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KL MNONPQR MNMST UVNPTWZ[ \]^VNW \]^VNWQNZ_ `]VaZ bK c]d efg
`]Va `]OQ]U
Z bK c]d efg

hUiVa
Z[`]Mj_`] bKkbT UlViMj_`] bKkbT `]Va da QT MN dUiVi `]Va `]OQ]U MN dUiVi
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nopqrs tuvwptx yzu{| }r ~ � ~ �� ���� ~ ��� ~ ��� ww� �uoyzt|��� yzu{| q� v �{u��uu��{o��� �
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nopqrs tuvwptx yzu{| }r ~ � ~ �� ���� ~ ��� ~ ��� ww� �uoyzt|��� �xtu��o� v �u�u����
�{u��uu��{o��� � z|o�{u���� �tu��{� u tuvwpt| ��~�� � ��~�� ww y z{u|r��u| yzpox w�o�
�ww� ur�z��o��� �t�r�u��w {���w � u�yzso��� ���� �t��u�os �{u��� v u�u|yzt�oop
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�u�pu�u{o�w �¢� {����{�w� �uoyzt|��� q� �txzu��o� v ¥�{os yzt�ox {�w�ou��ou|
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v��pyo�w �¤ �u~�w y �t���u���w� � v� yzt�ox �t|�� v��pyo�w |v�wx��z�{o�w
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v {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x w�o� �� ww |��x��o� � �t�¦��� �ut�|y uy�v�o o�
o��u�{��u���� �t�o��� � ¡ �t�ou| z{u|r��x �ww � o� �u�{��u���� �t�o��� � ¡ �t�ou|
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Ê��{� q� �xtu��o� v �u�u�� �t|¦o� �uoyzt|��� � �{�yzu���u y�u����ou���u y����|� Ê��{� q�
yzu�u��z�{o� w�o� � �y o� y��� o��u w�o� �£ o� �u�u�� yzuq�o� �uoyzt|��� q� u����o� v
�u�u���u �tu��{| u �t���v|Ë �� ww zt|��� y w�o�w�{os z{u|r��u| yzpox ���ww� �uoyzt|��� q�
�u�t��u�p ur�z��o� �t�r�u��w �x��{u���sw {���w � u�yzso| ���� Ê��{� z�u�s q��ou�s{o� y���� y
u�pt���w� �z�t� w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� yo��ou uwx��z�{o�� ��v �utos ��t�ut���� n�{��uyz
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KL MNONPQR MNMST UVNPTWZ[ \]^VNW \]^VNWQNZ_ `]VaZ bK c]d efg
`]Va `]OQ]U
Z bK c]d efg

hUiVa
Z[`]Mj_`] bKkbT UlViMj_`] bKkbT `]Va da QT MN dUiVi `]Va `]OQ]U MN dUiVi
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� �oyz�{���� m ¨© Ã ±¬±­Í§ ¯° Ã ±¬±­Í§ ¯°
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Ê��{� q� �xtu��o� v �u�u�� �t|¦o� �uoyzt|��� � �{�yzu���u y�u����ou���u y����|� Ê��{� q�
yzu�u��z�{o� w�o� � �y o� y��� o��u w�o� �£ o� �u�u�� yzuq�o� �uoyzt|��� q� u����o� v
�u�u���u �tu��{| u �t���v|Ë �� ww zt|��� y w�o�w�{os z{u|r��u| yzpox ���ww� �uoyzt|��� q�
�u�t��u�p ur�z��o� �t�r�u��w �x��{u���sw {���w � u�yzso| ���� Ê��{� z�u�s q��ou�s{o� y���� y
u�pt���w� �z�t� w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� yo��ou uwx��z�{o�� ��v �utos ��t�ut���� n�{��uyz
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Z[`]Mj_`] bKkbT UlViMj_`] bKkbT `]Va da QT MN dUiVi `]Va `]OQ]U MN dUiVi
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n�r�u�p o�yz���z�{o�� �uqsv�o� � uzu¥o� ¦��{� y �tÎuouw����w �{�yzu��w r�{u��w y�����w�
Ï��ou�s{o� y���� y u�pt���w w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� n�{��uyz �� Ìu¦ouyz ���pt| v �s�� ��t�� Ð �{�y�uÄ
�� �u�ou¦s q� y{u¦�o� v �u�u���u �pz�t�w�oo��u ��s¦� u��z��o��u �u{�¥�x � �{xou���u �syz|
�tu yo��o� o�yz���os ��r�x y��| � tuvw�vs ��� £�� Ð ��� ww u� �u�{��x� ¤�o� �¥�zop �u�t��x
� �oyz�{���� m ¨© Ã ±¬±­Í§ ¯° Ã ±¬±­Í§ ¯°
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Ê��{� q� �xtu��o� v �u�u�� �t|¦o� �uoyzt|��� � �{�yzu���u y�u����ou���u y����|� Ê��{� q�
yzu�u��z�{o� w�o� � �y o� y��� o��u w�o� �£ o� �u�u�� yzuq�o� �uoyzt|��� q� u����o� v
�u�u���u �tu��{| u �t���v|Ë �� ww zt|��� y w�o�w�{os z{u|r��u| yzpox ���ww� �uoyzt|��� q�
�u�t��u�p ur�z��o� �t�r�u��w �x��{u���sw {���w � u�yzso| ���� Ê��{� z�u�s q��ou�s{o� y���� y
u�pt���w� �z�t� w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� yo��ou uwx��z�{o�� ��v �utos ��t�ut���� n�{��uyz
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Z[`]Mj_`] bKkbT UlViMj_`] bKkbT `]Va da QT MN dUiVi `]Va `]OQ]U MN dUiVi
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n�r�u�p o�yz���z�{o�� �uqsv�o� � uzu¥o� ¦��{� y �tÎuouw����w �{�yzu��w r�{u��w y�����w�
Ï��ou�s{o� y���� y u�pt���w w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
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�� �u�ou¦s q� y{u¦�o� v �u�u���u �pz�t�w�oo��u ��s¦� u��z��o��u �u{�¥�x � �{xou���u �syz|
�tu yo��o� o�yz���os ��r�x y��| � tuvw�vs ��� £�� Ð ��� ww u� �u�{��x� ¤�o� �¥�zop �u�t��x
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Ê��{� q� �xtu��o� v �u�u�� �t|¦o� �uoyzt|��� � �{�yzu���u y�u����ou���u y����|� Ê��{� q�
yzu�u��z�{o� w�o� � �y o� y��� o��u w�o� �£ o� �u�u�� yzuq�o� �uoyzt|��� q� u����o� v
�u�u���u �tu��{| u �t���v|Ë �� ww zt|��� y w�o�w�{os z{u|r��u| yzpox ���ww� �uoyzt|��� q�
�u�t��u�p ur�z��o� �t�r�u��w �x��{u���sw {���w � u�yzso| ���� Ê��{� z�u�s q��ou�s{o� y���� y
u�pt���w� �z�t� w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� yo��ou uwx��z�{o�� ��v �utos ��t�ut���� n�{��uyz
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KL MNONPQR MNMST UVNPTWZ[ \]^VNW \]^VNWQNZ_ `]VaZ bK c]d efg
`]Va `]OQ]U
Z bK c]d efg

hUiVa
Z[`]Mj_`] bKkbT UlViMj_`] bKkbT `]Va da QT MN dUiVi `]Va `]OQ]U MN dUiVi

m

nopqrs tuvwptx yzu{| }r ~ � ~ �� ���� ~ ��� ~ ��� ww� �uoyzt|��� yzu{| q� v �{u��uu��{o��� �
z|o�{u���� u��{u���� �tu��{� ��~�� ww � ��~�� ww y z{u|r��u| yzpox w�o� � ww� ur�z��o�
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��£�� ¤�o� �¥�zop �u�t��x � wuoz�¦�� m§ ¨© m ª«¬­§® ¯° ±ª m²«­§® ¯°
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�{u��uu��{o��� � z|o�{u���� �tu��{� u tuvwpt| ��~�� � ��~�� ww y z{u|r��u| yzpox w�o�
�ww� ur�z��o��� �t�r�u��w {���w � u�yzso��� ���� �t��u�os �{u��� v u�u|yzt�oop
{�w�ou��o� ����uz�sy�u�� ��y�x z{� �� ww y � ¡ �t�ou| u z{� w�o� � ww o�{���ou|
�u�pu�u{o�w �¢� {����{�w� �uoyzt|��� q� �txzu��o� v ¥�{os yzt�ox {�w�ou��ou|
����uz�sy�u�u| ��y�u| u z{� �Á ww y � ¡ �t�ou| z{� w�o� � ww� ¡z�{ q� v q��o� yzt�ox uy�v�o
v��pyo�w �¤ �u~�w y �t���u���w� � v� yzt�ox �t|�� v��pyo�w |v�wx��z�{o�w
¥zx�v�y|��u��w �uoz�qo�t�w� �¤ �u~ � �uoz�qo�t q� �xtu��o v u�u|yzt�oop {�w�ou��o���
����uz�sy�u���� ��y�� u z{� �Á ww y � ¡ �t�ou| z{� w�o� � ww o� �u�{��u���� � z{� w�o� � ww
o� o��u�{��u���� �t�o���� Ât�ox {���ox �u�pu�u{o�w �¢� {����{�w� �{�yzu�� �uo�u��x �
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¡��sÄ ��u|����u�� y w�v�yzpou|� �u{��u�� y �utos ��y�u|� �uvwpt r ~ � ~ � ����~����~£��ww�
|v�wx��z�{o�� ¡��sÄ y �utos ��y�u|� �z�t� q� o�{u¦�o� o� �ut�|y| � v�tu��Ä ����t��� ��s����
�ut�|y �xtu��o v u�u|yzt�oop {�w�ou��o��� ����uz�sy�u���� ��y�� z{u|r��x w�o� �Á ww� Å���
v {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x w�o� �� ww |��x��o� � �t�¦��� �ut�|y uy�v�o o�
o��u�{��u���� �t�o��� � ¡ �t�ou| z{u|r��x �ww � o� �u�{��u���� �t�o��� � ¡ �t�ou|
z{u|r��x � ww� Ât�ox {���ox �u�pu�u{o�w �¢� {����{�w� Å�t|�� w�o� � {�z� ¤�o� �¥�zop
�u�t��x � wuoz�¦�� Ã ¨© Ã ª«²­«« ¯° mm ¬±²­Ãm ¯°

dUiVa MaVW´ Va ºº¶Æ¹ O]MS^ON ÇÈÉ

¶¹¶¶ bK ½¾¶¹¶¶ bK » ½º½¹¼¼ º¶ ¸½½¹»º

²

Ê��{� q� �xtu��o� v �u�u�� �t|¦o� �uoyzt|��� � �{�yzu���u y�u����ou���u y����|� Ê��{� q�
yzu�u��z�{o� w�o� � �y o� y��� o��u w�o� �£ o� �u�u�� yzuq�o� �uoyzt|��� q� u����o� v
�u�u���u �tu��{| u �t���v|Ë �� ww zt|��� y w�o�w�{os z{u|r��u| yzpox ���ww� �uoyzt|��� q�
�u�t��u�p ur�z��o� �t�r�u��w �x��{u���sw {���w � u�yzso| ���� Ê��{� z�u�s q��ou�s{o� y���� y
u�pt���w� �z�t� w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� yo��ou uwx��z�{o�� ��v �utos ��t�ut���� n�{��uyz
y����| �� Ìu¦ouyz ���pt| v �{�y�uÄ � ��t��� ¤�o� �¥�zop �u�t��x � wuoz�¦�� Ã® ¨© m Í²²­®® ¯° §ª Ã±®­®® ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK º À½½¹¶¶ ¿µ »¸¶¹¶¶

§

n�r�u�p o�yz���z�{o�� �uqsv�o� � uzu¥o� ¦��{� y �tÎuouw����w �{�yzu��w r�{u��w y�����w�
Ï��ou�s{o� y���� y u�pt���w w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� n�{��uyz �� Ìu¦ouyz ���pt| v �s�� ��t�� Ð �{�y�uÄ
�� �u�ou¦s q� y{u¦�o� v �u�u���u �pz�t�w�oo��u ��s¦� u��z��o��u �u{�¥�x � �{xou���u �syz|
�tu yo��o� o�yz���os ��r�x y��| � tuvw�vs ��� £�� Ð ��� ww u� �u�{��x� ¤�o� �¥�zop �u�t��x
� �oyz�{���� m ¨© Ã ±¬±­Í§ ¯° Ã ±¬±­Í§ ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK » ¸¾¸¹À¿ » ¸¾¸¹À¿
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KL MNONPQR MNMST UVNPTWZ[ \]^VNW \]^VNWQNZ_ `]VaZ bK c]d efg
`]Va `]OQ]U
Z bK c]d efg

hUiVa
Z[`]Mj_`] bKkbT UlViMj_`] bKkbT `]Va da QT MN dUiVi `]Va `]OQ]U MN dUiVi

m

nopqrs tuvwptx yzu{| }r ~ � ~ �� ���� ~ ��� ~ ��� ww� n�r�u�p o�o�yz���z�{o�� ¡z�{ y o��{��p�s
�p{�ou| �t��u�os �{u��u| � tuvw�vs � Ð ��.� �z�t� q� tuv�p{�o� z��� ¦� ��� �{u��x q� �¦�x
�u�utu�o� y �~ �{�yzu�u| w�y�u| o� �y��s �uz���x � ��� y� o��{��pqs � qyu| u��z��ox �~
v�t�¦�u| �tuz� ����os |¥��os�� �uw����� �uoyzt|��� yzu{| q� v �{u��uu��{o��� � z|o�{u����
u��{u���� �tu��{� ��~�� ww� �£~�� ww � ��~�� ww y z{u|r��u| yzpox w�o� � ww� ur�z��o�
�t�r�u��w {���w � u�yzso��� ��� �{� ���os v���vos��� �t��u�os �{u��� q� v u�u|yzt�oop
{�w�ou��o� ����uz�sy�u�� ��y�x z{� �� ww y � ¡ �t�ou| z{� w�o� � ww {���ou| �u�pu�u{o�w
�¢� {����{�w� �{�yzu�� �uo�u��x � ��t�p ��� ��£�� ¤�o� �¥�zop �u�t��x � wuoz�¦�� m§ ¨© ² ®§®­®® ¯° ¬® «§®­®® ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK ½ ¶¿¶¹¶¶ ¾¶ ¼¿¶¹¶¶

±

nopqrs tuvwptx yzu{| }r ~ � ~ �� ���� ~ ��� ~ ��� ww� �uoyzt|��� �xtu��o� v �u�u����
�{u��uu��{o��� � z|o�{u���� �tu��{� u tuvwpt| ��~�� � ��~�� ww y z{u|r��u| yzpox w�o�
�ww� ur�z��o��� �t�r�u��w {���w � u�yzso��� ���� �t��u�os �{u��� v u�u|yzt�oop
{�w�ou��o� ����uz�sy�u�� ��y�x z{� �� ww y � ¡ �t�ou| u z{� w�o� � ww o�{���ou|
�u�pu�u{o�w �¢� {����{�w� �uoyzt|��� q� �txzu��o� v ¥�{os yzt�ox {�w�ou��ou|
����uz�sy�u�u| ��y�u| u z{� �Á ww y � ¡ �t�ou| z{� w�o� � ww� ¡z�{ q� v q��o� yzt�ox uy�v�o
v��pyo�w �¤ �u~�w y �t���u���w� � v� yzt�ox �t|�� v��pyo�w |v�wx��z�{o�w
¥zx�v�y|��u��w �uoz�qo�t�w� �¤ �u~ � �uoz�qo�t q� �xtu��o v u�u|yzt�oop {�w�ou��o���
����uz�sy�u���� ��y�� u z{� �Á ww y � ¡ �t�ou| z{� w�o� � ww o� �u�{��u���� � z{� w�o� � ww
o� o��u�{��u���� �t�o���� Ât�ox {���ox �u�pu�u{o�w �¢� {����{�w� �{�yzu�� �uo�u��x �
��t�p ��� ��£�� ¤�o� �¥�zop �u�t��x � wuoz�¦�� m ¨© « ²±§­®® ¯° « ²±§­®® ¯°

