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F_lh^bq_kdb_ mdZaZgby gZibkZgu \ khhl\_lkl\bb k lj_[h\Zgbyfb=hkm^Zjkl\_ggh]h h[jZah\Zl_evgh]h klZg^ZjlZ b ij_^gZagZq_gu ^ey klm^_glh\ki_pbZevghklb ������ � ©F_oZgbaZpby k_evkdh]h ohayckl\Zª� � b ij_^gZagZq_gu ^ey\uiheg_gby dmjkh\hc jZ[hlu ih dmjkm� ©Hj]ZgbaZpby b mijZ\e_gb_ ijhba\h^kl\hfª��bjZkq_lZ wdhghfbq_kdhc qZklb ^biehfgh]h ijh_dlZ�< f_lh^bq_kdbo� mdZaZgbyo ^Zgu hkgh\gu_ f_lh^bq_kdb_ iheh`_gby bihke_^h\Zl_evghklv jZkq_lh\ h[hkgh\Zgby wdhghfbq_kdhc wnn_dlb\ghklb jZajZ[hldb b\g_^j_gby bg`_g_jgh�l_ogbq_kdbo ij_^eh`_gbc klm^_glhf�� � \ZjbZglu� aZ^Zgbc bijbf_ju jZkq_lh\�Lbih\ufb l_fZfb dmjkh\hc jZ[hlu fh]ml [ulv�Hj]ZgbaZpby b� wdhghfbq_kdZy wnn_dlb\ghklv dhfie_dkghc f_oZgbaZpbbijhba\h^kl\Z ijh^mdpbb jZkl_gb_\h^kl\Z�Hj]ZgbaZpby b wdhghfbq_kdZy wnn_dlb\ghklv f_oZgbaZpbb� ijhba\h^kl\Zijh^mdpbb `b\hlgh\h^kl\Z�Wdhghfbq_kdZy wnn_dlb\ghklv \g_^j_gby gh\uo l_ogheh]bc j_fhglZ \ PJF�Wdhghfbq_kdZy wnn_dlb\ghklv j_dhgkljmdpbb PJF \ ohayckl\_�>ey \uiheg_gby dmjkh\hc jZ[hlu �hj]ZgbaZpbhggh�wdhghfbq_kdhc qZklb^biehfgh]h ijh_dlZ�� � klm^_gl \ i_jbh^ ijhoh`^_gby� ijZdlbdb kh[bjZ_l bkoh^gu_^Zggu_�� �BklhqgbdZfb y\eyxlky�� � ]h^h\u_� hlq_lu aZ ihke_^gb_ ����e_l�� �[bag_k�ieZgjZa\blby k_evkdhohayckl\_ggh]h ij_^ijbylby�� � ki_pbZebabjh\Zggu_ nhjfu bijbeh`_gby gZ hl^_evguo [eZgdZo���dgb]b [mo]Zel_jkdh]h mq_lZ�Dmjkh\Zy jZ[hlZ �wdhghfbq_kdZy qZklv ^biehfgh]h ijh_dlZ���^he`gZ khklhylv bake_^mxsbo�jZa^_eh\��<\_^_gb_H[sZy oZjZdl_jbklbdZ k_evkdhohayckl\_ggh]h ij_^ijbylby�L_ogbdh�wdhghfbq_kdh_ h[hkgh\Zgb_� jZajZ[hldb b \g_^j_gby l_fu dmjkh\hcjZ[hlu�����JZkq_l dZiblZevguo \eh`_gbc�����JZkq_l wdkiemZlZpbhgguo�aZljZl������JZkq_l k_[_klhbfhklb������Hij_^_e_gb_�wdhghfbq_kdhc�wnn_dlb\ghklb��AZdexq_gb_�Kibkhd�ebl_jZlmjuIhke_ dZ`^hc lZ[ebpu ^he`gu [ulv \u\h^u���< aZ\_jr_gb_ \k_o ijhba\_^_gguojZkq_lh\ nhjfbjm_lky k\h^gZy lZ[ebpZ l_ogbdh�wdhghfbq_kdbo ihdZaZl_e_ckjZ\gb\Z_fuo \ZjbZglh\�� �:gZebabjmy ^Zggu_ lZ[ebpu�� gm`gh h[tykgblv aZ kq_l\ebygby dZdbo nZdlhjh\ [ueZ ihemq_gZ jZkkqblZggZy wdhghfbq_kdZy wnn_dlb\ghklv���ZlZd�`_ k^_eZlv dhgdj_lgu_ ij_^eh`_gby h[ bkihevah\Zgbb ij_^eZ]Z_fuo l_ogbq_kdboj_r_gbc�
JZa^_e ����H[sZy oZjZdl_jbklbdZ k_evkdhohayckl\_ggh]h ij_^ijbylby�
OZjZdl_jbklbdZ ohayckl\Z fh`_l [ulv jZkkfhlj_gZ k lj_o� lhq_d aj_gby�� � Z���ijbjh^gh�debfZlbq_kdb_ mkeh\by�� �[�� �f_klhjZkiheh`_gb_ ohayckl\Z�� �\�� wdhghfbq_kdb_mkeh\by�Ba ijbjh^guo mkeh\bc gZb[hevr__ \ebygb_ gZ j_amevlZlu ohayckl\_gghc^_yl_evghklb� hdZau\Zxl ke_^mxsb_ ihdZaZl_eb�� � lbiu ihq\�� � hkh[_gghklb debfZlZ���j_ev_n f_klghklb�b ^jm]b_�
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>ey oZjZdl_jbklbdb khklhygby ihq\u bkihevamxlky ke_^mxsb_ ihdZaZl_eb���dZq_kl\_ggZy hp_gdZ k_evkdhohayckl\_gguo m]h^bc �\ [ZeeZo����kj_^gbc jZaf_j ihe_c���kh^_j`Zgb_ ]mfmkgh]h kehy�� �^hey m]h^bc�� � lj_[mxsbo ba\_kldh\Zgby b ]bikh\Zgby���^hey memqr_gguo m]h^bc \ h[s_c bo iehsZ^b���f_oZgbq_kdbc khklZ\ ihq\u b l�^�Ijb bamq_gbb debfZlbq_kdbo mkeh\bc� h[jZsZ_lky�\gbfZgb_ gZ lZdb_ hkh[_gghklb���dZd kj_^g_]h^h\h_� dhebq_kl\h hkZ^dh\�� � bo jZkij_^_e_gb_ ih i_jbh^Zf ]h^Z���ijh^he`bl_evghklv aZe_]Zgby� b lhesbgZ kg_`gh]h ihdjh\Z�� � ]em[bgZ ijhf_jaZgbyihq\u���^Zlu i_j\uo b ihke_^gbo aZfhjhadh\ b l�^�Ijb oZjZdl_jbklbd_ f_klhjZkiheh`_gby ohayckl\Z bamqZ_lky jZkklhygb_ hljZchggh]h b h[eZklgh]h p_gljh\�� � `_e_agh^hjh`guo klZgpbc�� � ijbklZg_c���kgZ[`_gq_kdbo���i_j_jZ[Zlu\Zxsbo���j_fhglguo ij_^ijbylbc���khklhygbc ^hjh`ghc k_lb�D wdhghfbq_kdbf mkeh\byf�� � hl dhlhjuo aZ\bkyl j_amevlZlu ohayckl\_gghc^_yl_evghklb�� � hlghkylky h[_ki_q_gghklb ij_^ijbylby a_f_evgufb b ljm^h\ufbj_kmjkZfb���hkgh\gufb b h[hjhlgufb nhg^Zfb�< ijhp_kk_ ZgZebaZ ihdZaZl_eb�� � oZjZdl_jbamxsb_ mkeh\by ^_yl_evghklbohayckl\Z���kjZ\gb\Zxl k khhl\_lkl\mxsbfb ^Zggufb khk_^gbo ohayckl\���kj_^gbfb ih�jZchgm���h[eZklb���Z lZd`_ \ ^bgZfbd_ aZ ihke_^gb_ ljb�± iylv e_l�< dmjkh\hc jZ[hl_ ^he`gZ [ulv ijhba\_^_gZ� oZjZdl_jbklbdZ ohayckl\Z k lhqdbaj_gby wdhghfbq_kdbo mkeh\bc ohayckl\h\Zgby�����Ihwlhfm� i_j\uc� jZa^_e� gm`gh� jZa^_eblv� gZ� ^\_� qZklb�� < i_j\hc ^he`gZ� [m^_l�kh^_j`Zlvky�bgnhjfZpby�h lhf dZd�gZau\Z_lky�ohayckl\h��]^_�hgh�jZkiheh`_gh��Z lZd�`_�h[sbc� ZgZeba� _]h� ohayckl\_gghc� ^_yl_evghklb�� � <h� \lhjhc� qZklb� gm`gh� [m^_lijhZgZebabjh\Zlv� jZ[hlm� lh]h� ih^jZa^_e_gby�� ]^_� [m^_l� kh\_jr_gh� ieZgbjm_fh_�f_jhijbylb_�GLI��< lZ[ebpm���gm`gh kh[jZlv�h[sb_�^Zggu_�h jZ[hl_�ohayckl\Z aZ ihke_^gb_ ljb�]h^Z�
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����H[hjhlgu_�kj_^kl\Z luk��jm[�
Bkihevamy ihdZaZl_eb ohayckl\_gghc ^_yl_evghklb ij_^ijbylby�� � jZkkqblZ_fihdZaZl_eb���oZjZdl_jbamxsb_ wdhghfbq_kdb_ mkeh\by ijhba\h^kl\Z�LZ[ebpZ����:gZeba mkeh\bc ohayckl\h\Zgby =h^uIhdZaZl_eb� ?^��ba
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AZl_f�g_h[oh^bfh�ijhZgZebabjh\Zlv�baf_g_gb_�dZ`^h]h�ba�jZkkqblZgguo�ihdZaZl_e_c�aZ� ihke_^gb_� ljb� ]h^Z�� hij_^_eblv�� baf_g_gby� dZdbo� ihdZaZl_e_c� ijb\_eb� d dhe_[Zgbyf�jZkq_lguo�agZq_gbc�LZ[ebpZ� �� ihk\ys_gZ� kljmdlmj_� aZljZl� gZ� hkgh\gh_� ijhba\h^kl\h� aZ� ihke_^gb_� ljb�]h^Z��Ihke_�lZ[ebpu���^he`_g�[ulv�ijh\_^_g�ZgZeba�baf_g_gby�k_[_klhbfhklb�aZ ljb�]h^Z��< lZ[ebp_� �� ^he`gZ� [ulv� jZkkqblZgZ� k_[_klhbfhklv� _^bgbpu� ijh^mdpbb�� Z lZd`_�^he`_g� [ulv� ^Zg� ZgZeba� ^bgZfbdb� baf_g_gby� iheghc� k_[_klhbfhklb� b k_[_klhbfhklb�_^bgbpu� ijh^mdpbb�� <uy\e_gu� l_� \b^u� ijh^mdpbb�� ]^_� k_[_klhbfhklv� jZkl_l� gZb[he__�bgl_gkb\gh�ih�kjZ\g_gbx�k ^jm]bfb�b l_��]^_�l_fiu�__ jhklZ�g_kdhevdh�aZgb`_gu��< lZ[ebp_�� �� � ^he`_g� [ulv� jZkkqblZg� h[t_f� j_Zebah\Zgghc� ijh^mdpbb�� Z lZd`_�ijh\_^_g�ZgZeba�^bgZfbdb�baf_g_gby�p_gu�b h[t_fh\�j_Zebah\Zgghc�ijh^mdpbb��>he`gu�[ulv� \uy\e_gu� l_� \b^u� ijh^mdpbb�� gZ� dhlhju_� p_gZ� jZkl_l� [he__� klj_fbl_evgh� ih�kjZ\g_gbx�k ^jm]bfb�b l_��]^_�l_fiu�jhklZ�__ aZgb`_gu���
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Bkihevamy lZ[ebpm �� hij_^_ebf ki_pbZebaZpbx ohayckl\Z \� kj_^g_f aZ ljb ]h^Z�b jZkkqblZ_f�dhwnnbpb_gl�ki_pbZebaZpbb���>ey wlh]h g_h[oh^bfh aZihegblv lZ[ebpm ��
LZ[ebpZ����KljmdlmjZ lh\Zjghc ijh^mdpbb���HljZkeb� ����] ����]� ����]� < kj_^g_f aZljb ]h^ZJZkl_gb_\h^kl\h���\k_]h\ lhf qbke_ ijh^mdpby�Z��a_jgh\u_[��kZoZjgZy k\_deZ b l�^����ijhqZy ijh^mdpby@b\hlgh\h^kl\h��\k_]h\ lhf qbke_ ijh^mdpby�Z��kdhlh\h^kl\h[��k\bgh\h^kl\h b l�^����ijhqZy ijh^mdpby<k_]h� ih jZkl_gb_\h^kl\m b`b\hlgh\h^kl\m�Ih�j_amevlZlZf�jZkq_lZ�^he`gu�[ulv�gZibkZgu�\u\h^u�AZl_f�g_h[oh^bfh�aZihegblv�b jZkkqblZlv�lZ[ebpm ���Bkihevamy�agZq_gby�\ lZ[ebp_ ��b ���k_[_klhbfhklv�ijh^mdpbb�b j_Zebah\Zgh�ijh^mdpbb� aZihegy_f�klhe[pu ���������b ����������Z hklZevgu_ klhe[pu ± jZkkqblu\Zxlky��Ihke_�lZ[ebpu���^he`_g�[ulv�gZibkZg�\u\h^��h lhf�� �ijhba\h^kl\h�dZdhc�ijh^mdpbb�y\ey_lky�gZb[he__�j_glZ[_evguf��b dZd�baf_gy_lky�mjh\_gv�j_glZ[_evghklb�aZ�ljb�]h^Z�<h� \lhjhc� qZklb� i_j\h]h� jZa^_eZ� klm^_gl� ^he`_g� ba� gb`_� ij_^klZ\e_gguo� lZ[ebp�\u[jZlv�l_��dhlhju_�hlghkylky�d l_f_�jZajZ[Zlu\Z_fh]h�bf�f_jhijbylby�GLI�?keb�p_ev�jZajZ[hldb ihk\ys_gZ�± jZ[hl_�fZrbgh�ljZdlhjgh]h�iZjdZ��lh�gm`gh�ijh\_klb�ZgZeba�ih�lZ[ebpZf ��b ������± jZ[hl_�Z\lhiZjdZ��lh�± ih�lZ[ebpZf ���b �����± `b\hlgh\h^kl\m��lh�± ih�lZ[ebp_����b ���± jZ[hl_�PJF���lh�± ih�lZ[ebpZf����b ���± jZ[hl_�g_nl_[Zau���lh�± ih�lZ[ebpZf����b ��Ihke_� jZkq_lguo� lZ[ebp� ^he`gu� [ulv� k^_eZgu� \u\h^u� h jZ[hl_� ZgZebabjm_fh]h�ih^jZa^_e_gby�� `_eZl_evgh�� mdZaZlv� keZ[u_� f_klZ� _]h� jZ[hlu� b ^hihegblv� ebqgufb�ij_^eh`_gbyfb�ih�memqr_gbx���
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� � � � � � � � � �� �� �� �� �� �� �� ��JZkl_gb_\h^kl\h���\k_]h\ lhf qbke_ ijh^mdpby�Z��a_jgh\u_[��kZoZjgZy k\_deZ b l�^����ijhqZy ijh^mdpby@b\hlgh\h^kl\h��\k_]h\ lhf qbke_ ijh^mdpby�Z��kdhlh\h^kl\h[��k\bgh\h^kl\h b l�^����ijhqZy ijh^mdpby
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LZ[ebpZ����IhdZaZl_eb�jZ[hlu�FLI�ohayckl\Z�aZ�ljb�ihke_^gbo�]h^ZIhdZaZl_eb ?^�baf� ������] ������] ������] Baf_g_gb_������«�]d ��«�]
Baf_g_gb_������«�]d ��«�]� � � � � � ����Dhebq_kl\h ljZdlhjh\ \ ohayckl\_ lj�����Dhebq_kl\h mkeh\guo wlZehgguo ljZdlhjh\ \ ohayckl\_� mke��wl��lj����Dhebq_kl\h hljZ[hlZgguo fZrbgh�^g_c \ ohayckl\_ rl����Dhebq_kl\h hljZ[hlZgguo fZrbgh�kf_g \ ohayckl\_ rl����Dhebq_kl\h hljZ[hlZgguo fZrbgh�qZkh\ \ ohayckl\_ rl����=h^h\hc h[t_f f_oZgbabjh\Zgguo jZ[hl mke��wl��]Z���IehsZ^v iZrgb ]Z

