
In Qualitative Reasoning and Decision Technologies, N. Piera Carrete & M.G. Singh (eds),
pp. 451-460, CIMNE: Barcelona, 1993

���������	��

������������������� ��� � ���������������� ��


���"!���!#���$�&%'���)( * �+�-,.�"��/0%21

35476$8&9;:'<'=�6?>�@BA'@B8&C
D�E?FHGBIKJ$LMIONPIKQRQMS�GUTVGBLMW�IXFZY[LR\^]
_ IK`aE?FH\cbdIKG)\eSgfih�GBJ�LRGBIKIKFcLMGBJ

E?GajPk�lBmnQMLpoqkrS�QRLpos]
k�LM\c\ZYtmBlBFHJ$uwvak7x5yXz�{&yX|
}�~��Z�c���+���K}��n�p�H���

3547����8&�'6g���7�
� S)oZ�&��IKQMQ��^G&\cIKFHGaE?\HLRS�GaE?Qr�)osLRIKGaosIOD'IKG&\cIKF

k�EgQRS�xVQM\cS��wEgmaS�F�Eg\cS�FH]
�$����� LMJ$u���\Kv7��lBLR\HI ���$�
k�E?QMS�xVQM\cSBv�D�x�� � | � y

� �s n�s¡p¢� £�'¤K�&}��H¥§¦�~�¡p}��¨¤ª©^~� Z«K¢��c�)�p�H���

¬�­7®Z¯ª°s±)²K¯
³'´)µs¶¸·M¹cµK¹^·Rºg»O¼�½t¾g¿)µK¿�·¸¶¸·ÁÀ�¹^·RÂ+Ã�»Z¹^Ä�¾?½tÅ�ÀÇÆt³�È-É2ÀHÊOË¸ÌsÍªÎ2µK½t»�µKÃ#µK¿)À^¹t½cµgÂH¹^·R¾KÃÏ¾§Ð

·RÃ�Ñ)´�»ZÃ)ÂH»qÒg·pµKÓ?½cµKÔÕÀÖµ§Ã)Ò�×ÖµsØ?»ªÀÙ·ÁµKÃ�¿)»H¶Ú·R»HÐ�Ã�»Z¹^Ä�¾?½tÅ�Àr½t»Z¼�¶Áµ?Â[·MÃ�ÓqÃ�´�Ô+»Z½^·pÂZµs¶£½t»H¶Áµ§Û¹^·R¾?Ã)À�¿$Ø�Üg´)µs¶¸·R¹cµ§¹Ý·Mº?»�·RÃ�Ñ)´�»ZÃ)ÂH»ªÀ+µ§Ã)Ò�À^Ø$Ã�»Z½[ÓK·R»ªÀZÞàßa¾à½t»ªµgÀ^¾?Ã"·RÃáµ"³�ÈrÉâ·ÁÀV¹t¾
ã)Ã)Ò+¹[ä�»'»Håa»ªÂH¹-¾KÐaÒ�»ªÂ[·ÁÀæ·R¾?ÃÇ¾?½-Ã�»ZÄ0»Zº?·ÁÒ�»ZÃ)ÂH»2¾?ÃOµ�ºXµK½�·ÁµK¿�¶R»�¾KÐB·RÃ�¹t»Z½t»ªÀ^¹7·MÃ+¹t»Z½tÔOÀ¾KÐÖ¹[ä�»OÀæ·RÓ?Ã"¾KÐÖ¹tä�»ÕÂtä)µKÃ�Óg»�·RÃ�¿&»H¶¸·R»HÐeÆp·RÃ)ÂH½t»ªµgÀ^»�¾?½qÒ�»ªÂH½t»ªµgÀ^»KÊcÞ+ç"»+½t»Zºg·R»ZÄ�¾?´�½
Ä�¾?½tÅ�¾?Ã�Üg´)µs¶¸·R¹cµ§¹^·¸º?»'¿)»H¶Ú·R»HÐ�¼�½[¾?¼)µKÓ$µK¹�·R¾KÃaè$µ+ÂH¾?ÔÇ¼�´�¹cµK¹^·R¾gÃ)µs¶¨¶RØ�»HéêÂ[·R»ZÃ�¹Ö½[»ªµ?À^¾?Ã�Û·RÃ�Ó�À[Âtä�»ZÔ+»�¿)µgÀ^»ªÒ�¾gÃ�¶R¾�ÂZµs¶ÖÀæ·RÓgÃÏ¼�½t¾g¼)µKÓ$µK¹^·M¾?Ãd·RÃë³�ÈrÉ�ÀìÞ�³'´)µs¶Ú·R¹cµK¹^·MºX»Ç¿)»H¶¸·R»HÐ¼�½t¾?¼)µKÓ$µ§¹^·R¾?Ãaè�´�Ã�¶Ú·RÅ?»í¹[ä�»q»Hî�·ÁÀ^¹�·RÃ�ÓOÓg½cµK¼�ä�Ûp½t»ªÒ�´)ÂH¹^·M¾?Ã�µs¶MÓ?¾?½^·R¹[ä�Ô�è�¼�½t»ªÀ^»Z½[º?»ªÀ2¹tä�»Ã�»Z¹ÙÄ�¾?½[ÅÏÀ^¹t½t´)ÂH¹[´�½t»�µKÃ)Ò�Ò�»Z¹t»Z½tÔ	·RÃ�»ªÀ�¹tä�»d»Håï»ªÂH¹�¾KÐe»Zºg·ÁÒ�»ZÃ)ÂH»�¾?ÃëµX¶¸¶'Ã�¾�Ò�»ªÀ	·RÃ¹tä�»�Ã�»Z¹ÙÄ�¾?½[ÅnÞeç"»	À�ä�¾XÄ�ä�¾KÄð¹tä�·ÁÀeÀ^´�¼�¼&¾?½t¹cÀ2ÔÇ»Z¹cµKÛM¶R»Zº?»H¶w½t»ªµ?À�¾?Ã�·RÃ�Ó�µK¿&¾?´�¹e¹tä�»
Ô+¾�Ò�»H¶Öµ§Ã)Ò�µK´�¹t¾gÔOµK¹^·ÁÂ�Ó?»ZÃ�»Z½cµK¹�·R¾?Ã�¾KÐr·RÃ$¹[´�·R¹^·RºK»í»Hî�¼�¶ÁµKÃ)µ§¹^·R¾?Ã)À�¾§ÐÖ¼�½t¾?¿)µ§¿�·¸¶¸·ÁÀ^¹�·ÚÂ½t»ªµ?À^¾?Ã�·MÃ�Ó)Þ

ñ òióUô�õ2öP÷ëø0ùíô'úKöàó
k�FHS$maEgmnLMQMLÁY[\cLpo�FHI?E$Y[S$GBLMGBJUYHoZuBIKb�I?YeEgFcIÇS?fÝ\HIKGáosFHLR\HLÁosLMûªI?jdfÝS�Fí\HuBI+lBGïj&lBIÕ`nFHI?osLÁY[LRS�G�\HuBIX]
FcI?üýlnLMFHI+\cSàFHIK`nFHI?YtIKG&\elnGaosIKFc\ZEgLRGP�)GBS?�eQMI?j)J�IÕLRGP\cuBIÇfÝS$FHb
S?f�G&lBb�IKFcLpoªEgQw`BFcS�maE?mBLMQRLM\HLRI?Ysþ
�^GàfÙE�os\XvaY[laoZuÏosFHLR\HLÁosLRY[bÿLpY2b�LpYHoªS�GaosIXLMW�IXjàY[LRGaosI+`BFHS$maEgmnLMQMLR\t]d\cuBIKS�Fc]�LpY2FHS�S$\HI?j�LMGÏü�laEgQ��
LR\ZEg\cLMW�I��tlïj&J�b�IKG)\ZYeSgf�osS$Gaj&LR\HLMS$GaEgQ-LMGïj&IK`aIKGaj&IXGaosI+E?GajPFHIKQÁEg\cLMW�I�QRLM��IªQML¸uBS�S)j7v£EgGajP\cuBIKFcI
E?FHIOEÕ�eLpj&IqW�E?FHLRIK\t]�SgfÖ`BFHS$maEgmBLRQMLÁY[\HLÁo�YHoZuBIKb�I?Y�\HuïEg\íj&S�GBS$\eFHI?ü�lBLRFHIqY[LMGnJ�QMIq`�S$LMG)\e`BFHS$m��
E?mBLMQRLM\HLRI?Ysþ��2uBI§Y[IqYHoZuBIKb�I?YrFZE?GBJ�IíLMG�Yt`aI?osL���osLM\t]ÇfÝFcS�b `BlBFHIXQM]�ü�laE?QMLM\�Eg\cLMW�IeYcoìunIKbdI§Y�Y[laoZu
E$Y �)GBS?�eQMI?j)J�Iàb�Eg`aY
	���
^v'���ÝbàE?`aY�	 ��
Ùv'EgGaj üýlaE?QMLR\ZEg\cLMW�I�`BFHS$maEgmnLMQMLÁY[\cLpoàGBIK\t�2S$FH�nY�	¸yX|�
^v
\cS�YHoZuBIKb�I?Y'EgQMQRS?�eLMGBJO`aEgFc\HLpE?QwG&lnbdIKFcLpoªEgQ£Y[`aI?oªL��£oKE?\HLRS�GwvnY[laoZu�E�Y2LRG&\cIKFHW$E?QpY F�Eg\cuBIKF2\cuaEgG
`aS�LRG&\e`nFHS�mïEgmBLRQMLM\cLMI?Y�	 y�v£y�y�
^þ
�ílBF'�2S$FH��LpY�maE$Y[I?j�S�G�\HuBIíü�laEgQRLM\�Eg\HLRW�I2`BFcS�maE?mBLMQRLpYt\HLpo2GnIK\t�2S�Fc�����qk����wFcIK`BFHI§Y[IKG)\ZE��

\cLMS�G�vBLMG)\HFHS)j)laosI?jdm)]��ëIKQMQRbàE?G 	¸yX|�
Ùþ���k���YeE?FHI+LMG�I?YcY[IKGïosI+E�üýlaE?QMLR\ZEg\cLMW�IqEgmaYt\HF�E�os\cLMS�G
S?f"!eEK]�I?YtLpE?GÕmaIKQMLRIsfnGBIK\t�2S$FH�nY�EgGajÕLRG$#alBIXGaosIej)LpEgJ$FZE?bàYªþ'x%�qk�� FHI§üýlBLRFHI?Y-Y[`aI?oªL��£oKE?\HLRS�G
&�'"(�)�*,+.-/*0-212+�3.(54617*"*08�9�9;:<+0=0-?>@)�AB9C12+0="D�EF=.(�-HG":�3.I�4,-�JKJMLNA�=.-/+0A;17=0)�:OAC12JQP�3�)�-/AC3�-HRS-/A�=0-�+UT

y



Sgf�\HuBIeJ$FZE?`BuBLpoXEgQamaIKQMLRIsfaGBIK\t��S�FH�£v�I��)`BFcI?YHYtLMGBJ�`nFHS�mïEgmBLRQMLpYt\HLÁoej&IK`aIKGaj&IXGaosIíEgGïj LRGaj&IK`aIKG��
j&IKGïosI2FcIKQpE?\HLMS$GaYsþÖ�^G�E�jBj&LR\HLRS�Gwv�LR\�FHI§üýlBLRFHI?Y-Y[`aI?oªL��£oKE?\HLRS�G�Sgf£\cuBIíY[LRJ�GaY�Sgf£LRG$#alBIKGïosI?Y-EgGaj
Y[])GBIKFcJ�LRI?YVE?bdS$GBJàW$EgFcLpE?mBQMI?Yªþex `nFHS�`aS�Y[LM\cLMS$G��UuïE�YíEd`aS�Y[LR\HLRW�I ¡p ��V�n�s B�ª� S�GëE�`BFcS�`aSC�Y[LR\HLRS�G��Xv�LÚfwS$maY[IXFHW)LMGBJ�� \cSÕmaI�\HFclBI�b�Eg��I?Y	��bdS$FHIí`BFHS$maEgmnQMI�þ�
�EgFcLpE?mBQMI�� LÁY�`�S�Y[LR\HLMW�IXQM]
¤�
� ï�s���ý¡¸¤ª©^¡p� �eLR\Hu#W$EgFcLpE?mBQMI��Õ�eLR\Hu#FcI?Y[`aI?oª\Ç\cS�EP\cuBLMF�j�W$EgFcLpE?mBQMI��?vrL¸fe\cuBI �tS�LRG&\OI��£I?os\Sgf���EgGaj��+S�Gë\HunId`BFcS�maE?mBLMQRLM\t]PS?f��ÕLÁYVJ�FcI?Eg\cIKF+\HuaE?G#\HuBI�YtlBb.Sgf LMGaj)LMW)Lpj&laE?Q�I��£I?os\�Ysþ
�qk���Y2J�IKGnIKFZE?QMLMûXI+Y[\cFZEgLRJ�u)\[fÝS$FH�eE?FZj&QR]à\HS�b�lBQR\HLMW$E?QMlBI?j�EgGaj�osS$G&\cLMG)lBS�laYeW$EgFcLpEgmnQMI?Yªþ
�qk �qY oXEgGàFcIK`BQpE$osIeS�F Y[lB`n`BQMIKb�IKG)\'ü�laEgG)\HLR\ZEg\cLMW�I !eEK]�I?YtLpEgG�maIKQRLMIsf£GBIX\[��S�Fc�BY��euBIKFcI

G)lBbdIXFHLpoXEgQB`BFcS�maE?mBLRQMLM\cLMI?Y'E?FHIíIKLM\cuBIKF'GBS�\ EKW�E?LMQÁEgmBQRIVS$F2GBS$\2GBI?oªI?YHYcEgFH]�fÝS�F�\HuBIqü�lBI?Y[\cLMS$GaY
S?f2LRG&\cIKFHI§Y[\Kþ+xíG�I��&`aIKFc\Vb�EK]PI��)`BFcI?YHYeuBLpYíS�F+uBIKF�lnGaosIKFc\ZEgLRGP�)GBS?�eQMI?j)J�I�Sgf E�j&S$bàE?LMG
j&LRFHI?oª\HQM]�LRG�\HuBI�fÝS�Fcb
Sgf�E �qk��Õþ"�2uBLÁYVFHI§üýlBLRFHI?YqY[LMJ$GBL���oKEgG)\HQR]PQMI§YHYVI��£S$FH\+\HuaE?G EdfÝlBQMQ
G)lBb�IKFHLÁoKEgQÖY[`aI?osL �£oKE?\HLMS$G0S?fíEàmaIKQMLRIsf�GBIK\t�2S$FH�£þ�xVQM\cIKFHGaE?\HLRW�IKQR]�v7L¸f��2I�EgQMFcI?E�j)]P`aS�YcY[I?YcY
EdG)lBb�IKFHLÁoKEgQwmaIKQRLMIsfiGBIK\t�2S$FH�£v�\cuBIKG�LM\íLpYíY[\cFZE?LMJ�u)\[fÝS$FH� EgFZj�\HS�Lpj&IKG)\HL¸fÝ]à\HunI�üýlaE?QMLR\ZEg\cLMW�I
FcIKQpE?\HLMS$GaY LRGBuBIKFcIKG)\2LMG�LM\Kv)maE�YtI?jàS�G�\HunIVfÝS�FcbàE?Qw`BFHS$maEgmBLRQMLÁY[\HLÁo�j&I<�ïGBLM\cLMS�GïY SgfÖ\HunI�`BFHS$`��
IKFc\HLRI?YsþÖh��nEgb�`BQRI?YrSgf üýlnIKFHLRI?Yr\HuïEg\eoXEgG�m�IíFHI§Y[S�QRW�I?jÕlaYtLMGBJ ��k���Y-LMGaosQRlaj&Iíj&IX\HIKFcbdLRGBLMGBJ
\cuBIVI��7I§os\'Sgf-S�mïY[IKFcW�E?\HLRS�GaY'S�Gà\cuBIV`nFHS�mïEgmBLRQMLM\t]OSgfÖEÇW$E?FHLpE?mBQMIíSgf-LRG&\cIKFHI§Y[\Kþ-�æf-E+GBIK\t�2S$FH�
osS$G&\�EgLRGaY'j&I?osLÁY[LMS$GdGnS)j&I?Y2E?GajàE�W$EgQRlBIVGnS)j&I�vBYtlaoZuàü�lBIKFc]Õ�eLM\cudFcI?Y[`aI?oª\ \cSÕ\cuBIV\t��SÕoXEgG
maI+laY[I§j"\HS�LÁj&IKG)\HL¸fÝ]àj&S$bdLRGaEg\cLMGBJ�j)I?osLpYtLMS$G"S$`B\HLRS�GaY 	¸yX|�
Ùþ
�ílBFíbàE?LMG�oªS�G)\HFHLRmBlB\cLMS�GïY�\cS
�qk �qYVE?FHI��@�cy���Lpj&IXG&\cL��£oKE?\HLRS�G�Sgf�\HunIÕoªS�Gaj&LR\HLRS�GaY�fÝS$F

¡p )©t�s�c�Z~���¤K~�� ���H~?¤K¢� B¡p �� vwS$F �H¥����¸~�¡p B¡p �� ~� Ö~�
 v7fÝS�F+I��nEgb�`BQMI�unSg� osS�GQ�aFHb�Eg\cLMS�G SgfeS$GBI
oKE?laY[I�Sgf�EgG#S$maY[IXFHW�I?jPI��£I?oª\Çb�EK]PFcI?j&laosI �æS$F+LMGaosFcI?E�YtIC�e\cuBId`nFHS�mïEgmBLRQMLM\t]ÏSgfíE?GBS�\cuBIKF
oKE?laY[I�	 z)v"!)vryXzC
^vaEgGïj �^{ ��EdosS$bd`nlB\ZE?\HLMS$GaEgQRQM]�I�#UosLMIXG&\ YHoZuBIKb�I	fÝS$F+ü�laEgQRLM\ZE?\HLRW�I�maIKQMLRIsf
lB`£jBE?\HLRGBJ�\HuaE?\Ç��I�oKEgQRQ%$ �)~��Ú¡R©^~$©�¡'&?�)(ª���¸¡Ý�M«*�7�H¢��B~+�ý~$©^¡p¢�  þ �VlïEgQMLR\ZE?\HLMW�IOmaIKQMLRIsf'`BFcS�`aE?J�E��\cLMS�G \HFZE$osI?Y�\HunIàI��£I?os\+SgfqE?G S�maYtIKFHW$Eg\cLMS$G-,�S�G#S$\HuBIKFOGBIK\t�2S$FH��W$EgFcLpE?mBQMI?Y�m)]0`nFHS�`ïE��
J�Eg\HLRGBJP\cuBI�Y[LRJ�G#S?fíoZuaEgGnJ�I�fÝFHS�b.,O\HunFHS�lnJ�u#\cuBIdIXG&\cLMFHIOGBIK\t�2S$FH�£þ �2uBLpY+j&L/�£IKFZYVfÝFHS$b
\cuBI�J$FZEg`nu��æFcI?j&laoª\HLMS$GÏEg`B`BFcS�E$oìu 	¸yX|�
£LMG�\HuaE?\eLM\�j&S�I?Y2GBS$\ebdS)j)LÚfÝ]�\HuBI�lnGaj&IKFcQM])LMGBJ+GBIK\U�
��S�Fc��mBlB\ÕF�Eg\cuBIKFÕQÁEgmaIKQÁYÇE?QMQ'GBS)j&I§YÇ�eLM\cu#\HunIàYtLMJ�GëSgfqoZuaE?GBJ�I�þ��^G oKE�YtI?YÇ�eunIKFHI�Y[S$bdI
S?fíE
�qk��10¨Y�W$EgFcLpEgmnQMI?Y+EgFcI�LMGaYt\ZE?G&\cLpEg\cI?j7v-ü�laEgQRLM\ZE?\HLRW�IÕmaIKQMLRIsf�`BFHS$`aEgJ�Eg\cLMS�G FcIKQMLRI?Y�S$G E
GnIK� üýlaE?QMLR\ZEg\cLMW�I+`BFcS�`aIKFH\t]�\HuïEg\���I�oKE?QMQ �7�H¢?���&�ì© ¤�
� ï�s���2
 þ@�2uBLÁY�LÁYV\HunI�osS$Gaj&LM\cLMS$GPfÝS�FLRG&\cIKFZoXEglaYcEgQ�FcI?E�YtS�GBLRGBJBvwS�F+LRG&fÝIKFHIXGaosI�E$osFHS�YHYOE"oªS�G)W�IKFHJ$IKG&\íGBS)j&I�LMGëEàmaIKQRLMIsf�GBIK\t��S�FH�
�Ý�euBIKFcI�EgFcFHS?�íYdb�IKIK\�uBI§E�jð\HSëuBI?E$j �Zþ43BS�FcbàE?QV`nFHI?YtIKG&\�Eg\cLMS�G SgfOS�lnF�EgQRJ�S�FcLM\cuBb fÝS�F
ü�laE?QMLM\�Eg\cLMW�I�m�IXQMLMIªfí`BFHS$`aEgJ�Eg\HLRS�G oKE?G m�I�fÝS�lBGïj LRG 	 � 
Ùþ�3BS�FcbàE?Qe`BFHI§Y[IKG)\ZE?\HLMS$G Sgfq\HuBI
j)I<�aGBLR\HLMS$G�E?Gaj�`nFHS�`aIKFc\HLRI?YVSgf�`BFcS)j&laos\OYt]&GBIXFHJ�]ÏoKE?G0maIÕfÝS$lBGajPLMG 	 z�
Ùþ��^G�\HuBLÁYV`aE?`�IXFKv
��IdFcIKW)LMIK� \HuBI�bàE?LMG oªS�GaosIX`B\ZY�Sgfqü�laE?QMLM\�Eg\cLMW�I�maIKQMLRIsfe`nFHS�`ïEgJ�E?\HLRS�G EgGaj j&LÁYHoslïYHYÇunSg�
\cuBLpY-EgLÁjBYrb�IK\ZE��æQRIKW�IªQ�FHI?E$Y[S�GnLMGBJ+E?maS�lB\�\cuBI2b�S)j&IKQnEgGïj�EglB\cS�b�Eg\HLÁo J$IKGBIKF�Eg\HLRS�G�S?f£üýlïEgQML��
\�Eg\cLMW�IeI��)`BQpE?GaEg\cLMS$GaY�Sgfw`nFHS�mïEgmBLRQMLpYt\HLÁo�lB`£jBE?\HLRGBJBþ �ëIVQRI?EKW�I2S$lB\2\cuBI2fÝS�FcbàE?Q7j)I<�aGBLR\HLMS$GaY
S?f�\cuBIÏüýlïEgQMLR\ZE?\HLMW�I�`BFcS�`aIKFH\cLMI?Y�E?Gaj#\HuBIXS�FHIXbàYÕlBGïj&IKFHQR]&LRGBJ�ü�laE?QMLM\�Eg\cLMW�I�m�IXQMLMIªfí`BFHS$`aE��
J�Eg\cLMS�G�v fÝS)oslaYtLMGBJ#F�Eg\cuBIKF�S�G \HuBI�#£EKW�S�F�S?f+\HuBIÏbdIX\HuBS)j EgGaj \HuBI�LMG)\HlnLM\HLRS�GaYÕmaIKunLMGaj
LR\Kþ���I?oª\HLMS$G�{dFcIKW)LMIK�íY2\cuBIÕb�EgLRG�osS$GaosIK`B\�Y�S?f ��k���Yªþ���I?os\cLMS�Gá|àY[��IX\ZoZuBI?Y2mBFcLMI<#a]�\HuBI
maIKQRLMIsf�`BFcS�`aE?J�E?\HLMS$G��ÝmaE�Y[I?j EgQMJ$S�FcLM\Hunb�EgGajëj&LpYcoslaYcY[I?Y�LM\�Y+E�j&W$EgG)\ZE?J�I?Y+S?W�IKF�\HunIdJ$FZEg`nu
FcI?j&laoª\HLMS$G�Eg`n`BFHS�E�oZuwþ2�^G���I?oª\HLMS$G � vB��IOY[uBS?� uBS?�âS�lBFíE?QMJ$S�FHLR\HuBb EgLpjnY2Lpj&IKG)\HL �£oKE?\HLMS$G
S?f'YtS�lBF�osI?Y2S?f�Egb�mBLRJ�lBLR\t]�LMG�\HuBI+GnIK\t�2S�Fc�7þ53rLMGïEgQMQR]�v�LMG���I?oª\HLMS$G�z&vB��IOj&LpYcoslaYHY2`aS�YHY[LRmBQMI
Eg`B`BQRLpoKE?\HLRS�GaY2S?f'\HuBLÁY2�2S$FH�£þ

{



� �.ø����?úXô���ô ú��
	 � õ�ö��
��� ú��?ú��Öô ú?ù � 	+ô�� ödõ����

3BS�FcbàE?QMQM]�vaE��qk ��LpYíE `ïEgLMF���� ����� � ��v��eunIKFHI!�;LÁYVEàYtIK\íSgf'W$EgFcLpE?mBQMI?YíS�FíGBS)j&I?YVLRG
\HunIàJ�F�Eg`Bu E?Gaj"�ÿLpYÕEÏY[IK\OSgfqü�laEgQRLM\�Eg\HLRW�I�FHIKQÁEg\cLMS�GïYÕEgb�S�GnJ�\HuBIàW$E?FHLpE?mBQMI§Y 	 yK|C
Ùþ�xVQMQ
ü�laEgQRLM\ZE?\HLRW�IÕFHIXQpEg\cLMS$GaY�EgFcI�I��)`BFHI?YcY[I?jPm)]�YtLMJ$GaY10$#Ov�0&%Õv�0 � vwE?Gaj 0$'$v7\HunI�QpE�Yt\Oj&IKGBS$\HLMGnJ
Egb�mnLMJ�lnLM\t]�þ �2unIKFHI+E?FHI+\t�2SOS�FHLRJ�LRGaEgQ£\[])`aI?Y2Sgfiü�laEgQRLM\ZE?\HLRW�IVFcIKQpE?\HLMS$GaY LRG(� �'ü�laE?QMLM\�Eg\cLMW�I
LMGQ#alBIKGaoªI?Y+EgGaj#E$jBj&LR\HLMW�I�Y[])GBIKFcJ�LRI?Ysþ��2uBIXLMF�fÝS�FcbàE?Q2`BFcS�maE?mBLMQRLpY[\cLpo�j&IO�aGBLM\cLMS$GaYÕoKE?G#maI
fÝS�lnGajÇLRG�	¸yX|�
Ùþ �2unI $ �)~��Ú¡R©^~$©�¡'&?�í¡p ��V�n�s B�ª�H¤ j&IO�aGBI2\cuBI�Y[LRJ�GÕS?f£j&LRFHI?os\wLRG$#alBIXGaosI'maIK\t�2IKIKG\t�2SàW$E?FHLpE?mBQMI§YVE?Gaj0oªS�FHFcI?Y[`aS$GajP\HS�E?FZoKYíLMGëEdmaIKQRLMIsfÖGBIK\t�2S$FH�£þ�x;`aS�YtLM\cLMW�I�ü�laE?QMLM\�Eg\cLMW�I
LMGQ#alBIKGaoªIÇmaIK\t��IKIKG�W$EgFHLÁEgmBQRI?Y��"E?Gaj �?v7j&IXGBS�\cI?j"m)]�)�*�� �+�����2I��)`BFcI?YHYtI?Y2\HuBI+fÙE�oª\�\HuaE?\
LRGaosFHI§E�Y[LRGBJ#\cuBI0W$E?QMlBI�S?f �av�b�Eg��I§YduBLMJ$uBIKF�W$EgQRlBI?YdS?f �Pb�S�FHI�`nFHS�mïEgmBQRI�þ5�æf ��LpY�E
mBLRGaEgFc]ðW$EgFcLpE?mBQMI�v��2Iëj&I<�ïGBI-, . , ��, b�I?EgGaY �/�10�2�354�v , bdI?E?GaY)�6�1798;:=<>4Bþ
�VIXJ�Eg\cLMW�Iíü�laEgQRLM\�Eg\HLRW�IeLMG$#ïlBIKGaosI�v?)A@-v&E?GajdûKIXFHSOüýlïEgQMLR\ZE?\HLMW�IeLRG$#alBIXGaosI�v;)5BKvnEgFHIqj&I<�ïGBI?j
E?GaEgQRS�J�S$laY[QR]�þ �2uBI ~�����¡R©^¡'&?�d¤�
$ a�s� �2
 LpYÇlïY[I?j0�eLR\Hu#FcI?Y[`aI?oª\Õ\HSÏ\t�2S�j)LMFHI§os\OEgGaosI§Y[\HS$FZYS?fqE"W$EgFcLpEgmnQMI�þ�x `aS�Y[LM\cLMW�I�E�jBj)LM\HLRW�I�Y[])GBIKFcJ�]�v�CD* �FE �+����GH�����Zv-oKEg`n\HlBFcI?YÇ\cuBId`nFHS�`aIKFc\t]
\cuaEg\O\HuBI5�tS�LRG&\+LMGQ#alBIKGaoªIdS?f���EgGaj �+S$G ��LpY�J�FcI?Eg\cIKFÕ\cuaEgG YtlBb�Sgfe\cuBIKLRFÇLRGaj&LRW&LÁj&laEgQ
LRG$#alBIKGïosI?Ysþ �íIKJ�E?\HLMW�I�E�jnj&LM\cLMW�I�Yt]&GBIXFHJ�]�vIC�@�v2E?Gaj ûKIXFHSëE�jnj&LM\cLMW�I�Yt]&GBIXFHJ�]�vICJB?v2E?FHI
j&IO�aGBI?j�EgGïEgQMS$J�S$laY[QR]�þ
�ëIVLRG&\cFHS)j&laoªI?j \cuBIí\HuBLRFZj�üýlaE?QMLR\ZEg\cLMW�Ie`BFcS�`aIKFc\[]�S?f �qk���YsvnoKEgQRQMI?j �7�c¢?���&�ª©7¤�
$ a�s� �2
LRG 	 !�
^þ �2uBLpY'�eE$YifÝlBFc\HuBIKF�Yt\Hlaj&LRI?j�LMG 	 yKz�
£E?GajdI��)\HIKGïj&I?j�\HS�YtlB`B`aS�Fc\eü�laEgQRLM\�Eg\HLRW�IemaIKQMLRIsf

`BFcS�`aE?J�E?\HLMS$GPLRG 	 z�
Ùþ�k�FHS)j&lïos\�Yt]&GnIKFHJ$]àoKE?`B\HlnFHI?Y2\cuBI+Y[LRJ�G�SgfiosS$Gaj&LM\cLMS$GaEgQ-j&IX`�IXGaj&IKGaoªI
maIK\t�2IXIKG�E�`aE?LMF�S?f7LRbdb�I?j&LÁEg\cI2`BFcI?j&I?osI§YHY[S$FZYrS?f�E	GnS)j&IV\cuaEg\ÖuaE�Y�maIKIKG�S$maY[IKFcW�I?jÕS�FÖuaE�Y
LRGaj&LMFcI?os\�IKW&LÁj&IKG)\HLREgQ�Y[lB`n`�S$FH\Xþ��2uBI+`BF�E�os\cLpoKE?Q7LRbd`BQRLpoKE?\HLRS�GàS?f�`BFcS)j&laos\qY[])GBIKFcJ�]àLÁY2\HuaE?\
lBGïj&IKF+\HuBI�Yt`aI?osL��ïI?j�osLMF�oslBb�Y[\�EgGaosI§Ysv7LÁYqfÝS$FHb�Y+E"Ytl #UosLMIKG)\qosS�Gaj)LM\HLRS�G�fÝS�FOE�osS�b�b�S�G
`aE?\H\cIKFHG�S?f2FcI?E�YtS�GBLRGBJ��&GnSg�eGëE$Y �H¥����Ú~�¡p B¡p  � ~� Ö~�
 þ+h��&`nQpEgLRGBLMGnJ�EK�eEK]�LpYV�euBIXG�J�LMW�IXGE?G�S�maYtIKFHW�I?j+I��£I?os\ÖEgGajÕLRGaosFcI?E�YtI2LMGO`BFHS$maEgmnLMQMLR\t]ÇS?f£S�GBI oKEglaYtI�v�E?QMQ)S�\HunIKF'oKE?laY[I?Y-Sgf£\HuaE?\
I��£I?oª\Kv&\cuaEg\íE?FHI+GBIKJ�Eg\cLMW�IKQR]�`BFHS)j&lïos\íY[])GBIKFcJ�LpYt\HLÁoV\HS�LR\Kv&maI?oªS�b�I�QMI?YcY2QMLR��IsQR]�þ�D'S�GaYtLpj&IKFXv
fÝS$FwI��BE?bd`nQMI�vXEgGêEglB\cS�b�S�mBLRQMI'IKGBJ$LMGBI�þ�hiW�IXGÇ\cuBS�lnJ�uÕI+�BosI§YHY[LRW�I-S�LRQ)osS�GaYtlBb�`B\HLRS�GOEgGaj�S$LMQ
QRI?Eg�q\HuBFcS�lBJ$u�EVosF�E�oZ��I?j�J�E$Y[��IK\ÖoKEgGOmaIeE�YcY[lBb�I?j+\HSím�I�`BFHS$maEgmnLMQMLÁY[\cLpoKE?QMQM]íLMGïj&IK`aIKGaj&IXG&\Xv
S$GaosI'�2I'�)GBS?�0\cuaEg\-\HunI S$LMQ�QRIKW�IKQ?LpY7QRSg�+v?\HunLpY7LMGïj&IK`aIKGaj&IXGaosI�W$EgGnLpY[unI?YsþÖTV`aS�G+S�mB\�EgLRGBLMGBJ
E$jBj&LR\HLMS$GaEgQwIXW&LÁj&IKGaosIefÝS�FíS�LRQ7QRI?Eg� �ÝI�þ JnþMv)S�maYtIKFHW)LMGBJ�J$FHI?E$Y[]àIXGBJ�LRGBI+mBQMS)oZ� ��v&��I �ïGajà\HuBI
QRLM��IKQ¸LRuBS�S)j#SgfqI��BoªI?YHYtLMW�I�S�LMQíoªS�GaYtlBbd`n\HLMS$G j&LMb�LMGBLÁY[uBI§jLK S$LMQeQMI§Eg�NMHI��)`BQpE?LMGaY�EK� E§]PO
I+�BosI§YHY[LRW�I2S$LMQ£osS�GïY[lBb�`B\HLRS�Gwþ 3BS$FeE�`aS�Y[LR\HLRW�IV`BFcS)j&laos\ Y[])GBIKFcJ�]�v�\HunIVFcIKW�IKFZYtIeLpY'\HFHlnI�v�fÝS�F
I+�BE?bd`BQRIeJ�LRW�IKG�QMS?� S�LRQ�QRIKW�IKQÝv?IKW&LÁj&IKGaoªI2fÝS�F'I��nosI?YHYtLMW$I2S�LRQ£osS�GaYtlBb�`B\HLRS�G�bàE?��I?YrS?�eGBIKF+0¨Y
GnIKJ�QRLMJ�IXGaosIÕLRGPFcIK`BQMIXGBLpYtuBLMGBJ�S�LRQ�b�S�FHI�QRLM��IªQM]$þ@�2��SPj)LMFHI§os\V`nFHI?j&I§osI?YHYtS�F�YVSgf �?v �PE?Gaj �
I+�&uBLRmBLM\	E"GBIKJ�Eg\cLMW�I�`BFHS)j&lïos\�Yt]&GBIXFHJ�]ë�eLM\cu0FcI?Y[`aI?oª\Ç\cS�E�W�E?QMlBI � B Sgf��?v�j&IKGnS�\HI§j�m)]Q @��FE �+����GH��� B ��v7LÚf'J$LMW�IKG � B uBLRJ�uBIKFqW�E?QMlBI§Y�S?f �àb�Eg��I �VQRI?YHYeQMLR��IKQ¸]�þekrS�Y[LR\HLMW�I+`BFcS)j&laos\Yt]&GnIKFHJ$]�v Q *�vnEgGaj�ûKIKFHS�`nFHS)j&laoª\�Yt]&GBIXFHJ�]�v Q B?vaEgFcIOj&I<�aGBI§j"E?GaEgQRS�J$S�laYtQM]�þ

�æf�EÕü�laEgQRLM\�Eg\HLRW�I2`BFcS�`aIKFc\[]OLpY�GBS$\SR&#ÕvHR&%Õv�S�FAR � v�LM\�LÁYim)]�j)IsfÙEglBQR\AR$'5�9)�TsvUCDTªv�EgGaj Q T
FcI?Y[`aI?oª\HLMW�IXQÚ] �Zþ�x�YÕE?QMQ'\HunI�j&I<�aGnLM\HLRS�GaY�S?fí\HuBI�ü�laE?QMLM\�Eg\cLMW�I�`BFcS�`aIKFH\cLMI?YOEgFcIdGBS$\?�ÙY[\cFHLpoª\Kv
maS$\Hu
RV#5E?Gaj(RW%5E?FHI�osS$GaY[LÁY[\cIKG&\í�eLM\cu�R �?X fÝS$F�\HuBI�YcEgb�I�FHI?E$Y[S$G-RV'OLpYqosS�GaYtLpYt\HIKG)\V�eLR\Hu
R � vYR&#ÕvÖEgGaj
RW%Õþ�xVG)]ëü�laEgQRLM\ZE?\HLRW�I�`BFHS$`�IXFH\t]0\cuaEg\êoKEgG m�IUj&I?YHoªFHLMmaI?j�m)]ëEZR � oKEgG#maI
E?QpYtSàj&I§YHosFcLMmaI?j"m)] R #Ov R %OvBS�F R '$þ �ím&W)LMS$laY[QR]�v&�eunIKG�Yt`�I§osLÚfÝ])LMGBJ�E�GBIK\t�2S$FH��E?GajPj&S$LMGBJ
E?G&]��)LMGïj S?f-FHI?E$Y[S�GnLMGBJnv&S�GnI�`BFHIªfÝIKFZY�Yt\HFcS�GBJ$IKFíosS$GaosQMlïY[LMS$GaY�\HSO�2I?E?��IKF�S�GnI?Y2E?Gajd\HunLpY�LpY
oKEg`B\clBFHI§jÇm)]Ç\cuBIeoXEgGBS$GBLpoKE?Q&S$FZj&IXF�Sgf£YtLMJ$GaY�� R � LÁY `nFHIsfÝIKFcFHI?j+\HS R # EgGïj R %Õv$EgGaj�E?QMQ)\HuBFcIKI
EgFHIO`BFHIªfÝIKFHFcI?j"\cS R '�	¸yX|�
Ùþ �2unI?Y[I�\cuBFHIKIêüýlïEgQMLR\ZE?\HLMW�Iq`BFHS$`�IXFH\HLRI?Y�oKE?GPIKLR\HuBIXFVmaIÕIXQMLpoªLM\HIXj
j&LMFcI?os\HQR]ÕfÝFHS$b \cuBI+I��)`�IXFH\eE?QMS$GBJà�eLM\cu�\HuBI+J�F�Eg`BunLpoKE?Qwm�IXQMLMIªf-GBIK\t�2S$FH�àS$Fíj&IKFHLRW�I?j fÝFcS�b

|



EPG)lBbdIXFHLpoXEgQ'maIKQMLRIsfeGBIX\[��S�Fc�7v-maE�YtI?j#S�G \HuBIXLMFÇfÝS$FHb�EgQ j&I<�aGBLR\HLRS�GaYªþ0�^\OLpYÇ��S�Fc\Hu GBS�\U�
LMGnJÕ\HuïEg\eb�S�Y[\e`aS$`BlBQpE?Fe`BFHS$maEgmnLMQMLÁY[\cLpoeLMG)\HIKF�E�os\cLMS�GïY I��)uBLMmnLM\'lBGaE?b�mBLMJ$lBS�laYeü�laE?QMLM\�Eg\cLMW�I
`BFcS�`aIKFH\cLMI?YªþÕ�^\+oXEgG�maIdI§E�Y[LRQM]�`BFcSgW�IXGwv�fÝS�FqI��BE?bd`nQMI�va\HuaE?\+mBL �ÝW$EgQMlnI?jPGBS�LÁY[]Q��� � J�Eg\cI?Y
uaEKW�I+E?QM�eEK]nY2`aS�Y[LR\HLRW�IÇLRG$#alBIXGaosI?Y ��)�* �Zþ 3BS�FíE?QMQw`aE?LMF�Y2Sgf'\cuBIKLMF j&LMFcI?os\ EgGaosI§Y[\HS$FZYªvB\HuBIK]
I��)uBLMmnLM\-GBIKJ�E?\HLRW�IeE�jnj&LM\cLMW�IeYt]&GnIKFHJ$LMI?Y�� C�@,�Zv�GBIXJ�Eg\cLMW�Ie`BFcS)j&laos\iY[])GBIKFHJ$LMI?YH� Q @"�£fÝS�F�\cuBI
osS$bdb�S�GëI��£I?os\�`nFHI?YtIKG&\Xv-EgGaj�ûKIKFcS"`nFHS)j&laoª\ÕYt]&GnIKFHJ$LMI?Y � Q B��efÝS�F+\HuBI�osS$bdb�S�GëI��£I?os\
EgmïY[IKG)\Kþ��7LMGnI?EgF ���qE?laYHYtLpEgG,��b�S)j&IKQpY�])LMIKQÁjP�2IKQRQ�j)I<�aGBI?jëü�laEgQRLM\ZE?\HLRW�IÕLMGQ#alBIKGaoªI?Y �æLÙþ I�þRv
GBS$G��HRW'��'E?GajàûKIKFHSêE�jBj)LM\HLRW�I�Yt]&GnIKFHJ$LMI?Y � C B���þ��ílaEgQRLM\ZE?\HLRW�IíY[LMJ$GaYeosS$b�mBLMGBIím)]db�I?EgGïY2Sgf
Y[LRJ�GÏb�lBQM\cLÚ`nQMLpoªEg\cLMS$G ��� ��EgGajÏY[LRJ�G�E$jBj&LR\HLMS$G ��� �'S$`aIKFZE?\HS�F�Y�j&I<�ïGBI?j�E�Y2fÝS�QRQMS?�íY��

� # % � '
# # % � '
% % # � '
� � � � �
' ' ' � '

� # % � '
# # ' # '
% ' % % '
� # % � '
' ' ' ' '

3rLRJ�lBFcI�y+Y[uBS?�íYeE?GàI��nEgb�`BQMIíSgfiE �qk � \HuaE?\eoKE?`B\HlBFcI?Y2\HunI�LMG)\HIKF�E�os\cLMS$GdS?f-W�E?FHLRS�laY
W$EgFcLpE?mBQMI?YíFHIKQÁEg\HI§jP\HSàQRSg��QRIKW�IKQ-Sgf oKEgFqIKGBJ�LRGBI�S�LRQ^þOxVQMQ-W$EgFcLpEgmnQMI?YVLRG�\HuBI�I+�BE?bd`BQRI�E?FHI

�

�

�

�

�

�

�

�
��� 	


 
 
�
� � � 


��� �

�
��� 	

� � � 

��� 	

��� ���������������! 

�"�$#%�&�!�!')($��*�'+�#%*�,-�!��.0/1 +'�*2,

3 *�4!,5/1'6�! 7*�,4!'),�8��

�9* 3 *2':�;�9�7($�!�

* 3 ,;�74�< �,;�68$� ' 8=�&,;#!�

*2':�;�9����>

8�4!�����!?�&,�8�'),;�@���A*B#%>

*�'+���&/=':�6�

) * ) * ) * ) * ) *

) *
)�*

)�*

3rLMJ$lBFHI�y �'xíG"I+�BE?bd`BQRI�Sgf Edü�laEgQRLM\�Eg\HLRW�IV`nFHS�mïEgmBLRQMLpYt\HLÁoVGBIK\t�2S$FH�
`BFcS�`aS�YtLM\cLMS�GïEgQ^þDC  � a�ª�FE ¤P ï��� �Ú¡ �B�s B�X� LRG#FHIK`nQMIKGBLÁY[uBLRGBJ�S�LRQ2QMI§E�jBYÕ\cS �Ú¢� ;¢�¡ � �M��&?��� EgGajLRG�\HuBIÏQMS�GnJ FclBG�\HS  �¢��s  �7¡¸¤ª©^¢�  �ª¡p ��g¤ EgGaj �H¥$�ª�H¤Z¤K¡'&?�#¢�¡ �	�Z¢� �¤K�&}��a©^¡p¢�  þHG ¢� 5¢�¡ �
�M��&?��� oKEgG�maI�E?QpYtS�oKEglïY[I?jPm)]ÏEgG ¢�¡ � �M�H~?� �ÝI�þ JnþMva\HuBFcS�lBJ$uëEàosFZE$oì��I§jUJ�E�Yt��IK\<��þIC ¡ � �M�H~?�E?GajP`aS�YHYtLMmBQRI ¢�¡ � ¤ �7¡ � � ¤ j&lBFcLMGBJ�E$jBj&LRGBJàS�FqFHIK`BQÁE�osLRGBJ�S�LMQÖoKE?G�J�LMW�I+\cuBI �s  �ý¡p a�)(��Ú¢?�Z� E
�ý���H~?¤�
 QMS�S��£þ0��S$bdI�Sgfí\cuBIàW$EgFcLpE?mBQMI?Y+LMG#\cuBLpY�GBIX\[��S�Fc�#E?FHI�j&LRFHI?oª\HQM]ÏS�maYtIKFHW$E?mBQMI X \cuBIS$\HuBIKF�YVb�laYt\VmaI�LMG)fÝIKFHFcI?j7þí�7LMGB�nYVLRG�E��qk��5EgFcIÕQpE?maIKQMI?j�m&]ÏYtLMJ�GïYVSgf�\HunI�üýlaE?QMLR\ZEg\cLMW�I
LRG$#alBIKGïosI?Y�)KJsv2I§E�oZu `ïEgLMF�Sgf	QMLMGn�BY�osS$bdLRGBJëLMG)\HSëE�GBS)j&I�LpY�j)I?YHosFcLMmaI?j m&]#\cuBIÏY[LRJ�GaY
S?fe\HunI�Y[])GBIKFHJ$LMI?Y�maIK\t�2IXIKG�\HuBIXb �æGnS�\+`BLpoª\HlBFcI?j �Zþ �VS$\HI�\HuaE?\ÕE?QMQ�\cuBI?YtI�FHIKQÁEg\HLRS�GaY+E?FHI
lBGïosIKFH\�EgLRGwþML ¥$�ª�H¤Z¤K¡'&?�"¢�¡ �'�Z¢� �¤K�&}��a©^¡p¢�  �eLRQMQ�laYtlaEgQRQM]�QRI?E�j�\HS (��Ú�n�P�c¥ � ~���¤ª© vrmnlB\ÕGBS$\E?QM�eEK]nYsþ !2ln\�\HuBIÕfÙE$os\�\cuaEg\+LM\qbàE?��I?Y (��Ú�n���H¥ � ~��$¤ª© bdS$FHI�`BFcS�maE?mBQMI�LpYqj&IKGBS$\HI?j�m&]áE`aS�YtLM\cLMW�IíLMG$#alnIKGaosIJ)�*rþ'�^Gà\HunI �aJ�lnFHI?Y'\HS+fÝS�QMQRS?�+v&�2Ií�eLMQRQ£Y[LMb�`BQR]�QpEgmaIKQa\cuBI�QMLRGB�nYi�eLR\Hu
E�R #�j)IKGBS�\cLMGBJ )�*rþ

N � øL���gúXô���ô'ú>� 	 O 	D�?ú�	QP � õ�öIR
�TS!��ô úXöUó
�ëIKQRQMb�EgG 	 yK|C
�`nFHS�`aS�Y[I?j#E?G#E?QMJ$S�FHLR\HuBb fÝS�F+FHI§E�Y[S$GBLMGnJ"LRG �qk �qY	mïE�Y[I§j�S$G0J$FZEg`nu0FcI��
j)laos\HLRS�GwvnEgGaE?QMS$J�S�lïYV\HSà��uïE�oZu&\cIKF�0 Y 	¸y � 
wFcI?j&laos\cLMS$G�EgQRJ�S�FcLM\cuBbàY fÝS$FeLMG&fÝIXFHIKGaoªIVLRG�üýlïEgG��

�



\HLR\ZE?\HLMW�I+maIKQRLMIsf'GnIK\t�2S�Fc�BYªþ �íLMW�IKGáEàüýlnIKFH]�LMG)W�S�QRW&LRGBJ�\HuBI�LRG$#alBIKGïosI+SgfíE�GBS)j&I�,+S�G E
GBS)j&I � v7\HunI�EgQMJ$S�FcLM\Hunb.Eg`n`BQMLRI?YVFHIX`�IX\HLM\cLMW�IªQM]�E?FZo<�ÝFHIXW�IKFZYcEgQ'E?Gaj�GnS)j&I��ÝFHI?j&lïos\HLRS�G�S�`aIKFU�
Eg\cS�F�YÕlBG&\cLMQ'\HunIdJ$FZEg`nu LÁYÇFcI?j&laosI§j�\cS ,�E?Gaj � osS�GnGBI?os\cI?j0m)]ëEPY[LRGBJ�QRIàj)LMFHI§os\HI?j�QMLRGB�fÝFHS$b ,q\HS � þ2��LMGaosI	EgFZoíFHIKW�IKF�YHE?Q7QMS�Y[I?Y�üýlïEgQMLR\ZE?\HLMW�IíLMG)fÝS�FHb�Eg\cLMS$Gwv&\cuBI�`BFcS)osI?YHYíoKE?GàQMI?E$j\HS�Egb�mnLMJ�lnLM\t]dIXW�IKG��euBIKFHI+\cuBIKFHI+LÁYVE�j&I<�aGnLM\HIOü�laEgQRLM\�Eg\HLRW�I�FHIXQpEg\cLMS$GaY[uBLR`wþ 3rLMGaj)LMGBJ�\cuBI
S�`n\HLMb�EgQ-FHI§j&laos\cLMS�GëYtI?ü�lBIKGaosIO\HSàb�LMGnLMb�LÚûXIÕE?b�mBLMJ$lBLM\t]�uaE$YVlBGB�)GBS?�eG#oªS�b�`BlB\ZE?\HLRS�GaE?Q
osS$bd`BQRI��)LM\^] 	¸y � 
Ùþ 3BlBFH\cuBIKFXv7\HuBIOFHI?j)laos\HLRS�G�S?f2\cuBIÕS$FHLRJ�LMGïEgQ�GBIX\[��S�Fc�PYt\HFclaos\HlnFHI�b�Eg��I?Y
LM\íj)L #UoslBQM\�\HS�LÁj&IKG)\HLÚfÝ]�Y[S$lBFZoªI?Y2Sgf�E?b�mBLMJ$lBLM\t]�EgGaj�\HS�I��)`BQÁEgLMG�\cuBI+LMG&fÝIKFcIKGaosIí`BFcS)osI?YHYªþ
�0I�`BFHS$`aS�Y[I§jdEíosS�b�`BlB\�Eg\cLMS$GaEgQRQM]+I�#UosLMIKG�\-E?QMJ$S�FHLR\HuBbâfÝS$F�FHI?E$Y[S$GBLMGBJqLMG �qk �qYr\HuaE?\

EKW�S�LÁjBY \cuBI?YtIV`BFcS�mBQRIKb�Y 	 � 
^þ �2uBLpY�EgQMJ$S�FcLM\HunbPv)\HuaE?\e�2IqoKEgQRQ�$ �&~��Ú¡R©^~$©^¡'&?� (ª���Ú¡Ý�M« �7�c¢��ï~+��~$¦
©^¡p¢�  vBLpY�EgGaE?QMS$J�S�laYe\HS�b�I?YHYcEgJ$I��æ`ïE�YHYtLMGBJUEgQMJ$S�FcLM\HunbàY fÝS$FíüýlaE?G&\cLM\�Eg\HLRW�IVmaIKQRLMIsf�GBIK\t�2S$FH�nY
�ÝI�þ JnþMv 	���
0�'EgGïj"\HF�E�osI§Y2\HuBI+I��£I?os\�SgfiEgGÏS�maYtIKFHW$Eg\cLMS$G ,íS�GÏS�\HunIKFeGBIK\t�2S$FH�àW$E?FHLpE?mBQMI§Y m)]
`BFcS�`aE?J�E?\HLMGnJÕ\HunIíY[LMJ$GdS?f-oZuaEgGnJ�IefÝFHS�b ,2\cuBFHS$lBJ�u�\HuBIeIKG)\HLRFHI�GBIK\t�2S$FH�£þ �2uBLÁY�Eg`B`nFHS�E$oìu
j&L/�£IKFZY�fÝFHS�bÿ\HunI�J�F�Eg`Bu�FHI§j&laos\cLMS�G �æmaE$Y[I?j�E?QMJ�S$FHLR\HuBbÿLMGà\cuaEg\�LM\�`BFHI?YtIKFHW�I§Yi\cuBI�S$FHLMJ$LMGaE?Q
Yt\HFHlïos\HlBFcI�SgfÖ\HunIÇGnIK\t�2S�Fc�7þ �VS�\cuBLMGnJ�LpYeoZuaEgGBJ$I?jdLRG"\cuBI�lBGïj&IKFHQR]&LRGBJÕJ$FZE?`BuwvamBlB\eIKW�IKFc]
GBS)j)IVS$Gd\cuBIe`aEg\cu fÝFcS�b ,2\cS � LÁYrJ�LRW�IKG�EVQÁEgmaIKQB\cuaEg\�oZuaEgF�E�os\cIKFHLRûKI?Yw\HuBIíYtLMJ�G�S?fwLRbd`aE$os\Kþ�^G�\HunLpYr� E§]�v�S�GaoªIe\HuBIe`BFcS�`aE?J�E?\HLMS$GàLpYÖosS�b�`BQMIX\HI?j7v?S�GnIíoKEgG�I?E�YtLMQR]ÇFcI?E�j�S �U\HuBIeQÁEgmaIKQMI§j
J$FZEg`nuPuBS?�âI��nE�oª\HQM]�\HunIÇIXW&LÁj&IKGaosIqLMb�`aE�os\�Y2\HuBI+\�EgFHJ$IK\KvBLÙþ I�þRv��euaEg\qEgFcIÕ\HunIÇLRG&\cIKFHb�I?j&L �
E?\HIÕGnS)j&I?Ye\HuBFcS�lBJ$u��euBLpoZu ,+E�oª\ZYeS�G � þH�2uBI�E?QMJ$S�FHLR\HuBb�LpY2fÝS�FHb�EgQRQM]�j)I?YHosFcLMmaI?jàLMG 	 � 
^þ
� IXFHI�vB��IÇFcI?Y[\cFHLÁos\e\HuBIOI��)`�S�Y[LR\HLMS$GP\cSd\cuBIÕb�EgLRGPLpj)I?E�YelBGaj&IXFHQM])LMGnJ�\HuBIOEgQRJ�S$FHLM\cuBb EgGaj
J$LMW�I+E?GPI��nEgb�`BQMI�þ
!2IKQRLMIsfn`BFHS$`aEgJ�Eg\cLMS�G�LMG�Y[LRGBJ�QR]OosS�GBGnI?os\HI§jÕGBIK\t�2S$FH�nYruaE�Y'E?G�LMG)\HlBLR\HLMW$I2b�I?EgGnLMGBJ � \cuBI

IKW)Lpj)IKGaosI #aS?�íY�fÝFHS�b�\HunIdS$maY[IKFcW�I?j0W$EgFcLpE?mBQMI?Y�S$lB\t�eEgF�jBY�EgGïj0GBIKW�IKFqLMG#\cuBIdS$`B`aS�YtLM\HI
j&LRFHI?oª\HLMS$Gwþ'�^GP\cuBI+`BFHI?YtIKGaosI+S?f'b�lBQM\cLM`BQ¸I+oªS�GBGBI§os\HLRS�GaYªvB\HuBLÁY�`aE?FZE$j&LMJ$b maI?oªS�b�I?Y2`BFHS$m��
QRIKbàE?\HLÁo�vBE$Y�\cuBIÕIKW)Lpj)IKGaosI+oªS�b�LMGBJ�LRG&\cSàE�GBS)j&IêoKEgGáEgFHFcLMW�I�fÝFHS$b b�lBQM\cLM`BQ¸I+j&LRFHI?oª\HLMS$GaYsþ
3BS�F�EgG)]#QRLMGB�#\cuaEg\�LpYÕ`ïEgFH\�SgfÇE0osQRLpü�lBIàS?f�GnS)j&I?YsveLR\�m�I§osS�b�I?YÕLMb�`aS�YcY[LMmnQMI�\HSë`aS�LMG)\
S$lB\íLMG��euBLpoZu�j&LRFHI?oª\HLMS$Gà\HunIÇIXW&LÁj&IKGaosI #aS?�íYsþH�VlBb�IKFHLÁosE?Q7maIKQMLRIsf-`BFcS�`aE?J�Eg\cLMS$G�\HuBFcS�lBJ$u
b�lnQM\HLR`BQM]OosS$GBGBI?oª\HI?j�J�F�Eg`BuaY2IXGaosS�lnG&\cIKFZY�\HunIV`BFcS�mBQRIKb5SgfÖE+`aS�YHYtLMmBQRI�LMGQ�aGBLM\cIíY[I?ü�lBIKGïosI
S?f�QRS)oKEgQ£maIKQMLRIsf-`BFHS$`aEgJ�Eg\cLMS�GáEgGaj�E?G"lnGaY[\�EgmBQRIÇI§üýlBLRQML¸mBFcLMlBb5\cuaEg\íj&S�I§Y2GBS�\eGBI§osI?YHYcEgFcLMQM]
oªS�FHFcI?Y[`aS$Gaj"\cSd\cuBI+GBIK� `BFHS$maEgmBLRQMLÁY[\HLÁo�Y[\�Eg\cIÕSgfÖ\HunIÇGnIK\t�2S�Fc� 	 �)vB`aEgJ$I?Y+yK��z;�){${�|�
^þ

�^\à\clBFHGaY�S�lB\Xv�\cuaEg\�\HuBIëü�laEgQRLM\�Eg\HLRW�I�`BFHS$`�IXFH\HLRI?YdS?fÕ\cuBI �qk���YàE?QMQRSg� fÝS$F�EgG�LRG��
\cIKFHI§Y[\HLRGBJ#W)LMIK��Sgf�maIKQRLMIsf	`BFHS$`aEgJ�Eg\HLRS�Gwþ �VlïEgQMLR\ZE?\HLMW�IÏLMG$#ïlBIKGaosI§YdE?Gaj Yt]&GnIKFHJ$LMI?YàE?FHI
LRGaj&IK`aIKGïj&IKG)\�SgfqE?G&]�S$\HuBIKF+GBS)j)I?Ysþ �2uBLpYOEgQMQRS?�íYsv7fÝS�FOEgG)]�\t�2S�W$EgFcLpEgmnQMI?Y1,�E?Gaj � vw\HSj)LpY[FcIKJ�E?FZjàE?QMQ£Y[lïoìuàGnS)j&I?Y2E?GajàI��£I?os\cLMW�IªQM]�j)I?osS�b�`aS�YtI�\HuBIF#aS?� Sgf-IKW)Lpj&IXGaosI2fÝFHS$b ,í\HS
� LMG)\HS	j&LpYt\HLMGïos\�\HF�EgLRQpY��ÙoìuaE?LMGaY-Sgf£QMLRGB�BY-LMG�\HunIelBGaj&IKFcQM])LMGBJqJ�FZE?`BuS�wfÝFHS$b ,�\HS � þ �íG�I?E$oìuS?fí\HuBI§Y[Ià\cFZEgLRQpYªv maIKQRLMIsfH#aS?�íYÇLRG#S�GBQR]�S�GBIUj&LMFcI?os\HLRS�GwvwfÝFHS$b.,d\cS � v�E?Gaj0GBIXW�IKF+LMGë\HuBIS$`B`aS�YtLM\HI�j&LRFHI?os\cLMS$Gwv�I+�BE$os\HQR]PE$YVLM\	j&S�I?Y�LMGáY[LMGnJ�QM]áosS�GnGBI?os\cI?j"GBIX\[��S�Fc�BYªþ+kiFcI?Y[IXGaosI�Sgf
j)L �£IKFHIXG&\Xvý`ïEgFZE?QMQRIKQa\HFZE?LMQÁY2j&S�I?Y2GnS�\eoZuaE?GBJ�IOEgG)]�`BFHS$`�IXFH\HLRI?Y S?fÖEÕYtLMGBJ$QMI�\cFZEgLRQwE?Gajd\HunI?Y[I
oXEgG�maI+j&IK\cIKFHb�LMGBI§j m)]àoªS�GaYtLpj&IKFcLMGBJ�I§E�oZuà\HF�EgLMQ£LMG�YtIK`aE?FZEg\cLMS$Gwþ �ílaE?QMLR\ZEg\cLMW�IqoìuïEgGBJ$I�LMG
maIKQRLMIsfnLMG�EíGBS)j&I � J�LRW�IKG�EqY[LMGnJ�QMI�IKW)Lpj&IKGïosI'GBS)j&I ,�oKE?G�m�IeW)LMIX�2I?j+E�YÖE�Y[lBb Sgf�oZuaEgGBJ$I?Y
\cuBFHS$lBJ�u�LRGaj&LMW)Lpj)laEgQaIKW)Lpj&IXG&\cLME?Qa\HFZE?LMQÁYÖfÝFcS�b ,í\HS � þÖ��\��eLMQRQ�maI���IKQMQïj&IK\HIXFHb�LMGBI?j�S�GnQM]�LÚf\cuBIOY[LRJ�GaYeSgfÖ\HuBI§Y[I+`aEg\cuaYíEgFHIêosS�GïY[LpYt\HIKG)\@�ÝL^þ I�þMv�\HunIÕYtLMJ$G�YtlBb LpY2GnS�\ RV'��Zþ
�2unI�EgQRJ�S$FHLM\cuBb fÝS�F�üýlïEgQMLR\ZE?\HLMW�I�maIKQRLMIsfí`BFcS�`aE?J�E�\cLMS�G�LÁY mïE�Y[I§j S�G�QRS)oKEgQíb�I?YHYcEgJ�I

`aE�YcY[LMGnJBþ �2uBIÕJ$S�E?Q�LpY2\cSàj&IX\HIKFcbdLRGBIOEdYtLMJ�G�fÝS�FíI?E�oZuPGnS)j&I�j&IXGBS�\cLMGBJ�\HuBIêj&LMFcI?os\cLMS�G�S?f
oìuaE?GBJ�I+LRGàmaIKQMLRIsf7fÝS$Fe\HuaE?\eGBS)j&I+J�LRW�IKGàGBIK� IKW)Lpj&IXGaosI2fÝS�FíE?G�S�maYtIKFHW�I?j�GBS)j&I�þ��^GBLM\cLpEgQRQM]
I?E�oZudGnS)j&I�LpY�Y[IK\'\cSDR � výI+�BosIX`B\'\HuBIíS�maYtIKFHW�I§j GBS)j)I��euBLpoZu�LpY'Y[IK\�\HSO\HuBIqY[`aI?osL �aI?j�Y[LRJ�Gwþ
x b�I?YHYcEgJ�IOLpYíY[IKG)\í\HS�I?E�oZuPGBIXLMJ�u)maS�FXþ �2unI�Y[LRJ�G�S?f'I?E�oZuPb�I?YcYHEgJ$IÕmaI?osS$bdI§Y�\cuBI�YtLMJ�G
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��IKIK`ïY2E�QMLpYt\2S?f'\HuBI+GBS)j)I?Y�LR\euaE�YeW)LpY[LR\HI?j�EgGajàLM\�Y2S�FcLMJ�LRGwvaY[S�LM\íoXEgGÏEKW�S�LpjàW)LpYtLM\HLRGBJ�E?G&]
GBS)j&IqbdS$FHIe\HuïEgGàS$GaosI�þÖh5�£I?oª\HLMW�IXQM]�v?I?E�oZu�bdI?YcYHE?J�Ií\HFZEKW�IKQÁYrS�G�S�GBIí`aS�YHYtLMmBQRIVIXW&LÁj&IKG)\HLpE?Q
\HF�EgLRQ^þ�h'E$oìuàGnS)j&I�v&S$G�FHI?osIXLMW)LÚGnJÕE+bdI§YHYHE?J�I�v)lB`£jBEg\cI?Y2LM\�Y S?�eG�YtLMJ�G��eLM\Hu�\HuBI+YtLMJ$G�Y[lBb
SgfÖLM\�Y[IKQ¸fÖEgGaj�\HuBI	Y[LMJ$GPS?f�\cuBI�b�I?YHYcEgJ�I�þ��2uBIXG"LR\2`aE$YHYtI?YVE�osS$`&]�SgfÖ\HuBI+b�I?YHYcEgJ$IÇ\cS�EgQRQ
lBG)W&LÁY[LR\HI?jdGnIKLMJ$u&maS�F�Y�\cuaEg\eGnIKI?jà\HS�lB`£jBEg\cIÕ\cuBIKLMF Y[LRJ�GaYªþ
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3rLMJ$lBFHIO{ �2xVQRJ�S$FHLM\cuBb5fÝS�FqüýlaE?QMLR\ZEg\cLMW�IímaIKQMLRIsf-`BFHS$`aEgJ�E�\HLRS�G ��xVG�I��nEgb�`BQMI�þ
3rLRJ�lBFcIÕ{�Y[uBS?�íYíEgGPI+�BE?bd`BQRI+Sgf'uBS?�â\cuBIOEgQRJ�S�FcLM\cuBb �2S�Fc�BYeLMG�`BF�E�os\cLposI�þ���ln`B`aS�Y[I

\cuaEg\í�2IOuaEKW�IÇS$maY[IXFHW�I?j �Ú¢� �¢�¡ � �R��&?��� EgGajP��I+�eEgG)\í\HS��&GBS?�â\cuBIÕI��7I§os\VS?f'S�mïY[IKFcW&LRGBJ
(��¸�B�+�H¥ � ~��$¤ª© S$G�S�\cuBIKF�W$EgFcLpE?mBQMI?YwLMG�\cuBI2b�S)j&IKQÙþ �ëIeYtIK\r\cuBIíY[LRJ�GaY-Sgf£I?E�oZuÕS?f£\HuBI�GBS)j&I?Y\cS
R � EgGaj�Yt\ZEgFc\�m)]PYtIKGaj&LRGBJ�Ed`aS�Y[LM\cLMW�IOY[LRJ�G�\cS (��Ú�n�à�H¥ � ~��$¤ª© v7�euBLpoZuPLÁY�S$lBF�IKW)Lpj)IKGaosIGBS)j)I�þ�� �Ú�n���H¥ � ~��$¤ª© j&IK\HIXFHb�LMGBI?Ye\HuïEg\+LM\�Y	`ïEgFHIXG&\Xv7GBS)j&I �c¥��ª�H¤Z¤K¡'&?�à¢�¡ � �Z¢� �¤K�)}��a©^¡p¢�  vGBIXI?jBYVlB`£jBE?\HLRGBJBv-E�Y�\cuBI�Y[LRJ�G�`BFcS)j&laos\+Sgf R$# EgGïj�\cuBI�Y[LRJ�G�Sgf \HuBI�QRLMGB� RV# LpY R$# EgGaj
LÁY�j&L �£IKFcIKG)\�fÝFcS�b
\cuBI�oslBFcFHIKG)\�W$EgQRlBI�Eg\q\HuBI�GBS)j)I�R � þÕxefÝ\HIKF�FcI?osIKLRW�LMGBJ�\HunLpYVb�I?YHYcEgJ$I�v
�H¥$�ª�H¤Z¤K¡'&?�à¢�¡ �i�Z¢� �¤K�&}��a©^¡p¢�  Y[IKGïjBY+Ed`aS�Y[LR\HLRW�IÕb�I?YHYcEgJ�I�\cS  �¢��ª )�7¡¸¤ª©^¢� #�ª¡p ��g¤ þ �íLMW�IXG
\cuaEg\e\cuBI�GBS)j&I �Ú¢� �¢�¡ � �M��&?��� uaE$Y2m�IXIKG�S�maYtIKFHW�I?j£v �H¥��ª�c¤Z¤K¡'&?�Õ¢�¡ � �Z¢� �¤K�)}��a©^¡p¢�  �eLRQMQ£EgQÁY[SYtIKGaj0\t�2S�LRG&\cIKFZoKE?laYHE?Q'bdI?YcYHE?J�I?Y���E"`aS�YtLM\cLMW�I�bdI?YcYHE?J�Ià\cS ¢� � a�ª�FE ¤� a��� �Ú¡ �)�§ n�ª� E?Gaj EGBIXJ�Eg\cLMW�I�b�I?YHYcEgJ�IÏ\HS ¢�¡ � �R�H~?� �æ\cuBI�YtLMJ$GaYàEgFcI�j&IX\HIKFcbdLRGBIKj#m)]#\HunIP`aS�YtLM\HLRW�IÏY[LMJ$G�Sgf
�H¥$�ª�H¤Z¤K¡'&?�à¢�¡ � �Z¢� �¤K�)}��a©�¡p¢�  EgGïj�FcI?Y[`aI?os\cLMW�IO`�S�Y[LR\HLMW�I�E?Gaj�GBIKJ�E?\HLRW�I�Y[LRJ�GaY+Sgf�`BFcS)j&laos\Yt]&GBIXFHJ�LRI?Y7��þ �íS"LRG&\cIKFZoXEglaYcEgQ-bdI?YcYHE?J�I?Y+EgFcId`ïE�YHYtI?j�m�IX\[��IKIKG ¢� � a�s� E ¤à a��� �Ú¡ �)�§ n�K� EgGaj
¢�¡ � �M�H~?� v£E�Y2\HunIÕYtLMJ$G"S?f�\cuBI+`BFHS)j)laos\qY[])GBIKFHJ$]dmaIK\t��IKIKGà\cuBI+\[��S�J�LRW�IKG �Ú¢� �¢�¡ � �M��&?��� LÁYûKIXFHSBþ�� ¢��ª  �7¡¸¤ª©�¢� ë�s¡p  �g¤ �eLRQMQ-GBS�\+YtIKGajëEgG)]"fÝlBFc\HuBIXF�bdI§YHYHE?J�I?Yªv-E�Y�LM\�YVS�GBQR]P`aE?FHIKG)\Kv
¢� � ï�s�+ a��� �Ú¡ �&�ª )©�¡p ��Z� ���M�s B¡¸¤ � ¡p ��à¢�¡ � vBj)S�I?Y2GBS�\�FHI?ü�lBLRFHIíEgG)]�oìuaE?GBJ�IefÝFHS$bÿ\HuBIqEgQRFHI?E$j&]
`aS�Y[LM\cLMW�I+YtLMJ$Gwþ��2unIÇGnIKJ�E?\HLMW�IOYtLMJ�G�S?f ¢�¡ �"�M�H~?� �eLMQRQ7`BFcS�`aE?J�E�\HIO\HS �ý�Z�H~?¤�
��ª ��ý¡p a� (��Ú¢?�Z� v\cuaEg\+�eLRQMQ�GBS$\OY[IKGaj�E?G&]PfÝlnFH\HunIKF�b�I?YHYcEgJ�I§YÇE?Gaj�\HuBI�EgQRJ�S�FcLM\cuBb
�eLRQMQ�\cIKFHb�LMGaE?\HI�þ �2uBI
�ïGaEgQ-YtLMJ�G�LRGàI?E�oZuàGBS)j)IÇI+�&`BFcI?YHYtI?Y unSg� \HunI�`BFHS$maEgmnLMQMLR\t]dS?f�\cuBLpY'GBS)j&I+LpY2LRbd`aE$os\HI§j m)]
S$maY[IXFHW)LMGBJ (��¸�B���H¥ � ~��$¤ª© þ
�2uBI�oZuaEgF�E�os\cIKFwSgfï\HuBI�Y[LRJ�GOE�jnj&LM\cLMS�GOLMb�`BQML¸I?Ya\HuaE?\rI§E�oZuÇGnS)j&I�oKEgGêoìuaE?GBJ�I'LR\ZYwY[LRJ�GêEg\

b�S�Yt\'\[�eLÁosIIK �aF�Y[\�fÝFHS$b R � \HSJR #ÕvHRW%Ov�S�FARV'�EgGaj�\HuBIXGwv�LÚf�Eg\�EgQRQ^v�S�GnQM]Õ\cSJRV'$vý�eunLpoZu�oKEgG
GnIKW�IKF�oìuïEgGBJ$IÇ\cS�EgG)]àS�\cuBIKF Y[LMJ$Gwþ � IKGaosIíI?E$oìuàGnS)j&I+FHI?osIXLMW�I?Y'EÕFHI§üýlBI§Y[\ fÝS$FelB`£jBEg\cLMGBJ
LR\ZY'Y[LRJ�G�E?\'bdS�Y[\2\t�eLÁosI�v�E?Gajd\HunIV\cS�\ZE?QaG&lBb�maIKF'S?f-bdI?YcYHE?J�I?YrfÝS�F�\HuBIíGBIK\t��S�FH��\cSÕFcI?E�oZu
Yt\ZE?mBLMQRLM\t]PLÁYVQMI?YcY�\HuaE?G#\t�eLposIO\HuBI�G&lnb�m�IXF�Sgf GBS)j&I?Yªþ�h E$oìu�b�I?YcYHEgJ$I�oKE?FHFHLRI?Y�EàQMLÁY[\+Sgf
W)LpYtLM\cI?j�GnS)j&I?Ysv��eunLpoZu#osS$G&\�EgLRGaY+Eg\�b�S�Y[\+\cuBIà\HS$\ZE?Q2G)lBb�maIKF+SgfíGBS)j&I§YÕLMGë\HuBI�J�F�Eg`Buwþ
� IKGaosI�v�\cuBIOEgQMJ$S�FcLM\Hunb LpYeü�laE�j)FZEg\cLpoVLRG�\HuBIOY[LRûKI�S?f�\cuBI+GBIK\t�2S$FH�£þ�TVG&fÝS$FH\clBGaEg\cIKQM]�v&\HunLpY
`nFHS�`ïEgJ�E?\HLRS�G�EgQMJ$S�FcLM\Hunb;j)S�I?Y GnS�\�J$IKGBIKF�EgQMLRûKI'Yt\HFZE?LMJ$u&\tfÝS�FH� EgF�j&QM]+\HS	üýlaE?G&\cLM\�Eg\HLRW�I�maIKQMLRIsf
GnIK\t�2S�Fc�BYªv&�euBIXFHI+maIKQMLRIsf-lB`£jBEg\cLMGBJ�LpY2�)GBS?�eG"\cSdmaI ��k �ÝuaEgF�j 	 {�
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� I?E�YtS�GBLRGBJ�`BlBFHIXQM]��eLM\cuëY[LMJ$GaY�oKE?G�QMI?E$jP\HSÏEgb�mnLMJ�lnLM\HLRI?Y2\HuïEg\OoKEgGnGBS�\�maI�FHI?YtS�QRW�I?jPE?\
\HunLpYeQMIKW�IªQ7S?f�Y[`aI?osL �£osLR\[]�þ �VIXGBIKFZE?QMQR]�vBLÚfÖ\HuBIOYtLMJ�GÏSgf oZuaEgGBJ$I+Sgf�E�GBS)j&I�\cuBFHS$lBJ�u��euBLÁoìu
`BFcS�`aE?J�Eg\cLMS$G LÁYàosS�Gïj&laos\cI?j maI?osS$bdI§YàEgb�mBLRJ�lBS$laYsve\cuBI�YtLMJ�GïYdSgfêEgQRQVGnS)j&I?Yà\HuaE?\�EgFcI
QMS)oXEg\HI§j maIK]�S$Gaj \cuaEg\�GBS)j&I��eLRQMQBmaIqEgb�mBLRJ�lBS$laYsþ'xðfÝS�FcbàE?QBFHIX`BFHI?YtIKG)\ZEg\cLMS$GàYtuBS�lBQÁjdGBS$\
laYtI�bdS$FHI�Y[`aI?osL �£osLM\t]à\cuaEgGëGBIKI§j&I?jP\HSÏYtlB`B`aS�Fc\Õ\HunI�FHI?E$Y[S�GnLMGBJÏEgGïj0j&I§osLpYtLMS�G�b�Eg�)LMGnJ
FHI§üýlBLRFHI?j�S?faLM\Xþ�x Y[LRbd`BQRI'LMGBLR\HLpE?Q�FHIK`nFHI?YtIKG&\�Eg\cLMS�GêoKEgGO`BFHS?W)Lpj&I'LRGaY[LRJ�u)\rLRG&\cSV\cuBI2`BFcS�mBQRIKb
EgGïj�QRI?E�j�\HuBIëYt]BYt\HIKb \HS E#FHI<�ïGBIKb�IKG&\�Sgfê\HuBS�Y[Ië`aEgFc\ZY�S�GBQR]ð\HuïEg\ÏEgFcI#osFcLM\cLpoKE?Q�fÝS$F
EgGïY[�2IXFHLMGnJP\HunIàü�lBIKFc]�v-Eg\+I?E�oZuë\HLMb�I�j&S�LRGBJ�GBSPb�S�FcId��S�FH�ë\HuïEgG#GBI§osI?YHYcEgFc]�þàx�Y�\cuBI
\HLRbdI	Y[`aIKG)\eS�GáEgGaE?QM])ûKLMGBJ�E�YtLMb�`BQMI	üýlaE?QMLR\ZEg\cLMW�I�FcIK`BFcI?Y[IKG)\ZE?\HLRS�GàLÁY2laY[laE?QMQR]àGBIKJ$QMLMJ$LMmBQRI�v
\cuBI�Y[]nY[\cIKb �eLMQMQ-I��£I?os\cLMW�IKQ¸]ÏEgQRQMS)oKE?\HI�E?QMQ-Sgf�LM\�YVI��£S�Fc\ZY�\HSà\cuBI�b�S�Y[\qLMb�`�S$FH\�EgG)\�`aEgFc\ZY
S?f2\cuBI�`BFcS�mBQRIKbPþB� SUY[lB`B`aS$FH\+\HuBLÁYV\t]&`aIOSgf Eg`B`nFHS�E$oìu�v \cuBIÕ`nFHS�J$FZE?b.GBIKI?jBYí\HSàFcI<#aI?os\
S$G"\cuBI+bdS)j)IKQ7LRGàS�F�j&IKFe\HS�QRS)oKEg\cI+\HuBI+j)LMFHI§os\eYtS�lBF�osI+SgfiEgb�mBLRJ�lBLR\[]�E?Gaj �aGajà\HunIÇb�S�Yt\
fÝFclBLM\tfÝlBQ'j&LRFHI?os\cLMS$GPSgf IKQpE?maS�FZE?\HLRS�GëSgfe\cuBI�b�S)j&IKQ^þêx�Y�ü�laEgQRLM\ZE?\HLRW�IÕmaIKQMLRIsf'`BFcS�`aE?J�E?\HLMS$G
`BFcI?Y[IXFHW�I?Yr\cuBIíY[\cFHlaoª\HlBFcIeSgfw\cuBIeGBIK\t��S�FH�£v�LR\'j&LMFcI?os\cQM]OY[lB`n`�S$FH\�Y \HunLpY�\t]&`aIeSgf�FHI?E$Y[S$GBLMGBJnþ

�^GàEOY[LRGBJ�QR]�osS�GBGnI?os\HI§j GBIX\[��S�Fc�7v�E?b�mBLMJ$lBLM\t]êoKEgGàIXG&\cIKF�S�GnQM]�\HunFHS�lnJ�u�\HuBIqEgb�mnLMJ�l �
LR\[]�LMG�E�Y[LRGBJ�QRIÕLRG$#alBIKGïosI+S�FqY[])GBIKFHJ$] ��)�T�S$F Q T7��þV�^GÏb�lBQM\cLÚ`nQM]�osS�GBGnI?os\HI§j"GBIK\t��S�FH�nYsv
E?b�mBLMJ$lBLM\t]�oXEgG�E?QpY[S�maI+E+FHI?YtlBQM\'S?fÖosS�G$#ïLpos\cLMGBJ+LMGQ#alBIKGaoªI?Y'osS�b�LMGBJO\HSO\HuBIí\ZE?FHJ�IX\2GBS)j&I
fÝFcS�b�j&L/�7IXFHIKG)\+\HFZE?LMQÁY � 3rLRJ�lBFcIà|;� �ÙE �?��þP��S�b�I�osS�G$�ïJ�lBF�Eg\HLRS�GaYÕS?fíb�lBQM\cL¸`BQM]áosS�GBGnI?os\HI§j
GBIX\[��S�Fc�BY�EgQM� EK]BY�QMI§E�jd\cS�osS$G$#aLpoª\HLMGnJÕ\HF�EgLRQpYsþ �2uBLpY'LpY'\HuBI+oXE�Y[Iq�eLM\Hu��euaE?\e�2I+oKE?QMQ ~�}O¦
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3rLRJ�lBFcIO| �F�^EM�exíb�mBLMJ$lBLM\t]�FHI§Y[lBQR\HLMGnJÕfÝFHS�b osS�G$#ïLpos\cLMGBJ�\cFZEgLRQpY���GBS)j&I���FHI§osIKLMW�IXY2E�`aS�YtL �
\cLMW�IíbdI?YcYHE?J�IOj&LMFcI?os\cQM]ÇfÝFcS�b � EgGïj"EÕGnIKJ�E?\HLMW�Iíb�I?YHYcEgJ�I�fÝFcS�b �2\cuBFHS$lBJ�u �dE?Gaj��gþF�ÝmS�
xVb�mnLMJ�lnS�laY'QMS�S�`ïY��'\HuBIí`BFHS)j)laos\eSgfÖQMLRGB�nY �5% ��v � %��gvnEgGaj�\HuBI�LRG&\cIKFZoXEglaYcEgQ7QRLMGB�)� %��
�Ý�eLM\Hu��dS$maY[IXFHW�I?j �ÖLpY2GBIXJ�Eg\cLMW�I�þ
(K¡ ���&¢��$¤*�Ú¢?¢��B¤ � 3rLMJ$lBFHIq| � �^EM�?�Zþ�x QRS�S�`àLÁY2EgGUE�os\cLMW�Ie\HF�EgLRQ�\cuaEg\ Y[\�EgFH\�YeEgGaj�IKGajBY�Eg\2\cuBI
YcEgb�IeGBS)j&I�þÖ�Ùfï\HuBIíYtLMJ$G�`BFHS)j&lïos\�Sgf�E?QMQ)QMLMGn�BYwLMGêEVQMS�S$`
�ÝLMGaosQRlaj&LRGBJeLMG)\HIKF�oKEglïYHEgQ)QMLRGB�nY7�£LpY
GnIKJ�E?\HLMW�I�vBY[LRJ�G�`BFcS�`aE?J�Eg\cLMS$G�\HuBFcS�lBJ$uPYtlaoZu"QRS�S�`ÏLpY2J�lïEgFZE?G&\cIKI?jà\HS�QRI?E�jà\cS�Egb�mBLRJ�lBLR\[]
�=RV'qY[LRJ�GS��þ'��\�LpY'`�S�YHYtLMmBQRI�\HS�`BFcS?W�IV\cuaEg\íE?\2b�S�Y[\eS$GBI�GBS)j)IÇS?f'E?G�Egb�mnLMJ�lnS�laY2QRS�S�`��eLMQRQ
uïE§W�IqEgG�lBGïEgb�mBLRJ�lBS$laYeY[LRJ�Gwþ �ëI+oKE?G"`nFHS?W�IVLR\2m)]�osS�G)\HF�E�j&LÁos\HLRS�Gwþ 3BS$FeEÕJ�LRW�IKG�Y[S�lnFZosI
GnS)j&I�vB\HunIKFHI+b�E§]�m�IOE?\Vb�S�Yt\eS�GBIOGBS)j&IÕLRGÏEgG)]àQMS�S$`P\HuïEg\íuaE�YeGBS�\HFZE?LMQÁY2LMGà\cuaEg\íQMS�S$`
K LÚf EgGaj�S�GnQM]PL¸f EgQMQÖIKW&LÁj&IKG)\HLREgQ-\HF�EgLRQpYV\cSPE?G&]ÏGBS)j&I�Sgf \HuBI�QRS�S�`ëLMGaosQRlaj&IO\HuaE?\ÇGnS)j&I�þ
�2unIÕYtLMJ$GPSgfiY[lïoìuÏE�GBS)j&IÕ�eLRQMQ£m�I+LRGaj&IK`aIKGaj)IKG&\eS$G�\HuBIOY[LRJ�GaYeSgf EgG)]àGBS)j&I?YíEgGïj"QMLRGB�nY
LRG�\HuBI+QMS�S$`wþ 3ïS$F�E?G&]�S�\HunIKFVGnS)j&IÕLRG"\cuBI+QMS�S$`wvB\HuBIXFHI+�eLMQRQ7maI�E?\VQRI?E�Yt\e\[��S�IKW)Lpj&IKG)\HLÁEgQ
\cFZE?LMQpYªv&S$GBI+J�S�LRGBJ�osQMS)oZ�&�eLÁY[IqEgGajàS$GBI+J�S�LRGBJ�osS�lBG)\HIXFZosQRS)oì�)�eLpYtI�þ���lB`B`aS�YtIÕ\cuaEg\íEÕGBS)j)I
 LMG�\HuBIqQMS�S�`�uaE$Y2E?GàlBGaE?b�mBLMJ$lBS�laYeYtLMJ$Gwþ ��LM\cuBS�lB\�QMS�YHY S?f-J�IKGnIKFZE?QMLM\t]�v�QRIK\'laY2E$YHY[lnbdI
\cuaEg\'LR\ LÁY R #Oþ��VS?�+v�\cuBIKFHIíI��)LpYt\'Eg\'QMI§E�Y[\'\t�2SOj&LÁY[\cLMGaos\Ö\HFZE?LMQÁY fÝFHS$b  \cSOEgG)]�GBS)j&I"!5LMG
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\HunI�QMS�S$`wþ��2unIKLMF'`BFcS)j&laos\euaE$Y2\HSOm�I+GBIXJ�Eg\cLMW�IímaI?oKEglïY[I�\cuBI�QMS�S$`�LpY2E?b�mBLMJ$lBS�lïY@�æuaE$YeE
GBIKJ�Eg\cLMW�I�`BFcS)j&laos\O��EgGajà\cuBI�S�GnQM]��eEK]dS?f�J$IK\H\cLMGBJ�E+GBIKJ�Eg\HLRW�I�`BFcS)j&laos\eLÁY �euBIKG�S$GBI+Sgf
\HunIV\t�2S+\cFZEgLRQpY�LpY�GBIXJ�Eg\cLMW�IqEgGaj�S�GBIíLpY�`aS�YtLM\HLRW�I�þ �2unIKLMF�Y[LRJ�GaY'�eLMQRQBmaI�\Hu)laY'j&L �£IKFcIKG)\�m&]
\HunI�YtS�QMIeW)LMFc\HlBIeS?f-\HuBIíE?b�mBLMJ$lBLM\t]OSgfw\cuBIíQMS�S�`�þ'��\-fÝS�QMQRS?�íYi\cuaEg\�\HuBIíYtLMJ$GdS?f-GBS)j&I  uïE�Y\HSOmaI R '$v&�euBLÁoìuUosS�G)\HF�E�j&LÁos\ZY�\HunI+E�YcY[lBb�`B\HLRS�GwþH�VS$\HI�\cuaEg\�LÚf-IKW)Lpj&IXGaosIeIKG)\HIKF�Y�\HuBI�QRS�S�`
\HunFHS�lnJ�uëbdS$FHI�\HuaE?G0S$GBI�GBS)j&I�vw\cuBIKG EgQMQÖGBS)j&I?Y�LMG�\cuBI�QMS�S$`0�eLRQMQ�maI�RV'$vwmaI?oKE?laY[I�\cuBI
YHE?bdI�E?FHJ$lBbdIXG&\+�eLMQRQrunS�QpjPfÝS�FqI?E�oZu�Sgf \HuBI?YtI�GBS)j&I?Yªþ �2uBIKFHI��eLRQMQ-maIàE?QM�eEK]nY�Eg\+QRI?E�Yt\
\t�2SÏIKW&LÁj&IKG)\HLREgQÖ\HFZE?LMQÁYÇ\HunFHS�lnJ�u#�euBLÁoìu osS$G$#aLpoª\HLMGnJPIKW)Lpj&IXGaosI�osS$bdI?Y�\cSP\HunIKbÏþ���uBLMQRI
b�S�Yt\�üýlaE?QMLR\ZEg\cLMW�I�`BFHS$`aIKFH\cLMI?Y+LMG \HuBI�GBIK\t�2S$FH�nYÇ\HuïEg\��2IUY[\Hlïj&LMI?j#��IKFHI��2IKQRQej&IO�aGBI?j7v
LR\V� E�Y�GBS�\qlBGaosS$bdb�S�G�\cSàS�maYtIKFHW�I�E?b�mBLMJ$lBLM\cLMI?Y2LRG&\cFHS)j&lïosI?jPm)]PE?b�mBLMJ$lBS�lïYVQMS�S$`aY�LMG
b�lBQR\HLR`BQM]+oªS�GBGBI§os\HI?jÕGnIK\t�2S�Fc�BY-�eLM\Hu�LMGïY[\ZE?G&\cLpE?\HI?jÕGBS)j)I?Ysþ��íGBIeFcI?E�YtS�GdfÝS$F�\HuaE?\'LpY�\HuaE?\
\cuBI2b�S�Yt\'osS�b�b�S�GÕW$E?QMlBI�Sgfa`BFcS)j&laos\iY[])GBIKFHJ$]OEg`B`aI?E?FZY�\HSímaIeGBIKJ�E?\HLRW�I�vK�euBLpoZuÕLRGÕQRS�S�`aY
S?fÝ\HIKG�QRI?E�jBY�\cSÕoªS�G$#aLÁos\ZY-�eLM\Hu�lïY[laE?QMQM]O`aS�Y[LR\HLRW�IíY[LMJ$GaY�Sgf£QMLRGB�nYsþ�xíb�mBLMJ$lBS�laY-QMS�S�`ïYiGnIKI?j
\cSdmaIOEgGaE?QM])ûKI?j�EgGïj"IKQÁEgmaS�F�Eg\HI§j"lB`aS�GáE�YíEÕ�euBS�QRI�þ

��lBb�b�EgFHLRûKLMGnJBvK�2IÖLpj&IKG)\HL �aI?j�fÝS$lBFwIKQRIKbdIXG�\ZEgFc]V`aS�YHY[LRmBQMI�YtS�lBF�osI?Y7SgfïEgb�mnLMJ�lnLM\t]"��Egb �
mBLRJ�lBS$laY'Y[LRJ�G�Sgf�E�ü�laE?QMLM\�Eg\cLMW�I'LMG$#ïlBIKGaosI�v�E?b�mBLMJ$lBS�laYÖY[LMJ$G�Sgf�EgG�LRG&\cIKFZoXEglaYcEgQ)LMG$#alnIKGaosI�v
osS$G$#aLÁos\HLRGBJ�LMG$#ïlBIKGaosIOYtLMJ�GïY fÝFcS�b b�lBQM\cLM`BQRIV`ïEg\HuïYsvwE?GajPE?b�mBLMJ$lBLM\t]dfÝFcS�b `BFcS�`aE?J�E?\HLMS$G
\cuBFHS$lBJ�u EgGëLMGBunIKFHIKG)\HQ¸]ÏEgb�mnLMJ�lnS�laYVQRS�S�`wþ �2uBI?Y[IÕfÝS$lBF+YtS�lBF�osI?YVS?fíEgb�mnLMJ�lnLM\t]ÏoKEgG�maI
I?E$Y[LRQM]�Lpj&IKG)\HL �aI?j�LMG�ü�laE?QMLM\�Eg\cLMW�Iím�IXQMLMIªfw`BFcS�`aE?J�Eg\cLMS$GëEgGaj�E�jnj&FHI?YcY[I?jàm)]àEÕunLMJ�unIKF2QRIKW�IKQ
S?feYt`aI?osL���oKEg\cLMS�G �^YtlaoìuáE�YVS$FZj&IXFVS?f2b�EgJ$GBLM\claj&IOS�FVfÝlBQRQwG&lnbdIKFcLpo+Y[`aI?oªL��£oKE?\HLRS�GS��Sgf'\cuBI
E?b�mBLMJ$lBS�laYe`aE?FH\eSgfi\HuBI+GBIK\t��S�FH�£þ

� � öUóëù �?ø-�'úXöàó-� �dóë÷ � R R/�?ú?ù ��ô úXöàó-�

�2uBLÁY�`aEg`aIKF+uaE$YÕY[lnbdb�EgFcLMûKI?jPS$lBF+�2S$FH��S�G ü�laEgQRLM\ZE?\HLRW�IÕmaIKQMLRIsf�`BFHS$`aEgJ�Eg\cLMS�G�v'E"oªS�b �
`Bln\ZEg\cLMS$GaEgQRQM]PI�#�osLRIKG�\qYHoZuBIKb�IÇfÝS�FqFHI?E$Y[S�GnLMGBJ�LMGëü�laE?QMLM\�Eg\cLMW�IÕ`nFHS�mïEgmBLRQMLpYt\HLÁoÇGBIK\t��S�FH�nYsþ
!2IKQRLMIZf�`nFHS�`ïEgJ�E?\HLRS�G�LpYeb�S�FHIO`aSg��IKF[fÝlnQw\HuaE?G�J�FZE?`Bu�FHI§j&laos\cLMS�GÏE?`B`BFHS�E�oZuPfÝS�Fí\t�2S�FHI?E��
YtS�GaY����Hy���LM\qlaY[I?Y+`BFHS)j)laos\�Yt]&GnIKFHJ$]�vw�euBLpoZu�LpY+E"GnIK�5ü�laEgQRLM\�Eg\HLRW�I�`BFHS$`aIKFH\t]�Sgf `BFHS$m��
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