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��

>Zgh� J_r_gb_�PiZjZ  �P\h^u  ���d]W�  ��q&W�  ����q&
Kd]>`����F

ο
 

d]>`�����/ �u (i ± "�(\ ± "

?\h^u  �4hoe?iZjZ  �4dhg^_gk���4hoe
�WW�FP? ��\h^u � /P�WW�FP? ��iZjZ �� 

d>`���K���d]�Kd]>`����(<  �u ο
ο

 �u� d>`���d]�d]>`�����? �i d>`����d>`���d>`����  � Hl\_l� ����d>`� �����d>`�



��

JZa^_e�,,,��We_dljbq_kdb_�y\e_gby������MijZ`g_gb_���AZ^Zgb_�� �Fh`_l� eb� dZdZy�eb[h� qZklbpZ� bf_lv� aZjy^�� ij_\urZxsbc�aZjy^� we_dljhgZ� \ ���� jZaZ"� JZ\guc� mljh_gghfm� aZjy^m�we_dljhgZ"�JZ\guc�����aZjy^Z�we_dljhgZ"Hl\_l�QZklbpZ� fh`_l� bf_lv� aZjy^� djZlguc � ���� u ����� De�� l�� _��jZ\guc�p_ehfm�qbkem�aZjy^h\�we_dljhgZ�AZ^Zgb_�� �We_dljhkdhim� khh[sbeb� aZjy^�� jZ\guc� ± ���� Â���� De��DZdhfm�qbkem�we_dljhgh\�khhl\_lkl\m_l�wlhl�aZjy^"Hl\_l�T� �� ����u ������DeT� �� ����u ����� DeQ� �T�TH  ���u ��� we_dljhgh\AZ^Zgb_�� �Bkihevamy� ^Zggu_� l_dklZ�� \uqbkebl_� fZkkm� h^ghc� fhe_dmeu�\h^hjh^Z�>Zgh� J_r_gb_�PH  �����Â����� d]Pg  ������PHPg ± "
 uu u � d]���������P����P ��Hg d]������d]������� ���� �� u u 

Hl\_l� �d]����� ���u|
�����MijZ`g_gb_���AZ^Zgb_�� �< y^j_� ZlhfZ� m]e_jh^Z� kh^_j`blky� ��� qZklbp�� <hdjm]� y^jZ�^\b`mlky���we_dljhgh\��Kdhevdh�\ y^j_�wlh]h�ZlhfZ�ijhlhgh\�bkdhevdh�g_cljhgh\"



��

Hl\_l�AZjy^� we_dljhgh\� jZ\_g� ih� fh^mex� aZjy^m� ijhlhgh\��kh^_j`Zsboky�\ y^j_��Ihkdhevdm� aZjy^�ijhlhgZ�ih�fh^mex�jZ\_g�aZjy^m�we_dljhgZ��ijhlhgh\�\ y^j_�kh^_j`blky�r_klv��AgZy��qlh�\k_]h�qZklbp�\ y^j_�^\_gZ^pZlv��gZoh^bf��qlh�\ y^j_�m]e_jh^Z�kh^_j`blky�r_klv�g_cljhgh\�AZ^Zgb_�� �Hl ZlhfZ� ]_eby� hl^_ebeky� h^bg� we_dljhg�� DZd� gZau\Z_lky�hklZ\rZyky�qZklbpZ"�DZdh\�__ aZjy^"Hl\_l�:lhf�� ihl_jy\rbc� h^bg� we_dljhg�� gZau\Z_lky� iheh`bl_evguf�bhghf�b bf__l�iheh`bl_evguc�aZjy^�AZ^Zgb_�� �< dZdhf�kemqZ_�Zlhf�klZgh\blky�hljbpZl_evguf�bhghf"Hl\_l�< kemqZ_��_keb�d g_cljZevghfm�Zlhfm�ijbkh_^bgy_lky�we_dljhg��b aZjy^�ZlhfZ�klZgh\blky�hljbpZl_evguf����� MijZ`g_gb_���AZ^Zgb_�� �Ihq_fm� fh`gh� gZwe_dljbah\Zlv� lj_gb_f� w[hgblh\mx�iZehqdm�� ^_j`Z� __ \� jmd_�� Z f_lZeebq_kdbc� kl_j`_gv� g_evay�lZdbf�h[jZahf�gZwe_dljbah\Zlv"Hl\_l�F_lZeebq_kdbc� kl_j`_gv� y\ey_lky� ijh\h^gbdhf�� Ijb�we_dljbaZpbb� hg� ijhimklbl� q_j_a� k_[y we_dljbq_kdb_� aZjy^u��dhlhju_�q_j_a�l_eh�q_eh\_dZ�mc^ml�\ a_fex�AZ^Zgb_�� �Ijb� kh_^bg_gbb� ih\j_`^_gguo� ijh\h^h\� fhgl_j� gZ^_\Z_l�j_abgh\u_�i_jqZldb��AZq_f�hg�wlh�^_eZ_l"Hl\_l�Dhgpu� ijh\h^h\� g_� bahebjh\Zgu�� Z l_eh� q_eh\_dZ� ohjhrh�ijh\h^bl� we_dljbq_kdbc lhd�� Ihwlhfm� fhgl_j� bahebjm_l� jmdb�j_abgh�



��

\ufb� i_jqZldZfb�� qlh[u� we_dljbq_kdb_� aZjy^u� ba� ijh\h^h\� g_�ijhoh^beb�q_j_a�l_eh� AZ^Zgb_�� �Ijb� gZeb\Zgbb� [_gabgZ� dhjimk� [_gah\haZ� ijb ihfhsb�f_lZeebq_kdh]h� ijh\h^gbdZ� h[yaZl_evgh� kh_^bgyxl� k a_fe_c��AZq_f�wlh�^_eZxl"Hl\_l�< ijhp_kk_�gZeb\Zgby�[_gabgZ�gZ�dhjimk_�[_gah\haZ�ihy\ey_lky�we_dljbq_kdbc�aZjy^��Ihy\b\rbcky�we_dljbq_kdbc�aZjy^ ³hl\h^yl´�\ a_fex� ijb� ihfhsb�f_lZeebq_kdh]h� ijh\h^gbdZ�� ij_^hl\jZsZy��lZdbf�h[jZahf��ihy\e_gb_�bkdj��l�_��\hagbdgh\_gb_�ih`ZjZ������MijZ`g_gb_���AZ^Zgb_�� �GZq_jlbl_� ko_fm� p_ib�� kh^_j`Zs_c� h^bg� ]Zev\Zgbq_kdbc�we_f_gl� b ^\Z� a\hgdZ�� dZ`^uc� ba� dhlhjuo� fh`gh� \dexqZlv�hl^_evgh�^jm]�hl�^jm]Z�Hl\_l�Ko_fZ�fh`_l�bf_lv�ke_^mxsbc�\b^�� �

AZ^Zgb_�� �



��

Ijb^mfZcl_�ko_fm�kh_^bg_gby�we_f_glZ��a\hgdZ�b ^\mo�dghihd��jZkiheh`_gguo� lZd�� qlh[u� fh`gh� [ueh� [u� iha\hgblv� ba� ^\mo�jZaguo�f_kl�Hl\_l�Fh`gh�bah[jZablv��gZijbf_j��ke_^mxsmx�ko_fm�� �

AZ^Zgb_�� �GZ� jbkmgd_� ��� ^ZgZ� ko_fZ� kh_^bg_gby� eZfiu� b ^\mo�i_j_dexqZl_e_c�� JZkkfhljbl_� ko_fm� b ih^mfZcl_�� ]^_� fh`gh�ijbf_gblv�lZdmx�ijh\h^dm�Hl\_l�JZkkfhljbf�ko_fm�

LZdmx� ko_fm� fh`gh� ijbf_gblv�� qlh[u� hk\_s_gb_�� gZijbf_j��dhjb^hjZ� beb� dhfgZlu��fh`gh� [ueh� \dexqZlv� beb� \udexqZlv�ba�jZaguo�f_kl� AZ^Zgb_�� �



��

GZjbkmcl_� ko_fm� p_ib� dZjfZggh]h� nhgZjy� �kf�� jbk�� ���� bgZah\bl_�qZklb�wlhc�p_ib��Hij_^_ebl_��dZdb_�we_f_glu�nhgZjy�hlf_q_gu�pbnjZfb���± ��
Hl\_l� dexq�

� ��eZfiZ � ;ZlZj_y�we_f_glh\
�����MijZ`g_gb_���AZ^Zgb_�� �KbeZ� lhdZ� \ p_ib� we_dljbq_kdhc� iebldb� jZ\gZ� ���� :�� DZdhc�we_dljbq_kdbc� aZjy^� ijhoh^bl� q_j_a� ihi_j_qgh_� k_q_gb_� __kibjZeb�aZ����fbg">Zgh� J_r_gb_�,� �����$W� ����fbg� �����kT�± " WT,  De���F���$���W,T  u u Hl\_l� ����De� AZ^Zgb_�� �KbeZ�lhdZ� \ p_ib� we_dljbq_kdhc eZfiu� jZ\gZ� ����:��Kdhevdh�we_dljhgh\�ijhoh^bl�q_j_a�ihi_j_qgh_�k_q_gb_�kibjZeb�aZ���fbg">Zgh� J_r_gb_�,� �����:



��

W� ��fbg� �����kTF  ������Â����� DeQ_ ± " WT,  �� W,T u �� HHH T W,TTQ u  
������H ������������De����� F���:���Q �|� � u �

2l\_l� ����� ���� we_dljhgh\�AZ^Zgb_�� �<ujZabl_�\ Zfi_jZo�kbem�lhdZ��jZ\gmx������f:������f:�����f:����d:�Hl\_l������f:� ������u ������:  ���:����f:� �����:���f:� �������:��d:� ������: �����MijZ`g_gb_���AZ^Zgb_�� �Ijb� \dexq_gbb� \ p_iv� Zfi_jf_ljZ� lZd�� dZd� ihdZaZgh� gZ�jbkmgd_� ���� Z�� kbeZ� lhdZ� [ueZ� ���� :�� DZdh\u� [m^ml� ihdZaZgby�Zfi_jf_ljZ�ijb \dexq_gbb�_]h�\ lm�`_�p_iv�lZd��dZd�bah[jZ`_gh�gZ�jbkmgd_�����[�Hl\_l�KbeZ� lhdZ� \h� \k_o� mqZkldZo� p_ib�� \ gZr_f� kemqZ_�� h^bgZdh\Z��wlh�agZqbl��qlh�ihdZaZgby�[m^ml�h^bgZdh\u�AZ^Zgb_�� �DZd�fh`gh�ijh\_jblv�ijZ\bevghklv�ihdZaZgbc�Zfi_jf_ljZ�kihfhsvx� ^jm]h]h� Zfi_jf_ljZ�� lhqghklv� ihdZaZgbc� dhlhjh]h�ijh\_j_gZ"Hl\_l�H[Z�Zfi_jf_ljZ�gm`gh�\dexqblv�ihke_^h\Zl_evgh�\ p_iv��?keb�bo� ihdZaZgby� kh\iZ^ml�� agZqbl�� \lhjhc� Zfi_jf_lj� ^Z_l lhqgu_�ihdZaZgby� AZ^Zgb_�� �Bf__lky�lhqguc�Zfi_jf_lj��



��

DZd�� ihevamykv� bf�� gZg_klb� rdZem� gZ� ^jm]hc�� _s_� g_�ijh]jZ^mbjh\Zgguc�Zfi_jf_lj"Hl\_l�<dexqblv� \ p_iv� ihke_^h\Zl_evgh� h[Z� ijb[hjZ��Dh]^Z� lhdZ� \p_ib�g_l�hlf_lblv ©�ª��aZl_f�ijhimklblv�q_j_a�p_iv�g_dhlhjuc�lhd�b hlf_lblv�iheh`_gb_�klj_edb��AZl_f��agZy�agZq_gb_�lhdZ��dhlhjuc�[ue�ijhims_g�ba�ihdZaZgbc�i_j\h]h� Zfi_jf_ljZ� jZa^_eblv� ijhf_`mldb� f_`^m� hlf_ldZfb� gZ�g_h[oh^bfh_�dhebq_kl\h�jZ\guo�^he_c������MijZ`g_gb_���AZ^Zgb_�� �GZq_jlbl_� ko_fm� p_ib�� khklhys_c� ba� ZddmfmeylhjZ�� eZfiu��dexqZ��Zfi_jf_ljZ�b \hevlf_ljZ��^ey�kemqZy��dh]^Z�\hevlf_ljhf�baf_jyxl�gZijy`_gb_�gZ�ihexkZo�bklhqgbdZ�lhdZ�Hl\_l�
� �
$

9

�����MijZ`g_gb_���AZ^Zgb_�� �Ijb� gZijy`_gbb� gZ� dhgpZo� mqZkldZ� p_ib�� jZ\ghf� �� <�� kbeZ�lhdZ� \ ijh\h^gbd_� ���� :�� DZdbf� ^he`gh� [ulv� gZijy`_gb_� ��qlh[u�\ lhf�`_�ijh\h^gbd_�kbeZ�lhdZ�[ueZ�����:">Zgh� J_r_gb_�8�  ���%,�  �����$,�  �����:
Ihkdhevdm�gZijy`_gb_�\ p_ib�ijhihjpbhgZevgh�kbe_�lhdZ��



��

8� ± "
� ������� , ,88�,8,8 u  

<�:��� :���%�8�  u 
Hl\_l� ��<� AZ^Zgb_�� �Ijb� gZijy`_gbb� gZ� dhgpZo� ijh\h^gbdZ� �� < kbeZ� lhdZ� \ijh\h^gbd_� � ���� :�� DZdhc� [m^_l� kbeZ� lhdZ� \ ijh\h^gbd_�� _keb�gZijy`_gb_�gZ�_]h�dhgpZo�m\_ebqblvky�^h���<"�?keb�gZijy`_gb_�gZ�_]h�dhgpZo�mf_gvrblvky�^h���<">Zgh� J_r_gb_�8�  ���%,�  �����$8�  ���%8�  ���%,� ± "�,� ± "

���� ,8,8  ��� ���� ,8,8  
� ��� 88,, u ��� :�<� <�:���,�  u 
� ��� 88,, u ��� :����<� <�:���,�  u 

Hl\_l� ��:�������:������MijZ`g_gb_���AZ^Zgb_�� �GZq_jlbl_� ko_fm� p_ib�� bah[jZ`_gghc� gZ� jbkmgd_� ���� bh[tykgbl_�hiul��ijh\_^_gguc�ih ^Zgghfm�jbkmgdm�Hl\_l�



��

5� 5�
$

9
AZ^Zgb_�� �<ujZabl_� \ hfZo� agZq_gb_� ke_^mxsbo� khijhlb\e_gbc�� ����fHf������dHf�����FHf�Hl\_l�����fHf� �����Hf����dHf� �����Hf���Fhf� ����������Hf AZ^Zgb_�� �KbeZ� lhdZ� \ kibjZeb� we_dljbq_kdhc� eZfiu� ���� : ijb�gZijy`_gbb�gZ�__ dhgpZo���<��Hij_^_ebl_�khijhlb\e_gb_�kibjZeb�>Zgh� J_r_gb_�,� �����:8� ���%5�± " 58,  ���

,85  
2f�:��� %�5   

Hl\_l� ��Hf� ���� MijZ`g_gb_���AZ^Zgb_�� �GZijy`_gb_� gZ� aZ`bfZo� we_dljbq_kdh]h� mlx]Z� ���� <��khijhlb\e_gb_� gZ]j_\Zl_evgh]h� we_f_glZ� mlx]Z� ��� Hf�� Q_fm�jZ\gZ�kbeZ�lhdZ�\ gZ]j_\Zl_evghf�we_f_gl_"



��

>Zgh� J_r_gb_�8� �����%5� ����Hf,�± " :���2f�� %���58,    
Hl\_l� ����:� AZ^Zgb_�� �KbeZ� lhdZ� \ kibjZeb� we_dljbq_kdhc� eZfiu� ���� :��khijhlb\e_gb_� eZfiu� ���� Hf�� Hij_^_ebl_� gZijy`_gb_�� ih^�dhlhjuf�]hjbl�eZfiZ��>Zgh� J_r_gb_�,� �����$5� �����Hf8�± " 58,  ���8� �,5

%���2f���:���8  u Hl\_l� ����<� AZ^Zgb_�� �DZdbf� khijhlb\e_gb_f� h[eZ^Z_l� \hevlf_lj�� jZkkqblZgguc�gZ�����<��_keb�kbeZ�lhdZ�\ g_f�g_�^he`gZ�ij_\urZlv������:">Zgh� J_r_gb_�8� �����%,� ������$5�± " 58,  ���
,85  

dHf��f�����$���� %���5    
Hl\_l� ���dHf� AZ^Zgb_�� �Hij_^_ebl_� ih ]jZnbdm� �kf�� jbk�� ���� khijhlb\e_gb_� ^Zggh]h�ijh\h^gbdZ�Hl\_l�<havf_f�agZq_gby�8��,�\ ex[hc�lhqd_�]jZnbdZ�Hf�$��� %�5   



��

58,  
,85  

AZ^Zgb_�� �GZ� jbkmgd_� ��� bah[jZ`_gu� ]jZnbdb� aZ\bkbfhklb� kbeu�lhdZhl� gZijy`_gby� ^ey� ^\mo� ijh\h^gbdh\� : b� <�� DZdhc� ba� wlbo�ijh\h^gbdh\� h[eZ^Z_l� [hevrbf� khijhlb\e_gb_f"� Hij_^_ebl_�khijhlb\e_gb_�dZ`^h]h�ba�ijh\h^gbdh\�;hevrbf�khijhlb\e_gb_f�h[eZ^Z_l�ijh\h^gbd��m dhlhjh]h�ijb�lhf�`_�gZijy`_gbb�gZ�dhgpZo�f_gvrZy�kbeZ�lhdZ� < ^Zgghf�kemqZ_�wlh�ijh\h^gbd�<�
,���$

:
<

8��%��� �� �� �� �� ��
�
��
�
�

Hf�$�%�,85 $$$    2f�$�%�,85 %%%    
Hl\_l� ��Hf����Hf�AZ^Zqb�gZ�ih\lhj_gb_�klj����AZ^Zgb_�� �JZkkfhljbl_�ko_fm�we_dljbq_kdhc�p_ib��bah[jZ`_gghc�gZ�jbk������ DZd� \dexq_gu� \ wlm� p_iv� baf_jbl_evgu_� ijb[hju"� DZdb_�\_ebqbgu� hgb� baf_jyxl"� DZdh\u� p_gZ� ^_e_gby� b ihdZaZgby�dZ`^h]h�ijb[hjZ"



��

Hl\_l�:fi_jf_lj�± ihke_^h\Zl_evgh��\hevlf_lj�± iZjZee_evgh�khijhlb\e_gbx��baf_jyxl�kbem�lhdZ�b gZijy`_gby�gZ�dhgpZo�ijh\h^gbdZ�khhl\_lkl\_ggh��p_gZ�^_e_gby�Zfi_jf_ljZ��:���� :�:�  � ��ihdZaZgby�Zfi_jf_ljZ�± ����:��p_gZ�^_e_gby�\hevlf_ljZ��<�� <�<�  �
ihdZaZgby�\hevlf_ljZ�± ��<�AZ^Zgb_�� �L_e_]jZnguc� ijh\h^� ^ebgghc� �� df� bf__l� khijhlb\e_gb_� ����Hf�� KbeZ� lhdZ� \ ijh\h^_� �� f:�� DZdh\h� gZijy`_gb_� gZ� dhgpZo�ijh\h^Z">Zgh� J_r_gb_�5� �����Hf,� ��f:� �������:8�± " 58,  

%����%�����2f��������,58 | u  Hl\_l� �����<� �����MijZ`g_gb_���AZ^Zgb_�� �>ebgZ�h^gh]h�ijh\h^Z����kf��^jm]h]h�± ����f��IehsZ^v�k_q_gby�bfZl_jbZe� h^bgZdh\u��M dZdh]h� ijh\h^Z� khijhlb\e_gb_� [hevr_�b\h�kdhevdh�jZa">Zgh� J_r_gb_�O�  �����fO�  �����f6�  �6�  �6U�  �U�  �U 6O5 �� U ��� 6O5 �� U 



��

"55�� � ��f��� f���OO6O
6O55 ���
�

��    U
U 

Hl\_l� khijhlb\e_gb_�^ebggh]h�ijh\h^Z�\ ��jZa�[hevr_�AZ^Zgb_�� �JZkkqblZcl_� khijhlb\e_gby� ke_^mxsbo� ijh\h^gbdh\��ba]hlh\e_gguo�Z�� ba� Zexfbgb_\hc� ijh\hehdb� ^ebghc� ��� kf� b iehsZ^vx�ihi_j_qgh]h�k_q_gby�����ff��[�� ba� gbd_ebgh\hc� ijh\hehdb� ^ebghc� ���� kf� b iehsZ^vx�ihi_j_qgh]h�k_q_gby�����ff��k�� ba� dhgklZglZgh\hc� ijh\hehdb� ^ebghc� ��� kf� b iehsZ^vx�ihi_j_qgh]h�k_q_gby�������ff��Z��>Zgh� J_r_gb_�O� ����kf  �����f6� �����ff�
fffHf����� �� U5�± "

6O5 U 
Hf�����ff��� f���fff2f�����5 ��  u� 

[��>Zgh� J_r_gb_�O� �����kf� ���f6� �����ff�
fffHf��� �� U5�± "

6O5 U 
Hf���ff��� f�fffHf���5 ��  u� 

\��>Zgh� J_r_gb_�O� ����kf� �����f6� �������kf�  �����ff�
fffHf��� �� U5�± "

6O5 U 
Hf���ff��� f���fffHf���5 ��  u� 

Hl\_l� ������Hf������Hf������Hf�AZ^Zgb_�� �



��

KibjZev� we_dljbq_kdhc� iebldb� ba]hlh\e_gZ� ba� gbojhfh\hc�ijh\hehdb�^ebghc ������f iehsZ^vx�ihi_j_qgh]h�k_q_gby�����ff���IebldZ�jZkkqblZgZ�gZ�gZijy`_gb_�����<��Hij_^_ebl_�kbem�lhdZ�\ kibjZeb�iebldb�>Zgh� J_r_gb_�
fffHf��� �� U

O� �������f6� �����ff�8� �����<,�± "

58,  
6O5 U 

 u� �� ff��� f�����fffHf���5 Hf������ 
:����Hf������ <���, | 

Hl\_l� :���| AZ^Zgb_�� �KbeZ�lhdZ�\ `_e_aghf�ijh\h^gbd_�^ebghc�����ff b�iehsZ^vx�ihi_j_qgh]h�k_q_gby������ff� jZ\gZ�����f:��DZdh_�gZijy`_gb_�gZ�dhgpZo�ijh\h^gbdZ">Zgh� J_r_gb_�,� �����f:� ������:O� �����ff  ������f6� ������ff�
fffHf��� �� U8�± "

8� �,�Â5
6O5 U ��� 6O,8 U� 

<���<����ff���� f����fffHf���:����8 �� | u�� 
Hl\_l� %���|

�����MijZ`g_gb_���AZ^Zgb_�� �?keb�dZ`^Zy�kibjZev�j_hklZlZ��jbk������bf__l�khijhlb\e_gb_��� Hf�� lh� dZdh_� khijhlb\e_gb_� [m^_l� \\_^_gh� \ p_iv� ijbiheh`_gbb�i_j_dexqZl_ey��bah[jZ`_gghf�gZ�jbkmgd_"�Dm^Z�gZ^h�ihklZ\blv� i_j_dexqZl_ev�� qlh[u� k ihfhsvx� wlh]h� j_hklZlZ�m\_ebqblv�khijhlb\e_gb_�p_ib�_s_�gZ����Hf�Hl\_l��
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5� ��������Hf� ����Hf��i_j_\_klb�i_j_dexqZl_ev�gZ�h^gh�iheh`_gb_�ijZ\__�AZ^Zgb_�� �< p_iv�\dexq_gu�we_dljbq_kdZy�eZfiZ�b iheamgdh\uc�j_hklZl��GZjbkmcl_� \ l_ljZ^b� ko_fm� wlhc� p_ib��Dm^Z� gZ^h� i_j_^\bgmlv�iheamghd�j_hklZlZ��qlh[u�eZfiZ�k\_lbeZ�yjq_"Hl\_l� � �

Ijb�mf_gvr_gbb khijhlb\e_gby�lhd�\hajZklZ_l��yjdhklv�eZfiu�m\_ebqb\Z_lky�� >ey� mf_gvr_gby� khijhlb\e_gby� fu� ^he`gu�i_j_^\bgmlv�iheamghd� j_hklZlZ�lZd��dZd�ihdZaZgh�gZ�ijb\_^_gghf�\ur_�jbkmgd_�klj_edhc� AZ^Zgb_�� �Lj_[m_lky� ba]hlh\blv� j_hklZl� gZ� ��� Hf� ba� gbd_ebgh\hc�ijh\hehdb� iehsZ^vx� k_q_gby� �� ff��� DZdhc� ^ebgu� ijh\hehdZ�ihlj_[m_lky�^ey�wlh]h">Zgh� J_r_gb_�5� ����Hf
fffHf��� �� U6� ���ff�O�± "

6O5 U ��� Uu 65O
f���

fffHf��� ff�Hf��O ��  �u 
Hl\_l� ����f�



��

�����MijZ`g_gb_���AZ^Zgb_�� �P_iv� khklhbl� ba� ^\mo� ihke_^h\Zl_evgh� kh_^bg_gguo�ijh\h^gbdh\��khijhlb\e_gb_�dhlhjuo���b ��Hf��KbeZ�lhdZ�\ p_ib�����:��GZc^bl_� gZijy`_gb_� gZ� dZ`^hf� ba� ijh\h^gbdh\� b h[s__�gZijy`_gb_�>Zgh� J_r_gb_�5�  ���Hf ,�  �,�  �,� �����$5�  ���Hf 5� �5� �5�,� �����$ 5� �� Hf ����Hf  ����Hf8� ± " 8�  �,5���8�  ����$�u ��Hf  �����<8� ± " 8�  �,5���8�  ����$�u ��Hf  �����<8� ± " 8�  �8� ��8�  �����< ������<  ���<Hl\_l� ����<������<����<� AZ^Zgb_�� �>ey� we_dljhih_a^h\� ijbf_gyxl� gZijy`_gb_� ����� <�� DZd�fh`gh�bkihevah\Zlv ^ey�hk\_s_gby�\Z]hgh\�eZfiu��jZkkqblZggu_�gZ�gZijy`_gb_����< dZ`^Zy"Hl\_l��?keb� ihke_^h\Zl_evgh� kh_^bgblv� eZfiu� b gZ� dZ`^mx� [m^_l�ijboh^blvky����<��lh]^Z�bo�[m^_l� �rl��%�� %����Q   
AZ^Zgb_�� �>\_� h^bgZdh\u_� eZfiu�� jZkkqblZggu_� gZ� ���� < dZ`^Zy��kh_^bg_gu�ihke_^h\Zl_evgh�b \dexq_gu�\ k_lv�gZijy`_gb_f� ����<��Ih^�dZdbf�gZijy`_gb_f�[m^_l�gZoh^blvky�dZ`^Zy�eZfiZ">Zgh� J_r_gb_�8� �����%5�  �5�  �58� ± "8� ± "
8� �8� ��8���8�  �,5��8�  �,5��8�� �8�8� ��,5� ��8�  ��8�

�� 8%����88    
Hl\_l� ����<� AZ^Zgb_�� �
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We_dljbq_kdZy� p_iv� khklhbl� ba� bklhqgbdZ� lhdZ� ± [ZlZj_b�Zddmfmeylhjh\�� kha^Zxs_c� \ p_ib�gZijy`_gb_� ��<�� eZfihqdb�hl�dZjfZggh]h� nhgZjy� khijhlb\e_gb_f� ����� Hf�� ^\mo� kibjZe_c�khijhlb\e_gb_f���b ��Hf��dexqZ�b kh_^bgbl_evguo�ijh\h^h\��<k_�^_lZeb�p_ib kh_^bg_gu�ihke_^h\Zl_evgh��GZq_jlbl_�ko_fm�p_ib��Hij_^_ebl_�kbem�lhdZ�\ p_ib��gZijy`_gb_�gZ�dhgpZo�dZ`^h]h�ba�ihlj_[bl_e_c�lhdZ�>Zgh� J_r_gb_�8� ���%5�  ������Hf5�  ���Hf5�  ���Hf
,�± "�8� ± "8� ± "�8� ± " ,� �,�  �,�  �,�

��� 555 8, �� 
 �� fH�Hf�Hf���� %�, ������:  �����f:

8�  �,5��� <���fH����$�����8� |u 8�  �,5��� <�Hf�$�����8� |u 8�  �,5��� <���Hf�$�����8� |u Hl\_l� ������:������<����<������<������MijZ`g_gb_���AZ^Zgb_�� �>\Z� ijh\h^gbdZ� khijhlb\e_gb_f� ��� b ��� Hf� kh_^bg_gu�iZjZee_evgh�b ih^dexq_gu�d gZijy`_gbx� ���<��Hij_^_ebl_� kbem�lhdZ�\ dZ`^hf�ijh\h^gbd_�b kbem�lhdZ�^h�jZa\_l\e_gby�>Zgh� J_r_gb_�

� �� 5�

5� 5�
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5�  ����Hf5�  ����Hf8� ����<,� ± "�,� ± ",�± "

5�

5�

,� �,� ��,� �58,�58, ����   
:���Hf�� %��,�   ���
:���Hf�� %��,�   

,� �����$�������$� ���$Hl\_l� ����:������:����:� AZ^Zgb_�� �Ihq_fm�[ulh\u_�ijb[hju�\ ihf_s_gbb�g_h[oh^bfh�kh_^bgylv�iZjZee_evgh"�DZdhc�ijb[hj�\ dhfgZl_�kh_^bg_g�g_�iZjZee_evgh��Zihke_^h\Zl_evgh�k ihlj_[bl_eyfb"Hl\_l��Ihlhfm�qlh�ijb[hju�jZkkqblZgu�gZ�h^bgZdh\h_� �klZg^Zjlgh_��gZijy`_gb_�� Z ijb�iZjZee_evghf� kh_^bg_gbb�gZijy`_gb_�gZ�\k_o�ijb[hjZo�h^bgZdh\h_��We_dljbq_kdbc�kq_lqbd�AZ^Zgb_�� �Ljb� ihlj_[bl_ey� khijhlb\e_gb_f� ���� ���� ��� Hf� kh_^bg_gu�iZjZee_evgh�� GZijy`_gb_� gZ� dhgpZo� wlh]h� mqZkldZ� p_ib� ��� <��Hij_^_ebl_�kbem�lhdZ�\ dZ`^hf�ihlj_[bl_e_��h[smx�kbem�lhdZ�\mqZkld_�p_ib�b khijhlb\e_gb_�mqZkldZ�p_ib�>Zgh� J_r_gb_�5�  ����Hf5�  ����Hf5�  ����Hf8� ����%
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,� ± "�,� ± ",� ± "�,�± "5�± "
5�
5�
5�

�58,�58, ����   �� 58,  ��
,� �,� ��,� ��,�

,85  ��
:���Hf�� %��,�   
:���Hf�� %��,�   

:�Hf�� %��,�   
,� �����������������$� �����$

Hf���$��� %��5 | 
Hl\_l� ����:������:����:������:� Hf���| �AZ^Zgb_�� �>\Z�ijh\h^gbdZ�bf_xl�khijhlb\e_gby�± h^bg���Hf��^jm]hc�����Hf��Ihq_fm�ijb ihke_^h\Zl_evghf� kh_^bg_gbb� wlbo�ijh\h^gbdh\�bo� h[s__� khijhlb\e_gb_� [m^_l� [hevr_� ���� Hf�� Z ijb�iZjZee_evghf�kh_^bg_gbb�f_gvr_���Hf">Zgh�5� ��Hf�5�  ����Hf�

J_r_gb_�Ijb�ihke_^h\Zl_evghf�kh_^bg_gbb�5� �5� ��5�  �����Hf�����Hf�� ����HfIjb�iZjZee_evghf�kh_^bg_gbb�
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�Hf�����Hf��Hf��� �Hf��Hf���5  ���
Ba� nhjfmeu� \b^gh�� qlh� ijb� ihke_^h\Zl_evghf� kh_^bg_gbb�ijh\h^gbdh\� kmffZjgh_� khijhlb\e_gb_� [hevr_�� q_f� mijh\h^gbdZ�k gZb[hevrbf�khijhlb\e_gb_f��LZd`_�\b^gh��qlh�ijb�iZjZee_evghf�bo�kh_^bg_gbb�kmffZjgh_�bo� kh_^bg_gb_� f_gvr_�� q_f� m ijh\h^gbdZ� k gZbf_gvrbf�khijhlb\e_gb_f�

AZ^Zqb�gZ�ih\lhj_gb_�klj�����AZ^Zgb_�� �GZ� jbkmgd_� ��� bah[jZ`_gZ� ko_fZ� kf_rZggh]h� kh_^bg_gby�ijh\h^gbdh\��khijhlb\e_gby�dhlhjuo�lZdb_��5�  ���Hf��5�  ���Hf��5�  ����Hf��5�  ���Hf��:fi_jf_lj� ihdZau\Z_l� kbem� lhdZ� �� :�� Hij_^_ebl_�gZijy`_gb_� f_`^m� lhqdZfb� < b� K b� kbem� lhdZ� \h� \k_o�ijh\h^gbdZo�Hij_^_ebl_� gZijy`_gb_� gZ� dhgpZo� ijh\h^gbdZ� ��� Ihq_fm�gZijy`_gb_ gZ�dhgpZo�ijh\h^gbdh\� ��b ��h^bgZdh\u��Z gZ�dhgpZo�ijh\h^gbdh\���b ��jZaebqgu"�Khijhlb\e_gb_�kh_^bgbl_evguo�ijh\h^h\�g_�mqblu\Zlv�>Zgh� J_r_gb_�5�  ���Hf5�  ���Hf5�  ����Hf5�  ���Hf,�  ���$
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8� ± "�8� ± "8� ± "�8� ± "8�± ",� ± "�,� ± ",� ± "�,�± " < 5� K5� 5�5�
:

8� �8� ��8\k ��8�8%&  �8�  �8��� ���� 85,8  u 
��� 58,  ��

,\k  �,� �,� ��,�,�  �,� �,� �� 5,8 u 
�� 5,8 u 8�  ���$�Â���Hf� ����<  �8�:�Hf� %��,�   ,� ���$�����$� ���$� �,�  �,�  ���$<��Hf�$�8�  u <�Hf�$�8�  u Hl\_l� 8�  ����<��8�  �8�  ����<��8�  ���<��8� ���%��,�  �,�  ��:��,�  ���:� AZ^Zgb_�� �J_hklZl� ba]hlh\e_g� ba� gbojhfh\hc� ijh\hehdb� ^ebghc� �� f b�iehsZ^vx� ihi_j_qgh]h� k_q_gby� ���� ff��� Hg� kh_^bg_g�ihke_^h\Zl_evgh�kh�kibjZevx�khijhlb\e_gb_f���Hf��b \_kv�wlhl�mqZklhd�\dexq_g�ih^�gZijy`_gb_���<��
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Hij_^_ebl_� kbem� lhdZ� \ j_hklZl_�� _keb� _]h� ^\b`hd�mklZgh\e_g� gZ� k_j_^bg_� h[fhldb�� gZijy`_gby� gZ� de_ffZo�j_hklZlZ�b gZ�dhgpZo�kibjZeb�>Zgh� J_r_gb_�
fffHf��� �� UO� ���f6� �����ff�

�55�  5�  ���Hf8� ���%,� ± "�8� ± "�8� ± "

� �

9
Kh]eZkgh�ko_f_�

6O5 U 
6�O�55� U  ,�  �,�  �,5h[s  �5� ��5�

h[s58,  ��
8�  �,5���8�  �,5�Hf���ff���� f�fffHf���5 ���  uu� 

5h[s  �����Hf�����Hf� �����Hf��:���fH��� %�, | 
<�Hf���:���8� |u <�Hf�:���8� |u Hl\_l� ����:����<����<�
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�����MijZ`g_gb_���AZ^Zgb_�� �DZdmx� jZ[hlm� kh\_jrZ_l� we_dljbq_kdbc� lhd� \we_dljh^\b]Zl_e_� aZ� ��� fbg�� _keb� kbeZ� lhdZ� \ p_ib� ����� :�� ZgZijy`_gb_ gZ�de_ffZo�^\b]Zl_ey����<">Zgh� J_r_gb_�W� ����fbg� ������F,� ������$8� ����%$�± "
:  �8�uÂ,�uÂW >`�����k����:���%��$  uu 

Hl\_l� �����d>`� AZ^Zgb_�� �GZijy`_gb_�gZ�kibjZeb�eZfihqdb�hl�dZjfZggh]h�nhgZjy�jZ\gh����� <�� khijhlb\e_gb_� kibjZeb� ���Hf�� DZdmx� jZ[hlm� kh\_jrZ_l�lhd�\ eZfihqd_�aZ���fbg">Zgh� J_r_gb_�8� �����%5� ����HfW� ���fbg� ����k: ± "
W,8$ uu 

58,  �� W58$ � u 
 uu k���Hf�� <���<���$ >`�����

Hl\_l� ������>`� AZ^Zgb_�� �>\Z�ijh\h^gbdZ� khijhlb\e_gb_f�ih ��Hf��dZ`^uc� kh_^bg_gu�kgZqZeZ�ihke_^h\Zl_evgh��Z ihlhf�iZjZee_evgh�b \�h[hbo�kemqZyo�\dexq_gu�ih^�gZijy`_gb_� ����<��< dZdhf�kemqZ_�jZ[hlZ�lhdZ�aZ��k [m^_l�[hevr_�b \h�kdhevdh�jZa">Zgh� J_r_gb_�W� ��F5�  �5�  ���Hf8� �����<:���:� ± "
ijb�ihke_^h\Zl_evghf�kh_^bg_gbb����5� �5� ��5�  ���Hf�����Hf� ����Hf:����Hf������Hf�� <���58,,, ��       
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>`�����k�<���:����W8,$�  �� �� ijb�iZjZee_evghf�kh_^bg_gbb����8� �8�  �8�  �����%,� �,� ��,�L�d��5�  �5�  �5
58�,  ��� �� 5858, � 