LZ[ebpZ����L_ogbdh�wdhghfbq_kdb_ ihdZaZl_eb jZ[hlu ljZdlhjgh]h iZjdZ�IhdZaZl_eb ?^�baf� ������] ������] ������] Baf_g_gb_������«�] d���«�] Baf_g_gb_������«�] d���«�]� � � � � � ����Dhebq_kl\h mkeh\guo�wlZehgguo ljZdlhjh\ gZ �����]ZiZrgb ]Zmke�wl�lj
���Iehlghklv f_oZgbabjh\Zgguo jZ[hl ]Zmke�wl�]Z
���Dhwnnbpb_gl bkihevah\Zgby ljZdlhjgh]h iZjdZ ±���Dhwnnbpb_gl kf_gghklb ±���Kj_^g_]h^h\Zy \ujZ[hldZ gZ�h^bg ljZdlhj lj�mke�wl�]Z
���Kj_^g_^g_\gZy \ujZ[hldZ gZ h^bg ljZdlhj lj�mke�wl�]Z���Kj_^g_kf_ggZy \ujZ[hldZ gZ h^bg ljZdlhj lj�mke�wl�]Z
���Kj_^g_qZkh\Zy \ujZ[hldZ gZ h^bg ljZdlhj lj�mke�wl�]Z
���H[jZ[Zlu\Z_fZy�iehsZ^v ]Z



��

LZ[ebpZ �����K\_^_gby h jZ[hl_ Z\lhiZjdZIhdZaZl_eb ?^�baf� ������] ������] ������] Baf_g_gb_������«�] d���«�] Baf_g_gb_������«�] d���«�]� � � � � � �����Kj_^g_]h^h\h_ dhebq_kl\h fZrbg rl�����H[sbc lhggZ` l�����:\lhfh[be_�^gb gZoh`^_gby fZrbg \ohayckl\_\ lhf qbke_�± \ j_fhgl_± \ jZ[hl_
^gb

���<j_fy gZoh`^_gby fZrbg�� \ gZjy^_� \ ijh[_]_
q

���H[sbc ijh[_] fZrbg\ lhf qbke_ k ]jmahf luk��df�
���H[t_f i_j_\_a_gguo ]jmah\ l

LZ[ebpZ�����L_ogbdh�wdhghfbq_kdb_�ihdZaZl_eb�jZ[hlu�Z\lhiZjdZIhdZaZl_eb ?^�baf� ������] ������] ������] Baf_g_gb_������«�] d���«�] Baf_g_gb_������«�] d���«�]� � � � � � �����Kj_^gyy ]jmahih^t_fghklv fZrbg l����HljZ[hlZgh h^ghc fZrbghc aZ ]h^ ^gb����Kj_^gyy aZ]jm`_gghklv ��fZrbgu l���Dhwnnbpb_gl l_ogbq_kdhc ]hlh\ghklb���� Dhwnnbpb_gl bkihevah\Zgby jZ[hq_]h\j_f_gb���Dhwnnbpb_gl bkihevah\Zgby ijh[_]Z��� Dhwnnbpb_gl bkihevah\Zgby]jmahih^t_fghklb fZrbg



��

LZ[ebpZ ����K\_^_gvy�h jZ[hl_�`b\hlgh\h^kl\Z�IhdZaZl_eb ?^�baf� �����] �����] �����] Baf_g_gb_������«�] d���«�] Baf_g_gb_������«�] d���«�]� � � � � � �����Dhebq_kl\h�kdhlZ�gZ����yg\Zjy��\k_]h\ lhf�qbke_�dhjh\k\bg_ch\_p�
]he�

��� � Dhebq_kl\h� kdhlZ� k f_oZgbabjh\Zgghc�ih^Zq_c�\h^u��\k_]h\ lhf�qbke_�dhjh\k\bg_ch\_p

]he�

��� Dhebq_kl\h� kdhlZ� k f_oZgbabjh\Zgghc�hqbkldhc�ihf_s_gbc��\k_]h\ lhf�qbke_�dhjh\k\bg_ch\_p

]he�

��� Dhebq_kl\h� kdhlZ k� f_oZgbabjh\Zgghc�jZa^Zq_c�dhjfh\��\k_]h\ lhf�qbke_�dhjh\k\bg_ch\_p

]he�

��� Dhebq_kl\h� dhjh\� k f_oZgbabjh\Zgguf�^h_gb_f ]he�
���<Zeh\h_�ijhba\h^kl\h�fhehdZ��luk��l����<Zeh\hc�ijbjhkl�DJK��luk��p



��

LZ[ebpZ ����:gZeba�jZ[hlu `b\hlgh\h^kl\Z�IhdZaZl_eb ?^�baf� �����] �����] �����] Baf_g_gb_������«�] d���«�] Baf_g_gb_������«�] d���«�]� � � � � � �����Mjh\_gv�f_oZgbaZpbb�jZa^Zqb�dhjfh\\ lhf�qbke_�dhjh\k\bg_ch\_p�
�

����Mjh\_gv�f_oZgbaZpbb�ih^Zqb�\h^u��\k_]h\ lhf qbke_�dhjh\k\bg_ch\_p
�

���Mjh\_gv�f_oZgbaZpbb� hqbkldb� ihf_s_gbc��\k_]h\ lhf�qbke_�dhjh\k\bg_ch\_p

�

���Mjh\_gv�f_oZgbaZpbb�^h_gby�dhjh\ ����Kj_^g_]h^h\hc�m^hc�gZ���dhjh\m��d]���Kj_^g_kmlhqguc�ijb\_k�DJK��]���AZljZlu�ljm^Z�gZ���p fhehdZ�



��

LZ[ebpZ �����K\_^_gby h jZ[hl_ PJFIhdZaZl_eb ?^�baf� ������] ������] ������] Baf_g_gb_������«�] d���«�] Baf_g_gb_������«�] d���«�]� � � � � � �����Dhebq_kl\h�ljZdlhjh\��ihklmib\rbo�\ PJF�^ey�j_fhglZ rl�
����Dhebq_kl\h�hlj_fhglbjh\Zgguo�ljZdlhjh\�� rl�����K_[_klhbfhklv�j_fhglZ�ljZdlhjh\��\k_]h\ lhf qbke_�± aZljZlu�gZ�aZiqZklb± aZljZlu�gZ�aZjZ[hlgmx�ieZlm

jm[�
���=h^h\Zy�ljm^h_fdhklv�j_fhglguo�jZ[hl q_e�qZk��� Dhebq_kl\h� ^g_c� ij_[u\Zgby� ljZdlhjh\� \j_fhgl_��\k_]h ^gb�
���IehsZ^v�PJF f�

LZ[ebpZ�����L_ogbdh�wdhghfbq_kdb_�ihdZaZl_eb�jZ[hlu�PJFIhdZaZl_eb ?^�baf� ������] ������] ������] Baf_g_gb_������«�] d���«�] Baf_g_gb_������«�] d���«�]� � � � � � �����Dhebq_kl\h j_fhglh\��± dZiblZevguo± l_dmsbo
l

��� �>hey�hlj_fhglbjh\Zgguo�fZrbg��\ h[s_f�h[t_f_�ihklmib\rbo �
���K_[_klhbfhklv�j_fhglZ�\ jZkq_l_�gZ���ljZdlhj��\ lhf qbke_�± aZljZlu�gZ�aZiqZklb± aZljZlu�gZ�aZjZ[hlgmx�ieZlm

jm[�
��� =h^h\Zy� ljm^h_fdhklv� j_fhglguo� jZ[hl� \jZkq_l_�gZ�h^bg�ljZdlhj q_e�qZk�



��

HdhgqZgb_�lZ[ebpu���� � � � � � ���� Dhebq_kl\h� ^g_c� ij_[u\Zgby� kj_^g_�\aylh]h�ljZdlhjh\�\ j_fhgl_ ^gb
��� Dhebq_kl\h� hlj_fhglbjh\Zgguo� _^bgbpm�ijhba\h^kl\_gghc�iehsZ^b�PJF rl��f�

LZ[ebpZ�����K\_^_gby�h jZ[hl_�g_nl_[ZauIhdZaZl_eb ?^�baf� ������] ������] ������] Baf_g_gb_������«�] d���«�] Baf_g_gb_������«�] d���«�]� � � � � � �����Dhebq_kl\h�_fdhkl_c�^ey�ojZg_gby�g_nl_ijh^mdlh\��\k_]h\ l�q�± _fdhkl_c�h[t_fhf�««�l± _fdhkl_c�h[t_fhf�««�l
rl�

��� � Dhebq_kl\h� _fdhkl_c� ijb]h^guo� ^ey�ojZg_gby�g_nl_ijh^mdlh\��\k_]h\ l�q�± _fdhkl_c�h[t_fhf�««�l± _fdhkl_c�h[t_fhf�««�l
rl��

���AZljZlu�gZ�kh^_j`Zgb_�g_nl_[Zau jm[����Dhebq_kl\h�g_nl_ijh^mdlh\��hlims_gguo�kg_nl_[Zau�aZ�]h^Z��\ gZlmjZevguo�_^bgbpZo�baf_j_gby[��\ klhbfhklguo�_^bgbpZo�baf_j_gby ljm[����Qbke_gghklv�jZ[hlgbdh\�g_nl_[Zau q_e����IehsZ^v�g_nl_[Zau f�



��

LZ[ebpZ�����L_ogbdh�wdhghfbq_kdb_�ihdZaZl_eb�jZ[hlu�g_nl_[ZauIhdZaZl_eb ?^�baf� ���� ] ������] ������] Baf_g_gb_������«�] d���«�] Baf_g_gb_������«�] d���«�]� � � � � � ���� � H[_ki_q_gghklv� _fdhklyfb� ^ey� ojZg_gby�g_kgb`Zxsboky�aZiZkh\Z��««�[��««��� � H[sbc� h[t_f� _fdhkl_c� ^ey� ojZg_gby�g_nl_ijh^mdlh\��\k_]h\ l�q��^ey�ojZg_gby�Z��««�[��««��
l

��� H[t_f� _fdhkl_c� ijb]h^guo� ^ey� ojZg_gby�g_nl_ijh^mdlh\��\k_]h\ l�q��^ey�ojZg_gbyZ��««�[��««
l

���AZljZlu�gZ���lhggm�g_nl_ijh^mdlh\ jm[����Ijhba\h^bl_evghklv�ljm^Z�jZ[hlgbdh\ q_e�jm[�
��� Dhebq_kl\h g_nl_ijh^mdlh\�� ijhr_^rbo�q_j_a�g_nl_[Zam�\ jZkq_l_�gZ�_^bgbpm�iehsZ^b�g_nl_[Zau���f�� �fl



��

JZa^_e ����L_ogbdh�wdhghfbq_kdh_ h[hkgh\Zgb_ jZajZ[hldb b \g_^j_gbyl_fu dmjkh\hc jZ[hlu�
< wlhf� jZa^_e_� g_h[oh^bfh� gZ� hkgh\_� ijh\_^_ggh]h� ebl_jZlmjgh�iZl_glgh]h� ihbkdZ�hij_^_eblv� \k_�^hklhbgkl\Z��\u[jZggh]h�gZijZ\e_gby� l_ogbq_kdh]h�j_r_gby�jZajZ[hldb�kwdhghfbq_kdhc�lhqdb�aj_gby�LZd`_�gm`gh�ijhZgZebabjh\Zlv�ZgZeh]bqgu_�jZajZ[hldb�b k^_eZlv�\u\h^��dhlhjZy�ba�ij_^eh`_gguo�jZajZ[hlhd�y\ey_lky�wdhghfbq_kdb�[he__�\u]h^ghc��Djhf_�wlh]h��klm^_gl�^he`_g�h[hkgh\Zlv��q_f�ij_^eZ]Z_fuc�bf�\ZjbZgl�gh\h\\_^_gby�y\ey_lky�wdhghfbq_kdb�\u]h^guf��ih�kjZ\g_gbx�k l_f�h[hjm^h\Zgb_f��dhlhjh_�gZoh^blky�\gZklhysbc�fhf_gl�\ wdkiemZlZpbb�gZ�jZkkfZljb\Z_fhf�ijhba\h^kl\_�Ijbqbgu��ih�dhlhjuf�klm^_gl�fh`_l�h[hkgh\Zlv�\u[jZgguc�bf�\ZjbZgl�GLI��fh]ml�[ulv�ke_^mxsb_�± ih\ur_gb_�ijhba\h^bl_evghklb�ljm^Z�± aZf_gZ�jmqgh]h�ljm^Z �f_oZgbaZpby�ljm^Z��± memqr_gb_�mkeh\bc�ljm^Z�± kgb`_gb_�lhieb\gh�wg_j]_lbq_kdbo�aZljZl�± kgb`_gb_�aZljZl�gZ�_^bgbpm�ijh^mdpbb�
JZa^_e � JZkq_l�bg\_klbpbc�Bg\_klbpbyfb� y\eyxlky� \k_� \b^u� Zdlb\h\� �kj_^kl\�� \deZ^u\Z_fuo� \ ohayckl\_ggmx�^_yl_evghklv�\ p_eyo�ihemq_gby�^hoh^Z��Ihgylb_ ©bg\_klbpbbª�± rbjhdh_��hgh�\dexqZ_l�\k_[y�ijbh[j_l_gb_�p_gguo�[mfZ]��g_^\b`bfhklb��iZl_glguo�b bgl_ee_dlmZevguo�ijZ\�b l�i���Gh� hkgh\guf� \b^hf� bg\_klbpbhgghc� ^_yl_evghklb� y\eyxlky� dZiblZevgu_� \eh`_gby� ±aZljZlu� gZ� kha^Zgb_� gh\uo�� Z lZd`_� gZ� jZkrbj_gb_�� j_dhgkljmdpbx� b fh^_jgbaZpbx�^_ckl\mxsbo�hkgh\guo�nhg^h\�ij_^ijbylby�DZiblZevgu_�\eh`_gby�\ k_evkdhf�ohayckl\_�gZijZ\eyxlky�gZ�± kljhbl_evkl\h�b j_dhgkljmdpbx�h[t_dlh\�ijhba\h^kl\_ggh]h�b g_ijhba\h^kl\_ggh]h�gZagZq_gby�± ihdmidm�h[hjm^h\Zgby�b bg\_glZjy��\oh^ysbo�\ kf_lm�kljh_d�± ijbh[j_l_gb_� ljZdlhjh\�� dhf[Zcgh\�� ljZgkihjlguo� kj_^kl\�� k_evkdhohayckl\_gguo�fZrbg�± nhjfbjh\Zgb_�hkgh\gh]h�klZ^Z�ijh^mdlb\gh]h�b jZ[hq_]h�kdhlZ�± aZdeZ^dm�kZ^h\��\bgh]jZ^gbdh\�b ^jm]bo�fgh]he_lgbo�gZkZ`^_gbc�± f_jhijbylby�ih�memqr_gbx�a_f_ev��[_a�khhjm`_gbc���± ijh\_^_gb_�dmevlmjgh�l_ogbq_kdbo�jZ[hl�± ijh_dlgh�baukdZl_evkdb_�jZ[hlu�± jZkrbj_gb_�kms_kl\mxsbo�b jZa\blb_�gh\uo�ijhba\h^kl\�< dmjkh\hc�jZ[hl_�qZs_�\k_]h�bkihevamxlky�gZijZ\e_gby��k\yaZggu_�k ijbh[j_l_gb_f�ljZdlhjh\��dhf[Zcgh\��ljZgkihjlguo�kj_^kl\��k_evkdhohayckl\_gguo�fZrbg��bo�hl^_evguomaeh\� beb� ba]hlh\e_gb_f� ijh_dlbjm_fuo� kj_^kl\� f_oZgbaZpbb�� h[hjm^h\Zgby�bg^b\b^mZevguf�ohayckl\_gguf��kihkh[hf��F_lh^bdZ� jZkq_lZ� dZiblZevguo� \eh`_gbc� aZ\bkbl� hl� ke_^mxs_]h�� y\ey_lky� eb�h[hjm^h\Zgb_�� ijhfure_ggu_� maeu� b ^_lZeb� ijhfure_ggh]h� ijhba\h^kl\Z� beb� hgb�ba]hlZ\eb\Zxlky�g_ihkj_^kl\_ggh�\ ohayckl\_�< lhf� kemqZ_�� _keb� ijbh[j_lZ_fh_� h[hjm^h\Zgb_�� maeu� b ^_lZeb� ijhfure_ggh]h�ijhba\h^kl\Z��lh�\_ebqbgZ�dZiblZevguo�\eh`_gbc�hij_^_ey_lky�ih�nhjfme_�> @ m

Q
�L LfljLL^hi D.D�PQD L ��� ¦ ��������� ���



��

]^_�Q�± dhebq_kl\h maeh\�b ^_lZe_c�L�]h�gZbf_gh\Zgby��rl��PL ± p_gZ�ijbh[j_l_gby�maeZ��^_lZeb��jm[��rl����kf��lZ[e�������Dlj� L ± ljZgkihjlgh�kdeZ^kdb_�jZkoh^u��ijbgbfZ_f�jZ\gufb�\ kj_^g_f ����hl�p_gu�ijbh[j_l_gby�maeZ�beb�h[hjm^h\Zgby��ke_^h\Zl_evgh��\ ^heyoDlj�L ������Df L± aZljZlu�gZ�fhglZ`��^_fhglZ`��gZeZ^dm�� l_ogbq_kdmx�ih^]hlh\dm�h[hjm^h\Zgby��ijbgbfZ_f jZ\guf�����hl�p_gu�ijbh[j_l_gby��ke_^h\Zl_evgh��\ ^heyo Df L  �����Dm ± m[ulhd�hl�aZf_gu�ijb]h^guo�maeh\��^_lZe_c��fZrbg�[he__�kh\_jr_ggufb��<ur_�i_j_qbke_ggu_ aZljZlu�jZkkqblu\Zxlky�lhevdh�\ kemqZ_�aZf_gu�mklZj_\rbo�^_lZe_c��maeh\�b l�^�� gZ� [he__� kh\_jr_ggu_� ^_lZeb� b maeu�� ijb� mkeh\bb�� qlh� ZfhjlbaZpbhgguc� i_jbh^�aZf_gy_fuo�^_lZe_c�b maeh\�_s_�g_�aZ\_jr_g�M[ulhd�hl�aZf_gu�ijb]h^guo�^_lZe_c�b maeh\�hij_^_ey_lky�ih�nhjfme_�¦ �¹̧·©̈§ � Q
� LLLZL\u[m EL���G�ND L � ���]^_ N \u[�L ± [ZeZgkh\Zy�klhbfhklv�aZf_gy_fh]h�h[hjm^h\Zgby��jm[��GZ L ± ghjfZ�ZfhjlbaZpbb�L�]h�aZf_gy_fh]h�h[hjm^h\Zgby����LL ± qbkeh�e_l�wdkiemZlZpbb�L�]h�aZf_gy_fh]h�maeZ��^_lZeb��]h^�EL ± ebd\b^ZpbhggZy klhbfhklv�L�]h�aZf_gy_fh]h�h[hjm^h\Zgby��^_lZeb��maeZ��jm[�>ey�ijhklhlu�jZkq_lh\�ij_^eZ]Z_lky�k\_klb�^Zggu_�h ijbh[j_lZ_fuo�maeZo��^_lZeyo��h[hjm^h\Zgbb�\ lZ[ebpm����LZ[ebpZ������GZbf_gh\Zgb_ ^hihegbl_evgh mklZgZ\eb\Z_fh]h h[hjm^h\Zgby�GZbf_gh\Zgb_�^_lZe_cb maeh\ P_gZ��PL���jm[�rl�

Dhebq_kl\h��QL����rl� KmffZ��PLQL���jm[�����««���««b l�^� BLH=H ± ±< lhf�kemqZ_��_keb�ijh_dlbjm_fu_�kj_^kl\Z�f_oZgbaZpbb�ba]hlZ\eb\Zxlky�gZ�ij_^ijbylbb�kZfhklhyl_evgh��ohayckl\_gguf�kihkh[hf���lh�dZiblZevgu_�\eh`_gby�hij_^_eyxlky�ih�ke_^mxs_c�nhjfme_�> @ Lij
Q
�L LfLba]L^hi D.�DQD �� ¦ ���� ���]^_ Dba]�L ± aZljZlu�gZ�ba]hlh\e_gb_�gh\uo�maeh\��^_lZe_c�b l�^���jm[��Bo�hij_^_eyxl�ih�nhjfme_�

gZdF DN ��� ¦¦¦    L&PQPPD N
�M MjMq

Q
�L LdL

Q
�L LfLLba] ����������]^_�PL ± \_k�fZl_jbZeZ�L�hc�fZjdb��d]�Pf L ± p_gZ�fZl_jbZeZ�L�hc�fZjdb��jm[��d]���kf��lZ[e������QL ± dhebq_kl\h�L�uo�dhfie_dlmxsbo�^_lZe_c��rl��P d L ± p_gZ�L�hc�dhfie_dlmxs_c�^_lZeb��jm[��rl���kf��lZ[e������& q M ± qZkh\Zy�lZjbngZy�klZ\dZ�jZ[hq_]h�M�]h�jZajy^Z��jm[��qZk��Kf��nhjfmem �����Lj M ± \j_fy�jZ[hq_]h��g_h[oh^bfh_�^ey�ba]hlh\e_gby�b fhglZ`Z�maeZ��h[hjm^h\Zgby��qZk� . F ± dhwnnbpb_gl��mqblu\Zxsb_�hlqbke_gby�k aZjZ[hlghc�ieZlu�\ nhg^u�h[yaZl_evgh]h�f_^bpbgkdh]h�kljZoh\Zgby��nhg^�aZgylhklb�b i_gkbhgguc�nhg^��nhg^�khpbZevgh]h�kljZoh\Zgby ����������Ijbf_f�_]h�jZ\guf������D gZd� ± \_ebqbgZ� gZdeZ^guo� jZkoh^h\�� ijbgbfZ_lky� jZ\ghc� ���� �� hl� hkgh\ghc�aZjZ[hlghc� ieZlu� jZ[hq_]h�� LZdbf� h[jZahf�� gZdeZ^gu_� jZkoh^u� hij_^_eyxlky� ih�ke_^mxs_c�nhjfme_�
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�L LdL

Q
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Q
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>ey�ijhklhlu�jZkq_lh\�ij_^eZ]Z_lky�k\_klb�^Zggu_�h ijbh[j_lZ_fuo�fZl_jbZeZo�\lZ[ebpm����
LZ[ebpZ������GZbf_gh\Zgb_ ^hihegbl_evgh ijbh[j_lZ_fuo�fZl_jbZeZoGZbf_gh\Zgb_�^_lZe_cb maeh\ P_gZ��P f L���jm[��rl�

Dhebq_kl\h��PL����rl� KmffZ��P f LPL���jm[�����««���««b l�^� BLH=H ± ±<\_^_f� gh\u_� h[hagZq_gby�� ;m^_f� \_klb� gb`_ijb\_^_ggu_� jZkq_lu� ^ey� ^\mo�\ZjbZglh\�� [Zah\h]h� b ijh_dlgh]h�� AZ� [Zah\uc� \ZjbZgl�fu� [m^_f� ijbgbfZlv� \k_� aZljZlu��qbke_gghklv�jZ[hlgbdh\�b klhbfhklv�hkgh\guo�kj_^kl\�^h�ijh\_^_gby�f_jhijbylby�GLI��Z\ ijh_dlghf� \ZjbZgl_� ± ihke_� ijh\_^_gby� f_jhijbylby� GLI�� � L_i_jv� [m^_f� \_klb� \k_�jZkq_lu�beb�k bg^_dkhf�[ �[Zah\uc��beb�ij���ijh_dlguc��JZkq_l�^hihegbl_evguo�dZiblZevguo�\eh`_gbc�iha\hey_l�magZlv�klhbfhklv�hkgh\guo�kj_^kl\�ihke_�ijh\_^_gby�f_jhijbylby�GLI�beb�mkh\_jr_gkl\h\Zgby�Klhbfhklv�hkgh\guo�kj_^kl\�\ ijh_dlghf�\ZjbZgl_�hij_^_ey_lky�ih�nhjfme_�Nij  �N[ ± N\u[ ��N \\�� ���]^_ N[ ± klhbfhklv�hkgh\guo�kj_^kl\�\ [Zah\hf�\ZjbZgl_��jm[�N \u[ ± klhbfhklv� \u[u\rbo� hkgh\guo� kj_^kl\� \ j_amevlZl_� aZf_gu� mklZj_\rbo�^_lZe_c�b maeh\��jm[�N\\ ± klhbfhklv� \gh\v� \\_^_gguo� hkgh\guo� kj_^kl\� \ j_amevlZl_� ijh\_^_gby�f_jhijbylby�GLI��ih�^jm]hfm�wlhl�ihdZaZl_ev�[ue�h[hagZq_g�dZd�D^hi��Ijhba\_^_ggu_�jZkq_lu�gm`gh�k\_klb�\ lZ[ebpm����
LZ[ebpZ����KhklZ\�b kljmdlmjZ�hkgh\guo�kj_^kl\�ij_^ijbylby�^h�b ihke_�ijh\_^_gby�f_jhijbylby�GLI�>h� ijh\_^_gby�f_jhijbylby�GLI Ihke_� ijh\_^_gby�f_jhijbylby�GLIKhklZ\�hkgh\guo�kj_^kl\ Klhbfhklv�� l��jm[�
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JZa^_e � JZkq_l�wdkiemZlZpbhgguo �aZljZl��G_h[oh^bfh�jZkkqblZlv�aZljZlu�ih�[Zah\hfm�b ijh_dlghfm�\ZjbZglZf�JZkq_l� wdkiemZlZpbhgguo� aZljZl� aZ\bkbl� hl� lh]h�� ^ey� dZdhc� hljZkeb� hkms_kl\ey_lky�jZkq_l�� ^ey� jZkl_gb_\h^kl\Z� beb� `b\hlgh\h^kl\Z�� beb� `_� jZkq_l� \_^_lky� ^ey�h[kem`b\Zxs_]h�ih^jZa^_e_gby��PJF��g_nl_[Zau�b l�^�WdkiemZlZpbhggu_�aZljZlu�jZkkqblu\Zxlky�ih�ke_^mxs_c�nhjfme_�Aw  �AZ ��Alh ��Al ��Ai �Aij ���]^_ AZ ± ZfhjlbaZpbhggu_�hlqbke_gby�luk��jm[���kf��nhjfmeu�������b ���Alh ± aZljZlu�gZ�l_ogbq_kdh_�h[kem`b\Zgb_�b j_fhgl��luk��jm[���kf��nhjfmeu��������b��� Al ± aZljZlu�gZ�ijbh[j_l_gb_�lhieb\Z�b wg_j]bb��luk��jm[���kf��nhjfmeu��������b ���Ai ± aZjZ[hlgZy� ieZlZ� k hlqbke_gbyfb� gZ� khpbZevgu_� gm`^u�� luk�� jm[��kf��nhjfmem����� Aij ± ijhqb_�aZljZlu��luk��jm[�JZaf_j�ZfhjlbaZpbhgguo�hlqbke_gbc�hij_^_ey_lky�ih�ke_^mxs_c�nhjfme_�AZ  �AZ a ��A Z f ���]^_�A Z�a ± ZfhjlbaZpbhggu_�hlqbke_gby�a^Zgbc�b khhjm`_gbc��jm[�:fhjlbaZpbhggu_�hlqbke_gby�^ey�a^Zgbc�b khhjm`_gbc�hij_^_eyxlky�ih�nhjfme_�
����G;A aZaaZ  ����]^_�;a ± [ZeZgkh\Zy�klhbfhklv�a^Zgbc b�khhjm`_gbc��jm[�GZ a ± ghjfZ�ZfhjlbaZpbhgguo�hlqbke_gbc�^ey a^Zgbc�b khhjm`_gbc���AZ f ± ZfhjlbaZpbhggu_�hlqbke_gby�^ey�fZrbg�b h[hjm^h\Zgby��jm[�:fhjlbaZpbhggu_�hlqbke_gby�^ey�fZrbg�b h[hjm^h\Zgby�hij_^_eyxlky�ih�nhjfme_�
����G;A fZffZ  ����]^_�;f ± [ZeZgkh\Zy�klhbfhklv�fZrbg�b h[hjm^h\Zgby��jm[�GZ f ± ghjfZ�ZfhjlbaZpbhgguo�hlqbke_gbc�^ey�fZrbg�b h[hjm^h\Zgby���JZaf_j� aZljZl� gZ� l_ogbq_kdh_� h[kem`b\Zgb_� b j_fhgl� hij_^_ey_lky� ke_^mxsbf�h[jZahf�Alh  �Alh�a ��A lh�f ����]^_�Alh� a ± aZljZlu�gZ�l_ogbq_kdh_�h[kem`b\Zgb_�b j_fhgl�a^Zgbc�b khhjm`_gbc��jm[�� �Hgb�hij_^_eyxlky�ih�nhjfme_�
����G;A alhaalh  ����]^_�Glh�a ± ghjfZ�hlqbke_gbc�gZ�l_ogbq_kdh_�h[kem`b\Zgb_ ^ey a^Zgbc�b khhjm`_gbc���A lh� f ± aZljZlu�gZ� l_ogbq_kdh_�h[kem`b\Zgb_�b j_fhgl�fZrbg�b h[hjm^h\Zgby��jm[���Hgb�hij_^_eyxlky�ih�nhjfme_�
����G;A flhfflh  ����]^_�Glh�f ± ghjfZ�hlqbke_gbc�gZ�l_ogbq_kdh_�h[kem`b\Zgb_� ^ey fZrbg�b h[hjm^h\Zgby��� AZljZlu�gZ�ijbh[j_l_gb_�lhieb\Z�b wg_j]bb�hij_^_eyxlky�ke_^mxsbf�h[jZahf�Klhbfhklv� lhieb\Z� gZ� iheguc� h[t_f� jZ[hl� hij_^_ey_lky� ih� l_ogheh]bq_kdhc� dZjl_�iml_f�kmffbjh\Zgby�jZkoh^h\�ih�\k_f�f_oZgbabjh\Zgguf�jZ[hlZf�¦  Q

