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HibkZggZy�\�jZa^_e_�����[bhlbq_kdZy�dhgp_ipby�dhgljhey�ijbjh^ghc�kj_^u��E_�
\bq��������e_`bl�\�hkgh\_�wdheh]bq_kdh]h�ghjfbjh\Zgby��aZ^ZqZ�dhlhjh]h�²�\uy\blv�
\� ijhkljZgkl\_� Z[bhlbq_kdbo�nZdlhjh\� ]jZgbpu�f_`^m� h[eZklyfb� �ghjfZevgh]h�� b�
�iZlheh]bq_kdh]h��nmgdpbhgbjh\Zgby�ijbjh^guo�h[t_dlh\��LZdb_� ]jZgbpu�gZa\Zgu�
wdheh]bq_kdb�^himklbfufb�mjh\gyfb��W>M��gZjmrZxsbo�\ha^_ckl\bc��E_\bq��������
E_\bq��L_j_obg�� �������Kh]eZkgh�[bhlbq_kdhfm�ih^oh^m��hp_gdb� wdheh]bq_kdh]h�kh�
klhygby�gZ�rdZe_�³ghjfZ�iZlheh]by´�^he`gu�ijh\h^blvky�ih�dhfie_dkm�[bhlbq_kdbo�
ihdZaZl_e_c��Z�g_�ih�mjh\gyf�Z[bhlbq_kdbo�nZdlhjh\��:[bhlbq_kdb_�`_�nZdlhju��aZ�
]jyag_gby��^jm]b_�obfbq_kdb_�oZjZdl_jbklbdb��debfZlbq_kdb_�ihdZaZl_eb��bgl_gkb\�
ghklb�i_j_ghkh\�b�^j���^he`gu�jZkkfZljb\Zlvky�dZd�Z]_glu�\ha^_ckl\by�gZ�ihimey�
pbb�hj]Zgbafh\��gZ�wdheh]bq_kdb_�k\yab�f_`^m�gbfb�b�dZd�\hafh`gu_�ijbqbgu�wdh�
eh]bq_kdh]h�g_[eZ]hihemqby��

>ey� j_ZebaZpbb� ih^h[ghc� l_ogheh]bb� dhgljhey� gZjy^m� k�f_lh^Zfb�� h[_ki_qb�
\Zxsbfb�bg^bdZpbx� khklhygby�[bhlbq_kdh]h� dhfihg_glZ� wdhkbkl_fu��g_h[oh^bfu�
f_lh^u� \uy\e_gby� l_o� nbabdh�obfbq_kdbo� oZjZdl_jbklbd� wdhkbkl_fu�� dhlhju_� hl�
\_lkl\_ggu�aZ�baf_g_gb_�khklhygby�khh[s_kl\Z�b�_]h�\uoh^�aZ�mklZgh\e_ggu_�]jZgb�
pu�ghjfZevgh]h�kms_kl\h\Zgby��0D[LPRY�HW�DO���������FZdkbfh\�b�^j�������[��;me]Z�
dh\�b�^j����������Wlh��hq_\b^gh��^he`gu�[ulv�fZl_fZlbq_kdb_�f_lh^u�ZgZebaZ��iha\h�
eyxsb_�\u^_eblv�\�fgh]hf_jghf�ijhkljZgkl\_�wdheh]bq_kdbo�nZdlhjh\�h[eZklv�wdh�
eh]bq_kdh]h� [eZ]hihemqby��D� wlhc�`_� ]jmii_� ke_^m_l� hlg_klb� b� l_�fZl_fZlbq_kdb_�
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f_lh^u��k�ihfhsvx�dhlhjuo�fh`gh�mklZgh\blv�W>M�^ey�h[gZjm`_gguo�ih\j_`^Zx�
sbo�\ha^_ckl\bc��<k_f�wlbf�lj_[h\Zgbyf�hl\_qZ_l�f_lh^�W>M��AZfheh^qbdh\��������
������E_\bq��L_j_obg���������Ze]hjblfu�dhlhjh]h�ih^jh[gh�baeZ]Zxlky�\�gZklhys_c�
]eZ\_��
�
�����IjhkljZgkl\h�gZ[ex^_gbc��h[eZklv�ghjfZevgh]h�nmgdpbhgbjh\Zgby�b�wdheh]bq_�
kdb�^himklbfu_�mjh\gb�nZdlhjh\�kj_^u�

�
Kh\hdmighklv� agZq_gbc�[bhlbq_kdbo�b� Z[bhlbq_kdbo�ihdZaZl_e_c�� kbgojhgbab�

jh\Zgguo�ih�\j_f_gb�b�f_klm�hl[hjZ�ijh[��fh`_l�[ulv�gZ]ey^gh�ij_^klZ\e_gZ�\�\b^_�
ke_^mxs_]h�]_hf_ljbq_kdh]h�h[jZaZ��\�fgh]hf_jghf�ijhkljZgkl\_�[bhlbq_kdbo�nZd�
lhjh\�kh\hdmighklv�gZ[ex^_gbc�ij_^klZ\e_gZ�³h[eZdhf´�lhq_d��jbk�����Z���dZ`^Zy�ba�
dhlhjuo�hlf_q_gZ�fZjd_jhf�hp_gdb�khklhygby��\�ijhkl_cr_f�kemqZ_�wlh�^\Z�³p\_lZ´��
Z� bf_ggh� ²� ³ohjhrh´� �ghjfZevgh_� khklhygb_�� b� ³iehoh´� �iZlheh]bq_kdh_� khklhy�
gb_����<�b^_Zevghf�kemqZ_�kh\hdmighklv� ³ohjhrbo´�lhq_d�h[jZam_l�dhfiZdlgmx�h[�
eZklv�ghjfZevgh]h�nmgdpbhgbjh\Zgby�wdhkbkl_fu��=jZgbpZ�wlhc�h[eZklb�b�ij_^klZ\�
ey_l� kh[hc� h[t_dl� bkke_^h\Zgby� ^ey� f_lh^Z� W>M�� Qlh[u� [_a� ebrgbo� mkeh`g_gbc�
hibkZlv�f_lh^��ijbf_f�^hihegbl_evgu_�ij_^iheh`_gby��mijhsZxsb_�j_Zevgmx�dZj�
lbgm��h[eZklv�ghjfZevgh]h�nmgdpbhgbjh\Zgby�h^ghk\yaZgZ�b�Z^_d\Zlgh�Ziijhdkbfb�
jm_lky�fgh]hf_jguf� dm[hf��Lh]^Z� ijh_dpbb� h[eZklb� ghjfZevgh]h�nmgdpbhgbjh\Z�
gby�gZ�hkb�ijhkljZgkl\Z�Z[bhlbq_kdbo�nZdlhjh\�ij_^klZ\eyxl�kh[hc�bkdhfu_�^bZiZ�
ahgu�W>M��

>ey�j_Zevguo�kh\hdmighkl_c�gZ[ex^_gbc� ]jZgbpu�h[eZklb�ghjfZevgh]h�nmgd�
pbhgbjh\Zgby�g_q_ldb�b�jZafulu� �jbk�� ���[���Ihwlhfm�\�f_lh^_�W>M�bkihevamxlky�
ijhp_^mju� hilbfZevgh]h� jZkihagZ\Zgby� h[jZah\�� fgh]hf_jgh]h� klZlbklbq_kdh]h� b�
^_l_jfbgZpbhggh]h�ZgZebaZ��?keb�hp_gdb�khklhygby�g_�[bgZjgu��lh�f_lh^�iha\hey_l�
ihemqZlv�ghjfZlb\u�jZaebqghc�kl_i_gb�`_kldhklb��k^\b]�]jZgbpu�f_`^m�hp_gdZfb��
h[ty\e_ggufb�[eZ]hihemqgufb�b�g_[eZ]hihemqgufb��f_gy_l� ]jZgbpm� h[eZklb�ghj�
fZevgh]h�nmgdpbhgbjh\Zgby�\�ijhkljZgkl\_�^_ckl\mxsbo�nZdlhjh\��Z�k�g_x�²�ghj�
fZlb\u�W>M��LZdbf�h[jZahf��ihy\ey_lky�\hafh`ghklv�\\h^blv�^bnn_j_gpbjh\Zggu_�
ghjfZlb\u� ^himklbfuo� \ha^_ckl\bc� ^ey� jZaebqguo� dZl_]hjbc� ijbjh^guo� h[t_dlh\�
�gZijbf_j�� aZih\_^guo� ahg�� j_dj_Zpbc�� ohayckl\_gguo� l_jjblhjbc�� ahg� ^Zfibg]Z� b�
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^j����W>M��ihemq_ggu_�gZ�hkgh\_�hp_ghd�ih�jZaebqguf�[bhlbq_kdbf�b^_glbnbdZlh�
jZf��_kl_kl\_ggh��fh]ml�jZaebqZlvky��>ey�\u[hjZ�³bklbggh]h´�ghjfZlb\Z�ke_^m_l��dZd�
b�\�kemqZ_�hl[hjZ�hp_ghd�khklhygby��beb�\u[jZlv�ijbhjbl_lguc�b^_glbnbdZlhj��beb��
ijbf_gb\�ijbgpbi�gZb[hevr_c�`_kldhklb��hlh[jZlv�gZb[he__�[_ahiZkguc�^ey�[bhlu�
ghjfZlb\��

�
�

�

�
Jbkmghd� �����H[eZklv�ghjfZevgh]h�nmgdpbhgbjh\Zgby� �agZdb� ©iexkª�� \�hdjm`_gbb�h[eZklb� Zgh�
fZevgh]h�nmgdpbhgbjh\Zgby��agZdb��fbgmk���\�ijhkljZgkl\_�nZdlhjh\�kj_^u��Z�²�b^_Zevguc�kem�
qZc��[�²�kemqZc��ijb[eb`_gguc�d�j_Zevghklb�



=eZ\Z����F_lh^�wdheh]bq_kdb�^himklbfuo�mjh\g_c�nZdlhjh\�hdjm`Zxs_c�kj_^u�
� ����
�����Bkihevah\Zgb_�f_lh^Z�W>M�^ey�^bZ]ghklbdb�b�ghjfbjh\Zgby�nZdlhjh\�hdjm�
`Zxs_c�kj_^u�
�

IhklZ\e_ggZy� aZ^ZqZ� \u^_e_gby�\�ijhkljZgkl\_�nZdlhjh\�h[eZklb�ghjfZevgh]h�
nmgdpbhgbjh\Zgby� wdhkbkl_fu� �\�nhjf_�fgh]hf_jgh]h�iZjZee_e_ibi_^Z��b� jZkq_lZ�
]jZgbp� wlhc�h[eZklb� �l�_�� \_ebqbg�W>M��ih�dZ`^hfm�ba�nZdlhjh\�j_rZ_lky� k�ihfh�
svx�f_lh^Z�fgh]hf_jgh]h�ZgZebaZ�^Zgguo��dhlhjuc�^ey�ijhklhlu�^Ze__�[m^_f�gZau�
\Zlv�f_lh^hf�W>M��AZfheh^qbdh\��������������E_\bq��L_j_obg��������FZdkbfh\�b�^j���
����Z��E_\bq�b�^j����������<uoh^�aZ�ij_^_eu�W>M�[m^_f�bgl_jij_lbjh\Zlv�dZd�i_j_�
oh^�kbkl_fu�ba�[eZ]hihemqgh]h�\�g_[eZ]hihemqgh_�khklhygb_��

GZ� jbk�� ���� ihdZaZgh� jZkij_^_e_gb_� gZ[ex^_gbc� ^ey� b^_Zevgh]h� kemqZy� h^gh�
f_jgh]h�ijhkljZgkl\Z�nZdlhjh\�k�ijhklhc�h[eZklvx�ghjfZevgh]h�nmgdpbhgbjh\Zgby�
�ijb� \k_o� agZq_gbyo�nZdlhjZ��f_gvrbo�W>M�� khklhygb_� wdhkbkl_fu� [eZ]hihemqgh���
H^gZdh�\�j_Zevghklb��dZd�ijZ\beh��h[gZjm`b\Zxlky� lhqdb��khhl\_lkl\mxsb_�[eZ]h�
ihemqbx�wdhkbkl_fu�ijb�ij_\ur_gbb�W>M�b��gZh[hjhl��g_[eZ]hihemqbx�wdhkbkl_fu�
ijb�kh[ex^_gbb�W>M��Hl�lh]h��dZdh\�ijhp_gl�lZdbo�lhq_d�hl�h[s_]h�dhebq_kl\Z�gZ�
[ex^_gbc��aZ\bkbl�mjh\_gv�agZqbfhklb�ZgZebabjm_fhc�i_j_f_gghc��Kms_kl\m_l�^\Z�
djbl_jby�agZqbfhklb�²�lhqghklv�b�iheghlZ� �Q_kghdh\���������ijb\e_q_ggu_�ba�l_h�
jbb�^_l_jfbgZpbhggh]h�ZgZebaZ��>:��fgh]hf_jguo�^Zgguo��kf��]eZ\m�����

�
Jbkmghd������B^_ZevgZy�^bZ]jZffZ�jZkij_^_e_gby�gZ[ex^_gbc�^ey�h^ghf_jgh]h�ijhkljZgkl\Z�nZd�
lhjh\��K_dlhj���²�[eZ]hihemqgu_�gZ[ex^_gby�ijb�kh[ex^_gbb�W>M��k_dlhj���²�[eZ]hihemqgu_�
gZ[ex^_gby�ijb�g_kh[ex^_gbb�W>M����²�g_[eZ]hihemqgu_�gZ[ex^_gby�ijb�kh[ex^_gbb�W>M����
²�g_[eZ]hihemqgu_�gZ[ex^_gby�ijb�g_kh[ex^_gbb�W>M�
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JZkkfhljbf��dZd�k�ihfhsvx�mdZaZgguo�djbl_jb_\�mklZgZ\eb\Z_lky�kl_i_gv�k\yab�
�khijy`_gghklb��f_`^m�hij_^_e_ggufb�ijbagZdZfb�^\mo�i_j_f_gguo��Ijb�wlhf�kh�
ijy`_gghklvx�gZau\Z_lky�mkeh\gh_�km`^_gb_�\b^Z�³_keb�[��lh�\´��]^_�[�b�\�²�wlh�hi�
j_^_e_ggu_�ijbagZdb�khhl\_lkl\_ggh�h[tykgyxs_c�b�h[tykgy_fhc�i_j_f_gguo��H[h�
agZqbf�dhebq_kl\h�gZ[ex^_gbc�\�d\Z^jZglZo���������b���khhl\_lkl\_ggh�dZd�D��E��F�b�G��
Lhqghklv�b�iheghlZ�²�wlh�mkeh\gu_�qZklhlu�^Zgghc�khijy`_gghklb��Ijb�bkke_^h\Z�
gbb� khijy`_gghklb� �_keb� agZq_gb_� Z[bhlbq_kdhc� �h[tykgyxs_c��i_j_f_gghc� \uoh�
^bl�aZ�]jZgbpu�W>M� ��fgh]h����lh�agZq_gb_�[bhlbq_kdhc� �h[tykgy_fhc��i_j_f_gghc�
g_[eZ]hihemqgh� ��fZeh����Lh]^Z� lhqghklv� �L��²�^hey�kemqZ_\��dh]^Z�khijy`_gghklv�
ih^l\_j`^Z_lky��kj_^b�\k_o� kemqZ_\��\�dhlhjuo�bf__l�f_klh�h[tykgyxsbc�ijbagZd��
l�_�� L G