dUiVa MjN³SO´ Va µ¶·¸¶

¶¹¶¶ bK º»¶¹¶¶ bK ¼ ¸À¿¹¶¶ ¼ ¸À¿¹¶¶

Ã

¡��sÄ ��u|����u�� y w�v�yzpou|� �u{��u��� �uvwpt r ~ � ~ � ����~����~���ww� |v�wx��z�{o��
�ut�|y �xtu��o v u�u|yzt�oop {�w�ou��o��� ����uz�sy�u���� ��y�� z{u|r��x w�o� �Á ww� Å���
v {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x w�o� �� ww |��x��o� � �t�¦��� �ut�|y uy�v�o o�
o��u�{��u���� �t�o��� � ¡ �t�ou| z{u|r��x �ww � o� �u�{��u���� �t�o��� � ¡ �t�ou|
z{u|r��x � ww� Ât�ox {���ox �u�pu�u{o�w �¢� {����{�w� ¤�o� �¥�zop �u�t��x � wuoz�¦�� ¬ ¨© ² mÃ¬­§¬ ¯° ±² ªmÍ­Ã¬ ¯°

dUiVa MaVW´ Va ºº¶Æ¹ O]MS^ON ÇÈÉ ¹
MNPa^NZaV_ dUiVa Z��QR Va ºº¶¶

¶¹¶¶ bK ¾º¶¹¶¶ bK » ¿¸¾¹¿¾ ¸º º¿À¹»¾

²

Ê��{� q� �xtu��o� v �u�u�� �t|¦o� �uoyzt|��� � �{�yzu���u y�u����ou���u y����|� Ê��{� q�
yzu�u��z�{o� w�o� � �y o� y��� o��u w�o� �£ o� �u�u�� yzuq�o� �uoyzt|��� q� u����o� v
�u�u���u �tu��{| u �t���v|Ë �� ww zt|��� y w�o�w�{os z{u|r��u| yzpox ���ww� �uoyzt|��� q�
�u�t��u�p ur�z��o� �t�r�u��w �x��{u���sw {���w � u�yzso| ���� Ê��{� z�u�s q��ou�s{o� y���� y
u�pt���w� �z�t� w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� yo��ou uwx��z�{o�� ��v �utos ��t�ut���� n�{��uyz
y����| �� Ìu¦ouyz ���pt| v �{�y�uÄ � ��t��� ¤�o� �¥�zop �u�t��x � wuoz�¦�� Ã® ¨© m Í²²­®® ¯° §ª Ã±®­®® ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK º À½½¹¶¶ ¿µ »¸¶¹¶¶

§

n�r�u�p o�yz���z�{o�� �uqsv�o� � uzu¥o� ¦��{� y �tÎuouw����w �{�yzu��w r�{u��w y�����w�
Ï��ou�s{o� y���� y u�pt���w w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� n�{��uyz �� Ìu¦ouyz ���pt| v �s�� ��t�� Ð �{�y�uÄ
�� �u�ou¦s q� y{u¦�o� v �u�u���u �pz�t�w�oo��u ��s¦� u��z��o��u �u{�¥�x � �{xou���u �syz|
�tu yo��o� o�yz���os ��r�x y��| � tuvw�vs ��� £�� Ð ��� ww u� �u�{��x� ¤�o� �¥�zop �u�t��x
� �oyz�{���� m ¨© Ã ±¬±­Í§ ¯° Ã ±¬±­Í§ ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK » ¸¾¸¹À¿ » ¸¾¸¹À¿

¬

�|��xÄy�� y�yz��� �u z��t| #�# z�u��o��~ �xyu�u| y��sos �tu ��yz��ou| �xyu�u| {��o��� r � ���
ww��~ y��sÄ�u| y £~ v�y|��| r � ��� ww� �~ y��sÄ�u| �tu ��yz��ou| ztu|�| � �o�|�¥os ��y�| r
� ��� ww� �~ ��yz��o� wx¥�� r � ��� ww� �~ y��sÄ�� �tu ���v r � ���� ww� �~ y��sÄ�� tu�u���
�~ y��sÄ y �~ �u{��s r � ��� ww� Âutos y��sop �~ y��sÄ �tu ��yz��ou| ��Î�yzu� � r ��� ww� �~
y��sÄ�u| y �u{���w� r � ��� ww� Ïyu| �xtu��o� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x
z{u|r��x �Á ww� � ¡ �t�ox u z{u|r��� w�o� � ww o� �u�{��u���� �t�o��� � w�o� � ww o�
o��u�{��u���� qyu| {���ox �u�pu�u{o�w �u{x|t�z�ou��w {����{�w� Å��� v u�u|yzt�oop
{�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �� ww �y�v�o� � �t�¦��� �ut�|y q� ��{ uy{���o� �
�u����o ���{�|� �t��u�os ��y�� � q��ouw �|y� u z{u|r��� w�o� �� ww y� v�u�{�ou| ����os
�t�ou|� u�u{o� �u�t��� Å��u�� ��y�� �xtu��o� v u�u{o� ��y�x u z{u|r��� w�o� �� ww�
�uvwptx r ~ � ~ � £���/�£�� ~ ��� / �£� / ��� ~ ��� ww� �u����ou �¥�zop ��yz��o� {��o����
��yz��o� ��to� ��y�x� ��yz��o� �ut�u�v�|ro� ztu|�x� ��yz��o� ��Î�yzu��� ��yz��o� wx¥�x�
���v| y u�����w � y��uo�w� �u�u�u�os ywpru���s ��z�t�s� nr���ox v��pyx ����s � ��y|�x
v�y|��� y z{|w�o�w �uz���w� ¤�o� �¥�zop �u�t��x� ��ouy| � wuoz�¦�� m ¨© Í« §§m­®® ¯° Í« §§m­®® ¯°

È[`]Mj_`] Va d_QOa^i MNPa^aZQ´
Q´M´\[`[ N! M"[cNjV[Q a ½ d_UQR

º ºµ»¹¶¶ bK ¶¹¶¶ bK Àµ ¼»½¹¶¶ Àµ ¼»½¹¶¶
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KL MNONPQR MNMST UVNPTWZ[ \]^VNW \]^VNWQNZ_ `]VaZ bK c]d efg
`]Va `]OQ]U
Z bK c]d efg

hUiVa
Z[`]Mj_`] bKkbT UlViMj_`] bKkbT `]Va da QT MN dUiVi `]Va `]OQ]U MN dUiVi

m

Ê��{� q� �xtu��o� v �u�u�� �t|¦o� �uoyzt|��� � �{�yzu���u y�u����ou���u y����|� Ê��{� q�
yzu�u��z�{o� w�o� � �y o� y��� o��u w�o� �£ o� �u�u�� yzuq�o� �uoyzt|��� q� u����o� v
�u�u���u �tu��{| u �t���v|Ë �� ww zt|��� y w�o�w�{os z{u|r��u| yzpox ���ww� �uoyzt|��� q�
�u�t��u�p ur�z��o� �t�r�u��w �x��{u���sw {���w � u�yzso| ���� Ê��{� z�u�s q��ou�s{o� y���� y
u�pt���w� �z�t� w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� yo��ou uwx��z�{o�� ��v �utos ��t�ut���� n�{��uyz
y����| �� Ìu¦ouyz ���pt| v �{�y�uÄ � ��t��� ¤�o� �¥�zop �u�t��x � wuoz�¦�� Ã® ¨© m Í²²­®® ¯° §ª Ã±®­®® ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK º À½½¹¶¶ ¿µ »¸¶¹¶¶

