ý¸Ì¹¨ª©c²R¾E¾E® «w® ºR©�¶�·�³k±¯ÄË²i©
«½ºÚ²y±E±¯Ä ÝÀºBÏE´Í»¼³É«½­Eº�¾}«½ºP²RÂÖ«½Ï�²RÄE°t±�ºRáB³É©åÇ�È�©E³µ·g°zÌ



·k® «t­EºRÏE«
º<ÔB³É´t«�±E´½ºB©3ºBÏE©P´t³µ°tº�Ä ÔB³É´ ·k® «½­Ðº<ÔB³É´t«�±E´½ºB©3ºBÏE©P´t³µ°tº�Ä ÔB³É´
ÇE³É´z» ·Ñ³¸® ÆR­V«w® ©EÆ ²BÂµÂÖÏ3´z²RÂÖÝT´z²i«t³ ²BÂµÂÖÏ3´z²RÂÖÝT´z²i«t³
·�ºR´z¾Õ¾*³µ©E°z® «ÃÝ ��· Ì ·C4 ÿ ì�� ��� ì�� ��� é ��� 4 ÿ ì�� ��� ì�� ���
þÑÿ������}ÿ � ñRÌ ìC4 ÿ ì��Rì � ì�� ��� é ��� 4 ÿ ì�� ��� ì�� ���
� � »¼³µ«t­3º�¾ � ñRÌ ìC4 ÿ ì��Rì � ì�� ��� é ��� 4 ÿ ì�� ��� ì�� ���
³É©M«½´tºB±MÝ � ñRÌ ·C4 ÿ ì��Rî � ì�� ��� é ��� 4 ÿ ì�� ��� ì�� ���
°z® Æ�»}² � ñRÌ ·C4 ÿ ì��Rî � ì�� ��� é ��� 4 ÿ ì�� ��� ì�� ���

Ç�²yÞ¯Ä ³ ï � Ó8³µ°tÏ�Ä «0º�¿,ÂÃºB´t´½³YÄÅ²y«w® ©EÆÕ³µØM±�³µ´z®Å»¼³É©M«0ÏE°z® ©EÆÛÂÖºR´t´t³¸ÂÖ«ÍÆR´tºBÏ3±bº�¿�©E³µ·g°t·k® ´t³P²y´½«z®ÅÂµÄ ³µ°k´t³¸ÄË²i«½³Y¾¬«½ºÕ«½­E³
«w²y´tÆR³É«k²i´t«w®ËÂµÄ ³

¦ GB45>	&�ûÕú@D�?	F¯DE-�DE>�;*'