�L lLLll $AA ����]^_�Al L ± klhbfhklv�lhieb\Z�gZ�L�mx�jZ[hlm��jm[���kf��nhjfmem����:] ± ]h^h\hc�h[t_f�jZ[hl��]Z��l��l�df�Klhbfhklv lhieb\Z�fh`_l�[ulv�hij_^_e_gZ�ih�nhjfme_�Al L  �G �P ����



��

]^_ P�± p_gZ�lhieb\Z��jm[�lG ± ghjfZ�jZkoh^Z�lhieb\Z�gZ�L�mx�jZ[hlm��l�GhjfZ�jZkoh^Z�lhieb\Z�fh`_l�[ulv�\aylZ�ba�^Zgguo�ij_^ijbylby��Z lZd`_�fh`_l�[ulv�jZkkqblZgZ�ih�ke_^mxs_c�nhjfme_�
q

f: DT1G  ����
]^_ 1 ± fhsghklv�^\b]Zl_ey��d<lT ± m^_evguc�jZkoh^�lhieb\Z�gZ���d<l��d]�d<lDf ± dhwnnbpb_gl�bkihevah\Zgby�fhsghklb�^\b]Zl_ey�gZ�^Zgghc�jZ[hl_��beb�DI>�:q ± ijhba\h^bl_evghklv� fZrbg� beb� h[hjm^h\Zgby� aZ� �� qZk� wdkiemZlZpbhggh]h�\j_f_gb��]Z�q��l�qAZjZ[hlgZy� ieZlZ� hkgh\guo� ijhba\h^kl\_gguo� jZ[hqbo� k hlqbke_gbyfb� gZ�khpbZevgu_�gm`^u hij_^_ey_lky�ih�nhjfme_�¦  Q

�L FRJLi NNNAA ����¦ Q�L LA ± kmffZ�hkgh\ghc�aZjZ[hlghc�ieZlu��jm[��NJ± dhwnnbpb_gl�� mqblu\Zxsbc� \uieZlu� klbfmebjmxs_]h� b dhfi_gkbjmxs_]h�oZjZdl_jZ��jZ\_g �����NR ± dhwnnbpb_gl��mqblu\Zxsbc�hieZlm�hq_j_^guo� �_`_]h^guo��hlimkdh\�ba�jZkq_lZ�ijh^he`bl_evghklb�hlimkdZ����jZ[hqbo�^gy�ijbgylv�\ jZaf_j_��������NF ± dhwnnbpb_gl��mqblu\Zxsbc�h[yaZl_evgu_�hlqbke_gby�ih�mklZgh\e_gguf�ghjfZf�hj]ZgZf�khpbZevgh]h�kljZoh\Zgby��i_gkbhggh]h�nhg^Z��]hkm^Zjkl\_ggh]h�nhg^Z�aZgylhklb�bf_^bpbgkdh]h�kljZoh\Zgby�������Hkgh\gmx�aZjZ[hlgmx�ieZlm�jZkkqblu\Zxl�ih�h^ghc�ba�^\mo�gb`_ijb\_^_gguo�nhjfme��<u[hj nhjfmeu�^ey�jZkq_lZ�aZ\bkbl�hl�lh]h��dZdZy�nhjfZ�hieZlu�ljm^Z�[m^_l�ijbgylZ�^ey�jZ[hqbo��< lhf�kemqZ_��_keb�aZ�hkgh\m�[m^_l�ijbgylZ�k^_evgZy�nhjfZ�hieZlu�ljm^Z��lh�jZkq_lu�ijhba\h^ylky�ih�nhjfme_�������Z _keb�ih\j_f_ggZy��lh�± ih�nhjfme_������¦ Q�L LA  �KUL �L hL ����]^_ KUL ± qZkh\Zy�lZjbngZy�klZ\dZ�jZ[hq_]h�L�]h�jZajy^Z��kf��nhjfmem�����L hL ± h[sb_ aZljZlu ljm^Z���g_h[oh^bfu_ ^ey \uiheg_gby hij_^_e_ggh]h \b^ZjZ[hl beb ijhba\h^kl\Z ijh^mdpbb���qZk��Beb�ih�nhjfme_�¦ Q�L LA  � LLL
Q
�L LU� >Q5&¦ ����]^_ 5L ± qbkeh�jZ[hlZxsbo�\ h^gm�kf_gm��q_e�QL ± dhebq_kl\h�kf_g�jZ[hlu�h[hjm^h\Zgby \�kmldb��rl��> L ± ghjfZlb\ghc�dhebq_kl\h�jZ[hqbo�qZkh\��^g_c��\ ]h^m��dhlhju_�ijboh^ylky�gZ�h^gh]h�jZ[hlZxs_]h�Ij_`^_�q_f�ijbklmiblv�d jZkq_lm qZkh\hc�lZjbnghc�klZ\db�L�]h�jZajy^Z�gm`gh�hij_^_eblv�dhebq_kl\h�jZ[hqbo��aZgyluo�\uiheg_gb_f�g_h[oh^bfuo�jZ[hl�b bo�jZajy^u��J_amevlZlu�ijh^_eZgghc�jZ[hlu�aZghkylky�\ lZ[ebpm�����hl^_evgh�ih�[Zah\hfm�bijh_dlghfm�\ZjbZglZf��



��

LZ[ebpZ����dhebq_kl\h�jZ[hqbo��bo�jZajy^�b qZkh\Zy�lZjbngZy�klZ\dZ�ih�[Zah\hfm�bijh_dlghfm�\ZjbZglZf�JZ[hqZy�ki_pbZevghklv Dhebq_kl\h�q_eh\_d JZajy^ QZkh\ZylZjbngZy�klZ\dZ[Zah\uc�\ZjbZgl��««���««�b l�^�
ijh_dlguc�\ZjbZgl��««���««�b l�^�

Kms_kl\mxl�ke_^mxsb_�ghjfu�jZ[hlu�h^gh]h�jZ[hq_]h�\ aZ\bkbfhklb�hl�mkeh\bc�jZ[hlu��k_ahggu_�jZ[hqb_�± �����qZkh\������^g_c���ihklhyggu_�jZ[hqb_�± �����qZkZ������^g_c���ljZdlhjbklu�fZrbgbklu ± �����qZk������^g_c���BLJ��[jb]Z^bju��rhn_jZ�± �����qZk������^_gv��JZkkqblZ_f qZkh\u_ lZjbngu_ klZ\db ^ey \k_o \ur_i_j_qbke_gguo jZajy^h\����QZkh\Zy�lZjbngZy�klZ\dZ�ijb�r_klb^g_\ghc�jZ[hq_c�g_^_e_�k mq_lhf�lZjbnghc�klZ\db�, jZajy^Z�ih�?LK�jZkkqblu\Zxl�ih�nhjfme_�
����� ..&K RPMPM,SUL  �����]^_ K,S±qZkh\Zy�lZjbngZy�klZ\dZ���]h�jZajy^Z�DPM± lZjbnguc�dhwnnbpb_gl�M�]h�jZajy^Z��DhP ± hljZke_\hc�dhwnnbpb_glH[sb_ aZljZlu ljm^Z hij_^_eyxlky ^ey jZaebqguo \b^h\ jZ[hl q_j_aljm^h_fdhklv b�h[t_f� jZ[hl��GZ�hkgh\_�jZkkqblZgguo�^Zgguo�ba�^jm]bo�dmjkh\uo�jZ[hl��^jm]bo�qZkl_c�^biehfgh]h�ijh_dlZ��aZibr_f�ihemq_ggu_�agZq_gby�\ lZ[ebpm������

LZ[ebpZ ����H[sb_ ]h^h\u_�aZljZlu ljm^Z�^ey jZaebqguo \b^h\ jZ[hl \ [Zah\hf�bijh_dlghf�\ZjbZglZo�<b^u jZ[hl AZljZlu ljm^ZgZ�_^��jZ[hl��q_e��qZk���
Dhebq_kl\h��rl�� =h^h\Zy ljm^h_fdhklv\uiheg_gby L�]h�\b^Z�jZ[hl��q_e��±qZk�[Zah\uc�\ZjbZgl��««���««�b l�^�

blh]h ± ±ijh_dlguc�\ZjbZgl��««���««�b l�^�
blh]h ± ±H[sb_�aZljZlu�ljm^Z�hij_^_eyxlky�^ey�jZaebqguo�\b^h\�jZ[hl�q_j_a�ljm^h_fdhklv�bh[t_f�mkem]��jZ[hlu��ijh^mdpbb�ih�nhjfme_�$7L L]L�hL  ����
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]^_ L��L ± ljm^h_fdhklv�beb�aZljZlu�ljm^Z�gZ�_^bgbpm�ijh^mdpbb��jZ[hl��q_eqZk�p��q_eqZk�]Z�b l�^��< lhf�kemqZ_��_keb�hgZ�g_�ba\_klgZ��ljm^h_fdhklv�jZ[hl�fh`gh�hij_^_eblv�ih�mklZgh\e_gguf�ghjfZf�\j_f_gb�gZ�\uiheg_gb_�_^bgbpu�jZ[hlu��ghjfZf�\ujZ[hldb��ghjfZf�h[kem`b\Zgby�jZkq_lguf�iml_f��kf��nhjfmem�����:] L ± h[t_f�ijh^mdpbb��jZ[hl��p��]Z>ey�jZ[hl��gZ�dhlhju_�mklZgh\e_gu�kf_ggu_�ghjfu�\ujZ[hldb��ljm^h_fdhklv�jZ[hl�hij_^_eyxl�ih�nhjfme_�
Lq
LL� :5L  ����

GZ� hkgh\_� jZkkqblZgguo� agZq_gbc� aZihegbl_� lZ[ebpm� ��� \ lhf� kemqZ_�� _keb�jZkq_lu�\_^mlky�ih�nhjfme_����b lZ[ebpm���� _keb�jZkq_lu�\_^mlky�ih�nhjfme_����
LZ[ebpZ �����HieZlZ ljm^Z \ [Zah\hf b ijh_dlghf \ZjbZglZo �[_a hlqbke_gbc��<b^u jZ[hl =h^h\Zyljm^h_fdhklv L�hc�jZ[hlu��q_e��±qZk�

QZkh\ZylZjbngZyklZ\dZ���jm[��qZk�
HieZlZ ljm^Z [_a�hlqbke_gbc��jm[�

;Zah\uc \ZjbZgl��««��««b l�^�blh]hIjh_dlguc \ZjbZgl��««��««b l�^�blh]h
LZ[ebpZ����HieZlZ ljm^Z \ [Zah\hf b ijh_dlghf \ZjbZglZo �[_a hlqbke_gbc��<b^u jZ[hl Dhebq_kl\h�jZ[hqbo��q_e�

Dhebq_kl\h�kf_g�\ kmldb Dhebq_kl\h�qZkh\�jZ[hlu�\]h^��qZk
QZkh\ZylZjbngZyklZ\dZ���jm[��qZk�

HieZlZljm^Z [_a�hlqbke_gbc��jm[��;Zah\uc \ZjbZgl��««��««b l�^�blh]hIjh_dlguc \ZjbZgl��««��««b l�^�blh]h
JZa^_e � JZkq_l�k_[_klhbfhklb �>ey� jZkq_lZ� iheghc� k_[_klhbfhklb� ijhba\h^kl\Z� hij_^_e_ggh]h� \b^Z� ijh^mdpbb�g_h[oh^bfh� mqblu\Z_lky� ^hklZlhqgh� [hevrh_� dhebq_kl\h� aZljZl�� jZkq_l� dhlhjuo^hklZlhqgh�ljm^h_fhd�b keh`_g��Ihwlhfm�\ky�ijh^_eZggZy�jZ[hlZ�\ q_l\_jlhf�jZa^_e_�[m^_l�y\eylvky�\k_]h�ebrv�jZkq_lhf�^heb�k_[_klhbfhklb�
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Baf_g_gb_�\_ebqbgu�����
DZiblZevgu_�\eh`_gby D jm[� ± ±=h^h\hc� h[t_f�ijhba\_^_gghc�ijh^mdpbb�Z��\ gZlmjZevguo�_^bgbpZo[��\ klhbfhklguo�_^bgbpZo
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K_[_klhbfhklv�ijhba\h^kl\Z� ijh^mdpbb� aZ�]h^�\ lhf� qbke_� ih�baf_gyxsbfky� klZlvyf�aZljZlZ��[��\��
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J_glZ[_evghklv�ijhba\h^kl\Z�ijh^mdpbb J �
Kjhd�hdmiZ_fhklb�dZiblZevguo�\eh`_gbc Lhd ]h^ ± ±
=h^h\hc�wdhghfbq_kdbc�wnn_dl Wkj jm[� ± ±
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