±

n�r�u�p o�yz���z�{o�� �uqsv�o� � uzu¥o� ¦��{� y �tÎuouw����w �{�yzu��w r�{u��w y�����w�
Ï��ou�s{o� y���� y u�pt���w w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� n�{��uyz �� Ìu¦ouyz ���pt| v �s�� ��t�� Ð �{�y�uÄ
�� �u�ou¦s q� y{u¦�o� v �u�u���u �pz�t�w�oo��u ��s¦� u��z��o��u �u{�¥�x � �{xou���u �syz|
�tu yo��o� o�yz���os ��r�x y��| � tuvw�vs ��� £�� Ð ��� ww u� �u�{��x� ¤�o� �¥�zop �u�t��x
� �oyz�{���� m ¨© Ã ±¬±­Í§ ¯° Ã ±¬±­Í§ ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK » ¸¾¸¹À¿ » ¸¾¸¹À¿
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KL MNONPQR MNMST UVNPTWZ[ \]^VNW \]^VNWQNZ_ `]VaZ bK c]d efg
`]Va `]OQ]U
Z bK c]d efg

hUiVa
Z[`]Mj_`] bKkbT UlViMj_`] bKkbT `]Va da QT MN dUiVi `]Va `]OQ]U MN dUiVi

m

Ê��{� q� �xtu��o� v �u�u�� �t|¦o� �uoyzt|��� � �{�yzu���u y�u����ou���u y����|� Ê��{� q�
yzu�u��z�{o� w�o� � �y o� y��� o��u w�o� �£ o� �u�u�� yzuq�o� �uoyzt|��� q� u����o� v
�u�u���u �tu��{| u �t���v|Ë �� ww zt|��� y w�o�w�{os z{u|r��u| yzpox ���ww� �uoyzt|��� q�
�u�t��u�p ur�z��o� �t�r�u��w �x��{u���sw {���w � u�yzso| ���� Ê��{� z�u�s q��ou�s{o� y���� y
u�pt���w� �z�t� w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� yo��ou uwx��z�{o�� ��v �utos ��t�ut���� n�{��uyz
y����| �� Ìu¦ouyz ���pt| v �{�y�uÄ � ��t��� ¤�o� �¥�zop �u�t��x � wuoz�¦�� ±² ¨© m Í²²­®® ¯° ²¬ ¬§¬­®® ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK º À½½¹¶¶ ½¾ ¾¿¾¹¶¶

±

n�r�u�p o�yz���z�{o�� �uqsv�o� � uzu¥o� ¦��{� y �tÎuouw����w �{�yzu��w r�{u��w y�����w�
Ï��ou�s{o� y���� y u�pt���w w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� n�{��uyz �� Ìu¦ouyz ���pt| v �s�� ��t�� Ð �{�y�uÄ
�� �u�ou¦s q� y{u¦�o� v �u�u���u �pz�t�w�oo��u ��s¦� u��z��o��u �u{�¥�x � �{xou���u �syz|
�tu yo��o� o�yz���os ��r�x y��| � tuvw�vs ��� £�� Ð ��� ww u� �u�{��x� ¤�o� �¥�zop �u�t��x
� �oyz�{���� m ¨© Ã ±¬±­Í§ ¯° Ã ±¬±­Í§ ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK » ¸¾¸¹À¿ » ¸¾¸¹À¿
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KL MNONPQR MNMST UVNPTWZ[ \]^VNW \]^VNWQNZ_ `]VaZ bK c]d efg
`]Va `]OQ]U
Z bK c]d efg

hUiVa
Z[`]Mj_`] bKkbT UlViMj_`] bKkbT `]Va da QT MN dUiVi `]Va `]OQ]U MN dUiVi

m

Ê��{� q� �xtu��o� v �u�u�� �t|¦o� �uoyzt|��� � �{�yzu���u y�u����ou���u y����|� Ê��{� q�
yzu�u��z�{o� w�o� � �y o� y��� o��u w�o� �£ o� �u�u�� yzuq�o� �uoyzt|��� q� u����o� v
�u�u���u �tu��{| u �t���v|Ë �� ww zt|��� y w�o�w�{os z{u|r��u| yzpox ���ww� �uoyzt|��� q�
�u�t��u�p ur�z��o� �t�r�u��w �x��{u���sw {���w � u�yzso| ���� Ê��{� z�u�s q��ou�s{o� y���� y
u�pt���w� �z�t� w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� yo��ou uwx��z�{o�� ��v �utos ��t�ut���� n�{��uyz
y����| �� Ìu¦ouyz ���pt| v �{�y�uÄ � ��t��� ¤�o� �¥�zop �u�t��x � wuoz�¦�� m¬ ¨© m Í²²­®® ¯° Ãm m®²­®® ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK º À½½¹¶¶ »º º¶½¹¶¶

±

n�r�u�p o�yz���z�{o�� �uqsv�o� � uzu¥o� ¦��{� y �tÎuouw����w �{�yzu��w r�{u��w y�����w�
Ï��ou�s{o� y���� y u�pt���w w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� n�{��uyz �� Ìu¦ouyz ���pt| v �s�� ��t�� Ð �{�y�uÄ
�� �u�ou¦s q� y{u¦�o� v �u�u���u �pz�t�w�oo��u ��s¦� u��z��o��u �u{�¥�x � �{xou���u �syz|
�tu yo��o� o�yz���os ��r�x y��| � tuvw�vs ��� £�� Ð ��� ww u� �u�{��x� ¤�o� �¥�zop �u�t��x
� �oyz�{���� m ¨© Ã ±¬±­Í§ ¯° Ã ±¬±­Í§ ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK » ¸¾¸¹À¿ » ¸¾¸¹À¿

Ký���F�( $ýûFÿý�F� ��	
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KL MNONPQR MNMST UVNPTWZ[ \]^VNW \]^VNWQNZ_ `]VaZ bK c]d efg
`]Va `]OQ]U
Z bK c]d efg

hUiVa
Z[`]Mj_`] bKkbT UlViMj_`] bKkbT `]Va da QT MN dUiVi `]Va `]OQ]U MN dUiVi

m

Ê��{� q� �xtu��o� v �u�u�� �t|¦o� �uoyzt|��� � �{�yzu���u y�u����ou���u y����|� Ê��{� q�
yzu�u��z�{o� w�o� � �y o� y��� o��u w�o� �£ o� �u�u�� yzuq�o� �uoyzt|��� q� u����o� v
�u�u���u �tu��{| u �t���v|Ë �� ww zt|��� y w�o�w�{os z{u|r��u| yzpox ���ww� �uoyzt|��� q�
�u�t��u�p ur�z��o� �t�r�u��w �x��{u���sw {���w � u�yzso| ���� Ê��{� z�u�s q��ou�s{o� y���� y
u�pt���w� �z�t� w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� yo��ou uwx��z�{o�� ��v �utos ��t�ut���� n�{��uyz
y����| �� Ìu¦ouyz ���pt| v �{�y�uÄ � ��t��� ¤�o� �¥�zop �u�t��x � wuoz�¦�� ±² ¨© m Í²²­®® ¯° ²¬ ¬§¬­®® ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK º À½½¹¶¶ ½¾ ¾¿¾¹¶¶

±

n�r�u�p o�yz���z�{o�� �uqsv�o� � uzu¥o� ¦��{� y �tÎuouw����w �{�yzu��w r�{u��w y�����w�
Ï��ou�s{o� y���� y u�pt���w w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q�
�u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� n�{��uyz �� Ìu¦ouyz ���pt| v �s�� ��t�� Ð �{�y�uÄ
�� �u�ou¦s q� y{u¦�o� v �u�u���u �pz�t�w�oo��u ��s¦� u��z��o��u �u{�¥�x � �{xou���u �syz|
�tu yo��o� o�yz���os ��r�x y��| � tuvw�vs ��� £�� Ð ��� ww u� �u�{��x� ¤�o� �¥�zop �u�t��x
� �oyz�{���� m ¨© Ã ±¬±­Í§ ¯° Ã ±¬±­Í§ ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK » ¸¾¸¹À¿ » ¸¾¸¹À¿
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KL MNONPQR MNMST UVNPTWZ[ \]^VNW \]^VNWQNZ_ `]VaZ bK c]d efg
`]Va `]OQ]U
Z bK c]d efg

hUiVa
Z[`]Mj_`] bKkbT UlViMj_`] bKkbT `]Va da QT MN dUiVi `]Va `]OQ]U MN dUiVi

m

¡��sÄ ��u|����u�� y w�v�yzpou|� �~ r�zos zx¥� �~ �u{���� |v�wx��z�{o�� q� �xtu��o� v
u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �Á ww� � ¡ �t�ox u z{u|r��� w�o� � ww
o� �u�{��u���� �t�o��� � w�o� � ww o� o��u�{��u���� qyu| {���ox �u�pu�u{o�w
�u{x|t�z�ou��w {����{�w� ¡��sÄ w� v��� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x
z{u|r��x �� ww �y�v�o� � �t�¦��� �ut�|y q� ��{ uy{���o� � �u����o ���{�|� ¢�o�z� y��sop q� �~
u��{o� r�zos zx¥ � �~ ��r�u�p o�yz���z�{o� �u{���� ¡��sÄ w� t��z�����¥os ou�x� ����os v��pyx y
*�{�w uz����os ���.� �uvwptx r ~ � ~ � ��� ~ ���� ~ ��� ww� ¤�o� �¥�zop �u�t��x� ��ouy| �
wuoz�¦�� m ¨© § ««§­±¬ ¯° § ««§­±¬ ¯°