Ç5­3³f²yÏE«½­EºR´t°0·�ºRÏ�ÄÅ¾bÄË® áB³}«½ºÕ«½­�²i©Eáf«½­E³}´t³µÔ�® ³É·Ñ³µ´t°T¿qºB´0«½­E³¸® ´ÍÔV²RÄ Ï�²yÞ¯Ä ³fÂÖº�»}»¼³É©M«½°zÌÕÇ5­¯® °0·�ºR´táÚ·Í²y°¹°tÏE±Eó
±�ºB´½«t³¸¾ ÞMÝT«t­3³FE
´w²y©M«t°[¿Á´½º�»�«t­3³GE
º<ÔB³É´t©¯»¼³É©M«	°tÏEÞ3°z®Ë¾<Ýë¿ÁºR´o²B®Å¾E® ©EÆk°zÂÉ® ³É©M«w® Î¯Â�´t³µ°t³Y²i´zÂ.­3³É´t°Íÿt÷8º�Ì éBé ñ � � ìBñ ñ��
º�¿�«½­E³}�Ú® ©�® °t«t´½Ý¬º�¿�í	¾*Ï¯ÂÉ²i«z® ºB©¬º�¿IH¸²y±�²i©�Ì
ùÚD��ÖDEABDE>,G3DE'
H¸Ì�ð�ÄËÄÅ²i©�¶7H¸Ì
ög²y´½Þ�ºB©3³YÄÅÄË¶JE[Ì
ý,º�¾3¾E® ©EÆB«½ºB©¯¶�H¸Ì��Ê²B»¼´½ºB©�¶Ê²y©¯¾#�Ê²i©EÆ#��ÌPÿ é������ �½²BÌPÇEºB±¯®ËÂÕ¾*³µ«t³¸ÂÃ«z® ºB©�²i©�¾
«½´z²BÂ.á�® ©3Æo±�®ÅÄ ºR«	°t«½Ï�¾*Ý}Î3©�²RÄY´½³É±�ºR´t«zÌ�¨ª©LKNMPORQ�S7T�U-SWVYX"Z?[P\5]<[P^_K#`7O+ab^dc
X"[Pe3^_]+X<fhgiKNfjZPek[5e3\mlne3\PO+X<^_Ko[5e3\5fperq
stZPX<u+^BM5Z%g�¶V±�²iÆB³Í­V«½«½± � ���i·g·g·kÌÅ® «zÄÅÌ ©�® °t«wÌ ÆBºwÔa�B®Å²yÏ¯®{� ��� ï Ìð� é �i±E´tº�Â9�B¾3²y´t±¯² ��� �B® ©�¾<³ÉØ�Ì ­M«w»}Ì
H¸Ì,ð�ÄÅÄË²i©�¶úÓ�ÌÊê$²y±3áV²R¶k²y©�¾åÈ�ÌÝ�¯²�ÔM´½³É©3áBº�Ìãÿ é������ � Þ�Ì ü ©3ó�ÄÅ® ©E³ã©3³É·"³ÉÔB³µ©V«b¾*³µ«t³¸ÂÃ«z® ºB©�²y©¯¾ß«t´w²BÂ.á�® ©3Æ�Ì¬¨Ã©
vPw ^_KYSxe3eryz[5{}|~erKNO?X<er[PKNfjZPer[P{ISR�I���r|+�Y|~T��IZPeB�+O+X"O+e3]BOFZ5e�T�O+^BOB[PX"]+M�[Per\�Q�O?�+O+{�Z%g
�FO+erKYfpe�|~eB�+Z5X<�F[5KofjZPe
T�O+KNX<fpO+�+[P{Á¶Y±¯²yÆR³É° î ñ<� ï ñ Ì
í	ÌP��´w®ËÄÅÄÅÌ0ÿ é����Bì �tÌ�ðø°z®Å»¼±�Ä ³�´tÏ�Ä ³Éó�Þ¯²y°t³Y¾_±�²i´t«¹º�¿(°t±�³µ³YÂ.­ë«w²yÆBÆR³É´wÌg¨ª©�U�X"Z?]<OBO<\5fperq+^�Z��GKNMPOt�Per\�]BZPeB�+O+X"O+e3]BO
ZPe [%gPg
{�fpOB\te3[5Koy�X"[P{�{�[Perq+yz[5q?O7giX"Z?]BO+^B^_fperqµ¶B±¯²yÆR³É° éBñRì � éRñBñ Ì
�$ºB°t­¯®Ë»}®Ý
*Ï��µÏEá�®Ë¶kòRÏ¯»}® Ý¸º�òRÏ3áMÏ�»¼ºR«½º�¶o²y©�¾v�$ºB°t­¯® ­¯® ´½º 
<³Éá�® ÆRÏ�Â.­¯®ËÌßÿ é������ �½Ì"
*³µÆ�»¼³µ©M«z²i«z® ºR©�²y©¯¾ß³µÔ¸³µ©M«
¾*³µ«t³¸ÂÃ«z® ºB©Õº�¿�©3³É·
°g°t«½ºB´z® ³É°gÏ3°z® ©3Æ}«t³µ´z»ä·Ñ³Y® ÆB­M«w® ©3Æ�Ì�¨ª©�U�X"Z?]+�}Z��FU-SR�I�}|~`d���P�R¶M±¯²yÆR³É° é ï � � éBñ ï Ì
òR´½³Y¾<³É´z®ÅÂ.á ×ô²RÄËÄ °z¶ æ8ÏEÞ�³É´½« H¸® ©¯¶ 
*´½³É³µ©�® ÔV²i°z² 
E® °t«z²R¶ ²y©¯¾ Ó�®ÅÂ.­¯²y´z¾ 
3Â.­M·0²i´t«!�¸Ì ÿ é������ �½Ì
ÇEºB±¯®ËÂ ¾<³É«½³YÂÃ«z® ºR© ® © ÞE´tº�²B¾3ÂÉ²i°t« ©E³µ·g°zÌ ¨Ã© Q�S7T�U-S VYX"Z?[P\5]<[5^BK�`7O?a�^ stZPX<u+^_MPZ%g�¶ ±¯²yÆR³
­M«t«½± � ���i·g·g·[ÌË® «wÄËÌ ©¯® °t«wÌ ÆRº*Ôa�<¾E® Ô ��� ï � ��� ï Ìð� é �i±E´tº�Â9�B¾3²y´t±¯² ��� �BÌ
��Ì'�Ê²i©EÆ�¶�ÇgÌEê	® ³É´wÂÖ³¸¶�²i©�¾dH¸ÌEög²y´½Þ�ºB©E³¸ÄÅÄËÌÑÿ é������ �½Ì�ð�°t«tÏ¯¾*Ý ºR©�´½³É«½´tºB°t±�³¸ÂÖ«w® ÔB³k²y©�¾¼ºR©Eó�ÄË® ©E³�³ÉÔB³µ©V«Ê¾*³µ«t³¸ÂÖ«w® ºR©�Ì
¨ª© vPw ^_KnS�ereryz[P{P|~erKoO+X<er[PKNfpZ5e3[5{�SR�#���3|+��|~T��IZPeB��O?X"O+er]<OYZPe�T�O?^_O<[5X~]+M�[Per\�Q�O+�+O?{�Z%gi�dO+e3K-fped|~eB�+Z5X<�F[5KofjZPe
T�O+KNX<fpO+�+[P{Á¶Y±¯²yÆR³É° ì�� � î�· Ì


