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L_hjby� Z\lhfZlbq_kdh]h� mijZ\e_gby� y\ey_lky� hkgh\ghc� h[s_ijhn_kkbhgZevghc�^bkpbiebghc� gZijZ\e_gby� ih^]hlh\db� ^biehfbjh\Zggh]h� ki_pbZebklZ��:\lhfZlbabjh\Zggu_�l_ogheh]bb�b ijhba\h^kl\Z��Hkgh\ghc� p_evx� Z\lhfZlbaZpbb� y\ey_lky� bkdexq_gb_� g_ihkj_^kl\_ggh]h� mqZklby�q_eh\_dZ�\ mijZ\e_gbb�ijhba\h^kl\_ggufb�ijhp_kkZfb�b ^jm]bfb�l_ogbq_kdbfb�h[t_dlZfb��< gZklhys__� \j_fy� Z\lhfZlbaZpby� l_ogheh]bq_kdbo�ijhp_kkh\�ij_^klZ\ey_l�kh[hc�h^gh�ba�\Z`g_crbo� kj_^kl\� jhklZ� wnn_dlb\ghklb� ijhba\h^kl\Z�� bgl_gkbnbdZpbb� jZa\blby�gZjh^gh]h� ohayckl\Z�� LZdbf� h[jZahf�� aZ^ZqZ bamq_gby ^bkpbiebgu� �L_hjby�Z\lhfZlbq_kdh]h� mijZ\e_gby�� khklhbl� \ bamq_gbb� hkgh\guo� ijbgpbih\� ihkljh_gby� bnmgdpbhgbjh\Zgby�Z\lhfZlbq_kdbo�kbkl_f�mijZ\e_gby�gZ�[Za_�kh\j_f_gguo�fZl_fZlbq_kdbo�f_lh^h\�b l_ogbq_kdbo�kj_^kl\�>ey� bamq_gby� l_hjbb� Z\lhfZlbq_kdh]h� mijZ\e_gby� ^he`_g� ijbf_gylvky kbkl_fguc�ih^oh^�� lj_[mxsbc� jZkkfhlj_gby� kbkl_fu� \ __� p_ehklghklb�� Z g_� ijhklh� mq_lZ�nZdlhjh\��\ebyxsbo�gZ�khklhygb_�hl^_evguo�we_f_glh\�Mq_[gh_� ihkh[b_� gZibkZgh� \ khhl\_lkl\bb� k lj_[h\Zgbyfb� =hkm^Zjkl\_ggh]h�h[jZah\Zl_evgh]h� klZg^ZjlZ� dmjkZ� �L_hjby� Z\lhfZlbq_kdh]h� mijZ\e_gby��� Hkgh\gh_� bo�kh^_j`Zgb_� khklZ\eyxl� fZl_fZlbq_kdh_� hibkZgb_� Z\lhfZlbq_kdbo� kbkl_f�� hkgh\u�qZklhlgh]h� b kljmdlmjgh]h� f_lh^h\� bkke_^h\Zgby� kbkl_f�� mklhcqb\hklv�� h[_ki_q_gb_�mklhcqb\hklb�� dZq_kl\h� j_]mebjh\Zgby�� iZjZf_ljbq_kdbc� kbgl_a� ebg_cguo� kbkl_fZ\lhfZlbq_kdh]h�j_]mebjh\Zgby�����H;S:Y�O:J:DL?JBKLBD:�H;T?DLH<�BKBKL?F�:<LHF:LBQ?KDH=H�MIJ:<E?GBY

������DJ:LDB?�BKLHJBQ?KDB?�K<?>?GBY
<i_j\u_� k\_^_gby� h[� Z\lhfZlZo� ihy\bebkv� \ gZqZe_ gZr_c� wju� \ jZ[hlZo� =_jhgZ�:e_dkZg^jbckdh]h� �Ig_\fZlbdZ�� b �F_oZgbdZ��� ]^_� hibkZgu� Z\lhfZlu�� kha^Zggu_� kZfbf�=_jhghf� b _]h� mqbl_e_f� Dl_kb[b_f�� ig_\fhZ\lhfZl� ^ey� hldjulby� ^\_j_c� ojZfZ�� \h^yghc�hj]Zg��Z\lhfZl�^ey�ijh^Z`b�k\ylhc�\h^u�b ^j��B^_b�=_jhgZ�agZqbl_evgh�hi_j_^beb�k\hc�\_d�b g_�gZreb�ijbf_g_gby�\ _]h�wihom�< kj_^gb_� \_dZ� agZqbl_evgh_� jZa\blb_� ihemqbeZ� lZd� gZau\Z_fZy� �Zg^jhb^gZy��Z\lhfZlbdZ�� dh]^Z� f_oZgbdb� kha^Zeb� jy^� Z\lhfZlh\�� ih^jZ`Zxsbo� hl^_evguf� ^_ckl\byf�q_eh\_dZ�� b�� qlh[u� mkbeblv� \i_qZle_gb_�� bah[j_lZl_eb� ijb^Z\Zeb� Z\lhfZlZf� \g_rg__�koh^kl\h�k q_eh\_dhf�b gZau\Zeb�bo��Zg^jhb^Zfb���l�_��q_eh\_dhih^h[gufb�< ;,,,�\��g_f_pdbc�nbehkhn�koheZkl�b Zeobfbd�:ev[_jl�nhg�;hevrlZ^l�ihkljhbe�jh[hl�^ey�hldju\Zgby�b aZdju\Zgby�^\_j_c�<_kvfZ�bgl_j_kgu_�Zg^jhb^u�[ueb�kha^Zgu \�;9,, ± ;9,,, \\��< ;9,,, \��r\_cpZjkdb_�qZkh\sbdb� Iv_j� >jh� b _]h� kug� :gjb� kha^Zeb� f_oZgbq_kdh]h� ibkpZ�� f_oZgbq_kdh]h�om^h`gbdZ� b ^j��Ij_djZkguc� l_Zlj� Z\lhfZlh\� [ue� kha^Zg� \ ;9,,, \�� jmkkdbf�f_oZgbdhf�kZfhmqdhc� Dmeb[bguf�� ?]h� l_Zlj�� ojZgysbcky� \ WjfblZ`_�� ihf_s_g� \ �qZkZo� ybqghc�nb]mju��GZ�jm[_`_�O9,,,�b ;,;�\\���\ wihom�ijhfure_ggh]h�i_j_\hjhlZ��gZqbgZ_lky�gh\uc�wlZi�\ jZa\blbb� Z\lhfZlbdb�� k\yaZgguc� k __ \g_^j_gb_f�\ ijhfure_gghklv��Ihy\bebkv�i_j\u_�Z\lhfZlbq_kdb_� mkljhckl\Z�� d dhlhjuf� hlghkylky� j_]meylhj� mjh\gy� Iheamgh\Z� ������ ]����j_]meylhj� kdhjhklb� iZjh\hc� fZrbgu� MZllZ� ������ ]���� kbkl_fZ� ijh]jZffgh]h� mijZ\e_gby�
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ldZpdbf� klZgdhf� @ZddZjZ� ������ ± ����� ]]��� b l�^�� Wlbf� [ueh� iheh`_gh� gZqZeh�j_]meylhjhkljh_gby�< ����� ]�� \u^Zxsbcky� jmkkdbc�f_oZgbd�b we_dljhl_ogbd�D��DhgklZglbgh\�ij_^eh`be�bkihevah\Zlv� \ iZjh\uo�fZrbgZo� �We_dljhfZ]gblguc�j_]meylhj� kdhjhklb�\jZs_gby��� Z :��RiZdh\kdbc� \ ����� ]�� jZajZ[hlZe� j_]meylhj�� baf_gyxsbc� ih^Zqm� lhieb\Z� \ lhidm�khhl\_lkl\_ggh�baf_g_gbx�^Z\e_gby�iZjZ�\ dhle_��< ����� ]��C� <hagydh\kdbf�b D��<hjhgbguf� \i_j\u_� [ue� hkms_kl\e_g� ijbgpbi� ij_ju\bklh]h� j_]mebjh\Zgby� ijb�mijZ\e_gbb�iblZgb_f�dhleZ�\h^hc�?keb�i_j\u_�j_]meylhju�[ueb�k\yaZgu�k iZjh\hc�fZrbghc��lh�kh�\lhjhc�iheh\bgu�;,;�\��kms_kl\_ggmx� jhev� \ j_]meylhjhkljh_gbb� gZqbgZxl� b]jZlv� ihlj_[ghklb� \ we_dljbq_kdhf�hk\_s_gbb��LZd�� \ ���_ ]h^u� \ jZ[hlZo�<��QbdheZ_\Z� \i_j\u_� [ue� ijbf_g_g� we_dljbq_kdbc�^\b]Zl_ev�� � � : \� ����� ]�� hg� ij_^eh`be� b hkms_kl\be� f_lh^� j_]mebjh\Zgby�� khklZ\ey\rbc�hkgh\m�kh\j_f_gghc�we_dljhfZrbgghc�Z\lhfZlbdb�Wlhl� gh\uc� i_jbh^� jZa\blby� Z\lhfZlbdb� ± i_jbh^� j_]meylhjhkljh_gby�� ^eb\rbcky�k\ur_� ihemlhjZ� klhe_lbc�� ku]jZe� h]jhfgmx� jhev� \ l_ogbd_��< wlh� \j_fy� _s_�f_^e_ggh�bkfmlgh�gZqbgZxl�nhjfbjh\Zlvky�\Z`g_crb_�ijbgpbiu�Z\lhfZlbdb��ijbgpbi�j_]mebjh\Zgby�ih� hldehg_gbx� Iheamgh\Z�MZllZ�� jZa\b\rbcky� \ dhgp_ipbx� h[jZlguo� k\ya_c�� ijbgpbi�j_]mebjh\Zgby�ih�gZ]jmad_��ihkem`b\rbc�hkgh\hc�l_hjbb�bg\ZjbZglghklb�b ^j��GZqbgZy�kdmjkZ� ijhn_kkhjZ� I_l_j[mj]kdh]h� mgb\_jkbl_lZ� >�� Qb`h\Z� \ ����� ]��� l_hjby� j_]meylhjh\�\oh^bl�khklZ\guf�we_f_glhf�\ dmjku�b fhgh]jZnbb�ih�f_oZgbd_�b iZjh\uf�fZrbgZf�H[sZy� l_hjby� j_]meylhjh\� [ueZ� jZajZ[hlZgZ�� \ hkgh\ghf�� \ ����� ± ����� ]]�� \ jZ[hlZo� >��FZdk\_eeZ�b B��<urg_]jZ^kdh]h��Hkgh\hiheZ]Zxsbfb�ljm^Zfb�<urg_]jZ^kdh]h�y\eyxlky���H[�h[s_c�l_hjbb�j_]meylhjh\����H j_]meylhjZo�g_ijyfh]h�^_ckl\by���< wlbo�jZ[hlZo�fh`gh�gZclb� bklhdb� kh\j_f_gguo� bg`_g_jguo� f_lh^h\� bkke_^h\Zgby� mklhcqb\hklb� b dZq_kl\Z�j_]mebjh\Zgby�>hklhcguf� ijh^he`Zl_e_f� ^_eZ� B�� <urg_]jZ^kdh]h� [ue� keh\Zpdbc� bg`_g_j� :��Klh^heZ��jZ[hlu�dhlhjh]h�ihk\ys_gu�bkke_^h\Zgbx�mklhcqb\hklb�jy^Z�ko_f�j_]mebjh\Zgby��\ qZklghklb�� g_ijyfh]h� j_]mebjh\Zgby� k `_kldhc� h[jZlghc� k\yavx�� < wlhl� `_� i_jbh^�knhjfmebjh\Zgu�Ze]_[jZbq_kdb_�djbl_jbb�mklhcqb\hklb�JZmkZ�b =mj\bpZ�;mjguc� jhkl� ijhfure_gghklb� hljZ`Z_lky� b gZ� jZa\blbb� jZ[hl� \ h[eZklb� l_hjbb�j_]mebjh\Zgby�� < dhgp_� ;,;� \�� b gZqZe_� ;;� klhe_lby� kha^Zxlky� gh\u_� \b^u�we_dljhf_oZgbq_kdbo� j_]mebjmxsbo� ijb[hjh\� lZdb_�� dZd� ijh]jZffgu_� j_]meylhju��ke_^ysb_�kbkl_fu�b ko_fu�dhfiZm^bjh\Zgby��LZd��\ �����]��:��>Z\u^h\�jZajZ[hlZe�ijh_dl�i_j\hc� ke_^ys_c� kbkl_fu�� kh^_j`Zs_c� we_dljbq_kdb_� we_f_glu�� ij_^gZagZq_gghc� ^ey�Z\lhfZlbq_kdh]h� ijb^Zgby� hjm^bx� gZ^e_`Zs_]h� m]eZ� \ha\ur_gby \� khhl\_lkl\bb� kbaf_g_gb_f jZkklhygby�^h�p_eb��dhlhjZy [ueZ�ijh^_fhgkljbjh\ZgZ�\ �����]�< ����� ]��gZ�Ijhfure_ggh�om^h`_kl\_gghc�\uklZ\d_�\ Fhkd\_�[ue�ihdZaZg�ijhlhlbi�kh\j_f_ggh]h� ijh]jZffgh]h� j_]meylhjZ�� jZajZ[hlZggh]h� G�� AZoZjh\uf�� >h� gZklhys_]h�\j_f_gb� bkihevam_lky� ijbgpbi� �mklZgh\e_gby� ^himklbfuo� ij_^_evguo� agZq_gbc�j_]mebjm_fh]h� iZjZf_ljZ��� ij_^eh`_gguc� \ ����� ]�� E�� Kg_]mjh\uf�� < wlhl� `_� i_jbh^�jZa\b\Z_lky�iZjZf_ljbq_kdh_� j_]mebjh\Zgb_��jZajZ[hlZgu�^bnn_j_gpbZevguc�j_]meylhj�<��QbdheZ_\uf�b ko_fZ�dhfiZm^bjh\Zgby�]_g_jZlhjh\�F��>heb\h�>h[jh\hevkdbf�;hevrh_�agZq_gb_�^ey�jZa\blby�l_hjbb�j_]mebjh\Zgby�bf_eb�bkke_^h\Zgby�:��Eyimgh\Z��?]h�ljm^��him[ebdh\Zgguc�\ �����]����H[sZy�aZ^ZqZ�mklhcqb\hklb�^\b`_gby��y\beky�\Z`ghc�\_ohc� \ jZa\blbb� l_hjbb� mklhcqb\hklb�� < wlhc� jZ[hl_�:�� Eyimgh\� ^Ze� i_j\h_� \ bklhjbb�gZmdb�fZl_fZlbq_kdb�kljh]h_�hij_^_e_gb_�mklhcqb\hklb�^\b`_gby��Z lZd`_ jZajZ[hlZe ^\Zf_lh^Z� j_r_gby aZ^Zq h[ mklhcqb\hklb�� � I_j\uc� aZdexqZ_lky� \ h[hkgh\Zgbb� bmklZgh\e_gbb� lhqguo� ]jZgbp� ijbf_gbfhklb� ZgZebaZ� mklhcqb\hklb�� hkgh\Zggh]h� gZ�ebg_cguo�^bnn_j_gpbZevguo�mjZ\g_gbyo��Z \lhjhc�iha\hey_l�bkke_^h\Zlv�mklhcqb\hklv�g_�lhevdh�ijb�[_kdhg_qgh�fZeuo� hldehg_gbyo� ± �mklhcqb\hklv� \ fZehf���gh�b ijb�dhg_qguo�hldehg_gbyo�± �mklhcqb\hklv�\ [hevrhf��
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Djmiguc� \deZ^� \ l_hjbx� \g_k� G�� @mdh\kdbc�� dhlhjuc� kha^Ze� l_hjbx� hj[blZevghc�mklhcqb\hklb� gZ� hkgh\_� \ZjbZpbhgguo� ijbgpbih\� ^bgZfbdb�� Z lZd`_� ^Ze�fZl_fZlbq_kdh_�hibkZgb_ ijhp_kkh\� \ ^ebgguo� ljm[hijh\h^Zo�� jZkkfhlj_e� \ebygb_� kmoh]h� lj_gby� \j_]meylhjZo�� bkke_^h\Ze� g_dhlhju_� ijhp_kku� bfimevkgh]h� j_]mebjh\Zgby�� Bf� gZibkZg�i_j\uc�jmkkdbc�mq_[gbd��L_hjby�j_]mebjh\Zgby�oh^Z�fZrbg��������]���D gZqZem� ;;� \�� b \� i_j\hf� _]h� ^_kylbe_lbb� l_hjby� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby�nhjfbjm_lky�dZd�h[sZy�^bkpbiebgZ�k jy^hf�ijbdeZ^guo�jZa^_eh\��Hkh[_ggh�q_ldh�fukev�hl_hjbb�j_]mebjh\Zgby�dZd�^bkpbiebg_�h[s_l_ogbq_kdh]h�oZjZdl_jZ�ijh\h^blky�\ jZ[hlZo�B��<hag_k_gkdh]h� ������ ± ����� ]]��� ± jmdh\h^bl_ey� h^ghc�ba�djmiguo� kh\_lkdbo�rdhe�\ wlhc�h[eZklb�� dhlhjuc� \ ����� ]�� \i_j\u_� \u^\bgme� ijbgpbi� Z\lhghfgh]h� j_]mebjh\Zgby��;hevrhc�_]h�aZkem]hc�y\ey_lky�jZajZ[hldZ�h[s_]h�f_lh^Z�jZa[b_gby�ijhp_kkZ�j_]mebjh\Zgby�k g_kdhevdbfb�j_]mebjm_fufb�\_ebqbgZfb�gZ�jy^�Z\lhghfguo�ijhp_kkh\�Ke_^m_l�hlf_lblv�jy^�bgl_j_kguo�bah[j_l_gbc�wlh]h�i_jbh^Z���Mkljhckl\h�^ey�ihemq_gby�ihklhyggh]h�lhdZ�k ihklhygguf�gZijy`_gb_f�ijb i_j_f_gghf�qbke_�h[hjhlh\�]_g_jZlhjZ��D��R_gn_jZ���Kihkh[�ih\ur_gby�qm\kl\bl_evghklb�j_]mebjh\Zgby�qbkeZ�h[hjhlh\�^\b]Zl_ey��<��<heh^bgZ�b F��IbkZj_gdh�b ^j��>Zgguc�i_jbh^� lZd`_� oZjZdl_jbam_lky� jZa\blb_f� \hijhkh\�Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� ijhba\h^kl\Z b jZkij_^_e_gby� we_dljbq_kdhc� wg_j]bb��;hevrh_� agZq_gb_� bf_eb� jZ[hlu� K�� E_[_^_\Z b� I�� Y^Zgh\Z� \ h[eZklb mklhcqb\hklb�wg_j]hkbkl_f�< ljb^pZlu_�]h^u�;; \��kha^Zxlky�[he__�wnn_dlb\gu_�f_lh^u�bkke_^h\Zgby��\ qZklghklb��qZklhlgu_��Ihy\eyxlky� jZ[hlu� ;� GZcd\bklZ� ������ ]���� kh^_j`Zsb_� djbl_jbc� mklhcqb\hklb�jZ^bhl_ogbq_kdbo�mkbebl_e_c�k h[jZlghc k\yavx��b :��FboZceh\Z� ������]����=Zjfhgbq_kdbc�f_lh^�\ l_hjbb�j_]mebjh\Zgby���dhlhju_�\hreb�\ ijZdlbdm�\ ihke_\h_ggu_�]h^u��< �����]��=��;h^_�b E��FZddhe� \\_eb� eh]Zjbnfbq_kdb_� qZklhlgu_�oZjZdl_jbklbdb��=��;jZmg��:��Ohee��>��D_fi[_ee��=��Q_klgZl��<��Kheh^h\gbdh\� aZ\_jrbeb�jZajZ[hldm�qZklhlguo�f_lh^h\�kbgl_aZ�bjZkq_lZ�kbkl_f��ijb^Z\�bf�nhjfm��m^h[gmx�^ey�bg`_g_jguo�jZkq_lh\�< ���± ���]h^u�jZajZ[Zlu\Zxlky�hkgh\u�l_hjbb�g_ebg_cguo�kbkl_f��keh`ghklv�dhlhjuo�khklhbl� \ hlkmlkl\bb� _^bgh]h� h[s_]h�fZl_fZlbq_kdh]h ZiiZjZlZ�� A^_kv� ke_^m_l� hlf_lblv�jZ[hlu� ih� mklhcqb\hklb �:��Emjv_� ������ ± ����� ]]����:��E_lh\Z� ������ ]���� AZ\_jrZxsbf�wlZihf� wlh]h� gZijZ\e_gby� kqblZ_lky� jZajZ[hldZ� l_hjbb� Z[khexlghc� mklhcqb\hklb��\u^\bgmlhc :��Emjv_� b <��Ihklgbdh\uf� ������ ]���� [he__� ^_lZevgh� knhjfmebjh\Zgghc�F��:ca_jfZghf� ������� ����� ]]��� b ^h\_^_gghc� ^h� baysgh]h� j_r_gby� jmfugkdbf� mq_guf� <��Ihih\uf�������]���;hevrh_� agZq_gb_� ^ey� dZq_kl\_ggh]h� bkke_^h\Zgby� g_ebg_cguo� kbkl_f� bf_xl� f_lh^u�nZah\hc�iehkdhklb�b nZah\h]h ijhkljZgkl\Z��hkgh\u�dhlhjuo�aZeh`_gu�:� :g^jhgh\uf�b _]h�rdhehc�\ �����± �����]]�Y�� Puidbguf� jZajZ[hlZgu� hkgh\u� l_hjbb� j_e_cguo� ������ ]��� b bfimevkguo� ����_]h^u��kbkl_f�k jZaebqgufb�\b^Zfb�fh^meypbb��G� Djueh\uf�b G��;h]hex[h\uf�������]���jZajZ[hlZg�f_lh^� ]Zjfhgbq_kdh]h�[ZeZgkZ�^ey�hij_^_e_gby�iZjZf_ljh\�Z\lhdhe_[Zgbc b�mkeh\bc�bo�\hagbdgh\_gby�< ihke_\h_ggu_� ]h^u� l_hjby� Z\lhfZlbq_kdh]h� mijZ\e_gby� jZa\b\ZeZkv� ieh^hl\hjgh�� bmihfygmlv�h[h \k_o�gZijZ\e_gbyo�b Z\lhjZo�ijhklh�g_\hafh`gh��<hl�g_dhlhju_�ba�gbo��l_hjby�Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� ih� \hafms_gbx�� l_hjby� dhfi_gkZpbb� \hafms_gbc� bbg\ZjbZglghklb�jZajZ[hlZgu�\ ljm^Zo�=��SbiZgh\Z��<��Dme_[ZdbgZ��;��I_ljh\Z�b ^j���ijbgpbiu�wdklj_fZevgh]h� mijZ\e_gby� b l_hjby ihbkdZ� wdklj_fmfZ� jZajZ[hlZgu� <�� DZaZd_\bq_f�� :��N_ev^[Zmfhf�� :�� DjZkh\kdbf�� < wlb� `_ ]h^u� kha^Zxlky� hkgh\u� l_hjbb� hilbfZevgh]h�mijZ\e_gby�E��Ihgljy]bguf��:��E_lh\uf��G��DjZkh\kdbf�b ^j�< gZklhys__� \j_fy� agZq_gb_� l_hjbb� Z\lhfZlbq_kdh]h� mijZ\e_gby� i_j_jhkeh� jZfdb�lhevdh� l_ogbq_kdbo� kbkl_f�� >bgZfbq_kdb_� mijZ\ey_fu_� ijhp_kku� bf_xl� f_klh� \ `b\uo�hj]ZgbafZo��wdhghfbq_kdbo�b hj]ZgbaZpbhgguo q_eh\_dh�fZrbgguo�kbkl_fZo��bo�\ebygb_�kms_kl\_ggh�b hldZa�hl�gbo�ijb\h^bl�d djmiguf�ihl_jyf�
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>Zevg_cr__� jZa\blb_� b mkeh`g_gb_� kbkl_f� Z\lhfZlbq_kdb� ijb\_eh� d kha^Zgbx�Z\lhfZlbabjh\Zgguo� kbkl_f� mijZ\e_gby� �:KM�� l_ogheh]bq_kdbfb� ijhp_kkZfb� �:KMLI���ijhba\h^kl\hf� �:KMI�� b hljZkevx� �:KMH��� Ih� b^_heh]bb� ihkljh_gby� wlb� kbkl_fu�^hklZlhqgh� [ebadb� f_`^m� kh[hc�� ohly� nmgdpbb� b l_ogbq_kdb_� kj_^kl\Z�� gZ� dhlhjuo�j_Zebamxlky�wlb�:KM��oZjZdl_j�j_rZ_fuo�aZ^Zq�kms_kl\_ggh�hlebqZxlky�
������HKGH<GU?�IHGYLBY�B HIJ?>?E?GBY

AZ^ZqZ� Z\lhfZlbaZpbb� khklhbl� \ hkms_kl\e_gbb� Z\lhfZlbq_kdh]h� mijZ\e_gby�jZaebqgufb�l_ogbq_kdbfb�ijhp_kkZfb�Ex[hc� l_ogheh]bq_kdbc� ijhp_kk� fh`gh� jZkqe_gblv� gZ� jy^� [he__� ijhkluo�g_jZ\ghagZqguo�khklZ\guo��gh�k\yaZgguo�f_`^m�kh[hc�ijhp_kkh\��< k\yab�k wlbf ]h\hjyl��qlh� \ l_ogheh]bq_kdhf� ijhp_kk_� \u^_eyxl� jZ[hqb_� hi_jZpbb�� l�_�� ^_ckl\by��g_ihkj_^kl\_gguf�j_amevlZlhf�dhlhjuo�y\ey_lky� lj_[m_fZy�h[jZ[hldZ�fZl_jbZeZ��wg_j]bb��bgnhjfZpbb��b hi_jZpbb�mijZ\e_gby��h[_ki_qb\Zxsb_�ijb^Zgb_�\ gm`gu_�fhf_glu�gm`guo�j_`bfh\��gZijZ\e_gbc�b l�i�JZ[hqb_�hi_jZpbb�khijy`_gu�k aZljZlZfb�wg_j]bb��b��_keb�hgb�\uihegyxlky�q_eh\_dhf��lh�gZ� bo� \uiheg_gb_� aZljZqb\Z_lky� _]h�nbabq_kdZy� kbeZ��GZ� hi_jZpbb� mijZ\e_gby� aZljZqb\Z_lky�bgl_ee_dlmZevguc� ljm^� q_eh\_dZ�� b wlb� hi_jZpbb� lj_[mxl� hij_^_e_gghc� d\ZebnbdZpbb�bkihegbl_ey�AZf_gZ� ljm^Z� q_eh\_dZ� \ jZ[hqbo� hi_jZpbyo� jZ[hlhc�fZrbg� b f_oZgbafh\�gZau\Z_lky�f_oZgbaZpb_c�Kh\hdmighklv� hi_jZpbc� mijZ\e_gby� h[jZam_l� ijhp_kk� mijZ\e_gby�� LZdbf� h[jZahf�� ih^�mijZ\e_gb_f ihgbfZxl� lZdmx� hj]ZgbaZpbx� lh]h� beb� bgh]h� ijhp_kkZ�� dhlhjZy� h[_ki_qb\Z_l�^hklb`_gb_�hij_^_e_gghc�p_eb�AZf_gZ� ljm^Z� q_eh\_dZ� \ hi_jZpbyo� mijZ\e_gby� ^_ckl\byfb� l_ogbq_kdbo� mijZ\eyxsbo�mkljhckl\ gZau\Z_lky� Z\lhfZlbaZpb_c�� L_ogbq_kdh_� mkljhckl\h�� \uihegyxs__� hi_jZpbb�mijZ\e_gby� [_a� g_ihkj_^kl\_ggh]h� mqZklby� q_eh\_dZ�� gZau\Z_lky� Z\lhfZlbq_kdbf�mkljhckl\hf�Kh\hdmighklv� l_ogbq_kdbo� kj_^kl\�� \uihegyxsbo� ^Zgguc� ijhp_kk�� y\ey_lky� h[t_dlhf�mijZ\e_gby�� Kh\hdmighklv� kj_^kl\� mijZ\e_gby� b h[t_dlZ� h[jZam_l� kbkl_fm� mijZ\e_gby��Kbkl_fZ��\ dhlhjhc�\k_�jZ[hqb_�hi_jZpbb�b hi_jZpbb�mijZ\e_gby�\uihegyxl�Z\lhfZlbq_kdb_�mkljhckl\Z��gZau\Z_lky�Z\lhfZlbq_kdhc� Kbkl_fZ��\ dhlhjhc�Z\lhfZlbabjh\ZgZ�lhevdh�qZklv�hi_jZpbc�� ^jm]Zy� `_� bo� qZklv� khojZgy_lky� aZ� ex^vfb�� gZau\Z_lky� Z\lhfZlbabjh\Zgghc��qZklbqgh Z\lhfZlbq_kdhc��QZklguf� kemqZ_f� mijZ\e_gby� y\ey_lky�j_]mebjh\Zgb_��Ijb�j_]mebjh\Zgbb�dhhj^bgZlu�ijhp_kkZ� �^Z\e_gb_�� l_fi_jZlmjZ�� jZkoh^�� iheh`_gb_� b ij��� ih^^_j`b\Zxlky� gZ� aZ^Zgghf�agZq_gbb�k ihfhsvx�ki_pbZevguo�mkljhckl\� ± Z\lhfZlbq_kdbo�j_]meylhjh\��Kh\hdmighklv�j_]mebjm_fh]h� h[t_dlZ� b Z\lhfZlbq_kdh]h� j_]meylhjZ� h[jZam_l� kbkl_fm� Z\lhfZlbq_kdh]h�j_]mebjh\Zgby��H[t_dlu�j_]mebjh\Zgby�b mijZ\e_gby�ih�k\h_c�nbabq_kdhc�ijbjh^_�\_kvfZ�jZaghh[jZagu��gh�ijbgpbiu�ihkljh_gby�kbkl_f�mijZ\e_gby�b f_lh^u�bo�bkke_^h\Zgby�h^gb�b l_�`_�>ey� gZ]ey^gh]h� ko_fZlbq_kdh]h� bah[jZ`_gby� kbkl_fu� Z\lhfZlbq_kdh]h� mijZ\e_gby��j_]mebjh\Zgby�� bkihevamxl� kljmdlmjgu_� ko_fu�� \ dhlhjuo� hl^_evgu_� we_f_glu� kbkl_fu�bah[jZ`Zxlky�\ \b^_�ijyfhm]hevgbdh\��Z k\yab�f_`^m�we_f_glZfb�± ebgbyfb�kh�klj_edZfb��ihdZau\Zxsbfb�gZijZ\e_gb_�i_j_^Zqb�kb]gZeZ��jbk��������
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H[t_dl � � �Z� [�
Jbk��������Ijbf_ju�kljmdlmjguo�ko_f�Z ±�h^bg�we_f_gl�kbkl_fu� [ ±�g_kdhevdh�we_f_glh\�kbkl_fu

Hkgh\gufb� we_f_glZfb� kbkl_fu� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� y\eyxlky� h[t_dl� bj_]mebjmxs__�mkljhckl\h��j_]meylhj��
H[t_dl

X�W� \�W�[\�W� H[t_dl
X��W�[\��W� XQ�W������ \��W�\P�W�����������[\O�W�

Z� [�

Jbk��������Ijbf_ju�bah[jZ`_gby�h[t_dlh\�k \oh^gufb�b\uoh^gufb�kb]gZeZfb�Z ± h^ghk\yaguc�± oZjZdl_jbam_lky�gZebqb_f�\_dlhjh\��bf_xsbo�ih�h^ghc�dhhj^bgZl_��[ ± fgh]hk\yaguc�± oZjZdl_jbam_lky�g_kdhevdbfb�\aZbfhk\yaZggufb�dhhj^bgZlZfb
Ex[hc� we_f_gl� kbkl_fu� oZjZdl_jbam_lky� \oh^ghc� dhhj^bgZlhc� �kb]gZehf�� [�W�� b\uoh^ghc�dhhj^bgZlhc�\�W���dhlhjZy� aZ\bkbl�hl�\oh^gh]h�kb]gZeZ��< k\hx�hq_j_^v�\oh^gZy�dhhj^bgZlZ� fh`_l� ghkblv� \hafmsZxsbc� b mijZ\eyxsbc� �j_]mebjmxsbc�� oZjZdl_j��<hafmsZxs__� \ha^_ckl\b_� �\hafms_gb_�� [\�W�� \uau\Z_l� hldehg_gb_� mijZ\ey_fhc��j_]mebjm_fhc��dhhj^bgZlu�hl� aZ^Zggh]h� agZq_gby��MijZ\eyxs__�X�W�� �j_]mebjmxs__�[j�W���\ha^_ckl\b_� kem`bl� ^ey� ih^^_j`Zgby� mijZ\ey_fhc� �j_]mebjm_fhc�� dhhj^bgZlu� \�W�� \khhl\_lkl\bb�k g_dhlhjuf�aZdhghf mijZ\e_gby��ih^^_j`Zgby�j_]mebjm_fhc�dhhj^bgZlu�gZ�aZ^Zgghf�mjh\g_���jbk�������H[t_dlZfb� mijZ\e_gby� y\eyxlky� \ ijhp_kkZo� obfbq_kdhc� l_ogheh]bb� ± f_oZgbafu��fZrbgu� b ZiiZjZlu�� \ dhlhjuo� ijhl_dZxl� l_ogheh]bq_kdb_� ijhp_kku� �baf_evq_gb_��i_j_f_rb\Zgb_�� djbklZeebaZpby�� kmrdZ� b ^j���� ijhba\h^kl\Z� k_jghc� dbkehlu��Z\lhfh[bevguo�rbg�b l�i���ij_^ijbylby�± aZ\h^u��nZ[jbdb�b p_eu_�hljZkeb�± obfbq_kdZy��g_nl_i_j_jZ[Zlu\ZxsZy�b l�i�

������IJBGPBIU�J?=MEBJH<:GBY
I_j\uc�ijhfure_gguc�j_]meylhj��dZd�m`_�]h\hjbehkv�jZg__��[ue�bah[j_l_g�\ �����]��B��Iheamgh\uf� ^ey� kha^Zgghc� bf� iZjh\hc� fZrbgu�� IjbgpbibZevgZy� ko_fZ� j_]meylhjZ�ijb\_^_gZ�gZ�jbk������AZ^Zq_c� j_]mebjh\Zgby� y\ey_lky� ih^^_j`Zgb_� \ iZjh\hf� dhle_� ihklhyggh]h� mjh\gy��J_]meylhj� ij_^klZ\ey_l� kh[hc� ihieZ\hd� ��� k\yaZgguc� kbkl_fhc� juqZ]h\� k j_]mebjmxs_c�aZkehgdhc� ��� Ijb� m\_ebq_gbb� mjh\gy� ihieZ\hd� ih^gbfZ_lky� \\_jo�� \ j_amevlZl_� q_]h�aZkehgdZ himkdZ_lky�� i_j_dju\Zy� ljm[hijh\h^� b mf_gvrZy� ih^Zqm� \h^u� \ dhl_e�� Ijb�mf_gvr_gbb� mjh\gy� ihieZ\hd� himkdZ_lky�� qlh� ijb\h^bl� d m\_ebq_gbx� ih^Zqb� \h^u� b��ke_^h\Zl_evgh��d ih\ur_gbx�mjh\gy�
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Jbk��������J_]meylhj�Iheamgh\Z

IjZdlbq_kdb� h^gh\j_f_ggh� k B��Iheamgh\uf� \ ����� ]��>`_cfk�MZll� kdhgkljmbjh\Ze�p_gljh[_`guc�j_]meylhj�qbkeZ�h[hjhlh\�\ZeZ�iZjh\hc�fZrbgu��jbk�������
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Jbk��������J_]meylhj�MZllZ
Ijb� baf_g_gbb� qbkeZ� h[hjhlh\� \ZeZ� ]jmau� � ih^� ^_ckl\b_f� p_gljh[_`ghc� kbeu�baf_gyxl� k\h_� iheh`_gb_�� qlh� ijb\h^bl� d i_j_f_s_gbx� j_]mebjmxs_]h� hj]ZgZ� � bbaf_g_gbx�ih^Zqb�iZjZ��Wlh�\ k\hx�hq_j_^v�\uau\Z_l�baf_g_gb_�qbkeZ�h[hjhlh\�\ZeZ��gh�\gZijZ\e_gbb��ijhlb\hiheh`ghf�bkoh^ghfm�KjZ\gbl_evguc�ZgZeba�jZkkfhlj_gguo�j_]meylhjh\�ihdZau\Z_l��qlh�h[Z hgb�ihkljh_gu�ih�_^bghfm�ijbgpbim��dhlhjuc�gZ]ey^gh�ijhy\ey_lky�gZ�kljmdlmjghc�ko_f_��ij_^klZ\e_gghc�gZ�jbk����� [�
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J_]meylhj

H[t_dl
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J_]meylhj
Jbk��������Kljmdlmjgu_�ko_fu�kbkl_f�j_]mebjh\Zgby�Z ± Iheamgh\Z��[ ± MZllZ

< jZkkfZljb\Z_fuo� ijbf_jZo� hkgh\gufb we_f_glZfb� kbkl_fu� Z\lhfZlbq_kdh]h�j_]mebjh\Zgby� y\eyxlky�� h[t_dl� ± iZjh\hc� dhl_e� b iZjh\Zy� fZrbgZ�� j_]mebjmxs__�mkljhckl\h� ± ihieZ\hd� b p_gljh[_`gZy� fmnlZ� k j_]mebjmxsbfb� aZkehgdZfb��khhl\_lkl\_ggh��\ j_]meylhjZo�Iheamgh\Z�b MZllZ�
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<uoh^gu_� dhhj^bgZlu�� hgb� `_� b j_]mebjm_fu_� i_j_f_ggu_� ± mjh\_gv� G b qbkeh�h[hjhlh\�Q��j_]mebjmxsb_�i_j_f_ggu_�± ih^ZqZ�\h^u�\ iZjh\hc�dhl_e�± *\ b jZkoh^�iZjZ�\iZjh\mx�fZrbgm�± *i��\hafmsZxsb_�\ha^_ckl\by�± ^Z\e_gb_�iZjZ�\ dhle_��jZkoh^�lhieb\Z��_]h� l_iehl\hjgZy� kihkh[ghklv� \ i_j\hf� kemqZ_� b \h� \lhjhf� ± gZ]jmadZ� gZ� \Zem� iZjh\hc�fZrbgu��^Z\e_gb_�iZjZ�\ ljm[hijh\h^_�Ijbgpbi�� ih� dhlhjhfm� ihkljh_gu� j_]meylhju�Iheamgh\Z� b MZllZ�� khklhbl� \ lhf�� qlh�j_]meylhj� baf_gy_l� j_]mebjmxs__� \ha^_ckl\b_� ijb� hldehg_gbb� j_]mebjm_fhc� i_j_f_gghc�hl aZ^Zggh]h�agZq_gby�g_aZ\bkbfh�hl�ijbqbg��\ua\Z\rbo�wlh�hldehg_gb_��LZdbf�h[jZahf��\aZ\bkbfhklb�hl�agZq_gby�\uoh^gh]h�kb]gZeZ�h[t_dlZ�j_]meylhj�baf_gy_l�_]h�\oh^ghc�kb]gZe��>ey� j_ZebaZpbb� Ze]hjblfZ� j_]mebjh\Zgby� \ dhgkljmdpbx� kbkl_fu� \\h^blky� k\yav��ihemqb\rZy� gZa\Zgb_� h[jZlghc� k\yab�� ihlhfm� qlh� ih� g_c� ijhbkoh^bl� i_j_^ZqZ� kb]gZeZ� k\uoh^Z�h[t_dlZ�gZ�_]h�\oh^�ih�gZijZ\e_gbx��h[jZlghfm�gZijZ\e_gbx�i_j_^Zqb hkgh\gh]h�\ha^_ckl\by� gZ� h[t_dl�� H[t_dl� b j_]meylhj� h[jZamxl� aZfdgmlmx� kbkl_fm�� gZau\Z_fmx�Z\lhfZlbq_kdhc�kbkl_fhc�j_]mebjh\Zgby��:KJ���?keb�kb]gZe�h[jZlghc�k\yab kdeZ^u\Z_lky k�hkgh\guf kb]gZehf�� lh� k\yav� gZau\Z_lky� iheh`bl_evghc�� _keb� \uqblZ_lky� ±hljbpZl_evghc��< Z\lhfZlbq_kdbo�kbkl_fZo�mijZ\e_gby�k\yav�\k_]^Z�hljbpZl_evgZ�Ko_fu�k h[jZlghc�k\yavx�hkms_kl\eyxl�mijZ\e_gb_�ih hldehg_gbx �jbk�������ihdZaZl_ey�ijhp_kkZ�± \uoh^ghc�dhhj^bgZlu�\�W��hl�aZ^Zggh]h�agZq_gby�\aZ^���' \  �\�W��± \aZ^ ± gZau\Z_lkyhldehg_gb_f beb�hrb[dhc mijZ\e_gby�
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Jbk��������KljmdlmjgZy�ko_fZ�j_]mebjh\Zgby�ih�hldehg_gbx
JZkkfhlj_ggZy� kbkl_fZ� mijZ\e_gby� k h[jZlghc� k\yavx� hlghkblky� d deZkkm� kbkl_f�Z\lhfZlbq_kdh]h�j_]mebjh\Zgby�ih hldehg_gbx�LZdbf� h[jZahf�� Z\lhfZlbq_kdhc� kbkl_fhc� j_]mebjh\Zgby� ih� hldehg_gbx� gZau\Zxl�kbkl_fm��\ dhlhjhc baf_jy_lky�hldehg_gb_�j_]mebjm_fhc�\_ebqbgu�hl�aZ^Zggh]h�agZq_gby�b\ aZ\bkbfhklb� hl� baf_j_ggh]h� hldehg_gby� ih^Z_lky� lZdh_� \ha^_ckl\b_� gZ� j_]mebjmxsbc�hj]Zg��dhlhjh_�mf_gvrZ_l�\_ebqbgm�hldehg_gby�lZd��qlh�' \o ��ijb Wof�Djhf_�j_]mebjh\Zgby�ih�hldehg_gbx�\hafh`_g�^jm]hc�kihkh[�j_]mebjh\Zgby�± wlh�j_]mebjh\Zgb_�ih�\hafms_gbx�beb�dhfi_gkZpby�\hafms_gbc��< wlhf�kemqZ_�j_]mebjmxs__�\ha^_ckl\b_�\ujZ[Zlu\Z_lky�j_]meylhjhf�\ aZ\bkbfhklb�hl�\_ebqbgu�\hafms_gby��Kbkl_fu�j_]mebjh\Zgby�ih�\hafms_gbx�y\eyxlky�jZahfdgmlufb�kbkl_fZfb��lZd�dZd�\ gbo�hlkmlkl\m_l�h[jZlgZy�k\yav��jbk��������B^_y�wlh]h�kihkh[Z�aZdexqZ_lky�\ lhf��qlh��_keb�fu�kfh`_f�dhfi_gkbjh\Zlv�\k_�\hafms_gby�\ kbkl_f_��lh�j_]mebjm_fZy�\_ebqbgZ�g_�[m^_l�hldehgylvky�hl�aZ^Zggh]h�agZq_gby��Ke_^m_l�aZf_lblv��qlh�dhfi_gkZpby�^hklb]Z_lky�lhevdh�ih�baf_jy_fuf�\hafms_gbyf�JZkkfZljb\Z_fuc� ijbgpbi� j_]mebjh\Zgby� \i_j\u_� [ue� ij_^eh`_g� \ ����� ]��njZgpmakdbf�bg`_g_jhf�@��Ihgk_e_�ijb�jZajZ[hld_�l_hjbb�p_gljh[_`guo�j_]meylhjh\�oh^Z�fZrbg�ih�gZ]jmad_ gZ�\Zem�fZrbgu��y\eyxs_cky�h^gbf�ba�hkgh\guo�\hafms_gbc�\ h[t_dl_��gh� j_Zebah\Zlv� k\h_� ij_^eh`_gb_� gZ� ijZdlbd_� _fm� g_� m^Zehkv�� lZd� dZd� ^bgZfbq_kdb_�k\hckl\Z�fZrbgu�g_�^himkdZeb�g_ihkj_^kl\_ggh]h�bkihevah\Zgby�ijbgpbiZ�dhfi_gkZpbb�
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H[t_dl \
J_]meylhj
[

[\
[j

Jbk��������KljmdlmjgZy�ko_fZ�j_]mebjh\Zgby�ih�\hafms_gbx< ����� ]�� [ue� ij_^eh`_g� ijbgpbi� bg\ZjbZglghklb� ± ^hklb`_gb_� g_aZ\bkbfhklb�mijZ\ey_fhc�dhhj^bgZlu�hl�\hafms_gbc��ijZdlbq_kdZy�j_ZebaZpby�dhlhjh]h�[ueZ�ihemq_gZ�lhevdh�\ ���_ ]h^u�G_^hklZlhd� kbkl_f�� ihkljh_gguo� ih� ijbgpbim� dhfi_gkZpbb� \hafms_gbc� hq_\b^_g��Dhfi_gkbjh\Zlv�\k_�\hafh`gu_�\hafms_gby�\ h[t_dl_�m^Z_lky�djZcg_�j_^dh��Z gZebqb_�lZdbo�\hafms_gbc�dZd�dhe_[Zgb_� khklhygby�Zlfhkn_ju��klZj_gb_�dZlZebaZlhjZ��hleh`_gb_�khe_c�\ZiiZjZl_�� l�_�� ijhba\hevgh_� baf_g_gb_� k\hckl\� h[t_dlZ�� \hh[s_� g_� ih^e_`bl� dhfi_gkZpbb��GZijbf_j��hiZkghklv�bkihevah\Zgby�ijbgpbiZ�Ihgk_e_�ijb�j_]mebjh\Zgbb�mjh\gy�`b^dhklb�\_fdhklb��dh]^Z�ijblhd�`b^dhklb�khhlghkblky�k __�jZkoh^hf��aZdexqZ_lky�\ lhf��qlh�\ke_^kl\b_�baf_g_gby�jZkoh^guo�oZjZdl_jbklbd�\_glbe_c�gZ�ijblhd_�b jZkoh^_��bkiZj_gby�`b^dhklb��__^j_gZ`Z�b l�i���_fdhklv�fh`_l�i_j_ihegblvky��eb[h�himkl_lv�J_]mebjh\Zgb_�ih�hldehg_gbx�ebr_gh�wlh]h�g_^hklZldZ��a^_kv�dhfi_gkZpby�hldehg_gby�j_]mebjm_fhc�dhhj^bgZlu�hl� aZ^Zgghc�ijhbkoh^bl�g_aZ\bkbfh�hl�lh]h��dZdbfb�ijbqbgZfb�\ua\Zgh� wlh� hldehg_gb_��gh� \uihegblv� h^gh\j_f_ggh� mkeh\by� lhqghklb�b [ukljh^_ckl\by�ljm^gh�� QZklh� ih\ur_gb_� lhqghklb� b [ukljh^_ckl\by� kbkl_fu� ijb\h^bl� d __�g_jZ[hlhkihkh[ghklb�GZb[he__� wnn_dlb\gufb� kbkl_fZfb j_]mebjh\Zgby� y\eyxlky� dhf[bgbjh\Zggu_ $K3��khq_lZxsb_�h[Z�jZkkfZljb\Z_fuo�ijbgpbiZ��jbk�������< wlbo� kbkl_fZo� gZb[he__� kbevgu_� \hafms_gby� dhfi_gkbjmxlky� ki_pbZevguf�j_]meylhjhf��Z dhglmj�j_]mebjh\Zgby�ih�h[jZlghc�k\yab�mkljZgy_l�hldehg_gby�j_]mebjm_fhcdhhj^bgZlu��\ua\Zggu_�^jm]bfb�\hafms_gbyfb�LZdbf� h[jZahf�� \ hkgh\_� ihkljh_gby� kbkl_fu� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� e_`Zl�h[sb_� nmg^Zf_glZevgu_� ijbgpbiu� j_]mebjh\Zgby�� hij_^_eyxsb_�� dZdbf� h[jZahf�hkms_kl\ey_lky�ih^^_j`Zgb_�j_]mebjm_fhc�\_ebqbgu�gZ�aZ^Zgghf�mjh\g_�\ khhl\_lkl\bb�kijbqbgZfb��\uau\Zxsbfb�__ hldehg_gb_�hl�wlh]h�mjh\gy���< gZklhys__�\j_fy�ba\_klgh�b

H[t_dl \
J_]meylhj��
[
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[j
J_]meylhj�� \aZ^

Jbk��������KljmdlmjgZy�ko_fZ�dhf[bgbjh\Zgghc�$K3bkihevamxl� ^\Z� nmg^Zf_glZevguo� ijbgpbiZ� j_]mebjh\Zgby�� ijbgpbi� j_]mebjh\Zgby� ihhldehg_gbx b ijbgpbi�j_]mebjh\Zgby�ih \hafms_gbx�
������IJBF?JU�KBKL?F�:<LHF:LBQ?KDH=H�J?=MEBJH<:GBY�< OBFBQ?KDHC�L?OGHEH=BB

Ijbf_j �� J_]mebjh\Zgb_�l_fi_jZlmju�ijh^mdlZ�\ dh`mohljm[qZlhf�l_iehh[f_ggbd_�



��

IhdZaZl_e_f�wnn_dlb\ghklb�j_]mebjh\Zgby�y\ey_lky�ih^^_j`Zgb_�l_fi_jZlmju�ijh^mdlZ�gZ�\uoh^_�ba�l_iehh[f_ggbdZ�gZ�aZ^Zgghf�mjh\g_�< jZkkfZljb\Z_fhf� ijbf_j_� l_fi_jZlmjZ� ijh^mdlZ� y\ey_lky� \uoh^ghc� j_]mebjm_fhc�dhhj^bgZlhc��KlZ[bebaZpbx� l_fi_jZlmju�e_]dh�hkms_kl\blv��bkihevamy�\ dZq_kl\_�\oh^gh]h�j_]mebjmxs_]h� \ha^_ckl\by� jZkoh^� ]hjyq_]h� l_iehghkbl_ey� *]�l �jbk�� ������ :gZeba� h[t_dlZ�ihdZau\Z_l��qlh�mkljZgblv�[hevrmx�qZklv�\hafmsZxsbo�\ha^_ckl\bc�g_\hafh`gh��< k\yab�kwlbf� ij_^eZ]Z_lky� kbkl_fZ� j_]mebjh\Zgby� ih� hldehg_gbx� l_fi_jZlmju� ijh^mdlZ� iml_f�baf_g_gby�jZkoh^Z�]hjyq_]h�l_iehghkbl_ey�

H[t_dl

Z�

*]�l
7aZ^

J_]meylhj L_jfhiZjZ
L_iehghkbl_ev

Ijh^mdl

L_iehghkbl_ev
Ijh^mdl

Bkihegbl_evgucf_oZgbaf

J_]meylhj
[�7

Jbk��������Kbkl_fZ�j_]mebjh\Zgby�l_fi_jZlmju�ijh^mdlZ�\ l_iehh[f_ggbd_�Z ± l_ogheh]bq_kdZy�ko_fZ��[ ± kljmdlmjgZy�ko_fZ
Ijbf_j ���� J_]mebjh\Zgb_�^Z\e_gby�\ \_jog_c�qZklb�j_dlbnbdZpbhgghc�dhehggu�
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H[t_dl

Z�

*i

3aZ^

J_]meylhj^Z\e_gby
<ha^mo

J_]meylhj
[�

>bklbeeyl

IZj

3

Jbk���������Kbkl_fZ�j_]mebjh\Zgby�^Z\e_gby�\ \_jog_c�qZklb�dhehggu�Z ± l_ogheh]bq_kdZy�ko_fZ��[ ± kljmdlmjgZy�ko_fZ
< \Zdmmfguo� j_dlbnbdZpbhgguo� dhehggZo� ^Z\e_gb_� �jZajy`_gb_�� h[uqgh�j_]mebjm_lky�baf_g_gb_f�ih^Zqb�\ha^moZ�beb�bg_jlgh]h�]ZaZ�\ ebgbx�f_`^m�^_ne_]fZlhjhf�b iZjh\uf� �\h^yguf�� w`_dlhjhf� �jbk� ������� A^_kv� j_]mebjm_fhc� \_ebqbghc� y\ey_lky�jZajy`_gb_��Z j_]mebjmxs_c�± jZkoh^�\ha^moZ��< jZkkfhlj_gguo�kemqZyo�kljmdlmjgu_�ko_fu�kbkl_f�Z\lhfZlbq_kdh]h�j_]mebjh\Zgby�ghkyl� mijhs_gguc� oZjZdl_j�� < ex[hc� j_Zevghc� $K3 fh`gh� \u^_eblv� ke_^mxsb_�khklZ\gu_� we_f_glu�� h[t_dl� j_]mebjh\Zgby�� qm\kl\bl_evguc� we_f_gl� �gZijbf_j��l_jfhiZjZ��� mkbebl_evgh�ij_h[jZah\Zl_evgh_� mkljhckl\h�� j_]meylhj�� bkihegbl_evguc�f_oZgbaf� �gZijbf_j�� f_f[jZgguc� bkihegbl_evguc� f_oZgbaf��� j_]mebjmxsbc� hj]Zg�gZijbf_j���aZkehgdZ����IhegZy kljmdlmjgZy ko_fZ bah[jZ`_gZ�gZ�jbk�������

H[t_dl
J_]mebjm�xsbchj]Zg
Bkihegb�l_evguc�f_oZgbaf

Qm\kl\bl_ev�guc�we_f_gl
Ij_h[jZah�\Zl_ev

AZ^ZlqbdJ_]meylhj

>Zlqbd
[\[ \

Jbk���������KljmdlmjgZy�ko_fZ�:KJ
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< ^Zevg_cr_f� bkihevamxlky� lhevdh� mijhs_ggu_� ko_fu�� mkeh\gh� hlghky� ^Zlqbd��qm\kl\bl_evghc�we_f_gl���ij_h[jZah\Zl_ev��bkihegbl_evguc�f_oZgbaf��j_]mebjmxsbc�hj]Zg�d h[t_dlm�� Ih^h[gh_� mijhs_gb_� h[tykgy_lky� l_f�� qlh� oZjZdl_jbklbdb� ^ZlqbdZ� bj_]mebjmxs_]h�hj]ZgZ�k bkihegbl_evguf�f_oZgbafhf��mklZgZ\eb\Z_fuo�g_ihkj_^kl\_ggh�gZ�h[t_dl_��g_�baf_gyxlky�\ ijhp_kk_�wdkiemZlZpbb�kbkl_fu�b mqblu\Zxlky�ijb�ijh_dlbjh\Zgbb�$K3 \f_kl_�k oZjZdl_jbklbdZfb�h[t_dlZ�
������DE:KKBNBD:PBY�KBKL?F�:<LHF:LBQ?KDH=H�MIJ:<E?GBY

<k_� kbkl_fu� Z\lhfZlbq_kdh]h� mijZ\e_gby� b j_]mebjh\Zgby� ^_eylky� ih� jZaebqguf�ijbagZdZf�gZ�ke_^mxsb_�hkgh\gu_�deZkku�� Ih�hkgh\guf�\b^Zf�mjZ\g_gbc�^bgZfbdb�ijhp_kkh\�mijZ\e_gby��Z��ebg_cgu_�kbkl_fu�[��g_ebg_cgu_�kbkl_fu��� � < aZ\bkbfhklb�hl�dhwnnbpb_glh\�mjZ\g_gbc�b \b^Z�mjZ\g_gbc�dZd�ebg_cgu_��lZd�bg_ebg_cgu_ kbkl_fu�ih^jZa^_eyxlky�gZ�Z�� kbkl_fu�� hibku\Z_fu_� h[udgh\_ggufb� ^bnn_j_gpbZevgufb� mjZ\g_gbyfb� kihklhyggufb�dhwnnbpb_glZfb�[�� kbkl_fu�� hibku\Z_fu_� h[udgh\_ggufb� ^bnn_j_gpbZevgufb� mjZ\g_gbyfb� ki_j_f_ggufb�dhwnnbpb_glZfb�\��kbkl_fu��hibku\Z_fu_�mjZ\g_gbyfb�\ qZklguo�ijhba\h^guo�]��kbkl_fu�k aZiZa^u\Zgb_f��hibku\Z_fu_�mjZ\g_gbyfb�k aZiZa^u\Zxsbf�Zj]mf_glhf�����Ih�oZjZdl_jm�ij_^klZ\e_gby�kb]gZeh\�jZaebqZxl�Z��g_ij_ju\gu_�kbkl_fu�[��^bkdj_lgu_�kbkl_fu��kj_^b�dhlhjuo�\u^_eyxl bfimevkgu_��j_e_cgu_��pbnjh\u_�����Ih�oZjZdl_jm�ijhp_kkh\�mijZ\e_gby�Z��^_l_jfbgbjh\Zggu_�kbkl_fu�± kbkl_fu�k hij_^_e_ggufb�i_j_f_ggufb�b ijhp_kkZfb�[��klhoZklbq_kdb_�kbkl_fu�± kbkl_fu�kh�kemqZcgufb�i_j_f_ggufb�b ijhp_kkZfb�����Ih�oZjZdl_jm�nmgdpbhgbjh\Zgby�< aZ\bkbfhklb� hl� lh]h��ih� dZdhfm� aZdhgm�baf_gy_lky� aZ^Zggh_� agZq_gb_� j_]mebjm_fhc�\_ebqbgu��kbkl_fu�Z\lhfZlbq_kdh]h�mijZ\e_gby�ih^jZa^_eyxlky�gZ�Z�� kbkl_fu� klZ[bebaZpbb�� ih^^_j`b\Zxsb_� ihklhygkl\h� j_]mebjm_fhc� \_ebqbgu�� l�_��\aZ^�W�� �FRQVW�[�� kbkl_fu� ijh]jZffgh]h� j_]mebjh\Zgby�� \ dhlhjuo� aZ^Zggh_� agZq_gb_� j_]mebjm_fhc�\_ebqbgu�baf_gy_lky�ih�hij_^_e_gghc�aZjZg__�\j_f_gghc�ijh]jZff_�\��ke_^ysb_�kbkl_fu��\ dhlhjuo�aZ^Zggh_�agZq_gb_�j_]mebjm_fhc�\_ebqbgu�baf_gy_lky�\ khhl\_lkl\bb�k khklhygb_f�g_dhlhjh]h�aZ^Zggh]h�\_dlhjZ�i_j_f_gguo�\h�\j_f_gb�]�� kbkl_fu� hilbfZevgh]h� mijZ\e_gby�� \ dhlhjuo� ihdZaZl_ev� wnn_dlb\ghklb� aZ\bkbl� g_�lhevdh� hl� l_dmsbo� agZq_gbc� dhhj^bgZl�� dZd� \ wdklj_fZevghf� j_]mebjh\Zgbb�� gh� lZd`_� hl�oZjZdl_jZ� bo� baf_g_gby� \ ijhrehf�� gZklhys_f� b [m^ms_f�� b \ujZ`Z_lky� g_dhlhjuf�nmgdpbhgZehf�� GZoh`^_gb_� hilbfZevgh]h� mijZ\e_gby� ij_^iheZ]Z_l� j_r_gb_� ^hklZlhqgh�keh`ghc� fZl_fZlbq_kdhc� aZ^Zqb� khhl\_lkl\mxsbfb� f_lh^Zfb�� djhf_� lh]h� hj]Zgbq_kdhc�khklZ\ghc�qZklvx�kbkl_fu�y\ey_lky�dhfivxl_j�^�� Z^Zilb\gu_� kbkl_fu�� \ dhlhjuo� Z\lhfZlbq_kdb� baf_gyxlky� agZq_gby� \aZ^� ��kh[kl\_ggu_�iZjZf_lju�beb�kljmdlmjZ�ijb�g_ij_^\b^_gguo�baf_g_gbyo�\g_rgbo�mkeh\bc�gZ�hkgh\Zgbb ZgZebaZ� khklhygby� beb� ih\_^_gby� kbkl_fu� lZd�� qlh[u� khojZgyehkv� aZ^Zggh_�dZq_kl\h� __ jZ[hlu�� Kbkl_fu� k baf_g_gb_f� aZ^Zggh]h� agZq_gby� j_]mebjm_fhc� \_ebqbgu�gZau\Zxl� wdklj_fZevgufb�� k baf_g_gb_f� iZjZf_ljh\� ± kZfhgZkljZb\Zxsbfbky�� kbaf_g_gb_f�kljmdlmju�± kZfhhj]Zgbamxsbfbky��
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������LJ?GBJH<HQGU?�A:>:GBY
� GZ�jbk�������bah[jZ`_g�h[t_dl�k \oh^gufb�b \uoh^gufb�kb]gZeZfb�: Qlh�lZdh_�h[t_dl�mijZ\e_gby"�Ijb\_^bl_�dhgdj_lguc�ijbf_j�< DZdb_�\g_rgb_�i_j_f_ggu_�y\eyxlky�mijZ\eyxsbfb"K DZdZy�i_j_f_ggZy�y\ey_lky�mijZ\ey_fhc�i_j_f_gghc"

H[t_dl
X��W�[\��W� XQ�W������ \��W�\P�W�����������[\O�W�Jbk���������H[t_dl

� GZ�jbk�������bah[jZ`_gZ�kljmdlmjgZy�ko_fZ�kbkl_fu�Z\lhfZlbq_kdh]h�j_]mebjh\Zgby�

H[t_dl \
J_]meylhj��
[
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[j
J_]meylhj�� \aZ^

Jbk���������KljmdlmjgZy�ko_fZ�$K3
: DZdb_�ijbgpbiu�j_]mebjh\Zgby�j_Zebah\Zgu�\ K:J��bah[jZ`_gghc�gZ�jbk������"< Qlh�agZqbl�j_]mebjh\Zgb_�ih�hldehg_gbx"K DZdZy�kbkl_fZ�j_]mebjh\Zgby�y\ey_lky�gZb[he__�wnn_dlb\ghc"

� GZ�dZdb_�hkgh\gu_�deZkku�^_eylky�kbkl_fu�Z\lhfZlbq_kdh]h�j_]mebjh\Zgby": D dZdhfm�deZkkm�hlghkblky�ebg_cgZy�kbkl_fZ"< GZ�dZdb_�ih^deZkku�^_eblky�deZkk��oZjZdl_j�nmgdpbhgbjh\Zgby�"K Qlh�ij_^klZ\ey_l�kh[hc�deZkk��oZjZdl_j�ih^Zqb�kb]gZeh\�"
������L?KL

�DZdhc�ijhp_kk�gZau\Z_lky�f_oZgbaZpb_c": Kh\hdmighklv�hi_jZpbc�mijZ\e_gby�< AZf_gZ�ljm^Z�q_eh\_dZ�\ jZ[hqbo�hi_jZpbyo�jZ[hlhc�fZrbg�b f_oZgbafh\�K AZf_gZ�ljm^Z�q_eh\_dZ�\ hi_jZpbyo�mijZ\e_gby�
� Kbkl_fm�mijZ\e_gby�h[jZamxl�: Kh\hdmighklv kj_^kl\�mijZ\e_gby�b h[t_dlZ�< Kh\hdmighklv�kj_^kl\�mijZ\e_gby�K H[t_dl�mijZ\e_gby�
� Q_f�oZjZdl_jbam_lky�ex[hc�we_f_gl�kbkl_fu": <oh^ghc�dhhj^bgZlhc�



��

< <uoh^ghc�dhhj^bgZlhc�K <oh^ghc�b \uoh^ghc�dhhj^bgZlZfb�
�DZdhc�ijbgpbi�j_]mebjh\Zgby�[ue�j_Zebah\Zg�\ i_j\hf�ijhfure_gghf�j_]meylhj_�mjh\gy�\ dhle_�iZjh\hc�fZrbgu��bah[j_l_gghf�B��Iheamgh\uf�: J_]mebjh\Zgb_��ih�hldehg_gbx��< J_]mebjh\Zgb_��ih�\hafms_gbx��K Dhf[bgbjh\Zggh_�j_]mebjh\Zgb_�

� DZdZy�kbkl_fZ�j_]mebjh\Zgby�gZau\Z_lky�Z\lhfZlbq_kdhc": <k_� jZ[hqb_� hi_jZpbb� b hi_jZpbb� mijZ\e_gby� \uihegyxl� Z\lhfZlbq_kdb_�mkljhckl\Z�< QZklv�hi_jZpbc�mijZ\e_gby�\uihegyxl� Z\lhfZlbq_kdb_�mkljhckl\Z��^jm]mx�qZklv�\uihegy_l�q_eh\_d�K JZ[hqb_� hi_jZpbb� \uihegyxl� fZrbgu� b f_oZgbafu�� Z hi_jZpbb� mijZ\e_gby� ±q_eh\_d�
� >_l_jfbgbjh\Zggu_�kbkl_fu�mijZ\e_gby�hljZ`Zxl�: OZjZdl_j�ih^Zqb�kb]gZeh\�< OZjZdl_j�ijhp_kkZ�mijZ\e_gby�K OZjZdl_j�nmgdpbhgbjh\Zgby�
� Ijb� deZkkbnbdZpbb� kbkl_f� mijZ\e_gby� ih� oZjZdl_jm� nmgdpbhgbjh\Zgby� kbkl_fZ�Z\lhfZlbq_kdh]h�j_]mebjh\Zgby�fh`_l�[ulv�: Kbkl_fhc�ijh]jZffgh]h�j_]mebjh\Zgby�< Kbkl_fhc�k jZkij_^_e_ggufb�iZjZf_ljZfb�K KlhoZklbq_kdhc�kbkl_fhc�
�Kbkl_fZ�Z\lhfZlbq_kdhc�klZ[bebaZpbb�± wlh�kbkl_fZ��\ dhlhjhc�ih^^_j`b\Z_lky�: \aZ^�W�� �FRQVW�< \aZ^�W�� I�W��K \aZ^  �I�[��� Ih� hkgh\guf� \b^Zf� mjZ\g_gbc� ^bgZfbdb� ijhp_kkh\� mijZ\e_gby� kbkl_fu�ih^jZa^_eyxlky�gZ�: G_ij_ju\gu_�b ^bkdj_lgu_�< >_l_jfbgbjh\Zggu_�b klhoZklbq_kdb_�K Ebg_cgu_�b g_ebg_cgu_�

�� < hilbfZevguo�kbkl_fZo�mijZ\e_gby�ihdZaZl_ev�wnn_dlb\ghklb�aZ\bkbl�hl�: L_dmsbo�agZq_gbc�dhhj^bgZl�< L_dmsbo� agZq_gbc� dhhj^bgZl�� Z lZd`_� oZjZdl_jZ� bo� baf_g_gby� \ ijhrehf��gZklhys_f�b [m^ms_f�K Kh[kl\_gguo�iZjZf_ljh\�kbkl_fu�beb�kljmdlmju�



��

����J?=MEYJGU?�KB=G:EU�BBO�O:J:DL?JBKLBDB
< l_hjbb�Z\lhfZlbq_kdh]h�mijZ\e_gby�ijb�jZkkfhlj_gbb l_o�beb�bguo�kbkl_f�bf_xl�f_klh� jZaebqgu_� \ha^_ckl\by� b kb]gZeu�� :gZeba� b kbgl_a� dhgdj_lguo� Z\lhfZlbq_kdbo�kbkl_f� kms_kl\_ggh� mijhsZ_lky�� _keb� ihevah\Zlvky� jZajZ[hlZgghc� lbibaZpb_c� wlbo�\ha^_ckl\bc� b kb]gZeh\�� FZl_fZlbq_kdbf� ij_^klZ\e_gb_f� kb]gZeh\� y\ey_lky� g_dhlhjZy�nmgdpby� \j_f_gb�� hij_^_eyxsZy� aZdhg� _]h� baf_g_gby�� aZeh`_gguc� \ g_f� g_aZ\bkbfh� hl�nbabq_kdhc� ijbjh^u��< aZ\bkbfhklb� hl� oZjZdl_jZ� baf_g_gby� kb]gZeZ� \h� \j_f_gb��nhjfu�fZl_fZlbq_kdh]h� ij_^klZ\e_gby� jZaebqZxl j_]meyjgu_� ± ^_l_jfbgbjh\Zggu_� bg_j_]meyjgu_�± kemqZcgu_�kb]gZeu�

������HIJ?>?E?GB?�J?=MEYJGH=H�KB=G:E:
Kb]gZe� gZau\Z_lky� j_]meyjguf�� _keb� _]h� fZl_fZlbq_kdbf� ij_^klZ\e_gb_f� y\ey_lky�aZjZg__� aZ^ZggZy� nmgdpby� \j_f_gb�� l�_�� hg� hibku\Z_lky� dhgdj_lghc� nmgdpb_c� \j_f_gb��J_Zevguc�`_�kb]gZe�jZkkfZljb\Z_lky�dZd�kemqZcguc�ijhp_kk��hij_^_ey_fuc�\_jhylghklgufb�oZjZdl_jbklbdZfb��lZd�dZd�g_evay�aZjZg__�ij_^\b^_lv�_]h�baf_g_gb_�\h�\j_f_gb��<ujZ`_gb_�j_]meyjgh]h�kb]gZeZ��hij_^_e_ggh]h�nmgdpb_c�\j_f_gb��gZau\Zxl�\j_f_gguf�ij_^klZ\e_gb_f� kb]gZeZ�� NhjfZ� aZibkb� wlbo� nmgdpbc� jZaebqgZ�� H^ghc� ba� nhjf� aZibkb�y\ey_lky� ij_^klZ\e_gb_� \ \b^_� ljb]hghf_ljbq_kdh]h� jy^Z�� dZ`^uc� qe_g� dhlhjh]h� y\ey_lky�ijhkl_cr_c� ]Zjfhgbq_kdhc�nmgdpb_c�\j_f_gb� ± dhkbgmk�beb�kbgmk��Wlb�nmgdpbb�ihemqbeb�gZa\Zgb_� ]Zjfhgbd�� dZ`^Zy� ba� dhlhjuo� oZjZdl_jbam_lky� Zfieblm^hc�� qZklhlhc� b nZahc��Fgh`_kl\h� Zfieblm^�� qZklhl�b nZa�gZau\Zxl� ki_dljhf jZkkfZljb\Z_fhc�nmgdpbb� \j_f_gb��Ih^h[gh_� ij_^klZ\e_gb_� kb]gZeZ� gZau\Z_lky� qZklhlguf�� <j_f_ggh_� b qZklhlgh_�ij_^klZ\e_gby�kb]gZeZ�kh\_jr_ggh�Z^_d\Zlgu��<u[hj�lh]h�beb�bgh]h�ij_^klZ\e_gby�aZ\bkbl�hl�hkh[_gghkl_c�b ihklZgh\db�jZkkfZljb\Z_fhc�aZ^Zqb�

������HKGH<GU?�LBIU�J?=MEYJGUO�KB=G:EH<��I?JBH>BQ?KDB?�B G?IJ?JU<GU?�KB=G:EU
D hkgh\guf� lbiZf� j_]meyjguo� kb]gZeh\� hlghkylky� i_jbh^bq_kdbc�� ihqlb�i_jbh^bq_kdbc�b g_i_jbh^bq_kdbc�kb]gZeu�I_jbh^bq_kdbc� kb]gZe� ij_^klZ\ey_l� kh[hc� nmgdpbx� \j_f_gb�� m^h\e_l\hjyxsmx�mkeh\bx

���� 7WIWI � � �����
I�W�

W7 7
Jbk��������Ijbf_j�i_jbh^bq_kdhc�nmgdpbb

]^_� W ± ex[hc� fhf_gl� \j_f_gb� gZ� bgl_j\Ze_� f���f W �� 7 ± g_dhlhjZy� ihklhyggZy� ±gZbf_gvrbc� dhg_qguc� ijhf_`mlhd� \j_f_gb�� m^h\e_l\hjyxsbc� mkeh\bx� ������� gZau\Z_lky�i_jbh^hf�nmgdpbb I�W��



��

I_jbh^bq_kdZy� nmgdpby� I�W�� ^he`gZ� [ulv� ba\_klgZ� lhevdh� \ ij_^_eZo� ijhf_`mldZ�\j_f_gb�� jZ\gh]h� i_jbh^m� L�� ^Ze__� hgZ� \ lhqghklb� ih\lhjy_lky� gZ� ijhly`_gbb� dZ`^h]h�i_jbh^Z�I_jbh^bq_kdbc� kb]gZe� nbabq_kdb� g_hkms_kl\bf�� lZd� dZd� j_Zevguc� kb]gZe� g_� fh`_l�ijh^he`Zlvky [_kdhg_qgh��hg�bf__l�gZqZeh�b dhg_p��H^gZdh�\ l_hj_lbq_kdbo�bkke_^h\Zgbyo�ihgylb_�i_jbh^bq_kdh]h�kb]gZeZ�bkihevam_lky�rbjhdh�b ^Z_l�j_amevlZlu��khhl\_lkl\mxsb_�gZ[ex^Z_fuf�\ ^_ckl\bl_evghklb�I_jbh^bq_kdZy� nmgdpby ijhba\hevgh]h� \b^Z�� m^h\e_l\hjyxsZy� mkeh\byf� >bjboe_��h]jZgbq_ggZy�dmkhqgh�g_ij_ju\gZy��bf__l�dhg_qgh_�qbkeh�wdklj_fmfh\�gZ�i_jbh^_��fh`_l�[ulv�ij_^klZ\e_gZ�jy^hf
¦f M�� �� �&FRV���� Q QQ WQ$$WI � �����

]^_�:� ± ihklhyggZy�khklZ\eyxsZy���:Q ± Zfieblm^Z��ZQ  �Q Z ± qZklhlZ��MQ ± gZqZevgZy�nZaZ�Q�c ]Zjfhgbdb�LZdbf� h[jZahf�� i_jbh^bq_kdbc� kb]gZe�fh`gh� jZkkfZljb\Zlv� dZd� j_amevlZl� gZeh`_gby�^jm]�gZ�^jm]Z�[_kdhg_qgh]h�dhebq_kl\Z�]Zjfhgbd�b ihklhygghc�khklZ\eyxs_c�Ihqlb� i_jbh^bq_kdbc� kb]gZe� ij_^klZ\ey_l� kh[hc� nmgdpbx�� khklhysmx� ba� kmffu�]Zjfhgbq_kdbo�khklZ\eyxsbo�k ijhba\hevgufb�qZklhlZfb��Ijb�mijZ\e_gbb�l_f�beb�bguf�ijhp_kkhf� \klj_qZxlky� kb]gZeu�� qZklhlu� dhlhjuo g_� gZoh^ylky� \ ijhkluo� djZlguo�khhlghr_gbyo�� qlh� b ij_^hij_^_ey_l� bkihevah\Zgb_� ihqlb� i_jbh^bq_kdbo� kb]gZeh\��Hkgh\guf� k\hckl\hf� ihke_^gbo� y\ey_lky� lhl� nZdl�� qlh� ^ey� gbo� fh`_l� [ulv� hij_^_e_g�ijb[eb`_gguc�i_jbh^��ihqlb�i_jbh^��G_i_jbh^bq_kdbf� kb]gZehf� gZau\Z_lky� j_]meyjguc� kb]gZe�� hij_^_ey_fuc�g_i_jbh^bq_kdhc�nmgdpb_c��aZ^Zgghc�\ ij_^_eZo�dhg_qgh]h� �� �� WWW dd beb�ihem[_kdhg_qgh]h��� � f�d WW ijhf_`mldZ�\j_f_gb��\g_�
I�W�

WW� W�Jbk��������Ijbf_j�g_i_jbh^bq_kdh]h�kb]gZeZ
dhlhjh]h�hgZ�lh`^_kl\_ggh�jZ\gZ�gmex��NhjfZ�kb]gZeZ�fh`_l�[ulv�ijZdlbq_kdb�ex[hc�G_i_jbh^bq_kdbc� kb]gZe� fh`gh� ij_^klZ\blv� i_jbh^bq_kdhc� nmg�dpb_c� \j_f_gb� k[_kdhg_qgh�[hevrbf�i_jbh^hf��jbk�������FZl_fZlbq_kdbc� f_lh^� ij_^klZ\e_gby� keh`guo� kb]gZeh\� dZd� i_jbh^bq_kdbo�� lZd� bg_i_jbh^bq_kdbo� \ \b^_� kh\hdmighklb� we_f_glZjguo� ]Zjfhgbq_kdbo� khklZ\eyxsbo�gZau\Z_lky�]Zjfhgbq_kdbf�ZgZebahf�

������IJ?H;J:AH<:GB?�NMJV?��?=H�HKGH<GU?�K<HCKL<:
>ey� oZjZdl_jbklbdb� ki_dljh\� kb]gZeh\� bkihevam_lky� ij_h[jZah\Zgb_� Nmjv_�� Ijyfuf�ij_h[jZah\Zgb_f�Nmjv_�gZau\Z_lky�hi_jZlhj³ff� Z� Z GWHWIL) WL���� � �����h[jZlguf�ij_h[jZah\Zgb_f�Nmjv_�±



��

³ff� Z ZZ GHL)W) WL���� � �����Ij_h[jZah\Zgb_� Nmjv_� klZ\bl� \h� \aZbfgh_� khhl\_lkl\b_� ^\Z� fgh`_kl\Z� nmgdpbc���&���� L)WI l ��i_j\h_�fgh`_kl\h�I�W��± nmgdpbb�^_ckl\bl_evgh]h�Zj]mf_glZ�W��\lhjh_�fgh`_kl\h�)�LZ�� ± nmgdpbb� fgbfh]h� Zj]mf_glZ� LZ�� Ijyfh_� ij_h[jZah\Zgb_� Nmjv_� ������ iha\hey_l� ih�aZ^Zgghfm�hjb]bgZem�I�W��gZclb�_]h�bah[jZ`_gb_�)�LZ���h[jZlgh_�ij_h[jZah\Zgb_�������iha\hey_l��gZh[hjhl��ih�aZ^Zgghfm�bah[jZ`_gbx�)�LZ��gZclb�hjb]bgZe�I�W��Hkgh\gufb�k\hckl\Zfb�ij_h[jZah\Zgby�Nmjv_�y\eyxlky�����K\hckl\h�ebg_cghklb�?keb� ¦  Q
L L WIWI � ���� ��lh

¦  Q
L L L)L) � �&��&� � �����]^_� I�W��� I��W��� ����� IQ�W�� ± g_dhlhju_� nmgdpbb�� )�LZ��� )��LZ��� ����� )Q�LZ�� ± bah[jZ`_gby�khhl\_lkl\mxsbo�nmgdpbc�����L_hj_fZ�aZiZa^u\Zgby�?keb�I�W��o )�LZ���lh� �&��2� &2 L)HWI L�o� � ���������L_hj_fZ�kf_s_gby�ki_dljZ�?keb�I�W��o )�LZ���lh

H±LZ�W� I�W��o )�L �Z ± Z���� ���������JZaebqguc�oZjZdl_j�nmgdpbb I�W��?keb�nmgdpby� I�W��q_lgZy�� lh�__ bah[jZ`_gb_�y\ey_lky�\_s_kl\_gghc�nmgdpb_c��q_lghc�hlghkbl_evgh�Z b hij_^_ey_lky�dZd³f  � &FRV����&��&� WGWWI)L) � �����?keb� nmgdpby� I�W�� g_q_lgZy�� lh� __ bah[jZ`_gb_� y\ey_lky� qbklh� fgbfhc� nmgdpb_c��g_q_lghc�hlghkbl_evgh�Z� ³f� � &VLQ���&� WGWWILL) �����H[s__� dhebq_kl\h� k\hckl\� ij_h[jZah\Zgby� Nmjv_� ]hjZa^h� [hevr_�� gh� bf_ggh�ijb\_^_ggu_�\ur_�������± ������bkihevamxlky�ijb�bkke_^h\Zgbb�j_]meyjguo�kb]gZeh\�
������KI?DLJU�KB=G:EH<DZd� m`_� [ueh� kdZaZgh�� i_jbh^bq_kdbc� kb]gZe� ij_^klZ\ey_lky� jy^hf� Nmjv_� ������� bkljmdlmjZ�_]h�ki_dljZ�iheghklvx�hij_^_ey_lky�Zfieblm^Zfb�b nZaZfb�]Zjfhgbd��l�_��fh^me_f�:Q b Zj]mf_glhf�MQ��Q  �������«Ki_dlj�Zfieblm^�i_jbh^bq_kdh]h�kb]gZeZ��khklhysbc�ba�jZ\ghhlklhysbo�ebgbc��^ebgZ�dhlhjuo�ijhihjpbhgZevgZ�Zfieblm^Zf�:Q khhl\_lkl\mxsbo�]Zjfhgbd��ijb\_^_g�gZ�jbk������



��
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Z����Z����Z�Jbk��������Ki_dlj�i_jbh^bq_kdh]h�kb]gZeZG_ij_ju\gZy� djb\Zy�� kh_^bgyxsZy� dhgpu� ki_dljZ�� gZau\Z_lky� h]b[Zxs_c� ki_dljZ�Zfieblm^��GZ�ijZdlbd_�qZklh�m^h[gZ�^ey�ijbf_g_gby�dhfie_dkgZy�nhjfZ�jy^Z�Nmjv_�
WLQ

Q QH$WI &���� ¦f�f  � �������]^_� Q$ ± dhfie_dkgZy�Zfieblm^Z�³ � �
�

&��� W
W

WLQQ GWHWI7$ � ������
>ey�ki_dljZ�ex[uo�i_jbh^bq_kdbo�kb]gZeh\�fh`gh�mklZgh\blv�oZjZdl_jgu_�k\hckl\Z����Ki_dlju�\k_]^Z�^bkdj_lgu��hgb�kh^_j`Zl�lhevdh�]Zjfhgbdb��qZklhlu�dhlhjuo�djZlguhkgh\ghc�qZklhl_��G_dhlhju_�]Zjfhgbdb�fh]ml�hlkmlkl\h\Zlv��� � Q_f� [hevr_� i_jbh^� kb]gZeZ� L�� l_f� f_gvr_� bgl_j\Ze� 7��&  f_`^m� khk_^gbfb�qZklhlZfb� b�� ke_^h\Zl_evgh�� �]ms_�� ki_dlj�� Ijb� fo7 ihemqZxl� g_i_jbh^bq_kdmx�nmgdpbx��ki_dlj�dhlhjhc�klZgh\blky�kiehrguf��gh�ijb�wlhf�Zfieblm^u�mf_gvrZxlky��� K mf_gvr_gb_f� ^ebl_evghklb� bfimevkh\� W ijb� ihklhygghf� i_jbh^_� Zfieblm^u�]Zjfhgbd�mf_gvrZxlky��Z ki_dlj�klZgh\blky��]ms_�����?keb�k mf_gvr_gb_f�^ebl_evghklb�ijyfhm]hevguo�bfimevkh\�m\_ebqb\Zlv�Zfieblm^m�ih�aZdhgm� 7$ ��  ��lh�bo�ihke_^h\Zl_evghklv�[m^_l�klj_fblvky�d ihke_^h\Zl_evghklb�^_evlZ�

nmgdpbc��Z Zfieblm^guc�ki_dlj�± d ihklhygghfm�^ey�\k_o�qZklhl�agZq_gbx� 7$ � �>ey� g_i_jbh^bq_kdbo� kb]gZeh\� \\h^blky� ihgylb_� ki_dljZevghc� iehlghklb�� dhlhjZy�ij_^klZ\ey_l�kh[hc
&��&� GG$L)  � ������]^_�: ± [_kdhg_qgh�fZeu_�Zfieblm^u�g_i_jbh^bq_kdhc�nmgdpbb�³� �fo ��

��
&���OLP 7

7
WLQ7 GWHWI7$ � ������

<_ebqbgm� )�LZ�� gZau\Zxl� lZd`_� ki_dljZevghc� oZjZdl_jbklbdhc� g_i_jbh^bq_kdhc�nmgdpbb��Z fh^mev� �&��&� )L)  ± ki_dljhf�Ihkdhevdm� ki_dljZevgZy� oZjZdl_jbklbdZ� dhfie_dkgZy� \_ebqbgZ�� lh� __ fh`gh�ij_^klZ\blv�\ \b^_ �&��&��&��&��&� M� � LH)LEDL) �]^_� ³ff� &&FRV���&� WGWID �� ³ff� &&VLQ���&� WGWIE �� > @ > @�� �&��&��&� ED) � ��� �&� �&�DUFWJ�&� DE M �KljmdlmjZ� ki_dljZ� i_jbh^bq_kdh]h� kb]gZeZ� iheghklvx� hij_^_ey_lky�fh^me_f� b nZahc�ki_dljZevghc�oZjZdl_jbklbdb�



��

AZ\bkbfhklv� fh^mey� b nZau� ki_dljZevghc� oZjZdl_jbklbdb� g_i_jbh^bq_kdh]h� kb]gZeZ�gZau\Zxl� khhl\_lkl\_ggh� ki_dljhf� Zfieblm^� b ki_dljhf� nZa� g_i_jbh^bq_kdh]h� kb]gZeZ��Hkh[_gghklb�ki_dljZevguo�k\hckl\�g_i_jbh^bq_kdh]h�kb]gZeZ�khklhyl�\ ke_^mxs_f��� � � Ki_dlj� \k_]^Z� g_ij_ju\_g� b oZjZdl_jbam_lky� iehlghklvx� Zfieblm^� ]Zjfhgbd��ijboh^ysboky�gZ�bgl_j\Ze�>���Z@��� Ijb� mf_gvr_gbb� ^ebl_evghklb� bfimevkZ� _]h� ki_dlj� jZkrbjy_lky� \^hev� hkb� Z�� ZagZq_gby�iehlghklb�Zfieblm^�mf_gvrZxlky��� � � ?keb� h^gh\j_f_ggh� k mf_gvr_gb_f� ^ebl_evghklb� W ijyfhm]hevgh]h� bfimevkZ�m\_ebqb\Zlv� _]h� Zfieblm^m� ih� aZdhgm 7$Q � � lh� bfimevk� klj_fblky� d ^_evlZ�nmgdpbb�� Zki_dljZevgZy�iehlghklv�d ihklhygghc�\_ebqbg_��jZ\ghc�_^bgbp_�\h�\k_f�^bZiZahg_�qZklhl���� f�f �
������J:KIJ?>?E?GB?�WG?J=BB�< KI?DLJ:O�KB=G:EH<

< kemqZ_�i_jbh^bq_kdh]h�kb]gZeZ�j_qv�\_^ml�h jZkij_^_e_gbb�fhsghklb�\ _]h�ki_dlj_��dhlhjZy�hij_^_ey_lky�dZd ¦f � �
���kj �� Q Q$5$53 � ������]^_� :��� :Q ± dhwnnbpb_glu� jy^Z� Nmjv_� khhl\_lkl\mxs_]h� i_jbh^bq_kdh]h� kb]gZeZ�� 5 ±khijhlb\e_gb_�we_f_glZ�beb�mqZkldZ��q_j_a�dhlhjuc�ijhoh^bl�kb]gZe�JZkij_^_e_gb_�wg_j]bb�\ ki_dlj_�i_jbh^bq_kdh]h�kb]gZeZ�ij_^klZ\ey_lky�\ \b^_�kmffu�[_kdhg_qgh� fZeuo� keZ]Z_fuo�� khhl\_lkl\mxsbo� [_kdhg_qgh� fZeuf� mqZkldZf� qZklhlgh]h�ki_dljZ� > @³f �

� &�&��� G): � ������
<ujZ`_gb_� > @ &�&��� �G) ij_^klZ\ey_l� kh[hc� wg_j]bx�� \u^_ey_fmx� ki_dljZevgufb�khklZ\eyxsbfb� kb]gZeZ��jZkiheh`_ggufb�\ ihehk_�qZklhl�GZ \ hdj_klghklb�qZklhlu�Z��bgZau\Z_lky� wg_j]_lbq_kdhc� ki_dljZevghc� iehlghklvx� g_i_jbh^bq_kdh]h kb]gZeZ��NhjfmeZ�������� gZau\Z_lky� nhjfmehc� J_ceb� beb� jZ\_gkl\hf�IZjk_\Zey� b bkihevam_lky� ^ey� \u[hjZ�fZdkbfZevghc� qZklhlu� ijhimkdZgby� ijb� mkeh\bb�� qlh� hkgh\gu_� khklZ\eyxsb_� ki_dljZ�ijhimkdZxlky�[_a�baf_g_gby�

������IJ:DLBQ?KD:Y�RBJBG:�KI?DLJ:�BBKD:@?GBY�KB=G:EH<
Ijb�i_j_^Zq_�i_jbh^bq_kdbo�kb]gZeh\�q_j_a�j_Zevgu_�kbkl_fu�mijZ\e_gby�fh`_l�[ulv�i_j_^Zgh� ebrv� hij_^_e_ggh_� dhebq_kl\h� ]Zjfhgbd� ba bo� [_kdhg_qgh]h� qbkeZ�� Ijb� wlhf�\Z`gh� i_j_^Zlv� ]Zjfhgbq_kdb_� khklZ\eyxsb_� k hlghkbl_evgh� [hevrbfb� Zfieblm^Zfb�� <k\yab� k wlbf� \\h^blky� ihgylb_� ijZdlbq_kdhc� rbjbgu� ki_dljZ� kb]gZeZ�� ih^� dhlhjhc�ihgbfZ_lky�h[eZklv�qZklhl��\ ij_^_eZo�dhlhjhc�e_`Zl�]Zjfhgbq_kdb_�khklZ\eyxsb_�kb]gZeZ�k Zfieblm^Zfb�� ij_\urZxsbfb� gZi_j_^� aZ^Zggmx� \_ebqbgm�� Ijb� \u[hj_� ijZdlbq_kdhc�rbjbgu� ki_dljZ� kb]gZeZ� g_h[oh^bfh� mqblu\Zlv� lj_[h\Zgby� d kb]gZem� k wg_j]_lbq_kdhc�lhqdb�aj_gby�b k�lhqdb�aj_gby�khojZg_gby�_]h�nhjfu�< kemqZ_� g_i_jbh^bq_kdh]h� kb]gZeZ� lZd� `_�� dZd� b \� kemqZ_� i_jbh^bq_kdh]h� kb]gZeZ��`_eZl_evgh� i_j_^Z\Zlv� khklZ\eyxsb_� kb]gZeZ� kh� agZqbl_evgufb� Zfieblm^Zfb�� Kwg_j]_lbq_kdhc�lhqdb�aj_gby�ijZdlbq_kdZy�rbjbgZ�ki_dljZ�hp_gb\Z_lky�ih�h[eZklb�qZklhl��\ij_^_eZo� dhlhjhc� khkj_^hlhq_gZ� ih^Z\eyxsZy� qZklv� \k_c� wg_j]bb� kb]gZeZ�� k lhqdb� `_�
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aj_gby�^himklbfuo�bkdZ`_gbc�nhjfu�kb]gZeZ�hij_^_eblv�ijZdlbq_kdmx�rbjbgm�ki_dljZ�g_�ij_^klZ\ey_lky�\hafh`guf��Ij_^klZ\e_gb_�h oZjZdl_j_�bkdZ`_gbc�kb]gZeZ�\ aZ\bkbfhklb�hl�rbjbgu� ki_dljZ� fh`_l� [ulv� ihemq_gh� ijb� bkke_^h\Zgbb� ijhoh`^_gby� kb]gZeh\� q_j_a�kbkl_fu�k aZ^Zggufb�oZjZdl_jbklbdZfb�
������IJ?>KL:<E?GB?�KB=G:EH<

Kb]gZeu�fh]ml�[ulv�ij_^klZ\e_gu�jZaebqguf�h[jZahf��ijb�wlhf�\oh^ghc�kb]gZe�\k_]^Z�y\ey_lky�g_ij_ju\guf��Z ij_^klZ\e_gbx�ih^e_`bl kb]gZe�gZ�\uoh^_�H^bg�b lhl�`_� kb]gZe�fh`_l�bf_lv�jZaebqgmx�nbabq_kdmx�ijbjh^m� ± we_dljbq_kdmx��a\mdh\mx��k\_lh\mx�b l�^�< l_hjbb� mijZ\e_gby� gZb[hevr__� jZkijhkljZg_gb_� ihemqbeh� fZl_fZlbq_kdh_�ij_^klZ\e_gb_�kb]gZeh\��<k_�\b^u�fZl_fZlbq_kdbo�ij_^klZ\e_gbc�kb]gZeh\�^_eylky�gZ�ljb�hkgh\gu_�]jmiiu����g_ij_ju\gh_�ij_^klZ\e_gb_� ± \uoh^ghc�kb]gZe�hij_^_e_g�\ ex[hc�fhf_gl�\j_f_gb��jbk�������[��
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Jbk��������<b^u�fZl_fZlbq_kdbo�ij_^klZ\e_gbc�kb]gZeh\�Z ± [ehd�ko_fZ�kbkl_fu��[ ± g_ij_ju\gh_��\ ± ^bkdj_lgh�g_ij_ju\gh_��] ± ^bkdj_lgh_
���^bkdj_lgh�g_ij_ju\gh_�ij_^klZ\e_gb_�± \uoh^ghc�kb]gZe�y\ey_lky�d\Zglh\Zgguf�ih�\j_f_gb�b g_ij_ju\gh�baf_gy_lky�lhevdh�ih�mjh\gx��jbk�������\����� ^bkdj_lgh_� ij_^klZ\e_gb_� ± \uoh^ghc� kb]gZe� d\Zglh\Zg� dZd� ih� \j_f_gb�� lZd� b ih�mjh\gx��jbk�������]��< j_amevlZl_�d\Zglh\Zgby�kb]gZeZ�ih�\j_f_gb�ijb�^bkdj_lgh�g_ij_ju\ghf�b ^bkdj_lghf�ij_^klZ\e_gbyo�fh`_l� ijhbahclb� ihl_jy� bgnhjfZpbb�� lZd� dZd� hklZxlky� agZq_gby� kb]gZeZ�lhevdh� \ ^bkdj_lgu_� fhf_glu� \j_f_gb�� H^gZdh� [eZ]h^Zjy� h^ghfm� ba� k\hckl\� j_Zevguo�kbkl_f�\ gbo�ijb�hij_^_e_gguo�mkeh\byo�khojZgy_lky�ihegZy�bgnhjfZpby�h kb]gZe_��_keb�ihke_^gbc ba\_kl_g� ebrv� \ ^bkdj_lgu_� fhf_glu� \j_f_gb�� Wlh� k\hckl\h� ba\_klgh� dZd�l_hj_fZ� Dhl_evgbdh\Z�� kb]gZe�� hibku\Z_fuc� nmgdpb_c� k h]jZgbq_gguf� ki_dljhf��iheghklvx� hij_^_ey_lky� k\hbfb� agZq_gbyfb�� hlkqblZggufb� q_j_a� bgl_j\Ze� \j_f_gb�

k�� )W  ' ��]^_ )& ± rbjbgZ�ki_dljZ�kb]gZeZ�Kfuke� l_hj_fu� Dhl_evgbdh\Z� khklhbl� \ lhf�� qlh�� _keb� lj_[m_lky� i_j_^Z\Zlv� kb]gZe��hibku\Z_fuc� nmgdpb_c� I�W�� k h]jZgbq_gguf� ki_dljhf�� lh� ^hklZlhqgh� i_j_^Z\Zlv� hl^_evgu_�f]gh\_ggu_� agZq_gby�� hlkqblZggu_� q_j_a� dhg_qguc� ijhf_`mlhd� \j_f_gb� k�� )W  ' �� Ih� wlbf�agZq_gbyf�g_ij_ju\guc�kb]gZe�fh`_l�[ulv�iheghklvx�\hkklZgh\e_g�gZ�\uoh^_�kbkl_fu��FZl_fZlbq_kdb_� ij_^klZ\e_gby� kb]gZeh\� gZ� ijZdlbd_� qZs_� \k_]h� j_Zebamxlky� \ \b^_�fh^meypbb�� Ih^� fh^meypb_c ihgbfZxl� baf_g_gb_� h^gh]h� ba� iZjZf_ljh\� dZdh]h�eb[h�nbabq_kdh]h� ijhp_kkZ� ih� aZdhgm� ij_^klZ\ey_fh]h� khh[s_gby�� LZd�� \ kbkl_fZo� k
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we_dljbq_kdbfb� kb]gZeZfb� ih^� fh^meypb_c� ihgbfZxl� baf_g_gb_� h^gh]h� ba� iZjZf_ljh\�\ukhdhqZklhlgh]h� we_dljbq_kdh]h� kb]gZeZ� ih� aZdhgm� i_j_^Z\Z_fh]h� gbadhqZklhlgh]h�khh[s_gby�� < kemqZ_� fh^meypbb� ]Zjfhgbq_kdh]h� kb]gZeZ� jZaebqZxl� ^\Z� hkgh\guo� \b^Z�fh^meypbb�� Zfieblm^gZy� fh^meypby� b m]eh\Zy� fh^meypby�� dhlhjZy� ih^jZa^_ey_lky� gZ�qZklhlgmx�b nZah\mx��GZ�ijZdlbd_�qZs_�\k_]h�\klj_qZxlky�kf_rZggu_�\b^u�fh^meypbb� ±Zfieblm^gh�nZah\Zy�beb�Zfieblm^gh�qZklhlgZy��ijb�wlhf�h^bg�ba�\b^h\�fh^meypbb�y\ey_lky�ihe_aguf��^jm]hc�± iZjZablguf�
������KB=G:EU��BO�<B>U

GZb[he__� qZklh� \ l_hjbb� Z\lhfZlbq_kdh]h� mijZ\e_gby� bkihevamxlky� ke_^mxsb_�kb]gZeu�����?^bgbqguc�kdZqhd��jbk�������
®̄­ t�  ��ijb� ��ijb������ WWWW[ ������

��W��gZau\Z_lky�lZd`_�nmgdpb_c�O_\bkZc^Z��Kljh]h�]h\hjy��nmgdpby�O_\bkZc^Z�nbabq_kdb�g_j_Zebam_fZ�� h^gZdh�� _keb�� d ijbf_jm�� gZ� bkke_^m_fhf� h[t_dl_� j_adh� hldjulv� \_glbev�� \j_amevlZl_�q_]h�jZkoh^�ih^Z\Z_fh]h�\_s_kl\Z�baf_gblky�kdZqdhf�k )� ^h�)���lh�]h\hjyl��qlh�gZ�\oh^_�h[t_dlZ�j_Zebah\Zg�kdZqdhh[jZaguc�kb]gZe�\_ebqbghc�)��± )���b _keb�ihke_^gyy�jZaghklv�jZ\gZ�_^bgbp_��lh�gZ�\oh^_�j_Zebam_lky�_^bgbqguc�kdZqhd�Ki_dljZevgZy�oZjZdl_jbklbdZ�^ey�_^bgbqgh]h kdZqdZ�
��&��&� LHL) � ��� � � ?^bgbqgZy� bfimevkgZy� nmgdpby� ± ^_evlZ�nmgdpby� �jbk�� ����� ± wlh� nmgdpby��m^h\e_l\hjyxsZy�ke_^mxsbf�mkeh\byf�
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Ki_dljZevgZy�oZjZdl_jbklbdZ�^_evlZ�nmgdpbb��)�LZ�� ���F_`^m� nmgdpb_c� O_\bkZc^Z� b nmgdpb_c� >bjZdZ� kms_kl\m_l� k\yav�� \ujZ`Z_fZy�khhlghr_gb_f� ³Wf� c GW G @>���beb������ WWGWW � ������
GZ� ijZdlbd_� kqblZ_lky�� qlh� gZ� \oh^� h[t_dlZ� ih^ZgZ� G�nmgdpby�� _keb� \j_fy� ^_ckl\by�ijyfhm]hevgh]h�bfimevkZ�gZfgh]h�f_gvr_�\j_f_gb�i_j_oh^gh]h�ijhp_kkZ������=Zjfhgbq_kdbc�kb]gZe��jbk�������Z�
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bkihevam_lky� ijb� bkke_^h\Zgbb� kbkl_f� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� qZklhlgufb�f_lh^Zfb�



��

[

W
7

$D
E

F G WDM
[ E

F
G

Z� [�

[
W

\�

'WJbk��������=Zjfhgbq_kdbc�kb]gZe�Z ± h[uqguc�kb]gZe��[ ± ij_^klZ\e_gb_�]Zjfhgbq_kdh]h�kb]gZeZ�\jZs_gb_f�\_dlhjZ��\ ±]Zjfhgbq_kdbc�kb]gZe�kh�k^\b]hf�nZau
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Jbk��������K^\bgmlu_�we_f_glZjgu_�nmgdpbb

=Zjfhgbq_kdbc�kb]gZe�oZjZdl_jbam_lky�lZdbfb�iZjZf_ljZfb��dZd�Zfieblm^Z�± :��i_jbh^�± L��nZaZ�± M�F_`^m�i_jbh^hf�b m]eh\hc�kdhjhklvx�kijZ\_^eb\u�khhlghr_gby
7��&  b &�� 7 � ������

?keb�dhe_[Zgby�gZqbgZxlky�g_�ba�gmey��lh�hgb�oZjZdl_jbamxlky�nZahc�dhe_[Zgbc� �jbk������� \��� dhlhjZy� \h� \j_f_gghc� h[eZklb� oZjZdl_jbam_lky� hlj_adhf� 'W�� gh� h[uqgh� nZam�\ujZ`Zxl�\ jZ^bZgZo�± M �jbk� ���� [���I_j_\h^�hkms_kl\ey_lky�ih�nhjfme_
M 7 W' �� � ������

GZ� ijZdlbd_� ^ey� ihemq_gby� ]Zjfhgbq_kdh]h� kb]gZeZ� bkihevam_lky� ]_g_jZlhj�kbgmkhb^Zevguo�dhe_[Zgbc�����K^\bgmlu_�we_f_glZjgu_�nmgdpbb��D wlbf�nmgdpbyf�hlghkylky�nmgdpbb�O_\bkZc^Z�b >bjZdZ�k aZiZa^u\Zgb_f��l�_����W ± W��bG�W ± W���jbk��������ijbq_f� ®̄­  f z � �2� 2����2�/ WWW<k_�k\hckl\Z�G�nmgdpbb�khojZgyxlky��gh�aZibku\Zxlky�\ \b^_�
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[a \�

� Jbk���������Kb]gZe�ijhba\hevghc�nhjfu�Z ± \oh^ghc�g_ij_ju\guc�kb]gZe��[ ± bfimevk�[�L���\ ± kmi_jihabpby�bfimevkh\��hij_^_eyxsbo�kb]gZe�[�W�
Ex[hc�kb]gZe�ijhba\hevghc�nhjfu�fh`gh�ij_^klZ\blv�k ihfhsvx�G�nmgdpbb��K wlhc�p_evx� \u^_ey_lky� ijhba\hevguc�fhf_gl� \j_f_gb� W�� b kljhblky� klhe[bd� \ukhlhc� [�W�� �jbk��������[���khhl\_lkl\mxsbc�agZq_gbx�kb]gZeZ�\ fhf_gl�\j_f_gb�W  �WL b hkgh\Zgb_f�'WL�Wlhl�bfimevk�fh`gh�\ujZablv�q_j_a�ijb[eb`_ggmx�^_evlZ�nmgdpbx�± /a �W ± WL��
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 �û�jZ\gZ\ukhlZ �ûjZ\gZrbjbgZ ��jZ\gZiehsZ^v��/a
L
LL
W
WW�W �

l�_�� ��a���� LLLL WWWW[W[ �G' �AZf_gyy� nmgdpbx� [�W�� gZ[hjhf� bfimevkh\� �jbk�� ������ \��� fh`gh� aZibkZlv��¦ �' Q
L LLL WWWW[W[ � ��/a����a �?keb�l_i_jv� �2�/��/a�2� �o�o'fo WWWGWQ LL ��lh³� WW�GW W GW[W[ � ������ � ������Kb]gZe�ijhba\hevghc�nhjfu�fh`gh�ij_^klZ\blv�b q_j_a�_^bgbqgu_�nmgdpbb��^ey�q_]h�\ujZ`_gb_� ������� ke_^m_l� ijhbgl_]jbjh\Zlv� ih� qZklyf�� bkihevamy�khhlghr_gb_ �2���2�/ �c � WW �� \ j_amevlZl_�q_]h�ih�emqZxl�ke_^mxs__�khhlghr_gb_

³� ��Wc�� W GW[W[W[ � 2�2����@>������ � ������������LJ?GBJH<HQGU?�A:>:GBY
� < kbkl_fZo� Z\lhfZlbq_kdh]h� mijZ\e_gby� gZ[ex^Zxlky� jZaebqgu_� \ha^_ckl\by� bkb]gZeu��>ey� mijhs_gby� ZgZebaZ�b kbgl_aZ� dhgdj_lguo� kbkl_f�ihevamxlky�jZajZ[hlZgghc�lbibaZpb_c�wlbo�\ha^_ckl\bc�b kb]gZeh\�: DZdhc�kb]gZe�gZau\Z_lky�j_]meyjguf"
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< DZdb_�kms_kl\mxl \b^u�ij_^klZ\e_gby�kb]gZeh\"K DZdb_�kb]gZeu�hlghkylky�d hkgh\guf�lbiZf�j_]meyjguo�kb]gZeh\"
�>ey� oZjZdl_jbklbdb� ki_dljh\� kb]gZeh\�bkihevam_lky�ij_h[jZah\Zgb_�Nmjv_��Ki_dlj�i_jbh^bq_kdbo�kb]gZeh\�oZjZdl_jbam_lky�hij_^_e_ggufb�k\hckl\Zfb��>ey�g_i_jbh^bq_kdh]h�kb]gZeZ�\\h^blky�ihgylb_�ki_dljZevghc�iehlghklb�: DZdh_�ij_h[jZah\Zgb_�gZau\Z_lky�ij_h[jZah\Zgb_f�Nmjv_"< DZdbfb�oZjZdl_jgufb�k\hckl\Zfb�h[eZ^Z_l�ki_dlj�i_jbh^bq_kdh]h�kb]gZeZ"K Qlh�lZdh_�ki_dljZevgZy�oZjZdl_jbklbdZ�g_i_jbh^bq_kdhc�nmgdpbb"

� < l_hjbb� Z\lhfZlbq_kdh]h� mijZ\e_gby� bkihevamxlky� lZd� gZau\Z_fu_� klZg^Zjlgu_�kb]gZeu�� d dhlhjuf� hlghkylky� _^bgbqguc� kdZqhd�� _^bgbqgZy� bfimevkgZy� nmgdpby� ± ^_evlZ�nmgdpby��]Zjfhgbq_kdbc�kb]gZe�: DZdZy�nmgdpby�gZau\Z_lky�^_evlZ�nmgdpb_c"% DZd�gZ�bkke_^m_fhf�h[t_dl_�ih^Zlv�kb]gZe�\ \b^_�_^bgbqgh]h�kdZqdZ"K DZdbfb�iZjZf_ljZfb�oZjZdl_jbam_lky�]Zjfhgbq_kdbc�kb]gZe"
�������L?KL

� Kb]gZe�gZau\Z_lky�j_]meyjguf��_keb�_]h�fZl_fZlbq_kdbf�ij_^klZ\e_gb_f�y\ey_lky�: AZjZg__�aZ^ZggZy�nmgdpby�\j_f_gb�< AZjZg__�aZ^ZggZy�nmgdpby�qZklhlu�K AZjZg__�aZ^ZggZy�nmgdpby�\j_f_gb�b qZklhlu�
� Kb]gZe�gZau\Z_lky�i_jbh^bq_kdbf��_keb�hg�ij_^klZ\ey_l�kh[hc�: Nmgdpbx�\j_f_gb�b m^h\e_l\hjy_l�mkeh\bx�I�W�� �I�W ��7�����f d W d f�< Nmgdpbx�\j_f_gb�b m^h\e_l\hjy_l�mkeh\bx�I�W�� �I�W ��7��W� d W d W��K Nmgdpbx�qZklhlu�b m^h\e_l\hjy_l�mkeh\bx�I�Z�� �I�Z ��:����������f d Z d f�� DZdh_�ba�ij_h[jZah\Zgbc�gZau\Z_lky�ij_h[jZah\Zgb_f�Nmjv_": � � ³ff� Z Z GWHWIL) WL�� �

< � � ³ff� Z� Z GWHWI) WL�� �
K � � ³ff� Z� Z GWHWIL) WL�� �

� Ki_dljZevghc�iehlghklvx�g_i_jbh^bq_kdh]h�kb]gZeZ�gZau\Z_lky�\_ebqbgZ
: � � ZS Z GG$L) � �< � � G$GL) ZS Z � �K � � ZS Z GG$L) �

]^_�: ± [_kdhg_qgh�fZeu_�Zfieblm^u�g_i_jbh^bq_kdhc�nmgdpbb�
� Nmgdpb_c�O_\bkZc^Z�gZau\Z_lky�nmgdpby�
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: ®̄­ t� ��ijb� ��ijb��� WWW[< ���  W[ ijb��W�K ®̄­ dd !! ��ijb� ��ijb��� ��WW WWW[
� >_evlZ�nmgdpb_c�gZau\Z_lky�nmgdpby��m^h\e_l\hjyxsZy�mkeh\byf�: ®̄­ z f G ��ijb� ��ijb�� WWW

< ®̄­  f z G ��ijb ��ijb��� WWW ³ff�  G ��� GWW �
K ®̄­  f z G ��ijb ��ijb��� WWW ³ff�  G ��� GWW �� DZdZy�nmgdpby�hlghkblky�d k^\bgmluf�we_f_glZjguf�nmgdpbyf": [�W��< [�W ± W��K [�W����[�W��

� Kb]gZe�ijhba\hevghc�nhjfu�fh`gh�ij_^klZ\blv�dZd�: ³ WW�W W GWK[W[ � ������ �
< ³ WW�GW W GW[W[ � ������ �
K ³ W�WGW�W W GWK[W[ � ������� �

� Kb]gZe�gZau\Z_lky�]Zjfhgbq_kdbf��_keb�: WWK$W[ Z VLQ���� �< WW$W[ ZG VLQ���� �K W$W[ Z VLQ�� �
�� F_`^m� nmgdpb_c� O_\bkZc^Z� b nmgdpb_c� >bjZdZ� kms_kl\m_l� k\yav�� \ujZ`Z_fZy�khhlghr_gb_f�: �>W@� �G
�W��< G�W�� ��
>W@�K ³f �G � �@>� WGWW �
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� F:L?F:LBQ?KDH?�HIBK:GB?:<LHF:LBQ?KDBO�KBKL?F
�����HKGH<GU?�KIHKH;U�F:L?F:LBQ?KDH=H�HIBK:GBY��MJ:<G?GBY�><B@?GBY

FZl_fZlbq_kdh_� hibkZgb_� Z\lhfZlbq_kdhc� kbkl_fu� mijZ\e_gby� ± wlh� hibkZgb_�ijhp_kkh\��ijhl_dZxsbo�\ kbkl_f_�gZ�yaud_�fZl_fZlbdb�Ihkljh_gb_� ex[h_� kbkl_fu� mijZ\e_gby� gZqbgZ_lky� k bamq_gby� h[t_dlZ� mijZ\e_gby� bkhklZ\e_gby� _]h�fZl_fZlbq_kdh]h� hibkZgby��< dZq_kl\_� h[t_dlZ�fh`_l� \uklmiZlv� ZiiZjZl��l_ogheh]bq_kdbc�ijhp_kk��ijhba\h^kl\h��ij_^ijbylb_�b hljZkev��JZaebqb_�fZl_fZlbq_kdbofh^_e_c� h[t_dlh\� h[mkeZ\eb\Z_lky� bo� gZagZq_gb_f�� Wlb� fh^_eb� hibku\Zxl� jZaebqgu_�j_`bfu�jZ[hlu�h[t_dlZ�beb�kbkl_fu�mijZ\e_gby�b fh]ml�[ulv�ihemq_gu�h^gbf�ba�kihkh[h\��wdki_jbf_glZevguf�� ZgZeblbq_kdbf�� dhf[bgbjh\Zgguf� beb� wdki_jbf_glZevgh�ZgZeblbq_kdbf�Ijb wdki_jbf_glZevghf� kihkh[_� mjZ\g_gby� fh^_e_c� ihemqZxl� iml_f� ihklZgh\db�ki_pbZevguo� wdki_jbf_glh\� �f_lh^� Zdlb\gh]h� wdki_jbf_glZ�� beb� iml_f� klZlbklbq_kdhc�h[jZ[hldb� j_amevlZlh\� ^ebl_evghc� j_]bkljZpbb� i_j_f_gguo� h[t_dlZ� \ mkeh\byo� _]h�ghjfZevghc�wdkiemZlZpbb��f_lh^�iZkkb\gh]h�wdki_jbf_glZ��Ijb� ZgZeblbq_kdhf� hibkZgbb� mjZ\g_gby� fh^_e_c� ihemqZxl� gZ� hkgh\Zgbb� nbabdh�obfbq_kdbo�aZdhghf_jghkl_c�ijhl_dZxsbo�ijhp_kkh\�Ijb� wdki_jbf_glZevgh�ZgZeblbq_kdhf� ih^oh^_� mjZ\g_gby� fh^_e_c� ihemqZxl�ZgZeblbq_kdbf� iml_f� k ihke_^mxsbf� mlhqg_gb_f� iZjZf_ljh\� wlbo� mjZ\g_gbc�wdki_jbf_glZevgufb�f_lh^Zfb�Ijb�jZajZ[hld_�fZl_fZlbq_kdh]h�hibkZgby�Z\lhfZlbq_kdbo�kbkl_f�ke_^m_l�mqblu\Zlv�hkgh\gu_�f_lh^heh]bq_kdb_�iheh`_gby�l_hjbb�Z\lhfZlbq_kdh]h�mijZ\e_gby��Wlh�ij_`^_�\k_]h�kbkl_fguc�ih^oh^�d j_r_gbx�aZ^Zq�mijZ\e_gby��jZkkfZljb\Zxsbc�ih\_^_gb_�h[t_dlZ�b j_]meylhjZ�\ ijhp_kk_�j_]mebjh\Zgby�\ g_jZaju\ghc�\aZbfhk\yab��\hafh`ghklv�ijbf_g_gby�f_lh^h\�l_hjbb�Z\lhfZlbq_kdh]h�mijZ\e_gby�d kbkl_fZf�kZfhc�jZaghh[jZaghc�nbabq_kdhc�ijbjh^u�\ke_^kl\b_�Z[kljZ]bjh\Zgby�fZl_fZlbq_kdbo�fh^_e_c�hl�dhgdj_lguo�nbabq_kdbo�kbkl_f��Djhf_�lh]h��kbkl_fZ�jZkkfZljb\Z_lky�dZd�p_iv�\aZbfh^_ckl\mxsbo�nbabq_kdb�b bgnhjfZpbhggh�we_f_glh\�b h[eZ^Z_l�kihkh[ghklvx�i_j_^Z\Zlv�nbabq_kdb_�\ha^_ckl\by�b bgnhjfZpbhggu_�kb]gZeu�\ h^ghf��kljh]h�hij_^_e_gghf�gZijZ\e_gbb��dZ`^uc�`_�we_f_gl�kbkl_fu�jZkkfZljb\Z_lky�dZd�ij_h[jZah\Zl_ev�\oh^gh]h�\ha^_ckl\by�\\uoh^gmx�j_Zdpbx��FZl_fZlbq_kdh_�hibkZgb_�dZd�hl^_evguo�we_f_glh\��lZd�b kbkl_fu�\p_ehf�khklZ\ey_lky��dZd�ijZ\beh��k jy^hf�^hims_gbc�b mijhs_gbc��m^Zqghklv�dhlhjuo�aZ\bkbl�hl�]em[bgu�agZgbc�bkke_^h\Zl_ey�kbkl_fu�\ ^Zgghc�h[eZklb��_]h�bglmbpbb�bh[yaZl_evgh�ih^e_`bl�wdki_jbf_glZevghc�ijh\_jd_�< h[s_f�kemqZ_�mjZ\g_gby�fZl_fZlbq_kdhc�fh^_eb�h[t_dlZ�beb�kbkl_fu�mijZ\e_gby��mklZgZ\eb\Zxsb_� \aZbfhk\yav�f_`^m� \oh^gufb� b \uoh^gufb� i_j_f_ggufb�� gZau\Zxlky�mjZ\g_gbyfb�^\b`_gby�MjZ\g_gby��hibku\Zxsb_�ih\_^_gb_�kbkl_fu�j_]mebjh\Zgby�\ mklZgh\b\r_fky�j_`bf_�ijb�ihklhygguo�\ha^_ckl\byo��gZau\Zxlky�mjZ\g_gbyfb�klZlbdb�MjZ\g_gby�� hibku\Zxsb_� ih\_^_gb_� kbkl_fu� j_]mebjh\Zgby� ijb� g_mklZgh\b\r_fky�j_`bf_�ijb�ijhba\hevguo�\oh^guo�\ha^_ckl\byo��gZau\Zxlky�mjZ\g_gbyfb�^bgZfbdb�<k_�h[t_dlu�j_]mebjh\Zgby�fh`gh�jZa^_eblv�gZ�^\Z�deZkkZ��h[t_dlu�kkhkj_^hlhq_ggufb�dhhj^bgZlZfb��^bgZfbdZ�dhlhjuo�hibku\Z_lky�h[udgh\_ggufb�^bnn_j_gpbZevgufb�mjZ\g_gbyfb��b h[t_dlu�k jZkij_^_e_ggufb�dhhj^bgZlZfb��^bgZfbdZ�dhlhjuo�hibku\Z_lky�^bnn_j_gpbZevgufb�mjZ\g_gbyfb�\ qZklguo�ijhba\h^guo��<^Zevg_cr_f�jZkkfZljb\Zxlky�lhevdh�h[t_dlu�k khkj_^hlhq_ggufb�dhhj^bgZlZfb�
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< dZq_kl\_� ijbf_jZ� fh`gh� jZkkfhlj_lv� h[t_dl� k khkj_^hlhq_ggufb� dhhj^bgZlZfb��hibku\Z_fuc�^bnn_j_gpbZevguf�mjZ\g_gb_f�\lhjh]h�ihjy^dZ��jbk�������
��
����
��  � I[[\\\) � �����

]^_� \ ± \uoh^gZy� i_j_f_ggZy�� [�� I ± \oh^gu_� i_j_f_ggu_�� 
�
 [\ � i_j\u_� ijhba\h^gu_� ih�\j_f_gb�� �\ � \lhjZy�ijhba\h^gZy�ih�\j_f_gb�Ijb� ihklhygguo� \oh^guo� \ha^_ckl\byo� [  � [��� I  � I� k l_q_gb_f� \j_f_gb� \uoh^gZy�\_ebqbgZ�ijbgbfZ_l�ihklhyggh_�agZq_gb_�\  �\� b mjZ\g_gb_�������ij_h[jZam_lky�d \b^m�
���������� ���  � I[\) � �����

Dhg_qgh_�mjZ\g_gb_�������y\ey_lky�mjZ\g_gb_f�klZlbdb�KlZlbq_kdbc�j_`bf�fh`gh�oZjZdl_jbah\Zlv k�ihfhsvx�klZlbq_kdbo�oZjZdl_jbklbd�KlZlbq_kdhc� oZjZdl_jbklbdhc� h[t_dlZ� �kbkl_fu�� gZau\Z_lky� aZ\bkbfhklv� \uoh^ghc�\_ebqbgu�hl�\oh^ghc�\ klZlbq_kdhf�j_`bf_�KlZlbq_kdmx�oZjZdl_jbklbdm�fh`gh�ihkljhblv�wdki_jbf_glZevgh��_keb�ih^Z\Zlv�gZ�\oh^�h[t_dlZ� ihklhyggu_� \ha^_ckl\by� b aZf_jylv� \uoh^gmx� i_j_f_ggmx� ihke_� hdhgqZgby�i_j_oh^gh]h� ijhp_kkZ�� ?keb� h[t_dl� bf__l� g_kdhevdh� \oh^h\�� lh� hg� oZjZdl_jbam_lky�k_f_ckl\hf� klZlbq_kdbo� oZjZdl_jbklbd��< k\hx� hq_j_^v�� kZfZ� klZlbq_kdZy� oZjZdl_jbklbdZ�oZjZdl_jbam_lky� dhwnnbpb_glhf� N�� dhlhjuc� hij_^_ey_lky� dZd� G[G\N  �� >ey� h[t_dlh\� kg_ebg_cghc� klZlbq_kdhc� oZjZdl_jbklbdhc� dhwnnbpb_gl� mkbe_gby� y\ey_lky� i_j_f_gghc�\_ebqbghc�� ^ey� h[t_dlh\� `_� k ebg_cgufb� klZlbq_kdbfb� oZjZdl_jbklbdZfb� dhwnnbpb_gl�mkbe_gby�± \_ebqbgZ�ihklhyggZy��jbk�������
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Z� [�
Jbk��������KlZlbq_kdZy�oZjZdl_jbklbdZ�h[t_dlh\�Z ± g_ebg_cgh]h��[ ± ebg_cgh]h

������IJBF?JU�MJ:<G?GBC�H;T?DLH<�MIJ:<E?GBY
< l_hjbb� Z\lhfZlbq_kdh]h� mijZ\e_gby� rbjhdh� bkihevam_lky� f_lh^� fZl_fZlbq_kdbo�ZgZeh]bc�� kh]eZkgh� dhlhjhfm� jZaebqgu_� ih� nbabq_kdhc� ijbjh^_� h[t_dlu� hibku\Zxlky�h^ghlbigufb�fZl_fZlbq_kdbfb�aZ\bkbfhklyfb�JZkkfhljbf� g_dhlhju_� ijbf_ju� khklZ\e_gby� mjZ\g_gbc� klZlbdb� b ^bgZfbdb� ^ey�jZaebqguo�ih�nbabq_kdhc�ijbjh^_�h[t_dlh\�

��������=b^jZ\ebq_kdbc�j_a_j\mZj

[
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Ijbf_jhf� ijhkl_cr_]h� h[t_dlZ� Z\lhfZlbq_kdh]h� mijZ\e_gby� y\ey_lky� ]b^jZ\ebq_kdbc�j_a_j\mZj��\ dhlhjhf�bf__lky�ijblhd�b klhd�`b^dhklb��IjbgpbibZevgZy�b kljmdlmjgZy�ko_fu�ij_^klZ\e_gu�gZ�jbk������Hkgh\ghc� dhhj^bgZlhc�� oZjZdl_jbamxs_c� khklhygb_� jZkkfZljb\Z_fh]h� h[t_dlZ��y\ey_lky� mjh\_gv� `b^dhklb� G�� dhlhjuc� \u[bjZ_lky� \ dZq_kl\_� \uoh^ghc� j_]mebjm_fhc�\_ebqbgu�� <oh^guf� b khhl\_lkl\_ggh� j_]mebjmxsbf� \ha^_ckl\b_f� y\ey_lky� kdhjhklv�ijblhdZ� \h^u� \ j_a_j\mZj�4�� \g_rgbf� \hafms_gb_f� ± jZkoh^� \h^u� ba� j_a_j\mZjZ�*��Ijb�ihklhygghc�kl_i_gb hldjulby�^jhkk_ey�gZ ijblhd_ `b^dhklb���mjh\_gv
4+

4

*
H[t_dl

* +�[\�
�[� �\�

Z� [�

Jbk��������=b^jZ\ebq_kdZy�_fdhklv�Z ± ijbgpbibZevgZy�ko_fZ���[ ± kljmdlmjgZy�ko_fZhij_^_ey_lky� jZaghklvx� �4 ± *��� Ih� mkeh\byf� jZ[hlu� h[t_dlZ� \_ebqbgZ� ijblhdZ� 4baf_gy_lky�ijhba\hevgh�\h�\j_f_gb�MjZ\g_gb_�^bgZfbdb��hibku\Zxs__�aZ\bkbfhklv�mjh\gy�+ \ i_j_oh^ghf�j_`bf_�hl�4��\khhl\_lkl\bb�k aZdhghf�]b^jZ\ebdb�aZibku\Z_lky�\ \b^_*4GWG+6 � � �����]^_�6 ± iehsZ^v�ihi_j_qgh]h�k_q_gby�j_a_j\mZjZ�MjZ\g_gb_� ������ij_^klZ\ey_l�kh[hc�fZl_fZlbq_kdh_�hibkZgb_�h[t_dlZ�j_]mebjh\Zgby�±]b^jZ\ebq_kdhc� _fdhklb� b y\ey_lky h[udgh\_gguf� ^bnn_j_gpbZevguf� mjZ\g_gb_f� ��]h�ihjy^dZ�
��������We_dljbq_kdZy�_fdhklv

We_dljbq_kdhc�_fdhklvx�gZau\Z_lky�p_iv��khklhysZy�ba�khijhlb\e_gby�5 b _fdhklb�K�jbk�������
8\o

5 K H[t_dl8\oZ� [�
�[� �\�T

Jbk��������We_dljbq_kdZy�_fdhklv�Z ± ijbgpbibZevgZy�ko_fZ��[ ± kljmdlmjgZy�ko_fZ
<uoh^ghc� dhhj^bgZlhc� lZdh]h� h[t_dlZ� fh`_l� [ulv� \u[jZg� aZjy^� T gZ� h[deZ^dZo�dhg^_gkZlhjZ��Z \oh^ghc�± gZijy`_gb_�gZ�\oh^_�p_ib�8\o�>bnn_j_gpbZevgh_�mjZ\g_gb_�fh`_l�[ulv�ihemq_gh�gZ�hkgh\_�aZdhgZ�Dbjo]hnZ�

\o8&TGWGT5  � � �����LZdbf� h[jZahf�� fZl_fZlbq_kdbf� hibkZgb_f� we_dljbq_kdhc� _fdhklb� y\ey_lky�h[udgh\_ggh_�^bnn_j_gpbZevgh_�mjZ\g_gb_���]h�ihjy^dZ�
��������Obfbq_kdbc�j_Zdlhj�ihegh]h�i_j_f_rb\Zgby
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Imklv� \ j_Zdlhj_� ijhl_dZ_l� obfbq_kdZy� j_Zdpby� lbiZ� : o % �jbk� ������ Ijb� \u\h^_�mjZ\g_gbc�ijbgylu�ke_^mxsb_�^hims_gby���� � \ j_Zdlhj_� hkms_kl\ey_lky� b^_Zevgh_� i_j_f_rb\Zgb_� j_Zdpbhgghc� kf_kb�� l�_��dhgp_gljZpby�\h�\k_o�lhqdZo�j_ZdlhjZ�h^bgZdh\Z���� � l_ieh_fdhklv� j_Zdpbhgghc� kf_kb� ihklhyggZ� b jZ\gZ� l_ieh_fdhklb� bkoh^gh]h�j_Z]_glZ�����j_Zdpby�ijhl_dZ_l�\ bahl_jfbq_kdbo�mkeh\byo��l�_��l_fi_jZlmjZ�\ j_Zdlhj_�ihklhyggZ�
&$H[t_dl

Z� [�
�[� �\��$&%&$�$&$

Jbk��������Obfbq_kdbc�j_Zdlhj�Z ± ijbgpbibZevgZy�ko_fZ��[ ± kljmdlmjgZy�ko_fZ
Ijb� wlbo�^hims_gbyo�j_Zdlhj�fh`_l�jZkkfZljb\Zlvky�dZd�h[t_dl�k khkj_^hlhq_ggufb�iZjZf_ljZfb��fZl_jbZevguc�[ZeZgk�dhlhjh]h�bf__l�ke_^mxsbc�\b^�

Baf_g_gb_ dhe�\Z�\_�s_kl\Z�: \j_Zdlhj_
 

Dhe�\h�j_Z]_glZ�:��ihklmib\r_]h�\j_Zdlhj�\h�\oh^ghf�ihlhd_
±

Dhe�\h�\ur_^r_]h�\_s_kl\Z�:ba�j_ZdlhjZ ±
Dhe�\h�\_s_kl\Z�:��\klmib\r_]h�\j_Zdpbx

$$$$ 9.&&&TGWG&9 �� �� � � �����]^_� 9� ± h[t_f� j_ZdlhjZ��K$ ± dhgp_gljZpby� \_s_kl\Z�$�� W ± \j_fy�� T ± h[t_fguc� jZkoh^�j_Z]_glZ�:�� �$& ± \oh^gZy�dhgp_gljZpby�\_s_kl\Z��������� :��. ± dhgklZglZ�kdhjhklb�j_Zdpbb�LZdbf�h[jZahf��hibkZgb_�obfbq_kdh]h�j_ZdlhjZ�b^_Zevgh]h�i_j_f_rb\Zgby��\ dhlhjhf�ijhl_dZ_l� j_Zdpby� lbiZ� : o <�� y\ey_lky� h[udgh\_gguf� ^bnn_j_gpbZevguf� mjZ\g_gb_f�i_j\h]h�ihjy^dZ�DZd� \b^gh� ba� wlbo� lj_o� ijbf_jh\�� ^bgZfbq_kdb_� k\hckl\Z� jZaebqguo� ih� nbabq_kdhc�ijbjh^_� h[t_dlh\� h[eZ^Zxl� g_dhlhjufb� h[sbfb� q_jlZfb�� [eZ]h^Zjy� q_fm� \k_�jZkkfhlj_ggu_� h[t_dlu� hibku\Zxlky� h^ghlbigufb� mjZ\g_gbyfb� ± h[udgh\_ggufb�^bnn_j_gpbZevgufb�mjZ\g_gbyfb�i_j\h]h�ihjy^dZ�
������HIJ?>?E?GB?�EBG?CGHC�KL:PBHG:JGHCKBKL?FU��IJBGPBI�KMI?JIHABPBB

< l_hjbb� mijZ\e_gby� d ebg_cguf� kbkl_fZf� h[uqgh� hlghkyl� l_� kbkl_fu�� \ dhlhjuo�ijhl_dZxsb_� ijhp_kku� y\eyxlky� klZpbhgZjgufb� b hibku\Zxlky� ebg_cgufb�^bnn_j_gpbZevgufb� mjZ\g_gbyfb� k ihklhyggufb� beb� nmgdpbhgZevgh� aZ\bkysbfb� hl�\j_f_gb dhwnnbpb_glZfb�� <Z`guf� k\hckl\hf� lZdbo� kbkl_f� y\ey_lky� bo� khhl\_lkl\b_�ijbgpbim�kmi_jihabpbb��< k\yab�k wlbf�hij_^_e_gb_�ebg_cghc�kbkl_fu��dZd�ijZ\beh��^Z_lky�\ ke_^mxs_f� \ZjbZgl_�� ebg_cgufb� gZau\Zxlky� kbkl_fu�� ih^qbgyxsb_ky� ijbgpbim�kmi_jihabpbb��dhlhjuc�aZdexqZ_lky�\ lhf��qlh�j_Zdpby�h[t_dlZ�gZ�kmffm�\oh^guo�kb]gZeh\�¦ ��W[L jZ\gZ�kmff_�j_Zdpbc�gZ�dZ`^uc�kb]gZe�\ hl^_evghklb�^ey�ex[uo�[L�W��FZl_fZlbq_kdZy�aZibkv�ijbgpbiZ�kmi_jihabpbb�khklhbl�ba�^\mo�khhlghr_gbc�
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¦¦  ¸̧¹·¨̈©§ L LL L W\W[\ ���� � �����
�������� W[F\WF[\  � �����<Z`gh�hlf_lblv��qlh�ebg_cghklv�klZlbq_kdbo�oZjZdl_jbklbd�y\ey_lky�g_h[oh^bfuf��gh�g_� ^hklZlhqguf� mkeh\b_f� ebg_cghklb�� lZd� dZd� \uiheg_gb_� ijbgpbiZ� kmi_jihabpbb�g_h[oh^bfh� g_� lhevdh� \ klZlbd_�� gh� b \� ^bgZfbd_�� < lh� `_ \j_fy� klZlbq_kdZy�oZjZdl_jbklbdZ�� hibku\Z_fZy� mjZ\g_gb_f� ijyfhc m  � Z o � E �� g_� hl\_qZ_l� ijbgpbim�kmi_jihabpbb�� IhdZ`_f� wlh� gZ� ijbf_j_� nmgdpbb� m  � �� o � ��� >ey� wlh]h ijh\_^_f�wdki_jbf_gl��dhlhjuc�fh`gh�ijhbeexkljbjh\Zlv�ihklZgh\dhc�g_�f_g__�lj_o�hiulh\���hiul��gZ�\oh^�h[t_dlZ�ih^Z^bf�kb]gZe�o�  ���b hij_^_ebf�\uoh^gmx�dhhj^bgZlm�ih^�^_ckl\b_f�wlh]h�kb]gZeZ�\�  ����jbk�������Z����hiul��gZ�\oh^�h[t_dlZ�ih^Z^bf�^jm]hc�kb]gZe�[�� ����b hij_^_ebf�khhl\_lkl\mxs__�_fm�baf_g_gb_�\uoh^ghc�dhhj^bgZlu�\��� ����jbk�������[����hiul��gZ�\oh^�h[t_dlZ�ih^Z_lky�kb]gZe��jZ\guc�kmff_�\ i_j\uo�^\mo�hiulZo��[�  ���bhij_^_ey_lky�\uoh^ghc�kb]gZe�\��� �����jbk�������\���<ke_^kl\b_�lh]h��qlh�\� z \� ��\� ���� z ������fh`gh�ml\_j`^Zlv��qlh�^ey�^Zgghc�nmgdpbb�ijbgpbi�kmi_jihabpbb�g_�\uihegy_lky��>ey�mkljZg_gby�^Zggh]h� lbiZ�g_ebg_cghklb�ke_^m_l�i_j_g_klb� gZqZeh� dhhj^bgZl� lZdbf� h[jZahf�� qlh[u� gme_\hfm� \oh^m� khhl\_lkl\h\Ze� gme_\hc�\uoh^�LZd� dZd� [hevrbgkl\h� h[t_dlh\� mijZ\e_gby� y\eyxlky� g_ebg_cgufb�� lh� ijb�hij_^_e_gguo� mkeh\byo� g_ebg_cgu_� oZjZdl_jbklbdb� fh]ml� [ulv� ijb[eb`_ggh� aZf_g_gu�ebg_cgufb�oZjZdl_jbklbdZfb��l�_��ijhba\h^blky�ebg_ZjbaZpby g_ebg_cguo�aZ\bkbfhkl_c�
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Jbk��������Ebg_ZjbaZpby�g_ebg_cghc�klZlbq_kdhc�oZjZdl_jbklbdb
H^gbf� ba� gZb[he__� jZkijhkljZg_gguo� kihkh[h\� ebg_ZjbaZpbb� y\ey_lky� jZaeh`_gb_�g_ebg_cghc�nmgdpbb�\ jy^�L_cehjZ�\ hdj_klghklb�aZ^Zgghc�lhqdb�b bkdexq_gb_�g_ebg_cguo�qe_gh\�jZaeh`_gby�Imklv�klZlbq_kdZy�oZjZdl_jbklbdZ�hibku\Z_lky�g_ebg_cghc�Q jZa�^bnn_j_gpbjm_fhc��]^_�Q ± ex[h_� gZlmjZevgh_� qbkeh�� nmgdpb_c� m  � I�[��� dhlhjmx� g_h[oh^bfh� ebg_Zjbah\Zlv� \hdj_klghklb�lhqdb��[���\����jbk�������
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��������� �������� ������
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I_j_oh^y� d gh\hc� kbkl_f_� dhhj^bgZl�� �� �� \\\[[[ � � ihemqbf� ebg_Zjbah\Zggh_�mjZ\g_gb_�h[t_dlZ
�
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������>BG:FBQ?KDH?�IH<?>?GB?�EBG?CGUO�KBKL?F

Ih^�kbkl_fhc�\ ^Zevg_cr_f�[m^_l�ihgbfZlvky�ex[h_�fgh`_kl\h�we_f_glh\� �fh`_l�[ulv�hl^_evguc�we_f_gl���h[jZamxs__�g_dhlhjh_�p_ehklgh_ _^bgkl\h�[_ahlghkbl_evgh�d nmgdpbyf��dhlhju_�hgb�\uihegyxl��l�_��wlh�fh`_l�[ulv�h[t_dl��j_]meylhj��kbkl_fZ�j_]mebjh\Zgby�b l�^�Kbkl_fZ� gZau\Z_lky� ^bgZfbq_kdhc�� _keb� hgZ� hibku\Z_lky� ^bnn_j_gpbZevgufb��bgl_]jZevgufb�eb[h�dhg_qgufb mjZ\g_gbyfb���aZ\bky�\�W�[�W�
Jbk��������KljmdlmjgZy�ko_fZ�kbkl_fu

sbfb� hl� \j_f_gb�� b gZau\Z_lky� klZlbq_kdhc�� _keb� \ __� hibkZgbb hlkmlkl\m_l� iZjZf_lj�\j_f_gb�GZb[hevrbc�bgl_j_k�ij_^klZ\ey_l�bamq_gb_�^bgZfbq_kdh]h�ih\_^_gby�ebg_cghc�kbkl_fu��dhlhjZy�\ h[s_f�kemqZ_�ij_^klZ\e_gZ�gZ�jbk� ����Hkgh\ghc� aZ^Zq_c� bamq_gby� ^bgZfbq_kdh]h� ih\_^_gby� ebg_cghc� kbkl_fu� y\ey_lky�ihemq_gb_�\hafh`ghklb�jZkkqblu\Zlv�\uoh^ghc�kb]gZe�\�W��^ey�ex[h]h�ba\_klgh]h�\oh^gh]h�kb]gZeZ� [�W��< k\yab� k wlbf� g_h[oh^bfh� jZkiheZ]Zlv� fZl_fZlbq_kdbf� ZiiZjZlhf� ^ey�bkke_^h\Zgby�ebg_cghc kbkl_fu��jbk�������
>bgZfbq_kdb_�oZjZdl_jbklbdb

<j_f_ggu_�oZjZdl_jbklbdb >bnn_j_gpbZevgh_ �mjZ\g_gb_
QZklhlgu_�oZjZdl_jbklbdbI_j_oh^gZy�nmgdpby <_kh\Zy�nmgdpby

I_j_^ZlhqgZy�nmgdpby
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Jbk��������>bgZfbq_kdb_�oZjZdl_jbklbdb
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Hkgh\gufb� ^bgZfbq_kdbfb� oZjZdl_jbklbdZfb�� bkihevam_fufb� \ l_hjbb�Z\lhfZlbq_kdh]h� mijZ\e_gby�� y\eyxlky� i_j_^ZlhqgZy� nmgdpby�� ^bnn_j_gpbZevgh_�mjZ\g_gb_�� \j_f_ggu_� oZjZdl_jbklbdb�� i_j_oh^gZy� nmgdpby�� \_kh\Zy� nmgdpby�� qZklhlgu_�oZjZdl_jbklbdb�� Zfieblm^gh�nZah\Zy� oZjZdl_jbklbdZ� �:NO��� jZkrbj_ggZy� Zfieblm^gh�nZah\Zy� oZjZdl_jbklbdZ� �J:NO��� eh]Zjbnfbq_kdb_� qZklhlgu_� oZjZdl_jbklbdb� �E:NO���KhklZ\eyxsbfb�hkgh\guo�qZklhlguo�oZjZdl_jbklbd�y\eyxlky
<j_f_ggu_�oZjZdl_jbklbdb

QZklhlgu_�oZjZdl_jbklbdb

I_j_^ZlhqgZy�nmgdpby

>bnn_j_gpbZevgh_ �mjZ\g_gb_

Jbk��������<aZbfhk\yav�^bgZfbq_kdbo�oZjZdl_jbklbd
Zfieblm^gh�qZklhlgZy� oZjZdl_jbklbdZ� �:QO��� nZah�qZklhlgZy� oZjZdl_jbklbdZ� �NQO���\_s_kl\_ggh�qZklhlgZy� oZjZdl_jbklbdZ� �<QO���fgbfZy� qZklhlgZy� oZjZdl_jbklbdZ� �FQO�� bkhhl\_lkl\_ggh�jZkrbj_ggu_�± J:QO��JNQO�b eh]Zjbnfbq_kdb_�± E:QO��E<QO�F_`^m� wlbfb� oZjZdl_jbklbdZfb� kms_kl\m_l� k\yav�� dhlhjmx� beexkljbjm_l� ko_fZ��bah[jZ`_ggZy�gZ�jbk������Jy^� ^bgZfbq_kdbo� oZjZdl_jbklbd� fh`gh ihemqblv� wdki_jbf_glZevguf� iml_f�� Zg_dhlhju_� y\eyxlky� l_hj_lbq_kdbfb��GZ�ijZdlbd_� wdki_jbf_glZevgh�ihemqZxl� \j_f_ggu_�oZjZdl_jbklbdb� b qZklhlgu_�� lhqg__�� :QO� b NQO�� b m`_� gZ� hkgh\_� bo� aZibku\Zxlky�^bnn_j_gpbZevgh_� mjZ\g_gb_�� i_j_^ZlhqgZy� nmgdpby�� Z lZd`_ jZkrbj_ggu_� beh]Zjbnfbq_kdb_�qZklhlgu_�oZjZdl_jbklbdb��LZdbf�h[jZahf��qlh[u�hp_gblv�^bgZfbq_kdh_�ih\_^_gb_� ebg_cghc� kbkl_fu� g_h[oh^bfh� ihagZdhfblvky� kh� \k_fb� ^bgZfbq_kdbfb�oZjZdl_jbklbdZfb�

������>BG:FBQ?KDB? IJHP?KKU�< KBKL?F:O
Hkgh\guf�fZl_fZlbq_kdbf ZiiZjZlhf�ijb�bamq_gbb�b bkke_^h\Zgbb�kbkl_f�mijZ\e_gby�y\ey_lky� ZiiZjZl� ^bnn_j_gpbZevguo� mjZ\g_gbc��Djm]� jZkkfZljb\Z_fuo� h[t_dlh\�[ue� m`_�hij_^_e_g�± wlh�ebg_cgu_�h[t_dlu�k khkj_^hlhq_ggufb�dhhj^bgZlZfb��Ijb�wlhf�jZaebqZxl�klZpbhgZjgu_� h[t_dlu�� dhwnnbpb_glu� ^bnn_j_gpbZevguo� mjZ\g_gbc dhlhjuo� g_�baf_gyxlky�\h�\j_f_gb��b g_klZpbhgZjgu_�h[t_dlu��m dhlhjuo�dhwnnbpb_glu�baf_gyxlky�kl_q_gb_f�\j_f_gb��gZijbf_j��baf_g_gb_�l_iehijh\h^ghklb��klZj_gb_�dZlZebaZlhjZ�b ^j�;hevrbgkl\h� h[t_dlh\� j_]mebjh\Zgby� y\eyxlky g_klZpbhgZjgufb� h[t_dlZfb�� h^gZdh��kdhjhklv� baf_g_gby� bo� k\hckl\� gZfgh]h� f_gvr_� kdhjhklb� j_]mebjh\Zgby�� ihwlhfm� lZdb_�h[t_dlu� ijb� jZkq_l_� kbkl_f� j_]mebjh\Zgby� fh`gh� ijb[eb`_ggh� jZkkfZljb\Zlv� dZd�klZpbhgZjgu_�\ l_q_gb_�hij_^_e_ggh]h�ijhf_`mldZ�\j_f_gb�� aZ�dhlhjuc�k\hckl\Z�h[t_dlZ�g_�mki_\Zxl�kms_kl\_ggh�baf_gblvky�>Ze__� [m^ml� jZkkfZljb\Zlvky� ebg_cgu_� klZpbhgZjgu_� h[t_dlu� �kbkl_fu�� kkhkj_^hlhq_ggufb� dhhj^bgZlZfb�� dhlhju_� hibku\Zxlky� h[udgh\_ggufb�^bnn_j_gpbZevgufb�mjZ\g_gbyfb�k ihklhyggufb�dhwnnbpb_glZfb�
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�������� �� W[EW[E �c� �����
MjZ\g_gb_� ������ hibku\Z_l� ih\_^_gb_� h[t_dlZ�� � dhlhjuc� bf__l� klZlbq_kdmx�oZjZdl_jbklbdm� [DE\ �� \ g_mklZgh\b\r_fky� �i_j_oh^ghf�� j_`bf_� ijb� ex[hc� nhjf_�\oh^gh]h�kb]gZeZ�[�W��QZklgufb�kemqZyfb�mjZ\g_gby�������y\eyxlky�mjZ\g_gby

������������������ �������������� �� �c��� ���� W[EW[EW\DW\DW\DW\D PPPPQQQQ ������ � W[E c� ������Z�
���������������� ������������� �� c��� ���� W[EW[EW\DW\DW\D PPPPQQQQ �������� �� W[EW[E �c� ������[�

>ey� h[t_dlh\�� hibku\Z_fuo� mjZ\g_gb_f� ������ Z��� klZlbq_kdZy� oZjZdl_jbklbdZkms_kl\m_l�� gh� y\ey_lky� \ujh`^_gghc�� lZd� dZd� E��  � ��� >ey� h[t_dlh\� `_�� hibku\Z_fuo�mjZ\g_gb_f�������[���klZlbq_kdZy�oZjZdl_jbklbdZ�g_�kms_kl\m_l�H[t_dlu�� bf_xsb_� klZlbq_kdmx� oZjZdl_jbklbdm�� gZau\Zxlky� klZlbq_kdbfb�� Z g_�bf_xsb_�klZlbq_kdhc�oZjZdl_jbklbdb� gZau\Zxlky�ZklZlbq_kdbfb�< [hevrbgkl\_� kemqZ_\�� dZd� m`_� hlf_qZehkv� \ur_�� mjZ\g_gby� kbkl_f� Z\lhfZlbq_kdh]h�j_]mebjh\Zgby� hdZau\Zxlky� g_ebg_cgufb�� ihwlhfm�� _keb� wlh� \hafh`gh�� ijh\h^yl�ebg_ZjbaZpbx� wlbo� mjZ\g_gbc� ijb� ihfhsb� jy^Z� L_cehjZ� iml_f� jZaeh`_gby� g_ebg_cguo�nmgdpbc�g_dhlhjuo�i_j_f_gguo�ih�kl_i_gyf�fZeuo�ijbjZs_gbc�wlbo�i_j_f_gguo��\ayluo�\hdj_klghklb� bo� agZq_gbc�� khhl\_lkl\mxsbo� mklZgh\b\r_fmky� j_`bfm�� < j_amevlZl_�ihemqZxl� ebg_Zjbah\Zggu_� mjZ\g_gby� \ hldehg_gbyo�� LZdbf� h[jZahf�� � \ [hevrbgkl\_�kemqZ_\ ^bnn_j_gpbZevgh_� mjZ\g_gb_� ������ y\ey_lky� mjZ\g_gb_f� \ hldehg_gbyo�� dhlhjh_�hibku\Z_l� h[t_dl� beb� kbkl_fm� j_]mebjh\Zgby� lhevdh� \ hdj_klghklb� mklZgh\b\r_]hky�j_`bfZ��>ey�ebg_cguo�kbkl_f�mjZ\g_gby�\ hldehg_gbyo�b bkoh^gu_�mjZ\g_gby�kh\iZ^Zxl�>ey� ihemq_gby� j_r_gby� mjZ\g_gby� ������ g_h[oh^bfh� aZ^Zlv� gZqZevgu_� mkeh\by�� ih^�dhlhjufb�ihgbfZ_lky�khklhygb_�ijhp_kkZ�\ fhf_gl�\j_f_gb��ijbgylhf�aZ�_]h�gZqZeh�W  ���
���������������� ��������� ��  c c QQ \\\\\\ �����

H[s__�j_r_gb_�mjZ\g_gby�������ij_^klZ\ey_lky�\ \b^_�
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< \ujZ`_gbb� ������� \k\�W�� y\ey_lky� h[sbf� j_r_gb_f� khhl\_lkl\mxs_]h� h^ghjh^gh]h�mjZ\g_gby�b m\ug�W��± qZklgh_�j_r_gb_�g_h^ghjh^gh]h�mjZ\g_gby� �������Ke_^h\Zl_evgh��\k\�W��khhl\_lkl\m_l�^\b`_gbx�kbkl_fu�\ hlkmlkl\bb \oh^gh]h�kb]gZeZ�[�W��{ ���l�_��kh[kl\_gghfm�k\h[h^ghfm� ^\b`_gbx� kbkl_fu�� b hij_^_ey_lky� k\hckl\Zfb� kZfhc� kbkl_fu�� dhlhju_�ijhy\eyxlky�\ k\hckl\Zo�dhjg_c�oZjZdl_jbklbq_kdh]h�mjZ\g_gby��?keb�wlb�dhjgb�jZaebqgu��lh
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QZklgh_� j_r_gb_� m\ug�W�� aZ\bkbl� hl� \b^Z� nmgdpbb� [�W��� hij_^_eyxs_c� \oh^gh_�\ha^_ckl\b_�gZ�kbkl_fm��b khhl\_lkl\m_l�\ugm`^_gghfm�^\b`_gbx��khklhygbx��kbkl_fu�J_r_gb_� ������� mjZ\g_gby� ������ hij_^_ey_l� ^bgZfbq_kdbc� ijhp_kk� \ kbkl_f_��ijhbkoh^ysbc�k fhf_glZ�ih^Zqb�\oh^gh]h�\ha^_ckl\by��dhlhjuc�ijbgyl� aZ�gZqZeh�hlkq_lZ�\j_f_gb��ihwlhfm�^\b`_gb_�kbkl_fu��i_j_oh^ghc�ijhp_kk��jZkkfZljb\Z_lky�lhevdh�ijb� �tW ��^ey�W ����hg�ijbgyl�lh`^_kl\_ggh�jZ\guf�gmex�<uoh^ghc� kb]gZe� \�W��� ihemqZxsbcky� \ l_q_gb_� lZdh]h� ijhp_kkZ�� y\ey_lky� gZb[he__�iheghc� oZjZdl_jbklbdhc� ^bgZfbq_kdbo� k\hckl\� kbkl_fu�� ihwlhfm� hij_^_e_gb_� wlh]hkb]gZeZ�� dZd� m`_� hlf_qZehkv�� b y\ey_lky� hkgh\ghc� aZ^Zq_c� l_hjbb� j_]mebjh\Zgby�� A^_kv�klZgh\blky� ZdlmZevghc� b^_y� bamq_gby ^bgZfbq_kdbo� k\hckl\� kbkl_fu� k ihfhsvx�\j_f_gguo�oZjZdl_jbklbd�
������I?J?OH>G:Y�B <?KH<:Y�NMGDPBB