dUiVa MaVW´ Va ºº¶Æ¹ O]MS^ON ÇÈÉ

¶¹¶¶ bK µ¾¶¹¶¶ bK ½ Àº¿¹¸¾ ½ Àº¿¹¸¾

±

¡��sÄ ¥zx�����u�� Ð �tuy�{�o�� |v�wx��z�{o�� �~ o�yz���z�{o� �u{���� � �utos ¥�yz� �tuy�{�o� Ð
��v��¥ouyzos y�{u �y�v�o� � �{�os�u��w t�w�¥�|� Ï� �xtu��o� v u�u|yzt�oop {�w�ou��o�
����uz�sy�u�� ��y�x z{u|r��x �Á ww� � ¡ �t�ox u z{u|r��� w�o� � ww o� �u�{��u���� �t�o���
� w�o� � ww o� o��u�{��u���� qyu| {���ox �u�pu�u{o�w �u{x|t�z�ou��w {����{�w� ¡��sÄ w�
v��� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �� ww �y�v�o� � �t�¦��� �ut�|y
q� ��{ uy{���o� � �u����o ���{�|� ¢�o�z� �~ ��r�u�p o�yz���z�{o� �u{���� ¡��sÄ w� t��z�����¥os
ou�x� ����os v��pyx y *�{�w uz����os ���.� �uvwptx r ~ � ~ � ��� ~ ���� ~ ��� ww� ¤�o�
�¥�zop �u�t��x� ��ouy| � wuoz�¦�� Ã ¨© m® Ã§®­Ãª ¯° Ãm ®§m­m² ¯°

dUiVa MaVW´ Va ºº¶Æ¹ O]MS^ON ÇÈÉ

¶¹¶¶ bK µ¾¶¹¶¶ bK À ½À¶¹»µ ¸µ ½¼º¹º½

Ã

¡z�{ �xtu��o� v �u�u�� �uoyzt|��� � v {�w�ou��o� ����uz�sy�u�� ��y�x� �uoyzt|��� q� y����o� v
�u�u���� �tu��{� u �t���v|Ë ��~�� ww� £� ~ �� ww q��{� �r���ox y z{u|r��u| yzpox w�o� � ww�
�uoyzt|��� q� �u�t��u�p ur�z��o� �t�r�u��w �x��{u���sw {���w � u�yzso| ���� ��y�� v
u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x u z{u|r��� �� ww � �u¥o��� u z{u|r��� �Á ww�
� ¡ �t�ox u z{u|r��� w�o� � ww qyu| {���ox �u�pu�u{o�w �u{x|t�z�ou��w {����{�w� �u�
��y�u| yzu{| q� ���op �uz��o� �u�u�� ��t�utu��o� � rs��u�p o�yz���z�{o� �¤ �u~ ur�z��o�
�t�r�u��w �x��{u���sw {���w� �uvwptx r ~ � ~ � ���� ~ ��� ~ ��� ww� ¤�o� �¥�zop �u�t��x�
��ouy| � wuoz�¦�� ² ¨© ± ª¬Í­«§ ¯° mm ²«Í­®® ¯°

c]d cNKVS`¹ M"SNc\]^VaV_ Mj+` N^Qa
UNVWNZaV_ Va U[TWi

¿¶¹¶¶ bK ¿¿¶¹¶¶ bK ¸ »¾À¹¼¿ À ½¼À¹¶¶

²

Ê��{� �xtu��o� v ��r�u�p o�yz���z�{o�� �uqsv�o�� uzu¥o� �u�u�� �uoyzt|��� � y�u����ou���u
y����|� Ï��ou�s{o� y���� y u�pt���w w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os�
�{�yz q� �u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� yo��ou uwx��z�{o�� ��v �utos ��t�ut����
n�{��uyz �� Ìu¦ouyz ���pt| v �s�� ��t�� }¥�t��o�� wu�t�� v�{�o�� ut�o¦u��� ¥�to�� ¦{|z�� r�����
�u�ou¦s q� y{u¦�o� v �u�u���u �pz�t�w�oo��u ��s¦� u��z��o��u �u{�¥�x � �{xou���u �syz| �tu
yo��o� o�yz���os ��r�x y��| � tuvw�vs ��� £�� Ð ��� ww u� �u�{��x� �u�t��u�� *�t���
��tuw� ¡����s ¥�yz q� u��z��o� �t�z�{o�w � yosw�z�{o�w ¥�{u|oposw� ¤�tz����u��ou �{� ,¢ -¡0
,0 ���Á Ð Ê��{� � yzu{x �tu �v�p{����s �oyz�z|��� ¤�o� �¥�zop �u�t��x� ��ouy| � wuoz�¦�� ² ¨© ² mmÃ­²§ ¯° m¬ ²§Ã­ª® ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK ½ ºº»¹½¿ º¾ ½¿»¹µ¶

§

�uqsv�o� ¥zx� v�y|��u�� �uoz�qo�t� Ï� �xtu��o� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x
z{u|r��x �Á ww� � ¡ �t�ox u z{u|r��� w�o� � ww o� �u�{��u���� �t�o��� � w�o� � ww o�
o��u�{��u���� qyu| {���ox �u�pu�u{o�w �u{x|t�z�ou��w {����{�w� �uoz�qo�t w� v��� v
u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �� ww �y�v�o� � �t�¦��� �ut�|y q� ��{
uy{���o� � �u����o ���{�|� ¢�o�z� £~ �{���u�� v�y|��� y z{|w�o�w �uz���w� �uoz�qo�t q�
�uqsv�o� o� �u{�¥����� �uvwptx r ~ � ~ � £�� ~ ��� ~��� ww� ¤�o� �¥�zop �u�t��x� ��ouy| �
wuoz�¦�� ² ¨© ² ²m±­«« ¯° m« ¬§m­®ª ¯°

O]MS^ON Va ÇÈÉ¹ M"SNc\]^VaV� `]VWj_OV[
d_U]Q

½¿¶¹¶¶ bK ¸½¹¶¶ bK ½ µ»µ¹¼¼ ºÀ »¿¿¹¶µ

¬

�p{s�s yzpo� yzu{� �xtu��o� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �Á ww�
� ¡ �t�ox u z{u|r��� w�o� � ww o� �u�{��u���� �t�o��� � w�o� � ww o� o��u�{��u���� qyu|
{���ox �u�pu�u{o�w �u{x|t�z�ou��w {����{�w� �uvwptx r ~ � ~ � ���� ~ ���� ~��� ww� ¤�o�
�¥�zop �u�t��x� ��ouy| � wuoz�¦�� ± ¨© m ¬««­Í± ¯° Ã Ã§§­ª² ¯°

O]MS^ON Va ÇÈÉ

¶¹¶¶ bK ¸½¹¶¶ bK º ¾¿»¹À¸ » »¶¼¹µ½

«

¡��sÄ ��u|����u�� uy�v�o� ���v�w � ywpru���s ��z�t�s� Ï� �xtu��o� v u�u|yzt�oop
{�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �Á ww� � ¡ �t�ox u z{u|r��� w�o� � ww o�
�u�{��u���� �t�o��� � w�o� � ww o� o��u�{��u���� qyu| {���ox �u�pu�u{o�w
�u{x|t�z�ou��w {����{�w� ��y�� �xtu��o� v u�u|yzt�oop {�w�ou��o� ��y�x Â�� {�w�o�z�w u
ys{� w�o� ��� ww� ¡��sÄ q� ���v��yu��o� � o��uq�os o� tuv�u�x �u�x � u����|� �ut�|y q� ��{
uy{���o� � �u����o ���{�|� ¡��sÄ w� t��z�����¥os ou�x� �uvwptx r ~ � ~ � ����~ ��� ~ ���ww�
¤�o� �¥�zop �u�t��x� ��ouy| � wuoz�¦�� m ¨© ¬ ±Ã¬­®m ¯° ¬ ±Ã¬­®m ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK ¾ ¸»¾¹¶º ¾ ¸»¾¹¶º