E G=
+

������iheghlZ��I��²�^hey�kemqZ_\��dh]^Z�khijy`_gghklv�ih^l\_j`^Z_l�

ky�� kj_^b� \k_o� kemqZ_\�� \� dhlhjuo� bf__l� f_klh� h[tykgy_fuc� ijbagZd�� l�_��
I G

F G=
+

������>jm]bfb� keh\Zfb�� lhqghklv� ²� wlh� qZklhlgZy� hp_gdZ� ^hklZlhqghklb�

khijy`_gghklb�� Z�iheghlZ�²� qZklhlgZy� hp_gdZ�g_h[oh^bfhklb� khijy`_gghklb��<u�
qbkebf��gZijbf_j�� lhqghklv�b�iheghlm�^ey�dhgdj_lghc�khijy`_gghklb� ©_keb� agZq_�
gb_�dhgp_gljZpbb�n_gheh\�[ueh�\ukhdbf��ij_\urZeh�W>M���lh�gZ[ex^ZeZkv�gbadZy�
h[sZy� qbke_gghklv� ahhieZgdlhgZ� �wdheh]bq_kdh_� g_[eZ]hihemqb_�ª�� >himklbf�� qlh�
^ey�dhgp_gljZpbb�n_gheh\�dhebq_kl\h�gZ[ex^_gbc�\�deZkk_�³fgh]h´�jZ\gh������Z�^ey�
qbke_gghklb�ahhieZgdlhgZ�qbkeh�gZ[ex^_gbc�\�deZkk_�³fZeh´�²�����Dhebq_kl\h�kh\�
iZ\rbo� gZ[ex^_gbc� khklZ\beh� ����Ke_^h\Zl_evgh��L�  � �������������  � ����� Z�I�  �
������������ ������jbk�����Z���Khhl\_lkl\_ggh�������y�lhqghklv�hagZqZ_l��qlh�\k_�aZ�
^Zggu_�agZq_gby�h[tykgyxs_c�i_j_f_gghc�khijy`_gu�lhevdh�k�aZ^Zgguf�agZq_gb_f�
h[tykgy_fhc�i_j_f_gghc�b�gb�k�dZdbf� �^jm]bf��jbk�����[���Z������y� �iheghlZ�²�qlh�
\k_�aZ^Zggu_�agZq_gby�h[tykgy_fhc�i_j_f_gghc�\klj_qZxlky�lhevdh�\f_kl_�k�aZ^Zg�
guf�agZq_gb_f�h[tykgyxs_c�i_j_f_gghc�b�gb�k�dZdbf�^jm]bf��jbk�����\���
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�
Jbkmghd������Ijbf_ju�\uqbke_gby�lhqghklb�b�iheghlu�ijb�ZgZeba_�khijy`_gghkl_c�>:��Z�²�lhq�
ghklv�b�iheghlZ�f_gvr_�������[�²�lhqghklv�������\�²�iheghlZ������



=eZ\Z����F_lh^�wdheh]bq_kdb�^himklbfuo�mjh\g_c�nZdlhjh\�hdjm`Zxs_c�kj_^u�
� ����

?keb�bs_lky� lhevdh� \_jogyy�^himklbfZy� ]jZgbpZ� hilbfbabjm_fhc�i_j_f_gghc�
�gZijbf_j�� ^ey� \h^guo� wdhkbkl_f� ²� dhgp_gljZpbb� \_s_kl\�aZ]jyagbl_e_c�� ;ID���
OID��beb�gb`gyy�]jZgbpZ��dhgp_gljZpby�jZkl\hj_ggh]h�dbkehjh^Z���lh�]jZnbd�aZ\b�
kbfhklb�[bhlbq_kdhc�oZjZdl_jbklbdb�hl�Z[bhlbq_kdhc�i_j_f_gghc�ghkbl�\b^��dZd�gZ�
jbk�������<�lhf�kemqZ_��_keb�g_[eZ]hihemqb_�[bhlu�k\yaZgh�dZd�kh�kebrdhf�\ukhdbfb��
lZd�b�kh�kebrdhf�gbadbfb� agZq_gbyfb�i_j_f_gghc� �gZijbf_j��dhgp_gljZpbb�khe_c�
ZahlZ��nhknhjZ��dZevpby��fZ]gby��dZeby��fZj]ZgpZ��oehjb^h\��kmevnZlh\�b�^j����hilb�
fZevguf�^he`_g�[ulv�bgl_j\Ze�__�agZq_gbc�ihk_j_^bg_�rdZeu��jbk��������Lh]^Z�nhj�
fmeu� ^ey� jZkq_lZ� lhqghklb� b� iheghlu� aZibrmlky� ke_^mxsbf� h[jZahf��

L ���G I �D F G I
+

=
+ + +

��I ���G I �G H I
+

=
+ +

��

LZdbf�h[jZahf��hij_^_eblv�\ebygb_�[�gZ�\�²� agZqbl��\�i_j\mx�hq_j_^v��gZclb�
hilbfZevgh_�agZq_gb_�W>M� �beb�W>M��b�W>M��\�kemqZ_�^\mklhjhgg_c�]jZgbpu��ijb�
aZ^Zgghf� agZq_gbb� ]jZgbpu� f_`^m� [eZ]hihemqb_f� b� g_[eZ]hihemqb_f� ��fZeh�� b�
�fgh]h���khklhygby�wdhkbkl_fu�b�aZ^Zgguo�fbgbfZevguo�ihjh]Zo�lhqghklb�b�ihegh�
lu��

�
Jbkmghd������HilbfbaZpby�qbkeh\hc�i_j_f_gghc�ijb�mklZgh\e_gbb�^\mklhjhgg_c�]jZgbpu�
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>bZ]jZffZ�jZkq_lZ�W>M�ih�j_Zevguf�^Zgguf��hp_gdZ�khklhygby�ih�nblhieZgd�
lhgm�b�dhgp_gljZpby�bhgh\�Zffhgby��ijb\_^_gZ�gZ�jbk�������A^_kv�lhqghklv�ihemq_g�
gh]h�W>M��������f]�e��jZ\gZ� ��

�� ��+
������ ������Z�iheghlZ�²� ��

�� ��+
������ ������

?klv� g_kdhevdh� ijbqbg� gZjmr_gbc� b^_Zevgh]h� kemqZy�� bah[jZ`_ggh]h� gZ� jbk�� �����
I_j\Zy�ba�gbo�²�klZlbklbq_kdbc�jZa[jhk�b�ih]j_rghklb�baf_j_gbc��\�j_amevlZl_�q_�
]h�fh]ml�ihy\blvky�lhqdb�\�d\Z^jZglZo� ��b� ��gZ�^bZ]jZff_��<lhjZy�ijbqbgZ�²�\ha�
^_ckl\b_�gZ� wdhkbkl_fm�nZdlhjh\�kj_^u��hlebqZxsboky�hl�jZkkfZljb\Z_fh]h��dhlh�
ju_�fh]ml�\uau\Zlv�wdheh]bq_kdh_�g_[eZ]hihemqb_�ijb�agZq_gbyo�bkoh^gh]h�nZdlh�
jZ��f_gvrbo�W>M��Wlh�ijb\h^bl�d�kgb`_gbx�iheghlu��l�_��d�ihy\e_gbx�lhq_d�\�d\Z^�
jZgl_� �� gZ� ^bZ]jZff_�� gh� gbdZd� g_� hljZ`Z_lky� gZ� lhqghklb� �g_� ^h[Z\ey_l� lhq_d� gZ�
^bZ]jZff_�\�d\Z^jZgl_�����Q_f�[he__�agZqbf�^Zgguc�nZdlhj�ijb�h[tykg_gbb�wdheh]b�
q_kdh]h� g_[eZ]hihemqby� �beb� q_f� [hevr__� qbkeh� g_[eZ]hihemqguo� kemqZ_\� fh`_l�

�
Jbkmghd������J_ZevgZy�^bZ]jZffZ�jZkij_^_e_gby�gZ[ex^_gbc� aZ�wdheh]bq_kdbf�khklhygb_f�nblh�
ieZgdlhgZ�^ey�h^ghf_jgh]h�ijhkljZgkl\Z�nZdlhjh\��dhgp_gljZpby�bhgh\�Zffhgby���Pbnju�mdZau�
\Zxl�qbkeh�gZ[ex^_gbc�k�dhhj^bgZlZfb��khhl\_lkl\mxsbfb�^Zgghc� lhqd_�dhhj^bgZlghc�iehkdh�
klb��agZd���hagZqZ_l��qlh�qbkeh�gZ[ex^_gbc�[ueh�[he__����GZ�mf_gvr_gghc�^bZ]jZff_�ke_\Z�\gbam�
pbnju�h[hagZqZxl�dhebq_kl\h�gZ[ex^_gbc�\�dZ`^hf�d\Z^jZgl_��gZ�lZdhc�`_�^bZ]jZff_�kijZ\Z�\gb�
am�mdZaZgh�ijhp_glgh_�khhlghr_gb_�gZ[ex^_gbc�\�dZ`^hf�d\Z^jZgl_�
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[ulv� h[tykg_gh� ij_\ur_gb_f� W>M� bf_ggh� ^Zggh]h� nZdlhjZ��� l_f� \ur_� djbl_jbc�
iheghlu��

Jbk������beexkljbjm_l�ZgZeba�\ebygby�gZ�hp_gdm�wdheh]bq_kdh]h�khklhygby�nb�
lhieZgdlhgZ�dhgp_gljZpbb�Zffhgbcgh]h�ZahlZ�²�h^gh]h�ba����nZdlhjh\��^ey�dhlhjuo�
lZdhc� ZgZeba� [ue� ijh\_^_g� ih� ^Zgguf�fhgblhjbg]Z� jZaebqguo� \h^h_fh\� [Zkk_cgZ�
>hgZ�\�����������]]��Hp_gdm�khklhygby�baf_jyeb�ih�iylb[Zeevghc�rdZe_� ���[Zee�²�
iheghklvx�[eZ]hihemqgh_�khklhygb_����[Zeeh\�²�khklhygb_�j_]j_kkZ��k�lhqghklvx�����
[ZeeZ� �:[Zdmfh\�� ������� Kh]eZkgh� wdheh]bq_kdbf� fh^bnbdZpbyf� ijbjh^guo� khh[�
s_kl\��:[Zdmfh\��������Jmdh\h^kl\h�����������ij_^eh`_gh�^ey�nblh���ahhieZgdlhgZ�b�
i_jbnblhgZ� kqblZlv� ghjfZevgufb� nhgh\h_� khklhygb_� b� khklhygb_� wdheh]bq_kdh]h�
gZijy`_gby��g_[eZ]hihemqgufb�²�khklhygby�k�we_f_glZfb�j_]j_kkZ��Z�lZd`_�khklhy�
gby� wdheh]bq_kdh]h� b�f_lZ[hebq_kdh]h� j_]j_kkZ��<� l_jfbgZo� dh^h\� hp_gdb� ]jZgbpZ�
ghjfu�khhl\_lkl\m_l�\_ebqbg_�������>ey�ahh[_glhkZ�]jZgbpZ�ghjfu�b�iZlheh]bb�e_�
`bl�f_`^m�khklhygbyfb�k�we_f_glZfb�wdheh]bq_kdh]h�j_]j_kkZ�b�khklhygbyfb�k�y\gh�
\ujZ`_ggufb�ijbagZdZfb�j_]j_kkZ��dh^�hp_gdb�]jZgbpu��������Gb`gyy�]jZgbpZ�lhq�
ghklb�[ueZ�aZ^ZgZ�gZ�mjh\g_������FZdkbfZevgZy�iheghlZ�3� ���������������� �����
\�^Zgghf�kemqZ_�^hklb]ZeZkv�ijb�agZq_gbb�dhgp_gljZpbb� �1++ � ��������dhlhjh_�b�y\�
ey_lky�bkdhfuf�agZq_gb_f�W>M��

?keb� nZdlhjh\� kj_^u� g_kdhevdh�� lh� bo� h^ghnZdlhjgu_� W>M� fh]ml� [ulv� jZk�
kfhlj_gu�\�kh\hdmighklb��;m^_f�hlghkblv�gZ[ex^_gb_�d�g_[eZ]hihemqguf��_keb�agZ�
q_gb_�ohly�[u�h^gh]h�ba�nZdlhjh\�ij_\urZ_l�k\hc�W>M��Lh]^Z�khhl\_lkl\mxsbf�h[�
jZahf�i_j_hij_^_eyxlky�agZq_gby�D��E��F��G��qbkeZ�gZ[ex^_gbc���IjbgbfZ_lky��qlh�D�
²�qbkeh�lhq_d�� ]^_�khklhygb_�wdhkbkl_fu�[eZ]hihemqgh��Z� ]jZgbpu�W>M�g_�ij_\u�
r_gu�^ey�\k_o�nZdlhjh\��E�²�qbkeh�lhq_d��]^_�khklhygb_�wdhkbkl_fu�[eZ]hihemqgh��Z�
]jZgbpu�W>M�ij_\ur_gu�ohly�[u�^ey�h^gh]h�nZdlhjZ��F�²�qbkeh�lhq_d��]^_�khklhy�
gb_�wdhkbkl_fu�g_[eZ]hihemqgh��Z�]jZgbpu�W>M�g_�ij_\ur_gu�^ey�\k_o�nZdlhjh\��G�
²�qbkeh�lhq_d��]^_�khklhygb_�wdhkbkl_fu�g_[eZ]hihemqgh��Z�]jZgbpu�W>M�ij_\ur_�
gu�ohly�[u�^ey�h^gh]h�nZdlhjZ��Ijb�lZdhf�i_j_hij_^_e_gbb�D��E��F�b�G�nhjfmeu�^ey�
7�b�I�khojZgyxl�ij_`gbc�\b^��Ihemq_ggh_� �kmffZjgh_��agZq_gb_�I�g_�f_gvr_�h^�
ghf_jguo�agZq_gbc��h^gZdh�h[t_^bg_ggZy�lhqghklv�fh`_l�klZlv�f_gvr_�fbgbfZevgh�
^himklbfh]h�agZq_gby���



=eZ\Z����F_lh^�wdheh]bq_kdb�^himklbfuo�mjh\g_c�nZdlhjh\�hdjm`Zxs_c�kj_^u�
� ����

Ih^h[guc�fgh]hnZdlhjguc�ih^oh^��l�_��kh\f_klgh_�hij_^_e_gb_�agZq_gbc�W>M�
\k_o�nZdlhjh\�ba� mkeh\by�fZdkbfbaZpbb� kh\f_klghc�iheghlu� ijb� h]jZgbq_gbb�fb�
gbfZevghc�^himklbfhc�kmffZjghc� lhqghklvx��[he__� wnn_dlb\_g�� lZd�dZd�iha\hey_l�
\uy\blv�kbg_j]baf�beb�ZglZ]hgbaf�nZdlhjh\�b�ihemqblv�[he__�lhqgu_�agZq_gby�W>M��

Ijb�fgh]hnZdlhjghf�ih^oh^_�ij_^eZ]Z_lky�ke_^mxsbc�Ze]hjblf�jZkq_lZ�W>M��
KgZqZeZ� k� ihfhsvx� ^\monZdlhjgh]h� f_lh^Z� gZoh^ylky� ^\Z� nZdlhjZ�� ^Zxsb_� gZb�
[hevrmx�iheghlm��Ihke_�wlh]h�d�gZc^_gghfm�y^jm�ba�^\mo�i_j_f_gguo�ihhq_j_^gh�
^h[Z\ey_lky�dZ`^uc�ba�hklZ\rboky�nZdlhjh\��>ey�dZ`^h]h�ba�^h[Z\ey_fuo�nZdlhjh\�
\uqbkey_lky� hilbfZevgh_� agZq_gb_� W>M� b� khhl\_lkl\mxsZy� _fm� kh\f_klgZy� lj_o�
nZdlhjgZy� iheghlZ� �agZq_gby� W>M� ^ey� i_j_f_gguo� y^jZ� [_jmlky� ba� ij_^u^ms_]h�
ZgZebaZ�b�g_�f_gyxlky���<�dZq_kl\_�lj_lv_]h�nZdlhjZ�d�y^jm�^h[Z\ey_lky�lhl��dhlhjh�
fm� khhl\_lkl\m_l�fZdkbfZevgZy� kh\f_klgZy�iheghlZ��ijb\h^ysZy�d�gZb[hevr_fm� __�
m\_ebq_gbx�ijb�i_j_oh^_�hl�^\monZdlhjgh]h�ZgZebaZ�d�lj_onZdlhjghfm��AZl_f�ZgZ�
eh]bqgh�lj_onZdlhjgh_�y^jh�jZkrbjy_lky�^h�q_luj_onZdlhjgh]h�b�l�^��

HibkZggZy�ijhp_^mjZ�[ueZ�bkihevah\ZgZ�^ey�ZgZebaZ�k\yab�f_`^m�hp_gdhc�kh�
klhygby�ieZgdlhgZ�b� ���nZdlhjZfb�kj_^u�\�[Zkk_cg_�>hgZ��>ey� ���nZdlhjh\� �;ID���
1+���12���g_nl_ijh^mdlu��n_gheu��KI:<��&X��=Q��&U��i_klbpb^u��l_fi_jZlmjZ���^Z\�
rbo�gZb[hevrmx�iheghlm�ijb�h^ghf_jghf�ZgZeba_��\�lZ[e������ijb\_^_gu�khhl\_lkl�
\mxsb_�bf�h^ghnZdlhjgu_�W>M��lhqghklb�b�agZq_gby�iheghlu���
LZ[ebpZ� �����H^ghf_jgu_� iZjZf_lju� aZ\bkbfhklb� hp_gdb� wdheh]bq_kdh]h� khklhygby� ieZgdlhgZ� b�
i_jbnblhgZ�hl�Z[bhlbq_kdbo�nZdlhjh\��1�²�qbkeh�gZ[ex^_gbc��1��²�qbkeh�[eZ]hihemqguo�gZ[ex�
^_gbc��1��²�qbkeh�g_[eZ]hihemqguo�gZ[ex^_gbc��PLQ�b�PD[�²�gZbf_gvr__�b�gZb[hevr__�aZ�i_jbh^�
gZ[ex^_gbc�agZq_gby�nZdlhjZ���

I_j_f_ggZy� 1� 1�� 1�� PLQ� W>M�
�

PD[�
�

Lhqghklv��
��

IheghlZ��
��

;ID���f]�e� ���� ���� ���� ����� ����� �� ��� ���
1+���f]�e� ���� ���� ���� ������ ����� ����� ��� ���
12���f]�e� ���� ���� ���� ������ ���� ����� ��� ���
G_nl_ijh^mdlu��
f]�e�

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

N_gheu��f]�e� ���� ���� ���� �� ������ ������ ��� ���
KI:<��f]�e� ���� ���� ���� �� ����� ���� ��� ���
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&X��f]�e� ���� ���� ���� ������ ������ ����� ��� ���
JZkoh^�\h^u��f��k� ���� ���� ���� �� ������ ���� ��� ��
=Q��f]�e� ���� ��� ��� �� ������ ����� ��� ��
&U��f]�e� �� �� �� ������ ������ ������ ���� ����
I_klbpb^u��fd]�e� ���� ��� ��� �� ������ ����� ���� ��
L_fi_jZlmjZ���K� ��� ��� ��� �� ������ ��� ���� ��

<� lZ[e�� ����ijb\_^_gu�j_amevlZlu�^\monZdlhjgh]h� ZgZebaZ� aZ\bkbfhklb� wdheh�
]bq_kdh]h�khklhygby�hl�aZ]jyagyxsbo�i_j_f_gguo��>h[Z\e_gb_�\lhjh]h�nZdlhjZ�m\_�
ebqb\Z_l�iheghlm�k����^h�������g_nl_ijh^mdlu�ij_^ihqlbl_evg__�bkihevah\Zlv��q_f�
kh^_j`Zgb_�pbgdZ��ihkdhevdm�^ey�gbo�bf_xlky�[he__�ihegu_�^Zggu_���<�j_amevlZl_�
ihke_^h\Zl_evgh]h�^h[Z\e_gby�ih�h^ghc�i_j_f_gghc�d�bkoh^ghfm�y^jm�ba�^\mo�i_j_�
f_gguo��ihemq_gghfm�^\monZdlhjguf�ZgZebahf��[ueb�hp_g_gu�ke_^mxsb_�agZq_gby�
iheghlu�� ^ey� 12�� ²� ���� �ljb� nZdlhjZ��� ^ey� ;ID�� ²� ���� �q_luj_� nZdlhjZ��� ^ey�
KI:<�²������iylv�nZdlhjh\���^ey�jZkoh^h\�\h^u�²������r_klv�nZdlhjh\���^ey�n_�
gheh\�²������k_fv�nZdlhjh\���
LZ[ebpZ������>\mof_jguc�ZgZeba�k\yab�hp_gdb�khklhygby�ieZgdlhgZ�b�i_jbnblhgZ�k�jZaebqgufb�iZ�
jZfb�Z[bhlbq_kdbo�nZdlhjh\��h[hagZq_gby�b�jZaf_jghklb�l_�`_��qlh�b�\�lZ[e�������

IZju�nZdlhjh\� 1� 1�� 1�� W>M�� W>M�� Lhqghklv��� IheghlZ���
;ID��²�1+�� ���� ���� ���� ������ ������ ��� ���
;ID��²�12�� ���� ���� ���� ������ ������ ��� ���
;ID��²�G_nl_ijh^mdlu� ���� ���� ���� ������ ������ ��� ���
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;ID��²�<h^ghklv� ���� ���� ���� ������ ������� ��� ���
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;ID��²�&U� �� �� �� ������ ������ ���� ����
;ID��²�I_klbpb^u� ���� ��� ��� ������ ������ ��� ���
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1+��²�12�� ���� ���� ���� ������ ������ ��� ���
1+��²�G_nl_ijh^mdlu� ���� ���� ���� ������ ������ ��� ���
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H[t_^bg_gb_�k_fb�h^ghnZdlhjguo�W>M�^Zeh�[u�I� ������h^gZdh�ijb�lhqghklb�
\k_]h�ebrv������lh]^Z�dZd�ijb\_^_ggu_�j_amevlZlu�k�I� �����h[_ki_qb\Zxlky�k�aZ�
^Zgghc�lhqghklvx������

HibkZggu_�\ur_�fgh]hnZdlhjguc�b�]b[jb^guc�f_lh^u�qm\kl\bl_evgu�d�gZeb�
qbx�fgh`_kl\Z�ijhims_gguo�gZ[ex^_gbc��ihkdhevdm�lj_[mxl�h^gh\j_f_ggh]h�ijb�
kmlkl\by�agZq_gbc�fgh]bo�nZdlhjh\�\�dZ`^hf�gZ[ex^_gbb��M^h\e_l\hjblv�wlh�lj_[h�
\Zgb_�fh`gh�k�ihfhsvx�lZd�gZau\Z_fh]h�rZ]h\h]h�f_lh^Z��Hg�ihoh`�gZ�hibkZgguc�
\ur_�f_lh^�ihke_^h\Zl_evgh]h�\\h^Z�nZdlhjh\��gh�hlebqZ_lky�hl�g_]h�l_f��qlh�hkgh�
\Zg�iheghklvx�gZ�h^ghnZdlhjguo�W>M��GZ�dZ`^hf�rZ]_�bs_lky�gh\uc�nZdlhj��^Zx�
sbc� gZb[hevrbc� ijbjhkl� kmffZjghc� iheghlu� \k_o� \\_^_gguo� i_j_f_gguo�� gh� _]h�
W>M�g_�i_j_kqblu\Z_lky��GZ�ihke_^g_f�rZ]_��ihke_�\dexq_gby�\k_o�i_j_f_gguo��ih�
emqZxl�kmffZjgmx�lhqghklv�b�iheghlm��h�dhlhjuo�mihfbgZehkv�\ur_��

RZ]h\uc�ZgZeba�b�_]h�j_amevlZlu�iha\heyxl�mihjy^hqblv�nZdlhju�ih�kl_i_gb�
bo�\ebygby�gZ�hp_gdb��Z�lZd`_�ihgylv�bo�\gmlj_ggxx�\aZbfhk\yav��?keb�]jmiiZ�nZd�
lhjh\� gZ� i_j\hf�rZ]_� oZjZdl_jbam_lky� \ukhdhc� iheghlhc�� Z� ihke_� \\h^Z� h^gh]h� ba�
gbo� gZ� wlhf�rZ]_� \k_� hklZevgu_� ^Zxl�fZeuc� ijbjhkl� iheghlu� gZ� \lhjhf�rZ]_�� lh�
fh`gh� ml\_j`^Zlv�� qlh� bo� \ebygb_� gZ� khklhygb_� wdhkbkl_fu� dhjj_ebjh\Zgh�� Wlh�
\Z`gh� k� lhqdb� aj_gby� mijZ\e_gby� dZq_kl\hf� kj_^u�� ihkdhevdm� j_Zevgh� \ebylv� gZ�
hp_gdm�khklhygby�fh]ml�b�g_�\k_�wlb�nZdlhju��

Ihke_� ijh\_^_gby� hibkZgguo� \ur_� ijhp_^mj�f_lh^Z�W>M� \k_� mqZkl\mxsb_� \�
ZgZeba_�ijbqbg� wdheh]bq_kdh]h�g_[eZ]hihemqby� Z[bhlbq_kdb_�nZdlhju�h[uqgh�jZa�
^_eyxlky�gZ�^\_�]jmiiu��mkeh\gh�agZqbfu_��l�_��l_��^ey�dhlhjuo�W>M�gZc^_gu�\�ij_�
^_eZo�gZbf_gvr_]h�b�gZb[hevr_]h�agZq_gbc�^Zgghc�i_j_f_gghc�\�bkoh^ghf�fZkkb\_�
^Zgguo��b�g_agZqbfu_��l�_��l_��^ey�dhlhjuo�\k_�\klj_qZ\rb_ky�\�fZkkb\_�^Zgguo�agZ�
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q_gby�khhl\_lkl\h\Zeb�lhevdh�[eZ]hihemqguf�hp_gdZf�h[tykgy_fhc�[bhlbq_kdhc�oZ�
jZdl_jbklbdb��Hlkmlkl\b_�\uqbke_gghc�\_ebqbgu�W>M�^ey�g_agZqbfuo�i_j_f_gguo�
]h\hjbl�h� lhf��qlh�khhl\_lkl\mxsb_�ghjfZlb\u�^ey�gbo�e_`Zl�\g_�ij_^_eh\�\klj_�
qZ\rboky� aZ� bkke_^h\Zgguc� i_jbh^� agZq_gbc��>ey� mkeh\gh� agZqbfuo�nZdlhjh\� j_�
amevlZlhf�bkke_^h\Zgby�y\ey_lky�\uqbke_ggZy�\_ebqbgZ�W>M��H^gZdh�g_�\k_�mkeh\gh�
agZqbfu_�nZdlhju�fh]ml� [ulv� ijbagZgu� bklbggufb� ijbqbgZfb� \hagbdZxs_]h� g_�
[eZ]hihemqby�[bhlu��>ey�b^_glbnbdZpbb�lZdbo�ijbqbg�ij_^gZagZq_g�ijhp_kk�hl[hjZ�
agZqbfuo� nZdlhjh\� kj_^b� mkeh\gh� agZqbfuo�� l�_�� l_o�� dhlhju_� ^Zxl� gZb[hevrbc�
\deZ^�\�hibkZgb_�wdheh]bq_kdh]h�g_[eZ]hihemqby��

Djbl_jbb�agZqbfhklb���
²�kh[ex^_gb_�fbgbfZevgh]h�ihjh]h\h]h�agZq_gby��dZd�ijZ\beh��g_�f_g__������

lhqghklb�^_l_jfbgZpbb��ij_\ur_gb_�W>M�\e_q_l�g_[eZ]hihemqgmx�hp_gdm��
²�\ukhdZy�iheghlZ�khhl\_lkl\mxs_c�khijy`_gghklb��
²�^hklZlhqgh_�dhebq_kl\h�dZd�[eZ]hihemqguo�� lZd�b�g_[eZ]hihemqguo�gZ[ex�

^_gbc��g_�f_g__�����hl�h[s_]h�qbkeZ�gZ[ex^_gbc����
²� g_dhlhju_� wdki_jlgu_� Zijbhjgu_� khh[jZ`_gby� h� \ebygbb�^Zgghc� i_j_f_g�

ghc�kj_^u�gZ�^Zggmx�[bhlbq_kdmx�oZjZdl_jbklbdm���
AgZqbfu_�nZdlhju�b�khhl\_lkl\mxsb_�agZq_gby�bo�W>M�fh]ml�[ulv�ijhjZg`b�

jh\Zgu�ih�djbl_jbx�iheghlu��<�khhl\_lkl\bb�k�wlbf�g_dhlhjuc�nZdlhj��g_kh[ex^_�
gb_�W>M�^ey�dhlhjh]h�\�����kemqZ_\�khijy`_gh�k�wdheh]bq_kdbf�g_[eZ]hihemqb_f��
^he`_g�[ulv�hij_^_e_g�dZd�[he__� agZqbfuc��q_f�nZdlhj��m�dhlhjh]h�iheghlZ�jZ\gZ�
�����ijb�lhf�`_�fbgbfZevghf�ihjh]_�lhqghklb���

�
�����L_ogheh]by�^bZ]ghklbdb�wdheh]bq_kdh]h�khklhygby�b�ghjfbjh\Zgb_�nZdlhjh\�
kj_^u�ih�^Zgguf�]b^jh[bheh]bq_kdh]h�b�nbabdh�obfbq_kdh]h�fhgblhjbg]Z�gZ�ijb�
f_j_�j_d�[Zkk_cgZ�>hgZ�b�j_db�Kmju�

�
K�ihfhsvx�f_lh^Z�W>M�ijh\h^beb� wdheh]bq_kdmx�^bZ]ghklbdm�b�ghjfbjh\Z�

gbx�\�j_dZo�b�\h^hojZgbebsZo�gb`g_]h�l_q_gby�j_db�>hg�ih�^Zgguf�fhgblhjbg]Z�\�
����������]]���;me]Zdh\�b�^j���������������E_\bq�b�^j����������������<k_]h�[ue�bkke_�
^h\Zg� ���kl\hj�gZ[ex^_gby� �gZ�j_dZo�>hg��FZguq��K_\_jkdbc�>hg_p��\h^hojZgbeb�
sZo�Pbfeygkdhf��<_k_eh\kdhf���gZ�dhlhjuo�hl[bjZeb�dZd�]b^jh[bheh]bq_kdb_��lZd�b�
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nbabdh�obfbq_kdb_�ijh[u��Hp_gdb�khklhygby�khhl\_lkl\mxsbo�wdhkbkl_f�ijh\h^b�
eb�ih���[bhlbq_kdbf�bg^bdZlhjZf����deZkku�dZq_kl\Z�\h^�ih�ieZgdlhgm�b�i_jbnblh�
gm�����deZkk�dZq_kl\Z�\h^�ih�ahh[_glhkm�����meh\u�km^ZdZ�b�[_jrZ�����meh\u�e_sZ�����
meh\u�q_ohgb�����mjh`Zcghklv�hk_ljZ�b�e_sZ��DeZkku�dZq_kl\Z�ba�ii����b���[ueb�\aylu�
ba� deZkkbnbdZlhjZ� \h^� Jhkdhf]b^jhf_lZ� �lZ[e�� ����� �Hj]ZgbaZpby� b� ijh\_^_gb_�����
�������

=jZgbpZ�f_`^m�ghjfZevgufb�b�iZlheh]bq_kdbfb�khklhygbyfb�wdhkbkl_f�ij_^�
klZ\ey_l�kh[hc�ij_^f_l�kh]eZr_gby�f_`^m�bkke_^h\Zl_eyfb�beb�ebpZfb��ijbgbfZx�
sbfb� j_r_gby�� Kbkl_fu� bg^bdZpbb�� \dexqZxsb_� g_[bgZjgu_� fgh`_kl\Z� hp_ghd��
^himkdZxl�ih^\b`ghklv�wlhc�]jZgbpu��<�jZa^_e_�����[ueb�ijb\_^_gu�b�h[hkgh\Zgu�
khhl\_lkl\mxsb_�]jZgbpu�^ey�ieZgdlhgZ�b�ahh[_glhkZ��

>ey� bolbheh]bq_kdbo� i_j_f_gguo� hij_^_e_gb_� ]jZgbpu� [ueh� [he__� keh`guf��
KgZqZeZ� ^ey� dZ`^h]h� ba� q_luj_o� bolbheh]bq_kdbo� b^_glbnbdZlhjh\� ih^kqblu\Zeb�
kj_^g_fgh]he_lg__�agZq_gb_��<_ebqbgu�meh\h\�b�mjh`Zcghklb��\oh^ysb_�\�bgl_j\Ze�
hl�fbgbfZevghc�\_ebqbgu�^h�kj_^g_c�f_`^m�fbgbfZevghc�b�kj_^g_fgh]he_lg_c�\_�
ebqbgZfb��hp_gb\Zebkv�[Zeehf����meh\u�b�mjh`Zcghklv�ba�bgl_j\ZeZ�hl�kj_^g_c�f_`�
^m� fZdkbfZevghc� b� kj_^g_fgh]he_lg_c� \_ebqbgZfb� ^h� fZdkbfZevghc� \_ebqbgu� ²�
[Zeehf����Ijhf_`mlhqguf�agZq_gbyf�meh\h\�b�mjh`Zcghklb�[ueZ�ijbk\h_gZ�hp_gdZ�
���AZl_f�^ey� dZ`^h]h� ]h^Z�gZ[ex^_gbc� \u\h^beZkv� h[sZy� hp_gdZ� khklhygby�bolbh�
nZmgu� dZd� kj_^g_Zjbnf_lbq_kdh_� hl� hp_ghd� ^ey� dZ`^h]h� \b^Z� ju[u��<� g_dhlhjuo�
kemqZyo�h[s__�khklhygb_�bolbhnZmgu�g_\hafh`gh�[ueh�hp_gblv�dZdbf�eb[h�h^gbf�
[Zeehf�b�\�j_amevlZl_�\hagbdZeb�ijhf_`mlhqgu_�hp_gdb�����b������D�g_[eZ]hihemq�
ghfm�hlg_k_gh�khklhygb_�bolbhnZmgu�k�hp_gdZfb�����b����d�mkeh\gh�[eZ]hihemqghfm�
²�k�hp_gdZfb��������b����L�_���ih^�g_[eZ]hihemqb_f�\�^Zgghf�kemqZ_�ihgbfZ_lky�kgb�
`_gb_�]h^h\h]h�meh\Z�gb`_�dhgljhevghc�kj_^g_fgh]he_lg_c�hlf_ldb��LZdbf�h[jZahf��
bkihevah\Zehkv�ij_^klZ\e_gb_�h[�hlghkbl_evghc�ghjf_� khklhygby� aZ� wlZehgguc�i_�
jbh^�k������ih������]h^u��

Ke_^m_l�ih^q_jdgmlv��qlh�ihbkd�Z[bhlbq_kdbo�nZdlhjh\��agZqbfuo�^ey�\hagbd�
gh\_gby�g_[eZ]hihemqby�\�khh[s_kl\Zo��b�\uqbke_gb_�W>M�wlbo�nZdlhjh\�\_eb�g_aZ�
\bkbfh� ^ey� dZ`^h]h� ba� mdZaZgguo� \ur_� b^_glbnbdZlhjh\�� G_h[oh^bfhklv� lZdh]h�
jZa^_evgh]h�ZgZebaZ�k\yaZgZ�k�g_mkljZgbfhc�aZ\bkbfhklvx�j_amevlZlh\�ihbkdZ�W>M�
hl�\u[jZggh]h�[bhlbq_kdh]h�bg^bdZlhjZ��<h\k_�g_h[yaZl_evgh�mom^r_gb_�deZkkZ�dZ�
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q_kl\Z�\h^�ih�ieZgdlhgm�khijh\h`^Z_lky��gZijbf_j��kgb`_gb_f�meh\h\�beb�mjh`Zc�
ghklb�ju[��Ihwlhfm� agZq_gby�W>M�^ey�h^gh]h�b� lh]h�`_� Z[bhlbq_kdh]h�ihdZaZl_ey�
fh]ml�kms_kl\_ggh�jZaebqZlvky�\�aZ\bkbfhklb�hl�lh]h��dZdhc�mqZklhd�[bhp_ghaZ�fu�
ohlbf� ijb\_klb� \� khhl\_lkl\b_� k� ghjfhc��<� wlhf� kemqZ_� ihe_aguf�rZ]hf� y\ey_lky�
\ujZ[hldZ� kbkl_fu� [bheh]bq_kdbo� ijbhjbl_lh\�� l�_�� \u^_e_gb_� gZb[he__� \Z`guo� k�
lhc�beb�bghc�ijZdlbq_kdhc�lhqdb�aj_gby�dhfihg_glh\�[bhlu��W>M�^ey�dhlhjuo�b�y\�
eyxlky�hij_^_eyxsbfb��?keb�ih^h[gu_�ijbhjbl_lu�aZjZg__�g_�ij_^mkfhlj_gu��hi�
jZ\^Zgguf�\u]ey^bl�\u[hj�ba�\k_o�ihemq_gguo�W>M�gZb[he__�`_kldh]h� �gZijbf_j��
fbgbfZevgh]h� ^ey� aZ]jyagyxsbo� \_s_kl\�beb�fZdkbfZevgh]h�²�^ey� dhgp_gljZpbb�
dbkehjh^Z�beb�ijhajZqghklb���

<_jg_fky��h^gZdh�� d�ij_^klZ\e_gbx�^Zgguo�^ey� ZgZebaZ��<�dZq_kl\_� Z[bhlbq_�
kdbo�\ha^_ckl\bc�gZ�[bhlm�jZkkfZljb\Zeb� ���ihdZaZl_ey��dhgp_gljZpbb�ZahlZ�Zffh�
gbcgh]h�� ZahlZ� gbljblgh]h�� ZahlZ� gbljZlgh]h�� g_nl_ijh^mdlh\��n_gheh\�� kbgl_lbq_�
kdbo� ih\_joghklgh�Zdlb\guo� \_s_kl\� �KI:<��� f_^b�� pbgdZ�� \a\_r_gguo� \_s_kl\��
dZevpby��fZ]gby��oehjb^h\��nhknhjZ�fbg_jZevgh]h��`_e_aZ��fZj]ZgpZ��kmevnZlh\��α�
]_dkZoehjpbdeh]_dkZgZ� �α�=OP=��� γ�]_dkZoehjpbdeh]_dkZgZ� �γ�=OP=��� ^boehj^bn_�
gbeljboehjwlZgZ� �>>L��� ^boehj^bn_gbeoehjwlZgZ� �>>W��� ;ID��� OID�� kh^_j`Zgb_�
jZkl\hj_ggh]h�dbkehjh^Z��S+��fbg_jZebaZpby��jZkoh^�\h^u��l_fi_jZlmjZ�\h^u��

F_lh^�W>M�iha\hey_l�bkihevah\Zlv�ijb�jZkq_lZo�wdheh]bq_kdbo�ghjfZlb\h\�g_�
lhevdh�l_dmsb_�agZq_gby�i_j_f_gguo��gh�b�jZaebqgu_�lbiu�mkj_^g_gbc��LZd��\�^Zg�
ghf�kemqZ_�^ey�\k_o�]b^jhobfbq_kdbo�oZjZdl_jbklbd��djhf_�S+��ZgZebabjh\Zeb�\eby�
gb_�gZ�[bhlm�dZd�wdklj_fZevguo�agZq_gbc��fbgbfZevguo�^ey�jZkl\hj_ggh]h�dbkehjh�
^Z�b�fZdkbfZevguo�^ey�\k_o�hklZevguo�bg]j_^b_glh\���lZd�b�kj_^g_]h^h\uo��>ey�S+�\�
ZgZeba_�mqZkl\h\Zeb�kj_^g_f_kyqgu_�agZq_gby��Djhf_�lh]h��\�ZgZeba�[ueb�\dexq_gu�
kj_^g_f_kyqgu_� agZq_gby� jZkoh^h\� b� l_fi_jZlmju� \h^u�� Ihfbfh� k\h_]h� ijyfh]h�
kfukeZ��g_dhlhju_�ba�kj_^g_f_kyqguo�agZq_gbc�g_ihkj_^kl\_ggh�k\yaZgu�b�k�^hihe�
gbl_evgufb�wdheh]bq_kdb�agZqbfufb�kfukeZfb��GZijbf_j��k�fhsghklvx�\_k_gg_]h�
klhdZ�� �^jm`ghklvx��\_kgu��^ebl_evghklvx�fZeh\h^gh]h�i_jbh^Z��gZqZehf�jZkiZe_�
gby�ev^Z�b�l�^��

>ey�jZkoh^h\�\h^u��l_fi_jZlmju�b�\a\_r_gguo�\_s_kl\�\�ZgZeba_�mqZkl\h\Zeb�
hlghkbl_evgu_� \_ebqbgu�� hlghr_gby� Z[khexlguo� agZq_gbc� d� kj_^g_fgh]he_lg_fm�
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^ey�^Zggh]h�kl\hjZ�agZq_gbx� �^ey�jZkoh^h\�\h^u�wlhl�ihdZaZl_ev�gZau\Z_lky�\h^gh�
klvx��� <u[hj� mdZaZgguo� oZjZdl_jbklbd� h[tykgy_lky� bo� y\ghc� �kl\hjhki_pbnbqgh�
klvx�� b� Z^Zilbjh\Zgghklvx� ehdZevguo� �kl\hjh\uo� khh[s_kl\�� d� ^he]h\j_f_gguf�
mkeh\byf�h[blZgby��HklZevgu_�i_j_f_ggu_�mqZkl\h\Zeb�\�ZgZeba_�\�\b^_�k\hbo�Z[kh�
exlguo�agZq_gbc���

>ey�dhgp_gljZpbc�[bh]_gguo�we_f_glh\��gbljZlu��nhknhj��Zffhgbc��kmevnZlu��
fZ]gbc��`_e_ah��dZevpbc��fZj]Zg_p���\h^ghklb��l_fi_jZlmju�b�\h^hjh^gh]h�ihdZaZl_�
ey�^himklbfu_�]jZgbpu�hibku\Zebkv�dZd�\�h[eZklb�\ukhdbo��lZd�b�\�h[eZklb�gbadbo�
agZq_gbc��LZdbf�h[jZahf��h[eZklv�ghjfZevgh]h�nmgdpbhgbjh\Zgby�^ey�wlbo�nZdlhjh\�
bf_eZ� \b^�� ZgZeh]bqguc� bah[jZ`_gghfm� gZ� jbk�� ����� >ey� hklZevguo� i_j_f_gguo��
djhf_� dbkehjh^Z�� ^himklbfufb� kqblZebkv� ex[u_�fZeu_� agZq_gby�� b� ]jZgbpZ� g_^h�
imklbfhklb�mklZgZ\eb\ZeZkv�lhevdh�^ey�\ukhdbo�agZq_gbc��>ey�jZkl\hj_ggh]h�dbkeh�
jh^Z�g_^himklbfufb�iheZ]Zebkv�lhevdh�gbadb_�_]h�agZq_gby���

L_dms__�khklhygb_� ]b^jh[bhglh\��[_amkeh\gh��fh`_l� aZ\bk_lv�g_�lhevdh�hl� l_�
dms_]h�khklhygby�kj_^u��gh�b�hl�ij_^r_kl\mxsbo�bf�khklhygbc��Qlh[u� mq_klv� aZ�
iZa^u\Zgb_� j_Zdpbc� ]b^jh[bhglh\� gZ� l_dmsb_� \ha^_ckl\by� b� wnn_dl� gZdZieb\Zgby�
ihke_^gbo��ZgZebabjh\Zeb�\ebygb_�gZ�hj]Zgbafu�agZq_gbc�Z[bhlbq_kdbo�i_j_f_gguo�
\�ij_^r_kl\mxsb_� ]h^u��>ey�ieZgdlhgZ��i_jbnblhgZ�b�[_glhkZ�ZgZebabjh\Zeb�^Zg�
gu_�aZ�ljb�]h^Z��l_dmsbc�b�^\Z�ij_^r_kl\mxsbo���>ey�meh\h\�km^ZdZ�k�[_jrhf��e_sZ�
b� q_ohgb�²� aZ�r_klv� e_l� �l_dmsbc� b� iylv� ij_^r_kl\mxsbo��� ihkdhevdm� hkgh\gmx�
fZkkm�meh\h\�khklZ\eyeb�hkh[b�hl�k_]he_lhd�^h�r_klbe_lhd��>ey�mjh`Zcghklb�hk_ljZ�
b�e_sZ�mqblu\Zeb�\ebygb_�nZdlhjh\�i_j\hc�iheh\bgu�l_dms_]h�]h^Z� �beb�^ey�jy^Z�
i_j_f_gguo�bo�oZjZdl_jbklbdb�aZ�]h^����

>ey�dZ`^h]h�ba�gZ[hjh\�hp_ghd�wdheh]bq_kdh]h�khklhygby�b�^ey�dZ`^hc�khhl\_l�
kl\mxs_c� gZ[hjm� Z[bhlbq_kdhc� i_j_f_gghc� hlukdb\Zeb�W>M� b� jZkkqblu\Zeb� lhq�
ghklv�b�iheghlm�²�djbl_jbb�agZqbfhklb�wlbo�mjh\g_c��GZihfgbf��qlh�\k_�Z[bhlbq_�
kdb_�i_j_f_ggu_�jZkiZ^Zxlky�gZ�ij_^agZqbfu_�b�g_agZqbfu_��jZa^_e�������J_amevlZ�
lhf�bkke_^h\Zgby�^ey�ij_^agZqbfuo�nZdlhjh\�y\ey_lky�\uqbke_ggZy�\_ebqbgZ�W>M��
>ey�g_agZqbfuo�nZdlhjh\�j_amevlZl�bkke_^h\Zgby�²�fbgbfZevgZy�b�fZdkbfZevgZy�
]jZgbpu�agZq_gbc�nZdlhjZ�aZ�bkke_^h\Zgguc�i_jbh^��Wlb�\_ebqbgu��gZa\Zggu_�wdh�
eh]bq_kdb� [_ahiZkgufb� ]jZgbpZfb� �W;=��� ijb� wdheh]bq_kdhf� ghjfbjh\Zgbb� fh]ml�
kem`blv�hjb_glbjZfb�]jZgbp�wdheh]bq_kdb�[_ahiZkguo�agZq_gbc��dhlhju_�^ey�^Zggh�
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]h�nZdlhjZ�aZ\_^hfh�g_�ijb\h^yl�d�wdheh]bq_kdhfm�g_[eZ]hihemqbx��GZkdhevdh�mdZ�
aZggu_�W;=�^Ze_db�hl�ihl_gpbZevgh�kms_kl\mxsbo�\g_�bo�bgl_j\ZeZ�\_ebqbg�W>M��
hklZ_lky�g_ba\_klguf���

<�lZ[e������k\_^_gu�\k_�jZkkqblZggu_�^ey�[Zkk_cgZ�Gb`g_]h�>hgZ�W>M�b�W;=��
>ey�dZ`^hc�i_j_f_gghc�ijb�hl[hj_�ihjh]h\uo�\_ebqbg�ba�dhgdmjbjmxsbo�agZq_gbc��
ihemqZ_fuo�^ey�jZaebqguo�k^\b]h\�ih�\j_f_gb��\u[bjZeb�kZfh_�`_kldh_�^ey�^Zggh]h�
[bhlbq_kdh]h� bg^bdZlhjZ�� <� ihke_^g_f� klhe[p_� lZ[ebpu� k\_^_gu� kZfu_� `_kldb_�
W>M� kj_^b� \k_o� [bhlbq_kdbo� bg^bdZlhjh\�� GZb[hevrZy� `_kldhklv� ih^jZamf_\Z_l��
^ey�\k_o�\_jogbo�W>M�b�W;=�²�wlh�gZbf_gvr__�ba�gbo�agZq_gb_��^ey�gb`gbo�mjh\�
g_c�beb�]jZgbp�²�gZb[hevr__�agZq_gb_��

<�khhl\_lkl\bb�k�i_j_qbke_ggufb�\�jZa^_e_�����djbl_jbyfb�^ey�dZ`^h]h�[bhlb�
q_kdh]h�bg^bdZlhjZ�[ueb�hlh[jZgu�nbabdh�obfbq_kdb_�nZdlhju��agZqbfu_�^ey�\ha�
gbdgh\_gby�wdheh]bq_kdh]h�g_[eZ]hihemqby��lZ[e��������Gb`gbc�ihjh]�lhqghklb�jZk�
q_lZ�W>M�[ue�mklZgh\e_g�gZ�mjh\g_������Kj_^g_k_ahggu_�b�kj_^g_f_kyqgu_�agZq_�
gby�W>M�fh]ml� kem`blv�hjb_glbjh\hqgufb�ghjfZlb\Zfb�^himklbfh]h� \ha^_ckl\by�
lh]h�beb�^jm]h]h�nZdlhjZ��\�khhl\_lkl\bb�k�dhlhjufb�fh`gh�kljhblv�ijbjh^hhojZg�
gmx�^_yl_evghklv�\�ijh^he`_gb_�hij_^_e_ggh]h�ijhf_`mldZ�\j_f_gb��l�_��lZd�\Zjvb�
jh\Zlv� mjh\gb� k[jhkh\�beb� ]b^jheh]bq_kdb_�ihdZaZl_eb��qlh[u�d�dhgpm�f_kypZ�beb�
]h^Z� g_� \uclb� aZ� ]jZgbpu� ij_^ibkZgghc� kj_^g_c� \_ebqbgu��<� lh�`_� \j_fy�fZdkb�
fZevgu_�aZ�]h^�W>M�y\eyxlky�ijyfuf�jmdh\h^kl\hf�d�^_ckl\bx��ij_^klZ\eyy�kh[hc�
ih� kmlb� ghjfZlb\u� Z\Zjbcguo� k[jhkh\� obfbdZlh\� beb� qj_a\uqZcghc� ]b^jheh]bq_�
kdhc�h[klZgh\db��Wlb�W>M�ij_^iheZ]Zxl�kh[ex^_gb_�bo�\�ex[hc�fhf_gl�dZe_g^Zj�
gh]h�]h^Z��Kj_^g_k_ahggu_�b�fZdkbfZevgu_�aZ�]h^�W>M�fh]ml�jZaebqZlvky�\�g_kdhev�
dh� jZa��LZd�� ^ey� ahh[_glhkZ�W>M�fZdkbfZevghc� dhgp_gljZpbb� γ�=OP=� �������� ijb�
f_jgh�\�����jZaZ�ij_\ukbe�W>M�kj_^g_k_ahgghc�dhgp_gljZpbb����������
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LZ[ebpZ������AgZq_gby�W>M�agZqbfuo�nZdlhjh\�[Zkk_cgZ�>hgZ��\uqbke_ggu_�^ey�jZaguo�[bhlbq_�
kdbo�b^_glbnbdZlhjh\�

:[bhlbq_kdbc�nZdlhj� W>M� Lhqghklv���� IheghlZ����
IeZgdlhg�b�i_jbnblhg�

L_fi_jZlmjZ��fZc���\�m��� ������ ��� ���
<h^ghklv��bxgv���g�m��� ������ ��� ���
<h^ghklv��fZc���g�m��� ������ ��� ���
S+��bxev��g�m��� ����� ��� ���
S+��bxgv��g�m��� ����� ��� ���
γ�=OP=�fZdk��� ������ ���� ���
L_fi_jZlmjZ��k_gly[jv���g�m��� ������ ��� ���
Dbkehjh^�fbg��� ����� ��� ���
KmffZjgu_�lhqghklv�b�iheghlZ�� � ��� ���

Ahh[_glhk�
L_fi_jZlmjZ��fZc���\�m��� ������ ��� ���
<h^ghklv��fZc���g�m��� ������ ��� ���
S+��bxev��g�m��� ����� ��� ���
γ�=OP=�fZdk��� ������ ��� ���
Dbkehjh^�fbg��� ����� ��� ���
>>W�kj_^��� ������ ��� ���
L_fi_jZlmjZ��Zij_ev���\�m��� ������ ��� ���
L_fi_jZlmjZ��bxgv���\�m��� ������ ��� ���
γ�=OP=�kj_^��� ������ ��� ���
>>W�fZdk��� ������ ��� ���
<h^ghklv��Z\]mkl���g�m��� ������ ��� ���
S+��fZjl���g�m��� ����� ��� ���
α�=OP=�fZdk��� ������ ��� ���
S+��yg\Zjv���g�m��� ����� ��� ���
L_fi_jZlmjZ��Zij_ev���g�m��� ������ ��� ���
Pbgd�kj_^��� ����� ��� ���
L_fi_jZlmjZ��yg\Zjv���g�m��� ������ ��� ���
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<h^ghklv��kj_^gyy�aZ�]h^���\�m��� ������ ��� ���
L_fi_jZlmjZ��k_gly[jv���\�m��� ������ ��� ���
L_fi_jZlmjZ��hdly[jv���\�m��� ������ ��� ���
KmffZjgu_�lhqghklv�b�iheghlZ�� � ��� ���

Meh\u�km^ZdZ�b�[_jrZ�
Pbgd�kj_^��� ������ ��� ���
OID�kj_^��� ����� ��� ���
OID�fZdk��� ����� ��� ���
KmffZjgu_�lhqghklv�b�iheghlZ�� � ��� ���

Meh\u�e_sZ�
:ahl�gbljblguc�kj_^��� ������ ��� ���
<a\_r_ggu_�\_s_kl\Z�fZdk��� ������ ��� ���
S+��kj_^gbc�aZ�]h^���\�m��� ����� ��� ���
KmffZjgu_�lhqghklv�b�iheghlZ�� � ��� ���

Meh\u�q_ohgb�
<h^ghklv��kj_^gyy�aZ�]h^���\�m��� ������ ��� ���
:ahl�gbljblguc�kj_^��� ������ ��� ���
F_^v�fZdk��� ������ ��� ���
<h^ghklv��fZc���\�m��� ����� ��� ���
<h^ghklv��hdly[jv���\�m��� ������ ��� ���
<h^ghklv��ghy[jv���\�m��� ������ ��� ����
S+��Zij_ev���\�m��� ����� ��� ����
;ID��kj_^��� ����� ��� ���
F_^v�kj_^��� ������ ��� ���
KmffZjgu_�lhqghklv�b�iheghlZ�� � ��� ����

Mjh`Zcghklv�e_sZ�b�hk_ljZ�
Dbkehjh^�fbg��� ����� ��� ���
α�=OP=�fZdk��� ������ ��� ���
γ�=OP=�kj_^��� ������ ��� ����
S+��fZjl���g�m��� ���� ��� ���
:ahl�gbljblguc�fZdk��� ������ ��� ���
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N_gheu�fZdk��� ����� ��� ���
S+��fZc���g�m��� ����� ��� ���
KmevnZlu�kj_^���\�m��� ���� ��� ���
Pbgd�fZdk��� ������ ��� ���
KmevnZlu�fZdk��� ���� ��� ����
KmffZjgu_�lhqghklv�b�iheghlZ�� � ��� ����

Ijbf_qZgb_�� \�m��²� \_jogbc� mjh\_gv�� g�m��²� gb`gbc� mjh\_gv��fZdk��²�fZdkbfZevgh_� agZq_gb_� aZ�
]h^��fbg��²�fbgbfZevgh_�agZq_gb_�aZ�]h^��kj_^��²�kj_^g_k_ahggh_�agZq_gb_��L_fi_jZlmjZ�\ujZ`_gZ�
\�^heyo�hl�kj_^g_fgh]he_lg_]h�agZq_gby��i_klbpb^u�\�fd]�e��hklZevgu_�Z[bhlbq_kdb_�i_j_f_ggu_�²�
\�f]�e��beb�[_ajZaf_jgu���

W>M� ^ey�Gb`g_]h�>hgZ� [ueb� dZd�`_klq_�� lZd� b� fy]q_�� q_f� khhl\_lkl\mxsb_�
I>D��GZijbf_j��[he__�`_kldb�W>M�^ey�gbljblgh]h�b�gbljZlgh]h�ZahlZ��α�=OP=��>ey�
;ID���dbkehjh^Z�b�pbgdZ�W>M�b�I>D�[ebadb��>ey�kmevnZlh\��f_^b��γ�=OP=�ghjfZlb�
\u�W>M�fy]q_���

Hlf_lbf� _s_� jy^� hkh[_gghkl_c� hl^_evguo� b^_glbnbdZlhjh\� b� i_j_f_gguo��
KmffZjgZy�iheghlZ�\ebygby�jZaebqguo�nZdlhjh\�^ey�ieZgdlhgZ�gb`_��q_f�^ey�^jm�
]bo�[bhlbq_kdbo�ihdZaZl_e_c�²�����ijhlb\����������Wlh�fh`_l�hagZqZlv��qlh�kj_^b�
mqZkl\h\Z\rbo�\�ZgZeba_�Z[bhlbq_kdbo�i_j_f_gguo�kh^_j`Zlky�g_�\k_��dhlhju_�ijb�
\h^yl�d�wdheh]bq_kdhfm�g_[eZ]hihemqbx�ieZgdlhgZ��Qlh[u�gZclb�wlb�\hafh`gu_�g_�
mql_ggu_� ijbqbgu� wdheh]bq_kdh]h� g_[eZ]hihemqby�� g_h[oh^bfh� jZkrbjblv� ijh�
]jZffm�gZ[ex^_gbc�aZ�nZdlhjZfb�kj_^u�wdhkbkl_f�Gb`g_]h�>hgZ��

>ey� nblhieZgdlhgZ� ^hgkdbo� \h^� g_l� g_^hklZldZ� \� [bh]_gguo� we_f_glZo�� ih�
kdhevdm�ihbkd�W>M�^ey�gbo�\�h[eZklb�gbadbo�agZq_gbc�g_�\uy\be�wdheh]bq_kdhc�agZ�
qbfhklb���

<� ijh]jZffZo� ]b^jhobfbq_kdh]h� fhgblhjbg]Z� ZgZebabjm_lky� kh^_j`Zgb_� \_�
s_kl\�lhevdh�\�\h^ghc�lhes_��Ih�\b^bfhfm��ba�aZ�wlhc�ijbqbgu�dhgp_gljZpbb�wlbo�
\_s_kl\�g_�hdZaZebkv�khijy`_ggufb�k�hkh[h�g_[eZ]hihemqgufb� �����b� ���hp_gdZfb�
khklhygby�ahh[_glhkZ��>ey�ZgZebaZ�ijbqbg�hkh[h]h�g_[eZ]hihemqby�wlhc�]jmiiu�]b^�
jh[bhglh\�g_h[oh^bfu�baf_j_gby�dhgp_gljZpbc�aZ]jyagyxsbo�\_s_kl\�g_ihkj_^kl�
\_ggh�\�]jmglZo��]^_�\_s_kl\Z�gZdZieb\Zxlky�\�bguo�ijhihjpbyo��g_`_eb�kh^_j`Zlky�
\�\h^ghc�lhes_���
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G_dhlhju_�ba�ZgZebabjh\Z\rboky�i_j_f_gguo�g_�^he`gu�jZkkfZljb\Zlvky�dZd�
ijbqbgu� wdheh]bq_kdh]h� g_[eZ]hihemqby�� ihkdhevdm� kZfb� fh]ml� [ulv� ke_^kl\byfb�
g_m^h\e_l\hjbl_evgh]h�khklhygby�[bhlu��D� lZdbf�i_j_f_gguf�\�hij_^_e_gghc�kl_�
i_gb� hlghkylky� [bhobfbq_kdh_� b� obfbq_kdh_� ihlj_[e_gb_� dbkehjh^Z�� \h^hjh^guc�
ihdZaZl_ev�b�dhgp_gljZpby�jZkl\hj_ggh]h�\�\h^_�dbkehjh^Z��

<� dZq_kl\_� djbl_jb_\� khklhygby� ZgZebabjh\Zebkv� ^Ze_dh� g_� \k_� ihl_gpbZevgh�
\Z`gu_� wdheh]bq_kdb_�ihdZaZl_eb��GZijbf_j�� mjh\gb� jZkoh^h\� \h^u� \ebyxl�gZ� jm�
keh\u_�ijhp_kku��mjh\_gv�ih^a_fguo�\h^��gZ�hjgblhnZmgm��ijb[j_`gmx�jZklbl_ev�
ghklv��Z�lZd`_�gZ�khe_ghklv�b�^jm]b_�iZjZf_lju�wdhkbkl_fu�:ah\kdh]h�fhjy��Wlb�b�
^jm]b_�ihdZaZl_eb�fh]ml�[ulv�\dexq_gu�\�ZgZeba��gh�ihke_�ij_^\Zjbl_evghc�jZajZ�
[hldb�ih�gbf�kbkl_fu�hp_ghd�wdheh]bq_kdh]h�khklhygby�\h^guo�h[t_dlh\�>hgZ��>jm�
]hc�ijbf_j�g_mql_gguo�bg^bdZlhjh\�khklhygby�²�wlh�^hfZrgb_�`b\hlgu_�b�q_eh\_d�
dZd�ihlj_[bl_eb�\h^u�b�]b^jh[bhglh\��\�i_j\mx�hq_j_^v��ju[���KdZ`_f��]_dkZoehjZg�
b�^jm]b_�i_klbpb^u��dZd�hdZaZehkv��bf_xl�g_gme_\u_�W>M�ih�hlghr_gbx�d�mqZkl\h�
\Z\rbf�\�ZgZeba_�bg^bdZlhjZf�khklhygby��ieZgdlhg��i_jbnblhg��ahh[_glhk��meh\u�b�
mjh`Zcghklv�ju[���gh�^ey�ihlj_[bl_e_c�dZd�\h^u��lZd�b�ju[��k�gZdhib\rbfbky�\�ldZ�
gyo�y^Zfb��mdZaZggu_�mjh\gb�y^h\�ih�\b^bfhfm�hdZau\Zxlky�\ur_�wdheh]bq_kdb�^h�
imklbfuo��ohly�_s_�\�kZgblZjgh�]b]b_gbq_kdbo�ghjfZlb\Zo������]��^ey�]_dkZoehjZgZ�
mdZaZgZ�I>D������fd]�e���<uoh^�ba�kblmZpbb�khklhbl�\�jZkrbj_gbb�kibkdZ�djbl_jb_\�
khklhygby�b�jZajZ[hld_�^ey�^hihegbl_evguo�djbl_jb_\�k\hbo�kbkl_f�hp_gdb�khklhy�
gby��

F_lh^�W>M�iha\hey_l�ghjfbjh\Zlv�\ha^_ckl\by�k�mqzlhf�dZl_]hjbb�bkihevah\Z�
gby�ijbjh^gh]h�h[t_dlZ� �gZijbf_j�� aZih\_^gZy� ahgZ��j_dj_Zpby�� l_ogh]_ggZy� l_jjb�
lhjby��ahgZ�k\Zehd�b�l��^����l��_��ijb�h^bgZdh\hf�mjh\g_�gZ]jmadb�jZkkqblu\Zlv�ghjfZ�
lb\u�^ey�h[t_dlh\�jZaebqgh]h�gZagZq_gby��dZd�ihdZaZgh�gZ�]bihl_lbq_kdhf�ijbf_j_�
i_j_oh^Z�hl�h^gh]h�lbiZ�wdhkbkl_fu�d�^jm]hfm��jbk��������

DZd�\b^gh��kj_^b�Z[bhlbq_kdbo�nZdlhjh\��bkihevah\Zgguo�^ey�ZgZebaZ�ijbqbg�
wdheh]bq_kdh]h�g_[eZ]hihemqby��ijbkmlkl\mxl�g_� lhevdh�dhgp_gljZpbb�obfbq_kdbo�
\_s_kl\�� dZd� wlh� ij_^mkfhlj_gh� \� dhgp_ipbb�I>D�� gh� b� p_euc� jy^� bguo�nbabdh�
obfbq_kdbo��debfZlbq_kdbo�b� ]b^jheh]bq_kdbo�nZdlhjh\��<� wlhf� aZdexqZ_lky�h^gh�
ba�]eZ\guo�^hklhbgkl\�f_lh^Z�W>M�²�hg�iha\hey_l�\dexqZlv�\�ijhp_^mjm�ghjfbjh�
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\Zgby� lZdb_� oZjZdl_jbklbdb� \h^ghc� kj_^u� h[blZgby� dZd�;ID���OID�� hdbkey_fhklv��
S+��fbg_jZebaZpby��l_fi_jZlmjZ�\h^u��\h^ghklv��mjh\_gv�jZ^bZpbb�b�^j��

>hihegbl_evguf�j_amevlZlhf�ghjfbjh\Zgby�^ey�S+��hlghkbl_evghc�l_fi_jZlm�
ju��\h^ghklb�y\eyxlky�ojhgh]jZffu��]jZnbdb�baf_g_gby�ih�f_kypZf�]h^Z��W>M�beb�
W;=� bo� kj_^g_f_kyqguo� agZq_gbc�� >ey� \h^ghklb� lZdb_� ojhgh]jZffu� gZau\Zxlky�
]b^jh]jZnZfb�� Ijbf_ju� ojhgh]jZff� ^ey� i_j_f_gguo�� \ebyxsbo� gZ� khklhygb_�
ieZgdlhgZ�b�i_jbnblhgZ��ijb\_^_gu�gZ�jbk�� �����Ihf_kyqgh_�ghjfbjh\Zgb_� mdZaZg�
guo�nbabdh�obfbq_kdbo�ihdZaZl_e_c�g_h[oh^bfh�ijb�j_r_gbb�ke_^mxsbo�ijh[e_f�
wdheh]bq_kdb�[_ahiZkgh]h�ijbjh^hihevah\Zgby��

♦ jZkq_lu�ghjfZlb\h\�[_a\ha\jZlgh]h�\h^hihlj_[e_gby��
♦ mklZgh\e_gb_� ^himklbfuo� ]jZgbp� l_ieh\h]h� aZ]jyag_gby� beb� ijh]gha�
wdheh]bq_kdbo�ihke_^kl\bc�baf_g_gby�debfZlZ��
♦ jZkq_lu�ghjfZlb\h\�aZdbkeyxsbo�b�aZs_eZqb\Zxsbo�\h^h_fu�k[jhkh\�
beb� ijh]gha� wdheh]bq_kdbo� ihke_^kl\bc� ljZgk]jZgbqgh]h� i_j_ghkZ� dbkehlguo�
hkZ^dh\��

�
�
�

�
Jbkmghd������=jZgbpu�f_`^m�[eZ]hihemqb_f�b�g_[eZ]hihemqb_f�khklhygby�[bhlu�b�agZq_gby�W>M�\�
jZaebqguo�ijbjh^guo�wdhkbkl_fZo��Kiehrgu_�ebgbb�²�l_ogh]_ggZy�l_jjblhjby��imgdlbj�²� ahgZ�
j_dj_Zpbb�
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�

�

�
Jbkmghd������>bgZfbdZ�W>M�b�W;=�i_j_f_gguo��Hlghkbl_evgZy�l_fi_jZlmjZ���Z����S+���[����<h^�
ghklv�� �\��^ey�hp_gdb� khklhygby�ieZgdlhgZ�b�i_jbnblhgZ��Lhgdb_�ebgbb�h[hagZqZxl�bgl_j\Zeu�
agZq_gbc�i_j_f_gghc��\�ij_^_eZo�dhlhjuo�hp_gdZ�wdheh]bq_kdh]h�khklhygby�[eZ]hihemqgZ��Mlhe�
s_ggu_�klhe[bdb�ihdZau\Zxl�bgl_j\Ze� agZq_gbc�hl�W>M�^h�W;=��\�ij_^_eZo�dhlhjh]h�mjh`Zc�
ghklv�iZ^Z_l�gb`_� ]jZgbpu�[eZ]hihemqby��Hlkmlkl\b_�mlhes_ggh]h� klhe[bdZ�hagZqZ_l��qlh�^Zg�
guc�nZdlhj�y\ey_lky�g_agZqbfuf�
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>ey�ZgZebaZ�wdheh]bq_kdhc�kblmZpbb�g_h[oh^bfu�djbl_jbb�agZqbfhklb�g_�lhev�
dh�bg^b\b^mZevguo�i_j_f_gguo��gh�b�aZ^Zgguo�bo�gZ[hjh\��<�jZa^_e_�����[ueZ�ih^�
jh[gh� hibkZgZ� ijhp_^mjZ�rZ]h\h]h� ZgZebaZ�� iha\heyxs_]h� ZgZebabjh\Zlv� \k_� \ha�
^_ckl\mxsb_�nZdlhju�\�bo�kh\hdmighklb��GZihfgbf��qlh�kmffZjghc�lhqghklvx�^ey�
gZ[hjZ� i_j_f_gguo� gZau\Z_lky� ^hey� g_[eZ]hihemqguo� gZ[ex^_gbc� kj_^b� \k_o� gZ�
[ex^_gbc��]^_�W>M�ij_\ur_gh�ohly�[u�\�h^ghc�i_j_f_gghc�ba�wlh]h�gZ[hjZ��Khhl�
\_lkl\_ggh��kmffZjgZy�iheghlZ�²�wlh�^hey�gZ[ex^_gbc��]^_�W>M�ij_\ur_gh�ohly�[u�
^ey�h^ghc�i_j_f_gghc��kj_^b�\k_o�g_[eZ]hihemqguo�gZ[ex^_gbc���

KmffZjgZy�iheghlZ�\hajZklZ_l��_keb�ij_\urZxsb_�W>M� agZq_gby�i_j_f_gghc�
gZ�gh\hf�rZ]_�khimlkl\mxl�agZq_gbyf�ij_`g_c�i_j_f_gghc�gb`_�W>M��?keb�ij_\u�
r_gby�W>M�i_j_f_gghc�gZ�gh\hf�rZ]_�kh\iZ^Zxl�k�ij_\ur_gbyfb�W>M�ij_`gbfb�
i_j_f_ggufb��lh�kmffZjgZy�iheghlZ�gbdZd�g_�baf_gblky��GZah\_f�kms_kl\_gghklvx�
i_j_f_gghc� o� m\_ebq_gb_� kmffZjghc� iheghlu� kms_kl\mxs_]h� gZ[hjZ� i_j_f_gguo�
ijb�^h[Z\e_gbb�d�g_fm�i_j_f_gghc�o���

Ijb�\u[hj_�^ey�\h^hhojZgguo�f_jhijbylbc�i_j\hhq_j_^gh]h�gZ[hjZ�agZqbfuo�
i_j_f_gguo�\Z`gZ�g_� lhevdh�bg^b\b^mZevgZy�iheghlZ�dZ`^hc�ba�i_j_f_gguo��gh�b�
kmffZjgZy�iheghlZ�hlh[jZggh]h�gZ[hjZ�\�kjZ\g_gbb�k�^jm]bfb�\hafh`gufb�gZ[hjZ�
fb��Ihwlhfm�^ey�agZqbfuo�i_j_f_gguo�\Z`_g�lZd`_�ZgZeba�bo�\aZbfghc�kms_kl\_g�
ghklb��Ba� kibkdZ� agZqbfuo� i_j_f_gguo� ^ey� dZ`^h]h� [bhlbq_kdh]h� bg^bdZlhjZ� kh�
klZ\eyeb� jZaebqgu_� gZ[hju� b� ^ey� \gh\v� ^h[Z\ey_fuo� i_j_f_gguo� \uqbkeyeZkv� bo�
kms_kl\_gghklv��<�dZq_kl\_�ijbf_jZ�ijb\_^_gZ�kms_kl\_gghklv�nZdlhjh\��agZqbfuo�
^ey� \hagbdgh\_gby� g_[eZ]hihemqby� ieZgdlhgZ� b� i_jbnblhgZ� �lZ[e�� ������MdZaZggu_�
k\_^_gby�fh]ml�[ulv�ihe_agufb� l_f�� dlh� aZgbfZ_lky�ieZgbjh\Zgb_f� \h^hhojZgguo�
f_jhijbylbc��<�kljhd_��RZ]����lZ[ebp�ijb\_^_gu�i_j_f_ggu_�k�\ukhdhc�bg^b\b^m�
Zevghc�iheghlhc��<�kljhd_��RZ]����mdZaZgu�i_j_f_ggu_��dhlhju_�gZb[he__�kms_kl�
\_ggu�ijb�^h[Z\e_gbb�d�i_j\hc�i_j_f_gghc�ba�kljhdb��RZ]�����I_j_f_ggu_�ba�kljh�
db� �RZ]� ���gZb[he__�kms_kl\_ggu�ijb�^h[Z\e_gbb�d�gZ[hjm�ba�i_j\uo�i_j_f_gguo�
ij_^u^msbo�^\mo�kljhd�b�l�^��Ijb�\u[hj_�i_j\hhq_j_^guo�f_jhijbylbc�kms_kl\_g�
ghklv�\uklmiZ_l�\Z`guf�djbl_jb_f�gZjy^m�k�^jm]bfb��gZijbf_j��^hklmighklvx�i_�
j_f_gghc�^ey�j_]mebjh\Zgby��wdhghfbq_kdhc�b�khpbZevghc�wnn_dlb\ghklvx�j_]meb�
jh\Zgby��kl_i_gvx�agZqbfhklb�b�l�^���
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LZ[ebpZ������Kms_kl\_gghklv�i_j_f_gguo��agZqbfuo�^ey�ieZgdlhgZ�b�i_jbnblhgZ�\�[Zkk_cg_�>hgZ��
\�m��²�\_jogbc�mjh\_gv��g�m����gb`gbc�mjh\_gv��fZdk��²��fZdkbfZevgh_�agZq_gb_�aZ�]h^�

>hklb]Z_fu_�kmffZjgu_�RZ]� I_j_f_ggu_�
lhqghklv��� iheghlZ����

Kms_kl\_gghklv��
��

�� L_fi_jZlmjZ��fZc���\�m�� ��� ��� ���
�� S+��bxev���g�m��

Dbkehjh^�fbg��
���
���

���
���

���
���

�� Dbkehjh^�fbg��
γ�=OP=�fZdk��
L_fi_jZlmjZ��k_gly[jv���g�m��
<h^ghklv��fZc���g�m��
<h^ghklv��bxgv���g�m��
S+��bxgv���g�m��

���
���
���
���
���
���

���
���
���
���
���
���

��
��
��
��
��
��

�� L_fi_jZlmjZ��k_gly[jv���g�m�� ��� ��� ��
�� γ�=OP=�fZdk��

<h^ghklv��fZc���g�m��
<h^ghklv��bxgv���g�m��
S+��bxgv���g�m��

���
���
���
���

���
���
���
���
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�� <h^ghklv��fZc���g�m��
<h^ghklv��bxgv���g�m��
S+��bxgv���g�m��

���
���
���

���
���
���

��
��
��

<h�\k_o�kemqZyo�gbadZy�kmffZjgZy�iheghlZ�ijb�ZgZeba_��mqblu\Zxs_f�kh\hdmi�
gh_�^_ckl\b_�nZdlhjh\��k\b^_l_evkl\m_l�h�lhf��qlh�ijbqbgu�wdheh]bq_kdh]h�g_[eZ]h�
ihemqby�e_`Zl�\g_�bkke_^h\Zggh]h�gZ[hjZ�nZdlhjh\��GZijbf_j��gbadZy�qbke_gghklv�
heb]hkZijh[guo� \b^h\� ahhieZgdlhgZ� \� j�� Kmj_� [ueZ� khijy`_gZ� k� g_kh[ex^_gb_f�
W>M�ebrv�ih�g_fgh]bf�ba�hij_^_ey_fuo�nbabdh�obfbq_kdbo�ihdZaZl_e_c� �E_\bq�b�
^j����������<iheg_�\_jhylgh��qlh�kgb`_gb_�qbke_gghklb�^Zgghc�ki_pbnbq_kdhc�]jmi�
iu�\b^h\��h[uqgh�aZk_eyxsbo�gZb[he__�qbklu_�\h^u��fh]eh�[ulv�k\yaZgh�k�g_dhlh�
jufb�bgufb�nZdlhjZfb�g_`b\hc�ijbjh^u��g_�mql_ggufb�ijb�ZgZeba_��LZdbf�h[jZ�
ahf��f_lh^�W>M�^Z_l� \hafh`ghklv� mklZgh\blv��^hklZlhq_g�beb�g_l�gZ[hj� Z[bhlbq_�
kdbo�nZdlhjh\�kj_^u�^ey�gZb[he__�ihegh]h�\uy\e_gby�\hafh`guo�ijbqbg�wdheh]bq_�
kdh]h�g_[eZ]hihemqby��
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Bgh]^Z�hdZau\Z_lky��qlh�ljm^gh�beb�g_\hafh`gh�hij_^_eblv�W>M�^ey�lh]h�beb�
bgh]h�[bhlbq_kdh]h�bg^bdZlhjZ��jZ[hlZy�k�iheguf�fZkkb\hf�^Zgguo��<�wlbo�kemqZyo�
wnn_dlb\ghklv� ZgZebaZ� fh`_l� [ulv� ih\ur_gZ� aZ� kq_l� \u^_e_gby� ih� dZdhfm�eb[h�
ijbagZdm��gZijbf_j��ijhkljZgkl\_gghfm�beb�\j_f_gghfm��ba�h[s_]h�fZkkb\Z�^Zgguo�
[he__�madh]h�ih^fZkkb\Z��GZ�ijZdlbd_�ih^h[guc�ZgZeba�\u]ey^bl�ke_^mxsbf�h[jZ�
ahf��>ey�lh]h�qlh[u�\uykgblv��gZkdhevdh�[m^ml�hlebqZlvky�j_amevlZlu�hilbfbaZpbb�
nZdlhjh\��\ebyxsbo�gZ�h[smx�qbke_gghklv�ahhieZgdlhgZ�\�j��Kmj_�\�aZ\bkbfhklb�hl�
\j_f_gb�hl[hjZ�ijh[u��fZkkb\�^Zgguo�[ue�jZa^_e_g�gZ�^\Z�ih^fZkkb\Z��h[t_^bgyx�
sbo�gZ[ex^_gby�khhl\_lkl\_ggh�aZ���������������gZ[ex^_gby��b����������������gZ�
[ex^_gbc��]]���E_\bq�b�^j����������H[jZsZ_l�gZ�k_[y�\gbfZgb_�nZdl�ih\ur_gby�lhe_�
jZglghklb�ahhieZgdlhp_ghaZ�ih�hlghr_gbx�d�[hevrbgkl\m�nZdlhjh\�\�����������]]��
ih� kjZ\g_gbx� k�gZqZevguf�i_jbh^hf�bkke_^h\Zgby� �lZ[e�� ������>bZiZahgu�[_ahiZk�
guo��l�_��g_�ijb\h^ysbo�d�kgb`_gbx�qbke_gghklb�ahhieZgdlhgZ��agZq_gbc�lZdbo�nZd�
lhjh\��dZd�;ID���kh^_j`Zgb_�dbkehjh^Z��dhgp_gljZpbb�Zffhgbcgh]h�ZahlZ��m]e_\h^h�
jh^h\��n_gheh\��nhknZlh\��\a\_r_gguo�\_s_kl\�kh�\j_f_g_f�klZeb�rbj_��qlh�fh`_l�
k\b^_l_evkl\h\Zlv�h�ihkl_i_gghc�Z^ZilZpbb�khh[s_kl\Z�d�mkeh\byf�^Zggh]h�\h^h_fZ��
Bgl_j\Zeu�W>M� ^ey� gbljZlgh]h�� gbljblgh]h� ZahlZ� b�fZj]ZgpZ� g_kdhevdh� kmabebkv��
ohly�b�\�g_[hevrhc�kl_i_gb��qlh�kdhj__�\k_]h�]h\hjbl�h�klZ[bebabjh\Z\r_fky�hldeb�
d_� ahhieZgdlhgZ� gZ� wlb� \ha^_ckl\by�� Kgb`_gb_� agZq_gbc� W>M� ^ey� S+� ²� ih�
\b^bfhfm��agZd�lh]h��qlh�ijhbahreh�kf_s_gb_�ahgu�lhe_jZglghklb�ahhieZgdlhgguo�
hj]Zgbafh\�\�klhjhgm�[he__�dbkehc�kj_^u��
LZ[ebpZ������KjZ\g_gb_�W>M�nZdlhjh\�kj_^u�\�j��Kmj_��\uqbke_gguo�^ey�jZaebqguo�i_jbh^h\�bk�
ke_^h\Zgby��\�m��²�\_jogbc�mjh\_gv��g�m��²�gb`gbc�mjh\_gv��

Nbabdh�obfbq_kdbc�� AgZq_gb_�W>M�^ey�qbke_gghklb�kmffZjgh]h�ahhieZgdlh�
gZ�

ihdZaZl_ev� Dhgl_dkl�³�����
�����]]�´�

Dhgl_dkl�³�����
�����]]�´�

����������]]��

;ID��\�m����f]�e� ����� ���� �����
)H��\�m����f]�e� ����� ����� ������
2���g�m����f]�e� ����� ���� ������
0Q��\�m����f]�e� ����� ����� �����
1+���g�m���\�m����f]�e� ��������� ���������� ���������
12���g�m���\�m����f]�e� ���������� ���������� ����������
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12���g�m���\�m����f]�e� ���������� ���������� �����������
M]e_\h^hjh^u��\�m����f]�e� ����� ����� ������
S+� ���������� ���������� �����������
N_gheu��\�m����f]�e� ������� ������� �������
32���g�m���\�m����f]�e� ���������� ������� �������
<a\_r_ggu_�\_s_kl\Z��\�m����f]�e� ����� ����� �����

HibkZggZy� ijhp_^mjZ� \� ^_l_jfbgZpbhgghf� ZgZeba_� �]eZ\Z� ��� ghkbl� gZa\Zgb_�
\\_^_gby� dhgl_dklZ�� Ijb� ZgZeba_� ^Zgguo� wdheh]bq_kdh]h� fhgblhjbg]Z� k� ihfhsvx�
\\_^_gby�dhgl_dklZ�fh`gh�gZeZ]Zlv�gZ�\dexqZ_fu_�\�ZgZeba�^Zggu_�ijZdlbq_kdb�ex�
[u_�g_h[oh^bfu_�bkke_^h\Zl_ex�mkeh\by��GZijbf_j��ijb�ihbkd_�agZq_gbc�nZdlhjh\�
kj_^u�� \�ij_^_eZo�dhlhjuo� kmffZjgZy� qbke_gghklv� ahhieZgdlhgZ�hklZ_lky� \ukhdhc��
fh`gh�aZ^Zlv�dhgl_dkl��kh]eZkgh�dhlhjhfm�[m^ml�hlh[jZgu�l_�gZ[ex^_gby��\�dhlhjuo�
[ueZ� lZd`_�\ukhdZ�qbke_gghklv�hl^_evguo�\b^h\��gZijbf_j��^hfbgbjmxsbo�\� ahh�
ieZgdlhp_gha_��

Ihke_�ihemq_gby�ghjfZlb\h\�W>M�gZ�hkgh\_�ZgZebaZ�\k_]h�fZkkb\Z�^Zgguo�dZ`�
^h_�hl^_evgh_�gZ[ex^_gb_��hlghkys__ky�d�hij_^_e_gghfm�agZqbfhfm�nZdlhjm�kj_^u��
d�hij_^_e_gghfm�kl\hjm�b�d�hij_^_e_gghfm�i_jbh^m��]h^m��f_kypm���fh`_l�[ulv�ijh�
ZgZebabjh\Zgh�k�lhqdb�aj_gby�_]h� �\j_^ghklb��^ey�[bhlbq_kdbo�dhfihg_glh\�wdhkb�
kl_fu��>ey�ZgZebaZ�m^h[gh�\ujZablv�mjh\_gv�nZdlhjZ�\�^heyo�W>M��GZijbf_j��_keb�
ba\_kl_g�jy^�gZ[ex^_gbc�g_dhlhjh]h�nZdlhjZ�ih�hij_^_e_gghfm�kl\hjm�aZ�g_kdhevdh�
e_l��lh�fh`gh�ZgZebabjh\Zlv�mklhcqb\hklv�\j_^gh]h�\ha^_ckl\by�^Zggh]h�nZdlhjZ�gZ�
jZkkfZljb\Z_fhf�kl\hj_��>ey�wlh]h�^hklZlhqgh�\ujZablv�\� �_^bgbpZo�W>M��kj_^g_�
fgh]he_lg__�agZq_gb_�nZdlhjZ�gZ�^Zgghf�kl\hj_���

Khhl\_lkl\mxsZy� jZ[hlZ� ^ey� kl\hjh\�Gb`g_]h�>hgZ� [ueZ� ijh\_^_gZ� ih� \k_f�
agZqbfuf�nZdlhjZf�dZ`^h]h�ba�[bhlbq_kdbo�b^_glbnbdZlhjh\��Ba�\k_o�kl\hjh\�hlh�
[jZeb� l_�� ^ey� dhlhjuo� kj_^g_fgh]he_lgb_� \_ebqbgu� agZqbfuo� Z[bhlbq_kdbo� i_j_�
f_gguo�\uoh^yl�aZ�ij_^_eu�W>M��\ur_�\_jogbo�W>M�beb�gb`_�gb`gbo�W>M���LZd`_�
kh[ex^Zeb�ke_^mxs__�mkeh\b_��^ZggZy�i_j_f_ggZy�gZ�^Zgghf�kl\hj_�gZ[ex^ZeZkv�g_�
f_g__�iylb�e_l��<�j_amevlZl_�ba����bkke_^h\Zggh]h�kl\hjZ�[Zkk_cgZ�>hgZ�[ueh�\u^_�
e_gh����g_[eZ]hihemqguo�kl\hjh\��^ey�dhlhjuo�gZ[ex^Zehkv�g_kh[ex^_gb_�W>M�oh�
ly�[u�ih�h^ghfm�Z[bhlbq_kdhfm�nZdlhjm�b�ohly�[u�^ey�h^gh]h�ba���[bhlbq_kdbo�bg�
^bdZlhjh\��
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>ey�hij_^_e_gby�klZlbklbq_kdhc�^hklh\_jghklb�\uqbke_gguo�W>M�fh`_l�[ulv�
bkihevah\Zg� \ZjbZgl�f_lh^Z� klZlbklbq_kdh]h�fh^_ebjh\Zgby��gZau\Z_fuc� ³[mlkljw�
ihf´��E_\bq��L_j_obg���������Hg�khklhbl�\�lhf��qlh��gZijbf_j��ijb�hij_^_e_gbb�W>M��
]_g_jbjm_lky�N�\u[hjhd�[�������[N�lhc�`_�jZaf_jghklb��qlh�b�bkoh^gZy�\u[hjdZ��iml_f�
kemqZcgh]h�\u[hjZ�gZ[ex^_gbc�ba�bkoh^ghc�\u[hjdb��ihke_�q_]h�d�dZ`^hc�ba�ihem�
q_gguo�N�\u[hjhd�ijbf_gyxl�ijhp_^mjm�ihbkdZ�W>M�beb�hilbfbaZpbb�ijb�^_l_jfb�
gZpbhgghf�ZgZeba_��<�j_amevlZl_�\�h[s_c�keh`ghklb�gZoh^yl�N�agZq_gbc�W>M��lhqgh�
klb� �L��b�iheghlu� �I���W>M������W>MN�� 7������7N��I������IN��Ih� wlbf� agZq_gbyf�gZoh^yl�
kj_^gb_�W>MP��7P��IP��kj_^g_d\Z^jZlbqgu_�hldehg_gby�W>MV��7V��IV�b�dhwnnbpb�
_glu�\ZjbZpbb�W>MY��7Y��IY��hij_^_ey_fu_�ih�nhjfmeZf��

W>MY� ��W>MV��W>MP�������
7Y� ��7V��7P�������
IY� ��IV��IP�������

LZ[ebpZ������Kj_^gb_��kj_^g_d\Z^jZlbqgu_�b�dhwnnbpb_glu�\ZjbZpbb�W>M�\�[Zkk_cg_�>hgZ��ihem�
q_ggu_�f_lh^hf�³[mlkljwi´��\�m��²�\_jogbc�mjh\_gv��g�m��²�gb`gbc�mjh\_gv��

I_j_f_ggZy� W>MP� W>MV� W>MY�
2���g�m��� ����� ����� ���
γ�]_dkZoehjpbdeh]_dkZg��\�m��� ������ ������ ���
hlghkbl_evgZy�l_fi_jZlmjZ�\�k_gly[j_��g�m��� ����� ������ ��
\h^ghklv�\�fZ_��g�m��� ����� ����� ���
\h^ghklv�\�bxg_��g�m��� ���� ����� ���
hlghkbl_evgZy�l_fi_jZlmjZ�\�fZ_��\�m��� ����� ����� ���
S+�\�bxg_��g�m��� ����� ����� ���
S+�\�bxe_��g�m��� ����� ����� ��

LZdh]h�jh^Z�ZgZeba�[ue�ijbf_g_g�d�nZdlhjZf��agZqbfuf�^ey�wdheh]bq_kdh]h�g_�
[eZ]hihemqby��hp_gb\Z_fh]h�ih�ihdZaZl_eyf�ieZgdlhgZ�b�i_jbnblhgZ�\�\h^guo�h[t�
_dlZo�>hgZ� �lZ[e�� ������<_ebqbgu�W>MP��W>MV� b�W>MY� i_j_f_gguo�� agZqbfuo� ^ey�
\hagbdgh\_gby�wdheh]bq_kdh]h�g_[eZ]hihemqby��ijb\_^_gu�\�lZ[e�������

>hihegbl_evgZy� aZ^ZqZ�� dhlhjmx� fh`gh� j_rZlv�� bf_y� \� k\h_f� jZkihjy`_gbb�
[bhlbq_kdb_�hp_gdb�wdheh]bq_kdh]h�khklhygby�b�W>M�\ha^_ckl\mxsbo�gZ�[bhlm�nZd�



=eZ\Z����F_lh^�wdheh]bq_kdb�^himklbfuo�mjh\g_c�nZdlhjh\�hdjm`Zxs_c�kj_^u�
� ����
lhjh\��²�wlh�ijh]ghabjh\Zgb_�wdheh]bq_kdh]h�khklhygby�ijbjh^gh]h�h[t_dlZ�ih�aZ�
^Zgguf�kp_gZjbyf�Z[bhlbq_kdbo�nZdlhjh\�kj_^u��JZkkfhljbf�l_ogheh]bx�khklZ\e_�
gby�lZdh]h�ijh]ghaZ�^ey�\h^guo�h[t_dlh\�Gb`g_]h�>hgZ��;me]Zdh\�b�^j����������

Ijh]gha�ijh\h^beb�ih�kp_gZjbyf�nZdlhjh\��l�_��ih�aZ^Zgguf�agZq_gbyf�Z[bhlb�
q_kdbo�i_j_f_gguo�\�j_amevlZl_�ijbf_g_gby�f_lh^Z�W>M�ihemqZeb�ij_^kdZaZgb_�^ey�
khklhygby� wdhkbkl_fu� \� ijbgylhc�rdZe_� hp_ghd��IjZdlbq_kdb�f_lh^� ijh]ghaZ� k\h�
^blky�d�\uykg_gbx�lh]h��ih�dZdmx�klhjhgm�]jZgbpu�ghjfZevgh]h�nmgdpbhgbjh\Zgby��
beb�wdheh]bq_kdb�^himklbfh]h�mjh\gy��e_`bl�dZ`^h_�ba�ijh]ghabjm_fuo�\�kp_gZjbb�
agZq_gbc�Z[bhlbq_kdh]h�nZdlhjZ��

<�lZ[e�� ����b� ����ij_^klZ\e_g�ijh]gha�wdheh]bq_kdh]h�khklhygby�\h^guo�wdhkb�
kl_f�Gb`g_]h�>hgZ�gZ������]��\�\b^_�khihklZ\e_gby�agZq_gbc�\uqbke_gguo�W>M�agZ�
qbfuo�nZdlhjh\�b�kp_gZjb_\�wlbo�nZdlhjh\�\�ijh]ghabjm_fhf�]h^m�ih�\k_f�kl\hjZf�
gZ[ex^_gby��Jy^hf�k�ijh]ghabjm_fufb�hp_gdZfb� wdheh]bq_kdh]h�khklhygby� �[eZ]h�
ihemqb_� beb� g_[eZ]hihemqb_�� ijb\_^_gu� j_Zevgu_� hp_gdb�� ihemq_ggu_� ih� ^Zgguf�
]b^jh[bheh]bq_kdbo�gZ[ex^_gbc�\������]��

>hklh\_jghklv� ijh]ghaZ� fh`_l� [ulv� \ujZ`_gZ� dhebq_kl\_ggufb� djbl_jbyfb�
kmffZjguo�lhqghklb�b�iheghlu��KmffZjgZy�lhqghklv�^ey�gZ[hjZ�agZq_gbc�nZdlhjh\�
jZ\gZ� ^he_� g_[eZ]hihemqguo� gZ[ex^_gbc� kj_^b� \k_o� gZ[ex^_gbc�� ]^_�W>M� ij_\u�
r_gh�ohly�[u�^ey�h^ghc�i_j_f_gghc�ba�gZ[hjZ��Z�kmffZjgZy�iheghlZ�gZ[hjZ�_klv�^hey�
gZ[ex^_gbc��]^_�W>M�ij_\ur_gh�ohly�[u�^ey�h^ghc�i_j_f_gghc��kj_^b�\k_o�g_[eZ�
]hihemqguo�gZ[ex^_gbc��GbadZy�kmffZjgZy�iheghlZ�hagZqZ_l��qlh�hkgh\gu_�ijbqb�
gu�wdheh]bq_kdh]h�g_[eZ]hihemqby�e_`Zl�\g_�bkke_^h\Zggh]h�gZ[hjZ�nZdlhjh\��Kmf�
fZjgu_�lhqghklv�b�iheghlZ�ij_^kdZaZgby�wdheh]bq_kdh]h�g_[eZ]hihemqby�^ey�khklhy�
gby�ieZgdlhgZ�b�i_jbnblhgZ�khklZ\eyxl�khhl\_lkl\_ggh�����b�������>ey�ahh[_glhkZ�
wlb� \_ebqbgu� jZ\gu� khhl\_lkl\_ggh� ���b� ������<ukhdb_� agZq_gby� lhqghklb� k\b^_�
l_evkl\mxl�h�^hklh\_jghklb�ijh]ghaZ��G_\ukhdZy�iheghlZ�^ey�ieZgdlhgZ�b�i_jbnb�
lhgZ��\_jhylgh��k\yaZgZ�k�hlkmlkl\b_f�\� ����� ]��^Zgguo�ih�\h^ghklb�b� l_fi_jZlmj_��
dhlhju_�[ueb�\�qbke_�agZqbfuo�i_j_f_gguo��
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LZ[ebpZ������Ijh]gha�wdheh]bq_kdh]h�khklhygby�ieZgdlhgZ�b�i_jbnblhgZ�[Zkk_cgZ�Gb`g_]h�>hgZ�gZ�
�����]��ih�kp_gZjbx�agZqbfuo�]b^jhobfbq_kdbo�nZdlhjh\��iexk�²�[eZ]hihemqgh_�khklhygb_��fbgmk�
²�g_[eZ]hihemqgh_�khklhygb_��fZdk��²�fZdkbfZevgh_�agZq_gb_��fbg��²�fbgbfZevgh_�agZq_gb_�

Hp_gdZ�wdheh]bq_kdh]h�kh�
klhygby�

Dhgp_gljZpby�

<h^guc�h[t_dl��kl\hj�gZ[ex^_gby� ijh]ghabjm_fZy� j_ZevgZy� γ�=OP=�fZdk���
fd]�e�

Dbkehjh^�
fbg���f]�e�

Pbfeygkdh_�\h^hojZgbebs_�
]��<he]h^hgkd�
ihk��Gb`gbc�Qbj�
omlhj�DjZkghyjkdbc�
k��@mdh\kdh_�
Jhklh\kdZy�:WK�
�

j_dZ�>hg�
]��<he]h^hgkd�
]��K_fbdZjZdhjkd�
ihk��;Z]Z_\kdbc��\ur_�
ihk��;Z]Z_\kdbc��gb`_�
]��Jhklh\�gZ�>hgm�
]��:ah\�
omlhj�DhemaZ_\h�
jmdZ\�I_j_\hehdZ��h��I_j_[hcguc�
jmdZ\�I_kqZguc�
�

<_k_eh\kdh_�\h^hojZgbebs_�
]��Ijhe_lZjkd�
k��Gh\hk_edZ�
�

j_dZ�FZguq�
mklv_�
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W>M� � � ������ �����

J_amevlZlu� wdheh]bq_kdh]h� ijh]ghabjh\Zgby� ihdZau\Zxl�� qlh� \� ih^Z\eyxs_f�
[hevrbgkl\_�kemqZ_\�ij_^kdZaZggh_�iml_f�khihklZ\e_gby�W>M�b�j_Zevguo�agZq_gbc�
agZqbfuo�nZdlhjh\��wdheh]bq_kdh_�g_[eZ]hihemqb_��\h^guo�h[t_dlh\��j_Zebam_lky�gZ��
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ijZdlbd_��Ihwlhfm�fh`gh� ]h\hjblv� h� \ukhdhc� wnn_dlb\ghklb� wdheh]bq_kdh]h� ijh�
]ghaZ��

Ijb�wlhf�g_h[oh^bfh�hlf_lblv��qlh�\ky�dhgp_ilmZevgZy�b�l_ogbq_kdZy�ly`_klv�
ijbf_g_gby�f_lh^Z� [bhlbq_kdh]h� ijh]ghaZ� \uiZ^Z_l� gZ� ^hex�nhjfbjh\Zgby� [ZgdZ�
^Zgguo�� ^bZ]ghklbdb� khklhygby� wdhkbkl_f� b� jZkq_lZ� W>M�� Ke_^m_l� aZf_lblv�� qlh�
nhjfbjh\Zgb_�[ZgdZ�^Zgguo��^bZ]ghklbdZ�khklhygbc�b�ghjfbjh\Zgb_�ih�W>M�ijh\h�
^ylky�g_�ki_pbZevgh�^ey�p_e_c�ijh]ghaZ��Z�g_aZ\bkbfh�hl�gbo��dZd�kZfhklhyl_evgu_�
wlZiu�l_ogheh]bb�dhgljhey�ijbjh^ghc�kj_^u��Ihwlhfm��_keb�]jZgbpu�W>M�ba\_klgu�
b�kp_gZjbb�gZjmrZxsbo�\ha^_ckl\bc�aZ^Zgu��kZf�f_lh^�[bhlbq_kdh]h�ijh]ghaZ�klZ�
gh\blky�we_f_glZjghc��jmlbgghc�b�ljb\bZevgh�Ze]hjblfbabjm_fhc�ijhp_^mjhc��?keb�
h[eZklv�ghjfZevgh]h�nmgdpbhgbjh\Zgby�wdhkbkl_fu�\�ijhkljZgkl\_�nZdlhjh\�kj_^u�
h^gZ`^u�\uqbke_gZ��lh�\ihke_^kl\bb�hgZ�jmlbggh�bkihevam_lky�^ey�ihemq_gby�fgh�
]hqbke_gguo�ijh]ghah\�ih�jZaebqguf�\ZjbZglZf�kp_gZjb_\��

JZkkqblZggu_�W>M�agZqbfuo�nZdlhjh\�^Zxl�\hafh`ghklv�mijZ\eylv�dZq_kl\hf�
hdjm`Zxs_c� kj_^u�� l�_�� ]_g_jbjh\Zlv� b� \u[bjZlv� imlb� \hkklZgh\e_gby� g_[eZ]hih�
emqguo�wdhkbkl_f��>ey�j_r_gby�wlhc�aZ^Zqb�g_h[oh^bfh�baf_jblv�³[ebahklv´�dZ`^h�
]h�ba�\ha^_ckl\mxsbo�nZdlhjh\�d� ]jZgbp_�h[eZklb�ghjfZevgh]h�nmgdpbhgbjh\Zgby�
kbkl_fu�b�jZkkqblZlv�^bZiZahg�lZdh]h�baf_g_gby�nZdlhjh\��dhlhjh_�g_h[oh^bfh�^ey�
\ha\jZlZ� kbkl_fu� d� wdheh]bq_kdhfm� [eZ]hihemqbx� �jbk�� ������ ^ey� \hkklZgh\e_gby�
ghjfZevgh]h� nmgdpbhgbjh\Zgby� wdhkbkl_fu� k� \_dlhjhf� nZdlhjh\� %� ^hklZlhqgh�
mf_gvrblv�nZdlhj���gZ�\_ebqbgm�[he__��q_f� �n∆

% ��>ey�\hkklZgh\e_gby�ghjfZevgh]h�
nmgdpbhgbjh\Zgby�wdhkbkl_fu�k�\_dlhjhf�nZdlhjh\�&�g_h[oh^bfh�mf_gvrblv�nZd�
lhj���gZ�\_ebqbgm�[he__��q_f� �n∆

K ��b�\f_kl_�k�wlbf�nZdlhj���²�gZ�\_ebqbgm�[he__��

q_f� �n∆
K ��Hl[hj�iml_c�ijhba\h^blky�k�mqzlhf�wdhghfbq_kdbo��l_ogheh]bq_kdbo��kh�

pbZevguo�b�^jm]bo�ba^_j`_d�^ey�jZaebqguo�\ZjbZglh\�\ha\jZs_gby��
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�
Jbkmghd������MijZ\e_gb_�dZq_kl\hf�kj_^u�k�p_evx�\ha\jZs_gby�\�h[eZklv�ghjfZevgh]h�nmgdpbh�
gbjh\Zgby�[bhlu��IexkZfb�h[hagZq_gZ�h[eZklv�wdheh]bq_kdh]h�[eZ]hihemqby��fbgmkZfb�²�h[eZklv�
wdheh]bq_kdh]h�g_[eZ]hihemqby�


