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=eZ\Z����IjZdlbdZ�j_]bhgZevghc�wdheh]bq_kdhc�^bZ]ghklbdb�b�ghjfbjh\Zgby�
Z[bhlbq_kdbo�nZdlhjh\�\�ij_kgh\h^guo�h[t_dlZo�Jhkkbb�b�khij_^_evguo�kljZg�

�
�����KjZ\g_gb_�j_qguo�[Zkk_cgh\�ih�agZq_gbyf�W>M�agZqbfuo�nZdlhjh\�kj_^u�
�

Djhf_�[Zkk_cgZ�>hgZ��ih�agZq_gbyf�bg^_dkh\�kZijh[ghklb�nblh���ahhieZgdlhgZ�
b� ahh[_glhkZ� k� ihfhsvx�f_lh^Z�W>M� [ueZ� ijh\_^_gZ� ^bZ]ghklbdZ� wdheh]bq_kdh]h�
khklhygby� b� jZkkqblZgu� wdheh]bq_kdb� ^himklbfu_� mjh\gb� Z[bhlbq_kdbo� nZdlhjh\��
ijb\h^ysbo� d� wdheh]bq_kdhfm� g_[eZ]hihemqbx� \� [Zkk_cgZo� [hevrbgkl\Z� djmig_c�
rbo�j_d�[u\r_]h�KKKJ��GZ�hkgh\_�ihemq_gguo�k\_^_gbc�ijh\h^beb�kjZ\g_gb_�[Zk�
k_cgh\�ih� agZq_gbyf�W>M� agZqbfuo�nZdlhjh\�b�ZgZebabjh\Zeb�ijbqbgu�jZkoh`^_�
gbc�\�mjh\gyo�j_]bhgZevguo�ghjfZlb\h\��
�
�������Bkke_^h\Zgb_�\h^guo�wdhkbkl_f�<hklhqghc�?\jhiu�
�

:gZeba� ijbqbg� wdheh]bq_kdh]h� g_[eZ]hihemqby� ijh\h^beb� ^ey� �� [Zkk_cgh\�
djmig_crbo�j_d�?\jhiu��FZdkbfh\�b�^j�������Z���

����[Zkk_cg�AZiZ^ghc�>\bgu��j��AZiZ^gZy�>\bgZ���
����[Zkk_cg�G_fZgZ��j_db�G_fZg��<beby���
����[Zkk_cg�>mgZy��j_db�>mgZc��LbkZ��;_eZy�LbkZ��Ijml���
����[Zkk_cg�>g_kljZ��j��>g_klj��>m[hkkZjkdh_�\h^hojZgbebs_���
����[Zkk_cg�>g_ijZ��j_db�>g_ij��Ijbiylv��\h^hojZgbebsZ�Db_\kdh_��Dj_f_gqm]�

kdh_��>g_ijh^a_j`bgkdh_��DZoh\kdh_���
����[Zkk_cg�<he]b� �j��<he]Z�� \h^hojZgbebsZ�B\Zgvdh\kdh_��M]ebqkdh_�� Ju[bg�

kdh_��=hjvdh\kdh_��Dmc[ur_\kdh_��KZjZlh\kdh_��<he]h]jZ^kdh_���



=eZ\Z����IjZdlbdZ�j_]bhgZevghc�wdheh]bq_kdhc�^bZ]ghklbdb�b�ghjfbjh\Zgby�Z[bhlbq_kdbo�nZdlhjh\�\�
ij_kgh\h^guo�h[t_dlZo�Jhkkbb�b�khij_^_evguo�kljZg�

�

����
Bkoh^gu_�]b^jh[bheh]bq_kdb_�^Zggu_�\dexqZeb�\�k_[y�k\_^_gby�h�qbke_gghklb��

b� [bhfZkk_�nblh��� ahhieZgdlhgZ�� i_jbnblhgZ� b� ahh[_glhkZ��Hp_gdm� wdheh]bq_kdh]h�
khklhygby�ijh\h^beb�hl^_evgh�^ey�lhesb�\h^u� �ih�ihdZaZl_eyf�bg^_dkh\�kZijh[gh�
klb�nblh��b�ahhieZgdlhgZ��i_jbnblhgZ��b�^ey�]jmglh\��ih�ihdZaZl_eyf�heb]ho_lguo�b�
[bhlbq_kdbo�bg^_dkh\� ahh[_glhkZ���<�j_amevlZl_�ih�dZ`^hfm� kl\hjm�gZ[ex^_gby� aZ�
i_jbh^� ����������]]��_`_]h^gh�bf_eb�ih�^\_�kj_^g_]h^h\u_�hp_gdb�khklhygby�gZ� ��
[Zeevghc�wdki_jlghc�rdZe_� �?`_]h^gbdb�khklhygby����� ������������khhl\_lkl\mxs_c�
wdheh]bq_kdbf� fh^bnbdZpbyf� khklhygby� khh[s_kl\� �:[Zdmfh\�� ������� ]^_� �� [Zeem�
khhl\_lkl\m_l� gZb[hevr__� wdheh]bq_kdh_� [eZ]hihemqb_�� Z� �� [ZeeZf� ²� gZb[hevr__�
g_[eZ]hihemqb_��Qlh[u�hp_gblv�wdheh]bq_kdh_�khklhygb_�\h^ghc�lhesb��[jZeb�gZb�
om^rbc�ba�bf_xsboky�[Zeeh\�ih�lj_f�]jmiiZf�hj]Zgbafh\��GZ[ex^_gby�k�[ZeeZfb���
b���fZjdbjh\Zeb�dZd�[eZ]hihemqgu_��Z�gZ[ex^_gby��hp_g_ggu_�[ZeeZfb�hl���^h����dZd�
g_[eZ]hihemqgu_��

<� dZq_kl\_� Z[bhlbq_kdbo� nZdlhjh\� bkke_^h\Zeb� kj_^g_]h^h\u_� agZq_gby� ke_�
^mxsbo� ihdZaZl_e_c�� dhgp_gljZpbb� jZkl\hj_ggh]h� dbkehjh^Z� �2���� \a\_r_gguo� \_�
s_kl\��h[s_]h�nhknhjZ��3���ZahlZ�Zffhgbcgh]h��1+����gbljZlgh]h��12���b�gbljblgh]h�
�12����n_gheh\��g_nl_ijh^mdlh\��i_klbpb^h\��f_^b��&X���`_e_aZ��)H���ojhfZ��&U���jlm�
lb� �+J��� pbgdZ� �=Q��� gbd_ey� �1L���nlhjZ� �)��� kbgl_lbq_kdbo� ih\_joghklgh�Zdlb\guo�
\_s_kl\��KI:<���[bhobfbq_kdh_�ihlj_[e_gb_�dbkehjh^Z��;ID����obfbq_kdh_�ihlj_[�
e_gb_� dbkehjh^Z� �OID��� \h^ghklv�� l_fi_jZlmjZ� �?`_]h^gbdb� dZq_kl\Z����� �����������
?`_]h^gu_� ^Zggu_����� ������ ?`_d\ZjlZevgu_� [xee_l_gb����� ������������ Ihkdhevdm�
ijh]jZffu�gZ[ex^_gbc�aZ�Z[bhlbq_kdbfb�oZjZdl_jbklbdZfb�\�jZaguo�[Zkk_cgZo�jZa�
ebqZebkv��\k_]h�hdZaZehkv���nZdlhjh\��baf_jy_fuo�\h�\k_o�[Zkk_cgZo��1+���&X��g_nl_�
ijh^mdlu��;ID���3��12���n_gheu��

<h�\k_o�mdZaZgguo�\ur_�j_qguo�[Zkk_cgZo�[ueb�ihemq_gu�W>M�nZdlhjh\��agZ�
qbfuo�^ey�\hagbdgh\_gby�wdheh]bq_kdh]h�g_[eZ]hihemqby�[bhp_ghah\�\h^ghc�lhesb�
�hj]Zgbafu�nblh���ahh���[Zdl_jbhieZgdlhgZ��b�]jmglh\� �hj]Zgbafu�ahh[_glhkZ���AgZ�
q_gby�W>M�ih�>mgZx��>g_kljm��>g_ijm�b�<he]_�\aylu�ba�ebl_jZlmju��AZfheh^qbdh\��
�������Khhl\_lkl\_ggh�^ey� dZ`^h]h�[Zkk_cgZ�b�ih^[Zkk_cgZ�^he`gu�[ueb�[ulv� kh�
klZ\e_gu�^\Z�kibkdZ�agZqbfuo�nZdlhjh\�k�mdZaZgb_f�bo�W>M��H^gZdh�hdZaZehkv��qlh�
\k_�hp_gdb� wdheh]bq_kdh]h� khklhygby�[bhp_ghah\� \h^ghc� lhesb� \�[Zkk_cgZo�AZiZ^�
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ij_kgh\h^guo�h[t_dlZo�Jhkkbb�b�khij_^_evguo�kljZg�

�

����
ghc�>\bgu�b�G_fZgZ�[ueb�g_[eZ]hihemqgufb��Z�\k_�hp_gdb�\�ih^[Zkk_cg_�<_jog_c�
<he]b��gZh[hjhl��[eZ]hihemqgufb��<�lZdhc�kblmZpbb��\hagbdr_c�ba�aZ�kebrdhf�fZ�
eh]h�dhebq_kl\Z�gZ[ex^_gbc�\� wlbo�[Zkk_cgZo��hij_^_e_gb_�W>M�klZgh\blky�g_\ha�
fh`guf��lZd�dZd�\�ijhlb\ghf�kemqZ_�fu�^he`gu�ijbgylv�aZ�W>M�eb[h�gZbf_gvr__��
eb[h� gZb[hevr__� ba� \k_o� \klj_q_gguo� agZq_gbc� ghjfbjm_fhc� i_j_f_gghc��FZeh_�
h[s__�dhebq_kl\h�gZ[ex^_gbc�aZ�]jmglZfb�\�[Zkk_cgZo�>mgZy�b�>g_ijZ�b�hlkmlkl\b_�
[eZ]hihemqguo�hp_ghd�khklhygby� ]jmglh\�\�[Zkk_cg_�>g_kljZ� klZeb�ijbqbghc� lh]h��
qlh� \� mdZaZgguo� [Zkk_cgZo� g_� [ue� ijh\_^_g� ZgZeba� ijbqbg� g_[eZ]hihemqby� khh[�
s_kl\�^hgguo�hj]Zgbafh\��

J_amevlZlu�jZkq_lh\�W>M�b�bo�kjZ\g_gb_�k�ghjfZlb\Zfb�ij_^_evgh�^himklbfuo�
dhgp_gljZpbc� �I>D��ijb\_^_gu� \�Ijbeh`_gbb� ���AgZqbfufb� kqblZeb�i_j_f_ggu_��
^ey� dhlhjuo� lhqghklv� ij_^kdZaZgby� wdheh]bq_kdh]h� g_[eZ]hihemqby� [ueZ� g_� gb`_�
�����Jy^hf�kh�agZq_gb_f�W>M�nZdlhjZ�^ZgZ�_]h�iheghlZ��oZjZdl_jbamxsZy�_]h�agZ�
qbfhklv��Djhf_� lh]h�� ^ey� g_agZqbfuo� i_j_f_gguo�� baf_jy_fuo� \� ^Zgghf� [Zkk_cg_�
beb� ih^[Zkk_cg_�� ijb\_^_gu� wdheh]bq_kdb� [_ahiZkgu_� ]jZgbpu� �W;=��� l�_�� fZdkb�
fZevgu_� beb�fbgbfZevgu_� aZ� \k_� \j_fy� gZ[ex^_gby� agZq_gby�nZdlhjZ��Ihkdhevdm�
gbdZdb_�\klj_q_ggu_�agZq_gby�g_agZqbfuo�nZdlhjh\�ijb�aZ^Zgghf�djbl_jbb�lhqgh�
klb�g_�ijb\h^beb�d�\hagbdgh\_gbx�wdheh]bq_kdh]h�g_[eZ]hihemqby��W;=�fh]ml�kem�
`blv�ijb[ebabl_evgufb�ghjfZlb\Zfb�[_ahiZkgh]h�\ha^_ckl\by�Z[bhlbq_kdbo�nZdlh�
jh\��Ijb�wlhf�ke_^m_l�ihgbfZlv��qlh�hgb�gbdh]^Z�g_�\uoh^yl�aZ�]jZgbpu�W>M���

GZb[hevr__�qbkeh�i_j_f_gguo��agZqbfuo�^ey�g_[eZ]hihemqby�hj]Zgbafh\�\h^�
ghc� lhesb� ������[ueh�ihemq_gh�^ey�[Zkk_cgZ�>mgZy��FZdkbfZevgh_�qbkeh�i_j_f_g�
guo��\ebyxsbo�gZ�[_glhkgh_�khh[s_kl\h������aZj_]bkljbjh\Zgh�\�[Zkk_cg_�AZiZ^ghc�
>\bgu��QZs_�^jm]bo�i_j_f_gguo� aZ�\hagbdgh\_gb_� wdheh]bq_kdh]h�g_[eZ]hihemqby�
hl\_qZeb�1+�� �\���wdhkbkl_fZo�ba����bkke_^h\Zgguo���g_nl_ijh^mdlu� �\�����;ID�� �\�
����12���\�����K�^jm]hc�klhjhgu��dhgp_gljZpbb�2���+J��)��Z�lZd`_�\h^ghklv�b�kj_^g_�
]h^h\Zy�l_fi_jZlmjZ�\h^u�gb�^ey�h^ghc�ba�wdhkbkl_f�g_�ihiZeb�\�qbkeh�agZqbfuo��

>ey�lh]h�qlh[u�kjZ\gblv�f_`^m�kh[hc�bkke_^h\Zggu_�[Zkk_cgu�j_d�ih�gZ[hjZf�
agZqbfuo� nZdlhjh\� b� agZq_gbyf� bo� W>M�� ijh\_eb� jZg`bjh\Zgb_� �� [Zkk_cgh\� b� ���
\he`kdbo� �ih^[Zkk_cgh\�ih�hlghkbl_evghc� \_ebqbg_�W>M�beb�W;=� �HW>M��� mkj_^�
g_gghc� ih� �� i_j_f_gguf�� baf_jy_fuf� \h� \k_o� [Zkk_cgZo��>ey� wlh]h� fbgbfZevgh_�
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�

����
kj_^b�\k_o�[Zkk_cgh\�agZq_gb_�W>M�beb�W;=�^ey�^Zgghc�i_j_f_gghc�ijbgbfZeb�aZ�
_^bgbpm��Z�\�hklZevguo�[Zkk_cgZo�HW>M�jZkkqblu\Zeb�dZd�hlghr_gb_�_]h�W>M�beb�
W;=� d� fbgbfZevghfm��GZijbf_j�� ^ey� 1+�� gZbf_gvrbf� ������ f]�e�� [ueh� agZq_gb_�
W>M�\�[Zkk_cg_�>mgZy��Khhl\_lkl\_ggh�HW>M�^ey�>mgZy�jZ\gyehkv����^ey�AZiZ^ghc�
>\bgu������������²����^ey�G_fZgZ�������������²�����b�l�^��?keb�agZq_gby�ghjfZlb\h\�
dZdhc�eb[h�i_j_f_gghc�\�^Zgghf�[Zkk_cg_�jZaebqZebkv�^ey�lhesb�\h^u�b�^ey�]jmg�
lh\�� [jZeb� gZbf_gvr__� �l�_�� gZb[he__�`_kldh_��ba� ^\mo� agZq_gbc��Ihke_� lh]h� dZd� \�
dZ`^hf�[Zkk_cg_�b�ih^[Zkk_cg_�[ueb�ihemq_gu�HW>M��^ey���mqZkl\h\Z\rbo�\�ZgZeb�
a_�i_j_f_gguo��\uqbkeyeb�kj_^g__�ih�\k_f�i_j_f_gguf�agZq_gb_�HW>M��jbk��������

GZbf_gvrb_� ^bZiZahgu� wdheh]bq_kdhc� lhe_jZglghklb� oZjZdl_jgu� ^ey� khh[�
s_kl\�]jmglh\�\�[Zkk_cg_�AZiZ^ghc�>\bgu��]^_�aZj_]bkljbjh\Zgh�kZfh_�gbadh_�agZq_�
gb_�HW>M��K�^jm]hc�klhjhgu��khh[s_kl\Z�\h^ghc�lhesb�>g_ijZ�b�>g_kljZ�h[gZjm�
`beb�kZfu_�rbjhdb_�]jZgbpu�lhe_jZglghklb��hkh[_ggh�\�hlghr_gbb�1+���3�b�12����
<�p_ehf�gZ[ex^Z_lky�hij_^_e_ggZy�l_g^_gpby��kZfZy�keZ[Zy�ijbkihkh[e_gghklv�kh�
h[s_kl\� ]b^jh[bhglh\�d�kms_kl\mxsbf�\g_rgbf�gZ]jmadZf�gZ[ex^Z_lky�\�[Zkk_c�
gZo��jZkiheh`_gguo�\�[he__�\ukhdbo�rbjhlZo��aZ�bkdexq_gb_f�>mgZy�b�Gb`g_c�<he�
]b� �AZiZ^gZy�>\bgZ��G_fZg��<_jogyy�<he]Z���Ijb�wlhf�ohly�kj_^g__�agZq_gb_�HW>M�
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Jbkmghd� �����JZg`bjh\Zgb_� j_qguo�[Zkk_cgh\�ih� kj_^g_c� \_ebqbg_� hlghkbl_evgh]h�W>M�nbabdh�
obfbq_kdbo�nZdlhjh\�
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�

����
^ey�<_jog_c�<he]b�hdZaZehkv�\ur_��q_f�^ey�>mgZy�b�Gb`g_c�<he]b��kjZam�ljb�\_jo�
g_\he`kdbo�W>M��ih�&X��;ID�b�12���[ueb�gZbf_gvrbfb�kj_^b�\k_o�W>M�b�W;=��LZ�
dbf�h[jZahf��ohly�l_fi_jZlmjZ�b�g_�nb]mjbjh\ZeZ�kj_^b�agZqbfuo�^ey�g_[eZ]hihem�
qby�nZdlhjh\�gb� \�h^ghc�ba� wdhkbkl_f��dhk\_gguf�h[jZahf�hgZ� \ebyeZ�gZ�oZjZdl_j�
\aZbfh^_ckl\by� \� gbo�f_`^m�`b\uf� b� g_`b\uf� dhfihg_glZfb��<_jhylgh�� kl_i_gv�
Z^ZilZpbb�khh[s_kl\�x`guo�[Zkk_cgh\�d�fgh]he_lg_fm�\ha^_ckl\bx�\ukhdbo�l_fi_�
jZlmj�� kihkh[kl\mxsbo� mkbe_gghfm� w\ljhnbjh\Zgbx� aZ� kq_l�gZdhie_gby� \� \h^h_f_�
[bh]_gguo�we_f_glh\��hdZau\Z_lky�\ur_��q_f�m�khh[s_kl\��³ijb\udrbo´�d�f_gvr_c�
ljhnghklb��h[mkeh\e_gghc�[he__�gbadbfb�dhgp_gljZpbyfb�\_s_kl\��
�
�������Bkke_^h\Zgb_�\h^guo�wdhkbkl_f�ZabZlkdhc�qZklb�Jhkkbb�b�Ma[_dbklZgZ�
�

:gZeba�ijbqbg�wdheh]bq_kdh]h�g_[eZ]hihemqby�ijh\h^beb�^ey���[Zkk_cgh\�j_d�
�FZdkbfh\�b�^j����������

����[Zkk_cg�H[b� �j_db�Qmeuf��Mjxi��;_j_r��DZ^Zl��;Zauj��M`mj��Fh`Zju��K_�
j_`��Bjlur�� ;molZjfZ�� Mev[Z�� =em[hqZgdZ�� M[Z�� Lh[he��Brbf�� ;_j_rkdh_��
DZ^Zlkdh_�� ;molZjfbgkdh_� b�Mklv�DZf_gh]hjkdh_� \h^hojZgbebsZ�� ha_jZ� ;_�
eh_��AZckZg���

����[Zkk_cg�?gbk_y��j_db�?gbk_c��Luy��<_jogyy�:g]ZjZ��;Zj]mabg��LmjdZ��K_e_g]Z��
Qbdhc�� L_fgbd�� Obehd�� M^Z�� ;hevrZy� J_qdZ�� Hjhg]hc�� <bexcdZ�� :g]ZjZ��
MrZdh\dZ��Bjdml��HdZ��By��;bjxkZ��Dm^Z��DZy��FZeZy�;_eZy��Bj_lv��;hevrZy�
;_eZy��;_eZy��FZgZ��DZqZ��MyjdZ��DZg��;hevrZy�Mjy��BeZgv��Lbgu�� J_r_lu��
LZlZjdZ��LZk__\Z��Fmjh`gh_��Ju[gh_��:eZ^vbgh��DZf_gdZ��FZgay��Bjdbg__\Z��
DZjZ[meZ�� QmgZ�� MkhedZ��FZeuc� ?gbk_c�� LZikZ�� ;hevrhc� ?gbk_c�� <_jogbc�
?gbk_c��We_]Zkl��Mg]_r��O_fqbd��Mk��:d�Km]��;hevrhc�Hg��:[ZdZg��;hevrZy�
L_ev��;jZlkdh_��Bjdmlkdh_��KZygh�Rmr_gkdh_��DjZkghyjkdh_��OZglZckdh_�\h�
^hojZgbebsZ��ha��;ZcdZe���

����[Zkk_cg�E_gu��j_db�E_gZ��<blbf��:e^Zg��<bexc��D_g]^_c��ha_jh�F_edh_���
����[Zkk_cg�:fmjZ��j_db�Bg]h^Z��Lug^Z��A_y��>_i��;hevrZy�;bjZ��Lmg]mkdZ��:fmj��

Kmg]Zq��Ohj��Q_jgZy��;_j_ah\Zy��RbedZ��:j]mgv��Hghg��KiZkh\dZ��Dme_rh\dZ��
BebklZy��:[jZfh\dZ��G_kl_jh\dZ��F_ev]mgh\dZ��Lmj��;hevrb_�MkZqb��Dhfbk�
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����
kZjh\dZ��:jk_gv_\dZ��Mkkmjb��;hevrZy�MkkmjdZ��;bdbg��FZebgh\dZ��>Zevgyy��
ha_jh�OZgdZ���

����[Zkk_cg�Kuj^Zjvb��j_db�Kuj^Zjvy��DZjZ^Zjvy���
;Zkk_cg�H[b�[ue�jZa^_e_g�gZ�^\Z�ih^[Zkk_cgZ��jZchg�D:LWD�b�ih^[Zkk_cg�Bj�

lurZ���[Zkk_cg�?gbk_y�²�gZ�ljb�ih^[Zkk_cgZ��jZchg�AZ[ZcdZevy��ih^[Zkk_cgu�:g]Z�
ju�b�<_jog_]h�?gbk_y���[Zkk_cg�:fmjZ�²�gZ�^\Z�ih^[Zkk_cgZ� �kh[kl\_ggh�:fmjZ�b�
Mkkmjb���JZkq_l�W>M�\_eb�dZd�ih�\k_fm�[Zkk_cgm�\�p_ehf��lZd�b�ih�khklZ\eyxsbf�_]h�
ih^[Zkk_cgZf��

<�dZq_kl\_�Z[bhlbq_kdbo�nZdlhjh\�bkke_^h\Zeb�kj_^g_]h^h\u_�b�fZdkbfZevgu_�
�^ey�dhgp_gljZpbb�dbkehjh^Z�²�fbgbfZevgu_��aZ�]h^�agZq_gby�ke_^mxsbo�ihdZaZl_�
e_c�� ;ID��� OID�� dhgp_gljZpbb� jZkl\hj_ggh]h� dbkehjh^Z� �2���� ZahlZ� gbljZlgh]h�
�12����gbljblgh]h� �12���b�Zffhgbcgh]h� �1+����h[s_]h�nhknhjZ� �3���pbgdZ� �=Q���`_�
e_aZ� �)H���f_^b� �&X���gbd_ey� �1L��� jlmlb� �+J��� k\bgpZ� �3E��� ojhfZ� �&U��� dZ^fby� �&G���
fZ]gby� �0J��� dZevpby� �&D��� g_nl_ijh^mdlh\��n_gheh\�� e_lmqbo�n_gheh\�� kbgl_lbq_�
kdbo�ih\_joghklgh�Zdlb\guo�\_s_kl\��KI:<���k_jh\h^hjh^Z��+�6���f_lbef_jdZilZgZ��
nhjfZev^_]b^Z�� eb]gbgZ�� eb]ghkmevnhgZlZ�� ZevnZ�=OP=�� ]ZffZ�=OP=�� dkZglh]_gZ�
lh\�� jh^Zgb^h\�� pbZgb^h\��furvydZ�� S+� �lhevdh� kj_^g_]h^h\h_� agZq_gb_��� \a\_r_g�
guo�\_s_kl\��]_dkZoehjZgZ��ebg^ZgZ��f_lZgheZ��Zexfbgby��>>L��>>>��>>?��gZljby��
kmevnZlh\� �62����oehjb^h\� �&O���nlhjb^h\� �)���[hjZ� �%���ijhiZgb^Z��kZlmjgZ��fbg_jZ�
ebaZpby�� kmffZ� bhgh\� �?`_]h^gbdb� dZq_kl\Z����� ����������� ?`_]h^gu_� ^Zggu_�����
�������Ba�aZ�j_]bhgZevguo�hkh[_gghkl_c�ijh]jZff�nbabdh�obfbq_kdh]h�fhgblhjbg]Z�
kibkdb� ZgZebabjm_fuo�nbabdh�obfbq_kdbo� i_j_f_gguo� jZaebqZebkv� \� aZ\bkbfhklb�
hl�[Zkk_cgZ�dZd�dhebq_kl\_ggh��lZd�b�dZq_kl\_ggh��

AgZqbfu_�^ey� \hagbdgh\_gby� wdheh]bq_kdh]h�g_[eZ]hihemqby�nblh��� ahhieZgd�
lhgZ��ahh[_glhkZ�nZdlhju�hl[bjZeb�gZ�hkgh\_�����]h�djbl_jby�lhqghklb��>Zggu_�ih�
Kuj^Zjv_�\aylu�ba�ebl_jZlmju��AZfheh^qbdh\����������

J_amevlZlu�jZkq_lh\�W>M�^ey�hj]Zgbafh\�\h^ghc�lhesb�b�]jmglh\�b�bo�kjZ\g_�
gb_�k�ghjfZlb\Zfb�ij_^_evgh�^himklbfuo�dhgp_gljZpbc� �I>D��ijb\_^_gu�khhl\_l�
kl\_ggh� \�Ijbeh`_gbyo� �� b� ���>ey� lj_o� bkke_^h\Zgguo� [Zkk_cgh\� b� ih^[Zkk_cgh\�
^Zggu_�h[�W>M�]jmglh\�hlkmlkl\mxl��\�jZchg_�D:LWDZ�h[s__�dhebq_kl\h�gZ[ex^_�
gbc� aZ� ahh[_glhkhf�[ueh�f_g__� ���� \�[Zkk_cg_�Kuj^Zjvb� k\_^_gby�h�^hgghc�nZmg_�
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\hh[s_�hlkmlkl\h\Zeb��\�ih^[Zkk_cg_�BjlurZ�\k_����gZ[ex^_gbc�bf_eb�g_[eZ]hih�
emqgu_�hp_gdb�wdheh]bq_kdh]h�khklhygby��l�_��W>M�hdZaZebkv�jZ\gu�fbgbfZevguf�aZ�
\_kv�i_jbh^�gZ[ex^_gbc�agZq_gbyf�\k_o�nZdlhjh\��Djhf_�lh]h��^ey�g_agZqbfuo�i_�
j_f_gguo��baf_jy_fuo�\�^Zgghf�[Zkk_cg_�beb�ih^[Zkk_cg_��ijb\_^_gu�wdheh]bq_kdb�
[_ahiZkgu_�]jZgbpu��W;=���l�_��fZdkbfZevgu_�beb�fbgbfZevgu_��^ey�kh^_j`Zgby�db�
kehjh^Z��aZ�\k_�\j_fy�gZ[ex^_gby�agZq_gby�nZdlhjZ��Ke_^m_l�h[jZlblv�\gbfZgb_��qlh�
\� ih^[Zkk_cg_�:g]Zju� g_� [ueh� gZc^_gh� gb� h^gh]h� agZqbfh]h� nZdlhjZ�� m^h\e_l\h�
jyxs_]h�hibkZgguf� \ur_�djbl_jbyf� \uqbke_gby�W>M��ihwlhfm�ijb\_^_gu� lhevdh�
agZq_gby�W;=�baf_jy_fuo�i_j_f_gguo��

Ijbf_qZl_evgh��qlh�\�ij_^_eZo�h^gh]h�[Zkk_cgZ�beb�ih^[Zkk_cgZ�l_�]b^jhobfb�
q_kdb_�nZdlhju��ij_\ur_gb_�W>M�ih�dhlhjuf�aZdhghf_jgh�k\yaZgh�k�g_[eZ]hihem�
qb_f�hp_ghd�\h^ghc�lhesb��y\eyxlky�wdheh]bq_kdb�agZqbfufb�b�^ey�]jmglh\��I_j_q�
gb�agZqbfuo�i_j_f_gguo�^ey�lhesb�b�]jmglh\�\�[Zkk_cg_�:fmjZ�\�p_ehf��gZijbf_j��
ihqlb�iheghklvx�kh\iZ^Zxl��;he__�lh]h�� agZq_gby�W>M�ih�wlbf�i_j_f_gguf�lZd`_�
g_�aZ\bkyl�hl�lh]h��dZdb_�hj]Zgbafu�bkke_^h\Zebkv�dZd�bg^bdZlhju�g_[eZ]hihemqby�
²�[_glhkgu_�beb�ieZgdlhggu_��DZd�ijZ\beh��W>M�ih�hl^_evghfm�nZdlhjm�^ey�\h^u�
jZ\gh�beb�[ebadh�d�W>M�^ey�^gZ��Wlh�dZkZ_lky��\�i_j\mx�hq_j_^v�[Zkk_cgZ�:fmjZ�\�
p_ehf��ih^[Zkk_cgh\�kh[kl\_ggh�:fmjZ�b�Mkkmjb��[Zkk_cgZ�?gbk_y�\�p_ehf�b�ih^[Zk�
k_cgh\�<_jog_]h�?gbk_y�b�:g]Zju��<�lh�`_�\j_fy�kibkhd�agZqbfuo�i_j_f_gguo�lhe�
sb�agZqbl_evgh�hlebqZeky�hl�lZdh\h]h�]jmglh\�\�[Zkk_cg_�E_gu�b�\�ih^[Zkk_cg_�AZ�
[ZcdZevy��Kh\iZ^_gb_�beb�g_kh\iZ^_gb_�^Zgguo�ih�]jmglZf�b�\h^ghc�lhes_�aZ\bkbl�
hl�jZaebqghc�kl_i_gb�aZiZa^u\Zgby�hldebdZ�]b^jh[bhglh\� �[_glhkZ�b�ieZgdlhgZ��gZ�
g_[eZ]hijbylgu_� \ha^_ckl\by� kj_^u��Hq_\b^gh�� \� \h^guo� h[t_dlZo�:fmjZ��Mkkmjb��
?gbk_y�b�:g]Zju�g_[eZ]hihemqb_�^hgguo�[bhp_ghah\�khijh\h`^Z_lky�g_[eZ]hihem�
qb_f�[bhp_ghah\�i_eZ]bZeb�b�gZh[hjhl��<�^jm]bo�[Zkk_cgZo�lZdh]h�khhl\_lkl\by�g_l���

<�[Zkk_cg_�E_gu�b�ih^[Zkk_cg_�AZ[ZcdZevy�W>M�^ey�]jmglh\��dZd�ijZ\beh��[he__�
`_kldb_��q_f�^ey�\h^u��Wlh�]h\hjbl�h�lhf��qlh�[_glhkgu_�hj]Zgbafu�f_g__�lhe_jZgl�
gu�d�\ha^_ckl\bx�g_[eZ]hijbylguo�nZdlhjh\���

GZ[hj� wdheh]bq_kdb� agZqbfuo� nZdlhjh\� g_h^bgZdh\� ^ey� jZaguo� [Zkk_cgh\� b�
ih^[Zkk_cgh\��<� [hevrbo� ij_^_eZo� \Zjvbjm_l� lZd`_� h[s__� dhebq_kl\h� wlbo�nZdlh�
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jh\��hl����lhesZ�\h^u�ih^[Zkk_cgZ�:g]Zju��^h�����lhesZ�\h^u�ih^[Zkk_cgZ�BjlurZ�
b�]jmglu�ih^[Zkk_cgZ�Mkkmjb����

L_f� g_�f_g__�� kms_kl\m_l� fbgbfZevguc� gZ[hj� ]b^jhobfbq_kdbo� i_j_f_gguo��
W>M�^ey�dhlhjuo�gZc^_gh�^ey�[hevrbgkl\Z�[Zkk_cgh\�b�ih^[Zkk_cgh\��Ba�gbo�gZb�
[he__� qZklh� hdZau\Zxlky� khijy`_ggufb� k� wdheh]bq_kdbf� g_[eZ]hihemqb_f� ;ID���
Zahl�Zffhgbcguc�b�gbljblguc��jZkl\hj_gguc�dbkehjh^� �kj_^gb_� aZ�k_ahg�b� wdklj_�
fZevgu_�agZq_gby���KI:<��lhevdh�kj_^gb_���

>ey�lh]h�qlh[u�kjZ\gblv�f_`^m�kh[hc�bkke_^h\Zggu_�[Zkk_cgu�j_d�ih�gZ[hjZf�
agZqbfuo�nZdlhjh\� b� agZq_gbyf� bo�W>M�� ijh\_eb� jZg`bjh\Zgb_� \k_o� [Zkk_cgh\� b�
ih^[Zkk_cgh\�ih�\_ebqbg_�HW>M��kf��jZa^_e��������^ey�\h^ghc�lhesb�b�]jmglh\��mk�
j_^g_gghc�ih�i_j_f_gguf��baf_jy_fuf�dZd�fbgbfmf�\���[Zkk_cgZo��^ey�\h^ghc�lhe�
sb��b�dZd�fbgbfmf�\� ��[Zkk_cgZo� �^ey� ]jmglh\���Mkj_^g_ggu_�ih�\k_f�hlh[jZgguf�
i_j_f_gguf� agZq_gby� HW>M� ^ey� dZ`^h]h� [Zkk_cgZ� b� ih^[Zkk_cgZ� hlh[jZ`_gu� gZ�
jbk�������

GZb[he__�\ukhdb_�agZq_gby�HW>M�dZd�\h^ghc�lhesb��lZd�b�]jmglh\�aZj_]bkljb�
jh\Zgu�\�[Zkk_cg_�:fmjZ��\dexqZy�h[Z�ih^[Zkk_cgZ��LZd`_�\ukhdb�hdZaZebkv�agZq_�
gby�ghjfZlb\h\�\�:g]Zj_��<_jog_f�?gbk__�b�\�?gbk__�\�p_ehf��<�hklZevguo�j_]bhgZo�
HW>M� agZqbl_evgh�gb`_��Z�kZfu_�`_kldb_�W>M�ij_^ty\eyxlky�d�\h^guf�h[t_dlZf�
AZ[ZcdZevy�b�E_gu���

�
Jbkmghd� �����Mkj_^g_ggu_� agZq_gby� hlghkbl_evguo� wdheh]bq_kdb� ^himklbfuo� mjh\g_c� �HW>M��
nbabdh�obfbq_kdbo�nZdlhjh\����²�\h^gZy�lhesZ����²�]jmglu�
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Hlkx^Z� ke_^m_l�� qlh� wdhkbkl_fu� \h^guo� h[t_dlh\� >Zevg_\hklhqgh]h� j_]bhgZ�

oZjZdl_jbamxlky�gZb[he__�\ukhdhc�mklhcqb\hklvx�d�g_[eZ]hijbylguf�\ha^_ckl\byf��
Wlh�hagZqZ_l��qlh�lhevdh�hq_gv�\ukhdb_�dhgp_gljZpbb�\_s_kl\�fh]ml�ijb\_klb�d�\ha�
gbdgh\_gbx� \�[bhp_gha_� we_f_glh\� wdheh]bq_kdh]h�j_]j_kkZ��Hlf_lbf��qlh�[Zkk_cg�
:fmjZ�mgbdZe_g�lZd`_�l_f��qlh�[_glhkgu_�hj]Zgbafu�a^_kv�[he__�lhe_jZglgu�ih�hl�
ghr_gbx�d�nZdlhjZf�kj_^u��q_f�ij_^klZ\bl_eb�ieZgdlhgZ�b�i_jbnblhgZ�

Qlh�dZkZ_lky�[Zkk_cgZ�?gbk_y��lh�hl^_evgu_�_]h�mqZkldb�dZq_kl\_ggh�hlebqZxl�
ky�^jm]�hl�^jm]Z�ih�kl_i_gb�hldebdZ�gZ�\g_rgb_�\ha^_ckl\by��?keb�\�AZ[ZcdZevkdhf�
j_]bhg_�m`_�g_[hevrh_�kh^_j`Zgb_�\�\h^_�aZ]jyagbl_e_c�ijb\h^bl�d�ihy\e_gbx�g_�
[eZ]hihemqguo�hp_ghd��lh�\�\h^ghc�lhes_�:g]Zju�wdheh]bq_kdZy�h[klZgh\dZ�[ebadZ�d�
lhc��qlh�[ueZ�hibkZgZ�^ey�:fmjZ��Lh��qlh�kj_^gb_�W>M�^ey�[Zkk_cgh\�:fmjZ�b�?gb�
k_y� �\h^gZy�lhesZ��hdZaZebkv�\ur_�HW>M�^ey�ex[h]h�ba�khklZ\eyxsbo�ih^[Zkk_c�
gh\��^hdZau\Z_l��qlh�g_h[oh^bfZ�dZd�fh`gh�[he__�\ukhdZy�kl_i_gv�j_]bhgZebaZpbb�
ijb� ghjfbjh\Zgbb�� l�_�� ih� \hafh`ghklb� \u^_e_gb_� l_jjblhjbc�� h]jZgbq_gguo� g_�
[hevrbfb�iehsZ^yfb�\�ij_^_eZo�\h^hk[hjgh]h�[Zkk_cgZ�djmighc�j_db��Ihgylgh��qlh�
wlZ�\hafh`ghklv�j_Zebam_fZ�lhevdh�ijb�mkeh\bb�^hklZlhqgh]h�dhebq_kl\Z�gZ[ex^_�
gbc�aZ�[bheh]bq_kdbfb�b�nbabdh�obfbq_kdbfb�nZdlhjZfb��dZd�fbgbfmf����������

�
�������AZ\bkbfhklv�agZq_gbc�wdheh]bq_kdb�^himklbfuo�mjh\g_c�nZdlhjh\�kj_^u�hl�
]_h]jZnbq_kdbo�b�debfZlbq_kdbo�hkh[_gghkl_c�[Zkk_cgZ�b�ih^[Zkk_cgZ�

�
GZ�hkgh\_�ihemq_gguo�gZ[hjh\�W>M�nZdlhjh\�kj_^u��agZqbfuo�^ey�wdheh]bq_�

kdh]h�g_[eZ]hihemqby�]b^jh[bhglh\�\�[Zkk_cg_�j��>hg��;me]Zdh\�b�^j���������E_\bq�b�
^j����������\�[Zkk_cgZo�_\jhi_ckdhc�qZklb�Jhkkbb�b�khij_^_evguo�kljZg��AZfheh^qb�
dh\��������FZdkbfh\�b�^j�������Z���\�[Zkk_cgZo�ZabZlkdhc�qZklb�Jhkkbb�b�Ma[_dbklZgZ�
�AZfheh^qbdh\��������FZdkbfh\�b�^j���������[ue�ijh\_^_g�h[h[s_gguc�kjZ\gbl_ev�
guc�ZgZeba�\_ebqbg�W>M�ij_kguo�\h^�gZ�\k_c�l_jjblhjbb�[u\r_]h�KKKJ�k�mq_lhf�
]_h]jZnbq_kdbo� b� debfZlbq_kdbo� hkh[_gghkl_c� bkke_^h\Zgguo� j_qguo� [Zkk_cgh\� b�
ih^[Zkk_cgh\��;me]Zdh\���������

<k_]h�\�ZgZeba�[ueZ�\dexq_gZ����ij_kgh\h^gZy�wdhkbkl_fZ����[Zkk_cgh\�b�ih^�
[Zkk_cgh\�_\jhi_ckdhc�qZklb�[u\r_]h�KKKJ�ba�jZa^_eZ�������iexk�[Zkk_cg�>hgZ�b����
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[Zkk_cgh\�b�ih^[Zkk_cgh\�ZabZlkdhc�qZklb�ba�jZa^_eZ� ��������<�g_dhlhjuo�wdhkbkl_�
fZo�W>M�beb�W;=�nZdlhjh\�[ueb�gZc^_gu�lhevdh�^ey�h^ghc�ba�]jmii�hj]Zgbafh\�²�
nblhieZgdlhgZ�beb�ahh[_glhkZ��lZ[e��������LZdbf�h[jZahf��k�mq_lhf�lh]h��qlh����ba����
bkke_^h\Zgghc�wdhkbkl_fu��[ueb�ij_^klZ\e_gu�^\Z`^u��hl^_evgh�^ey�ieZgdlhgguo�b�
[_glhkguo�\b^h\���\k_]h�ihemqbehkv����gZ[hjZ�W>M��
LZ[ebpZ������DeZkkbnbdZpby�[Zkk_cgh\�b�ih^[Zkk_cgh\��

;Zkk_cg��ih^[Zkk_cg� RbjhlZ� DebfZl� ;ebahklv�d�
mklvx�

Iehlghklv�
gZk_e_gby�

AZiZ^gZy�>\bgZ��]jmglu�� k_\_j� fhjkdhc� [ebadh� \ukhdZy�
G_fZg��]jmglu�� k_\_j� fhjkdhc� [ebadh� \ukhdZy�
>mgZc��lhesZ�� x]� fhjkdhc� [ebadh� \ukhdZy�
>g_klj��lhesZ�� x]� fhjkdhc� ^Ze_dh� \ukhdZy�
>g_ij��lhesZ�� x]� fhjkdhc� ^Ze_dh� \ukhdZy�
<he]Z�\�p_ehf��lhesZ�b�]jmglu�� � mf_j_gguc� � \ukhdZy�
<_jogyy�<he]Z��]jmglu�� k_\_j� mf_j_gguc� ^Ze_dh� \ukhdZy�
Kj_^gyy�<he]Z��lhesZ�b�]jmglu�� k_j_^bgZ� mf_j_gguc� ^Ze_dh� \ukhdZy�
Gb`gyy�<he]Z��lhesZ�b�]jmglu�� x]� mf_j_gguc� [ebadh� \ukhdZy�
>hg��lhesZ�b�]jmglu�� x]� fhjkdhc� [ebadh� \ukhdZy�
JZchg�D:LWDZ��lhesZ�� k_j_^bgZ� dhglbg_glZevguc� ^Ze_dh� gbadZy�
Bjlur��lhesZ�� k_j_^bgZ� dhglbg_glZevguc� ^Ze_dh� gbadZy�
?gbk_c�\�p_ehf��lhesZ�b�]jmglu�� k_j_^bgZ� dhglbg_glZevguc� ^Ze_dh� gbadZy�
AZ[ZcdZev_��lhesZ�b�]jmglu�� k_j_^bgZ� dhglbg_glZevguc� ^Ze_dh� gbadZy�
:g]ZjZ��lhesZ�b�]jmglu�� k_j_^bgZ� dhglbg_glZevguc� ^Ze_dh� gbadZy�
<_jogbc�?gbk_c��lhesZ�b�]jmglu�� k_j_^bgZ� dhglbg_glZevguc� ^Ze_dh� gbadZy�
E_gZ��lhesZ�b�]jmglu�� k_\_j� mf_j_gguc� [ebadh� gbadZy�
:fmj�\�p_ehf��lhesZ�b�]jmglu�� x]� fhjkdhc� � gbadZy�
Mkkmjb��lhesZ�b�]jmglu�� x]� fhjkdhc� ^Ze_dh� gbadZy�
:fmj��lhesZ�b�]jmglu�� x]� fhjkdhc� [ebadh� gbadZy�
Kuj^Zjvy��lhesZ�� x]� dhglbg_glZevguc� ^Ze_dh� gbadZy�

;ueh�khklZ\e_gh�q_luj_�lbiZ�deZkkbnbdZpbb�bkke_^h\Zgguo�wdhkbkl_f��
��� ih�f_klm�hl[hjZ�ijh[u�²�\h^gZy�lhesZ�beb�]jmglu��
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ij_kgh\h^guo�h[t_dlZo�Jhkkbb�b�khij_^_evguo�kljZg�

�

����
��� ih�]_h]jZnbq_kdhc�rbjhl_�wdki_jbf_glZevgh]h�j_]bhgZ�²�\ukhdb_�rbjhlu��

gbadb_�rbjhlu�beb�ijhf_`mlhqgZy�ahgZ��
��� ih�debfZlm��oZjZdl_jghfm�^ey�wdki_jbf_glZevgh]h�j_]bhgZ�²�fhjkdhc��mf_�

j_gguc�beb�dhglbg_glZevguc��
��� ih�kl_i_gb�m^Ze_gghklb�hl�fhjy�beb�ha_jZ��\�dhlhjuc�\iZ^Z_l� ]eZ\gZy�j_dZ�

[Zkk_cgZ�²�gbah\vy�j_db�beb�\_jog__�b�kj_^g__�l_q_gb_��
��� ih� iehlghklb� gZk_e_gby� l_jjblhjbZevguo� h[jZah\Zgbc�� ]^_� jZkiheh`_gu�

\h^gu_�h[t_dlu�wdki_jbf_glZevgh]h�j_]bhgZ�²�gbadZy��f_g__����q_eh\_d�gZ�
��df���b�\ukhdZy��[he__����q_eh\_d�gZ���df����Ih�kmlb�^ZggZy�deZkkbnbdZpby�
hdZaZeZkv�jZ\ghagZqghc�^_e_gbx�\k_o�wdhkbkl_f�gZ�aZiZ^gu_�b�\hklhqgu_��

G_dhlhju_�[Zkk_cgu�g_\hafh`gh�[ueh�hij_^_e_gguf�kihkh[hf�deZkkbnbpbjh�
\Zlv�ba�aZ�bo�kebrdhf�[hevrhc�ijhly`_gghklb�b��khhl\_lkl\_ggh��jZkijhkljZg_gby�
bo�gZ�jZagu_�dZl_]hjbb�h^gh]h�deZkkbnbdZlhjZ��Wlh�dZkZ_lky�[Zkk_cgZ�<he]b�\�p_ehf�
ijb�deZkkbnbdZpbb�ih�rbjhl_�b�m^Ze_gghklb�hl�fhjy�b�[Zkk_cgZ�:fmjZ�\�p_ehf�ijb�
deZkkbnbdZpbb�ih�m^Ze_gghklb�hl�fhjy��J_amevlZlu�deZkkbnbdZpbb�^ey�\k_o�[Zkk_c�
gh\�b�ih^[Zkk_cgh\�ij_^klZ\e_gu�\�lZ[e�������

>ey�h[h[sZxs_]h�ZgZebaZ�[ueb�hlh[jZgu�Z[bhlbq_kdb_�i_j_f_ggu_��W>M�beb�
W;=�^ey�dhlhjuo�[ueb�gZc^_gu�g_�f_g__�q_f�\� ��ba�bkke_^h\Zgguo�wdhkbkl_f��<k_�
Z[bhlbq_kdb_� i_j_f_ggu_�� mqZkl\h\Z\rb_� \� ZgZeba_�� [ueb� jZa^_e_gu� gZ� �� ]jmiiu��
[bh]_ggu_� we_f_glu� �Zahl� Zffhgbcguc�� gbljblguc�� gbljZlguc��nhknhj�fbg_jZev�
guc���f_lZeeu� �)H��&X��=Q���hj]Zgbq_kdb_� aZ]jyagbl_eb� �g_nl_ijh^mdlu��KI:<��n_�
gheu��� ihdZaZl_eb�� k\b^_l_evkl\mxsb_� h� oZjZdl_j_� ijh^mdpbhggh�^_kljmdpbhgguo�
ijhp_kkh\�\�\h^h_f_��;ID���OID��dhgp_gljZpby�dbkehjh^Z��S+����

>ey� dhjj_dlgh]h� kjZ\g_gby� j_qguo� wdhkbkl_f� ih� agZq_gbyf� W>M�� ijh\h^beb�
jZg`bjh\Zgb_�[Zkk_cgh\�b�ih^[Zkk_cgh\�ih�hlghkbl_evghc� \_ebqbg_�HW>M�� mkj_^�
g_gghc�ih�\k_f�i_j_qbke_gguf�\ur_�i_j_f_gguf��kf��jZa^_e���������

K\yav�f_`^m�mkj_^g_ggufb�agZq_gbyfb�HW>M�b�ijbgZ^e_`ghklvx�wdhkbkl_f�d�
hij_^_e_gghc� ]_h]jZnbq_kdhc� beb� debfZlbq_kdhc� ]jmii_� bkke_^h\Zeb� ihkj_^kl\hf�
^_l_jfbgZpbhggh]h�ZgZebaZ� �jZa^_e� ������>ey� wlh]h� �� mdZaZgguo�qbkeh\uo�i_j_f_g�
guo�HW>M�[ueb�ij_h[jZah\Zgu�\�dZq_kl\_ggu_��l�_��\_kv�jy^�agZq_gbc�^_ebeb�gZ�^\Z�
ijbf_jgh�jZ\ghgZiheg_gguo�deZkkZ�����b����gZ[ex^_gbc�\�dZ`^hf���Ihke_�wlh]h�ba�
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ij_kgh\h^guo�h[t_dlZo�Jhkkbb�b�khij_^_evguo�kljZg�

�

����
f_jyeb�khijy`_gghklv�f_`^m�gbadbf��\ukhdbf��agZq_gb_f�dZ`^h]h�ba���HW>M��h[t�
ykgy_fu_�ijbagZdb��b�dZq_kl\_ggufb�dZl_]hjbyfb�iylb�hibkZgguo�\ur_�deZkkbnb�
dZlhjh\�wdhkbkl_f��h[tykgyxsb_�ijbagZdb���AgZqbfhklv�khijy`_gghkl_c�mklZgZ\eb�
\Zeb�ijb�ihfhsb�djbl_jby�lhqghklb��<�kbem�lh]h�qlh�g_dhlhju_�dZq_kl\_ggu_�dZl_�
]hjbb�deZkkbnbdZlhjh\�[ueb�ij_^klZ\e_gu�djZcg_�fZeuf�qbkehf�wdhkbkl_f��gZijb�
f_j��\�dZl_]hjbx�k_\_jguo�ihiZeb�lhevdh���wdhkbkl_f���^jm]hc�djbl_jbc�agZqbfhklb�
iheghlZ� �^hey� kemqZ_\� kh\iZ^_gby� h[tykgyxs_]h� b� h[tykgy_fh]h� ijbagZdh\� kj_^b�
\k_o�kemqZ_\�ijbf_g_gby�h[tykgy_fh]h�ijbagZdZ��[ue�g_�ihdZaZl_evguf�b�g_�bkihev�
ah\Zeky�ijb�ZgZeba_��

<� lZ[e�� ���� ijb\_^_gu� khijy`_gghklb�f_`^m� oZjZdl_jbklbdZfb� ij_kgh\h^guo�
wdhkbkl_f�b�mkj_^g_ggufb�agZq_gbyfb�HW>M��]^_�lhqghklv�[ueZ�g_�gb`_������>ey�
deZkkbnbdZlhjZ� �f_klh� hl[hjZ� ijh[�� ijZdlbq_kdb� g_� m^Zehkv� h[gZjm`blv� kdhevdh�
gb[m^v�agZqbfuo�aZ\bkbfhkl_c�²�gZ[ex^_gby�dZd�k��`_kldbfb���lZd�b�k��fy]dbfb��
HW>M�ijZdlbq_kdb�jZ\ghf_jgh�jZkij_^_eyebkv�f_`^m�\h^ghc�lhes_c�b�]jmglZfb��Z�
khhl\_lkl\mxsb_�lhqghklb��aZ�_^bgkl\_gguf�bkdexq_gb_f��\kx^m�[ueb�gb`_������
>ey� deZkkbnbdZlhjZ� �rbjhlZ� wdki_jbf_glZevgh]h� j_]bhgZ�� [ueZ� ihemq_gZ� hij_^_�
e_ggZy�aZdhghf_jghklv��\ujZ`ZxsZyky�\�lhf��qlh�^ey�k_\_jguo�wdhkbkl_f��AZiZ^gZy�
>\bgZ��G_fZg��<_jogyy�<he]Z��E_gZ�� oZjZdl_jgu�gbadb_�ghjfZlb\u�W>M� �lhqghklv�
khijy`_gghkl_c�^ey�g_dhlhjuo�HW>M�^hklb]Z_l��������Kj_^b�x`guo�wdhkbkl_f��gZ�
ijhlb\�� kms_kl\_ggh� ij_h[eZ^Zxl� l_�� \� dhlhjuo� W>M� [he__� fy]db_�� Wdhkbkl_fu��
jZkiheh`_ggu_� ihk_j_^bg_�� aZgbfZxl� ijhf_`mlhqgh_� iheh`_gb_�� ;he__� gZ]ey^gh�
l_g^_gpby�jZkrbj_gby�]jZgbp�W>M�ih�f_j_�ijh^\b`_gby�k�k_\_jZ�gZ�x]�ihdZaZgZ�gZ�
jbk�� �����Bah[jZ`_ggu_� ^bZ]jZffu� ^_fhgkljbjmxl� khhlghr_gb_� dhebq_kl\Z� wdhkb�
kl_f�k�`_kldbfb�b�fy]dbfb�HW>M�kj_^b�\k_o�wdhkbkl_f�^Zgghc�rbjhlu��Ijbkmlkl�
\b_�gZ�^bZ]jZffZo�k_dlhjh\��h[hagZqZxsbo��hlkmlkl\b_�^Zgguo��k\yaZgh�k�l_f��qlh�\�
g_dhlhjuo� [Zkk_cgZo� b� ih^[Zkk_cgZo� \� ijh]jZffm�nbabdh�obfbq_kdbo� gZ[ex^_gbc�
g_�\hreZ�gb�h^gZ�i_j_f_ggZy�\gmljb�]jmii��f_lZeeu����hj]Zgbq_kdb_�aZ]jyagbl_eb��b�
�ijh^mdpbhggh�^_kljmdpbhggu_�ihdZaZl_eb���

�
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�
HW>M�
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�
�
�
;bh]_ggu_�
we_f_glu�
�
�
�
�
�
F_lZeeu�
�
�
�
�
Hj]Zgbq_kdb_�
aZ]jyagbl_eb�
�
�
�
�
Ijh^mdpbhggh��
^_kljmdpbhggu_�
oZjZdl_jbklbdb�
�
Jbkmghd������AgZq_gby�lhqghklb�khijy`_gghkl_c�f_`^m�mkj_^g_ggufb�W>M�b�]_h]jZnbq_kdhc�rb�
jhlhc�jZkiheh`_gby�[Zkk_cgZ�beb�ih^[Zkk_cgZ��Z�²�k_\_jgu_�[Zkk_cgu��[�²�[Zkk_cgu�ijhf_`mlhq�
ghc�ahgu��\�²�x`gu_�[Zkk_cgu����²�`_kldb_�W>M����²�fy]db_�W>M����²�g_l�agZq_gbc�W>M�
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ij_kgh\h^guo�h[t_dlZo�Jhkkbb�b�khij_^_evguo�kljZg�
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AZf_q_gh�lZd`_�m`_klhq_gb_�W>M�\�\h^h_fZo�ijhf_`mlhqghc��aZ�bkdexq_gb_f�

HW>M�ijh^mdpbhggh�^_kljmdpbhgguo�oZjZdl_jbklbd���b�\�hij_^_e_gghc�kl_i_gb�²�
dhglbg_glZevghc� �aZ� bkdexq_gb_f� HW>M� hj]Zgbq_kdbo� aZ]jyagbl_e_c�� debfZlbq_�
kdbo�ahg�ih�kjZ\g_gbx�k�\h^h_fZfb��ih^\_j`_ggufb�fhjkdhfm�debfZlm��jbk��������

Qlh�dZkZ_lky�m^Ze_gghklb�hl�fhjy�b�iehlghklb�gZk_e_gby��lh�hij_^_e_gghc� aZ�
dhghf_jghklb� \� \_ebqbgZo�W>M�� h[s_c� ^ey� \k_o� dZl_]hjbc� Z[bhlbq_kdbo� i_j_f_g�
guo��h[gZjm`blv�g_�m^Zehkv��GZb[he__�agZqbfufb�fh`gh�kqblZlv�khijy`_gghklb��ba�
dhlhjuo�ke_^m_l��qlh�\ukhdhc�iehlghklb�gZk_e_gby�khhl\_lkl\m_l�kfy]q_gb_�W>M�ih�
ijh^mdpbhggh�^_kljmdpbhgguf�ihdZaZl_eyf��b�m`_klhq_gb_�W>M�ih�f_lZeeZf��

Km^y�ih�lZ[e�������gZb[hevrmx�Z^Zilbjh\Zgghklv�d�\g_rgbf�\ha^_ckl\byf��l�_��
[he__�rbjhdb_�]jZgbpu�W>M��^_fhgkljbjmxl�[Zkk_cgu�b�ih^[Zkk_cgu��jZkiheh`_g�
gu_�\�x`ghc�qZklb�[u\r_]h�KKKJ�b�bkiulu\Zxsb_�\ha^_ckl\b_�fhjkdh]h�debfZlZ�
²�Gb`gbc�>hg��>mgZc��>g_klj��>g_ij��:fmj�b�Mkkmjb��<�k\yab�k�wlbf�ex[hiulgh�
[ueh� ihkfhlj_lv�� gZkdhevdh� agZqbfZ� khhl\_lkl\mxsZy� khijy`_gghklv� �_keb� wdhkb�
kl_fZ�jZkiheh`_gZ�\�x`ghc�rbjhl_�b�hlghkblky�d�fhjkdhfm�debfZlm��lh�W>M�\�g_c�
[he__�fy]db_���HdZau\Z_lky��jbk��������qlh�^ey�\k_o�dZl_]hjbc�Z[bhlbq_kdbo�i_j_f_g�
guo�� djhf_� ijh^mdpbhggh�^_kljmdpbhgguo� ihdZaZl_e_c�� ijhp_gl� wdhkbkl_f� k� [he__�
fy]dbfb�W>M�kms_kl\_ggh�[hevr_�kj_^b�hlf_q_gguo�\ur_���lb�wdhkbkl_f��g_`_eb�
kj_^b�wdhkbkl_f��jZkiheh`_gguo�k_\_jg__�b�h[eZ^Zxsbo�[he__�\ujZ`_gghc�dhglb�
g_glZevghklvx��

Hlf_lbf�� qlh� \� hlghr_gbb� W>M� ihdZaZl_e_c� ijh^mdpbhggh�^_kljmdpbhgguo�
ijhp_kkh\� jZkij_^_e_gb_� f_`^m� jZaebqgufb� dZl_]hjbyfb� wdhkbkl_f� hdZau\Z_lky�
qZs_�\k_]h�bguf�\�kjZ\g_gbb�k�^jm]bfb�W>M��lZ[e��������Wlh�dZkZ_lky�debfZlZ��kj_^b�
wdhkbkl_f�mf_j_ggh]h�debfZlZ�ij_h[eZ^Zxl�[Zkk_cgu�b�ih^[Zkk_cgu�k�fy]dbfb�W>M�
;ID���OID��S+�b�kh^_j`Zgby�dbkehjh^Z��^ey�^jm]bo�Z[bhlbq_kdbo�i_j_f_gguo�dZj�
lbgZ�h[jZlgZy���[ebahklb�d�fhjx��lZd`_�ijhlb\hiheh`gu�^Zggu_��dZkZxsb_ky�wdki_�
jbf_glZevguo�mqZkldh\��ijbe_]Zxsbo�d�mklv_\uf�ahgZf���iehlghklb�gZk_e_gby��gZb�
[he__� dhfiZdlgh� aZk_e_ggu_� l_jjblhjbb� [Zkk_cgh\� h[eZ^Zxl�rbjhdbfb� ]jZgbpZfb�
W>M�ijh^mdpbhggh�^_kljmdpbhgguo�ihdZaZl_e_c��lh]^Z�dZd�W>M�f_lZeeh\�a^_kv��gZ�
h[hjhl��[he__�`_kldb���

�



=eZ\Z����IjZdlbdZ�j_]bhgZevghc�wdheh]bq_kdhc�^bZ]ghklbdb�b�ghjfbjh\Zgby�Z[bhlbq_kdbo�nZdlhjh\�\�
ij_kgh\h^guo�h[t_dlZo�Jhkkbb�b�khij_^_evguo�kljZg�

�

����
�
�

BlZd��ijb�kjZ\gbl_evghf�bamq_gbb�[hevrbgkl\Z�hkgh\guo�ij_kgh\h^guo�wdhkb�
kl_f�gZ�l_jjblhjbb�[u\r_]h�KKKJ�ih^l\_j`^_gu�kms_kl\_ggu_�jZaebqby�\�mjh\gyo�
W>M�f_`^m�j_]bhgZfb��H[gZjm`_gh��qlh�]jZgbpu�lhe_jZglghklb�bf_xl�l_g^_gpbx�d�
jZkrbj_gbx�\�j_dZo��ha_jZo�b�\h^hojZgbebsZo�k�l_ieuf�b�\eZ`guf�debfZlhf��BgZq_�
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Jbkmghd������<deZ^�debfZlbq_kdbo�]jmii�[Zkk_cgh\�b�ih^[Zkk_cgh\�\�dZl_]hjbx�gZ[ex^_gbc�k�`_�
kldbfb�mkj_^g_ggufb�W>M�� ��²�fhjkdhc�debfZl�� ��²�mf_j_gguc�debfZl�� ��²�dhglbg_glZevguc�
debfZl�

�

�
��
��
��
��
��
��
��
��
��

���

HW>M ;bh]_ggu_
we_f_glu

F_lZeeu Hj]Zgbq_kdb_
aZ]jyagbl_eb

Ijh^mdpbhggh�
^_kljmdpbhggu_
oZjZdl_jbklbdb

Lh
qg

hk
lv

���

� �

�
�

Jbkmghd������KjZ\g_gb_�^\mo�lbih\�wdhkbkl_f�ih�lhqghklb�khijy`_gghklb�k�fy]dbfb�mkj_^g_ggufb�
W>M����²�x`gu_�wdhkbkl_fu�k�fhjkdbf�debfZlhf����²�ijhqb_�wdhkbkl_fu�
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ij_kgh\h^guo�h[t_dlZo�Jhkkbb�b�khij_^_evguo�kljZg�
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]h\hjy��ijbkihkh[e_gghklv� ]b^jh[bhglh\�d�g_[eZ]hijbylguf�mkeh\byf� kj_^u� a^_kv�
\ur_��q_f�\�^jm]bo�f_klhh[blZgbyo��Wlh�g_�hlghkblky�d�]jZgbpZf�lhe_jZglghklb�ih�
hlghr_gbx� d� l_f�nZdlhjZf�� dhlhju_� y\eyxlky� ijhba\h^gufb� hl� dhgp_gljZpbc� \_�
s_kl\� \� \h^h_f_�b�hl�`bag_^_yl_evghklb� kZfbo� ]b^jh[bhglh\� �;ID���OID�� S+�� kh�
^_j`Zgb_�dbkehjh^Z���

�
�������KjZ\g_gb_�jZkkqblZgguo�W>M�k�ghjfZlb\Zfb�I>D�
�

Ih�[hevrbgkl\m�i_j_f_gguo�agZq_gby�W>M��dZd�ijZ\beh��ij_\urZxl�ghjfZlb�
\u�I>D��Ijbeh`_gby���b�����GZijbf_j��\�:fmj_�ihqlb�ih�\k_f�nZdlhjZf��djhf_�ojh�
fZ��KI:<�� ZevnZ�=OP=�b� ]ZffZ�=OP=��W>M�\ur_�I>D��Kms_kl\mxl�i_j_f_ggu_��
^ey�dhlhjuo�hlghr_gb_�W>M�I>D�\k_]^Z�eb[h�[hevr_� �g_nl_ijh^mdlu��f_^v���eb[h�
f_gvr_��Zahl�gbljZlh\��_^bgbpu��>ey�lh]h�qlh[u�kjZ\gblv�W>M�k�I>D�g_aZ\bkbfh�hl�
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kehjh^Z��gbljZlh\��KI:<�� ojhfZ��ghjfZlb\u�I>D� aZ\ur_gu� ih� kjZ\g_gbx� k�W>M�
�l�_��y\eyxlky�[he__�fy]dbfb���GZb[hevr__�g_khhl\_lkl\b_�\uy\e_gh�^ey�dhgp_gljZ�
pbb�gbljZlh\�²�]hkm^Zjkl\_gguc�ghjfZlb\�mklZgZ\eb\Z_l�ij_^_evguc�__�mjh\_gv�\���
f]�e��lh]^Z�dZd�\�j_Zevghklb�baf_g_gby�\�khh[s_kl\Zo�]b^jh[bhglh\�\h�\k_o�[Zkk_c�
gZo� ijhbkoh^yl� m`_� ijb� kj_^g_]h^h\uo� dhgp_gljZpbyo� f_g__� �� f]�e�� W>M� fZdkb�
fZevguo� aZ� ]h^�dhgp_gljZpbc�12��g_�ij_\urZ_l� ��f]�e��>ey�[hevrbgkl\Z�`_�i_j_�
f_gguo�W>M�bf_xl�[he__�rbjhdb_�]jZgbpu��q_f�I>D��qlh�hljZ`Z_l�ijbkihkh[e_g�
ghklv�khh[s_kl\�d�fgh]he_lg_fm�\ha^_ckl\bx�ih\ur_gguo�gZ]jmahd��
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�����W>M�nZdlhjh\�kj_^u��agZqbfuo�^ey�wdheh]bq_kdh]h�g_[eZ]hihemqby�j��Webklu��
hij_^_e_ggh]h�ih�iZjZf_ljZf�jZg]h\uo�jZkij_^_e_gbc�khh[s_kl\�nblhi_jbnblhgZ�
�

Bamq_gb_� khh[s_kl\� i_jbnblhgZ� ijh\h^beb� \� lj_o� \h^h_fZo�DZefudbb� k� jZa�
ebqghc�Zgljhih]_gghc�gZ]jmadhc��j_d_�WebklZ�b�YjfZjRqghf�b�MeZg�Wj]bgkdhf�ijm�
^Zo�� jZkiheh`_gguo� gZ� wlhc� j_d_� �FZdkbfh\�b�^j��� ����Z�[���Bkke_^h\Zgby�gZ� lj_o�
\h^h_fZo�[ueb�ijh\_^_gu�\�fZ_�ghy[j_������]��b�\�fZ_�hdly[j_������]��K[hj�i_jbnb�
lhgZ�hkms_kl\eyeb�k�bkdmkkl\_gguo�b�_kl_kl\_gguo�km[kljZlh\���

>ey�\uy\e_gby�ijbqbg�wdheh]bq_kdh]h�g_[eZ]hihemqby�ijb�^Zevg_cr_f�ZgZeba_�
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lZjgh�wib^_fbheh]bq_kdhc� kem`[hc�DZefudbb�� \h^hjh^guc� ihdZaZl_ev� �S+��� kmohc�
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\h^h_fZfb�hdZaZeZkv�gZbf_g__�aZ]jyag_gghc��agZq_gby�ih�\k_f�ihdZaZl_eyf�obfbq_�
kdh]h�ZgZebaZ�[ueb�fbgbfZevguf�b�g_�ghkbeb�\ujZ`_ggh]h�oZjZdl_jZ�aZ]jyag_ggh�
klb��ohly�g_dhlhju_� agZq_gby�ij_\urZeb�ij_^_evgh�^himklbfu_�dhgp_gljZpbb� �gZ�
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�
Q�L�� � �Lk � L− γχ �

�
]^_�Q�L����qbke_gghklv�de_lhd�jZaf_jgh�fhjnheh]bq_kdhc�]jmiiu�k�jZg]hf�L�\�jy^m�ih�
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γ� ���²�wdkihg_gpbZevgh_�jZkij_^_e_gb_���

>ey�iZjZf_ljh\�χ�b� γ� kljhbeb�nmgdpbx�`_eZl_evghklb�� l�_��nmgdpbx��dhlhjZy�
dhgdj_lguf� agZq_gbyf� wdheh]bq_kdbo� iZjZf_ljh\� klZ\bl� \� khhl\_lkl\b_� mkeh\gu_�
[Zeeu�wdheh]bq_kdh]h�khklhygby�gZ�rdZe_�hl� �� �gZbom^r__� agZq_gb_��^h� �� �gZbemq�
r__�agZq_gb_���]eZ\Z�����

>ey� dZ`^h]h� ba� iZjZf_ljh\� [ueZ� mklZgh\e_gZ� lZd� gZau\Z_fZy� klZlbklbq_kdZy�
ghjfZ��l�_��gZb[he__�qZklh�\klj_qZxs__ky�agZq_gb_�gZ�djb\hc�bo�jZkij_^_e_gby��Ijb�
wlhf� \� dZq_kl\_� wlZehgZ�[ueb�bkihevah\Zgu� djb\u_� jZkij_^_e_gby�g_� \h� \k_o� lj_o�
\h^h_fZo�\�kh\hdmighklb��Z�lhevdh�\�h^ghf�ba�gbo��gZbf_g__� aZ]jyag_gghf� �j��Web�
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L�_�� ]hil�ij_^klZ\ey_l�kh[hc�g_dhlhjmx�ghjfm�^ey�^Zgghc�i_j_f_gghc��dZd�ijZ\beh��
gZb[he__�qZklh�\klj_qZxs__ky�__�agZq_gb_���

H[h[s_ggmx�`_eZl_evghklv�^ey�h[hbo�iZjZf_ljh\�jZg]h\h]h�jZkij_^_e_gby�hi�
j_^_eyeb�ih�h[uqghc�nhjfme_�^ey�kj_^g_]h�]_hf_ljbq_kdh]h��'� � $ �G G ��Ihke_�ih�
emq_gby� agZq_gbc� `_eZl_evghklb� ih� dZ`^hc� ijh[_� ^ey� hp_ghd� wdheh]bq_kdh]h� kh�
klhygby� ih� jZg]h\uf� jZkij_^_e_gbyf� jZaf_jgh�fhjnheh]bq_kdbo� ]jmii� nblhi_jb�
nblhgZ�[ueZ�ijh\_^_gZ�]jZgbpZ�f_`^m�ghjfhc�b�iZlheh]b_c�khklhygby�wdhkbkl_fu��
AgZq_gby�`_eZl_evghklb�'�������hlghkbeb�d�g_[eZ]hihemqghfm�khklhygbx��agZq_gby�
'�!�����²�d�[eZ]hihemqghfm�khklhygbx��

J_amevlZlu�jZkq_lh\�iZjZf_ljh\�jZg]h\uo�jZkij_^_e_gbc�b�agZq_gbc�`_eZl_ev�
ghklb�nblh�� b� ahhi_jbnblhgZ� \h� \k_o� ijh[Zo� ij_^klZ\e_gu� \� lZ[e�� �����DZd� \b^gh��
gZbf_gvrb_�agZq_gby�h[h[s_gghc�`_eZl_evghklb�h[gZjm`_gu�\�YjfZjhqghf�ijm^m��
Kh]eZkgh�mklZgh\e_gghc�]jZgbp_�f_`^m�ghjfhc�b�iZlheh]b_c��gb�\�h^ghc�ba�ijh[�\�
wlhf� \h^h_f_� g_� [ueh� wdheh]bq_kdh]h� [eZ]hihemqby�� <� lh� `_� \j_fy� \� MeZg�
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:gZeba�ijbqbg�wdheh]bq_kdh]h�g_[eZ]hihemqby�\�j��WebklZ��<�lZ[e������k\_^_gu�
j_amevlZlu�jZkq_lZ�wdheh]bq_kdb�^himklbfuo�mjh\g_c�agZqbfuo�obfbq_kdbo�nZdlh�
jh\��ijb\h^ysb_�d�hldehg_gbx�hl�ghjfZevgh]h�khklhygby�bkke_^h\Zgguo�h[t_dlh\��D�
agZqbfuf�hlghkbeb�nZdlhju�k�iheghlhc�!�������DZd�\b^gh��ebrv�q_luj_�nZdlhjZ�ba�
h[s_]h�kibkdZ�k\yaZgu�k�ihy\e_gb_f�wlh]h�hldehg_gby��H[jZsZ_l�gZ�k_[y�\gbfZgb_�
\ukhdh_� agZq_gb_�W>M� ^ey� dhgp_gljZpbb� Zffhgbcgh]h� ZahlZ�� kms_kl\_ggh� ij_\u�
rZxs__� khhl\_lkl\mxsb_�ghjfZlb\u� \�[hevrbgkl\_�[Zkk_cgh\�ba�jZa^_eZ� �����>ey�
lj_o�^jm]bo�agZqbfuo�i_j_f_gguo�\_ebqbgu�W>M�khihklZ\bfu�k�W>M�\�^jm]bo�[Zk�
k_cgZo��
LZ[ebpZ������Wdheh]bq_kdb�^himklbfu_�mjh\gb�nZdlhjh\�kj_^u��agZqbfuo�\hagbdgh\_gby�wdheh]b�
q_kdh]h�g_[eZ]hihemqby�nblhi_jbnblhgZ�j��Webklu�
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;ID��
:ffhgbcguc�Zahl�
OID��
@_e_ah�

����
����
�����
����

���
���
���
���

���
���
���
���



=eZ\Z����IjZdlbdZ�j_]bhgZevghc�wdheh]bq_kdhc�^bZ]ghklbdb�b�ghjfbjh\Zgby�Z[bhlbq_kdbo�nZdlhjh\�\�
ij_kgh\h^guo�h[t_dlZo�Jhkkbb�b�khij_^_evguo�kljZg�
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����
W>M�� ihemq_ggu_� ^ey� agZqbfuo� nZdlhjh\�� hdZau\Zxlky� \ur_� bo� kZgblZjgh�

]b]b_gbq_kdbo� b� ju[hohayckl\_gguo� I>D�� <_jhylgh�� jZaf_jgh�fhjnheh]bq_kdZy�
kljmdlmjZ�nblhi_jbnblhgguo�khh[s_kl\�j��WebklZ�h[eZ^Z_l�hij_^_e_gghc�klZ[bev�
ghklvx��\ujZ[hlZgghc�\�j_amevlZl_�Z^ZilZpbb�d�\ukhdhfm�mjh\gx�aZ]jyag_gbc��Ih�
wlhfm� \ukhdb_�^ey� khh[s_kl\�^jm]bo� \h^h_fh\� dhgp_gljZpbb� aZ]jyagbl_e_c� hdZau�
\Zxlky�ghjfZevgufb�^ey�khh[s_kl\�bkke_^m_fh]h�j_]bhgZ���
�
�����W>M�nZdlhjh\�kj_^u��agZqbfuo�^ey�wdheh]bq_kdh]h�g_[eZ]hihemqby�j��Kmju��hi�
j_^_e_ggh]h�ih�qbke_gghklb�\b^h\�ahhieZgdlhgZ�
�

K�ihfhsvx�ijhp_^mju�hilbfbaZpbb�^_l_jfbgZpbhggh]h�ZgZebaZ��>:��^ey�wdh�
kbkl_fu�j��Kmju�\�jZchg_�Kmjkdh]h�\h^hojZgbebsZ�hij_^_eyeb�W>M�dZd�^bZiZahgu�
agZq_gbc� Z[bhlbq_kdbo�nZdlhjh\��ijb\h^ysbo� d� kgb`_gbx� qbke_gghklb� hl^_evguo�
\b^h\�ahhieZgdlhgZ��FZdkbfh\�b�^j�������Z���

<��jZ[hl_�[ueb�bkihevah\Zgu�^Zggu_�ih�]b^jhobfbb��]b^jheh]bb����c�fZkkb\��b�
]b^jh[bheh]bb��qbke_gghklv�\b^h\�ahhieZgdlhgZ����c�fZkkb\��gZ�lj_o�mqZkldZo�j��Km�
ju�²�kh[kl\_ggh�j_dZ��Kmjkdh_�\h^hojZgbebs_�b�ijbiehlbgguc�mqZklhd�\h^hojZgb�
ebsZ��Ijh[u�hl[bjZeb�\�l_q_gb_�iylb�e_l�������������\�j_d_�b�\h^hojZgbebs_�lhevdh�
\�e_lgb_�f_kypu��g_kdhevdh�ijh[�\�f_kyp���\�ijbiehlbgghf�mqZkld_�²�jZa�\�f_kyp�\�
l_q_gb_�\k_]h�]h^Z��H[s__�dhebq_kl\h�gZ[ex^_gbc�khklZ\beh��ih�]b^jhobfbb�b�]b^�
jheh]bb�²������ih�]b^jh[bheh]bb�²������

<� khhl\_lkl\bb� k� ��[Zeevguf� deZkkbnbdZlhjhf� dZq_kl\Z� ih� ]b^jhobfbq_kdbf�
ihdZaZl_eyf� �Hdkbxd�b�^j��� ������� ]^_� ��fm�deZkkm�khhl\_lkl\m_l�gZb[he__�[eZ]hih�
emqgh_�agZq_gb_��Z���fm�²�gZbf_g__�[eZ]hihemqgh_��^ey�ZgZebaZ�[ueb�hlh[jZgu� ���
i_j_f_gguo��agZq_gby�dhlhjuo�f_gyebkv�\�ij_^_eZo�fbgbfmf� ��o�deZkkh\�dZq_kl\Z��
Wlh�;ID���;ID���dhgp_gljZpbb�`_e_aZ��)H���fZj]ZgpZ��0Q���Zffhgby��1+����gbljblh\�
�12���� gbljZlh\� �12����nhknZlh\� �32���� m]e_\h^hjh^h\��n_gheh\�� jZkl\hj_ggh]h� db�
kehjh^Z��2����\a\_r_gguo�\_s_kl\��S+��

<h���f�fZkkb\_�[ueb�hlh[jZgu����\b^h\�b���ebqbghqgu_�klZ^bb�ahhieZgdlhgZ��
dhlhju_� \klj_qZebkv� g_�f_g__�� q_f� \� ���� gZ[ex^_gbc�� %RVPLQD� FRUHJRQL�� %RVPLQD�
ORQJLURVWULV��&K\GRUXV� VSKDHULFXV��'DSKQLD� FXFXOODWD��'DSKQLD� ORQJLVSLQD�� (SLVW\OLV� VS���
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(XFKODQLV� GLODWDWD�� (XGLDSWRPXV� VS��� (XGLDSWRPXV� JUDFLOLV�� .HUDWHOOD� TXDGUDWD��
0HVRF\FORSV� OHXFNDUWL�� ebqbgdb� &RSHSRGD�� ijhqb_� ebqbgdb�� gZmiebb�� DZ`^Zy� ba� ���
]jmii�[ueZ�jZa^_e_gZ�gZ�^\Z�deZkkZ�� ³fZeh´� �gbadZy�qbke_gghklv�beb�hlkmlkl\b_��b�
³fgh]h´��\ukhdZy�qbke_gghklv���

Ijb�jZa[b_gbb�qbke_gghkl_c�\b^h\�gZ�deZkku�³fZeh´�b�³fgh]h´�gme_\u_�ijh[u�
g_�hl[jZku\Zeb��Z�hlghkbeb�d�deZkkm� ³fZeh´� �kf��jZa^_e� ��������<�gZr_f�kemqZ_��ih�
kdhevdm� ^hey� gZ[ex^_gbc� k� gme_\ufb� qbke_gghklyfb� ijZdlbq_kdb� ^ey� \k_o� \b^h\�
ij_\urZeZ������deZkku�³fZeh´�b�³fgh]h´�kbevgh�hlebqZebkv�ih�gZiheg_gghklb��LZd�
dZd� \� deZkk� ³fZeh´� ihiZeb�� djhf_� gme_\uo�� agZq_gby� qbke_gghklb� f_gvr_� ���������
de�e��hg�hdZaZeky�ijbf_jgh�\���jZaZ�[hevr_�ih�qbkem�gZ[ex^_gbc��q_f�deZkk�³fgh]h´��
Ba�aZ� wlh]h� \� dZq_kl\_� h[tykgy_fh]h� ijbagZdZ� jZkkfZljb\Zeb� qbke_gghklb� \b^h\� \�
deZkk_� ³fZeh´��<� ijhlb\hiheh`ghf� kemqZ_� lhqghklb� bkke_^m_fuo� ijZ\be� [ueb� [u�
kebrdhf�gbadb��qlh[u�hlebqblv�kZfh_�p_ggh_�ijZ\beh�hl�f_g__�p_gguo��

Ij_^\Zjbl_evgh� ijh\_^_gguc� kj_^kl\Zfb� >:� ZgZeba� khijy`_gghkl_c� f_`^m�
qbke_gghklyfb�\b^h\�ihdZaZe��qlh�kms_kl\mxl�ljb�hj]ZgbafZ�(SLVW\OLV� VS���(XFKODQLV�
GLODWDWD�b�(XGLDSWRPXV�JUDFLOLV��dhlhju_�h[gZjm`b\Zxl�\ukhdb_�qbke_gghklb�ijb�gba�
dbo�h[bebyo�ijZdlbq_kdb�\k_o�hklZevguo�\b^h\�b�ebqbghqguo�klZ^bc��hklZ\Zykv�ijb�
wlhf�hljbpZl_evgh�khijy`_ggufb�b�^jm]�k�^jm]hf��HklZ\rb_ky���\b^h\�b���ebqbghq�
gu_�klZ^bb�h[jZamxl�^hklZlhqgh�mklhcqb\mx�]jmiim��\gmljb�dhlhjhc�kgb`_gb_�qbk�
e_gghklb� \k_o� hj]Zgbafh\� \aZbfgh� khijy`_gh��Qbke_gghklb� ��o� i_j\uo� \b^h\�� dZd�
ke_^m_l�ba�ZgZebaZ��g_�khijy`_gu�gb�k�hklZevgufb�\b^Zfb��gb�^jm]�k�^jm]hf��

>ey� hp_gdb� \ebygby� dhe_[Zgbc� ]b^jhobfbq_kdbo�b� ]b^jheh]bq_kdbo�ihdZaZl_�
e_c�gZ�qbke_gghklv�hl^_evguo�\b^h\�mklZgZ\eb\Zeb��dZdhc�bgl_j\Ze�gZ�rdZe_�agZq_�
gbc�Z[bhlbq_kdbo�i_j_f_gguo�gZb[he__�lhqgh�b�ihegh�h[tykgy_l�\ukhdb_�qbke_ggh�
klb�\b^h\��Ijb�wlhf�ij_^iheZ]Zehkv��qlh�;ID��dhgp_gljZpby�)H��0Q��m]e_\h^hjh^h\��
n_gheh\�b�\a\_r_gguo�\_s_kl\�fh`_l�ijb\h^blv�d�kgb`_gbx�qbke_gghklb�lhevdh�\�
h[eZklb� \ukhdbo� agZq_gbc� wlbo� ihdZaZl_e_c�� ihwlhfm� ijb� hilbfbaZpbb� aZ^Z\Zeb�
\_jogbc�mjh\_gv�bkdhfh]h�bgl_j\ZeZ��>ey��kh^_j`Zgby�dbkehjh^Z�kblmZpby�h[jZlgZy�
²�lhevdh�kgb`_gb_�wlh]h�ihdZaZl_ey�fh`_l�ijb\h^blv�d�g_[eZ]hijbylguf�ihke_^kl�
\byf�^ey�ahhieZgdlhgZ��ihwlhfm� �nbdkbjh\Zeb�gb`gxx� �]jZgbpm�bgl_j\ZeZ��Qlh�dZ�
kZ_lky�dhgp_gljZpbc�Zffhgby��gbljblh\��gbljZlh\��nhknZlh\��l_fi_jZlmju�b� S+��lh�
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aZjZg__�g_�gZdeZ^u\Zeb�gbdZdbo� mkeh\bc�gZ�bo�\hafh`gu_� ]jZgbpu��ihkdhevdm�dZd�
kebrdhf�\ukhdb_��lZd�b�kebrdhf�gbadb_�agZq_gby�wlbo�i_j_f_gguo�fh]ml�\uau\Zlv�
hldehg_gby�hl�[eZ]hihemqgh]h�khklhygby�hj]Zgbafh\��LZd�dZd�gm`gu_�deZkku�h[tyk�
gy_fuo�i_j_f_gguo� �\ukhdb_� �qbke_gghklb�\b^h\��ihemqbebkv� �fZehgZiheg_ggufb�
�^ey�[hevrbgkl\Z�\b^h\�²��������hl�h[s_]h�qbkeZ�ijh[���Z�dhebq_kl\h�gZ[ex^_gbc�
\� ij_^_eZo� hilbfbabjm_fh]h� ^bZiZahgZ� Z[bhlbq_kdbo� nZdlhjh\�� gZh[hjhl�� [ueh�
[hevrbf� �dZd�ijZ\beh��[he__� �����g_evay�[ueh�jZkkqblu\Zlv�gZ�\ukhdmx� lhqghklv�
bkke_^m_fuo�ijZ\be��dZd�ijZ\beh��hgZ�g_�ij_\urZ_l���������Ihwlhfm�ijb�hilbfbaZ�
pbb� aZ^Z\Zeb� gb`gxx� ]jZgbpm� iheghlu� ������� ihke_� q_]h� fZdkbfbabjh\Zeb� lhq�
ghklv��

J_amevlZlu�jZkq_lh\��lZ[e�������ihdZau\Zxl��qlh����\b^h\Zy�]jmiibjh\dZ�\aZbf�
gh� khijy`_gguo�ih�qbke_gghklb� ahhieZgdl_jh\��^_fhgkljbjm_l��dZd�ijZ\beh��h^gh�
jh^ghklv�ih�hlghr_gbx�d�agZq_gbyf�[_ahiZkguo�^bZiZahgh\�Z[bhlbq_kdbo�nZdlhjh\��
;_ahiZkghklv�\�^Zgghf�kemqZ_�ihgbfZ_lky�dZd�khklhygb_�hj]ZgbafZ��ijb��dhlhjhf�_]h�
qbke_gghklv�hklZ_lky�\�ij_^_eZo�\u[jZgguo�gZfb�\ukhdbo� agZq_gbc��A^_kv�qbke_g�
ghklv� hl^_evguo� \b^h\� b� ebqbghqguo� klZ^bc� ahhieZgdlhgZ� y\ey_lky� bg^bdZlhjhf�
wdheh]bq_kdh]h�khklhygby�[bhp_ghaZ��\�kbem�q_]h�ihemq_ggu_�^bZiZahgu�fh`gh�gZ�
au\Zlv� wdheh]bq_kdb� ^himklbfufb� mjh\gyfb� �W>M�� nZdlhjh\�� \ha^_ckl\mxsbo� gZ�
[bhp_gha��E_\bq��������0D[LPRY�HW�DO����������?keb�`_�jZkkfhlj_lv�hldebdb���o�g_�ih�
iZ\rbo�\�mdZaZggmx�]jmiim�\b^h\��lh�aZf_lgh��qlh�ih�hlghr_gbx�dh�fgh]bf�nZdlh�
jZf�hgb�[he__� lhe_jZglgu�� l�_��W>M� wlbo�nZdlhjh\�bf_xl�[he__�rbjhdb_� ]jZgbpu��
>ey�(SLVW\OLV� VS�� wlh�hlghkblky�d�dhgp_gljZpbyf� )H��0Q��2���Zffhgby� �\_jogbc� mjh�
\_gv��� gbljblh\� �gb`gbc� mjh\_gv��� n_gheh\�� nhknZlh\� �\_jogbc� mjh\_gv��� ^ey�
(XFKODQLV�GLODWDWD�²�d�;ID��dhgp_gljZpbyf�)H��2���0Q��Zffhgby� �\_jogbc�mjh\_gv���
gbljblh\� �\_jogbc� �mjh\_gv���m]e_\h^hjh^h\��nhknZlh\� �\_jogbc�mjh\_gv���\a\_r_g�
guo�\_s_kl\��S+��gb`gbc�mjh\_gv���l_fi_jZlmj_��\_jogbc�mjh\_gv���^ey�(XGLDSWRPXV�
JUDFLOLV�²�d�dhgp_gljZpbb�gbljblh\� �gb`gbc�mjh\_gv���gbljZlh\� �\_jogbc�mjh\_gv���
S+� �gb`gbc� mjh\_gv���nhknZlh\� �\_jogbc� mjh\_gv��� l_fi_jZlmj_� �gb`gbc� mjh\_gv���
<f_kl_�k�l_f��ih�[hevrbgkl\m�ihdZaZl_e_c�gZc^_ggu_�^ey�wlbo���o�\b^h\�W>M�kms_�
kl\_ggh�jZaebqZxlky��qlh��\b^bfh��_s_�jZa�]h\hjbl�h[�hkh[hf�iheh`_gbb�dZ`^h]h�ba�
gbo�\�khh[s_kl\_� ahhieZgdlhgZ��Ih�[hevrbgkl\m�ihdZaZl_e_c� �djhf_�dhgp_gljZpbc�
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fZj]ZgpZ��gbljblh\��gbljZlh\��kh^_j`Zgby�dbkehjh^Z��ihemq_ggu_�]jZgbpu�W>M�hdZ�
au\Zxlky�rbj_�klZg^Zjlguo�ghjfZlb\h\�I>D��LZd�qlh�fh`gh�ml\_j`^Zlv��qlh� ahh�
ieZgdlhggh_�khh[s_kl\h�j��Kmju�^hklZlhqgh�mklhcqb\h�d�^_ckl\bx�\g_rgbo�nZdlh�
jh\��Z�hij_^_e_ggu_�\�eZ[hjZlhjguo�mkeh\byo�I>D�g_�\iheg_�hljZ`Zxl�_]h�Z^ZilZ�
pbhgguc�ihl_gpbZe��
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