ª

0�yzpo�� z�~z�{os rÐ���� ~ �Ð���� ww� zw��p r��� �uz�� y� v��r�ou| �u¦�tos u�u{ouyzs� Ï��tu
z�u��o� �u�tu| w�o� ys{x �� ww y �u��{��u�u| ����{�¦�u|� ��w o�yzpo�x q� z�u��o �tu��{�w v
��stu�os�u �{u~u��o��u �{�os�| � tuvs�� u��z��o ��v��¥ouyzosw� �uo�u���w�� ¤�o� �¥�zop
�u�t��x � wuoz�¦�� ± ¨© Ã ªÃ±­¬§ ¯° « ¬¬§­Ã® ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK » µ»¸¹¾¿ ¼ ¾¾¿¹»¶
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KL MNONPQR MNMST UVNPTWZ[ \]^VNW \]^VNWQNZ_ `]VaZ bK c]d efg
`]Va `]OQ]U
Z bK c]d efg

hUiVa
Z[`]Mj_`] bKkbT UlViMj_`] bKkbT `]Va da QT MN dUiVi `]Va `]OQ]U MN dUiVi

m

¡��sÄ �pz v�y|��u�� ��u|����u�� Ð �tuy�{�o� y |v�wx��z�{o�� �~ o�yz���z�{o� �u{���� � �utos
¥�yz� �tuy�{�o� Ð ��v��¥ouyzos y�{u �y�v�o� � �{�os�u��w t�w�¥�|� Ï� �xtu��o� v u�u|yzt�oop
{�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �Á ww� � ¡ �t�ox u z{u|r��� w�o� � ww o�
�u�{��u���� �t�o��� � w�o� � ww o� o��u�{��u���� qyu| {���ox �u�pu�u{o�w
�u{x|t�z�ou��w {����{�w� ¡��sÄ w� v��� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x
z{u|r��x �� ww �y�v�o� � �t�¦��� �ut�|y q� ��{ uy{���o� � �u����o ���{�|� ¢�o�z� �~ ��r�u�p
o�yz���z�{o� �u{���� ¡��sÄ w� t��z�����¥os ou�x� ����os v��pyx y *�{�w uz����os ���.� �~
�{���u�� v�y|��� y z{|w�o�w �uz���w� �uvwptx r ~ � ~ � ���� ~ ���� ~ ��� ww� ¤�o� �¥�zop
�u�t��x� ��ouy| � wuoz�¦�� ± ¨© m² ±§±­§« ¯° ±ª §®§­m² ¯°

dUiVa Va MaVW´ Va ºº¶Æ¹ O]MS^ON Va
ÇÈÉ

¶¹¶¶ bK ½¾¶¹¶¶ bK º» ¼À¸¹¿¼ ¸¼ ¿µ¿¹º½

±

¡��sÄ ��u|����u�� Ð |v�wx��z�{o�� �~ o�yz���z�{o� �u{���� Ï� �xtu��o� v u�u|yzt�oop
{�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �Á ww� � ¡ �t�ox u z{u|r��� w�o� � ww o�
�u�{��u���� �t�o��� � w�o� � ww o� o��u�{��u���� qyu| {���ox �u�pu�u{o�w
�u{x|t�z�ou��w {����{�w� ¡��sÄ w� v��� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x
z{u|r��x �� ww �y�v�o� � �t�¦��� �ut�|y q� ��{ uy{���o� � �u����o ���{�|� ¢�o�z� �~ ��r�u�p
o�yz���z�{o� �u{���� ����os v��pyx y *�{�w uz����os ���.� �uvwptx r ~ � ~ � ���� ~��� ~ ���
ww� ¤�o� �¥�zop �u�t��x� ��ouy| � wuoz�¦�� ± ¨© Ã Ímm­Ãm ¯° « ª±±­¬± ¯°

dUiVa Va MaVW´ Va ºº¶Æ¹ O]MS^ON Va
ÇÈÉ

¶¹¶¶ bK ½¾¶¹¶¶ bK » ½¿º¹»º ¾ À¶¸¹¾¸
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KL MNONPQR MNMST UVNPTWZ[ \]^VNW \]^VNWQNZ_ `]VaZ bK c]d efg
`]Va `]OQ]U
Z bK c]d efg

hUiVa
Z[`]Mj_`] bKkbT UlViMj_`] bKkbT `]Va da QT MN dUiVi `]Va `]OQ]U MN dUiVi

m

¡��sÄ ��u|����u�� y w�v�yzpou|� �~ r�zos zx¥� �~ �u{���� |v�wx��z�{o�� q� �xtu��o� v
u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �Á ww� � ¡ �t�ox u z{u|r��� w�o� � ww
o� �u�{��u���� �t�o��� � w�o� � ww o� o��u�{��u���� qyu| {���ox �u�pu�u{o�w
�u{x|t�z�ou��w {����{�w� ¡��sÄ w� v��� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x
z{u|r��x �� ww �y�v�o� � �t�¦��� �ut�|y q� ��{ uy{���o� � �u����o ���{�|� ¢�o�z� y��sop q� �~
u��{o� r�zos zx¥ � �~ ��r�u�p o�yz���z�{o� �u{���� ¡��sÄ w� t��z�����¥os ou�x� ����os v��pyx y
*�{�w uz����os ���.� �uvwptx r ~ � ~ � ���� ~ ���� ~ ��� ww� ¤�o� �¥�zop �u�t��x� ��ouy| �
wuoz�¦�� ± ¨© ¬ ²²¬­²ª ¯° m± ªÍ±­Í¬ ¯°

dUiVa Va MaVW´ Va ºº¶Æ¹ O]MS^ON Va
ÇÈÉ

¶¹¶¶ bK µ¾¶¹¶¶ bK ¿ ¿µ¾¹½µ ºº º¼¸¹À¾

±

¡z�{ �xtu��o� v �u�u�� �uoyzt|��� � v {�w�ou��o� ����uz�sy�u�� ��y�x� �uoyzt|��� q� y����o� v
�u�u���� �tu��{� u �t���v|Ë ��~�� ww� £� ~ �� ww q��{� �r���ox y z{u|r��u| yzpox w�o� � ww�
�uoyzt|��� q� �u�t��u�p ur�z��o� �t�r�u��w �x��{u���sw {���w � u�yzso| ���� ��y�� v
u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x u z{u|r��� �� ww � �u¥o��� u z{u|r��� �Á ww�
� ¡ �t�ox u z{u|r��� w�o� � ww qyu| {���ox �u�pu�u{o�w �u{x|t�z�ou��w {����{�w� �u�
��y�u| yzu{| q� ���op �uz��o� �u�u�� ��t�utu��o� � rs��u�p o�yz���z�{o� �¤ �u~ ur�z��o�
�t�r�u��w �x��{u���sw {���w� �uvwptx r ~ � ~ � ���� ~ ��� ~ ��� ww� ¤�o� �¥�zop �u�t��x�
��ouy| � wuoz�¦�� ± ¨© ± ª¬Í­«§ ¯° § «ÃÍ­§® ¯°

c]d cNKVS`¹ M"SNc\]^VaV_ Mj+` N^Qa
UNVWNZaV_ Va U[TWi

¿¶¹¶¶ bK ¿¿¶¹¶¶ bK ¸ »¾À¹¼¿ ½ ¼»À¹¿¶

Ã

Ê��{� q� �xtu��o� v ��r�u�p o�yz���z�{o�� �uqsv�o�� uzu¥o� �u�u�� �uoyzt|��� � y�u����ou���u
y����|� Ï��ou�s{o� y���� y u�pt���w w� �t|�u�� uz�ut � u�pt��{� �tu q��ou�|��� |��u��os�
�{�yz q� �u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w� yo��ou uwx��z�{o�� ��v �utos ��t�ut����
n�{��uyz �� Ìu¦ouyz ���pt| v �s�� ��t�� }¥�t��o�� wu�t�� v�{�o�� ut�o¦u��� ¥�to�� ¦{|z�� r�����
�u�ou¦s q� y{u¦�o� v �u�u���u �pz�t�w�oo��u ��s¦� u��z��o��u �u{�¥�x � �{xou���u �syz| �tu
yo��o� o�yz���os ��r�x y��| � tuvw�vs ��� £�� Ð ��� ww u� �u�{��x� �u�t��u�� *�t���
��tuw� ¡����s ¥�yz q� u��z��o� �t�z�{o�w � yosw�z�{o�w ¥�{u|oposw� ¤�tz����u��ou �{� ,¢ -¡0
,0 ���Á Ð Ê��{� � yzu{x �tu �v�p{����s �oyz�z|��� ¤�o� �¥�zop �u�t��x� ��ouy| � wuoz�¦�� ± ¨© ² mmÃ­²§ ¯° ª ±±¬­Í® ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK ½ ºº»¹½¿ µ ¸¸¾¹À¶

²

�uqsv�o� ¥zx� v�y|��u�� �uoz�qo�t� Ï� �xtu��o� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x
z{u|r��x �Á ww� � ¡ �t�ox u z{u|r��� w�o� � ww o� �u�{��u���� �t�o��� � w�o� � ww o�
o��u�{��u���� qyu| {���ox �u�pu�u{o�w �u{x|t�z�ou��w {����{�w� �uoz�qo�t w� v��� v
u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �� ww �y�v�o� � �t�¦��� �ut�|y q� ��{
uy{���o� � �u����o ���{�|� ¢�o�z� £~ �{���u�� v�y|��� y z{|w�o�w �uz���w� �uoz�qo�t q�
�uqsv�o� o� �u{�¥����� �uvwptx r ~ � ~ � £�� ~ ��� ~��� ww� ¤�o� �¥�zop �u�t��x� ��ouy| �
wuoz�¦�� ± ¨© ² ²m±­«« ¯° ª ª±§­§² ¯°

O]MS^ON Va ÇÈÉ¹ M"SNc\]^VaV� `]VWj_OV[
d_U]Q

½¿¶¹¶¶ bK ¸½¹¶¶ bK ½ µ»µ¹¼¼ À ¾¼¼¹¿½

§

¡��sÄ ¥zx� v�y|��u��� Ï� �xtu��o� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �Á
ww� � ¡ �t�ox u z{u|r��� w�o� � ww o� �u�{��u���� �t�o��� � w�o� � ww o� o��u�{��u����
qyu| {���ox �u�pu�u{o�w �u{x|t�z�ou��w {����{�w� ¡��sÄ w� v��� v u�u|yzt�oop {�w�ou��o�
����uz�sy�u�� ��y�x z{u|r��x �� ww �y�v�o� � �t�¦��� �ut�|y q� ��{ uy{���o� � �u����o
���{�|� ¡��sÄ w� t��z�����¥os ou�x� £~ �{���u�u| v�y|��| y z{|w�o�w �uz���w� �utos �tx�s �{�z
o�{u¦�o� o� �u�s��� �uvwptx r ~ � ~ � ��� ~ ��� ~ ��� ww� ¤�o� �¥�zop �u�t��x� ��ouy| �
wuoz�¦�� ± ¨© ¬ mmm­®Í ¯° m± ±±±­mª ¯°

O]MS^Oa Va ÇÈÉ

¶¹¶¶ bK ¿¾¹¶¶ bK ¾ ¶¿¿¹¶À º¸ ºº¶¹ºµ

¬

¡��sÄ ��u|����u�� uy�v�o� ���v�w � ywpru���s ��z�t�s� Ï� �xtu��o� v u�u|yzt�oop
{�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �Á ww� � ¡ �t�ox u z{u|r��� w�o� � ww o�
�u�{��u���� �t�o��� � w�o� � ww o� o��u�{��u���� qyu| {���ox �u�pu�u{o�w
�u{x|t�z�ou��w {����{�w� ��y�� �xtu��o� v u�u|yzt�oop {�w�ou��o� ��y�x Â�� {�w�o�z�w u
ys{� w�o� ��� ww� ¡��sÄ q� ���v��yu��o� � o��uq�os o� tuv�u�x �u�x � u����|� �ut�|y q� ��{
uy{���o� � �u����o ���{�|� ¡��sÄ w� t��z�����¥os ou�x� �uvwptx r ~ � ~ � ����~ ��� ~ ���ww�
¤�o� �¥�zop �u�t��x� ��ouy| � wuoz�¦�� m ¨© ¬ ±Ã¬­®m ¯° ¬ ±Ã¬­®m ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK ¾ ¸»¾¹¶º ¾ ¸»¾¹¶º

«

0�yzpo�� z�~z�{os rÐ���� ~ �Ð��� ww� zw��p r��� �uz�� y� v��r�ou| �u¦�tos u�u{ouyzs� Ï��tu
z�u��o� �u�tu| w�o� ys{x �� ww y �u��{��u�u| ����{�¦�u|� ��w o�yzpo�x q� z�u��o �tu��{�w v
��stu�os�u �{u~u��o��u �{�os�| � tuvs�� u��z��o ��v��¥ouyzosw� �uo�u���w�� ¤�o� �¥�zop
�u�t��x � wuoz�¦�� ± ¨© m ª§ª­Í§ ¯° Ã «m«­Í® ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK º µ¿µ¹À¿ » ¼º¼¹À¶
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KL MNONPQR MNMST UVNPTWZ[ \]^VNW \]^VNWQNZ_ `]VaZ bK c]d efg
`]Va `]OQ]U
Z bK c]d efg

hUiVa
Z[`]Mj_`] bKkbT UlViMj_`] bKkbT `]Va da QT MN dUiVi `]Va `]OQ]U MN dUiVi

m

¡��sÄ ��u|����u�� y w�v�yzpou|� �~ r�zos zx¥� �~ �u{���� |v�wx��z�{o�� q� �xtu��o� v
u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �Á ww� � ¡ �t�ox u z{u|r��� w�o� � ww
o� �u�{��u���� �t�o��� � w�o� � ww o� o��u�{��u���� qyu| {���ox �u�pu�u{o�w
�u{x|t�z�ou��w {����{�w� ¡��sÄ w� v��� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x
z{u|r��x �� ww �y�v�o� � �t�¦��� �ut�|y q� ��{ uy{���o� � �u����o ���{�|� ¢�o�z� y��sop q� �~
u��{o� r�zos zx¥ � �~ ��r�u�p o�yz���z�{o� �u{���� ¡��sÄ w� t��z�����¥os ou�x� ����os v��pyx y
*�{�w uz����os ���.� �uvwptx r ~ � ~ � ���� ~ ���� ~ ��� ww� ¤�o� �¥�zop �u�t��x� ��ouy| �
wuoz�¦�� Ã ¨© ¬ ±Í®­¬Í ¯° mª ª«±­®« ¯°

dUiVa Va MaVW´ Va ºº¶Æ¹ O]MS^ON Va
ÇÈÉ

¶¹¶¶ bK µ¾¶¹¶¶ bK ¿ ½»¶¹¾À º¾ ¸À¸¹¶¼

±

¡��sÄ ��u|����u�� y w�v�yzpou|� ��~ �u{���� |v�wx��z�{o�� ��{u�tuy�{�o� ����� � t�w�¥�|� Ï�
�xtu��o� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �Á ww� � ¡ �t�ox u z{u|r���
w�o� � ww o� �u�{��u���� �t�o��� � w�o� � ww o� o��u�{��u���� qyu| {���ox �u�pu�u{o�w
�u{x|t�z�ou��w {����{�w� ¡��sÄ w� v��� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x
z{u|r��x �� ww �y�v�o� � �t�¦��� �ut�|y q� ��{ uy{���o� � �u����o ���{�|� ¢�o�z� y��sop q� ��~
��r�u�p o�yz���z�{o� �u{���� ¡��sÄ w� t��z�����¥os ou�x� ����os v��pyx y *�{�w uz����os ���.�
�uvwptx r ~ � ~ � ���� ~ ���� ~ ��� ww� ¤�o� �¥�zop �u�t��x� ��ouy| � wuoz�¦�� ² ¨© mÃ §±ª­§m ¯° §² mm²­®² ¯°

dUiVa Va MaVW´ Va ºº¶Æ¹ O]MS^ON Va
ÇÈÉ

¶¹¶¶ bK µ¾¶¹¶¶ bK º¸ ¾¾µ¹¿º ¿¶ ¾¼½¹¶½

Ã

¡��sÄ ��v ����s� �~ �u{���� q� �xtu��o� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x
�Á ww� � ¡ �t�ox u z{u|r��� w�o� � ww o� �u�{��u���� �t�o��� � w�o� � ww o�
o��u�{��u���� qyu| {���ox �u�pu�u{o�w �u{x|t�z�ou��w {����{�w� ¡��sÄ w� v��� v
u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �Á ww o�{u¦�o� o� �ut�|y|� �ut�|y q�
��{ uy{���o� � �u����o ���{�|� ¢�o�z� y��sop q� �~ ��r�u�p o�yz���z�{o� �u{���� ¡��sÄ w�
t��z�����¥os ou�x� �uvwptx r ~ � ~ � ��� ~ ��� ~ ���ww� ¤�o� �¥�zop �u�t��x� ��ouy| �
wuoz�¦�� m ¨© ± ±ªª­¬ª ¯° ± ±ªª­¬ª ¯°

O]MS^ON Va ÇÈÉ

¶¹¶¶ bK ½µ¹¶¶ bK ¸ ¸½¶¹¾µ ¸ ¸½¶¹¾µ

²

¡��sÄ ��v ����s� �~ �u{���� q� �xtu��o� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x
�Á ww� � ¡ �t�ox u z{u|r��� w�o� � ww o� �u�{��u���� �t�o��� � w�o� � ww o�
o��u�{��u���� qyu| {���ox �u�pu�u{o�w �u{x|t�z�ou��w {����{�w� ¡��sÄ w� v��� v
u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �� ww �y�v�o� � �t�¦��� �ut�|y q� ��{
uy{���o� � �u����o ���{�|� ¢�o�z� y��sop q� �~ ��r�u�p o�yz���z�{o� �u{���� ¡��sÄ w�
t��z�����¥os ou�x� �uvwptx r ~ � ~ � ��� ~ ��� ~ ���ww� ¤�o� �¥�zop �u�t��x� ��ouy| �
wuoz�¦�� m ¨© m «ªÍ­ªª ¯° m «ªÍ­ªª ¯°

O]MS^ON Va ÇÈÉ

¶¹¶¶ bK º¶¹¶¶ bK º ¼¼À¹µµ º ¼¼À¹µµ

§

�tx�s �{�z o� y�yz��| osv���� y��sos� q� �xtu��o� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x
z{u|r��x �Á ww� � ¡ �t�ox u z{u|r��� w�o� � ww qyu| {���ox �u�pu�u{o�w �u{x|t�z�ou��w
{����{�w� �uvwptx r ~ � ~ � ���� ~ �Á ~ ��� ww� ¤�o� �¥�zop �u�t��x� ��ouy| � wuoz�¦�� m ¨© ¬±±­Ã§ ¯° ¬±±­Ã§ ¯°

O]MS^ON Va ÇÈÉ

¶¹¶¶ bK ½¶¹¶¶ bK ¿µ¸¹»¿ ¿µ¸¹»¿

¬

¡��sÄ �pz v�y|��u��� Ï� �xtu��o� v u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x �Á
ww� � ¡ �t�ox u z{u|r��� w�o� � ww o� �u�{��u���� �t�o��� � w�o� � ww o� o��u�{��u����
qyu| {���ox �u�pu�u{o�w �u{x|t�z�ou��w {����{�w� ¡��sÄ w� v��� v u�u|yzt�oop {�w�ou��o�
����uz�sy�u�� ��y�x z{u|r��x �� ww �y�v�o� � �t�¦��� �ut�|y q� ��{ uy{���o� � �u����o
���{�|� ¡��sÄ w� t��z�����¥os ou�x� �~ �{���u�u| v�y|��| y z{|w�o�w �uz���w� �utos �tx�s �{�z
o�{u¦�o� o� �u�s��� �uvwptx r ~ � ~ � Á�� ~ ���� ~ ��� ww� ¤�o� �¥�zop �u�t��x� ��ouy| �
wuoz�¦�� m ¨© ª ®Í²­«ª ¯° ª ®Í²­«ª ¯°

O]MS^ON Va ÇÈÉ

¶¹¶¶ bK ¾½¹¶¶ bK µ ¶»¶¹¼µ µ ¶»¶¹¼µ

«

¡z�{ �xtu��o� v �u�u�� �uoyzt|��� � v {�w�ou��o� ����uz�sy�u�� ��y�x z{u|r��x� �uoyzt|��� q�
y����o� v �u�u���� �tu��{� u �t���v|Ë �� ~ �� ww q��{� �r���ox y z{u|r��u| yzpox w�o� � ww�
�uoyzt|��� q� �u�t��u�p ur�z��o� �t�r�u��w �x��{u���sw {���w � u�yzso| ���� ��y�� v
u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x u z{u|r��� �� ww � �u¥o���� � ¡ �t�ox u
z{u|r��� w�o� � ww qyu| {���ox �u�pu�u{o�w �u{x|t�z�ou��w {����{�w� �uvwptx r ~ � ~ �
���� ~ ��� ~ ���� ww� ¤�o� �¥�zop �u�t��x� ��ouy| � wuoz�¦�� m ¨© ª ²Í¬­m² ¯° ª ²Í¬­m² ¯°

MjN³SO MN^VNP] Va ¿¶·¿¶UU¹ Z]OSQNTW
^]TQR Va ºº¶¶·¸¶¶¶¹ c]d cNKVS`]

¶¹¶¶ bK ¸ ºµ¶¹¶¶ bK ¾ »º¾¹º½ ¾ »º¾¹º½

ª

Ê��{� q� �xtu��o� v �u�u�� �t|¦o� �uoyzt|��� � �{�yzu���u y�u����ou���u y����|� Ê��{� q�
yzu�u��z�{o� w�o� � �y o� y��� o��u w�o� �£ o� �u�u�� yzuq�o� �uoyzt|��� q� u����o� v
�u�u���u �tu��{| u �t���v|Ë �� ww zt|��� y w�o�w�{os z{u|r��u| yzpox ���ww� �uoyzt|��� q�
�u�t��u�p ur�z��o� �t�r�u��w �x��{u���sw {���w � u�yzso| ���� �uoz��zos �{u��x �uoyzt|���
y �u�{��u| qyu| u��z��ox �{�yzu��w� �{|v��x � r��� ��t�p� �z�t� w�qs o� y�u�os yzt�op ��{�� ��
�uoyzt|��� qyu| o�zu��ox� Ê��{� z�u�s q��ou�s{o� y���� y u�pt���w� �z�t� w� �t|�u�� uz�ut �
u�pt��{� �tu q��ou�|��� |��u��os� �{�yz q� �u{x�tu�x{�ou��� y� �v�|��u��w �u{rz���w�
yo��ou uwx��z�{o�� ��v �utos ��t�ut���� n�{��uyz y����| �� Ìu¦ouyz ���pt| v �s�� ��t�� Ð w�o�
� ��t���� {uÎ� r�u{x }¦{|z�� ut�o¦u��� wu�t�� r����� ¤�o� �¥�zop �u�t��x� ��ouy| � wuoz�¦�� m® ¨© m Í²²­®® ¯° mÍ ²²®­®® ¯°

c]d] dUiV

¶¹¶¶ bK ¶¹¶¶ bK º À½½¹¶¶ ºÀ ½½¶¹¶¶

Í

¡z�{ �xtu��o� v �u�u�� �uoyzt|��� � v {�w�ou��o� ����uz�sy�u�� ��y�x� �uoyzt|��� q� y����o� v
�u�u���� �tu��{� u �t���v|Ë ��~�� ww� £� ~ �� ww q��{� �r���ox y z{u|r��u| yzpox w�o� � ww�
�uoyzt|��� q� �u�t��u�p ur�z��o� �t�r�u��w �x��{u���sw {���w � u�yzso| ���� ��y�� v
u�u|yzt�oop {�w�ou��o� ����uz�sy�u�� ��y�x u z{u|r��� �� ww � �u¥o��� u z{u|r��� �Á ww�
� ¡ �t�ox u z{u|r��� w�o� � ww qyu| {���ox �u�pu�u{o�w �u{x|t�z�ou��w {����{�w� �u�
��y�u| yzu{| q� ���op �uz��o� �u�u�� ��t�utu��o� � rs��u�p o�yz���z�{o� �¤ �u~ ur�z��o�
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