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PRQSOTVUXWZY\[B]_^`T�acb�^XdfeZ^gach�ikjBeml�YVd�nfema QYpo1^ql�^XWZh
r ema QY\isjBeml�Ygdfn�etau^Xe_d�YVh1vwacYyx{zCUq|}h�~\b QYg��YgTVh r ^XjB^`[B^��H�g���X�O�

PXPX� QYV��^Xd�auYV��YVjuap[BY\��^gac� QYg��^gaceZ�6bBYVnRY�ap[BY\n�au^gaceZn�aue_�6bBYgh?ikjBeml�YVd�nfema QYp[BY\��UXjuacd QYV^XWZh
r�� � ��� �g�`�Xh�vBb�TVTVb�dfnf^`W_Y r YVjuacd�Y�x�l�eZW_WZYVh1��UXjuaud QYV^`W_h�~\b QYg��YgTVh r ^XjB^X[�^��k� r �`�}�
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~\bB^X[�df^gaue_TÈ[�e_nFac^XjBTgYÐÏ�~ ��Ñ ��Y�au�BU�[BnÓÒ°UXdÓeZjBÒ°YgdfYVj�TVY/^XjB[J�u|��<Ugac�BYgnfeZnÔacYVnFaceZjBÕ
^Xd�YÈ[BY�lBYVWZUX�<YV[ÖÒ°U`dÓ[BeZnfTVd�Y�auY×[�e_nFacdfeZ�Bbwaue_U`jBn�[BYVØBj�^X�BWZY×d�YVTgbBdfn�etlBYVWm| �$Ù �BY/��Y�au�BU�[Bn
^Xd�YRÕ`YVjBYgdf^XW�^Xj�[�^X���BW_eZTV^`�BW_YÚauUp��^Xju|LÒ°^X��eZW_eZYVn:UXÒ<[BeZnfTVd�Y�auYs[BeZn�audfeZ�BbwaceZUXjBn:eZjBTVWZbB[BeZjBÕ
ac��UXnfY�ÛÜetau�¹TVUX���BWZe_Tg^gacYg[¹�BdfU`�B^X�BeZW_emaÇ|���^XnfnÚÒ°b�jBT�aue_UXj�n!Ï��B��Ò�]_n Ñ � S�lBYVj¹eZÒ�jBUsYyÝ��BW_eZTVema
Y�Ý��Bd�YVn�nfeZUXjHÒ°UXdCac�BY�����ÒCUXÒCn�UX��Y�[Be_nFacd�e_�Bb4aceZUXjBnOY�Ý�eZn�acn�hC~ � ��Y�au�BU�[Bn
^XdfYÅdfYVWZ^gauetlBYVWm|
nfeZ���BWZY:acU\eZ���BW_Yg��YVjuacÞÚac��YR~ � YVn�aue_��^gauUXdOTV^Xj���Y!TgUX���BbwacYg[Hj6bB��YVd�e_Tg^XWZWt|AbBn�e_jBÕp^
jBUXj�W_eZjBYV^`d
W_Yg^Xn�aRn���b�^XdfYgn:��Yyac�BU�[ �²Ù �BY!^XnF|����4acUgaue_T��Bd�UX�<YVd�aue_YgnOUXÒXac�BY�~ � YVnFaceZ��^Áx
acU`dÔ^XdfYßn�acb�[Be_Yg[ ��Ù Ygn�a�n�au^gaceZn�aue_Tgn�Ò°UXdÔÕXU�U�[BjBYVn�n�xqUXÒ·x{ØwaÓ^XdfYßÒ°UXdf�pbBW_^ÁacYV[¡^Xj�[ànf�BUqÛÜj
acUàÒ°U`W_WZUqÛá^XnF|��!acUgaue_Tg^XWZWt|â^¡T{�Bemx{n��6bB^XdfYL[BeZn�audfeZ�Bbwaue_UXjãbBjB[�YVdÔac�BY/j6bBWZW��u|���Ugau�BYVn�e_n �
SOn�aue_��^gaue_UXjH^XjB[H��U�[BYVWXauYVn�aue_j�Õß^Xd�YOaudfYV^ÁacYV[�e_j�^ßbBj�e_ØBYg[pÛs^{| � vBeZ�ßbBWZ^gaceZUXjÈd�YVn�bBWtaun
�Bd�YVnfYgjuacYV[àeZjB[BeZTV^ÁacYRau�B^gaRac�BYÜ~ � S$�BdfUÁacYVTyacnk^XÕX^XeZjBn�aß^HTgYVdFac^XeZjäÒ°UXd��åUXÒÚ��eZnfnf�<YVTyx
eZØBTV^gaue_U`j�UXÒ�au�BYp[�e_nFacdfeZ�Bbwaue_U`jBh<ÛÜ�BeZT{�à��^Xæ`Ygn#ac��Yß��^gÝ�e_�pbB�çW_eZæ`YgW_eZ�BU�U�[�Ygn�aue_��^gauUXd
Ï��äo1S Ñ �BeZ^XnfYg[BhBÛÜ�BeZW_YÜæ`YgYV�BeZjBÕÜau�BY\~ � SÖbBj6�BeZ^XnfYg[ �

è é:ê ëíìïîñðóòóôçë�é:îñê

� eZnfTgdfYyacYÓ[BeZn�audfeZ�Bbwaue_UXj�nÔÒ°UXdR��U�[BYgW_WZe_j�Õ/TVUXbBjuaÓ[B^gac^H�B^ql�YÓ�<YVYgj�bBnfYg[àe_jä��^`jc|
ØBYgW_[BnRUXÒ1dfYgnfYV^`dfT{�BhBÛÜ�BeZT{�äeZjBTVWZbB[BYÜ�BeZUX��Y�aud�|}h�^XTyacbB^`dfeZ^XW�nfTge_YgjBTVYp^XjB[×YVTgUXjBUX��eZTVn �

õÇjÈ^X[B[�etaue_UXjÜacUÓbBn�YVÒ°bBW�Y�Ý�eZn�aceZjBÕ¹[BeZnfTgdfYyacYÔ[BeZn�audfeZ�Bbwaue_UXj�nfh���^Xju|äjBY�Û��B^`df^X��Y�audfeZT
Ò°^X��eZW_eZYVn²��^{lBY���YgYVj/Ò°UXd���YV[/�u|���dfU�TVYV[�bBdfYgn�UXÒ���etÝ6acb�dfY�^XjB[H�BdfU�TVYg[BbBdfYgn�UXÒ�ÕXYgjBYVdFx
^XWZe_ögYV[/nFacUX�B�<YV[/n�bB� �Ú÷ YkdfYVÒ°Ygd?acUß�}UX�BjBn�UXj/Y�a\^`W � Ï��gøXøX� Ñ Ò°UXd�ac�BYs[BY�au^Xe_WZn²UXÒ�au�BYVn�Y
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�Bd�U�TgYV[BbBd�YVn ��Ù �BY�|Ð^XWZnfU�ÕXetlBYß^Xj×Y�Ý6auYVjBn�etlBY¹dfY�l�eZY�ÛíUXÒ?[BeZnfTVd�Y�auYß�B^Xd�^X��Y�audfeZTß[BeZn�audfemx
�Bbwaue_U`jBnÓ^XjB[äau�BYVeZdÓ^X���BW_eZTV^ÁaceZUXjBnÓeZjäl�^XdfeZUXbBnpØBYVWZ[Bn � zCbBdFac�BYgdf��UXd�YVh ac��YpÛÔYge_Õ`�cauYV[
�Bd�U�TgYV[BbBd�Y�^Xn�Ò°UXdf�pbBW_^ÁacYV[$�u|�� ^gaue_Wk^XjB[=<R^XUâÏ��gøX�X� Ñ UXd><k^`U$Ïf�ÁøX�Xø Ñ hÔW_Yg^X[BnpauU
ÛsYVeZÕX�uacYV[¡[BeZn�audfeZ�Bbwaue_UXj�n@?�ac�BYRacdfb�jBTV^gauYV[à�Bd�U�TgYV[Bb�dfYsÛÜemac�à��^Xju|�^`�B�BWZe_Tg^gaceZUXjBn�Tg^Xj
�<YÜn�YVYgjä^Xn�^�nf�<YVTge_^XW�Tg^XnfYÜUXÒ�ac�BY²ÛsYVeZÕX�uacYg[ä�Bd�U�TgYV[BbBd�Y �A n¹^�d�YVn�bBWtauh!��^`jc|�bBnfYgÒ°bBW²[BeZnfTgdfYyacYL[BeZn�acd�e_��bwaceZUXjBn¹�B^qlBY×^äTVUX���BWZe_Tg^gacYg[ ����Ò �
õÇjà��^Xju|Jn�etaubB^gaceZUXjBn�h�ac��Y�|JeZjul�UXWml�YÔl�^Xd�e_UXb�nsÒ°UXd���nsUXÒ
nfYgdfeZYVn\Y�Ý��B^Xj�nfeZUXjBh
^XnÔeZjHac��Y
TV^`nfYVn�UXÒÚau�BY/�sYgdf��etauYVhR� QUXWt|B^gx A YV�B��W_e²U`d¹� UXeZnfn�UXjwx{Õ`YVjBYgdf^XWZe_ögYV[ e_jul�Ygdfn�Y×�Ü^XbBn�nfeZ^Xj
[BeZn�audfeZ�BbwaceZUXj�Ï�nfYgY\�}UX�BjBn�UXjäYyaÜ^XW � Ï��gøXøX� ÑfÑ �

zCUXdCau�BYVn�Y��B��Ò�]Znfh4ac�BY#dfYVTgbBdfn�etlBY!dfYVWZ^gaue_UXj�nf�BeZ�¹��YyaÇÛÔYgYVj�nfb�TVTVYgnfn�etlBYk�Bd�UX�B^X��e_WZetaue_Ygn
�B^Xnk��YgYVjàÒ°UXb�jB[�bBn�YVÒ°bBW?e_j�TgUX���Bbwaue_jBÕ/��dfUX�B^`�Be_WZemaceZYVnÔd�YVTVb�dfnfeml�YgWt|�?OnfYgYÓ�}UX�Bj�nfUXjàYya
^XW � Ïf�ÁøXøX� Ñ h ÷ e_WZWZ��UÁa/Ï��gøXøX� Ñ h�zCYVWZWZYVdpÏf�gø � � Ñ ^Xj�[An�YVT�aue_U`jA��Ò°UXd�nfU`��Y\YyÝ�^`����W_Ygn �

õÇj�au�Be_n!�B^`��YgdfhBÛÔY�ÛÜeZW_W�TVU`jBnfeZ[BYVdR�B^Xd�^X��Y�audfeZTpÒ°^X��eZW_eZYVn
ÛÜ�BYgdfY�ac�BYÜdfYgW_^gaue_U`jBnf�BeZ�
�<Y�aÇÛsYVYVjänfbBTgTVYVn�nfeml�YÓ��dfUX�B^`�Be_WZemaceZYVnRUXÒCau�BY\�B��Ò Tg^XjA�<YÅÛÜdfemafauYVjAe_j¹ac�BY\Ò°UXd��

BDC,EGF,H Ï�I	J
K Ñ BDC7LMHON=P2P�PQNRF�S Ï�I	J
K Ñ BDCTL6S J Ïf� P � Ñ
ÛÜ�BYgdfY
^ Ñ BDCOEVU>W XYE K[Z\J K E^]_Na` J ]bNa`cN �2J P�P�P J
dfeVg
� Ñ I EhW I H J P�P�P J�I0i�Zkj1eZnÚac�BY²lBYVT�auUXd!UXÒ1�B^Xdf^`��YyacYgdfnfh.ImlonVpVq i
T Ñ F�H J P�P�P J F�S h�^Xd�Y�Ò°bBjBT�aue_U`jBnk[�Y�acYgdf��eZjBYV[A�c|/au�BY\�B^Xd�^X��Y�acd�e_T\Ò°^X��eZWt| �

Ù �BeZn�eZn�^¡d�YVTVb�dfdfYgjBTVYAYV�6bB^gaue_U`jÖUXÒRUXdf[�YVd ` hRe � Y � au�BYL�BdfUX��^X�BeZW_emaÇ| BDC TV^Xjã�<Y
Y�Ý��Bd�YVn�nfYV[ eZjãauYVd���n×UXÒ!ac�BY ` �BdfYyl�e_UXb�nä�Bd�UX�B^X�BeZWZetaue_Ygn BDCTLMH h BDC7L	r J P�P�P J BDC7L6S�P zCUXd
��^Xju| [BeZnfTgdfYyacYà[BeZn�audfeZ�BbwaceZUXjBn�h!au�BY�d�YVTVb�dfdfYgjBTVY¡d�YVWZ^gaceZUXjBn��Be_�â�B^`nÈ^�nfeZ���BWZYàÒ°UXdf�
ÛÜemac�×^�n���^XW_WBl�^XWZbBY\UXÒ ` �

õÇj�au�Be_n!�B^`��Ygdfh�e_j�Ò°YVdfYgjBTVY�acYgT{�BjBeZ�6bBYVn#ÛÜ��e_T{��Tg^Xj×��Y�l�e_YyÛÔYg[�^Xn!�6bB^X[Bd�^gaceZTp[�e_nFx
ac^`jBTVYÐÏ�~ ��Ñ ��Y�au�BU�[Bn�^XdfYL[BYyl�YVWZUX�<YV[ Ò°UXd¹�B^Xd�^X��Y�acd�e_T×Ò°^X��eZW_eZYVnÔÛÜ�BeZT{�Ö^XWZWZU{Û8dfYyx
TVb�dfnfeml�YÐdfYgW_^gaue_U`jBnf�BeZ� Ïf� � � Ñ � ~ � ��Y�au�BU�[�n×^`dfY¡Ò°^XeZdfWm|Öl�Ygdfn�^gaceZW_Yghsacd�^XT�au^X�BWZY ^`jB[
nfb�etau^X�BWZYpÒ°UXd!TgUX���BW_eZTV^ÁacYV[ä�B��Ò�]Znfh�nfeZjBTgYRac��Y�| ^Xd�YpjBUÁaß��^XnfYg[äUXj¹ac�BYÜ�B��ÒÚ[BeZdfYgT�auWt| �
zCbBd�au�BYVd���UXdfYgh�YVn�aue_��^gaue_U`jä^XjB[L��U�[BYVW�auYVn�aue_j�Õ�^Xd�Y²acdfYg^gacYg[AeZj×^�b�jBe_Ø�YV[�Ûs^q| �

zCUXd�YVn�aue_��^gaue_U`jBhwac��Y#�6bB^X[�df^gaue_T#[Be_nFac^Xj�TVYÅYgn�aue_��^gauUXd�ÏF~ � S Ñ eZn*sBYyÝ�eZ�BWZYVhBU	t�YgdfeZjBÕ
^Óacd�^X[BY�xqU6t��<Y�aÇÛsYVYgj Y2u�Tge_YgjBT�| ^XjB[¡d�UX�BbBnFacjBYgnfnfh#e_Ò:[BYgnfeZdfYV[�Ï�n�YVY�nfYgT�aceZUXj � Ñ � zCUXd
��U�[�YVW�acYgn�aue_jBÕ`h�ac�BYÅauYVn�apnFac^gaue_nFaceZTVnR�B^XnfYg[AU`j×�6bB^`[Bdf^gaue_T\[BeZn�au^XjBTgYÜÒ°U`W_WZUqÛ ^¹bBjBeZ�6bBY
T{�Bemx{n���b�^XdfYR[BeZn�acd�e_��bwaceZUXj�^XTVd�UXnfn�ac�BY�TgUX����U`nfemacYRj�b�W_W��u|���UÁac�BYgnfeZnfh�ÛÜ��e_T{����^`æ`YVn�ac��Y
acYgn�a!nFac^gaue_nFaceZTVn
Yg^Xn�|pacUÔbBn�Y � ~ � ��Y�au�BU�[BnÚ^Xd�Y²nfeZ��e_WZ^Xd�auU#ac�BYÅ��eZjBeZ�ßbB� T{�Bemx{nf�6bB^`dfY
��Y�au�BU�[�n²^XjB[��B^ql�Y#au�BYÔ^X[wl�^Xjuau^XÕXYRUXÒ���Yge_j�Õßj6bB��YVd�e_Tg^XW_Wm|àn�e_���BWZYÔÒ°UXd#TVUX���BWZeZTV^gauYV[
�B��Ò�]_npÏ�n�YVY\nfYgT�aue_UXj×� � � Ñ ��Ù ��YVdfYgÒ°UXdfYgh�~ � ��Yyac�BU�[Bn!TV^XjL�<YÅl�e_YyÛÔYg[�^Xn�^XWmacYgdfjB^gauetlBY
��Y�au�BU�[�n¹auUJTVWZ^Xnfn�e_Tg^XW�UXjBYgn/nfbBT{� ^Xnßau�BYà��Y�ac��U�[âUXÒ\��UX��YVjuacn�hkac��Yà��^ÁÝ�eZ�ßb��
WZe_æwYVWZe_�BU�U�[×^`jB[ßac�BY���eZjBeZ�ßbB� T{��etxqnf�6bB^Xd�YÜ��Yyac�BU�[Bn � vBYgY���U�UXdfY�Ï��gøX�X�`hÚ�gø`�X� Ñ Ò°U`d
[BeZnfTgbBnfn�e_UXj�nsUXj¹ac�BY\��eZjBe_�pbB�åT{�Bemx{n���b�^XdfYÜ��Y�ac��U�[Bn �

Ù �BYH��^X��YgdpeZnßU`dfÕX^Xj�e_ögYV[ ^`npÒ°UXWZWZU{ÛÜn � vBYVTyaceZUXj��×e_WZWZbBn�audf^gauYVnÓ�u|ã��YV^Xj�nßUXÒ²YyÝ6x
^X���BWZYVn\��^Xju| �B^Xd�^X��Y�audfeZT¹Ò°^X��e_WZe_Ygn²ÛÜ�Be_T{� ^XWZW_UqÛ ^LdfYVTgbBdfn�etlBY�d�YV�Bd�YVn�YVjuac^gaue_U`j � õÇj
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nfYgT�aue_UXjp�XhcÛÔY#e_juacd�U�[�bBTVY�ac�BY:�6bB^X[Bd�^gaceZT:[Be_nFac^Xj�TVYÅ^`jB[p[�YVdfeml�Y�ac�BY:^XnF|����wauUgaceZT:�BdfUX�4x
YVdFaceZYVnRUXÒ�ac�BYÜ~ � S � vBYVTyaceZUXjä��ÕXeml�Ygn:acYgn�apn�au^gaceZn�aue_Tgns�B^`nfYV[×UXj×�6bB^X[Bd�^gaceZTp[�e_nFac^XjBTgY
Ò°UXd�acYgn�aue_jBÕ�ac��YkÕXU�U�[BjBYVn�n�xqUXÒ·x{ØwaRU`Ò��B^Xd�^X��Y�audfeZTkÒ°^X��eZW_eZYVn:Ò°UXd
n�e_���BWZYs^Xj�[�TgUX����UXn�etauY
�u|���Ugau�BYVn�e_n � Ù YVnFaLn�au^gaceZn�aue_Tgn�nfeZ��eZWZ^XdkacU�ac�BYÈ�?YV^Xd�nfUXj�]_n�T{�Bemx{n���b�^XdfY/nFac^gaue_nFaceZTVn¹^Xd�Y
nf��U{ÛÜj�acUHÒ°U`W_WZUqÛ ^�T{��etxqnf�6bB^Xd�YÓ[BeZn�acd�e_��bwaceZUXj�^XnF|����4acUgaue_Tg^XW_Wm| � vBYgT�aue_UXjwvH[BeZnfTgbBnfn�YVn
nfU`��Ys^X[wl�^Xjuac^XÕ`YVn²UXÒ�ac�BYÔ~ � S Uql�Ygd?ac�BYk��o�S¡ÛÜ��YVjÓac�BYk�B^Xd�^X��Y�acd�e_TsÒ°^X��e_WZe_Ygn²^Xd�Y
��e_n�nf�<YVTge_ØBYg[à[BbBY�acU��BeZ^XnRnf^X���BWZe_j�ÕH^XjB[¹ac��Ypn�^X���BW_eZjBÕ�nfT{�BYg��Ype_nRjBUga!au^Xæ`YgjäeZjcauU
^XTgTVUXbBjua�?BØBjB^XWZWm|}h�n�YVTyaceZUXj � [BeZnfTVb�nfnfYgn�ac��Y#j6bB��YVd�e_Tg^XW��BdfU�TVYg[BbBdfYgn?Ò°U`d1eZ���BWZYV��YVjuaceZjBÕ
ac��YÜ��Yyac�BU�[ �
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���
� � �!���� !��
������� :�

o�Y�a X�H J P�P2P J X>� �<Y\^¹df^Xj�[BUX� n�^X���BWZYÜÒ°d�UX� ^�TgUX����U`j×����Ò U�W X�E K@Z ERBDC h
ÛÜ�BeZT{�J��YgW_U`jBÕXnRauU�^ä[�e_n�TVdfYyacY/�B^`df^X��Y�audfeZTHÒ°^X��eZWt| [BYgØBjBYg[JUXj�� ] J ]�N �2J P2P�P J
d��Xh
^XjB[×WZY�a�I EhW I H J P�P�P J�I0i�Z j �<YÅac�BY²lBYVT�auUXdRUXÒ?��^Xdf^X��YyacYVd�nOauU�YVn�aue_��^gauY �A n�nfbB��Y B!C nf^gaue_n�ØBYVnOac�BY\�BUX��UXÕ`YVjBYgUXbBn!dfYgTVbBd�dfYVj�TVYßYg�6bB^gaceZUXj×UXÒ1UXdf[BYgd `
BDCOEGF�H Ï�IQJ
K Ñ BDC7LMH6N�P�P2P@N�F�S Ï�IQJ
K Ñ BDC7L6S JÖÒ°UXd�K EV]%N�` J ]%N�`�N �2J P�P�P J
d�e}g ÏF� P � Ñ
ÛÜ�BYgdfY
e Ñ F�H J P�P�P J F�S h6au�BYRÒ°bBjBT�aue_U`jBn²[BYyacYVd���e_jBYg[/�u|�au�BYs��^Xdf^X��YyacdfeZTsÒ°^`��eZWm|}h<^XdfYR^Xnfn�bB��YV[
acU��<Y\[Be\t<YVd�YVjuaceZ^X�BWZYVh�^Xj�[
eZe Ñ Icl�nGpVq i �

Ù �BYßd�YVTgbBdfn�etlBY¹dfYVWZ^gaue_UXj�nf�BeZ���<Y�aÇÛsYVYVj B!C ^Xj�[ BDC7LMH J P�P�P J BDC7L6S ^XnkÕXetlBYVj��u|ÖÏF� � � Ñ
ÛÜemac�Óac�BY�Ò°b�jBT�aue_UXj�n F�H J P�P2P J F�S h�auUXÕXYyac�BYgd ÛÜetau�¹au�BYÅl�^XWZbBYVn BD� J P�P�P J BD�+�6S0LMH h�e_���BWZe_Tyx
emacWm|ä[�YVØBjBY:ac�BYk�B^Xdf^`��Yyacd�e_TkÒ°^X��e_Wm| � zCUXd:nfUX��YÔ[�e_nFacdfeZ�Bbwaue_U`jBnfh�ÛÜ��YVj ]�E^� h6ÛsYÔTg^Xj
[BYgØBjBY B�LMH auUH�<Y � ^`jB[�ac��YVjà^Xn�nfbB��Ysac��^gaLÏF� � � Ñ �BU`W_[Bn�h<auUÈTV^XWZTVb�W_^gauY BDS0LMH �ßÙ �BeZn
�B^Xn�ac��Ys^X[wl�^Xjuau^XÕXY!UXÒ�[BYgTVd�YV^Xn�e_jBÕRac�BYRj6bB�ß�<YVd²U`Ò�eZjBetaue_^`W}l�^XWZbBYgn1ÛÜ�BeZT{�ÈjBYgYV[pauUß�<Y
TV^`W_TgbBW_^ÁacYV[ �×Ù ��Y � YgW_^`��UXdFacY¹[BeZn�audfeZ�Bbwaue_UXjLÛÜetau� `wE �×eZn\^Xj¡Y�Ý�^X���BWZY\ÛÜ��YVdfY�ac��Y
�Bd�UX�B^X�BeZWZetaÇ| B�LMH TV^Xj×�<Yp[BYgØBjBYg[�^Xn � ^`jB[�au�Be_n
l�^XWZbBY\bBnfYg[�ÛÜetau� B!� acU�UX�wau^XeZj B�H h
Y�lBYVj¹ac�BU`bBÕX�Óac�BY�[�UX��^Xe_jLUXÒ�[BYgØBjBemaceZUXjLUXÒBac�BeZn![BeZn�acd�e_��bwaceZUXjLe_n�j�UXjwx{j�YVÕX^gauetlBY�Ï�nfYgY
÷ eZW_WZ��Uga�Ï��gøXøX� ÑfÑ ��� jBWt| B6� jBYgYV[Bn�acUÜ��YRTV^`W_TgbBW_^ÁacYV[�e_j\ac�BeZn:TV^Xn�Y2?�au�BYRUgac�BYgd�l�^`W_bBYgn
^Xd�YÜU`�wac^XeZjBYg[AÒ°d�UX�áÏF� � � Ñ �

÷ YàTg^XWZWÔdfYgW_^gaue_U`jBnf�BeZ� Ï�� � � Ñ hÜ^Jd�YVTgbBdfn�etlBYÐd�YVWZ^gaceZUXjBn��Be_�âUXÒ\UXd�[BYVd ` � ÷ etau�$^
dfYgW_^ÁaceZUXjBnf��e_� UXÒ:UXdf[BYgd��LUXdÔWZYVnfn�h�ÛsYÔÛÜe_WZW
�<Y¹^X�BWZYsacULdfYg�BdfYgnfYVjuaH��UXn�a��B^`df^X��Y�audfeZT
Ò°^X��eZW_eZYVnRÒ°UXbBjB[LeZjA�}U`�BjBnfU`jAYyaß^`W � Ï��gøXøX� Ñ �

�
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£¥¤ @�¦o§.¨�3�©«ª_¬Ô@�.«­³362�® E�¯ @�¦ D°¨FN
Ù �BY��B��Ò:UXÒO��^`jc|JbBnfYgÒ°bBW
[BeZnfTVd�Y�auY�[�e_nFacdfeZ�Bbwaue_U`jBnpn�bBT{� ^XnÅac�BY¹�?UXeZnfnfU`jBh#j�YVÕX^gauetlBY
�BeZjBUX��eZ^XW_h
��e_jBU`��eZ^XWZhÚWZUXÕX^Xd�etau�B��e_T¹^Xj�[àS Ù²±´³ [Be_nFacd�e_�Bb4aceZUXjBn\TV^Xjà�<YÓd�YV�Bd�YVnfYgjuacYV[
^Xn!^�dfYgTVbBd�dfYVj�TVYßd�YVWZ^gaceZUXjBn��BeZ�AUXÒ1UXd�[BYVdp�gh

BDCOE ]bN¶µK BDCTLMH J n�ac^`d�aceZjBÕ�^ga;K E �ÔUXd·K E � P
zCUXdÜau�BY��<UXnfn�e_��W_YHl�^XWZbBYVn/U`ÒÅac�BYàTgU�Y+u�Tge_Ygjuacn ] ^XjB[ µ UXÒ\��Yg�ß�<YVd�n/UXÒ\� ^XjQ¸�Ygdf]ZnTVWZ^Xn�nfYVnkUXÒ1[Be_nFacd�e_�Bb4aceZUXjBn Wk] J µ J � Z�^XjB[ Wk] J µ J}�+ZZh�nfYgY\�ÜWZbBÕX��^Xj×Y�ap^XW � Ï��gøXøX� Ñ �£¥¤ @�¦o§.¨�3�¹%ªsGA;�;�0º¯ @»¦ÐD�¨FN
Ù �BY��B��ÒÅUXÒ�ac�BY��ÜU�U�[àÒ°^X��eZWt|�ÏFnfYVY � UXd�^{|J^XjB[ o1b�UXjBÕÐÏf�gø`øX� ÑfÑ n�^gaceZnfØ�YVnRau�BY�dfYyx
TVb�dfdfYgjBTVYÜÒ°UXd��ßbBWZ^

BDCOEV¼0½ K
K%¾ �

¿ BDC7LMH J ÀÂÁ � JÄÃ�l�qbJ K E �!Jg�!J P�P�P�P
Ù �BYÈn���YgTVeZ^XW:TV^Xn�YÅÀ EÆ� J�ÃÇÁÈ¾���ÕXeml�Ygnkac��YHöVYyac^�[�e_nFacdfeZ�Bbwaue_U`j Ï�nfYgY � UXd�^q|Ö^`jB[
o�bBUXjBÕAÏ��gøXø6v Ñ�Ñ �� ac�BYgd#YyÝ�^`����W_Ygn²UXÒ�U`df[BYgds�!e_j�TVWZbB[BY:au�BYRÕXYVjBYgdf^XWZeZöVYV[ÊÉRbBW_YRÒ°^X��eZWt| ÏFnfYVYR�Odf^Xn�^X[
Ïf�Áø6vX� Ñ�Ñ hB^�Ò°UXd�� U`Ò<[�e_n�TVdfYyacY!� ^`dfY�auU�Ò°^X��e_Wm|}h`ÛÜemac� F�H Ï�I	J�K Ñ E Ï�Ë N K	¾/� Ñ[Ì Ï�Ë N K N � Ñ h
UXd�ac�BYAY�Ý��<UXjBYVjuaue_^XWsÒ°^X��e_Wm| Ï�nfYgYäo�YV����^`jBj�Ïf�gø`�X� ÑfÑ ��Ù �BYäÕXYgjBYVd�^XWZe_ögYV[â� UXeZnfn�UXj
Ò°^X��eZWt| ÏFnfYgYA�}UX��jBnfUXjãY�aA^XW � Ï��gøXøX� Ñ�Ñ ÛÜemac� F,H Ï�IQJ
K Ñ E Ï ¼ L ½ Ì K Ñ Í ½ �6CÏÎ0Ð�ÑÓÒQÔÍ ½ �MÕÖC7LMHØ×ÖÎÙÐ Ñ�Ò(Ú JÅeZn
^XWZnfUÈ^`j�Y�Ý�^X���BWZY¹UXÒ
^Èd�YVTVb�dfnfeml�Y�d�YVWZ^gaceZUXjBn��Be_�àU`Ò
UXdf[BYgd¹�+??jBUgauYkac�B^Áasac��YÓ� UXeZnfn�UXj
[BeZn�audfeZ�BbwaceZUXjAe_n!^�nf�<YVTge_^XW�Tg^XnfY\UXÒ�ac�BeZn!Ò°^X��e_Wm|ÈÛÜemac��Ë EG� �
���°Û ��� �� ¢¡�	����� "  :������� �
£¥¤ @�¦o§.¨�3�Ü%ª_ÝA3�2�¦ÐD�ÞV3�¯ @»¦ÐD�¨FN
Ù �BYÜ�B��Ò?U`ÒCau�BY\�sYVd���etauYpÒ°^X��eZWt|ànf^gaue_n�ØBYVn
ac�BY\d�YVTVb�dfdfYgjBTVYpÒ°UXdf�pbBWZ^

B!C,E À�Ã
K BDC7LMHON À r

K BDC7L	r J � ÁGÀ�ÁGß �6JÄÃáà � J K E �!Jg�!J P�P�P�P
£¥¤ @�¦o§.¨�3�â%ª_¬�ã;«¨�NC@»ä�-/3D§%§.¨FD�0?DFE�ÞV24D°å19%ÞVD�;C.
Ù �BYÔ����Ò�UXÒ�ac�BYÔ� QUXWm|�^Áx A Yg�B�BWZe�[BeZn�audfeZ�BbwaceZUXj/n�^gaceZnfØBYgn ac�BYsdfYVTgbBdfd�YVjBTgY�dfYgW_^gaue_U`jBnf�BeZ�
BDCOE I�Ïf��¾ B Ñ N � B ÏÓK.¾ � Ñ

K BDC7LMH ¾ B r ÏÓK%¾Ö� ÑK B!C7L	r J Imà � J � e B e �2JæK E �6JV�!J P�P2P+P
£¥¤ @�¦o§.¨�3�ç%ªsË1D°èQé13D¨²0?DFE�ÞV24D°å19%ÞVD�;C.
Ù �BYÜ�B��Ò?U`ÒCau�BY\vBe_T{��YVW1[Be_nFacd�e_�Bb4aceZUXjAn�^gaceZnfØ�YVn
ac�BY\dfYgTVbBd�dfYgjBTVYpdfYVWZ^gaue_UXj�nf�BeZ�

BDCOE �+Ã
À ê N

K%¾��
K B!C7LMH
N Ã r

KMÏÓK.¾�� Ñ BDC7L	r J À�à � JëÃ�ì � Jw¾Êg Á
ê
Á^gíJæK E �!Jg�!J P�P�P�P

�



Ù �BY�� UXeZnfn�UXjwxqe_jul�Ygdfn�YÈÕX^XbBn�nfeZ^Xj [Be_nFacd�e_�Bb4aceZUXj eZnp^Ln���YgTVeZ^XWOTV^Xn�Y�UXÒ�ac��Y�v�e_T{�BYgW#[�e_nFx
acd�e_��bwaceZUXj¹ÛÜetau�

ê E
¾H� Ì � P

÷ e_WZWZ��UÁaäÏf�gøXø`� Ñ ÕXeml�Ygn�Ugac��YVdÔYyÝ�^`����W_YgnÜU`Ò
[Be_nFacd�e_�Bb4aceZUXjBn²ÛÜ�BUXn�Y¹�B��Ò:n�^gaceZnfØ�YVn
ac��Ypd�YVTVb�dfdfYgjBTVYpdfYgW_^gaue_U`jBnf�BeZ�JÏF� � � Ñ UXÒ U`df[BYgdR�`h�Ò°UXd!Y�Ý�^X���BWZYVh�ac�BY\� U`e_n�nfUXjwxq� ^Xd�Y�auUXh
� U`e_n�nfUXjwxq��Yyac^�UXd!� UXeZnfn�UXjwxqe_jul�Ygdfn�YÓÕX^X����^�[Be_nFacd�e_�Bb4aceZUXjBn �

���°î ��� �� ¢¡�	����� "  :�������íï#�����
����� �����
� �
r Ygd�au^Xe_jÖ��emÝ�YV[$�?UXe_n�nfUXj$[�e_nFacdfeZ�Bbwaue_U`jBnfh\nfb�T{�$^Xn\au�BYä�?UXeZnfnfU`jwx ÷ YVeZ�BbBWZW_h�ac��Y

� U`e_n�nfUXjwxÀacd�^XjBnfÒ°U`df��YV[�Õ`^X����^Ð^XjB[àac�BY×� U`e_n�nfUXjwxÀacd�^XjBnfÒ°U`df��YV[$�<Y�au^LÛÜeZW_WÚ|�eZYVWZ[�^
dfYgTVbBd�dfYgjBTVY/d�YVWZ^gaceZUXjBn��Be_�JU`Ò²UXdf[�YVd ` ÕXd�YV^gauYVd!ac�B^Xj ��ÛÜetau��TVYgd�au^Xe_jäl�^XWZbBYgnßUXÒ�UXj�Y
UXÒ�ac�BY\�B^`df^X��Y�auYVd�n �!Ù �BYÜ� UXeZnfn�UXjwx ³ bBdfd!^XjB[¹ac��YÜ�?UXeZnfnfU`jwx{WZUXÕXWZUXÕXeZn�aue_T\[BeZn�aue_�Bb4aceZUXjBn
^Xd�Ykn���YgTVeZ^XW�Tg^XnfYgn²UXÒ�au�BY:au�BYk�?UXeZnfnfU`jwx�audf^XjBn�Ò°UXdf��Yg[×�<Y�au^ � vBYgY ÷ eZW_WZ��Uga�Ï��gøXøX� Ñ Ò°U`d
ac��Y�l�^XWZbBYgnRU`Ò<ac��YÜÒ°b�jBT�aue_UXj�n F�H Ï�IQJ
K Ñ J P�P�P J F�S Ï�IQJ
K Ñ P± UgauYßac�B^ÁaLÒ°UXdßn�UX��Y/UXÒÚac�BYgnfY/[BeZn�audfeZ�Bbwaue_UXj�nfh
ac�BY/UXd�[BYVd ` UXÒ au�BY/dfYgTVbBd�dfYVj�TVY
dfYgW_^ÁaceZUXjBnf��e_�JTgUXbBWZ[�etaunfYgW_Ò��<YVTgUX��YÈ^ä�B^`df^X��Y�auYVdpUXÒ?ac��YH��etÝ�eZjBÕà[BeZn�audfeZ�BbwaceZUXj � õÇj
ac��^gaÜTV^Xn�YVh�au�BY��B^Xd�^X��Y�acYgd!nf�BUXb�W_[×��Y�n�YVWZYVTyacYV[A^Xn�^XjLeZjcauYVÕXYgd �Ú÷ YÜ^`nfnfb���Y\eZjÓac�BeZn
�B^X�<YVd�ac�B^Áa ` e_n²Ø4Ý�Yg[L^XjB[Èæ6jBUqÛÜj»?�au�BYÔ�6bB^X[�df^gaue_TÔ[�e_nFac^XjBTgY���Y�ac��U�[È[�Y�l�YgW_U`��Yg[AeZj
ac��e_n!�B^X�<YVd![BU�YVn!jBUÁaÜ^X�B�BWm|/acU�[BeZn�audfeZ�BbwaceZUXjBn
ÛÜ�BYgdfY�ac�BY\UXd�[BYVd ` eZn!bBjBæ6jBUqÛÜj �

vBbBjB[4a¡Ï��gøXøX� Ñ ��^Xn\nf�BUqÛÜj×au�B^ga�^Xju|ã[BeZn�audfeZ�BbwaceZUXj UXj/ac�BY�df^Xj�ÕXY�� � J}�2J P2P�P J�ð»�
ÛÜemac� ��UXn�etauetlBY���dfUX�B^`�Be_WZemaÇ| ^ga � h�ÛÜeZW_W
n�^gaceZnfÒ·| ^Ld�YVTVb�dfdfYgjBTVY�dfYgW_^ÁaceZUXjBnf��e_�ÐUXÒ#U`df[BYgdð�? au�Be_np�BUXWZ[BnßYyl�YgjJÒ°UXd�ð E g � �kUqÛÔYyl�YVd�h ac�BY�dfYgTVbBd�dfYVj�TVY/dfYgW_^ÁaceZUXjBnf��e_����^{l�eZjBÕ
ac��YÜWZUqÛÔYgn�aßUXdf[�YVd!��U`nfnfeZ�BWZYpn��BUXbBWZ[×��Y\bBn�YV[ �

���
ñ ò �������â� � �� ¢¡�	��1�
õÇÒ BDC ^XWZW_UqÛÜn�^¹d�YV�Bd�YVnfYgjuac^gaue_UXj×UXÒBac��Y�Ò°UXdf� Ï�� � � Ñ h�ac��YÅÛÔYge_ÕX�uauYV[×[Be_nFacd�e_�Bb4aceZUXjBn

ÛÜemac�×�B��Ò
BDóC E ô CõBDCö�� ô C �ÛÜ�BYgdfY ô C à � e_n1ac�BYOÛÔYge_ÕX�ua\Ò°b�jBT�aue_UXjÜÛÜetau�BUXbwaÔ�B^Xdf^`��YyacYgdfn?ÛÜeZW_W<^XWZnfUÓn�^gaceZnfÒ·|�ÏF� � � ÑÛÜemac�à^Èd�YVTVb�dfdfYgjBTVY�d�YVWZ^gaceZUXjBn��Be_�àU`Ò�ac�BYÓn�^X��Y¹UXdf[�YVds^`n#ac�BYßUXdfeZÕXeZjB^XW1�B��Ò �ë� Ò·auYVjBh

B óC eZn
��UXdfY�TgUX���BWZe_Tg^gacYg[Üac��^Xj BDC [BbBYÚacU²au�BY�[BYVj�UX��e_jB^ÁacUXd�acYgdf� �²Ù �BU`nfYÚÛÔYge_Õ`�cauYV[
[BeZn�audfeZ�BbwaceZUXjBns�B^ql�Yß��^Xju|Ð^X�B��W_eZTV^gaue_U`jBnÔeZjä�BeZUX��Y�aud�|�Ï�n�YVYß�?^gaceZW1^XjB[�<R^XU�Ïf�gøX�`� Ñ h
<R^XU�Ï��gøX�Xø Ñ UXd\�}UX�BjBn�UXj YyaH^`W � Ï��gøXøX� Ñ�Ñ �×Ù d�bBjBTg^gaceZjBÕä^×[BeZn�audfeZ�BbwaceZUXjÐUXjLau�BY�W_YgÒ·a
UXdsau�BYLdfeZÕX�uaänFaceZW_W���dfYVn�YVdFl�YVn\ac�BYLd�YVTVb�dfdfYgjBTVYAdfYgW_^gaue_U`jBnf�BeZ�ãÒ°UXdsac�BYL�B��Ò7?�eZj Ò°^`T�ach
acd�bBjBTg^gaceZjBÕäTgUXdfd�YVn���UXj�[Bn!auUA��^{lBY ô C²E÷� Ò°UXdÅau�BY�[BUX��^XeZjÐ�<YVeZjBÕ�audfbBj�TV^gauYV[ ^`jB[
ô COE �ÔYVWZnfYyÛÜ�BYVd�Y �

v



ø ~Y��ù ú � ëíîñë�é:ô � ìïîû�üy�ì�ë é�yÇ� î�ý þñðÿy
Û_�
� ��
��
�����
���������������
�����

o�Yya�� C dfYg�BdfYgnfYgjcaÅac�BYkj�b��ß�<YVdÅU`Ò�UX�Bn�YVd�l�^gaue_U`jBn1ÛÜ�BeZT{�ßac^`æ`Y:au�BY:l�^XWZbBY�KÅeZjpac��Y
nf^`����W_Y X�H J P2P�P J X>� h WZY�a��B!C E � C Ì �$dfYg�BdfYgnfYVjua\ac��YÓdfYgW_^gauetlBY¹Ò°dfYg��b�YVjBTy| ^XjB[�WZY�a¹bBn
[BYgØBjBY

� C Ï�I Ñ EGF,H Ï�I	J
K Ñ �BDC7LMHON=P2P�PQNRF�S Ï�I	J
K Ñ �BDCTL6S2P
isn�e_j�ÕsdfYgW_^ÁaceZUXj/ÏF� � � Ñ ^`jB[ßØwÝ�eZjBÕÔ^
l�^XW_b�YÅÒ°UXd.ð!ÛÜemac��ð>eRdñÏ�eZjß�Bd�^XT�aue_TgYVh4au�BYÅT{��UXe_TgY
UXÒ�ðàe_n\��^X[BY�nfU¹ac��^ga�� � J P�P�P J����È^`dfY¹^XWZW
��U`nfemaceml�Y Ñ h�ÛsYÔac�BYgjÐ��^{lBY\au�BY�Ò°UXWZW_UqÛÜeZjBÕ
dfYg�BdfYgnfYgjcau^gaceZUXj

�B!C E � C Ï�I Ñ N
	�C J K EG]´Na` J ]bNa`cN �2J P�P2P J�ð»J Ï�� P � Ñ
ÛÜ�BYgdfY 	�C eZnBac�BYOdf^`jB[BUX� Ygdfd�UXd�^Xnfn�U�Tge_^gauYV[!ÛÜetau���BDC � o�Yya
� C ��Y�ac��Y#d�^XjB[BUX�ãl�^`dfeZ^X�BWZY
dfYg�BdfYgnfYgjcaue_j�Õ�au�BY²j6bB�p��YgdÚUXÒBUX��nfYVdFl�^gaceZUXjBnÚYg�6bB^XW4auU KÚeZjÓ^Ôn�^X���BWZY²UXÒ�nfeZöVY�� � iknfeZjBÕ
ac��YÈÒ°^XT�aÜac��^ga�� C�� ³ e_j Ï��·J BDC Ñ h²ema/eZnßYg^XnfeZWt|�nfYgYVjäac��^ga öHÏ 	�C Ñ EÈ� h²Ò°UXdß^`jc|
� �
Ù �BY!l�^`dfeZ^XjBTVYp^XjB[�ac�BYpTVUql�^XdfeZ^XjBTgYßUXÒ�au�BY 	�C ]_nk^XdfYÜÕXeml�Ygj�e_jä�:d�UX�<UXnfemaceZUXjä� � �gh�ac��Y
�Bd�U�UXÒ1UXÒ�ÛÜ�BeZT{�äeZnReZj×^X�B�<YVjB[BemÝ As�
¬Ü24;«§
;CEuD°ÞuDF;C.íÜ?I�©«ª

����� Ï 	�C J 	�C7��� Ñ E Ïf� Ì � Ñ S0L��
��� � F�C�� � F�C�� � ���kBDC7L � Ò°UXd! EG� J P�P�P J `

� Ò°UXd! ER`_N �2J P2P�P J
ÛÜ�BYgdfY�ÛÔY\[BYgØBjBY

F�C�� � E ¾H� Ò°UXd#" EG�
F � Ï�IQJ
K Ñ Ò°UXd#" E �2J P�P�P J `QP

Ù �BYOdfYg^X[BYgd�ÛÜe_WZWXjBUgaue_TgY�ac�BY
n�e_��eZW_^Xd�etaÇ|¹��YyaÇÛÔYgYVjRau�BY
^X�<Uql�YOY�Ý��Bd�YVnfn�e_U`jßÒ°UXd �$��� Ï 	�C J 	�C7��� Ñ
^XjB[¹ac��YÜU`jBY\Ò°UXd ����� Ï X>C J X>C7��� Ñ e_j×^Xj&%('ÓÏ ` Ñ �Bd�U�TgYVnfn!eZj�aue_��Y\nfYgdfeZYVn �

isn�e_jBÕ���^gacd�etÝàjBUgac^ÁaceZUXjBh�WZY�a
�B�EhW �B!�2�6S J P�P�P J)�B ��Z j J*�ÜÏ�I Ñ EüW � �+�6S Ï�I Ñ J P2P�P J+�,��Ï�I Ñ Z j
^XjB[ 	�E¶W 	��+�6S J P2P�P J 	 ��Z j �Ú÷ Y²ac��YVj×�B^ql�Y

�B�E �ÜÏ�I Ñ N�	%P
Ù �BYR��YV^Xj�^XjB[Üau�BY
l�^`dfeZ^XjBTVYyx{TgU{l�^Xd�e_^`jBTVYR��^gacd�etÝ×UXÒ 	 ^Xd�YRÕ`etlBYVjÈ�u|wöÈÏ 	 Ñ EG� ^`jB[
-ÜÏ�I Ñ hR^à�B^XjB[ ��^gaudfemÝ � o1Yya.- E -ÜÏ�I � Ñ hÚÛÜ�BYVd�Y I � eZnsac�BYßaudfbBYßlBYVTyacUXdÔl�^XWZbBY/UXÒ
ac��Yk�B^`df^X��Y�auYVd �²± UgauYOau�B^ga/-ÜÏ�I Ñ TV^Xj���YRUX�wau^XeZjBYV[Èb�nfeZjBÕRau�BY:l�^Xd�e_^Xj�TVY�xqTVUql�^XdfeZ^XjBTgY
��^gacd�etÝ UXÒ
^È�pbBWmaceZjBUX��e_^`W [BeZn�audfeZ�BbwaceZUXj �ëA W_n�UXhÚWZY�a�b�nÔ[BYVØ�jBY0-21cÏ�I Ñ E �3-ÜÏ�I Ñ ^`jB[
- 1 E - 1 Ï�I � Ñ � - 1 [Beõt�Ygdfn!Ò°dfU`�4-�U`jBWt|à�c| ^�æ6jBUqÛÜjäTgUXjBnFac^Xjuaß�ßbBWmaceZ�BWZY2� �

Ù �BY²�6bB^X[�df^gaue_T#[Be_nFac^Xj�TVYÅYgn�aue_��^gauUXd�ÏF~ � S Ñ �IReZn [�YVØBjBYg[sacUk��Y�ac�BY�l�YgT�acU`d�l�^XW_b�Y
ÛÜ�BeZT{�ä��eZjBe_��eZöVYgn

5 Ï�I Ñ EüW �B ¾6�ÜÏ�I Ñ Z j - 1 LMH W �B ¾6�ÜÏ�I Ñ Z

�



E7	 j Ï�I Ñ - 1 LMH 	 Ï�I Ñ J Ï�� P � Ñ
ÛÜ�BYgdfY�ÛÔY\[BYgØBjBY 	�C Ï�I Ñ E �BDC ¾6� C Ï�I Ñ �± UgauYkac��^gasau�BYVd�YÓ^XdfYßnfUX��YÓ^Xj�^XW_U`ÕXe_Ygn#ÛÜemac�Hac��YÓjBUXjBWZeZjBYV^XdsW_Yg^Xn�a�n��6bB^XdfYgn�YVnFacemx
��^gacU`d�^Xn\ÕXetlBYVj �u| A ��YV��em|�^�Ïf�gøX�	v Ñ h
UXd�v�YV�<YVd\^XjB[ ÷ eZW_[ÖÏf�gø`�Xø Ñ Ò°UXdÔYyÝ�^X���BW_Y �
�sUqÛsY�lBYVdfh�nfeZjBTVY�� C Ï�I Ñ eZjclBUXWml�YVn au�BYRdf^XjB[�UX��acYgdf��n8�BDCTLMH J)�BDC7L	r P�P2P J9�BDCTL6S h<dfYVn�bBWmacnÅÒ°U`d
n�au^XjB[B^`df[×jBUXjBWZe_j�YV^Xd!WZYV^XnFaßn��6bB^XdfYgns��Y�au�BU�[Bn!^XdfY\jBUgaÜ^`�B�BWZe_Tg^X�BWZYp[BeZdfYgT�auWt| �

÷ Y\n��B^XWZW�nfYgY�au�B^ga 5 Ï�I Ñ [BYVØBj�YVnR^�[�e_n�TVdfYg�B^XjBTy| ��YV^Xn�bBdfY\�<Y�aÇÛsYVYVj�ac�BY\Yg����e_dFx
eZTV^XW1TVbB�pbBWZ^gaceml�YÓ[�e_nFacdfeZ�Bbwaue_U`jàÒ°bBjBT�aue_U`j Ï�Tg[BÒ Ñ;: � ^XjB[�ac�BYp�B^Xd�^X��Y�acd�e_TpÒ°^X��e_Wm| :)< h
= Ï : � J :9<VÑ ÛÜ�BeZT{�Èe_nO[BYgØBjBYg[Èe_���BWZeZTVemaÇ|ä�u|¹au�BYkd�YVTgbBdfn�etlBYÔdfYgW_^gaue_U`j�ÏF� � � Ñ �²Ù �BYgdfYgÒ°UXdfYgh�IseZnÚ^Ô��eZjBe_�pbB� [�e_nFac^XjBTgY aÇ|���Y²Ygn�aue_��^gauUXd � zCUXd?Ugac��YVd<aÇ|��<YVn
UXÒ���eZjBeZ�ßbB� [�e_nFac^XjBTgY
YVnFaceZ��^gacUXd�h�nfbBT{� ^XnRac�BYÈ��eZjBeZ�ßbB� r df^X��YVdFx?>RUXjJ�äe_n�YVn�[BeZn�ac^`jBTVY/Ygn�aceZ��^gacU`dfh�nfYgY³ U�UXnÜÏf�ÁøX�C� Ñ �

o�Y�aA@ C Ï�B Ñ �<Y²ac�BY\eZjB[BeZTV^gauUXd!Ò°bBjBT�aue_U`jAUXÒ�ac��YÜeZjuacYgd�l�^XWDC COE Ï�K.¾��2J
K@Z_h�[�YVØBjBY
¼0C Ï : J :)<VÑ E E

E
@ C = : ¾ F,H Ï�I	J
K Ñ E

E
@ C = : ¾ P�P2P ¾ F�S Ï�IQJ
K Ñ E

E
@ C = :

^XjB[×jBUgauYÅac�B^ÁaRÛÜemac� : E : � h ¼0C Ï : � J :9<VÑ E7	�C Ï�I Ñ P
r UXjBn�YV�6bBYVjuauWt|Xh�^ß[BeZnfTgdfYV��^XjBT�|ä��YV^Xn�bBdfYs��YyaÇÛÔYgYVj : � ^Xj�[ :)< e_n:[BYgØBjBYV[/�u|�ac��Y

�6bB^X[Bd�^gaceZT\[BeZn�ac^`jBTVY = Ï : � J :9<VÑ E 5 Ï�I Ñ �
õÇÒ �-21 LMH eZn:^pTgUXjBnfeZn�auYVjua\Ygn�aceZ��^gacYkUXÒ)-21 LMH hXau�BYkYgn�aue_��^gauUXd#[�YVØBjBYg[È�u|×��e_jBeZ��e_öyx

eZjBÕ
	 j Ï�I Ñ �- 1 LMH 	 Ï�I Ñ ÏF� P � Ñ

eZnR^`n�|����wacUgaue_Tg^XWZWt| Yg��b�etl�^XWZYVjuasauU �IQ?�nfYgY\nfbB�Bn�YVTyaceZUXj�� � ��Ò°UXd���UXdfY\[BeZnfTgbBnfn�e_UXj�n �
Û_�
� F  :����������������*  " ����� ��� �

± UgauYÓac�B^ga = Ï : � J :)<�G�Ñ8H i � hRnfU eZÒ ¼0C Ï : � J :)<gÑ8H i � UXjBWm|â^gawI E I � h
ac�BeZn
ÛÜeZW_W²eZ���BWm| = Ï : � J :9<gÑIH i � U`jBWt|�^gawI E I � �à÷ Y/^`nfnfb���YÓau�B^ga¹ac��YÈ�B^Xd�^X��Y�acYgd
nf��^XTVYL�B^Xn�^Xj eZjuacYVd�e_U`d¹��UXeZjua �IwhÚÛÜ�BeZT{�Ö��e_j�e_��eZöVYVn = Ï : � J :9<VÑ �ÖÙ �BYVd�YVÒ°UXd�Y �IàeZn¹^
TVU`jBnfeZn�auYVjua�YVnFaceZ��^gacUXdRUXÒ*Iwh�e � Y � �I H i I � � vBe_��eZW_^`dkd�YVnfb�WtaunsÒ°UXd!�6bB^X[Bd�^gaceZTß[�e_nFac^XjBTgY
YVnFaceZ��^gacUXd�n�e_jL[Beõt<YVdfYgjuaÜ��U�[BYgW_n�^Xd�YÔÕXeml�YgjA�u|ào�bBU`jBÕ¹^XjB[ Ù �BU`����nfUXj Ïf�gø`�X� Ñ ^`jB[
o�bBUXjBÕAÏ��gøXøC� Ñ �

Û_�°Û J ��*; ÷¡��� #�������� :�M í�
	����`*
õÇÒXÛÔY!^Xn�nfbB��YÚac��^gaÚac��Y��B^Xdf^`��YyacYgd
nf�B^XTgY�e_n
TgUX���B^XTyachXac�BY���eZjBeZ�ßbB� ^Áafac^`e_jBYg[

eZn
jBUga!^ga�^���UXb�jB[B^XdF|/�<UXe_juauh�^XjB[�bBjB[BYgd
[Beõt�YgdfYVjuaue_^X��e_WZetaÇ|×^`nfnfb����4aceZUXjBnOTVUXj�[Betaue_U`jBn
nfeZ��e_WZ^Xd�acU²ac��UXnfYRÕXeml�YVj�e_j r UqÝ×^XjB[��seZjBæ6W_Yy|�Ïf�gøX�`� Ñ h`au�BY �I²ÛÜ��e_T{�È��eZjBeZ��eZöVYgn 5 Ï�I Ñ
nf^ÁaceZnfØBYgnOau�BY\Ò°UXW_WZUqÛÜe_j�Õ�nF|�nFacYg�çU`Ò?Ygn�aceZ��^gaceZjBÕ�YV�6bB^gaue_U`jBn

K � j Ï�I Ñ
K I - 1 LMH W �B ¾L�ÜÏ�I Ñ Z EG� Ï�� P � Ñ

�



ÛÜ�BYgdfY
K �ÜÏ�I Ñ
K I E K � C Ï�I Ñ

K I � J K EV]bNa` J P�P�P J�ðL^XjB[M" E �2J P�P�P J B J
ÛÜemac�

K � C Ï�I Ñ
K I � E

C7L6S
� � H

K F�C7L�� Ï�I	J�K Ñ
K I � �BN��P

o�Y�apbBn![BYVØ�jBY!au�BY\��^gacd�etÝ�O E ÏQP C � Ñ h�ÛÜ�BYVd�Y
P C � E ö K � C Ï�I Ñ

K I � E
CTL6S
� � H

K F�C7L�� Ï�IQJ
K Ñ
K I � BR� J\Yyl�^XW_b�^gacYg[A^ga�I E I ��P

÷ Y�au�BYVj×�B^ql�Ygh�bBjB[BYgdOau�BY\�c|��<Ugac��YVnfeZn´I E I � h
O E K �ÜÏ�I Ñ

K I N � iXÏf� Ñ Ï�� P v Ñ
ÛÜemac� � i6Ï�� Ñ [BYVj�UgaceZjBÕ�^XjLY�Ý��BdfYgnfn�e_UXjäTVUXjul�YgdfÕXeZjBÕ\acU � eZj×�BdfUX��^X�BeZW_emaÇ| �A Ù ^q|�W_UXdpnfYgdfeZYVnf]#Y�Ý��B^Xj�nfeZUXj�UXÒ²YyÝ��BdfYgnfnfeZUXj ÏF� � � Ñ ^`dfUXbBj�[�I E I � ^XjB[ÐbBnfY�UXÒ
Ï�� � v Ñ |�eZYVWZ[Bh�^XÒ·acYgd�nfeZ���BW_eZØBTg^gaceZUXjBn�h

ß �3O j - 1 LMH W �B ¾6�ÜÏ�I � Ñ Z E O,- 1 LMH O ß �!Ï �I;¾=I � Ñ N � i6Ï�� Ñ Ï�� P � Ñ
UXd�Yg��b�etl�^XWZYVjuacWm|}h

ß �RÏ �I²¾íI � Ñ E ÏQO j - 1 LMH O Ñ LMH O j - 1 LMH ß ��ÏS�B ¾6�ÜÏ�I � Ñ�Ñ N � i6Ïf� Ñ P Ï�� P � Ñ
vBeZjBTVY ß ��ÏT�B ¾U�ÜÏ�I � Ñ�ÑVHXW � Ï � J*-21 Ñ hCbBn�e_jBÕp^\�ßbBWmaceml�^XdfeZ^gacYRTVYgjuacdf^`W<WZeZ��emaOac�BYgUXdfYg��h
ac��e_n!eZ����W_eZYVn

ß ��Ï �I²¾íI � Ñ,H W � Ï � J+-�Y< Ñ JÅÛÜetau�&-�Y< E ÏQO j - 1 LMH O Ñ LMH P Ï�� P � Ñ
Ù �6bBnfhMac�BY
^XnF|����4acUgaue_T�l�^XdfeZ^XjBTgY�xqTVUql�^XdfeZ^XjBTgY:��^gaudfemÝ¹UXÒ �I²eZnDZ ]�` Ï �I Ñ E H� ÏQO j -21 LMH O Ñ LMH PzCdfUX�í�Bd�Y�l�e_U`bBn��BdfU�UXÒ°n�h�ÛsYÜn�YVYÅau�B^ga�ÏF� � � Ñ ^XjB[ ÏF� � � Ñ |�e_YgW_[L^XnF|����wauUgaceZTV^`W_Wm|¡YV�6bBeml6x

^XWZYVjuapYVnFaceZ��^ÁacUXd�n � õÇjA�Bd�^XT�aue_TgYVh:ÏF� � � Ñ e_n!bBn�YV[�auU�UX�wac^`e_j¹ac�BY\~ � S �A TVWZ^Xn�nàUXÒ¹�6bB^X[Bd�^gaceZT�[BeZn�au^XjBTVYäaÇ|��<Y�YVnFaceZ��^gacUXd�nàUX�wau^Xe_j�YV[ �u| ��eZjBe_��eZöVeZjBÕ
	 j Ï�I Ñ�[ 	 Ï�I Ñ ÛÜ�BYVd�Y [ eZn¹^àn�|�����Yyacd�e_T×��U`nfemaceml�YL[BYVØ�jBetauYL��^ÁacdfemÝ�h!�BdfU�[BbBTgYVn�TVUXj4x
nfeZn�auYVjuaßYVn�aue_��^gauUXdfn
ÛÜemac�×^Xn�|����wacUÁaceZT!l�^Xd�e_^Xj�TVY�xqTVUql�^XdfeZ^XjBTgY\��^ÁacdfemÝ¡ÕXeml�Ygjä�u|

�
� ÏQO j [ O Ñ LMH Ï\O j [ - 1�[ O Ñ ÏQO j [ O Ñ LMH P

Ù �BY!��UXn�aRY+u�TVeZYVjuakYVn�aue_��^gauUXdOe_n �I4h�UX�wau^Xe_j�YV[��u|LT{�BU�UXnfeZjBÕ [ E -21 LMH �²Ù ��YRYg^XnfeZYVnFa
UXjBY²auU�UX�4ac^XeZjAeZnM]Iwh�UX�wau^XeZjBYV[A�c| T{��U�UXn�e_j�Õ [ E C}h�ac��YpeZ[BYVjuauetaÇ|Ð��^gacd�etÝ � � YVn��BetauY
ac��Y/Ò°^XT�aÓau�B^ga^]IäeZn¹WZYVnfn�Y+u�Tge_YgjuachsemaLTg^Xj ��Y/bBn�YV[�acU¡Ygn�aceZ��^gacY_-21 LMH h!�u|âWZY�a�aceZjBÕ

�



�-21 LMH E -21 LMH Ï�]I Ñ P ÷ Y�au�BYVj$Tg^Xj$bBn�Y �-21 LMH acUJUX�wau^XeZjÐac�BYäØBdfnFa¡etauYVd�^gaceZUXj$Ò°UXd �I
^XjB[�ac�BeZns�Bd�U�TgYV[Bb�dfYÓTg^Xj��<Ypd�YV�<YV^gauYV[HÛÜemac�U-21 LMH d�YVYVnFaceZ��^gacYg[à^gaÓYg^XT{�àn�auYV�»? �I�eZn
[BYgØBjBYV[ ^Xnsau�BYÈTgUXjul�YVd�ÕXYVjua�l�YgT�auUXdsl�^XW_b�Y/UXÒ ac�BY/��dfU�TVYV[�bBdfY � zCUXdp[Be_n�TVbBn�nfeZUXjãUXj
TVU`����bwac^gaue_U`jB^XW��Bd�U�TgYV[BbBd�YVn�h1n�YVYÜnfYgT�aceZUXj �X�A [B��emafauYV[BWm|}hCac�BYgdfYßeZnsn�UX��Yß^Xd��Bemacdf^`dfeZjBYVn�nseZjäØwÝ�eZjBÕÈ^Ül�^XWZbBYpÒ°UXdbð ��Ù �BYß~ � S
dfYg��^Xe_j�nÚTVUXj�nfeZn�acYgjuaRÒ°UXd ^XWZW�T{�BUXeZTVYVn
U`Ò`l�^`W_bBYgnÚÒ°UXd*ð � zCUXd1Y2u�TVeZYVj�T�|Ln�^Xæ`Ygh`ÛÔY²n��BUXbBWZ[
ØwÝ ð¹^gaR^\WZ^XdfÕ`Y l�^`W_bBY�U`d
W_Yya¥ð H g�h�^Xn�ac�BY�n�^X���BWZYkn�e_ögY,� H g � zCUXdÚd�UX�BbBnFacjBYgnfn
nf^`æ`YVh�ÛsYÔ��eZÕX�uaÜØwÝ�ð E ð � h�[Be_n�TV^Xd�[BeZjBÕ¹��U`nfnfeZ�BWZY\UXbwacWZeZYVd²UX��nfYVdFl�^gaceZUXjBn²^Áa²ac�BY:ac^XeZW_h
UXd l�^XWZbBYVnRY�Ý�TgYVYV[�e_jBÕ�ð � �
Û_�°î �a` ����������*

Ù �BYs~ � SJeZn#æ6jBUqÛÜjpauUß�B^ql�Yk�BeZÕX�HY+u�Tge_YgjBT�|�Ò°UXdOTVYgd�ac^`e_jÈ��^Xdf^X��YyacdfeZTRÒ°^X��e_WZe_Ygn
dfYg�BdfYgnfYgjcau^X�BWZY�ÛÜemac�Ö^ dfYgTVbBd�dfYgjBTVY�Yg�6bB^gaceZUXj UXÒsUXd�[BYVdä�/U{lBYVd�^Xj eZjBØBj�etauYädf^`jBÕXY �
zCUXdß�?^XjQ¸�Ygdf]ZnLÏ ] J µ Ñ Ò°^X��eZWt|Xh�o�bBUXjBÕ�^`jB[��Ü^Xdfd�e_[BUJÏf�gøXø`� Ñ ��dfUql�Yg[àau�B^gapac�BYÈ~ � SÛs^XnÔ�BeZÕX�BWm|ÐY2u�TVeZYVjua �pÙ �BY�| ^XWZnfUÈ��Ygjcaue_U`jHac�B^gaRac��Yß�Bd�U�UXÒ TV^XjA��YpÕXYVjBYgdf^XWZeZöVYV[HauU
nf��U{Û ac��^ga²ac��YÔ~ � S eZn²�BeZÕX�BWm|àY+u�Tge_YgjuaRÛÜ��YVjÓac�BYsÒ°bBjBT�aue_U`jBn F,H Ï�I	J
K Ñ ^XjB[ F�r Ï�I	J
K Ñ
eZj×ac��Y�n�YVTVU`jB[�UXd�[BYVdÜ�BUX��UXÕXYgjBYVU`bBnßd�YVTVb�dfdfYgjBTVYHYV�6bB^gaue_UXj$Ï�� � � Ñ ^XdfY�WZe_jBYg^XdÜe_jÐ^XW_W
ac��YÜ��^Xdf^X��YyacYVd�nfh

BDCOE Ï�À H�	·Hb� C»NRP�P�P(N À � 	 � � C Ñ BDCTLMHON ÏÓÃ HQ	*Hb� C�NRP�P�P	N Ã �c	9�d� C7LMH Ñ BDC7L	r J
ÛÜ�BYgdfY 	 eZn�^Úl�YgT�acU`d1U`Ò�æ6jBUqÛÜjÜTVUXj�n�ac^`jcaun � ��YV�p��Ygdfn�ÛÜ�BU!nf^gaue_n�Ò·|Ôac�BeZn�WZ^Xn�a:Yg��b�^gaceZUXj
^XÒ·auYVd/^ nfbBemac^`�BW_Y dfYg�B^Xd�^X��Y�acd�e_ög^gaceZUXjBhß^XdfYHau�BY¡ÕXYVjBYgdf^XWZeZöVYV[ ÷ ^`dfeZjBÕ ^XjB[â�u|��<YVdFx
� U`e_n�nfUXj×[BeZn�acd�e_��bwaceZUXjBn�Ò°UXd `ëE �gh�^XjB[Óac�BYs� UXeZnfn�UXjwx{Õ`YVjBYgdf^XWZe_ögYV[Ae_jul�Ygdfn�YÜ�Ü^XbBn�nfeZ^Xj
^XjB[×� U`e_n�nfUXjwxq��Yyac^�[BeZn�acd�e_��bwaceZUXjBnRÒ°UXd ` E �AÏFnfYVY ÷ eZW_WZ��Ugap^XjB[×� ^XjQ¸�YgdpÏf�gøX�`� ÑfÑ �

zCUXd:au�BYÓöVYyac^/^Xj�[à�pU�U�[AÒ°^X��e_Wm|}h � UXdf^q| ^XjB[�o�bBUXj�Õ Ïf�gøXø	vXh²�ÁøXøX� Ñ TV^XWZTVbBWZ^gauYV[
ac��YHY2u�Tge_YgjBT�|�UXÒ1au�BYH~ � S ^XjB[ TVUXjBØ�df��YV[�emaßÛs^Xnp�Be_Õ`�BWt| Y+u�Tge_YgjuaLUql�YVdß^�ÛÜeZ[BY
df^`jBÕXY�UXÒ���^Xdf^X��YyacYVdÜl�^`W_bBYgn �hA aÈau�Be_nH��UXeZjuach²ÛsYàTV^XjBj�Uga¡�Bd�U{l�eZ[BYà^�nFac^gauYV��YVjua
eZj ÕXYgjBYVd�^XWOTVUXjBTgYVd�jBe_j�ÕäY2u�Tge_YgjBT�|Xh²nfeZjBTVY�etaH[BYg��YgjB[BnßU`jLau�BY���^Xdf^X��YyacdfeZT�Ò°^X��e_WZe_Ygn
TVU`jBnfeZ[BYVd�YV[ �

Û_�
ñ e ������¡Ó�������
	����
���  "afUg h
A l�^Xd�e_^gaue_U`jAUXÒCac�BYp^X�<U{lBYpÕ`YVjBYgdf^XW�~ � ��Y�au�BU�[�ÛÜ�BeZT{�àTV^XjAW_Yg^X[�auU�n�e_���BWZeZØwx

TV^ÁaceZUXjBn:e_jÈTgUX���Bbwau^gaceZUXjBn#Y�Ý�e_nFacn#Ò°UXd#��^Xdf^X��YyacdfeZTRÒ°^X��e_WZe_Ygn1ÛÜ�BeZT{�È^XWZWZU{Û�^pdfYgTVbBd�nfeml�Y
dfYgW_^ÁaceZUXjBnf��e_�AUXÒ?U`df[BYgdÜ� �

÷ etau� ` E �gh�ac��YÜd�YVTgbBdfn�etlBYßdfYgW_^ÁaceZUXjBnf��e_� Ï�� � � Ñ eZn!dfYV[�bBTVYg[�acU

BDCOEGF,H Ï�I	J�K Ñ B!C7LMH J K E^]_N �+J P�P�P J
d P ÏF� P ø Ñ
o�Y�apbBn![BYgØBjBY F�C,EVF�H Ï�IQJ
K Ñ � <RYVWZ^gaue_UXjÐÏF� � ø Ñ e_n!YV�6bBeml�^XWZYVjuasauU

BDC Ì BDC7LMH�EVF�C J K EG]_N �2J P�P�P J
d P Ï�� P � � Ñ
ø



r �BU�UXnfeZjBÕL^ßl�^XW_b�YÓÒ°UXdcð�h W_Yyaji C�E �BDC Ì �BDC7LMH J¶K Eü]cN �2J P�P2P J�ð � o�Y�a¹bBn�[BYVØ�jBY
ac��Ykl�YgT�acU`dfnjk E W i �+�MH J P2P�P J�i��(Z j ^`jB[ F Ï�I Ñ E WkF��2�MH J P2P�P J F �(Z j ?�ÛsYsac�BYgj��B^ql�Ylk E
F Ï�I Ñ NLm h�ÛÜ�BYVd�Y m�C E �BDC Ì �B!C7LMH ¾ F�C ^XjB[ m EüWnm �2�MH J P2P�P J m �QZkj �

isn�e_jBÕ¡^Xj ^XdfÕXb���Ygjua×�B^XnfYg[ UXjAac��Yßl�^`dfeZ^XjBTVYyx{TgU{l�^Xd�e_^`jBTVYÈ��^gaudfemÝ$UXÒ�^à�pbBWmacemx
jBUX��eZ^XWÔ[BeZn�audfeZ�Bbwaue_UXj�hRÛsYàTV^Xjânf��U{Û ac�B^Áach\^Xn�|����wauUgaceZTV^XWZWm|}hëöHÏ m Ñ E � ^XjB[�ac��Y
l�^XdfeZ^XjBTgY�xqTVUql�^XdfeZ^XjBTgY ��^gacd�etÝ UXÒ m h0-ÜÏ�I Ñ h�eZn×^¡audfeZ[Be_^`ÕXUXjB^XW���^gaudfemÝ�YV�6bB^XWZhsÛÜemac�
]�E � h�acU