:���Hf� %����,  u 
,� �,� ��,�  �����$$�  �,8W� �����$�����%��F� �����>`

��������������$$��    
Hl\_l� \ kemqZ_�iZjZee_evgh]h�kh_^bg_gby�jZ[hlZ�[m^_l�\ ��jZaZ�[hevr_� �����MijZ`g_gb_���AZ^Zgb_�� �< p_iv� k gZijy`_gb_f� ����< \dexq_gZ� we_dljbq_kdZy� eZfiZ��kbeZ�lhdZ�\ dhlhjhc������:��GZc^bl_�fhsghklv�lhdZ�\ eZfi_�>Zgh� J_r_gb_�8� �����%,� ������$3�± "

,83 u <l����$����%���3  u 
Hl\_l� �����<l� AZ^Zgb_�� �We_dljhiebldZ�jZkkqblZgZ�gZ�gZijy`_gb_�����< b�kbem�lhdZ�����:��Hij_^_ebl_�fhsghklv�lhdZ�\ iebld_�>Zgh� J_r_gb_�8� �����%,� �����$3�± "

,83 u <l���$���%���3  u 
Hl\_l� ����<l�
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AZ^Zgb_�� �Ihevamykv� ^Zggufb� lZ[ebpu� fhsghkl_c�� \uqbkebl_�� dZdmx�jZ[hlm�kh\_jrZ_l�aZ���q we_dljbq_kdbc�lhd�\ eZfi_�dZjfZggh]h�nhgZjy��hk\_lbl_evghc�eZfi_�fhsghklvx���� <l��\ eZfi_�a\_a^u�[Zrgb�Dj_fey�>Zgh� J_r_gb_�J�  �������d<l�  ���<lJ�  �����<lJ�  ���d<l� � ������<lW� ���q  ������k:� ± "�:� ± "�:� ± "

W3$ u >`����k����<l�$�  u >`������k����<l���$�  u >`��������k����<l����$�  u 

Hl\_l� ����d<l������d>`��������d>`������MijZ`g_gb_���AZ^Zgb_�� �Fhsghklv� we_dljbq_kdh]h� mlx]Z� jZ\gZ� ���� d<l�� <uqbkebl_�jZ[hlm�lhdZ�\ g_f�aZ�����q��Kdhevdh�ijb wlhc�jZ[hl_�jZkoh^m_lky�wg_j]bb">Zgh� J_r_gb_�J  �����d<l� � �����<lW� �����q  � ������k: ± "�? ± "

W3$ u ����<l�Âq  ��Â�����>`� u <l���q���<l���$ q  �����d<l�Âq?  �����<l�q������>`� ������d>`
Hl\_l� ����d<l�q�������d>`�AZ^Zgb_�� �< d\Zjlbj_ bf_xlky�^\_�we_dljheZfiu�ih ���<l�b ^\_�ih ���<l�� DZ`^mx� ba� gbo� \dexqZxl� gZ� �� q \� kmldb�� Hij_^_ebl_�klhbfhklv� wg_j]bb�� bajZkoh^h\Zgghc� eZfiZfb� aZ�h^bg�f_kyp� ����^g_c����ijb lZjbn_���d��aZ���d<l�Âq�
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>Zgh�J�� ����<l�J�  ����<l�J�  ����<l�J�  ����<l�W� ��q � ��LZjbn �dhi��d<l�q�

J_r_gb_�Klhbfhklv� �lZjbn�� ??  �3�W���3�W���3�W���3�W� ��3� ��3� ��3� ��3��W?  ����<l����<l����<l����<l����q���� � ������<l�q�� ���d<l�q�Klhbfhklv� ���d<l�q�� �dhi�d<l�q�� ���dhi�
Klhbfhklv�� "

Hl\_l� ���dhi� AZ^Zgb_�� �JZkkfhljbl_� jbkmghd� ���� Ih^kqblZcl_� we_dljhwg_j]bx��jZkoh^m_fmx� aZ� �� f_kyp� ���� ^g_c�� \k_fb� ihdZaZggufb gZ� ko_f_�ijb[hjZfb��_keb�ba\_klgh��qlh�eZfiu�bf_xl�fhsghklv�ih ���<l�dZ`^Zy� b \dexqZxlky� gZ� �� q \� ^_gv�� we_dljhgZ]j_\Zl_evgu_�ijb[hju�bf_xl�fhsghklv�����b �����<l�b \dexqZxlky�gZ���q b�����q \�^_gv� khhl\_lkl\_ggh�� we_dljh^\b]Zl_ev�iue_khkZ�bf__l�fhsghklv� ���� <l� b \dexqZ_lky� gZ� ���� q h^bg� jZa� \ g_^_ex��<uqbkebl_�klhbfhklv�jZkoh^m_fhc�wg_j]bb��LZjbn���d ��d<l�Âq�>Zgh� J_r_gb_�8  �����%W�  ���q�^_gvJ�� ����<l�J�  �����<l�J�  ������<l�W�  ���q�^_gvW�  �����q�g_^W�  �����q�^_gvJ�  �����<l: � "�klhbfhklv � "

F

$� �3�W��$�  �3�W���$�  �3�W���$�  �3�W���$�  �3�W�$� ��$� ��$� ��$� ��$��klhbfhklv� ���d�d<l�q u :$�  ����<l�u �q u ��^g_c�u �rl� �������<l�q  ������d<l�q



��
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