�
�

F r H Ï Hi G N Hi Ô Ñ LMHi G � opopo �LMHi G F rr Ï Hi Ô N Hi Ú Ñ LMHi Ô opopo ���� ��� � � � � � � ���
� opopo LMHi*q Ò(Ú F r � LMH Ï Hirq Ò(Ú N Hi*q Ò	Ô Ñ LMHirq Ò	Ô� opopo � LMHi q Ò	Ô F r � Ï Hi q ÒQÔ N Hi q Ñ

P

Ù �BYÜ~ � S �I¹TV^Xj×��Y�U`�wac^XeZjBYg[A�u| ��e_j�e_��eZöVeZjBÕ
= Ï : � J :9<VÑ EhW kí¾ F Ï�I Ñ Z j - 1 LMH W kº¾ F Ï�I Ñ Z P Ï�� P �X� Ñ

r W_Yg^XdfWm|}h)- 1 LMH TV^XjÈ�<YÔd�YV�BWZ^XTVYg[/�u|�^pTVUXjBn�e_nFacYgjcapYgn�aceZ��^gacY:ÛÜ�Be_T{�/eZn²�6bBemacYÔYg^Xn�|
acU�UX�wau^Xe_jAe_j�ac�BeZnsTg^XnfYgh �u|ÐYVn�aue_��^gaue_j�Õ BDC �u|s�BDC*E � C Ì � ^XjB[ F�C �u| �F�C*E �BDC Ì �BDC7LMH@P± UÁacYÔac�B^Áa F�C [BU�Ygn\jBUga�TVUXjuau^Xe_j ^Xju|ãdf^`jB[BUX�8YgW_Yg��YVjua ÏFeta�eZnp^×Ò°bBjBTyaceZUXj UXjBWm| UXÒ
I Ñ ^Xj�[ �I�eZn:^\TgUXjBnfeZn�auYVjua�Ygn�aue_��^gauUXd�ÛÜetau�H^XnF|����wauUgaceZT
l�^`dfeZ^XjBTVYyx{TgU{l�^Xd�e_^`jBTVY!��^gacd�etÝ
ÕXeml�Ygjä�u|�Z ]�` Ï �I Ñ E H� ÏQO j -21 LMH O Ñ LMH J�ÛÜ�BYgdfY

O E Ï\P C � Ñ J ÛÜetau�aP C � E K F,H Ï�IQJ
K Ñ
K I � J�Y�l�^XWZbB^gacYg[ä^ga�I E I ��P

zCUXdÔj6bB��YVd�e_Tg^XW
�BbBd���UXn�YVn�h
eta���eZÕX�ua���Y¹n�e_���BWZYVdÅauU/TVUXj�nfeZ[BYVd\^/dfYgTVbBd�nfeml�Y�dfYgW_^Áx
aceZUXjBn��BeZ��ÛÜ��e_T{��|�e_YgW_[Bn
^�WZeZjBYV^Xd
Ò°b�jBT�aue_UXj¹U`Ò}au�BY²�B^`df^X��Y�auYVd�n
^XÒ·acYgd�acd�^XjBnfÒ°U`df��^gaceZUXjBh
eZÒ?UXj�YÜYyÝ�e_nFacn � zCUXd²Y�Ý�^X���BWZYVh�Ò°UXdÚau�BY ÉRbBW_Y\[BeZn�audfeZ�Bbwaue_UXj�h�ac�BY\��U�[�YVW�WZe_jBYg^Xd!e_jltCh

�B!C
�B!C7�MH E � N t N �

K N6m C J t à � J K E �2JV�!J P2P�P
ÛsUXbBWZ[ä�<Y��BdfYgÒ°YVdfd�YV[AU{lBYVd
ac�BY\jBU`jwx{WZe_j�YV^Xd���U�[BYVW

�BDC
�BDCTLMH E

K.¾��
K N t NLm C J tÅà � J K E �6JV�!J P�P2P+P

zCUXd:au�BY¹�ÜU�U�[�[BeZn�audfeZ�BbwaceZUXjBh
^/WZUXÕX^`dfemac�B��eZTkacd�^XjBnfÒ°U`df��^gaceZUXjàUXÒ�au�BYÓdf^ÁaceZU BDC Ì B!C7LMH
Ò°UXWZW_UqÛsYV[ã�u|$^¡dfYg�B^Xdf^`��Yyacd�e_ög^gaceZUXj �BdfU�[BbBTgYV[�ac��Y/[BYVn�e_d�YV[ÖWZeZjBYV^Xd¹Ò°b�jBT�aue_UXj eZjJetaun
aÇÛsU��B^`df^X��Y�auYVd�nÓÏFnfYVY � UXd�^q|¡^XjB[Lo�bBUXjBÕäÏf�ÁøXøX� Ñ�Ñ

WZj�Ï BDC Ì B!C7LMH Ñ E À N ÃHWZj1ÏÓK Ì ÏÓK.¾�� Ñ�Ñ J K E �!Jg�!J P�P�P�P
� �



õÇj¹ac�BeZn!TV^Xn�YVhuZ ]�` Ï m Ñ E -ÜÏ�I Ñ e_n!^XnF|����4acUgaue_Tg^XW_Wm| YV�6bB^`W�acU

�
�

Ï Hi Ô N Hi Ú Ñ LMHi Ú � � P�P�P �LMHi Ú Ï Hi Ú N Hiwv Ñ LMHiwv � P�P�P �
� LMHi v Ï Hi v N Hi�x Ñ LMHi�x � � � ���
� � � � � � � � � � � ���� ��� � � � LMHi q Ò�Ú Ï Hi q Ò(Ú N Hi q ÒQÔ Ñ LMHi q Ò	Ô� � P�P�P � LMHi q ÒQÔ Ï Hi q Ò	Ô N Hi q Ñ

P

y z îñîñðóê y}���|{�îûý�{OýJé:ë ë¢y}�àë÷�
õÇjÜac��e_n:nfYgT�aceZUXjBh}ac��Yk�6bB^X[�df^gaue_TR[BeZn�ac^`jBTVY = Ï : � J :)<gÑ eZn:bBnfYg[HjB^gaubBdf^`W_Wm|×Ò°UXdOTVUXj4x

n�audfbBTyaceZjBÕßÕ`U�U�[BjBYgnfn�xqUXÒ·x{Ø4a
acYVnFaÔnFac^gaue_nFaceZTVn:Ò°UXd�ac�BY!n�e_���BWZYk�u|��<Ugac�BYgnfeZn~} � Þ : E :)< G
^XjB[ÐÒ°UXd�ac�BY�TVUX���<UXnfemacYH�c|��<Ugac��YVnfeZnM} � Þ : lV� :)< �Xh�ÛÜ�BYgdfYpau�BY��B��Ò�e_np[BYVØBj�YV[
eZ����W_eZTVemacWm|��u|àau�BYHd�YVTVb�dfnfeml�YHdfYVWZ^gaue_UXj �àÙ �BYVn�YÈ^XdfY�UX��jBeZ�BbBn!acYVnFacnp^XÕX^XeZjBn�aH^XWZWO^XWtx
acYgdfjB^Áaceml�YVn �$Ù Ygn�a×nFac^gaue_nFaceZTVn�TVUXj�n�acd�bBT�auYV[¡ÛÜe_WZW²�<Y/nf�BUqÛÜjàacUàÒ°UXWZW_UqÛ ^àT{�Bemx{nf�6bB^`dfY
[BeZn�audfeZ�BbwaceZUXjÐ^Xn�|����wacUÁaceZTV^XWZWt| ��Ù �BY�Ò°UXWZW_UqÛÜeZjBÕ�au�BYVU`dfYV�áÒ°U`d���b�^X[Bdf^ÁaceZT�Ò°UXd���n�ÛÜeZWZW
�<YÜb�nfYV[�?1emacn!�Bd�U�U`Ò1Tg^Xj×��Y\Ò°UXbBj�[AeZjL��U�U`dfY�Ïf�gø`�X�XhO�gø`�X� Ñ h�UXd²<R^XUAÏf�gøX�`� Ñ �
Ì�é136;C243D¦ � vBbB�B�<UXn�YOau�B^ga
ac��YRd�^XjB[BU`� l�YgT�auUXd�k U`Ò�[BeZ��YVjBn�e_U`j B e_n��´i6Ï � J+- Ñ ^`jB[
� eZn?^`jc| B#��B nF|�����YyacdfeZTÅ�<UXn�etauetlBY#n�YV��etxq[BYVØ�jBetauY#��^gaudfemÝ�?wac�BYgj!au�BYO�6bB^X[Bd�^gaceZTOÒ°UXdf�
k j � k eZnOT{�Betxqnf�6bB^Xd�Yk[�e_nFacdfeZ�BbwauYV[\ÛÜetau�8�¹[BYVÕ`dfYVYgn#U`Ò�Ò°d�YVYV[�UX� eZÒ)- � eZn:eZ[BYg���<UgauYVjua
^XjB[�acdf^`TVYLÏ�- � Ñ E � � Ï Ù �BYÓnf^`��YßdfYVn�bBWma��BUXWZ[BnÔ^XnF|����4acUgaue_Tg^XW_Wm|JeZÒ � e_nÔd�YV�BWZ^XTgYV[
�u|¡^�TVUXjBn�e_nFacYgjcaßYVnFaceZ��^gacY �� ^XjB[.k H W �_i6Ï � J+- ÑfÑ �
î_�
� e ���������cï ���������
 ¢¡�	�� �!*;¡Ó :������������� :

Ù U�acYgn�aA} � Þ : E :)<�G h�ac��YÜÒ°U`W_WZUqÛÜe_jBÕ�acYgn�apn�au^gaceZn�aue_T

� r Ï�I � Ñ E � = Ï : � J :9<�GfÑ E � 	 j Ï�I � Ñ - 1 LMH Ï�I � Ñ 	 Ï�I � Ñ
TV^`jÓ��Y#bBnfYg[ � vBeZjBTgY ß � 	 j Ï�I � Ñ,H W � Ï � J+- 1 Ñ h4ÛsY?ac��YVjÓ�B^qlBY~� r Ï�I � ÑVH W�� r � �MHØL6S[L6� �� UXd�^{| ^XjB[à�kbB^Xd�[ãÏ�� �6� � Ñ �B^qlBY¹bBnfYg[Lau�Be_nsn�ac^ÁaceZn�aceZTsacU/[�YVØBjBY¹^`jàU{lBYVd�[Be_n���Ygdfn�e_UXj
acYgn�apUXÒ�ac�BY\�?UXe_n�nfUXjA�u|��<Ugau�BYVn�e_nOl�nÚau�BY\jBYVÕX^Áaceml�YÜ�Be_j�UX��e_^XW �

î_�
� e ���������cï �������� � ¢¡Ó #���������R*;¡Ó :�����1������� :
Ù U¹acYgn�a8} � Þ : l � :)< �!J2IÅl^nñÏ®au�BY�Ò°bBWZW:��^Xdf^X��YyacYVd\n��B^XTVY Ñ h�ac�BY�Ò°UXWZW_UqÛÜeZjBÕ

acYgn�apn�au^gaceZn�aue_T
� r Ï �I Ñ E � = Ï : � J : Y< Ñ E � 	 j Ï �I Ñ - 1 LMH Ï �I Ñ 	 Ï �I Ñ

�X�



TV^`jä�<YÜb�nfYV[�ÛÜ�BYVd�Y �I¹e_n
ac��Yp~ � S�UX�4ac^XeZjBYV[A�u| bBnfeZjBÕÜau�BYÜnf^X��YÜ[Be_nFac^Xj�TVY � v�e_jBTgY
ß � 	 j Ï �I Ñ E ß � 	 j Ï �I � Ñ ¾ ß �,ORÏ �I´¾^I � Ñ N � i6Ïf� Ñ Ò°d�UX� ^ Ù ^{|�WZUXd\nfYgdfeZYVnf]OYyÝ���^XjBnfeZUXj
^XjB[×bBn�e_jBÕäÏ�� � � Ñ h�ÛsY!au�BYVj×�B^ql�Y

ß � 	 j Ï �I Ñ E¶W C´¾�OkÏ\O j - 1 LMH O Ñ LMH O j - 1 LMH Z ß � 	 Ï�I � Ñ N � i}Ï�� Ñ P ÏF� P � Ñ
vBeZjBTVY$-21 LMH Ï �I ÑVH i -21 LMH h�ÛsY!au�BYVj×�B^ql�Y ß � 	 j Ï �I Ñ�HXW ��Ï � J+- H Ñ ÛÜetau�

- H�EhW C_¾6ORÏ\O j - 1 LMH O Ñ LMH O j - 1 LMH Z�- 1 W C¥¾6ORÏQO j - 1 LMH O Ñ LMH O j - 1 LMH Z
ÛÜ�BeZT{� e_���BWZe_YgnM- H -21 EæW C�¾íÏQO j -21�O Ñ LMH O j -21 LMH Z\J#^Xj�eZjB[BYg����UgauYVjua×��^gacd�etÝ ÛÜemac�
acd�^XTVY�- H -21 E ð N � ¾ ` ¾ ] ¾ B ��r UXj�nfYV�6bBYgjuacWm|}h b�jB[BYVd2} � ^XjB[×bBnfeZjBÕ Ù �BYVU`dfYV�
�gh�� r Ï �I Ñ,H W�� r � �MHØL6S[L6�2L i P

zCUXd1au�BYsn���YgTVeZ^XW�TV^`nfY `ëE �gh�n�e_��eZW_^`d?acYgn�a\nFac^gaue_nFaceZTVn�TV^`j/��YkTVUXjBnFacd�bBT�auYV[L�B^Xn�YV[
UXjà�6bB^X[�df^gaue_TÓ[�e_nFac^XjBTgYVn�UXÒ�au�BYÓÒ°UXd�� W kÄ¾ F Ï�I Ñ Z j -21 LMH Ï�I Ñ W k^¾ F Ï�I Ñ Z � � �ul�eZUXbBn�Wt|Xh
ac��YVnfY
acYgn�asn�au^gaceZn�aue_Tgn#Ò°UXWZWZU{Û ^pT{��etxqnf�6bB^Xd�Ys[BeZn�audfeZ�BbwaceZUXj�bBjB[BYgd�au�BY!j�b�W_WC�u|���Ugau�BYVn�e_n �A j�^XW_U`ÕXUXbBnOdfYgnfbBWmacn�auU!au�BUXnfY!UXÒ<nfb��BnfYgT�aceZUXjBn#� � �gh�� � �ÜTgUXjuaceZj6bBYOauU\�BUXWZ[ � vBYgYRo�bBU`jBÕ
^XjB[ � UXd�^{| Ïf�gø`ø � Ñ Ò°UXd�^`jAYyÝ�^`����W_Y�ÛÜetau��au�BY\öVYyac^�[Be_nFacd�e_�Bb4aceZUXj �

� þ ðæy ~,ê ð ë ìïòóê ôÈ~ ë÷y�ð ý�~�ú é�|àé�y}�
zCUXd��BdfUgauYVTyaceZUXjp^`ÕX^XeZjBn�a#��e_n�nf�<YVTge_ØBTg^gaceZUXjÓU`Ò4ac��Y:��^Xdf^X��YyacdfeZT:Ò°^X��e_Wm|�^Xn1dfYgÕX^Xdf[�n

acUÔaudfbBjBTg^gaceZUXjBh�ac�BY�~ � SÖ��^Xn�TVWZYV^Xd!^X[4l�^`jcau^XÕXYgn�U{lBYVdÚac��Y���o�S:h�ÛÜ��e_T{�×e_n!nFacdfeZT�auWt|
^��B^Xd�^X��Y�acd�e_T\Ygn�aceZ��^gacU`d �

zCUXd
Y�Ý�^X���BWZYVh�W_Yyasb�n#^Xn�nfbB��Y
ac�B^Áa:au�BY
acdfb�YRÒ°^`��eZWm|}hCÒ°dfUX� ÛÜ�Be_T{�Üac�BY![B^gau^!ÛsYVd�Y
ÕXYgjBYVd�^gacYg[Bh�e_n
acd�bBjBTg^gacYg[�auU�au�BY\dfeZÕX�uap^ga��4h�ÛÜemac�×�B��Ò YyÝ��BdfYgnfnfeZ�BWZYß^Xn

B óC E B!C
C���� BDC P Ï°v P � Ñ

Ù �BYgj B óC n�^gaceZnfØ�YVn
ac�BY\dfYgTVbBd�nfeml�YpdfYVWZ^gaue_UXj�nf�BeZ�
BDóC EGF�H Ï�IQJ
K Ñ BDóC7LMH N=P�P2P	N=F�S Ï�I	J
K Ñ BDóC7L6S J

e � Y � ÛsY\UX�wac^`e_j¹ac�BY\n�^X��Ypd�YVTVb�dfnfeml�YpdfYgW_^gaue_U`jBnf�BeZ�ä^`n
au�BY\UXjBY\Ò°UXd au�BY\bBjuacdfb�jBTV^gauYV[
Ò°^X��eZWt| BDC h1Õ`etlBYVj��u|�Ï�� � � Ñ � S�l�YVjHau�BUXbBÕ`��ac��YpÒ°^X��eZWt| eZn:audfbBj�TV^gauYV[Bh�ac�BYpdfYgTVbBd�nfeml�Y
dfYgW_^ÁaceZUXjBnf��e_�×dfYg��^`e_jBn
l�^XWZe_[Bh�^XjB[¹ac�BY�~ � SOh�ÛÜ�BeZT{�äeZn!�B^XnfYg[AU`j×Ò°d�YV�6bBYgjBTVeZYVnkÒ°dfUX�
B óC h�dfYg��^Xe_j�nkTgUXjBnfeZn�auYVjua �

vBbB�B�<UXn�YHac�B^gaHac�BY�^`jB^XWm|�nFa¡[BU�YVnÈj�Uga¡æ6jBUqÛ au�B^ga�ac�BY�[�^gac^JTgUX��Y�Ò°dfUX�áac��Y
acd�bBjBTg^gacYg[H[BeZn�audfeZ�BbwaceZUXj¡Ï°v � � Ñ hC^XjB[���U`n�acb�W_^gauYVn:Ò°UXd�ac�BYR��U�[�YVWC�BY
ÛÜe_WZW�b�nfYVh}ac��YkbBj4x
acd�bBjBTg^gacYg[H[BeZn�audfeZ�BbwaceZUXj ��Ù ��Yk��o�SOh��B^Xn�YV[�UXj\au�BYÚÛÜdfUXj�Õp��U�[BYVWCÒ°UXd BDC hXÛÔUXb�W_[�jBU
WZUXjBÕXYgd �<YÅ^ÔTgUXjBnfeZn�auYVjuaRYVnFaceZ��^gacUXd Ò°UXd*I4hwÛÜ�BeZW_Y1ac�BY²~ � S¡dfYg��^Xe_j�nÚTVUXj�nfeZn�acYgjuach�Y�lBYVj
ac��UXbBÕX�¹ac�BY²ÛÜd�UXjBÕ�[BeZn�acd�e_��bwaceZUXjJÏ ac�BY\bBjuaudfbBjBTg^gacYg[äUXj�Y Ñ e_n!bBn�YV[AÒ°UXd�YVnFaceZ��^ÁaceZUXj �

�g�



Ù �BYVd�YVÒ°UXd�YVh�ac�BY�~ � S�Tg^Xj¡��Y�TgUXjBnfeZ[BYgdfYV[Ð^Xn�^LdfUX��bBn�a�nfYg��etxq�B^Xdf^`��Yyacd�e_T�YVnFacemx
��^gacU`dfhOU6t<YVdfeZjBÕ×�BdfUÁacYVTyaceZUXj ^XÕX^XeZjBn�a���eZnfnf�<YVTge_Ø�TV^gaue_UXj UXÒ1au�BY��B^Xdf^`��Yyacd�e_T�Ò°^X��eZWt|Xh
ÛÜ�BeZW_Y¹ac��Y×�äo1SOh!n�audfeZT�auWt| ^ �B^Xd�^X��Y�acd�e_TLYgn�aceZ��^gacU`dfhÔeZn�W_Ygnfn�dfUX�Bb�n�a � Ù �BY×^X�<U{lBY
^XjB^`Wt|�nfeZnÅeZnÅ^`W_n�U!audfbBYkÒ°UXd�acdfb�jBTV^gaue_U`jHUXj\ac�BYRW_YgÒ·ach<e � Y � ÛÜ��YVjÈUXj�Wt|¹au�BYk[�^gac^pÕXdfYg^gacYgd
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K Ñ ^X[B[BYg[ � S�Ý�^`����W_YgnÜU`Ò
[Be_nFacd�e_�Bb4aceZUXjBnÅÛÜ�BeZT{�¡nf^ga�x
eZnfÒ·|ÖÏ �`� � Ñ ^`dfY²ac�BY\�?UXe_n�nfUXjA��etÝ�YV[�ÛÜetau�A^�acd�bBjBTg^gacYg[AÕX^`����^äÏ�Ò°UXd ` E � Ñ UXd ÛÜemac�
^Ôacd�bBjBTV^ÁacYV[AjBUXd���^`W�[Be_nFacd�e_�Bb4aceZUXj�ÏFÒ°UXd ` E � Ñ ÏFnfYgY ÷ eZW_WZ��Uga�Ï��gøXøX� ÑfÑ ��Ù ��YÜd�YVn�bBWta�x
eZjBÕ¡jBUXjwxq�BUX��UXÕXYgjBYVUXb�n�d�YVTgbBdfn�etlBYAYg��b�^gaceZUXjBn�TV^`jã^`WtauYVdfj�^gaceml�YgWt| �<Y/Y�Ý��Bd�YVnfn�YV[�^`n
�BUX��UXÕ`YVjBYgUXbBnRdfYVTgbBdfd�YVjBTgYßYg��b�^gaceZUXjBnkUXÒ?U`df[BYgd `cN � � z<U`d
au�BY\� UXeZnfn�UXjwxÀacdfb�jBTV^gauYV[
jBUXd���^XW
[BeZn�acd�e_��bwaceZUXjBh�ac�BYÔl�^XWZbBY B«LMHcE÷� Tg^Xj ��Y�bBn�YV[AÛÜemac� B!� auUATg^XWZTVbBWZ^gacY B�H h
^Xn²ÛsY�YyÝ��BW_^`e_jBYg[ eZjÐn�YVTyaceZUXj�ÏF� � � Ñ Ò°UXdÅac��Y � YgW_^`��UXdFacY¹[BeZn�audfeZ�Bbwaue_UXjÖÏ�n�YVY ÷ eZW_WZ��Uga
Ïf�ÁøXøX� Ñ�Ñ �± bB��YgdfeZTV^XW�TgUX���Bbwac^ÁaceZUXjBn!Ò°UXd²~ � ��Y�ac��U�[Bn�Tg^XjL��Y���^XnfYg[×U`j×^`W_ÕXU`dfemac�B��n�[BYyx
l�YgW_U`��Yg[/Ò°UXd#j�UXjBWZe_jBYg^XdÅWZYV^`n�a�n��6bB^XdfYgn²��Y�au�BU�[�n²[Bdf^qÛÜeZjBÕÓUXjÜac�BYk^XjB^XWZUXÕXeZYVn:UXÒ�au�BYVeZd
�6bB^X[Bd�^gaceZTOÒ°UXdf��n ��÷ YOdfYVÒ°YgdBacU!vBYV�<YVd�^Xj�[ ÷ eZW_[HÏf�ÁøX�Xø Ñ U`d ³ ^gacYgn�^XjB[ ÷ ^Áafacn#Ï��gøX�X� Ñ
Ò°UXd1�p^`bBnfnFx ± YyÛ�acUXj¹^`W_ÕXU`dfemac�B��n<ÛÜemac�ß^snfYgdfeZYVn
UXÒ�etauYVdf^ÁacYV[ßdfY�ÛsYVeZÕX�uacYg[�W_Yg^Xn�a²nf�6bB^Xd�YVn
TVU`����bwac^gaue_U`jBnÚÒ°UXd?jBUXjBWZe_j�YV^XdÚWZYV^`n�a!n���b�^XdfYgnÚYVnFaceZ��^ÁaceZUXj � vwau^gaceZn�aue_Tg^XW���^XT{æM^XÕXYVn nfbBT{�
^Xnpv A vÐUXdpv4x{�BWZbBnß��dfUql�e_[BYHÒ°bBjBT�aue_U`jBnß^Xj�[�dfUXb4aceZjBYVnpÒ°UXdpj�UXjBWZe_jBYg^XdÜW_Yg^Xn�aÈnf�6bB^Xd�YVn
TVU`����bwac^gaue_U`jBn � ��eZjBeZ��eZöV^ÁaceZUXj �BdfUXÕ`df^X��nfh�n�bBT{� ^XnÓzÚeZjB[B�äe_jBeZ�ßb��óe_jJ� A
Ù �sS�x
� A
Ù õ r²A h1TgUXbBWZ[A^`W_n�U��<Y\bBnfYg[BhBÛÜ�Be_T{�A�BdfUqlBYV[�auU���Y²l�Ygd�| �6bBeZT{æ/e_j×UXbBd�Tg^XnfY �

Ù �BYß~ � ��Yyac�BU�[BnR[BY�lBYVWZUX�<YV[àeZj�ac��e_nR�B^X�<YVd!TV^`jäYV^`nfeZWt|Ð�<YpYyÝ�auYVjB[�YV[HacU�nfemacb4x
^gaue_UXj�n�ÛÜ��YVdfY�TVUql�^Xd�e_^gauYVnÜ^XdfY��Bd�YVn�YVjuaÈeZj/ac�BY���U�[BYgW � vBYgY � U`df^q| ^XjB[ A d�nfYgjB^XbBWma
Ï�� �6� � Ñ Ò°U`dR^`j×YyÝ�^X���BW_YÜeZjclBUXWml�eZjBÕ\ac�BY\öVYyac^�[BeZn�acd�e_��bwaceZUXj�ÛÜemac�×UXjBY\TgU{l�^Xd�e_^ÁacY �

-�ÎI�&�a�l�ï7 £ K×G £��}£ �äÌpË
Ù �BY�^Xbwac��UXdfn\ÕXd�^gacYgÒ°bBW_Wm|J^`T{æ�j�U{ÛÜWZYV[�ÕXYÜau�BY�ØBjB^XjBTge_^`W
nfbB�B�<UXdFaHU`Ò�au�BY ± ^gaubBdf^XW

vBTge_YgjBTVYgn�^XjB[àSOjBÕXeZjBYVYgdfeZjBÕÅ<RYVnfYg^XdfT{� r UXb�jBTVeZW UXÒ r ^`jB^X[B^Xh?UXÒ�au�BYÓzCUXjB[Bnk��U`bBdsWZ^
r UXjuacd�e_��bwaceZUXj^�^�WZ^ <kYgT{�BYVd�T{�BYß[�bA~\b QYg��YgTVh�^XjB[LUXÒ�ac��YÜõÇj�nfbBd�^XjBTVY r �B^XeZd�UXÒ1o�^{l�^XW
isj�etlBYVdfn�etaÇ| �

� �



Í £/�²£ Í £ �AÎ £ Ë
A ��Yg��em|�^`h Ù�� Ïf�gø`�6v Ñ � � £V´�¥V¦1¯{�{£��{¯{ V¦1 V¸×�c¬®¢³­�¯f¤ � �s^XdFl�^Xdf[%isjBeml�YgdfnfemaÇ| �Od�YVnfn�h

r ^`�ß�Bd�e_[BÕ`YVh�� As�
³ ^gauYVn�h � � � � ^XjB[ ÷ ^gafaun�Ï��gøX�X� Ñ ��¡  V¦1µ ­°¦1�{¥V¢s¢g��¿c¢g�f¤{¤{­� V¦Ð¥V¦1¥}µ �w¤{­°¤p¥V¦1£�­�¬¼¤ß¥�¶}¶ µ ­�¯{¥V»

¬®­� V¦�¤ � ÷ eZW_Yy|}h ± YyÛ^ÉRUXd�æ �
³ U�UXnfh � � � � Ïf�gø`�C� Ñ � ��e_j�e_�pbB�8[BeZn�au^XjBTVY¹Ygn�aue_��^gauUXdfn�Ò°UXdsW_U�TV^gaue_U`j�^XjB[¡ÕXU�U�[�jBYVn�n

U`Ò?Øwa �$¢  V«�¢³¦1¥}µ� �Âß¬®¨<� � ¸×�f¢Á­�¯{¥V¦&£1¬À¥}¬®­°¤4¬®­�¯{¥}µ � ¤{¤4 c¯f­�¥}¬®­� V¦�h9¤¦¥�h �X� �gx � � � �
r UqÝ�h � � < � ^`jB[J�seZjBæ6W_Yy|}h � � > � Ïf�gøX�`� Ñ �¨§ ¨<�{ V¢V�c¬®­�¯{¥}µ©£1¬À¥}¬®­°¤4¬®­�¯f¤ ��r �B^X�B��^XjJ^`jB[

�k^XWZW_h�o�UXj�[BUXj
� UXd�^{|Xh�o � � � ^XjB[ A d�nfYVj�^XbBWmach1� � Ï�� �	� � Ñ � SOn�aue_��^gauUXdfnRUXÒ<au�BYÜdfYVÕ`dfYVn�nfeZUXjä��^Xdf^X��Yyx

auYVd�nkUXÒ<ac�BYÜöVYyac^H[�e_nFacdfeZ�Bbwaue_U`jBh ^XTgTVYg�wacYg[�e_jaªf¦�¤{«�¢V¥V¦1¯{�c©
« ¥}¬¼¨<�f¸×¥}¬®­�¯f¤�¥V¦1£
¬k¯{ V¦1 V¸¹­�¯f¤{hÚ�g�X� �

� UXd�^{|Xh?o � � � ^XjB[ä�sbB^Xd�[Bh1o � Ï�� �6� � Ñ ��� j�vBU`��Y ± YyÛ �ÜU�U�[Bj�YVnfnFx{UXÒ·xqzÚema Ù YVnFacnÔÒ°U`d
au�BY�� U`e_n�nfUXj � e_nFacd�e_�Bb4aceZUXjBh�eZjBÞ ¡ �f¾ § ¢g�f¦1£V¤#­°¦8£1¬À¥}¬®­°¤4¬®­�¯{¥}µ­«� c£}�cµ°µ ­°¦�¿c±�§O¢g V»
¯{�{�{£V­°¦�¿c¤H �Â�¬®¨<�8®N¯}¬®¨Uªf¦1¬��f¢³¦1¥}¬¼­� V¦1¥}µ²�¡ V¢w°c¤{¨< �¶  V¦^£1¬À¥}¬®­°¤4¬¼­�¯{¥}µ±«� c£}�cµ°µ ­°¦�¿ch� [BYgjBnfYgh � YVjB��^Xd�æ�h��`�Xøgx{�`�6v �

� UXd�^{|Xh�o � � � ^Xj�[�o�bBU`jBÕXh Ak� Ïf�gø`ø6v Ñ � ~\bB^X[Bd�^gaceZT�[BeZn�ac^`jBTVY!YVnFaceZ��^gacUXd�n
Ò°UXd�au�BY!öVY�au^
Ò°^`��eZWm| � ªf¦�¤{«�¢g¥V¦1¯{�c©�« ¥}¬¼¨<�f¸×¥}¬®­�¯f¤�¥V¦1£�¬k¯{ V¦1 V¸¹­�¯f¤{h © ¥�h��6v6vgxq� � � �

� UXd�^{|Xh�o � � � ^`jB[äo�bBUXj�ÕXh Ak� Ïf�gøXø`� Ñ � S u�TVeZYVjua�Ygn�aue_��^gauUXdfnkÒ°UXdOau�BYß�ÜU�U�[LÒ°^X��eZWt| �
²  V¸¹¸¹«�¦�­�¯{¥}¬®­� V¦�­°¦¡¤4¬À¥}¬®­°¤4¬¼­�¯f¤4©!£�­°¸¹«�µ®¥}¬®­� V¦ ¥V¦1£ ²  V¸s¶<«�¬�¥}¬¼­� V¦�h ¹ ¥�h#� � �6vgx
� � �X� �

zCYVWZW_Ygdfh ÷�� Ïf�Áø � � Ñ �A� ¦ ­°¦1¬¼¢g c£V«�¯c¬¼­� V¦Ö¬À Ô¶<¢g }½{¥}½f­�µ ­�¬¼�¡¬®¨<�{ V¢³� ¥V¦1£�­�¬®¤H¥�¶}¶ µ ­�¯{¥}¬¼­� V¦�¤{h
>RU`W � � � ÷ e_WZY�|Xh ± Y�ÛGÉRU`dfæ �

�}UX�Bj�nfUXjBh ±s� o � h?�ÜUÁacöVh1v � ^XjB[��\Yg����h As�m÷�� Ï��gøXøX� Ñ �U³ ¦�­°´�¥V¢³­�¥}¬���£V­°¤4¯f¢g�c¬���£V­°¤4¬¼¢³­°»
½f«�¬®­� V¦�¤ � ÷ e_WZY�|Xh ± Y�Û ÉRUXdfæ �

�\W_b�ÕX��^XjBhsv �\Ak� hÔ�?^XjQ¸�Ygdfhs� � � � h ÷ e_WZWZ��UÁachÔ� � S � Ï��gøXøX� Ñ �µ´  V¤{¤8«  c£}�cµ ¤ �J÷ e_WZY�|Xh± Y�Û�x�ÉRUXdfæ �
o�YV�B��^Xj�jBh�S � o � Ïf�gø`�X� Ñ �I§ ¨<�{ V¢Á�ä �ÂÚ¶� V­°¦1¬:�f¤4¬¼­°¸×¥}¬®­� V¦ �?÷ eZW_Yy|}h ± YyÛ�x�ÉRUXd�æ �
o�bBUXjBÕ`h As� ^XjB[ � U`df^q|}h�o � � � Ï��gøXø � Ñ � �ÜU�U�[BjBYgnfn�xqUXÒ·x{Ø4a#auYVn�aÜnFac^gaue_nFaceZTVn�Ò°UXd�ac�BYsöVY�au^

Ò°^`��eZWm| � ªf¦�¤{«�¢g¥V¦1¯{�c©�« ¥}¬¼¨<�f¸×¥}¬®­�¯f¤�¥V¦1£�¬k¯{ V¦1 V¸¹­�¯f¤{h ©�¶ h��6vgx[vX� �
o�bBUXjBÕ`h As� ^Xj�[ �Ü^Xdfd�e_[BU`h#� � Ïf�ÁøXøX� Ñ � ��eZjBeZ�ßbB� �6bB^X[Bd�^gaceZTH[BeZn�au^XjBTgYHYVnFaceZ��^gaceZUXj

Ò°U`dH^J�B^Xd�^X��Y�audfeZTàÒ°^X��e_Wm| U`ÒÜ[�e_n�TVdfYyacY¡[BeZn�audfeZ�BbwaceZUXjBn/[�YVØBjBYg[%d�YVTgbBdfn�etlBYVWm| �
� «�¤4¬®¢V¥}µ ­�¥V¦ ¢  V«�¢³¦1¥}µ� �Â2£1¬À¥}¬®­°¤4¬®­�¯f¤{h Ü«ç hOv`øgx � � �

�g�



o�bBUXjBÕ`h Ak� ^`jB[ Ù �BU`����nfUXjBh#� � S � Ïf�ÁøX�X� Ñ � ��eZjBeZ�ßbB�ñ[BeZn�au^XjBTVY���Y�ac��U�[Bnp�B^Xn�YV[
U`jä�6bB^X[Bd�^gaceZTÓ[BeZn�au^XjBTgYÓÒ°UXd:audf^Xj�nfÒ°UXd���n �_² ¥V¦1¥}£V­�¥V¦ ¢  V«�¢Á¦1¥}µ1 �Â/£1¬À¥}¬®­°¤4¬¼­�¯f¤{h
©6ç h��X�`øgx{�6v�� �

o�bBUXjBÕ`h Ak� Ï��gøXøC� Ñ � ��eZjBe_�pbB� [�e_nFac^XjBTgYß��Y�au�BU�[BnÔ�B^Xn�YV[�U`j��6bB^X[Bd�^gaceZTß[BeZn�au^XjBTgYVn
Ò°U`d�audf^Xj�nfÒ°UXd���n:eZj�n�e_���BWZYsWZe_j�YV^Xd:dfYgÕXdfYgnfnfeZUXjÈ��U�[BYVWZn �$¢  V«�¢³¦1¥}µ< �ÂÔ¬®¨<�
·s V��¥}µ
£1¬�¥}¬®­°¤4¬¼­�¯{¥}µ¸£1 c¯f­��c¬®�4±#£1�f¢Á­��f¤/¹²h ç«Ü h�� � vgxq�X�C� �

��U�UXdfYgh � � v � Ï��gøX�X� Ñ � �ÜYVjBYgdf^XWZe_ögYV[¡eZjclBYVd�nfYVn�h ÷ ^XWZ[B]Zn���Yyac�BU�[à^XjB[Hau�BYÓTgUXjBn�audfbBTyx
aue_U`jHUXÒ�T{�Bemx{n��6bB^XdfY:acYVnFa\UXÒ�Ø4a �$¢  V«�¢³¦1¥}µ< �Â\¬®¨<� � ¸×�f¢³­�¯{¥V¦�£1¬�¥}¬¼­°¤4¬®­�¯{¥}µ � ¤{¤4 V»
¯f­�¥}¬®­� V¦�h9¤ ¹ hO�g�C�Çx4�g�X� �

��U�UXdfYgh � � v � Ï��gøX�X� Ñ ��² ¨}­°»Ç¤4ªf«�¥V¢V��¬À�f¤4¬®¤ � vwacbB[�e_YgnpeZjÐnFac^gaue_nFaceZTVn�h1l�U`W � �gøXhO��^Áac�BYyx
��^gaue_Tg^XW A nfnfU�TVeZ^gaue_UXjAUXÒ A ��YVd�e_Tg^ �

� ^ÁaceZW_h\� � � � ^`jB[=<R^XUXh r�� < � Ïf�gø`�X� Ñ ��÷ YVeZÕX�uacYg[$[Be_nFacd�e_�Bb4aceZUXjBn/^XjB[ÖnfeZöVY��BeZ^Xn�YV[
n�^X���BWZe_jBÕ�ÛÜemac�H^`�B�BWZe_Tg^gaceZUXj�acU²ÛÜe_WZ[HWZeZÒ°YR�<UX�Bb�W_^gaue_U`jBnO^XjB[���b���^`jHÒ°^X��eZW_eZYVn �
¹Å­� V¸×�c¬¼¢³­�¯f¤{h Ü«â h:�g�XøÁx4�g�Xø �

�Odf^Xn�^X[Bh Ak� Ïf�gø6v`� Ñ � A jBYyÛ [BeZnfTgdfYyacYß[�e_nFacdfeZ�Bbwaue_U`j � £1¥V¦º°c¨}�B¥Vh © ¥�h��6vX�Áx{�6vX� �
<R^XUXh r�� < � Ï��gøX�X� Ñ �»´ ­°¦1�{¥V¢/¤4¬�¥}¬¼­°¤4¬®­�¯{¥}µÚ­°¦`ÂV�f¢g�f¦1¯{��¥V¦1£A­�¬®¤ ¥�¶}¶ µ ­�¯{¥}¬¼­� V¦�¤ � ÷ e_WZY�|Xh± Y�Û ÉRUXdfæ �
<R^XUXh r�� < � Ï��gøX�Xø Ñ � £1¬�¥}¬¼­°¤4¬®­�¯f¤�¥V¦1£/¬®¢Á«�¬®¨ � v�S r v � v4ac^gauY r U`W_WZYVÕXYgh�� YgjBjBn�|�Wml�^XjBeZ^ �
vBYg��YgdfhC� �õAs� z � ^XjB[ ÷ eZW_[Bh r�� � � Ïf�ÁøX�Xø Ñ �V¡  V¦1µ ­°¦1�{¥V¢�¢g��¿c¢V�f¤{¤{­� V¦ ��÷ eZW_Yy|}h ± YyÛRÉRUXd�æ �
vBbBj�[wach ³²� Ïf�gøXø`� Ñ ��� jànfUX��Y�Y�Ý6acYgjBnfeZUXjBnÜUXÒO� ^`jQ¸�YVd�]_n r WZ^Xnfn\UXÒ r UXbBjuaue_jBÕ � eZn�audfemx

��bwaceZUXjBn �2� ¤4¬®­°¦�¹²«�µ°µ®�c¬®­°¦�h ¹«¹ h � �yxR� � �
÷ eZW_WZ��UgachR� � S � Ïf�gø`øX� Ñ � <kYgTVbBd�nfeml�YäYyl�^XW_b�^gaceZUXj UXÒR��emÝ�YV[ � UXeZnfn�UXjÖ�Bd�UX�B^X��e_WZetaue_Ygn

^`jB[LdfYVWZ^gauYV[×��b�^XjuacemaceZYVn � £1¯{¥V¦1£V­°¦1¥V´c­�¥V¦ � ¯c¬¼«�¥V¢³­�¥}µ ¢  V«�¢³¦1¥}µ hO�X�Á�gx4�g�`� �
÷ eZW_WZ��Ugach�� � S � ^XjB[��?^XjQ¸�YVd�h!� � � � Ï��gøX�X� Ñ � � eõt<YVdfYgjBTVY/Yg�6bB^gaceZUXjJ^X���BdfUX^`T{�BYVn¹eZj

Yyl�^XW_b�^gaceZUXjÖU`ÒÔTVUX���<UXbBjB[ [BeZn�acd�e_��bwaceZUXjBn � ª�¦�¤{«�¢g¥V¦1¯{�c©&« ¥}¬¼¨<�f¸×¥}¬®­�¯f¤Ð¥V¦1£
¬k¯{ V¦1 V¸¹­�¯f¤{h¦¥�h��`�gx0v �`�

�g�
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;CEuD°ÞuDF;<.RÜ I°©�ª
vBeZjBTVY.� C�� ³ e_j Ï��·J BDC Ñ ^XjB[%ÏQ� C J¾� � Ñ � Ù dfeZjBUX��eZ^XW:Ï��·J BDC J B � Ñ hRÒ°UXd_K�¿E "�hÚÛsY
æ6jBUqÛ au�B^ga0>R^`dcÏT�B!C Ñ E BDC Ïf�;¾ BDC Ñ@Ì � ^Xj�[ r UqlÚÏT�B!C J)�B � Ñ E ¾ BDC\B � Ì �·JfKa¿E " � zCUXd
>R^XduÏ 	�C Ñ h�ÛÔYÜØBjB[×Ò°UXd�YyÝ�^`����W_Ygh
>R^`dÜÏ 	�C Ñ E >R^Xd W �BDC ¾ F�C�� H �BDC7LMH ¾ P�P�P ¾ F�C�� S �BDC7L6S Z E
Ïf� Ì � Ñ W BDC Ïf��¾ BDC Ñ NRF rC�� H BDC7LMH Ï�� ¾ BDC7LMH Ñ N=P2P�P	N=F rC�� S BDC7L6S Ï���¾ BDC7L6S Ñ N

� F�C�� H°B!CõBDC7LMHON=P2P�P	N � F�C�� SØBDCõB!C7L6S Z E
Ïf� Ì � Ñ S��� � F r C�� � B!C7L � J6ÛÜ�BYVd�Y!ÛsYp��^{lBYp[�YVØBjBYg[ F�C�� �;E ¾H�Áh
n�e_jBTgY W B r C N=F rC�� H B r CTLMH NRP�P�PQNRF rC�� S B r C7L6S ¾Ö� F�C�� H�B!CõBDC7LMH ¾ P�P2P ¾Ö� F�C�� S B!C\BDC7L6S Z E

W BDC ¾ F�C�� H�BDC7LMH ¾ P�P�P ¾ F�C�� SØBDC7L6S Z r EG� �
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