��������I_j_oh^gZy�nmgdpby
>ey ihemq_gby� i_j_oh^ghc� nmgdpbb� \ dZq_kl\_� klZg^Zjlgh]h� kb]gZeZ� bkihevam_lky�_^bgbqgZy�nmgdpby�\j_f_gb���������LZdh]h�jh^Z�\ha^_ckl\bx�khhl\_lkl\m_l��gZijbf_j��k[jhk�beb \dexq_gb_ gZ]jmadb�\ kbkl_fZo�j_]mebjh\Zgby��hldZa�fhlhjZ�\ kbkl_f_�j_]mebjh\Zgby��
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Jbk���������I_j_oh^gZy�oZjZdl_jbklbdZ�obfbq_kdh]h�j_ZdlhjZ�Z ± klmi_gqZlh_�\ha^_ckl\b_��[ ± djb\Zy�jZa]hgZ
I_j_oh^ghc� nmgdpb_c gZau\Z_lky� ZgZeblbq_kdh_� \ujZ`_gb_� ^ey� j_r_gby ebg_cgh]h�^bnn_j_gpbZevgh]h� mjZ\g_gby� ������ ijb� \oh^ghf� kb]gZe_� [�W��  � ��W��b gme_\uo�gZqZevguo�mkeh\byo��l�_�
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Djb\hc� jZa]hgZ gZau\Z_lky� j_Zdpby� h[t_dlZ� �kbkl_fu�� gZ� _^bgbqgh_� klmi_gqZlh_�\ha^_ckl\b_�ijb�gme_\uo�gZqZevguo�mkeh\byo�GZ� ijZdlbd_� djb\Zy� jZa]hgZ� hij_^_ey_lky� wdki_jbf_glZevguf� iml_f� b bkihevam_lky� \dZq_kl\_� bkoh^guo� ^Zgguo� ^ey� ZgZebaZ� b kbgl_aZ� kbkl_f� Z\lhfZlbq_kdh]h� mijZ\e_gby�bkke_^m_fh]h�h[t_dlZ�A^_kv�ke_^m_l�\\_klb�ihgylby�ijyfhc�b h[jZlghc�aZ^Zq��IjyfZy�aZ^ZqZ� �aZ^ZqZ�Dhrb��aZdexqZ_lky� \ hij_^_e_gbb� j_r_gby� ^bnn_j_gpbZevgh]h� mjZ\g_gby� k aZ^Zggufb�gZqZevgufb� mkeh\byfb�� < h[jZlghc� aZ^Zq_� lj_[m_lky� \hkklZgh\blv� \b^� b dhwnnbpb_glu�^bnn_j_gpbZevgh]h� mjZ\g_gby� ih� ba\_klghc� bgl_]jZevghc� djb\hc�� gZijbf_j�� i_j_oh^ghc�nmgdpbb�� J_r_gb_� h[jZlghc� aZ^Zqb� ij_^klZ\ey_l� agZqbl_evgmx� keh`ghklv� \ke_^kl\b_� __g_dhjj_dlghklb� b a^_kv� kms_kl\m_l� ki_pbZevguc�fZl_fZlbq_kdbc� ZiiZjZl��LZd�� gZijbf_j��_keb� ij_^iheh`blv�� qlh� i_j_oh^gZy� nmgdpby� hibku\Z_lky� j_r_gb_f� mjZ\g_gby� i_j\h]h�ihjy^dZ
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� DZdh_�ij_h[jZah\Zgb_�gZau\Z_lky�ij_h[jZah\Zgb_f�EZieZkZ": ³f � �

� ���� GWHW[V[ VW �
< ³f � � ���� GWHW[V[ VW �
K ³f � �

&���� GWHW[V[ WL �
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Ihemq_ggh_� \ujZ`_gb_� ������� iheghklvx� kh\iZ^Z_l� k ihemq_gguf� jZg__� \ujZ`_gb_f������� ^ey�:NO� b _s_� jZa� ih^l\_j`^Z_l� lhl�nZdl�� qlh� Zfieblm^gh�nZah\Zy� oZjZdl_jbklbdZ�fh`_l�[ulv�ihemq_gZ�ijhklhc�aZf_ghc�i_j_f_gghc�V gZ�LZ�Nmgdpby�:�±LZ��ihemqZ_lky� ZgZeh]bqguf� h[jZahf�ih�nhjfme_� ������� aZf_ghc� LZ gZ� �±LZ�� AZibku\Zy� ihemq_ggu_� \ujZ`_gby� ^ey� dhfie_dkguo� nmgdpbc� :�LZ�� b :�±LZ�� \ihdZaZl_evghc�nhjf_

���� ��������� ZM�ZM Z Z�Z Z LL H0L:H0L: �
qZklgh_�j_r_gb_�mjZ\g_gby�������ij_h[jZam_lky�d \b^m

�@�FRV>���@�>��� ����\ug ZM�ZZ �Z Z�ZM�ZZM W$0HHHH$0W\ WLLWLL �
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� Hkgh\ghc� qZklhlghc� oZjZdl_jbklbdhc� y\ey_lky� Zfieblm^gh�nZah\Zy� oZjZdl_jbklbdZ��:NO��� dhlhjhc� gZau\Z_lky� dhgnhjfgh_� hlh[jZ`_gb_� fgbfhc� hkb� iehkdhklb� dhjg_c�oZjZdl_jbklbq_kdh]h� mjZ\g_gby� gZ� iehkdhklv� :NO�� :fieblm^gh�nZah\Zy� oZjZdl_jbklbdZ�y\ey_lky�dhfie_dkghc�nmgdpb_c�b fh`_l�[ulv�aZibkZgZ�\ ihdZaZl_evghc�nhjf_
�Z�M�Z Z LH0L: ���

b Ze]_[jZbq_kdhc�nhjf_�
�Z��Z �Z ,P�5H�� LL: �

]^_�F�Z��gZau\Z_lky�Zfieblm^gh�qZklhlghc�oZjZdl_jbklbdhc� �:QO���M�Z��± nZah�qZklhlghc�oZjZdl_jbklbdhc� �NQO��� 5H�Z�� ± \_s_kl\_ggh�qZklhlghc� oZjZdl_jbklbdhc� �<QO��� ,P�Z�� ±fgbfhc� qZklhlghc� oZjZdl_jbklbdhc� �FQO��� F_`^m� wlbfb� oZjZdl_jbklbdZfb� kms_kl\m_l�k\yav� : Knhjfmebjmcl_�hkgh\gu_�k\hckl\Z�dhgnhjfgh]h�hlh[jZ`_gby�< ?keb�ba\_klgu�:QO�b NQO��lh�dZdbf�h[jZahf�hij_^_ey_lky�<QO�b FQO"K DZd�i_j_clb�hl�<QO�b FQO�d :QO�b NQO"
� QZklhlgu_� oZjZdl_jbklbdb� fh]ml� [ulv� ihemq_gu� wdki_jbf_glZevgh� \ j_amevlZl_�ih^Zqb� gZ� \oh^� h[t_dlZ� ]Zjfhgbq_kdh]h� kb]gZeZ�� Z lZd`_� l_hj_lbq_kdb� \ i_j_^Zlhqghc�nmgdpbb dhfie_dkgh]h�iZjZ�f_ljZ V gZ�LZ�: DZdb_�qZklhlgu_�oZjZdl_jbklbdb�ihemqZxl�wdki_jbf_glZevgh"< AZ^ZgZ� i_j_^ZlhqgZy� nmgdpby� ���� � VV: �� aZibrbl_� Zfieblm^gh�nZah\mx�oZjZdl_jbklbdm�\ ihdZaZl_evghc�b Ze]_[jZbq_kdhc�nhjf_�K AZ^Zgh� ^bnn_j_gpbZevgh_� mjZ\g_gb_� h[t_dlZ� mijZ\e_gby� ����������� W[W\W\W\  �c�cc ��aZibrbl_�Zfieblm^gh�nZah\mx�oZjZdl_jbklbdm�
� :fieblm^gh�nZah\Zy� oZjZdl_jbklbdZ� k\yaZgZ� k ^jm]bfb� ^bgZfbq_kdbfb�oZjZdl_jbklbdZfb�: DZd�hij_^_eblv \_kh\mx�nmgdpbx�ih�Zfieblm^gh�nZah\hc�oZjZdl_jbklbd_"< DZd�hij_^_eblv�:NO�ih�i_j_oh^ghc�nmgdpbb"K AZ^ZgZ�\_kh\Zy�nmgdpby� WHWZ � �� ��aZibrbl_�:NO��������L?KL
� < khhl\_lkl\bb�kh�k\hckl\Zfb�dhgnhjfgh]h�hlh[jZ`_gby�ebgby�i_j_oh^bl«: < ebgbx�< < lhqdm�
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K < lj_m]hevgbd�
� :fieblm^gh�nZah\Zy�oZjZdl_jbklbdZ�y\ey_lky«: KemqZcghc�nmgdpb_c�< Dhfie_dkghc�nmgdpb_c�K >_l_jfbgbjh\Zgghc�nmgdpb_c�
�DZd� wdki_jbf_glZevgh� ihemqZxl� qZklhlgu_� oZjZdl_jbklbdb"� Ih^Zq_c� gZ� \oh^�h[t_dlZ«: =Zjfhgbq_kdh]h�kb]gZeZ� W$W[ Z VLQ�� �< G�nmgdpbb�± ��� WW[ �G �K ?^bgbqgh]h�klmi_gqZlh]h�kb]gZeZ� ����� WW[  �

� DZd�i_j_clb�hl�i_j_^Zlhqghc�nmgdpbb�d qZklhlguf�oZjZdl_jbklbdZf"�Iheh`b\«: Z LV �< Z V �K WLHV Z �
� ?keb�i_j_^ZlhqgZy�nmgdpby�h[t_dlZ�mijZ\e_gby� VVNV: � �� ��lh�:NO�\ ihdZaZl_evghc�nhjf_�aZibr_lky«: Z�Z Z DUFWJ�� LHNL: �

< �S��ZZ� Z LHNL: �� �
K ¹̧·©̈§ Z��S��ZZ� Z NDUFWJ�� LHNL: �

� ?keb�i_j_^ZlhqgZy�nmgdpby�h[t_dlZ�mijZ\e_gby� VHV: ���� � ��lh�Zfieblm^gh�qZklhlgZy�oZjZdl_jbklbdZ�aZibr_lky�dZd«: Z� Z ���� H0 �< Z�Z Z �FRV�VLQ���0 �K ���  Z0 �� ?keb� i_j_^ZlhqgZy� nmgdpby� h[t_dlZ mijZ\e_gby� �������� ��� �� VVVV: �� lh� nZah�
qZklhlgZy�oZjZdl_jbklbdZ�aZibr_lky�dZd«: ��DUFWJDUFWJ�� Z��Z��S� M [ �

< ��DUFWJ�DUFWJDUFWJ�� Z�Z�Z��S M [ �
K ��DUFWJ�DUFWJDUFWJ�� Z�Z�Z� M [ �

� ?keb� i_j_^ZlhqgZy� nmgdpby� h[t_dlZ� mijZ\e_gby� VV: � ��� �� lh� \_s_kl\_ggh�qZklhlgZy�oZjZdl_jbklbdZ�aZibr_lky«: �Z�� Z ��5H� �
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< ��5H�  Z �K Z Z�5H� �
� ?keb�i_j_oh^gZy�nmgdpby� WWK  �� ��lh�:NO�aZibku\Z_lky«

: �S�Z� �Z LHL: � �
< �Z Z ���L: �
K �S�Z �Z LHL: � �

�� :fieblm^gh�qZklhlgZy�oZjZdl_jbklbdZ�ij_^klZ\ey_l�kh[hc«: Hlghr_gb_�\uoh^gh]h�kb]gZeZ�d \oh^ghfm�kb]gZem�< Hlghr_gb_�nZa�\uoh^gh]h�b \oh^gh]h�kb]gZeh\�K Hlghr_gb_�Zfieblm^u�\uoh^gh]h�kb]gZeZ�d Zfieblm^_�\oh^gh]h�����KLJMDLMJGUC�:G:EBA�EBG?CGUO�KBKL?F
������A<?GH�G:IJ:<E?GGH=H�>?CKL<BY

Ijb� bkke_^h\Zgbb� kbkl_f� mijZ\e_gby� i_j\hkl_i_ggh_� agZq_gb_� ijbh[j_lZ_l� oZjZdl_j�ij_h[jZah\Zgby� kb]gZeh\� \ hl^_evguo� we_f_glZo�� beb� a\_gvyo�� >bgZfbq_kdb_� kbkl_fu��i_j_^Zlhqgu_� nmgdpbb� dhlhjuo� bf_xl� \b^� ijhkluo� ^jh[_c�� gZau\Zxlky� lbih\ufb� beb�we_f_glZjgufb� a\_gvyfb��Ex[hc�ijhfure_gguc�h[t_dl�ij_^klZ\ey_lky�\ \b^_�k\yaZgguo�f_`^m� kh[hc� lbih\uo� a\_gv_\�� Bo� hkgh\m� khklZ\ey_l� a\_gh� gZijZ\e_ggh]h� ^_ckl\by��hkgh\gh_� k\hckl\h� dhlhjh]h� aZdexqZ_lky� \ lhf�� qlh� \uoh^gZy� \_ebqbgZ� \�W�� aZ\bkbl� hl�\oh^ghc�\_ebqbgu [�W���gh�h[jZlgh_�\ha^_ckl\b_�\uoh^Z�gZ�\oh^�hlkmlkl\m_l��Ijbkh_^bg_gb_�d \uoh^m� lZdh]h� a\_gZ� ^jm]h]h� a\_gZ� g_� baf_gy_l� i_j_^Zlhqghc� nmgdpbb� i_j\h]h� a\_gZ��Nbabq_kdZy�ijbjh^Z�a\_gZ�gZijZ\e_ggh]h�^_ckl\by�fh`_l�[ulv�ex[hc��OZjZdl_jbam_lky�hgh�khhl\_lkl\mxsbf� mjZ\g_gb_f� ^\b`_gby�� dhlhjh_� b hij_^_ey_l� dhgdj_lguc� lbi�we_f_glZjgh]h�a\_gZ��JZaebqZxl� ke_^mxsb_� a\_gvy�� mkbebl_evgh_�� bgl_]jbjmxs__�� b^_Zevgh_� b j_Zevgh_�^bnn_j_gpbjmxsb_�� nhjkbjmxs__�� qbklh]h� aZiZa^u\Zgby� bg_jpbhggh�nhjkbjms__��Zi_jbh^bq_kdb_� i_j\h]h� b \lhjh]h� ihjy^dZ�� dhe_[Zl_evgh_�� dhlhju_� ih� jy^m� h[sbo�aZdhghf_jghkl_c�fh`gh�jZa^_eblv�gZ�ke_^mxsb_�]jmiiu�� KlZlbq_kdb_� a\_gvy��m dhlhjuo� klZlbq_kdZy�oZjZdl_jbklbdZ�hlebqgZ�hl�gmey��bf_xl�h^ghagZqgmx�k\yav f_`^m�\oh^ghc�b \uoh^ghc�i_j_f_ggufb�\ klZlbq_kdhf�j_`bf_��D gbf�hlghkyl� mkbebl_evgh_�� Zi_jbh^bq_kdh_�� dhe_[Zl_evgh_� a\_gvy�� m dhlhjuo� i_j_^Zlhqguc�dhwnnbpb_gl� k\yaZg� k i_j_^Zlhqghc� nmgdpb_c� khhlghr_gb_f� ���   VV:N �� Djhf_� lh]h��klZlbq_kdb_� a\_gvy� y\eyxlky� nbevljZfb� gbadhc� qZklhlu�� bkdexq_gb_� khklZ\ey_l�mkbebl_evgh_�a\_gh�� >bnn_j_gpbjmxsb_�a\_gvy��m dhlhjuo�klZlbq_kdZy�oZjZdl_jbklbdZ�jZ\gZ�gmex��± wlh�b^_Zevgh_� b j_Zevgh_� ^bnn_j_gpbjmxsb_� a\_gvy�� \ bo� i_j_^Zlhqgmx� nmgdpbx� \k_]^Z�\oh^bl�khfgh`bl_ev�V��ihwlhfm� ��� �   VV: ��>bnn_j_gpbjmxsb_�a\_gvy�y\eyxlky�nbevljZfb�\ukhdhc�qZklhlu��hgb�\ghkyl�iheh`bl_evgu_�nZah\u_�k^\b]b�
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� :klZlbq_kdb_� a\_gvy� ± a\_gvy�� g_� bf_xsb_� klZlbq_kdhc� oZjZdl_jbklbdb�� d gbf�hlghkblky� bgl_]jbjmxs__� a\_gh�� \ i_j_^Zlhqgmx� nmgdpbx� dhlhjh]h� h[yaZl_evgh� \oh^bl�khfgh`bl_ev� V� �� ihwlhfm� :����  � f� Bgl_]jbjmxsb_� a\_gvy� y\eyxlky� nbevljZfb� gbadhc�qZklhlu�
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������LBIH<U?�>BG:FBQ?KDB?�A<?GVY
��������Mkbebl_evgh_�a\_gh

Mkbebl_evgh_� a\_gh� gZau\Zxl� lZd`_� klZlbq_kdbf� �[_aug_jpbhgguf��� Ijbf_jhf� _]h�fh`_l� kem`blv� deZiZg� k ebg_Zjbah\Zgghc� oZjZdl_jbklbdhc� \ kbkl_fZo� j_]mebjh\Zgby��jZaebqgu_� mkbebl_eb�� juqZ`gu_� i_j_^Zqb�� j_^mdlhju� b l�^�� Wlh� a\_gh� f]gh\_ggh� b [_a�bkdZ`_gbc�\hkijhba\h^bl�\oh^gmx�\_ebqbgm�gZ�\uoh^_�MjZ\g_gb_�^\b`_gby�mkbebl_evgh]h�a\_gZ�bf__l�\b^
\�W�� �N[�W�������������������������������������������������

]^_�N � dhwnnbpb_gl�mkbe_gby�I_j_^ZlhqgZy�nmgdpby�mkbebl_evgh]h�a\_gZ�ihemqZ_lky�\ j_amevlZl_�ij_h[jZah\Zgby�ih�EZieZkm�_]h�mjZ\g_gby \�V�� �N[�V���hldm^Z
NV[ V\V:   �� ���� � �����Ih^klZgh\dZ�V  ��LZ��^Z_l�\ujZ`_gb_�:NO

:�LZ�� N� �����hlkx^Z :QO�� 0�Z�� �N� �����NQO�� M�Z�� ���������������������������������������������������
=jZnbdb�qZklhlguo�oZjZdl_jbklbd��:QO��:NO��ij_^klZ\e_gu�gZ�jbk������QZklhlgu_� oZjZdl_jbklbdb� mkbebl_evgh]h� a\_gZ� g_� aZ\bkyl� hl� qZklhlu�� ijbq_f�NQO�lh`^_kl\_ggh�jZ\gZ�gmex��l�_��\ ]Zjfhgbq_kdbo�dhe_[Zgbyo��ih^Zgguo�gZ�\oh^��baf_gy_lky�lhevdh� Zfieblm^Z� \ N jZa�� :fieblm^gh�nZah\Zy� oZjZdl_jbklbdZ� y\ey_lky� iheh`bl_evguf�^_ckl\bl_evguf� qbkehf�� __ ]jZnbd� ij_^klZ\ey_l� kh[hc� lhqdm� gZ� iheh`bl_evghc� \_l\b�^_ckl\bl_evghc�hkb�
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Jbk��������QZklhlgu_�oZjZdl_jbklbdb�mkbebl_evgh]h�a\_gZ�Z ± :QO��[ ± :NO
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Jbk��������=jZnbdb�\j_f_gguo�oZjZdl_jbklbd�mkbebl_evgh]h�a\_gZ�Z ± i_j_oh^gZy�nmgdpby��[ ± \_kh\Zy�nmgdpby
<j_f_ggu_�oZjZdl_jbklbdb�fh`gh�ihemqblv�g_ihkj_^kl\_ggh�ba�mjZ\g_gby� �������?keb�\oh^ghc�kb]gZe�[�W�� ���W���lh�ihemqZxl�mjZ\g_gb_�i_j_oh^ghc�nmgdpbbK�W�� �N��W��������������������������������������������������

hgZ� jZ\gZ� ihklhygghc� \_ebqbg_� ± dhwnnbpb_glm� mkbe_gby� a\_gZ�� ?keb� `_� [�W��  � G�W��� lhihemqZxl�mjZ\g_gb_�\_kh\hc�nmgdpbb
Z�W�� �NG�W�� �����

=jZnbdb�\j_f_gguo�oZjZdl_jbklbd�bah[jZ`_gu�gZ�jbk������
��������Bgl_]jbjmxs__�a\_gh

MjZ\g_gb_�^\b`_gby�bgl_]jbjmxs_]h�a\_gZ�bf__l�\b^
³ WW W G[7W\ �b ����� ��beb� ����b W[W\7  c ���m���� ������ �����

Lb ± ihklhyggZy�\j_f_gb�a\_gZ�<uoh^ghc� kb]gZe� bgl_]jbjmxs_]h� a\_gZ� jZ\_g� bgl_]jZem� ih� \j_f_gb� hl� \oh^gh]h�kb]gZeZ��mfgh`_gghfm�gZ�dhwnnbpb_gl� b
�7 �Ijbf_jhf� bgl_]jbjmxs_]h� a\_gZ� y\eyxlky� kq_lqbdb�� kmffbjmxsb_� jZkoh^� \_s_kl\Z�beb�wg_j]bb�aZ�hij_^_e_gguc�ijhf_`mlhd�\j_f_gb��mjh\_gv�\ _fdhklb�b l�i�I_j_^ZlhqgZy�nmgdpby�bgl_]jbjmxs_]h� a\_gZ�ihemqZ_lky�\ j_amevlZl_�ij_h[jZah\Zgby�ih�EZieZkm�������
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Jbk��������QZklhlgu_�oZjZdl_jbklbdb�bgl_]jbjmxs_]h�a\_gZ��Z ± :QO��[ ± NQO��\ ± :NO
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QZklhlgu_� oZjZdl_jbklbdb� h[jZamxlky� \ j_amevlZl_� ih^klZgh\db V  � LZ�� bo� ]jZnbdb�bah[jZ`_gu�gZ�jbk������� :NO
�bb

���� S�Z Z Z LH7L7L: ���� ������� :QO�
Z Z b
��� 70 � ������� NQO� ���� S� ZM � ������

:fieblm^gh�qZklhlgZy� oZjZdl_jbklbdZ� bgl_]jbjmxs_]h� a\_gZ� y\ey_lky�]bi_j[hebq_kdhc�nmgdpb_c�qZklhlu��Z nZah�qZklhlgZy�g_�aZ\bkbl�hl�qZklhlu�b jZ\gZ�� �S ��<wlhf� kemqZ_�:NO� y\ey_lky�fgbfhc�nmgdpb_c� qZklhlu�� b __� ]h^h]jZn� ^ey� iheh`bl_evguo�qZklhl�kh\iZ^Z_l�k hljbpZl_evghc�\_l\vx�fgbfhc�hkb�I_j_oh^gu_� oZjZdl_jbklbdb�� ]jZnbdb� dhlhjuo�bah[jZ`_gu�gZ� jbk� ����� hij_^_eyxl�ba�mjZ\g_gby�^\b`_gby�������ih^klZgh\dhc�\oh^gh]h�kb]gZeZ�[�W�� ���W��b [�W�� �G�W��khhl\_lkl\_ggh�^ey�ihemq_gby�\ujZ`_gby�� i_j_oh^ghc�nmgdpbb
����� b�b W7GW7WK W³   ������� \_kh\hc�nmgdpbb
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Jbk��������I_j_oh^gu_�oZjZdl_jbklbdb�bgl_]jbjmxs_]h�a\_gZ�Z ± i_j_oh^gZy�nmgdpby��[ ± \_kh\Zy�nmgdpby
LZdbf�h[jZahf��ijb�ih^Zq_�gZ�\oh^�bgl_]jbjmxs_]h a\_gZ�ihklhyggh]h�g_bkq_aZxs_]h�\hafms_gby�\uoh^gZy�dhhj^bgZlZ�m\_ebqb\Z_lky�^h�[_kdhg_qghklb�k ihklhygghc�kdhjhklvx��l�_�� hlebqbl_evghc� hkh[_gghklvx� y\ey_lky� lhl� nZdl�� qlh� i_j_oh^gZy� nmgdpby� g_� bf__l�mklZgh\b\r_]hky� �ijb� W� o f�� dhg_qgh]h� agZq_gby�� Wlh� k\hckl\h� y\ey_lky� ijbqbghc�ijbgpbibZevgh]h� hlebqby� ZklZlbq_kdbo� kbkl_f� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby��kh^_j`Zsbo�bgl_]jbjmxs__�a\_gh��hl�klZlbq_kdbo�kbkl_f��dhlhju_�g_�kh^_j`Zl�wlh]h�a\_gZ�J_Zdpby�gZ�G�nmgdpbx�y\ey_lky�klmi_gqZlhc�nmgdpb_c�k Zfieblm^hc� b

�7 �
��������B^_Zevgh_�^bnn_j_gpbjmxs__�a\_gh

MjZ\g_gb_�b^_Zevgh]h�^bnn_j_gpbjmxs_]h�a\_gZ
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\�W�� �N[c�W�� ������
l�_�� baf_g_gb_� \uoh^ghc� dhhj^bgZlu� ijhihjpbhgZevgh� kdhjhklb� baf_g_gby� \oh^ghc�dhhj^bgZlu��< hi_jZlhjghc�nhjf_� mjZ\g_gb_�bf__l� \b^� \�V��  � NV[�V���hldm^Z�i_j_^ZlhqgZy�nmgdpby

NVV; V<V:   �� ���� � ������
QZklhlgu_�oZjZdl_jbklbdb��]jZnbdb�dhlhjuo�ij_^klZ\e_gu�gZ�jbk������± :NO :�LZ�� �N�LZ  �NZHLS��� ������± :QO 0�Z�� �NZ� ������± NQO M�Z�� �S �� ������
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Jbk��������QZklhlgu_�oZjZdl_jbklbdb�b^_Zevgh]h�^bnn_j_gpbjmxs_]h�a\_gZ�Z ± :QO��[ ± NQO��\ ± :NO
LZdbf�h[jZahf��:QO�ijyfh�ijhihjpbhgZevgZ�qZklhl_��Z NQO�g_�aZ\bkbl�hl�qZklhlu�b jZ\gZ�
�S ��Ke_^h\Zl_evgh��]h^h]jZn�:NO�ijb�Z !���kh\iZ^Z_l�k iheh`bl_evghc�\_l\vx�fgbfhc�hkb�I_j_oh^gZy�nmgdpby�b^_Zevgh]h�^bnn_j_gpbjmxs_]h�a\_gZ�bf__l�\b^�K�W�� �N�c�W�� �NG�W������������������������������������������
l�_��ij_^klZ\ey_l�kh[hc�G�nmgdpbx�k iehsZ^vx��jZ\ghc�N�<_kh\Zy�nmgdpby�ij_^klZ\ey_l�kh[hc�ijhba\h^gmx�hl�G�nmgdpbb�

Z�W�� �NGc�W�������������������������������������� ������
< ijbjh^_� b^_Zevgh� ^bnn_j_gpbjmxsbo� a\_gv_\� g_� kms_kl\m_l�� lZd� dZd� ijb Z o f0�Z��o f�� Z ex[hc� j_Zevguc� h[t_dl� ijZdlbq_kdb� nbevljm_l� ]Zjfhgbq_kdb_� kb]gZeu� kqZklhlhc�� [hevr_c� qZklhlu� kj_aZ� ^Zggh]h� h[t_dlZ�� G_hkms_kl\bfhklv� b^_Zevgh]h� a\_gZ�\b^gZ� lZd`_� b ba� i_j_oh^ghc� nmgdpbb�� dhlhjZy� jZ\gZ� G�nmgdpbb� b ba� \_kh\hc� nmgdpbb��jZ\ghc�ijhba\h^ghc�G�nmgdpbb�
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Jbk���������Ihkljh_gb_�:NO�ihke_^h\Zl_evgh]h�kh_^bg_gby�Z ± :NO�i_j\h]h�a\_gZ��[ ± :NO�\lhjh]h�a\_gZ��\ ± :NO�ihke_^h\Zl_evgh]h�kh_^bg_gby�i_j\h]h�b \lhjh]h�a\_gv_\_^bg_gguo�a\_gv_\��?keb�kh[kl\_ggZy�i_j_oh^gZy�nmgdpby�\lhjh]h�a\_gZ�K��W���lh�i_j_oh^gZy�nmgdpby�kh_^bg_gby�hij_^_eblky�q_j_a�bgl_]jZe�>xZf_ey�
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Ijh^he`Zy�jZkkm`^_gby�^Zevr_��fh`gh�ihemqblv�\ujZ`_gb_�i_j_oh^ghc�nmgdpbb�^ey�ex[h]h�qbkeZ�ihke_^h\Zl_evgh�kh_^bg_gguo�a\_gv_\�Ke_^m_l� hlf_lblv�� qlh� \k_� ihemq_ggu_� ml\_j`^_gby� kijZ\_^eb\u� lhevdh� ^ey� a\_gv_\�gZijZ\e_ggh]h�^_ckl\by�Ijbf_jhf�l_ogheh]bq_kdh]h�h[t_dlZ��bf_xs_]h�kljmdlmjgmx�ko_fm�ihke_^h\Zl_evgh]h�kh_^bg_gby�� y\ey_lky ex[hc� l_ogheh]bq_kdbc� ijhp_kk�� \ dhlhjhf� hl^_evgu_� klZ^bb� bmqZkldb�ij_^klZ\eyxlky�\ \b^_�khhl\_lkl\mxs_]h�a\_gZ�

��������Kh_^bg_gb_�k h[jZlghc�k\yavx
H[jZlghc� k\yavx� gZau\Zxl� i_j_^Zqm� kb]gZeZ� k \uoh^Z� a\_gZ� gZ� _]h� \oh^�� ]^_� kb]gZe�h[jZlghc� k\yab� Ze]_[jZbq_kdb� kmffbjm_lky� k \g_rgbf� kb]gZehf�� KljmdlmjgZy� ko_fZ�kh_^bg_gby�k h[jZlghc�k\yavx�bah[jZ`_gZ�gZ�jbk�������?keb� o�  � o �� [hk�� lh� k\yav� gZau\Z_lky� iheh`bl_evghc�� _keb� `_� o�  o � [hk�� lh� ±hljbpZl_evghc�>ey� \u\h^Z� i_j_^Zlhqghc� nmgdpbb� kh_^bg_gby� k iheh`bl_evghc� h[jZlghc� k\yavx�\uoh^gu_�kb]gZeu�^ey�dZ`^h]h�a\_gZ�\ hi_jZlhjghc�nhjf_�aZibku\Zxlky�dZd�
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BkdexqZy�ba�ihemq_gghc�kbkl_fu�o��V��b ohk�V���ihemqZxl
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hldm^Z�i_j_^ZlhqgZy�nmgdpby�kh_^bg_gby�k iheh`bl_evghc�h[jZlghc�k\yavx�bf__l�\b^\[ :ij�V�
:hk�V�[hk

[�

Jbk���������Kh_^bg_gb_�k h[jZlghc�k\yavx
����� ���� ���� hkji
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>ey� kh_^bg_gby� k hljbpZl_evghc� h[jZlghc� k\yavx� i_j_^ZlhqgZy� nmgdpby� \u\h^blky�ZgZeh]bqguf�h[jZahf�b hij_^_ey_lky�\ hdhgqZl_evghf�\b^_�\ujZ`_gb_f

����� ���� hkji
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GZ�ijZdlbd_�gZb[he__�jZkijhkljZg_ggufb�y\eyxlky�kbkl_fu�k hljbpZl_evghc�h[jZlghc�k\yavx�� d gbf� hlghkylky�� gZijbf_j�� \k_� h^ghdhglmjgu_� kbkl_fu� Z\lhfZlbq_kdh]h�j_]mebjh\Zgby��ijbq_f�\ ijyfhc�p_ib�jZkiheh`_g�h[t_dl��Z \�h[jZlghc�± j_]meylhj�
��������I_j_^Zlhqgu_�nmgdpbb�aZfdgmlhc�kbkl_fu

KljmdlmjgZy� ko_fZ� h^ghdhglmjghc� kbkl_fu� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby�ijb\_^_gZ�gZ�jbk�������
\�W�\aZ^ :j�V� :h[�V�H±\

I��W�

Jbk���������KljmdlmjgZy�ko_fZ�h^ghdhglmjghc�kbkl_fu
< jZkq_lZo� kbkl_f� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� bkihevamxl� ljb� hkgh\guo� \b^Z�i_j_^Zlhqguo�nmgdpbb��Wlb�nmgdpbb hij_^_eyxlky�ke_^mxsbf�h[jZahf��=eZ\ghc� i_j_^Zlhqghc� nmgdpb_c� y\ey_lky� i_j_^ZlhqgZy� nmgdpby� ih dZgZem�j_]mebjh\Zgby �������� �aZ^  � IW\\
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jh[ V:V: V:V:V: � ���������������������������������������

I_j_^ZlhqgZy� nmgdpby� aZfdgmlhc� kbkl_fu� ^ey� hrb[db�� l�_�� ih� dZgZem�������]^_��� aZ^aZ^ W\W\WW\ � HH� ± hrb[dZ�j_]mebjh\Zgby�b I��W�� ���
����� ��� jh[ V:V:V: � H ��������������������������������������
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I_j_^ZlhqgZy� nmgdpby� aZfdgmlhc� kbkl_fu� ih \hafmsZxs_fm� \ha^_ckl\bx�� l�_�� ih�dZgZem� ������  � W\WI �
����� ���� jh[h[ V:V: V:V: I � � ������:gZeba�i_j_^Zlhqguo�nmgdpbc� aZfdgmlhc� kbkl_fu�ihdZau\Z_l��qlh� agZf_gZl_ev�m gbo�h^bg�b lhl�`_�� Z qbkebl_eb� jZaebqgu��>ey� aZfdgmlhc� kbkl_fu�fh`gh� aZibkZlv�p_euc�jy^�^jm]bo�i_j_^Zlhqguo�nmgdpbc��gZijbf_j��^ey�hrb[db�ih�\hafmsZxs_fm�\ha^_ckl\bx�OZjZdl_jbklbq_kdh_� mjZ\g_gb_� aZfdgmlhc� kbkl_fu� gZoh^blky� \ agZf_gZl_e_�i_j_^Zlhqghc�nmgdpbb�b aZibku\Z_lky�\ \b^_

������ jh[  � V:V: � ������
Dhjgb� wlh]h� mjZ\g_gby� jZ\gu� ihexkZf� VL i_j_^Zlhqghc�nmgdpbb� aZfdgmlhc� kbkl_fu��>bgZfbq_kdb_� k\hckl\Z� ijhp_kkh\�� ijhl_dZxsbo� \ aZfdgmlhc kbkl_f_�� kms_kl\_ggh�hlebqZxlky� hl� lZdh\uo� \ jZahfdgmlhc� p_ib�� khklhys_c� ba� l_o�`_� kZfuo� a\_gv_\��LZd� dZd�i_j_^ZlhqgZy� nmgdpby� jZahfdgmlhc� p_ib� aZibku\Z_lky� \ \b^_� :j�k�V��  � :h[�V�:j�V��� lh�]eZ\gZy�i_j_^ZlhqgZy�nmgdpby�fh`_l�[ulv�aZibkZgZ�dZd
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Jbk���������Ijbf_j�i_j_ghkZ�maeZ�q_j_a�a\_gh�Z ± ^h�ij_h[jZah\Zgby��[ ± g_ijZ\bevgh_�ij_h[jZah\Zgb_��\ ± ihke_�ij_h[jZah\Zgby
LZdbf�h[jZahf��i_j_ghk�maeZ�q_j_a�a\_gh�k i_j_^Zlhqghc�nmgdpb_c�:�V��ih�gZijZ\e_gbx�jZkijhkljZg_gby� kb]gZeZ� khijh\h`^Z_lky� ihy\e_gb_f� \ [hdh\hc� p_ib� a\_gZ�� bf_xs_]h�i_j_^Zlhqgmx�nmgdpbx� ���V: �JZkkfhlj_gguc� ijbf_j� y\ey_lky ^hdZaZl_evkl\hf� ijZ\beZ� i_j_ghkZ maeZ� q_j_a� a\_gh��HklZevgu_� ijZ\beZ� i_j_ghkZ� ijb\h^ylky� [_a� ^hdZaZl_evkl\Z� b \u]ey^yl� ke_^mxsbf�h[jZahf��� � �I_j_ghk�maeZ�q_j_a�ma_e�hkms_kl\ey_lky�[_a�^hihegbl_evguo�ij_h[jZah\Zgbc� �jbk��������
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Jbk���������I_j_ghk�maeZ�q_j_a�ma_e�Z ± ^h�i_j_ghkZ��[ ± ihke_�i_j_ghkZ
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Jbk���������I_j_ghk�maeZ�q_j_a�kmffZlhj�Z ± ^h�ij_h[jZah\Zgby��[ ± ihke_�ij_h[jZah\Zgby
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Jbk���������I_j_ghk�maeZ�q_j_a�a\_gh�Z ± ^h�ij_h[jZah\Zgby��[ ± ihke_�ij_h[jZah\Zgby
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[�Jbk���������I_j_ghk�kmffZlhjZ�q_j_a�a\_gh�Z ± ^h�ij_h[jZah\Zgby��[ ± ihke_�ij_h[jZah\Zgby
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Jbk���������I_j_ghk�a\_gZ�q_j_a�kmffZlhj�Z ± ^h�ij_h[jZah\Zgby��[ ± ihke_�ij_h[jZah\Zgby
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Jbk���������<ug_k_gb_�we_f_glZ�ba�ijyfhc�k\yab�Z ± ^h�ij_h[jZah\Zgby��[ ± ihke_�ij_h[jZah\Zgby
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Jbk���������<g_k_gb_�we_f_glZ�\ ijyfmx�k\yav�Z ± ^h�ij_h[jZah\Zgby��[ ± ihke_�ij_h[jZah\Zgby
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���

FZl_fZlbq_kdh_� hij_^_e_gb_� ihgylby� �mklhcqb\hklb�� nhjfmebjm_lky� ke_^mxsbf�h[jZahf��Kbkl_fZ�y\ey_lky�mklhcqb\hc��_keb�k\h[h^gZy�khklZ\eyxsZy�i_j_oh^gh]h�ijhp_kkZ�k l_q_gb_f�\j_f_gb�klj_fblky�d gmex��l�_��
\k\�W��o ��ijb�Wof �����Ijb� wlhf� \uoh^gZy� dhhj^bgZlZ� kbkl_fu� [m^_l� klj_fblvky� d \ugm`^_gghc�khklZ\eyxs_c��hij_^_ey_fhc \g_rgbf \ha^_ckl\b_f�b ijZ\hc�qZklvx�mjZ\g_gby��������?keb�k\h[h^gZy khklZ\eyxsZy�g_h]jZgbq_ggh�\hajZklZ_l��l�_�
\k\�W��of ijb�Wof �� ������

lh�kbkl_fZ�g_mklhcqb\Z��Ihgylb_�mklhcqb\hklb jZkijhkljZgy_lky�b gZ [he__�h[sbc�kemqZc�� ^\b`_gb_�kbkl_fu��
��� MKLHCQB<HKLV�EBG?CGH=H�>BNN?J?GPB:EVGH=H�MJ:<G?GBY�K IHKLHYGGUFB�DHWNNBPB?GL:FB

DZd� ba\_klgh�� ih\_^_gb_� kbkl_fu� ihke_� kgylby� \hafms_gby�� l�_�� k\h[h^gh_� ^\b`_gb_��hibku\Z_lky� j_r_gb_f� h^ghjh^gh]h� ^bnn_j_gpbZevgh]h� mjZ\g_gby� k ihklhyggufb�dhwnnbpb_glZfb��
DQ \ �Q� �W����DQ�� \�Q����W����������D� \
�W����D� \�W�� �����������������������b aZ^Zggufb�gZqZevgufb�mkeh\byfb�K wlbf�mjZ\g_gb_f�k\yaZg�oZjZdl_jbklbq_kdbc�ihebghf��

'�V�� �DQ V Q ��DQ�� VQ�� ��������D� V ��D��������������� �����
;_a h]jZgbq_gby�h[sghklb�ij_^iheh`bf��qlh�dhjgb�wlh]h�ihebghfZ�jZaebqgu��lh]^Z�j_r_gb_�mjZ\g_gby�aZibku\Z_lky�\ \b^_�

��� ¦ Q
M

WVM MH&W\ �����
Bkke_^m_f� oZjZdl_j� j_r_gby�� Imklv�� gZijbf_j�� dhj_gv� V� � ^_ckl\bl_evguc�� lh]^Z�\hafh`gu�^\Z�kemqZy�Z�� V� �� ��� < wlhf� kemqZ_� khklZ\eyxsZy� WVH& �� bf__l� \b^� djb\hc�� Zkbfilhlbq_kdb�ijb[eb`Zxs_cky�d hkb�Z[kpbkk�Wof �jbk�������Z���>_ckl\bl_evgh��ijb V� ����bf__l�f_klh�mkeh\b_

m�� � WVH& �� o ��� Wof�
LZdbf�h[jZahf��_keb�\k_�dhjgb�� ^_ckl\bl_evgu_ hljbpZl_evgu_��lh�b \k_�keZ]Z_fu_�[m^ml�klj_fblvky�d gmex��Z��ke_^h\Zl_evgh��b bo�kmffZ��



���

[�� Imklv h^bg� ba� dhjg_c ^_ckl\bl_e_g� b iheh`bl_e_g�� V� !� ��� lh]^Z Z[khexlgZy�\_ebqbgZ� keZ]Z_fh]h� WVH& �� [m^_l�[_a]jZgbqgh�\hajZklZlv�ijb Wo f �jbk�������[�� l�_�� WVH& �� of ijb W�o f��< wlhf�kemqZ_ m o f ^Z`_�\ lhf�kemqZ_��dh]^Z�\k_�hklZevgu_�keZ]Z_fu_�j_r_gby�klj_fylky�d gmex�ijb�Wof�

V�

V�
,P

5H
,P

5H
,P

5H

V�
V�
V�

WHF\ WV���  

W

W

W

V�
,P

5H
,P

5H
,P

5H

V�
V�

W

W

W

\� \�

\�

\�\�

\�

Z� [�

\� ]�

^� _�
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GZijZ\e_gb_� dZkZl_evghc� \ gZqZe_� dhhj^bgZl� g_hij_^_e_ggh�� ihwlhfm� gZqZeh�dhhj^bgZl��khhl\_lkl\mxs__�khklhygbx�jZ\gh\_kby�kbkl_fu��gZau\Z_lky�hkh[hc lhqdhc��� GZijZ\e_gb_�^\b`_gby�gZ�ljZ_dlhjbb�hlf_qZxl�klj_edZfb��>\b`_gb_�bah[jZ`Zxs_c�lhqdb�ih�nZah\hc�ljZ_dlhjbb�ijhbkoh^bl�ih�qZkh\hc klj_ed_�\hdjm]�gZqZeZ�dhhj^bgZl��
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����< lhqdZo \�  ����\�  ����l�_��\ hkh[uo lhqdZo��ijhbkoh^bl�hklZgh\dZ�^\b`_gby������< kbkl_fZo�\lhjh]h�ihjy^dZ�nZah\u_ ljZ_dlhjbb�i_j_k_dZxl�hkv�Z[kpbkk�ih^�ijyfuf�m]ehf��lZd�dZd�ijb�\��W�� ���� f GWG\� ��Z ����� W\W\  ^hklb]Z_l�k\h_]h�fZdkbfmfZ��� � � < \_jogbo� d\Z^jZglZo� dhhj^bgZlghc� iehkdhklb bah[jZ`ZxsZy� lhqdZ� ^\b`_lky\k_]^Z� ke_\Z�gZijZ\h�� Z \�gb`gbo�� kijZ\Z�gZe_\h�� lZd�dZd�ijb� ����� �� ! 
GW

WG\W\ i_j_f_ggZy�
\��W�� �\�W��\hajZklZ_l��Z ijb� ����� �� � 

GW
WG\W\ i_j_f_ggZy�\� �W�� �\�W��m[u\Z_l��� < ex[hc�lhqd_�nZah\hc�iehkdhklb��]^_�i_j_f_ggZy�\��W��b nmgdpby�I��\���\���g_�jZ\gugmex�� nZah\Zy� ljZ_dlhjby� bf__l� lhevdh� h^gh� hij_^_e_ggh_� gZijZ\e_gb_�� khhl\_lkl\mxs__�ijhba\h^ghc� \ ^Zgghc lhqd_��hldm^Z ke_^m_l��qlh�nZah\u_�ljZ_dlhjbb�g_�i_j_k_dZxlky��GZqZevgu_�mkeh\by�i_j_oh^gh]h�ijhp_kkZ�hij_^_eyxl�dhhj^bgZlu�gZqZevghc�lhqdb�0�gZ�nZah\hc�ljZ_dlhjbb�Kh\hdmighklv� nZah\uo� ljZ_dlhjbc�� khhl\_lkl\mxsbo� \k_f� \hafh`guf� \ ^Zgghckbkl_f_�gZqZevguf�mkeh\byf��gZau\Z_lky�nZah\uf�ihjlj_lhf kbkl_fu��

��������NZah\u_�ihjlj_lu�ebg_cguo�kbkl_f�\lhjh]h�ihjy^dZ
>ey� ihemq_gby� mjZ\g_gbc�� hibku\Zxsbo� nZah\uc� ihjlj_l� kbkl_fu� \lhjh]h ihjy^dZ��g_h[oh^bfh� \ kbkl_f_� ^bnn_j_gpbZevguo� mjZ\g_gbc� ������ \lhjh_� mjZ\g_gb_� ih^_eblv� gZ�i_j\h_�b bkdexqblv�ba�jZkkfhlj_gby�\j_fy�W��\ j_amevlZl_�q_]h�ihemqZxl��

�
J_r_gb_�wlh]h�mjZ\g_gby�^Z_l�k_f_ckl\h�bgl_]jZevguo�djb\uo�gZ�nZah\hc�iehkdhklb��ih�dhlhjuf�kljhylky�nZah\u_�ljZ_dlhjbb�kbkl_fu��NZah\u_� ihjlj_lu� ebg_cguo� kbkl_f� \lhjh]h� ihjy^dZ� deZkkbnbpbjmxlky� ih� lbiZf�hkh[uo�lhq_d��Ebg_cgZy�kbkl_fZ \lhjh]h�ihjy^dZ�hibku\Z_lky�^bnn_j_gpbZevguf�mjZ\g_gb_f�\b^Z�����

]^_�\�W��� \uoh^gZy�dhhj^bgZlZ�kbkl_fu��D���D���D��ihklhyggu_�dhwnnbpb_glu�H[hagZqb\�\�W�� �\��W���Z ���� �� W\GW WG\  ��lh]^Z
�b mjZ\g_gb_�������fh`gh�aZibkZlv�\ \b^_�kbkl_fu�^bnn_j_gpbZevguo�mjZ\g_gbc�
������
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JZa^_eb\�\lhjh_�mjZ\g_gb_�gZ�i_j\h_��ihemqZxl
������

j_r_gb_f�dhlhjh]h�[m^_l�mjZ\g_gb_�nZah\uo�ljZ_dlhjbc
\�  �I�\���k���k��� ������

]^_�kL � ihklhyggu_�bgl_]jbjh\Zgby�<hafh`gu� r_klv� jZaebqguo� kemqZ_\� nZah\uo� ljZ_dlhjbc� \ aZ\bkbfhklb� hl� dhjg_c�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�D� V� ��D� V ��D�  ���KemqZc �Dhjgb��fgbfu_�ijb�D�  ����D� !�����D� !����V���� ��LZ� � ��Kbkl_fZ�gZoh^blky�gZ�]jZgbp_�mklhcqb\hklb�
MjZ\g_gb_�kbkl_fu� D�\���W� ��D�\��W�  �����_]h�j_r_gb_�bf__l�\b^

\��W�� �$VLQ�ZW���E�� ������hldm^Z \��W�� �\�
�W�� �$Z FRV�ZW���E����������������������������������
=jZnbd�\��W��ihdZaZg�gZ�jbk������

Jbk��������NZah\uc�ihjlj_l�lbiZ�p_glj�Z � iehkdhklv�dhjg_c�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�[ � i_j_oh^guc�ijhp_kk��\ � nZah\uc�ihjlj_l>ey� ihemq_gby� mjZ\g_gby� nZah\hc� ljZ_dlhjbb� \ujZ`_gby� ������� b ������� \ha\h^yl� \d\Z^jZl�b kdeZ^u\Zxl��\ j_amevlZl_�ihemqZxl�mjZ\g_gb_� ������������������������������������������
<ujZ`_gb_� ������� ij_^klZ\ey_l� kh[hc mjZ\g_gb_� weebikZ� k ihemhkyfb�$ b $Z�� AZ^Z\Zy�jZaebqgu_�:�� ihemqZxl� k_f_ckl\h�nZah\uo� ljZ_dlhjbc�� dhlhju_� gb]^_� g_� i_j_k_dZxlky� bbf_xl�h[sbc�p_glj�\ gZqZe_�dhhj^bgZl��jbk� �����\��GZijZ\e_gb_�^\b`_gby�bah[jZ`Zxs_c�lhqdb�0 \ dZ`^hc iheh\bg_�nZah\hc�iehkdhklb�hij_^_ey_lky� ih� agZdm� \���Ijb�iheh`bl_evghc� \_ebqbg_� \� fh`_l� lhevdh� m\_ebqb\Zlvky�� Z
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ijb� hljbpZl_evghf� \� � mf_gvrZlvky�� ke_^h\Zl_evgh�� ^\b`_gb_� bah[jZ`Zxs_c� lhqdb� gZ�nZah\hc�iehkdhklb�ijhbkoh^bl�ih�qZkh\hc�klj_ed_��ihwlhfm�g_aZlmoZxsbf�i_jbh^bq_kdbf�dhe_[Zgbyf�\ kbkl_f_�khhl\_lkl\m_l�gZ�nZah\hc�iehkdhklb�aZfdgmlZy nZah\Zy ljZ_dlhjby�Hkh[Zy� lhqdZ� kbkl_fu� y\ey_lky� ]_hf_ljbq_kdbf� p_gljhf�nZah\uo� ljZ_dlhjbc�b ghkbl�gZa\Zgb_� p_glj�� Z kZfZ� kbkl_fZ� gZau\Z_lky� dhgk_j\Zlb\ghc �l�_�� kbkl_fZ [_a� jZkk_b\Zgby�wg_j]bb��[_a�lj_gby���KemqZc���� Dhjgb�� dhfie_dkgu_�b bf_xl�hljbpZl_evgu_�\_s_kl\_ggu_�qZklb�ijb�D�� ���Z�D����D� !����Z� !����D� !���6���  ��D r LZ �jbk�������Z���D  ��D���Z����Z  �����Z�� � kbkl_fZ�mklhcqb\Z��J_r_gb_�mjZ\g_gby�������bf__l�\b^��
\��W�� �:H�.W VLQ�ZW���������������������������������������������

V� DLZZ� \�\�W� [�W� \� �\�µ

Jbk��������NZah\uc�ihjlj_l�lbiZ�mklhcqb\uc�nhdmk�Z � jZkiheh`_gb_�dhjg_c�oZjZdl_jbklbq_kdh]h�mjZ\g_gby���[ � i_j_oh^guc�ijhp_kk��\ � nZah\uc�ihjlj_lHldm^Z \� �W�� �\
�W�� �J:H�DW kRV�ZW ��E ��G�� ������
]^_� � �

MjZ\g_gby� ������� b ������� ^Zxl� \ nZah\hc� iehkdhklb� iZjZf_ljbq_kdh_� mjZ\g_gb_�kibjZe_c� �k iZjZf_ljhf� W��� K dZ`^uf� h[hjhlhf�� khhl\_lkl\mxsbf� h^ghfm� i_jbh^m�dhe_[Zgbc��bah[jZ`ZxsZy�lhqdZ�ijb[eb`Z_lky�d gZqZem�dhhj^bgZl��lZd�dZd�agZq_gby�\� b \�aZ� i_jbh^� dhe_[Zgbc� klZgh\ylky� f_gvr_�� l�_�� i_j_oh^guc� ijhp_kk� bf__l� oZjZdl_jaZlmoZxsbo�dhe_[Zgbc��Hkh[Zy�lhqdZ�gZau\Z_lky� mklhcqb\uf�nhdmkhf�KemqZc� �� Dhjgb� � dhfie_dkgu_� b bf_xl� iheh`bl_evgu_� \_s_kl\_ggu_� qZklb�ijb�D�� ���Z�D����D��!����Z�������D��!����V���  �. ���&�Wlhl�kemqZc�khhl\_lkl\m_l�jZkoh^ysbfky dhe_[Zgbyf�\ kbkl_f_��l�_��kbkl_fZ�y\ey_lky�g_mklhcqb\hc��J_r_gb_�mjZ\g_gby��������
\��W�� �:HDW VLQ�ZW���E���������������������������������������Hldm^Z \��W�� �\
�W�� �J:HDW kRV�ZW ��E ��G��������������������������
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NZah\Zy� lhqdZ�� ^\b]Zykv� ih� nZah\hc� ljZ_dlhjbb�� g_h]jZgbq_ggh� m^Zey_lky� hl� gZqZeZ�dhhj^bgZl��Khklhygbx� g_mklhcqb\h]h� jZ\gh\_kby� kbkl_fu� khhl\_lkl\m_l� hkh[Zy� lhqdZ�� dhlhjZy�gZau\Z_lky�g_mklhcqb\uc nhdmk �jbk�������?keb� \ j_amevlZl_� kdhev� m]h^gh� fZeh]h� \hafms_gby� kbkl_fZ� \uc^_l� ba� khklhygby�jZ\gh\_kby��lh�hgZ�[m^_l�g_h]jZgbq_ggh�m^Zeylvky hl

V�DLZ Z� \�\�W� [�
W� \� �\�µ

Jbk��������NZah\uc�ihjlj_l�lbiZ�g_mklhcqb\uc�nhdmk�Z �� jZkiheh`_gb_�dhjg_c�oZjZdl_jbklbq_kdh]h�mjZ\g_gby��[ �� i_j_oh^guc�ijhp_kk��\ �� nZah\uc�ihjlj_l
g_]h� ih� kibjZeb� nZah\hc� ljZ_dlhjbb�� l�_�� \ kbkl_f_� \hagbdZ_l� dhe_[Zl_evguc� ijhp_kk� k\hajZklZxs_c�Zfieblm^hc��KemqZc��� Dhjgb�± \_s_kl\_ggu_�hljbpZl_evgu_�ijb�D���!��Z�D���D��!�����Z� !����D��!������������������������������������������������������������������������������������V���  �± D r E� �

Wlhl� kemqZc� khhl\_lkl\m_l� Zi_jbh^bq_kdhfm� ijhp_kkm� \ kbkl_f_�� kZfZ� kbkl_fZ�mklhcqb\Z��
J_r_gb_�mjZ\g_gby������� m��W�� � ����� ������Hldm^Z \��W�� � �� ������
=jZgbp_c�h[eZklb�k i_j_oh^gufb�ijhp_kkZfb�lbiZ�� b � kem`Zl�ijyfu_�k mjZ\g_gbyfb�\�  �±V��\� b \�  �±V��\� ��dhlhju_ ihemqZxlky�ba����������������ijb�V�  ���beb�V�� ����h[jZs_gb_�h^gh]h�ba�dhjg_c�\ gmev��<k_� nZah\u_� ljZ_dlhjbb� \eb\Zxlky� \ gZqZeh� dhhj^bgZl� � hkh[mx� lhqdm�� gZau\Z_fmxmklhcqb\uf� maehf �jbk� �������<j_fy�^\b`_gby�d khklhygbx�jZ\gh\_kby�l_hj_lbq_kdb�jZ\gh�[_kdhg_qghklb�



���

D
LZ Z�

\�

\�
W

\� [�

W
\�

\� �\�µ
V�

�� �
�

�

��

�

Jbk���������NZah\uc�ihjlj_l�lbiZ�mklhcqb\uc�ma_e�Z � jZkiheh`_gb_�dhjg_c�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�[ � i_j_oh^guc�ijhp_kk��\ � nZah\uc�ihjlj_l
KemqZc��� Dhjgb�� \_s_kl\_ggu_�iheh`bl_evgu_�ijb�D�� ! �Z�D�� D� �����Z� !����D� !����V���  �D r E�< kbkl_f_�[m^_l�Zi_jbh^bq_kdbc�ijhp_kk��hgZ�g_mklhcqb\Z��J_r_gb_�mjZ\g_gby��������\��W�� � ������������ ������
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Jbk���������NZah\uc�ihjlj_l�lbiZ�g_mklhcqb\uc�ma_e�Z �� jZkiheh`_gb_�dhjg_c�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�[ � i_j_oh^guc�ijhp_kk���\ � nZah\uc�ihjlj_l
Hldm^Z� \��W�� �\
�W�� � ��� ������

NZah\u_� ljZ_dlhjbb� gZijZ\e_gu� hl� gZqZeZ� dhhj^bgZl� \ [_kdhg_qghklv�� l�_�� _keb� \kbkl_f_� bf__lky� hldehg_gb_� hl� khklhygby� jZ\gh\_kby� �gZqZeh� dhhj^bgZl��� lh� k l_q_gb_f�\j_f_gb�hgh�[m^_l�g_h]jZgbq_ggh�\hajZklZlv��Hkh[Zy� lhqdZ�ghkbl gZa\Zgb_�g_mklhcqb\uc�ma_e �jbk� �������Ih�ZgZeh]bb�kh�kemqZ_f� ��djb\uf�i_j_oh^gh]h�ijhp_kkZ�\b^Z�� khhl\_lkl\mxl�nZah\u_�ljZ_dlhjbb�\b^Z����]^_�djZcgb_�ljZ_dlhjbb�hij_^_eyxlky�mjZ\g_gbyfb�\�  �V�\� b \�  �V�\���Djb\uf�i_j_oh^gh]h�ijhp_kkZ��khhl\_lkl\mxl nZah\u_�ljZ_dlhjbb�\b^Z����KemqZc��� Dhjgb��� \_s_kl\_ggu_�b bf_xl�jZaebqgu_�agZdb�ijb D� !����D� !����D� �����V�  � �D��� V�  � E�� < wlhf� kemqZ_� [m^_l� g_mklhcqb\Zy� kbkl_fZ� �ijb� D�  � �� � ]jZgbpZ�mklhcqb\hklb��I_j_oh^guc� ijhp_kk� \ kbkl_f_� bf__l� Zi_jbh^bq_kdbc� oZjZdl_j�� gh�nZah\uc� ihjlj_l�bf__l�kh\_jr_ggh�^jm]hc�\b^��
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QZklguf�y\ey_lky�kemqZc��dh]^Z�D�  ����b��mqblu\Zy��qlh�D� ���� mjZ\g_gb_�������aZibr_lky�\ \b^_
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Jbk���������NZah\uc�ihjlj_l�lbiZ�k_^eh�Z ± jZkiheh`_gb_�dhjg_c�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�[ ± i_j_oh^guc�ijhp_kk��\ ± nZah\uc ihjlj_l
<ujZ`_gb_� ������� ij_^klZ\ey_l� kh[hc� mjZ\g_gb_� k_f_ckl\Z� jZ\ghklhjhggbo� ]bi_j[he��hlg_k_ggh_�d ]eZ\guf�hkyf��:kbfilhlZ�]bi_j[he��\�  r Zm��DZ`^Zy� ba� Zkbfilhl� khklhbl� ba� lj_o� nZah\uo� ljZ_dlhjbc�� l�_� hkh[Zy� lhqdZ�jZkkfZljb\Z_lky�dZd�h^gZ�ba�nZah\uo�ljZ_dlhjbc��Hkh[Zy� lhqdZ� ghkbl� gZa\Zgb_� k_^eh�� Z Zkbfilhlu� gZ� nZah\hc� iehkdhklb� gZau\Zxlkyk_iZjZljbkZfb�k_^eZ��jbk���������Ih�^\mf�k_iZjZljbkZf bah[jZ`ZxsZy�lhqdZ�ijb[eb`Z_lky�d khklhygbx�jZ\gh\_kby��Z ih�^\mf�^jm]bf�m^Zey_lky�hl�g_]h��>\b]Zykv�ih ex[hc�nZah\hc�ljZ_dlhjbb��bah[jZ`ZxsZy�lhqdZ�ih�bkl_q_gbb�^hklZlhqgh�[hevrh]h�\j_f_gb�m^Zey_lky�hl�khklhygby�jZ\gh\_kby�gZ�kdhev�m]h^gh�[hevrh_�jZkklhygb_��K_^eh� y\ey_lky� g_mklhcqb\uf� khklhygb_f� jZ\gh\_kby�� ^Z`_� dh]^Z� gZqZevgu_� mkeh\by�lhqgh� khhl\_lkl\mxl lhqd_� gZ� k_iZjZljbk_�� fZe_cr__� \hafms_gb_� ijb\h^bl� d lhfm�� qlh�bah[jZ`ZxsZy� lhqdZ�� ihiZ\� gZ� khk_^gxx� ljZ_dlhjbx�� [m^_l� g_h]jZgbq_ggh� m^Zeylvky� ih�g_c�hl�khklhygby�jZ\gh\_kby��

������IHGYLB?�MKLHCQB<HKLB�><B@?GBY
L_hjby� mklhcqb\hklb� ^\b`_gby� [ueZ� kha^ZgZ \� gZqZe_� gZr_]h� \_dZ� \_ebdbf� jmkkdbf�fZl_fZlbdhf� :e_dkZg^jhf�FboZceh\bq_f� Eyimgh\uf� ������ ± ������ \ k\yab� k aZ^ZqZfb�
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g_[_kghc�f_oZgbdb��Ex[Zy�kbkl_fZ��[m^v�hgZ b^_Zevghc� �_keb�gZ�g__�g_�^_ckl\mxl�gbdZdb_ \hafms_gby��beb�j_Zevghc��hibku\Z_lky� ^bnn_j_gpbZevgufb�mjZ\g_gbyfb��j_r_gb_�dhlhjuo�hij_^_ey_l�ljZ_dlhjbx�__ ^\b`_gby��>\b`_gb_� gZau\Z_lky� g_\hafms_gguf�� _keb� hgh� ihemq_gh� \ j_amevlZl_� jZkkfhlj_gby�b^_Zebabjh\Zgghc�kbkl_fu�>\b`_gb_� k mq_lhf� \hafms_gbc�� \hagbdZxsbo� \ j_Zevghc� kbkl_f_�� gZau\Z_lky�\hafms_gguf��G_\hafms_ggh_�^\b`_gb_�gZau\Z_lky�mklhcqb\uf��_keb�^hklZlhqgh�fZeu_�\hafms_gby�kdhev� m]h^gh� fZeh� hldehgyxl� \hafms_ggh_� ^\b`_gb_� hl� g_\hafms_ggh]h�� ?keb� `_�\hafms_ggh_� ^\b`_gb_� aZf_lgh� hldehgy_lky� hl�g_\hafms_ggh]h�ijb� kdhev� m]h^gh� keZ[uo\hafms_gbyo��lh�hgh�gZau\Z_lky g_mklhcqb\uf��< l_hjbb�mklhcqb\hklb�kms_kl\mxl�jZaebqgu_�ihgylby� �l_jfbgu���dZd�lh� hj[blZevgZy�mklhcqb\hklv� �mklhcqb\hklv� ih� ljZ_dlhjbb��� mklhcqb\hklv� ih� Eyimgh\m�� Zkbfilhlbq_kdZy�mklhcqb\hklv�b l�^�Ij_`^_� q_f� i_j_clb� d hij_^_e_gbx� wlbo� ihgylbc�� g_h[oh^bfh� mlhqgblv�� qlh�ihgbfZ_lky�ih^ fZeufb�\hafms_gbyfb��Ex[u_�\hafms_gby�fh`gh�jZa^_eblv�gZ�^\Z�lbiZ��� Bfimevkgu_�\hafms_gby��

Jbk���������>_ckl\b_�bfimevkgh]h�\hafms_gby�Z ± bfimevkgh_�\hafms_gb_� [ ± ^\b`_gb_�\ nZah\hf�ijhkljZgkl\_
<hafms_gb_� gZau\Z_lky� bfimevkguf�� _keb� hgh� ^_ckl\m_l� \ l_q_gb_� dhjhldh]h�ijhf_`mldZ�\j_f_gb��''W���jbk� ������Z���Bfimevk�kqblZxl�f]gh\_gguf��_keb�aZ�\j_fy�''Wdhhj^bgZlZ�g_�mki_\Z_l�aZf_lgh�baf_gblvky��< wlhf�kemqZ_�_]h�\ebygb_� aZdexqZ_lky�\f]gh\_gghf� k^\b]_�bah[jZ`Zxs_c�lhqdb�0� kbkl_fu�ba�gZqZevgh]h�iheh`_gby�0� \g_dhlhjh_� ^jm]h_� iheh`_gb_�0�
�� LjZ_dlhjby� g_\hafms_ggh]h� ^\b`_gby� bkoh^bl� ba�lhqdb� 0�� Z \hafms_ggh]h� ± ba� 0�
� b hlebqZ_lky� hl� i_j\hc� �jbk� ������ [��� <ebygb_�bfimevkZ� kdZau\Z_lky� gZ� \k_f� ^\b`_gbb� kbkl_fu�� ohly� hg� ^_ckl\h\Ze� lhevdh� ijb�\j_f_gb�''W�H[hagZqbf�q_j_a�\L� dhhj^bgZlu�lhqdb�0���L  ��� «��Q��q_j_a� \
L� ± 0
��� � Ijb�fZehf�k^\b]_�jZaghklv�dhhj^bgZl�fZeZ�ih�Z[khexlghc�\_ebqbg_��l�_� m^h\e_l\hjy_l�mkeh\bx

�
]^_�K ± g_dhlhjh_�^hklZlhqgh�fZeh_�iheh`bl_evgh_�qbkeh��



���

Jbk���������G_ij_ju\gh�^_ckl\mxsb_�\hafms_gby
FZeuf� \hafms_gb_f gZau\Z_lky� lZdh_� bfimevkgh_� \hafms_gb_�� dhlhjh_� \uau\Z_l�fZeuc�k^\b]�gZqZevgh]h�iheh`_gby�bah[jZ`Zxs_c�lhqdb�kbkl_fu��
FZeuf \hafms_gbyf khhl\_lkl\mxl� fZeu_� K�� q_f� f_gvr_� K�� l_f� f_gvr_�\hafms_gby��� G_ij_ju\gh�^_ckl\mxsb_�\hafms_gby��LZdb_�\hafms_gby ^_ckl\mxl�gZ�kbkl_fm�g_�lhevdh�\ gZqZevguc�fhf_gl�\j_f_gb��gh�b \�ihke_^mxsb_� �jbk� �������GZ� i_j\uc� \a]ey^� dZ`_lky�� qlh� mq_l� lZdbo� \hafms_gbc� k^_eZ_l�[he__�h[sbfb�b \u\h^u�� lZd�dZd�hgb�bf_xl�[he__�h[smx�nhjfm��q_f�bfimevkgu_��Gh�gZ�ijZdlbd_� hdZau\Z_lky� g_� lZd�� Kbkl_fu�� mklhcqb\u_� ijb� bfimevkguo \hafms_gbyo��mklhcqb\u�b ijb�g_ij_ju\guo� g_mklhcqb\u_�ijb�i_j\hf�lbi_�� g_mklhcqb\u�b ijb�\lhjhf��Ijbqbghc�wlh]h�y\ey_lky�lhl�nZdl��qlh�g_ij_ju\gh_ \hafms_gb_�fh`gh�ij_^klZ\blv�\ \b^_�ihke_^h\Zl_evghklb bfimevkh\��l�_��jZaj_aZlv�\_kv�]jZnbd�[�W��gZ�bfimevku� ^ebl_evghklvx GW��ihwlhfm�\ ^Zevg_cr_f�jZkkfZljb\Zxlky�ebrv�bfimevkgu_�\hafms_gby��

������HKGH<GU?�<B>U�MKLHCQB<HKLB
��������Hj[blZevgZy�mklhcqb\hklv

<\h^blky� ihgylb_� H�hdj_klghklb� g_\hafms_ggh]h� ^\b`_gby�� K wlhc� p_evx�jZkkfZljb\Z_lky ljZ_dlhjby g_\hafms_ggh]h�^\b`_gby F�F b kljhblky�djb\hebg_cguc�pbebg^j�jZ^bmkhf�0��hkvx�dhlhjh]h�y\ey_lky�wlZ�ljZ_dlhjby�KqblZ_lky�� qlh� ljZ_dlhjby� \hafms_ggh]h� ^\b`_gby fZeh� hldehgy_lky� hl� ljZ_dlhjbb�g_\hafms_ggh]h� ^\b`_gby�� _keb� hgZ� p_ebdhf� e_`bl� \ H�hdj_klghklb� g_\hafms_ggh]h�^\b`_gby��H � fZeh���<hafms_ggh_�^\b`_gb_�bkoh^bl�ba�lhqdb�F 
� �jbk� �������Mklhcqb\hklv� � wlh�k\hckl\h�^\b`_gby��bf_xs__ dZq_kl\_gguc��Z g_�dhebq_kl\_gguc�oZjZdl_j��Ihwlhfm�ijb�nhjfmebjh\d_ ihgylby�mklhcqb\hklb�\Z`gZ�ebrv�ijbgpbibZevgZy�\hafh`ghklv�ih^h[jZlv�klhev�fZeh_�K��qlh[u�djb\Zy�\hafms_ggh]h�^\b`_gby�g_�\ureZ�ba�H�hd�j_klghklb� g_\hafms_ggh]h� ^\b`_gby� ijb� ex[hf� agZq_gbb� H�� ?keb� lZdZy� \hafh`ghklv�kms_kl\m_l��lh�^\b`_gb_�mklhcqb\h��_keb�hgZ�hlkmlkl\m_l��lh�g_mklhcqb\h��

Jbk���������D ihgylbx �Hj[blZevgZy�mklhcqb\hklv�
=h\hjyl�� kbkl_fZ� h[eZ^Z_l� hj[blZevghc� mklhcqb\hklvx�� _keb� ijb� ex[hf� H fh`gh�ih^h[jZlv�lZdh_�hlebqgh_�hl�gmey�agZq_gb_�K \ \ujZ`_gbb� ��qlh[u ljZ_dlhjby\hafms_ggh]h ^\b`_gby� g_� \ureZ� ba H�hdj_klghklb g_\hafms_ggh]h� ^\b`_gby�� lh�ihke_^g__ gZau\Z_lky mklhcqb\uf��?keb�`_�ih^h[jZlv�lZdh_�K g_evay��lh�g_\hafms_ggh_�^\b`_gb_�g_mklhcqb\h��



���

Ihgylb_�hj[blZevghc�mklhcqb\hklb�bf__l�kms_kl\_gguc��ijbgpbibZevguc�g_^hklZlhd��h]jZgbqb\Zxsbc�ij_^_eu�_]h�ijbf_gbfhklb��Ijb�hj[blZevghc�mklhcqb\hklb \hafms_ggh_�^\b`_gb_�fh`_l agZqbl_evgh�hlebqZlvky�hl�g_\hafms_ggh]h��?keb�^Z`_�ljZ_dlhjbb�b [ebadb��gh�lhqdb F b F 
�^\b`mlky�k jZagufb� kdhjhklyfb��lh�kl_q_gb_f�\j_f_gb�jZkklhygb_�f_`^m�gbfb�fh`_l�hdZaZlvky�[hevrbf��jbk���������l�_�keb�\L �dhhj^bgZlu� lhqdb�F�� Z \
L � F 
�� lh� ijb gZebqbb� hj[blZevghc� mklhcqb\hklb� fh`_l�hdZaZlvky�� qlh� \_ebqbgu� �\L � \
L�� klZgml� [hevrbfb�� < k\yab� k wlbf� \\h^blky� ihgylb_�mklhcqb\hklb�ih�Eyimgh\m�

Jbk���������D ihgylbx mklhcqb\hklb ih Eyimgh\m
��������Mklhcqb\hklv�ih�Eyimgh\m

>\b`_gb_� gZau\Z_lky� mklhcqb\uf� ih�Eyimgh\m�� _keb� ^ey� ex[h]h� 0 ! ��fh`gh� mdZaZlv�qbkeh� K  � K�H�� !� �� lZdh_�� qlh� ba� g_jZ\_gkl\Z� ijb� W  � W� ke_^m_l�g_jZ\_gkl\h ^ey�\k_o�W !�W��Kfuke�ihgylby mklhcqb\hklb ih�Eyimgh\m khklhbl�\ lhf��qlh�^\b`_gb_�mklhcqb\h��_keb�ijb� ^hklZlhqgh� fZehf� gZqZevghf� k^\b]_� F
�� hl� F� lhqdZ� F
 \ ihke_^mxs_f� ^\b`_gbb�^hklZlhqgh� [ebadZ� d F �jbk� ������� ?keb� `_� ih^h[jZlv� lZdh_� K�H�� g_evay�� lh� ^\b`_gb_�g_mklhcqb\h��
��������:kbfilhlbq_kdZy�mklhcqb\hklv

Ih^ mklhcqb\hklvx� hq_gv� qZklh� ihgbfZxl� k\hckl\h� l_eZ� \ha\jZsZlvky� \ khklhygb_�jZ\gh\_kby�� ba� dhlhjh]h� hgh� ij_^\Zjbl_evgh� [ueh� \u\_^_gh�� gZijbf_j�� fZylgbd� ihke_�aZlmoZxsbo� dhe_[Zgbc� \_jg_lky� d iheh`_gbx� jZ\gh\_kby� �jbk�� ������� � Ih^h[gh_�hij_^_e_gb_�fh`gh�\\_klb�b ^ey�g_\hafms_ggh]h�^\b`_gby�

Jbk���������D hij_^_e_gbx�Zkbfilhlbq_kdhc�mklhcqb\hklb
?keb�ijb�^\b`_gbb \ ijhkljZgkl\_�lhqdb�F b g_h]jZgbq_ggh�k[eb`Zxlky�b jZaghklb�bo� dhhj^bgZl� �\L � \
L�� o ��� lh� \hafms_ggh_� ^\b`_gb_� ihkl_i_ggh� \ha\jZsZ_lky� dg_\hafms_gghfm��LZdh_�^\b`_gb_�gZau\Z_lky�Zkbfilhlbq_kdb�mklhcqb\uf��



���

>\b`_gb_�gZau\Z_lky�Zkbfilhlbq_kdb�mklhcqb\uf��_keb�fh`gh�ih^h[jZlv�lZdh_�K��qlh��_keb� ��lh�\uihegy_lky�mkeh\b_ ijb�Wof�Ihgylb_� Zkbfilhlbq_kdhc� mklhcqb\hklb� [he__� madh�� q_f� ihgylb_� mklhcqb\hklb� ih�Eyimgh\m�� ?keb� ^\b`_gb_� Zkbfilhlbq_kdb� mklhcqb\h�� lh� hgh� gZ\_jgydZ� mklhcqb\h� ih�Eyimgh\m��Gh�h[jZlgh_�ml\_j`^_gb_��\hh[s_�]h\hjy��g_kijZ\_^eb\h��>\b`_gb_�fh`_l�[ulv�mklhcqb\uf�ih�Eyimgh\m��gh�g_�y\eylvky�Zkbfilhlbq_kdb�mklhcqb\uf���
������G?H;OH>BFH?�MKEH<B?�MKLHCQB<HKLB< i������ihemq_gh g_h[oh^bfh_�b ^hklZlhqgh_�mkeh\b_�mklhcqb\hklb�± hljbpZl_evghklv�^_ckl\bl_evguo qZkl_c� dhjg_c� oZjZdl_jbklbq_kdh]h� mjZ\g_gby� beb�� qlh� b^_glbqgh�� wlb�dhjgb ^he`gu�jZkiheZ]Zlvky�ke_\Z�hl�fgbfhc�hkb��< wlbo�nhjfmebjh\dZo�baeh`_g�g_�lhevdh�ijbagZd�mklhcqb\hklb��gh�b ^Zg��\ kmsghklb��f_lh^�bkke_^h\Zgby�mklhcqb\hklb� g_h[oh^bfh�gZclb�dhjgb�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�b ijh\_jblv��e_`Zl�eb�hgb�\ e_\hc�ihemiehkdhklb�beb�g_l��H^gZdh�lZdhc�f_lh^�kh\_jr_ggh�g_Z^_d\Zl_g�aZ^Zq_�bkke_^h\Zgby�\ kbem�ke_^mxsbo�ijbqbg��� �AZ^ZqZ�hij_^_e_gby�dhjg_c�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�ijhklh�j_rZ_lky� lhevdh�^ey�mjZ\g_gbc i_j\h]h�b \lhjh]h�ihjy^dZ��^ey�\k_o�^jm]bo�kemqZ_\�ijboh^blky�ihevah\Zlvky�jZaebqgufb�ijb[eb`_ggufb��kjZ\gbl_evgh�]jhfha^dbfb�f_lh^Zfb���� � � >ey� hij_^_e_gby� mklhcqb\hklb� g_h[oh^bfh� agZlv� lhevdh� agZdb� dhjg_c�� ihwlhfm�hij_^_e_gb_� dhjg_c� ij_^klZ\ey_l� g_gm`gmx� ljm^h_fdmx� jZ[hlm��F_`^m� l_f� g_� ihemqZxl�h[sbo�nhjfme��ih�dhlhjuf�fh`gh�[ueh�[u�km^blv�h \ebygbb�dhwnnbpb_glh\�mjZ\g_gbc�gZ�mklhcqb\hklv� kbkl_fu�� gh� bf_ggh� wlh� \ebygb_�� \ i_j\mx� hq_j_^v�� b bgl_j_km_l�ijh_dlbjh\sbdZ�kbkl_fu�Z\lhfZlbq_kdh]h�j_]mebjh\Zgby��AZ^ZqZ� bkke_^h\Zgby� qZklh� klZ\blky� lZdbf� h[jZahf�� qlh� g_h[oh^bfh� hij_^_eblv�dhwnnbpb_glu�mjZ\g_gbc��ijb�dhlhjuo�kbkl_fZ�[ueZ�[u�mklhcqb\Z��< jZkihjy`_gbb bkke_^h\Zl_ey�bf_xlky�f_lh^u��iha\heyxsb_�km^blv�h[�mklhcqb\hklb�kbkl_fu� ih� lZd� gZau\Z_fuf mkeh\byf� mklhcqb\hklb�� g_� j_rZy� oZjZdl_jbklbq_kdh]h�mjZ\g_gby�b g_�gZoh^y� _]h� dhjg_c��I_j\uf� lZdbf� mkeh\b_f��dhlhjh_� ke_^m_l�jZkkfhlj_lv��y\ey_lky�g_h[oh^bfh_�mkeh\b_�mklhcqb\hklb��Imklv� oZjZdl_jbklbq_kdh_� mjZ\g_gb_� Q�c kl_i_gb� bf__l� dhjgb� V��� V��� ����� VQ��Lh]^Z� wlh�mjZ\g_gb_�fh`gh�aZibkZlv�ke_^mxsbf�h[jZahf
DQ �V ± V� ���V ± V� ��«��V ± VQ�� ��� ������

?keb�kbkl_fZ�mklhcqb\Z��lh�dhjgb�^he`gu�[ulv�eb[h�^_ckl\bl_evgufb�hljbpZl_evgufb��eb[h�dhfie_dkgh�khijy`_ggufb�k hljbpZl_evghc�^_ckl\bl_evghc�qZklvx��Imklv V�  �±D��D !����lh]^Z V ± V�  �V ��D !���Imklv V���  �±D ��L Z��D !����lh]^Z�V ± V����V ± V��� ��V ��D ± L Z���V ��D ��L Z�� ��V ��D�� ��Z� !���Hlkx^Z� ke_^m_l�� qlh� ihke_� jZkdjulby� kdh[hd� \k_� dhwnnbpb_glu� mjZ\g_gby� [m^ml�iheh`bl_evgu�� Ba� wlbo� jZkkm`^_gbc� ke_^m_l�� qlh�� dh]^Z� ohlv� h^bg� ba� dhwnnbpb_glh\�oZjZdl_jbklbq_kdh]h�mjZ\g_gby hljbpZl_e_g��lh�kbkl_fZ g_mklhcqb\Z��?keb�\k_�dhwnnbpb_glu�oZjZdl_jbklbq_kdh]h�ihebghfZ�DL !����lh�ex[h_�^_ckl\bl_evgh_�iheh`bl_evgh_� agZq_gb_� V�� ih^klZ\e_ggh_� \ mjZ\g_gb_�� g_� fh`_l� h[jZlblv� _]h� \ gmev� b��ke_^h\Zl_evgh�� g_� y\ey_lky� dhjg_f� oZjZdl_jbklbq_kdh]h� mjZ\g_gby�� Ihwlhfm� ijb� DL !� ��g_\hafh`gh� ihy\e_gb_� gZjZklZxsbo� wdkihg_gl�� oZjZdl_jbamxsbo� Zi_jbh^bq_kdmxg_mklhcqb\hklv��l�_� Zi_jbh^bq_kdZy�g_mklhcqb\hklv�g_\hafh`gZ��H^gZdh�fh`_l�\hagbdgmlv�dhe_[Zl_evgZy�g_mklhcqb\hklv��l�_� ihy\e_gb_�\ j_r_gbb�khklZ\eyxsbo�\ \b^_�dhe_[Zgbc�kgZjZklZxs_c� Zfieblm^hc�� Wlh� \hagbdZ_l�� dh]^Z� kms_kl\mxl� dhfie_dkgh�khijy`_ggu_�



���

dhjgb� k iheh`bl_evghc� ^_ckl\bl_evghc� qZklvx�� Ihwlhfm� mkeh\b_� iheh`bl_evghklb�dhwnnbpb_glh\� ijb� ihjy^d_� kbkl_fu [hevr_� ^\mo� y\ey_lky� g_h[oh^bfuf� mkeh\b_f��gh�g_�^hklZlhqguf�� Z ^ey� mjZ\g_gbc i_j\h]h� b \lhjh]h� ihjy^dZ� wlh� mkeh\b_� y\ey_lky� b^hklZlhqguf��>_ckl\bl_evgh�� D��V����D��V���D�� ����V��� �?keb�dhjgb�dhfie_dkgh�khijy`_ggu_��lh Z�� ± ��Z��Z� �����Z� !�����Z� !����Ke_^h\Zl_evgh��b Z� !����lZd�dZd�Z�� ����Z��Z� �������:E=?;J:BQ?KDB?�DJBL?JBB�MKLHCQB<HKLB
Djbl_jbc� mklhcqb\hklb� JZmkZ� b =mj\bpZ� iha\hey_l� ih� dhwnnbpb_glZf�oZjZdl_jbklbq_kdh]h� mjZ\g_gby� [_a� \uqbke_gby� _]h� dhjg_c� k^_eZlv� km`^_gb_� h[�mklhcqb\hklb�kbkl_fu��Keh\Zpdbc� mq_guc� :�Klh^heZ�� ij_ih^Z\Z\rbc \� R\_cpZjbb�� ihklZ\be� i_j_^�r\_cpZjkdbf fZl_fZlbdhf� =mj\bp_f� aZ^Zqm gZoh`^_gby� mkeh\bc mklhcqb\hklb� ^ey�ebg_cghc kbkl_fu�ex[h]h�ihjy^dZ��LZdmx�`_�aZ^Zqm�ihklZ\be�FZdk\_ee�\ k\h_f�^hdeZ^_��gZ� dhlhjhf� ijbkmlkl\h\Ze� Zg]ebckdbc� fZl_fZlbd� JZmk�� < j_amevlZl_�� g_aZ\bkbfh� ^jm]� hl�^jm]Z� b \� jZaebqguo� nhjfZo�� JZmk� b =mj\bp� \u\_eb� g_jZ\_gkl\Z�� kh[ex^_gb_� dhlhjuo�y\ey_lky�g_h[oh^bfuf�b ^hklZlhqguf�mkeh\b_f�mklhcqb\hklb�kbkl_f�ex[h]h�ihjy^dZ�

��������Djbl_jbc�mklhcqb\hklb�JZmkZ
Djbl_jbc��dhlhjuc�ij_^eh`be�JZmk��gZb[he__�ijhklh�ihykgy_lky lZ[e�������]^_'�V�� �Z��VQ ��Z� VQ±� ��������ZQ±� V ��ZQ ± ������oZjZdl_jbklbq_kdbc�ihebghf��

LZ[ebpZ����
Klhe[_pDhwnnbpb_gl�UL KljhdZ � � � �± � D�  �F�� D�  �F�� D�  �F�� «± � D�� �F�� D�� �F�� D�� �F�� «U�  �D��D� � F��  �D� ±U�D� F��  �F�� ±U�F�� F��  �F�� ±U�F�� «

U�  �D��F�� � F��  �F�� ±U�F�� «
U�  �F���F�� � «« « « « « «UL  �F��L���F��L�� LF��L  �F��L�� ±± ULF��L�� F��L  �F��L�� ±ULF��L�� «

< i_j\hc� kljhd_� aZibku\Zxlky� \ ihjy^d_� \hajZklZgby� bg^_dkh\ dhwnnbpb_glu�oZjZdl_jbklbq_kdh]h�mjZ\g_gby��bf_xsb_�q_lguc�bg^_dk��\h�\lhjhc�� g_q_lguc�bg^_dk��Ex[hc�^jm]hc�dhwnnbpb_gl�lZ[ebpu�hij_^_ey_lky�dZd
FN�L  �FN���L±� ± UL�FN����L±�� ������

]^_ UL  �F��L����F��L����N ± ghf_j�klhe[pZ� L ± ghf_j�kljhdb�



���

Qbkeh�kljhd�lZ[ebpu�JZmkZ�jZ\gh�kl_i_gb�oZjZdl_jbklbq_kdh]h�ihebghfZ�iexk�_^bgbpZ�± �Q ������Ihke_ aZiheg_gby�lZ[ebpu fh`gh�k^_eZlv�ke_^mxs__�km`^_gb_�h[�mklhcqb\hklb�kbkl_fu�kh]eZkgh�mkeh\bx�mklhcqb\hklb�JZmkZ�>ey� lh]h�� qlh[u� kbkl_fZ Z\lhfZlbq_kdh]h� mijZ\e_gby� [ueZ� mklhcqb\Z�� g_h[oh^bfh� b^hklZlhqgh�� qlh[u dhwnnbpb_glu� i_j\h]h� klhe[pZ� lZ[ebpu JZmkZ� bf_eb� h^bg� b lhl�`_�agZd��l�_� ijb�D��! ��[ueb�iheh`bl_evgufb�qbkeZ�k��  �D� !����F��  �D� !����F�� !���������F��Q���� !�������������� ������
?keb�g_�\k_�dhwnnbpb_glu�i_j\h]h�klhe[pZ�iheh`bl_evgu��lh�kbkl_fZ g_mklhcqb\Z��Zqbkeh�ijZ\uo dhjg_c�jZ\gh�qbkem�i_j_f_g�agZdZ�\ i_j\hf�klhe[p_�lZ[ebpu�JZmkZ��Wlhl� djbl_jbc� hq_gv� m^h[_g�� dh]^Z� aZ^Zgu qbke_ggu_� agZq_gby� dhwnnbpb_glh\�oZjZdl_jbklbq_kdh]h� mjZ\g_gby�� hq_gv� e_]hd� ^ey� ijh]jZffbjh\Zgby� gZ� W<F� b gZr_e�rbjhdh_�ijbf_g_gb_�ijb�bkke_^h\Zgbb�\ebygby�gZ�mklhcqb\hklv�dhwnnbpb_glh\�mjZ\g_gby�eb[h�hl^_evguo iZjZf_ljh\�kbkl_fu��

��������Djbl_jbc�mklhcqb\hklb�=mj\bpZ
=mj\bp� jZajZ[hlZe� Ze]_[jZbq_kdbc� djbl_jbc� mklhcqb\hklb� \ nhjf_� hij_^_ebl_e_c��khklZ\ey_fuc�ba�dhwnnbpb_glh\�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�kbkl_fu��Ba� dhwnnbpb_glh\� oZjZdl_jbklbq_kdh]h� mjZ\g_gby� ������� kljhyl� kgZqZeZ� ]eZ\guc�hij_^_ebl_ev�=mj\bpZ�������

ih ke_^mxs_fm�ijZ\bem��ih�]eZ\ghc�^bZ]hgZeb�hij_^_ebl_ey�ke_\Z�gZijZ\h�\uibku\Zxl�\k_�dhwnnbpb_glu�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�hl� D� ^h�DQ \ ihjy^d_ \hajZklZgby bg^_dkh\��Klhe[pu� \\_jo� hl� ]eZ\ghc ^bZ]hgZeb� ^hihegyxl� dhwnnbpb_glZfb� oZjZdl_jbklbq_kdh]h�mjZ\g_gby�k ihke_^h\Zl_evgh�\hajZklZxsbfb�bg^_dkZfb��Z klhe[pu�\gba�± dhwnnbpb_glZfb�kihke_^h\Zl_evgh�m[u\Zxsbfb�bg^_dkZfb��GZ�f_klh�dhwnnbpb_glh\�k bg^_dkZfb�[hevr_�Q bf_gvr_�gmey�ijhklZ\eyxl�gmeb��Hlq_jdb\Zy� \ ]eZ\ghf� hij_^_ebl_e_� =mj\bpZ� ^bZ]hgZevgu_ fbghju�� ihemqbf�hij_^_ebl_eb�=mj\bpZ�gbar_]h�ihjy^dZ�
�� �� ��«��������������������

Ghf_j�hij_^_ebl_ey�hij_^_ey_lky�ghf_jhf�dhwnnbpb_glZ�ih�^bZ]hgZeb��KZf�djbl_jbc�nhjfmebjm_lky�ke_^mxsbf�h[jZahf�>ey� lh]h�� qlh[u� kbkl_fZ� Z\lhfZlbq_kdh]h� mijZ\e_gby� [ueZ� mklhcqb\Z�� g_h[oh^bfh� b^hklZlhqgh�� qlh[u� \k_� hij_^_ebl_eb�=mj\bpZ�bf_eb� agZdb�� h^bgZdh\u_� kh� agZdhf�i_j\h]h�dhwnnbpb_glZ�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�D���l�_���ijb�D� !���
'� !�����'� !���� '� !����«��'Q !��� ������



���

?keb� jZkdjulv� hij_^_ebl_ev� =mj\bpZ� ^ey� mjZ\g_gbc� i_j\h]h�� \lhjh]h� b lj_lv_]h�ihjy^dZ��lh�ihemqZlky�ke_^mxsb_�mkeh\by�mklhcqb\hklb���� Q  ����D��V ��D�  ����mkeh\by mklhcqb\hklb��D��!����D� !����� Q  ����D� V� ��D� V ��D�  ����mkeh\by mklhcqb\hklb��D� !����D� !����D� !����� Q  ����D� V� ��D� V� ��D� V ��D�  ����mkeh\by mklhcqb\hklb��D� !����D� !����D� !����D� !����D��D� ± D� D� !���Djbl_jbc�=mj\bpZ�h[uqgh�ijbf_gyxl�ijb�Q ����LZd� dZd�'Q  � DQ 'Q���� lh�ijb�DQ !� ��^ey�ijh\_jdb� mklhcqb\hklb�g_h[oh^bfh�ijh\_jblv�hij_^_ebl_eb�hl�'� ^h�'Q���?keb�DQ  ���beb�'Q���  ���ijb�'� !���� �����lh�kbkl_fZ�gZoh^blky�gZ�]jZgbp_�mklhcqb\hklb��ijbq_f�ijb�DQ  ���� ]jZgbpZ�Zi_jbh^bq_kdhc�mklhcqb\hklb��h^bg�ba�dhjg_c�jZ\_g�gmex���ijb�DQ���  � �� � ]jZgbpZ� dhe_[Zl_evghc mklhcqb\hklb� �bf_xlky� ^\Z� dhfie_dkgh�khijy`_gguodhjgy���Ih� wlhfm�djbl_jbx�fh`gh�hij_^_eblv�djblbq_kdh_ agZq_gb_�iZjZf_ljZ��ijb�dhlhjhf�kbkl_fZ�gZoh^blky�gZ�]jZgbp_�mklhcqb\hklb��
�������Djbl_jbc�mklhcqb\hklb�Ev_gZjZ�RbiZjh

Ijb� bkke_^h\Zgbb� mklhcqb\hklb� kbkl_f� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby�� bf_xsbo�ihjy^hd� oZjZdl_jbklbq_kdh]h� mjZ\g_gby� Q t ��� j_dhf_g^m_lky� bkihevah\Zlv� h^gm� ba�fh^bnbdZpbc djbl_jby� =mj\bpZ�� ij_^eh`_ggmx� \ ����� ]�� I�� Ev_gZjhf� b J��RbiZjhf� b\hr_^rmx� \ l_hjbx� Z\lhfZlbq_kdh]h� mijZ\e_gby� dZd� djbl_jbc� mklhcqb\hklb� Ev_gZjZ�RbiZjh��dhlhjuc�nhjfmebjm_lky�ke_^mxsbf�h[jZahf��>ey�lh]h��qlh[u�kbkl_fZ�Z\lhfZlbq_kdh]h mijZ\e_gby�[ueZ�mklhcqb\hc��g_h[oh^bfh�b^hklZlhqgh��qlh[u�\uihegyehkv�g_h[oh^bfh_�mkeh\b_�mklhcqb\hklb�b qlh[u�hij_^_ebl_eb�=mj\bpZ�k q_lgufb�bg^_dkZfb��beb�k g_q_lgufb�bg^_dkZfb��[ueb�iheh`bl_evgu��l�_�
D� !����D� !���������DQ !����'� !����'� !����'� !�����������������������beb D� !����D� !���������DQ !����'� !����'� !����'� !����������� �������Z�< lZdhc� nhjfmebjh\d_� djbl_jby� mklhcqb\hklb� lj_[m_lky� jZkdjulb_� f_gvr_]h� qbkeZ�hij_^_ebl_e_c��q_f�ih�djbl_jbx�=mj\bpZ��Ijbf_j� ���� �Bkke_^h\Zlv� gZ� mklhcqb\hklv� k ihfhsvx� djbl_jby�JZmkZ� kbkl_fm�� _keb�oZjZdl_jbklbq_kdh_�mjZ\g_gb_�bf__l�\b^

'�V�� ��V� ���V� ���V� ���V ����� ���
Ba�dhwnnbpb_glh\�mjZ\g_gby�khklZ\ey_lky�lZ[ebpZ�JZmkZ�
LZ[ebpZ�JZmkZ�d ijbf_jm����

klhe[_p NUL kljhdZ N � � �± � D�  �� D�  �� D�  ���



���

± � D�  �� D�  �� D�  ��U�  ���� � D��  ��� D��  ��� �
U�  �± ���� � D��  ����� D��  �� �
U�  ����� � D��  ��� D��  �� �

Kbkl_fZ�g_�mklhcqb\Z��lZd�dZd�agZdb�dhwnnbpb_glh\�i_j\h]h�klhe[pZ�jZaebqgu��Z� !����D� !����k�� �����k�� !����k�� !���Ijbf_j� ���� � � Bkke_^h\Zlv� gZ� mklhcqb\hklv� k ihfhsvx� djbl_jby� =mj\bpZ�� _keb�oZjZdl_jbklbq_kdh_�mjZ\g_gb_�bf__l�\b^��
�V� ���V� ���V ���� ���Z�  ����D�  ����D�  ����D� ���

'�  ���!���� �� !��
Kbkl_fZ�mklhcqb\Z��lZd�dZd�'� !����'� !����'� !�����������Mklhcqb\hklv�b mklZgh\b\rZyky�ih]j_rghklvKbkl_fZ� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� jZkkqblu\Z_lky� ba� mkeh\by�� qlh� \mklZgh\b\r_fky�j_`bf_�^he`gZ�h[_ki_qb\Zlvky�fZeZy�ih]j_rghklv��Z i_j_oh^guc�ijhp_kk�ijhl_dZlv�^he`guf h[jZahf��l�_�� �kbkl_fZ�^he`gZ�[ulv�mklhcqb\hc� �g_��jZkdZqb\Zlvky���bi_j_oh^guc�ijhp_kk�^he`_g�aZlmoZlv k� l_q_gb_f�\j_f_gb� < j_Zevguo aZfdgmluo�

Jbk���������I_j_oh^guc�ijhp_kk�\ mklhcqb\hc�kbkl_f_:KJ�h[jZlgZy�k\yav�± hljbpZl_evgZy��b \�wlhf�kemqZ_�gZ�\oh^� kbkl_fu ^_ckl\m_l�kb]gZe H�W�� �[�W��± \�W���JZkkfZljb\Z_f dZgZe�mijZ\e_gby�?keb�gZ�\oh^�jZkkfZljb\Z_fhc�kbkl_fu�ih^Z_lky�klmi_gqZlZy�nmgdpby�[�W�� �[���lh�ijb�mklhcqb\hc�kbkl_f_�ihke_�hdhgqZgby�i_j_oh^gh]h ijhp_kkZ�gZ�__ \uoh^_�mklZgZ\eb\Z_lky�g_dhlhjh_�ihklhyggh_�agZq_gb_�mmkl �jbk��������I_j_oh^guc� ijhp_kk hibku\Z_lky� mjZ\g_gb_f� ������� < mklZgh\b\rbfky� j_`bf_� \k_�ijhba\h^gu_�jZ\gu�gmex�b mjZ\g_gb_�ijbgbfZ_l�\b^��
Z� \mkl  �E� o�� ������hldm^Z ������JZaghklv \V  �[��± \mkl  � [� ������



���

gZau\Z_lky�mklZgh\b\rbfky�agZq_gb_f�ih]j_rghklb��Kbkl_fu��bf_xsb_�\V �����gZau\Zxlky�klZlbq_kdbfb�� Z mklZgh\b\rZyky� ih]j_rghklv� \V ± klZlbafhf� kbkl_fu�� Bgh]^Z�jZkkfZljb\Z_lky�hlghkbl_evgZy�ih]j_rghklv�beb�dhwnnbpb_gl�klZlbafZ�6�
� ������

>ey� ^hklb`_gby� fZehc� ih]j_rghklb� \ mklZgh\b\r_fky� j_`bf_� g_h[oh^bfh� bf_lv�[hevrh_� agZq_gb_�dhwnnbpb_glZ�mkbe_gby�kbkl_fu��gh�ijb�^hklZlhqgh�[hevrhf� agZq_gbb�ihke_^g_]h� kbkl_fZ� klZgh\blky�g_mklhcqb\hc�� l�_��\hagbdZ_l�dhgnebdl�f_`^m� lj_[h\Zgb_f�mklhcqb\hklb� b lj_[h\Zgb_f� fZehc ih]j_rghklb�� J_r_gb_� wlhc� ijh[e_fu� fh`gh�jZkkfhlj_lv�gZ�ke_^mxs_f�ijbf_j_��Imklv�aZ^ZgZ kbkl_fZ��kljmdlmjgZy�ko_fZ�dhlhjhc bah[jZ`_gZ�gZ�jbk��������
Jbk���������KljmdlmjgZy�ko_fZ�kbkl_fu�Z\lhfZlbq_kdh]h�j_]mebjh\ZgbyGZ�wlhc�ko_f_� �� �� �

I_j_^ZlhqgZy�nmgdpby�jZahfdgmlhc�kbkl_fu�[m^_l�
�

]^_�. ± dhwnnbpb_gl�mkbe_gby�kbkl_fu�b .  �N� N� N� �>ey�mklZgh\b\r_]hky�j_`bfZ�mjZ\g_gb_��������ijbgbfZ_l�\b^��� � .��\mkl  �. [���hldm^Z�\mkl  �. [��������.����Z klZlbaf�kbkl_fu�b dhwnnbpb_gl�klZlbafZ��khhl\_lkl\_ggh��
\V  �[�������.����6  ��������.��OZjZdl_jbklbq_kdh_�mjZ\g_gb_�jZkkfZljb\Z_fhc�kbkl_fu�bf__l�\b^�

�
LZd� dZd� \k_� dhwnnbpb_glu� oZjZdl_jbklbq_kdh]h� mjZ\g_gby� lj_lv_]h� ihjy^dZ�iheh`bl_evgu��lh�kh]eZkgh�djbl_jbx�mklhcqb\hklb�=mj\bpZ�kbkl_fZ�[m^_l mklhcqb\Z��_keb�\uihegy_lky g_jZ\_gkl\h�

�
ba�dhlhjh]h�fh`gh�hij_^_eblv�dhwnnbpb_gl�mkbe_gby��l�_��

�



���

<_ebqbgZ� gZau\Z_lky ij_^_evguf� dhwnnbpb_glhfmkbe_gby�� >ey� mklhcqb\hklb� kbkl_fu g_h[oh^bfh� b ^hklZlhqgh�� qlh[u� dhwnnbpb_gl�mkbe_gby�kbkl_fu�[ue�f_gvr_�ij_^_evgh]h agZq_gby�. ��.ij��?keb�\aylv�L� �L�  �L� ��lh.ij  ���b��ke_^h\Zl_evgh��. �����?keb�`_�^ey�ihemq_gby�fZehc�ih]j_rghklb�aZ^Zlv�klZlbaf�6�� ����� �6 �� ������ lh� ihemqZ_lky�.� !� ����� JZaj_r_gb_� wlh]h� dhgnebdlZ� y\ey_lky� h^ghc ba�hkgh\guo� aZ^Zq�� Imlb� _]h� jZaj_r_gby jZaebqgu�� lZd�� gZijbf_j�� fh`gh� baf_gylv�ihklhyggu_� \j_f_gb� L��� L��� L� b ^h[blvky� lj_[m_fh]h� agZq_gby� dhwnnbpb_glZ� mkbe_gby��GZb[he__� h[sbc� imlv� jZaj_r_gby� lZdh]h� dhgnebdlZ� ± wlh� baf_g_gb_� kljmdlmjghc� ko_fu��\\_^_gb_ ^hihegbl_evguo�k\ya_c��< h[s_f� kemqZ_ kbkl_fZ� gZau\Z_lky ZklZlbq_kdhc hlghkbl_evgh� g_dhlhjh]h�\hafmsZxs_]h� \ha^_ckl\by� I�� _keb� ijb� I  � kRQVW� mklZgh\b\r__ky� agZq_gb_� ih]j_rghklb� mV g_�aZ\bkbl� hl� agZq_gby� I�� < lZdhc kbkl_f_� ^he`gh� ijbkmlkl\h\Zlv� bgl_]jbjmxs__� a\_gh��MklZgh\b\rZyky�ih]j_rghklv�\ j_`bf_�hljZ[hldb�ihklhyggh]h�jZkkh]eZkh\Zgby�jZ\gZ�gmex����������H[eZklv�mklhcqb\hklb
GZ� mklhcqb\hklv� kbkl_fu� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� hdZau\Zxl� \ebygb_�iZjZf_lju� kbkl_fu�� wlh� gZ]ey^gh� [ueh� \b^gh� gZ� ijbf_j_�� jZkkfhlj_gghf� \ur_��=_hf_ljbq_kdbc� h[jZa� aZ\bkbfhklb� mklhcqb\hklb� hl iZjZf_ljh\� kbkl_fu gZau\Z_lky�h[eZklvx� mklhcqb\hklb� b [ue� \\_^_g� \ jZkkfhlj_gb_�B��:�� <urg_]jZ^kdbf��Ihkljh_gb_�h[eZkl_c� mklhcqb\hklb� y\ey_lky� h^gbf� ba� gZb[he__� p_gguo� ^ey� ijZdlbdb� j_amevlZlh\�bkke_^h\Zgby�mklhcqb\hklb�kbkl_fu��H[eZklv� mklhcqb\hklb� kljhblky� \ ijhkljZgkl\_� iZjZf_ljh\�� ih^� dhlhjuf� ihgbfZ_lkyijhkljZgkl\h��dhhj^bgZlZfb�dhlhjh]h� y\eyxlky�iZjZf_lju�kbkl_fu��Dhebq_kl\h�iZjZf_ljh\�fh`_l�[ulv�ex[uf��gh�^ey�]jZnbq_kdh]h�bah[jZ`_gby�gZb[he__�jZkijhkljZg_ggufb�y\eyxlky�^\Z�� Imklv�oZjZdl_jbklbq_kdh_�mjZ\g_gb_�kbkl_fu�bf__l�\b^

V� ��: V� ��< V ���� ��� �������
]^_�: b < ± iZjZf_lju�kbkl_fu��>ey� mklhcqb\hklb� kbkl_fu�� bkoh^y� ba djbl_jby� =mj\bpZ�� g_h[oh^bfh� b ^hklZlhqgh��qlh[u�: < !����hldm^Z�]jZgbpZ�h[eZklb�mklhcqb\hklb�[m^_l�: <  ���

Jbk���������=bi_j[heZ�<urg_]jZ^kdh]h
< iehkdhklb� iZjZf_ljh\� $ b < ]jZgbpZ� h[eZklb� mklhcqb\hklb ij_^klZ\ey_l� kh[hc�]bi_j[hem�� gZau\Z_fmx� ]bi_j[hehc� <urg_]jZ^kdh]h �jbk�� ������� H[eZklv� mklhcqb\hcjZ[hlu�hlf_q_gZ�rljboh\dhc��



���

=jZgbpu� h[eZklb� mklhcqb\hklb� fh]ml� [ulv� gZc^_gu�� _keb� ijbjZ\gylv� gmexdhwnnbpb_glu� Z��� ZQ oZjZdl_jbklbq_kdh]h mjZ\g_gby� b ij_^ihke_^gbc� hij_^_ebl_ev�=mj\bpZ��
Z�  ����ZQ  ����'Q��  ��� ������

<lhjZy� ba� wlbo� ]jZgbp khhl\_lkl\m_l gZebqbx� gme_\h]h� dhjgy� oZjZdl_jbklbq_kdh]hmjZ\g_gby�� Z lj_lvy� � gZebqbx qbklh fgbfuo� dhjg_c�� MjZ\g_gby� ������� jZa[b\Zxl�ijhkljZgkl\h� iZjZf_ljh\� gZ� jy^� h[eZkl_c�� ba� dhlhjuo� mklhcqb\hc� [m^_l� lZ� h[eZklv�� ]^_�hij_^_ebl_eb�=mj\bpZ�'��������'Q�� iheh`bl_evgu�������Q:KLHLGU?�DJBL?JBB�MKLHCQB<HKLB
QZklhlgu_� djbl_jbb� mklhcqb\hklb� iha\heyxl� km^blv� h[� mklhcqb\hklb� kbkl_f�Z\lhfZlbq_kdh]h mijZ\e_gby�ih�\b^m�bo�qZklhlguo�oZjZdl_jbklbd��Wlb�djbl_jbb�iha\heyxl�bkke_^h\Zlv� mklhcqb\hklv� kbkl_f� \ukhdh]h� ihjy^dZ� b bf_xl� ijhklmx� ]_hf_ljbq_kdmx�bgl_jij_lZpbx��

��������Ijbgpbi�Zj]mf_glZ
< hkgh\_� qZklhlguo� djbl_jb_\� mklhcqb\hklb� e_`bl� ke_^kl\b_� ba\_klgh]h� ba� l_hjbbnmgdpbb� dhfie_dkgh]h� i_j_f_ggh]h� ijbgpbiZ� Zj]mf_glZ��Imklv� ^Zg� ihebghf� Q�c kl_i_gb��������

'�V�� �D� VQ ��DQ�� VQ�� �������DQ�Wlhl�ihebghf�\ khhl\_lkl\bb k�l_hj_fhc�;_am�fh`gh�ij_^klZ\blv�\ \b^_
'�V�� �D� �V ± V����V ± V��������V ± VQ�� ������

]^_�VM  �DM ��LZM ± dhjgb�mjZ\g_gby�'�V�� ����M  �������«��Q�DZ`^uc� dhj_gv ]_hf_ljbq_kdb� fh`_l� [ulv� bah[jZ`_g \_dlhjhf�� ijh\_^_gguf� ba�gZqZeZ�dhhj^bgZl�d lhqd_� VM �jbk�� ������Z���>ebgZ�_]h�jZ\gZ�fh^mex�dhfie_dkgh]h�qbkeZ��Zm]he�� h[jZah\Zgguc� \_dlhjhf� k iheh`bl_evguf� gZijZ\e_gb_f� ^_ckl\bl_evghc� hkb�� ±Zj]mf_glm�beb�nZa_�dhfie_dkgh]h�qbkeZ�<_ebqbgu� �V ± VM�� ]_hf_ljbq_kdb� bah[jZ`Zxlky� \_dlhjhf�� ijh\_^_gguf� ba� lhqdb� VM dijhba\hevghc�lhqd_�V �jbk��������[��Ijb�V  �LZ��gZijbf_j��ihemqZxl��
'�LZ�� �D� �LZ ± V����L Z ± V��������L Z ± VQ�� ������

b dhgpu�\k_o�\_dlhjh\�[m^ml�gZoh^blvky�gZ�fgbfhc�hkb��jbk��������\��JZkkfZljb\Zy�\_dlhj�'�LZ���ihemqZxl��qlh�fh^mev�_]h�jZ\_g
G'�L Z�G  �D�GL Z ± V�GÂGL�Z ± V�G���GL�Z ± VQG�����������������Z Zj]mf_gl

���������



���

?keb� ijbgylv� aZ� iheh`bl_evgh_� gZijZ\e_gb_� hlkq_lZ� m]eh\� \jZs_gby� ijhlb\� qZkh\hc�klj_edb��lh�ijb�baf_g_gbb�qZklhlu�hl�±f ^h��f dZ`^uc�we_f_glZjguc�\_dlhj�ih\hjZqb\Z_lky�gZ�m]he�S��_keb dhj_gv�jZkiheh`_g ke_\Z�hl�fgbfhc�hkb��b gZ��S ± _keb�kijZ\Z��jbk��������]��

Jbk���������Ijbgpbi�Zj]mf_glZ
?keb�ihebghf�bf__l�P ijZ\uo�dhjg_c�b �Q ± P��e_\uo��lh�ijb�baf_g_gbb�Z hl��f ^h��fbaf_g_gb_�Zj]mf_glZ�\_dlhjZ�'�L Z��jZ\gh�kmff_�m]eh\�ih\hjhlZ�\_dlhjZ��L Z ± VM���l�_�

������
Hldm^Z� \ul_dZ_l� ke_^mxs__� ijZ\beh�� baf_g_gb_� Zj]mf_glZ '�L Z�� ijb� baf_g_gbb�qZklhlu�hl�±f ^h��f jZ\gh�jZaghklb�f_`^m�qbkehf�e_\uo�b ijZ\uo�dhjg_c�mjZ\g_gby�'�V�� ����mfgh`_gghc�gZ�S�Ijb�baf_g_gbb� qZklhlu�Z hl� ��^h�f baf_g_gb_ Zj]mf_glZ� \_dlhjZ�'�L Z��[m^_l� \^\h_�f_gvr_� � ������
Wlh�ijZ\beh�iheh`_gh�\ hkgh\m�\k_o�qZklhlguo�djbl_jb_\��

��������Djbl_jbc�FboZceh\Z
Wlhl� djbl_jbc� ih� kms_kl\m� y\ey_lky ]_hf_ljbq_kdhc� bgl_jij_lZpb_c� ijbgpbiZ�Zj]mf_glZ�b [ue knhjfmebjh\Zg�\ �����]��kh\_lkdbf�mq_guf�FboZceh\uf��JZkkfZljb\Z_lky�oZjZdl_jbklbq_kdbc�ihebghf��������

'�V�� �D� VQ ��D� VQ�� ��������DQ�AZf_gZ� V  � L Z�� ijb\h^bl� d dhfie_dkghfm� ihebghfm�� gZau\Z_fhfm� nmgdpb_c�FboZceh\Z�
'�L Z�� �D� �L Z�Q ��D� �L Z�Q�� ��������DQ  �8�Z����L 9�Z�� �'�Z��HLM�Z����������



���

]^_� ��gZau\Zxl� khhl\_lkl\_ggh \_s_kl\_gghc�b fgbfhc�nmgdpbyfb�FboZceh\Z��'�Z�� ± fh^mev�'�LZ���M�Z��± nZaZ�'�L Z��Ijb� baf_g_gbb� qZklhlu� dhg_p� \_dlhjZ� '�L Z� [m^_l� hibku\Zlv� g_dhlhjmx� djb\mx� \dhfie_dkghc�iehkdhklb��dhlhjZy�gZau\Z_lky�]h^h]jZnhf�FboZceh\Z��Ijb�baf_g_gbb qZklhlu�hl� ��^h�f m]he�ih\hjhlZ�\_dlhjZ�' \hdjm]�gZqZeZ�dhhj^bgZl�jZ\_g���������
hlkx^Z�qbkeh�ijZ\uo�dhjg_c�ihebghfZ

������l�_��P  ����_keb� � ������
Ihke_^g__� y\ey_lky� g_h[oh^bfuf� mkeh\b_f� mklhcqb\hklb�� gh� g_^hklZlhqguf�� >ey�lh]h�� qlh[u� ihemqblv� g_h[oh^bfh_� b ^hklZlhqgh_� mkeh\b_� mklhcqb\hklb�� g_h[oh^bfh�bkdexqblv�dhjgb��e_`Zsb_�gZ�fgbfhc�hkb��l�_��^he`gh�\uihegylvky�mkeh\b_�

'�L &��z �� ������
Nhjfmeu� ������ ± ������ ij_^klZ\eyxl� kh[hc� fZl_fZlbq_kdh_ \ujZ`_gb_� djbl_jby�mklhcqb\hklb� FboZceh\Z�� >ey� lh]h�� qlh[u� kbkl_fZ Z\lhfZlbq_kdh]h� mijZ\e_gby� [ueZ�mklhcqb\Z��g_h[oh^bfh�b ^hklZlhqgh��qlh[u ]h^h]jZn�FboZceh\Z�'�L Z��ijb�baf_g_gbb�Z hl���^h�f ih\_jgmeky��g_�ijhoh^y�q_j_a�gmev��\hdjm] gZqZeZ�dhhj^bgZl ijhlb\�qZkh\hc klj_edb�gZ�m]he� ��]^_�Q ± ihjy^hd�oZjZdl_jbklbq_kdh]h�mjZ\g_gby��>ey� mklhcqb\uo� kbkl_f� ]h^h]jZn� FboZceh\Z� gZqbgZ_lky� ijb� Z  ��� gZ� \_s_kl\_gghc�ihemhkb��l�_��'���� �DQ� djhf_�lh]h�k jhklhf�qZklhlu�nZaZ�^he`gZ�fhghlhggh�\hajZklZlv��l�_��\_dlhj� ^he`_g� ih\hjZqb\Zlvky� lhevdh� ijhlb\� qZkh\hc� klj_edb� lZd� dZd� \hajZklZxl� nZau�we_f_glZjguo�\_dlhjh\��L Z ± VM���y\eyxsb_ky keZ]Z_fufb�nZau�\_dlhjZ�'�L Z���< k\yab�k wlbf�djbl_jbc�mklhcqb\hklb�fh`gh�knhjfmebjh\Zlv�ke_^mxsbf�h[jZahf�Ba� ihebghfZ� \ agZf_gZl_e_� i_j_^Zlhqghc� nmgdpbb� :KJ� �oZjZdl_jbklbq_kdh]h�ihebghfZ�� h[jZam_lky� nmgdpby� FboZceh\Z�� >ey� lh]h�� qlh[u� kbkl_fZ� Z\lhfZlbq_kdh]hmijZ\e_gby�[ueZ�mklhcqb\Z��g_h[oh^bfh�b ^hklZlhqgh��qlh[u� ]h^h]jZn FboZceh\Z�ijbbaf_g_gbb� qZklhlu� hl� � ^h�f�� gZqbgZykv� ijb Z  � � gZ� \_s_kl\_gghc� iheh`bl_evghc�ihemhkb�� h[oh^be� lhevdh� ijhlb\� qZkh\hc� klj_edb� ihke_^h\Zl_evgh� Q� d\Z^jZglh\�dhhj^bgZlghc�iehkdhklb��]^_�Q�± ihjy^hd�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�
=h^h]jZn�FboZceh\Z ^ey�mklhcqb\uo�kbkl_f�bf__l�ieZ\gmx kibjZe_\b^gmx�nhjfm�bmoh^bl� \ [_kdhg_qghklv� \ lhf� d\Z^jZgl_�� ghf_j dhlhjh]h� jZ\_g� kl_i_gboZjZdl_jbklbq_kdh]h�mjZ\g_gby��jbk���������



���

Jbk���������=h^h]jZn�FboZceh\Z
IjbagZdhf�g_mklhcqb\hklb�kbkl_fu�y\ey_lky gZjmr_gb_�qbkeZ� b ihke_^h\Zl_evghklb�ijhoh`^_gby�d\Z^jZglh\��Ijbf_ju�]h^h]jZnZ�FboZceh\Z�^ey�g_mklhcqb\uo�kbkl_f�ij_^klZ\e_gu�gZ�jbk��������

Jbk���������=h^h]jZnu�FboZceh\Z�^ey�g_mklhcqb\uo�kbkl_f�Z ± gZqbgZ_lky�gZ�hljbpZl_evghc ^_ckl\bl_evghc�ihemhkb���[ ± g_�h[oh^bl�Q�d\Z^jZglh\�dhhj^bgZlghc�iehkdhklb��\ ± g_�ho\Zlu\Z_l�gZqZeh�dhhj^bgZl

Jbk���������=h^h]jZn�FboZceh\Z�g_cljZevguo�kbkl_f�Z��[ ± kbkl_fZ�fh`_l�[ulv�mklhcqb\Z��\ ± kbkl_fZ�g_mklhcqb\Z
>ey� g_cljZevguo� kbkl_f� ]h^h]jZn�FboZceh\Z� bah[jZ`_g� gZ� jbk� ������< i_j\uo� ^\mokemqZyo�g_[hevrb_�^_nhjfZpbb�\u\h^yl�kbkl_fm�gZ�mklhcqb\hklv��\ ihke_^g_f�`_�kbkl_fZ�g_mklhcqb\Z�Ihkljh_gb_� ]h^h]jZnZ� FboZceh\Z� ijZdlbq_kdb� ijhba\h^blky� eb[h� f_lh^hf�dhgljhevguo� lhq_d��eb[h�f_lh^hf�\kihfh]Zl_evguo� ]h^h]jZnh\��I_j\uc�f_lh^�k\h^blky�dhij_^_e_gbx� jy^Z� lhq_d� ]h^h]jZnZ� FboZceh\Z�� khhl\_lkl\mxsbo� nbdkbjh\Zgguf�agZq_gbyf� qZklhlu�� Ijb� \lhjhf� f_lh^_� hij_^_eyxlky� ]h^h]jZnu� hl^_evguo� a\_gv_\��ijbf_gyy�ijZ\beZ�keh`_gby�b mfgh`_gby�\_dlhjh\��kljhyl�bkdhfuc�]h^h]jZn��:gZebabjmy� ]h^h]jZn� FboZceh\Z�� fh`gh� mklZgh\blv� ke_^mxs__�� dh]^Z� ]h^h]jZn�FboZceh\Z� ihke_^h\Zl_evgh� ijhoh^bl� d\Z^jZglu�� lh� \_s_kl\_ggZy� b fgbfZy� hkb�i_j_k_dZxlky�ihhq_j_^gh��< lhqdZo i_j_k_q_gby� k \_s_kl\_gghc�hkvx�h[jZsZ_lky�\ gmev�fgbfZy� nmgdpby� 9�Z��� Z \� lhqdZo� i_j_k_q_gby� djb\hc� k fgbfhc� hkvx� ^_ckl\bl_evgZy�nmgdpby 8�Z���QZklhlu��ijb�dhlhjuo�ijhbkoh^bl�i_j_k_q_gb_�hk_c��hij_^_eyxlky�dhjgyfb�mjZ\g_gbc�



���

������Lhqdb i_j_k_q_gby djb\uo 8�Z�� b 9�Z�� k hkvx Z[kpbkk� ^Zxl� agZq_gb_ dhjg_c�mjZ\g_gbc �jbk� ������ ^ey 8�Z�� ���� Z��� Z���Z��«� ^ey

Jbk���������>_ckl\bl_evgZy�b fgbfZy�khklZ\eyxsb_�nmgdpbb�FboZceh\Z�Z ± mklhcqb\Zy�kbkl_fZ��[ ± g_mklhcqb\Zy�kbkl_fZ9�Z��  � ��� �Z���Z���Z��«�< wlhf kemqZ_�^ey� mklhcqb\hc� kbkl_fu�h[yaZl_evgh� kh[ex^_gb_�g_jZ\_gkl\Z�Z� ��Z� ��Z� ��Z� ��Z� �����< k\yab�k wlbf�fh`gh�ijb\_klb�ke_^mxsmx�nhjfmebjh\dm�djbl_jby�mklhcqb\hklb��Kbkl_fZ�Z\lhfZlbq_kdh]h mijZ\e_gby�[m^_l� mklhcqb\Z�lh]^Z�b lhevdh�lh]^Z��dh]^Z�\_s_kl\_ggZy� 8�Z� b fgbfZy� 9�Z� nmgdpbb� FboZceh\Z�� ijbjZ\g_ggu_� gmex�� bf_xl� \k_�^_ckl\bl_evgu_�b i_j_f_`Zxsb_ky�dhjgb��ijbq_f�h[s__�qbkeh�wlbo�dhjg_c�jZ\gh�ihjy^dm�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�Q��b ijb�Z  �� m^h\e_l\hjy_lky�mkeh\b_�8��� !����9
��� !������������Djbl_jbc�GZcd\bklZ
Wlhl�qZklhlguc�djbl_jbc�[ue�jZajZ[hlZg�\ �����]��Zf_jbdZgkdbf�mq_guf�GZcd\bklhf��hg� iha\hey_l� km^blv� h[� mklhcqb\hklb� aZfdgmlhc� kbkl_fu� ih� \b^m� :NO� jZahfdgmlhc�kbkl_fu��Imklv�i_j_^ZlhqgZy�nmgdpby�jZahfdgmlhc�kbkl_fu�bf__l�\b^

��� �
I_j_^ZlhqgZy�nmgdpby�aZfdgmlhc�:KJ�ih�dZgZem�mijZ\e_gby�

�
OZjZdl_jbklbq_kdh_� mjZ\g_gb_� jZahfdgmlhc� kbkl_fu� �Q�]h� ihjy^dZ�� hij_^_e_gh�� dZd�OZjZdl_jbklbq_kdh_� mjZ\g_gb_� aZfdgmlhc� kbkl_fu� �Q�]h� ihjy^dZ�� \ujZ`Z_lky�� dZd�
JZkkfhljbf��qlh�ij_^klZ\ey_l�ba�k_[y�\ujZ`_gb_ ����:�V��

���������������



���

]^_� ± oZjZdl_jbklbq_kdb_� ihebghfu�� khhl\_lkl\_ggh�� aZfdgmlhc� bjZahfdgmlhc�:KJ��Ih^klZ\eyy�V  �L�Z��ihemqbf�
±

:NO�jZahfdgmlhc�kbkl_fu��jbk�������<_dlhj� �� ke_^h\Zl_evgh�� \dexqZ_l� \ k_[y� k\hckl\Z� aZfdgmlhc� b jZahfdgmlhckbkl_fu��b ih�lhfm��dZd�\_^_l�k_[y�:�LZ��hlghkb�

Jbk���������:NO jZahfdgmlhc kbkl_fu
l_evgh� �±��� L��� fh`gh� k^_eZlv� \u\h^� h[� mklhcqb\hklb� aZfdgmlhc� kbkl_fu��< ^Zevg_cr_f�jZkkfZljb\Z_lky�:NO��khhl\_lkl\mxsZy�iheh`bl_evguf�qZklhlZf�<u^_ebf� ljb� kemqZy� khklhygby jZ\gh\_kby� jZahfdgmlhc� kbkl_fu�� mklhcqb\Z��g_cljZevgZ�b g_mklhcqb\Z�� � k e m q Z c ± kbkl_fZ�\ jZahfdgmlhf�khklhygbb�mklhcqb\Z��Lh]^Z�baf_g_gb_�Zj]mf_glZ�oZjZdl_jbklbq_kdh]h� ihebghfZ� jZahfdgmlhc kbkl_fu� kh]eZkgh� djbl_jbx� mklhcqb\hklbFboZceh\Z�[m^_l�jZ\gh��������

�
>ey� lh]h�� qlh[u� aZfdgmlZy� kbkl_fZ� [ueZ� mklhcqb\Z�� ^he`gh� \uihegylvky� jZ\_gkl\h�������� �

Hlkx^Z�ke_^m_l��qlh�ijbjZs_gb_�Zj]mf_glZ�\_dlhjZ jZ\gh�gmex��
������

Khhlghr_gb_� ������� hagZqZ_l�� qlh� ^ey� mklhcqb\hklb� aZfdgmlhc� kbkl_fu� g_h[oh^bfh��qlh[u�\_dlhj� ��gZqZeh�dhlhjh]h�gZoh^blky�\ lhqd_��±���L����Z dhg_p��kdhevay�ih :NO�jZahfdgmlhc�kbkl_fu��g_ ho\Zlu\Ze�lhqdm �±���L���ijb�baf_g_gbb�Z hl���^h�f �jbk��������

Jbk���������:NO�



���

Z ± jZahfdgmlhc�kbkl_fu��[ ± nmgdpbb�+�LZ�LZdbf h[jZahf��djbl_jbc�GZcd\bklZ�]eZkbl�?keb� jZahfdgmlZy� kbkl_fZ� Z\lhfZlbq_kdh]h� mijZ\e_gby� mklhcqb\Z�� lh� aZfdgmlZykbkl_fZ Z\lhfZlbq_kdh]h� mijZ\e_gby� [m^_l� mklhcqb\Z�� _keb� Zfieblm^gh�nZah\ZyoZjZdl_jbklbdZ�jZahfdgmlhc kbkl_fu�g_�ho\Zlu\Z_l�lhqdm������L�� ijb baf_g_gbb�Z hl��^h�f�
� � k e m q Z c ± kbkl_fZ�\ jZahfdgmlhf�khklhygbb�g_mklhcqb\Z��Ijb� jZkkfhlj_gbb� fgh]hdhglmjguo� b h^ghdhglmjguo� kbkl_f� j_]mebjh\Zgby��kh^_j`Zsbo�g_mklhcqb\u_�a\_gvy��jZahfdgmlZy kbkl_fZ�fh`_l�hdZaZlvky�g_mklhcqb\hc��Imklv� \ jZahfdgmlhf� khklhygbb� kbkl_fZ� g_mklhcqb\Z�� ijb� wlhf� oZjZdl_jbklbq_kdh_�mjZ\g_gb_� jZahfdgmlhc� kbkl_fu� bf__l�P dhjg_c� \ ijZ\hc� ihemiehkdhklb��Lh]^Z� kh]eZkgh�ijbgpbim�Zj]mf_glZ���������

?keb ihlj_[h\Zlv��qlh[u�kbkl_fZ�\ aZfdgmlhf�khklhygbb�[ueZ�mklhcqb\Z��lh�^he`gh�\uihegylvky�jZ\_gkl\h���������

< wlhf�kemqZ_�m]he�ih\hjhlZ�\_dlhjZ�+�L Z�� � [m^_l�jZ\_g�
������

Ihke_^g__�]h\hjbl�h lhf��qlh�:NO�nmgdpbb�+�L Z�� �ijb�baf_g_gbb qZklhlu�hl���^h�fho\Zlu\Z_l�gZqZeh�dhhj^bgZl�\ iheh`bl_evghf�gZijZ\e_gbb� jZa��Qbkeh�h[hjhlh\�\_dlhjZ� +�L Z��\hdjm] gZqZeZ�dhhj^bgZl�jZ\gh�qbkem�h[hjhlh\�\_dlhjZ�:NO� jZahfdgmlhc� kbkl_fu� :�L Z�� � \hdjm]� lhqdb� �±�� L���� GZ� hkgh\Zgbb� wlh]h� \ul_dZ_l�ke_^mxsZy�nhjfmebjh\dZ djbl_jby�GZcd\bklZ��?keb� jZahfdgmlZy� kbkl_fZ� Z\lhfZlbq_kdh]h� mijZ\e_gby� g_mklhcqb\Z�� lh� ^ey� lh]h��qlh[u� aZfdgmlZy� kbkl_fZ� Z\lhfZlbq_kdh]h� mijZ\e_gby� [ueZ� mklhcqb\Z�� g_h[oh^bfh� b^hklZlhqgh�� qlh[u�:NO� jZahfdgmlhc� kbkl_fu� :�LZ� ijb baf_g_gbb� qZklhlu� hl� � ^h��ho\Zlu\ZeZ�lhqdm������L���\ iheh`bl_evghf�gZijZ\e_gbb� jZa��]^_�P�� qbkeh�ijZ\uo�dhjg_c�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�jZahfdgmlhc�kbkl_fu�



���

Jbk���������:NO�Z ± +�L Z����[ ± :�L Z��ijb�P  ��
GZ�jbk��������bah[jZ`_gu�\ dZq_kl\_�ijbf_jZ�:NO�+�L Z��b :NO�jZahfdgmlhc�kbkl_fu��khhl\_lkl\mxsb_� mklhcqb\hc� aZfdgmlhc� kbkl_f_�� dhlhjZy� \ jZahfdgmlhf� khklhygbb�g_mklhcqb\Z�b P  ���Ijb�keh`ghc�nhjf_ :�L�Z��fh]ml \hagbdgmlv� aZljm^g_gby�ijb�hij_^_e_gbb�qbkeZ�__h[hjhlh\� \hdjm]� lhqdb� �±��� L���� < wlhf� kemqZ_� m^h[gh� ijbf_gylv� �ijZ\beh� i_j_oh^h\���ij_^eh`_ggh_�Y��A��Puidbguf�GZah\_f�i_j_oh^ :�L�Z�� q_j_a� \_s_kl\_ggmx� hkv�ijb� \hajZklZgbb�Z iheh`bl_evguf��_keb�hg�ijhbkoh^bl�k\_jom�\gba��b hljbpZl_evguf��_keb�hg�ijhbkoh^bl kgbam�\\_jo��?keb:�L Z�� gZqbgZ_lky�beb�aZdZgqb\Z_lky�gZ�hkb��lh�hgZ�kh\_jrZ_l ihei_j_oh^Z��Lh]^Z�djbl_jbc�GZcd\bklZ�fh`gh knhjfmebjh\Zlv�ke_^mxsbf�h[jZahf���?keb� jZahfdgmlZy� kbkl_fZ� Z\lhfZlbq_kdh]h� mijZ\e_gby� g_mklhcqb\Z�� lh� ^ey� lh]h� qlh[uaZfdgmlZy�kbkl_fZ�Z\lhfZlbq_kdh]h�mijZ\e_gby�[ueZ�mklhcqb\Z��g_h[oh^bfh�b ^hklZlhqgh��qlh[u�jZaghklv�f_`^m�qbkehf�iheh`bl_evguo�b hljbpZl_evguo�i_j_oh^h\�:NO�jZahfdgmlhc�kbkl_fu�:�LZ��q_j_a�hlj_ahd�\_s_kl\_gghc�hkb��±f��±���ijb�baf_g_gbb�qZklhlu�hl���̂ h�f [ueZ�jZ\gZ ��]^_�P ±qbkeh�ijZ\uo�dhjg_c oZjZdl_jbklbq_kdh]h�mjZ\g_gby�< dZq_kl\_�ijbf_jZ�gZ�jbk�������bah[jZ`_gZ�:NO�jZahfdgmlhc�kbkl_fu��qbkeh�ijZ\uo�dhjg_c P  �����qbkeh i_j_oh^h\�± ^\Z iheh`b�

Jbk���������:NO�jZahfdgmlhc�kbkl_fu�ijb�P  ��l_evguo��h^bg�hljbpZl_evguc��bo�jZaghklv�jZ\gZ��� � ��ke_^h\Zl_evgh��aZfdgmlZy�kbkl_fZ�mklhcqb\Z�� � k e m q Z c ± kbkl_fZ�\ jZahfdgmlhf�khklhygbb�g_cljZevgZ�< wlhf� kemqZ_� kbkl_fZ� ^he`gZ� kh^_j`Zlv� bgl_]jbjmxsb_� a\_gvy�� b lh]^ZoZjZdl_jbklbq_kdh_� mjZ\g_gb_� jZahfdgmlhc� kbkl_fu bf__l� dhjgb�� jZ\gu_� gmex�� baZibku\Z_lky�\ \b^_
������

]^_ Q ± ihjy^hd ZklZlbafZ��:��V��± ihebghf��g_�bf_xsbc dhjg_c��jZ\guo�gmex��:fieblm^gh�nZah\Zy oZjZdl_jbklbdZ�jZahfdgmlhc�kbkl_fu�aZibku\Z_lky�\ \b^_



���

� ������
Ijb� Z  ��� :�L Z�  f b :NO� ij_l_ji_\Z_l� jZaju\�� ihwlhfm� j_rZlv� \hijhk� h[�mklhcqb\hklb�aZfdgmlhc�kbkl_fu�ljm^gh��lZd�dZd�g_ykgh��ho\Zlu\Z_l�:NO�lhqdm��±���L���beb�g_l�Qlh[u� khojZgblv� nhjfmebjh\dm� djbl_jby� ^ey� mklhcqb\uo� \ jZahfdgmlhf� khklhygbb�kbkl_f��ijb�ihkljh_gbb ]h^h]jZnZ�FboZceh\Z�ijb baf_g_gbb�qZklhlu�hl�±f ^h��f h[oh^yl�gZqZeh� dhhj^bgZl� ih� ihemhdjm`ghklb� [_kdhg_qgh�fZeh]h� jZ^bmkZ U��Lh]^Z� gme_\u_� dhjgb�^Z^ml�lZdhc�`_�m]he�ih\hjhlZ��dZd�e_\u_�dhjgb��l�_��dZ`^uc�ba�\_dlhjh\�ih\_jg_lky�gZ�m]he�S�jbk���������

Jbk���������H[oh^�gZqZeZ�dhhj^bgZl�ih�^m]_�[_kdhg_qgh�fZeh]h�jZ^bmkZ U
H[oh^m� gZqZeZ� dhhj^bgZl� ih� fZehc� ^m]_� UHL3 khhl\_lkl\m_l� i_j_^ZlhqgZy� nmgdpby�jZahfdgmlhc�kbkl_fu�

������
Ijb�Uo ���jZ^bmk�5o f��Z Zj]mf_gl�% f_gy_lky�hl ^h� ijb�baf_g_gbb�3 hl�

^h� �

Jbk���������:NO�g_cljZevghc�jZahfdgmlhc�kbkl_fu�Z ± k ZklZlbafhf�i_j\h]h�ihjy^dZ���  ����[ ± k ZklZlbafhf�\lhjh]h�ihjy^dZ���  ��
LZdbf� h[jZahf�� ijb� ^\b`_gbb� ih� ihemhdjm`ghklb� [_kdhg_qgh� fZeh]h� jZ^bmkZ� \iehkdhklb�dhjg_c�:NO�jZahfdgmlhc�kbkl_fu�kZfZ�:�L Z��fh`_l�[ulv�ij_^klZ\e_gZ�\ \b^_�\_dlhjZ [_kdhg_qgh� [hevrhc� ^ebgu�� ih\hjZqb\Zxs_]hky� gZ� dhfie_dkghc� iehkdhklb� ih�qZkh\hc�klj_ed_�gZ�m]he��jZ\guc�±QS�



���

Ijb�baf_g_gbb�Z hl���^h�f��l�_� U o �����d 3 d ��:�L Z�� �baf_gy_lky�ih ^m]_�[_kdhg_qgh�
[hevrh]h� jZ^bmkZ�� hibku\Zy� m]he� hl� �� ^h� �jbk�� ������� Djbl_jbc� GZcd\bklZ�nhjfmebjm_lky�ke_^mxsbf�h[jZahf��Kbkl_fZ� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby�� g_cljZevgZy� \ jZahfdgmlhf� khklhygbb��mklhcqb\Z� \ aZfdgmlhf� khklhygbb�� _keb�:NO� jZahfdgmlhc� kbkl_fu� k _]h� ^hiheg_gb_f� \[_kdhg_qghklb�g_�ho\Zlu\Z_l�lhqdm����� L�� ijb�baf_g_gbb�Z hl�� ^h�f�DZd�\b^gh�ba�jbk��������_keb�jZahfdgmlZy kbkl_fZ�bf__l�ZklZlbaf�i_j\h]h�ihjy^dZ��lh�aZfdgmlZy�kbkl_fZ�mklhcqb\Z��lZd�dZd�lhqdZ �±���L���g_�ho\Zlu\Z_lky��_keb�`_�ZklZlbaf�[m^_l�\lhjh]h� ihjy^dZ�� lh� aZfdgmlZy� kbkl_fZ� g_mklhcqb\Z� ± lhqdZ� �±��� L��� ho\Zlu\Z_lky� :NO�jZahfdgmlhc�kbkl_fu�>hklhbgkl\Zfb�djbl_jby�GZcd\bklZ�y\eyxlky���� ijbf_gbfhklv� ijb g_ba\_klguo� mjZ\g_gbyo g_dhlhjuo� a\_gv_\� jZahfdgmlhc�kbkl_fu���� \hafh`ghklv�bkke_^h\Zgby�mklhcqb\hklb�kbkl_f�k aZiZa^u\Zgb_f�Ijbf_j� ��� Bkke_^h\Zlv� mklhcqb\hklv� kbkl_fu� djbl_jb_f� FboZceh\Z�� _keb�oZjZdl_jbklbq_kdh_�mjZ\g_gb_�kbkl_fu�bf__l�\b^

'�V�� ��V� ���V� ���V� ���V ���� ���AZf_gyy�V  �L Z��gZoh^ylky�^_ckl\bl_evgZy�b fgbfZy�nmgdpbb�FboZceh\Z��'�L Z�� ���L Z�� ����L Z�� ����L Z �� ����L�Z������hldm^Z� 8�Z�� ��Z� ± �Z� ����9�Z�� �Z�±�Z� �����=h^h]jZn� FboZceh\Z� bah[jZ`_g� gZ� jbk� ������ ?]h� ZgZeba� ihdZau\Z_l�� qlh� kbkl_fZ�g_mklhcqb\Z��?keb�bkihevah\Zlv�ke_^kl\b_��lh�8�Z�  ���9�Z�� ���J_r_gb_�wlbo�mjZ\g_gbc�^Z_l��Z����  ����r L��Z�  ����Z���  �r �

Jbk���������=h^h]jZn�FboZceh\Z�d ijbf_jm����LZd�dZd�bf_xlky dhfie_dkgh�khijy`_ggu_�dhjgb��lh�kbkl_fZ�g_mklhcqb\Z��Ijbf_j� ���� Bkke_^h\Zlv� mklhcqb\hklv� kbkl_fu� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� �jbk��������_keb�:��V�  ��:��V�  _��V�

Jbk���������KljmdlmjgZy�ko_fZ�:&J< jZahfdgmlhf� khklhygbb� kbkl_fZ� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby mklhcqb\Z��:fieblm^gh�nZah\Zy�oZjZdl_jbklbdZ�jZahfdgmlhc�kbkl_fu�aZibku\Z_lky�



���

b bah[jZ`_gZ�gZ�jbk� �����

Jbk���������:NO�jZahfdgmlhc�kbkl_fu�d ijbf_jm����LZd�dZd Zfieblm^gh�nZah\Zy�oZjZdl_jbklbdZ�jZahfdgmlhc�kbkl_fu�g_�ho\Zlu\Z_l�lhqdm�k dhhj^bgZlZfb��±���L����lh�aZfdgmlZy�kbkl_fZ�mklhcqb\Z�
��������Ijbf_g_gb_�djbl_jb_\�^ey�bkke_^h\Zgby�mklhcqb\hklb�kbkl_f

KjZ\g_gb_�jZkkfhlj_gguo�djbl_jb_\�mklhcqb\hklb�iha\hey_l�k^_eZlv�ke_^mxsbc�\u\h^�hlghkbl_evgh�bo�ijbf_gbfhklb��Djbl_jbc� mklhcqb\hklb� =mj\bpZ� p_e_khh[jZagh� ijbf_gylv�� dh]^Z� oZjZdl_jbklbq_kdh_�mjZ\g_gb_�bf__l�kl_i_gv�g_�\ur_�q_luj_o��Q ������Djbl_jbc� mklhcqb\hklb� JZmkZ� ^Z_l� [ukljuc� hl\_l� ijb� qbke_ggh� aZ^Zgguodhwnnbpb_glZo��bf�p_e_khh[jZagh�ihevah\Zlvky��dh]^Z�Q ! ���Djbl_jbc� mklhcqb\hklb� FboZceh\Z� p_e_khh[jZagh� ijbf_gylv� ijb� bkke_^h\Zgbb�keh`guo� fgh]hdhglmjguo� kbkl_f�� dh]^Z� g_h[oh^bfh� \uykgblv \ebygb_� baf_g_gby�kljmdlmju�kbkl_fu�b kj_^kl\�klZ[bebaZpbb�gZ�__ mklhcqb\hklv��Djbl_jbc� mklhcqb\hklb� GZcd\bklZ� p_e_khh[jZagh� ijbf_gylv� ijb� bkke_^h\Zgbb�keh`guo�kbkl_f��Wlhl�djbl_jbc�hdZau\Z_lky�_^bgkl\_ggh�ijbf_gbfuf��dh]^Z�qZklv�beb�\k_�oZjZdl_jbklbdb� hl^_evguo� we_f_glh\� kbkl_fu� aZ^Zgu� wdki_jbf_glZevgh�� ijbf_gbf� ijbZgZeba_�kbkl_f��hibku\Z_fuo�ZgZeblbq_kdbfb�nmgdpbyfb��Ihfbfh� k\h_]h� ijyfh]h� gZagZq_gby� qZklhlgu_� djbl_jbb� mklhcqb\hklb� fh]ml� [ulvbkihevah\Zgu�^ey�hp_gdb�\ebygbc�iZjZf_ljh\�kbkl_fu�gZ�__ mklhcqb\hklv��GZ� jbk� ����� bah[jZ`_g� ]h^h]jZn�FboZceh\Z� ^ey� mklhcqb\hc kbkl_fu��Hlj_ahd�HF�jZ\_g� agZq_gbx� \_dlhjZ� '�L� Z�� ������� ijb� Z  � �� b jZ\_g� agZq_gbx� dhwnnbpb_glZ� DQoZjZdl_jbklbq_kdh]h�mjZ\g_gby�Fh`gh�ihdZaZlv��qlh�dhwnnbpb_gl mkbe_gby�kbkl_fu�\eby_l�lhevdh�gZ�k\h[h^guc�qe_g�DQoZjZdl_jbklbq_kdh]h� mjZ\g_gby�� Ihwlhfm� ijb� _]h� m\_ebq_gbb� [m^_l m\_ebqb\Zlvky� lhevdh�dhwnnbpb_gl�DQ��b \�wlhf�kemqZ_

Jbk���������=h^h]jZn�FboZceh\Z�^ey�mklhcqb\uo�kbkl_f���]h�ihjy^dZ
Jbk���������KljmdlmjgZy�ko_fZ�kbkl_fu�k lj_fy�a\_gvyfb



���

\k_�\_dlhju�'�L Z��ihemqZxl�h^bgZdh\h_�iheh`bl_evgh_�^_ckl\bl_evgh_ ijbjZs_gb_��b \ky�djb\Zy� FboZceh\Z� [_a� ^_nhjfZpbb i_j_^\b]Z_lky� gZijZ\h�� gZijbf_j�� ba� iheh`_gby� � \iheh`_gb_�� �jbk� �������?keb�m\_ebqb\Zlv�dhwnnbpb_gl�mkbe_gby�b ^Zevr_��lh�ijb g_dhlhjhf�_]h� ij_^_evghf� agZq_gbb� ]h^h]jZn�FboZceh\Z� ijhc^_l� q_j_a� gZqZeh� dhhj^bgZl�� b kbkl_fZ�\uc^_l� gZ� ]jZgbpm� mklhcqb\hklb�� >Zevg_cr__� m\_ebq_gb_� dhwnnbpb_glZ� mkbe_gby� k^_eZ_l�kbkl_fm�g_mklhcqb\hc��A^_kv� \hafh`gh� b h[jZlgh_� j_r_gb_� aZ^Zqb�� Z bf_ggh�� gZoh`^_gb_� ij_^_evgh]h�dhwnnbpb_glZ� mkbe_gby�� Hlj_ahd� HF

� �jbk�� ������ khhl\_lkl\m_l ij_^_evghfm� agZq_gbx�dhwnnbpb_glZ �ZQ�iS��agZq_gb_�dhlhjh]h�fh`gh�hlkqblZlv�b ih�i_j\hgZqZevghfm�iheh`_gbx�djb\hc�FboZceh\Z ± hlj_ahd�F�F��Hp_gblv� \ebygb_ iZjZf_ljh\� kbkl_fu� gZ� __ mklhcqb\hklv� fh`gh� b ihevamykv�djbl_jb_f�GZcd\bklZ�� < dZq_kl\_� ijbf_jZ� gb`_� jZkkfhlj_gZ� kbkl_fZ� lj_lv_]h� ihjy^dZ� klj_fy�bg_jpbhggufb�a\_gvyfb��jbk� �������\ dhlhjhc
:fieblm^gh�nZah\u_ oZjZdl_jbklbdb jZahfdgmlhc kbkl_fu�^ey�jZaebqguo�agZq_gbc�dhwnnbpb_glZ�mkbe_gby�N  �.��.� .� bah[jZ`_gZ�gZ�jbk��������Z�

Jbk���������:NO�klZlbq_kdhc�kbkl_fu�lj_lv_]h�ihjy^dZ�Z ± ^ey�jZaebqguo�dhwnnbpb_glh\�mkbe_gby�[ ± \uq_jqb\Zgb_�h[jZlguo�baf_g_gbc�_^bgbpu�fZkrlZ[Z<k_� wlb� oZjZdl_jbklbdb� fh]ml� [ulv� ihemq_gu� ba� �i_j\hgZqZevghc�� iml_f� baf_g_gby�fZkrlZ[Z�� ijbq_f� m^h[g__� g_� \uq_jqb\Zlv� oZjZdl_jbklbdm� k gh\uf�fZkrlZ[hf�� Z baf_gylv�fZkrlZ[� h[jZlguf� baf_g_gb_f� _^bgbpu�fZkrlZ[Z��< wlhf� kemqZ_�^hklZlhqgh \uq_jqb\Zlv�h^gm�:NO�jZa�b gZ\k_]^Z�b mf_gvrZlv�jZaf_j�hlj_adZ�2:��jZ\gh]h�_^bgbp_� \h�klhevdh�`_�jZa��\h�kdhevdh m\_ebqb\Z_lky�dhwnnbpb_gl�mkbe_gby��Ijb�wlhf�lhqdZ�: [m^_l�i_j_f_sZlvky�\ijZ\h� �jbk� ������ [��� Ijb� fZehf� agZq_gbb dhwnnbpb_glZ� mkbe_gby� N kbkl_fu� fZkrlZ[�_^bgbpu�H: \_ebd��b lhqdZ�: gZoh^blky� \ iheh`_gbb�:�� < wlhf� kemqZ_�:NO�jZahfdgmlhc�kbkl_fu� g_� ho\Zlu\Z_l� lhqdm� :��� b�� ke_^h\Zl_evgh�� aZfdgmlZy� kbkl_fZ� mklhcqb\Z�� Ijb�m\_ebq_gbb� dhwnnbpb_glZ� mkbe_gby� N fZkrlZ[� _^bgbpu� mf_gvrZ_lky�� djblbq_kdZy� lhqdZ�^\b`_lky� gZijZ\h� b ijb� N  � Nij aZgbfZ_l� iheh`_gb_� $��� kbkl_fZ� gZoh^blky� gZ� ]jZgbp_�mklhcqb\hklb�Ijb�N !�Nij djblbq_kdZy�lhqdZ�ijh^he`Z_l�i_j_f_sZlvky�gZijZ\h��aZgbfZ_l�iheh`_gb_�:���b kbkl_fZ�klZgh\blky�g_mklhcqb\hc�<ebygb_� dhwnnbpb_glZ� mkbe_gby� gZ� mklhcqb\hklv�� bkihevamy� djbl_jbc� GZcd\bklZ��fh`gh ijhke_^blv� b ^ey� kbkl_f� \ukhdh]h� ihjy^dZ�� \ qZklghklb�� k �dex\hh[jZagufb���oZjZdl_jbklbdZfb��jbk������� Z���< wlhf�kemqZ_�ijb�fZehf�agZq_gbb�dhwnnbpb_glZ�mkbe_gby�djblbq_kdZy� lhqdZ�gZoh^blky�\ iheh`_gbb�:���b aZfdgmlZy�kbkl_fZ�mklhcqb\Z��M\_ebq_gb_�dhwnnbpb_glZ� mkbe_gby� i_j_^\b]Z_l� lhqdm� \ iheh`_gb_�:��� N  NiS�� b kbkl_fZ� \uoh^bl�gZ�]jZgbpm�mklhcqb\hklb��>Zevg_cr__�m\_ebq_gb_ dhwnnbpb_glZ�mkbe_gby�ijb\h^bl�kbkl_fm d�g_mklhcqb\hklb�� lZd� dZd� djblbq_kdZy� lhqdZ� aZgbfZ_l� iheh`_gb_� :� b ho\Zlu\Z_lky�:NO��



���

Iheh`_gb_� :��� \ dhlhjhf� N  � NiS��� y\ey_lky� ]jZgbp_c� mklhcqb\hklb�� Z iheh`_gb_� :�djblbq_kdhc�lhqdb�mklhcqb\h��lZd�dZd�g_�ho\Zlu\Z_lky�:NO��LZdbf�h[jZahf��fh`gh�k^_eZlvke_^mxsbc�\u\h^�Kbkl_fZ� mklhcqb\Z� ijb� fZeuo� agZq_gbyo� dhwnnbpb_glZ� mkbe_gby� N �� Nij� b ijb�^hklZlhqgh� [hevrbo N !� Nij��� bf__l� ^\_� ]jZgbpu� mklhcqb\hklb� ijb� N  � Nij� b N�  � Nij���g_mklhcqb\Z�ijb�Nij� ��N ��Nij���

Jbk���������:NO kbkl_fu�\ukhdh]h�ihjy^dZ�Z ± �dex\hh[jZagZy��:NO�i_j\h]h�ihjy^dZ��[ ± �dex\hh[jZagZy��:NO�\lhjh]h�ihjy^dZ

Jbk���������:NO�ijhkluo�kbkl_f�Z ± :NO�kbkl_f�i_j\h]h�ihjy^dZ��[ ± :NO�kbkl_f�\lhjh]h�ihjy^dZ
:gZeba�Zfieblm^gh�nZah\hc oZjZdl_jbklbdb�jZahfdgmlhc�kbkl_fu��bah[jZ`_gghc�gZ�jbk��������[��ihdZau\Z_l��qlh�kbkl_fZ�bf__l�ljb�ij_^_evguo�agZq_gby�dhwnnbpb_glZ�mkbe_gby�N�ij��N�ij �� N�ij�� khhl\_lkl\mxsb_� lhqdZf� :��� :��� :� b ]jZgbp_ mklhcqb\hklb�� Ijb agZq_gbyo�dhwnnbpb_glZ� mkbe_gby� N �� Nij��� Nij� �� N �� Nij� kbkl_fZ� mklhcqb\Z� �lhqdb� :��� :���� Z ijb�agZq_gbyo Nij����N���Nij���N !�Nij��kbkl_fZ�g_mklhcqb\Z��lhqdZ�:���:���Ijbf_g_gb_ djbl_jby�GZcd\bklZ� d bkke_^h\Zgbx� [he__ ijhkluo� kbkl_f� � kbkl_f�i_j\h]h� b \lhjh]h� ihjy^dZ� ihdZau\Z_l� qlh� _keb� jZahfdgmlZy� kbkl_fZ� y\ey_lky� kbkl_fhc�i_j\h]h� ihjy^dZ� [_a� aZiZa^u\Zgby�� lh� dZd� [u� gb baf_gyebkv� iZjZf_lju� kbkl_fu�� :NO�jZahfdgmlhc� kbkl_fu \k_]^Z� [m^_l� jZkiheZ]Zlvky� \ q_l\_jlhf� d\Z^jZgl_� �jbk�� ����� Z�� b��ke_^h\Zl_evgh��aZfdgmlZy�kbkl_fZ�\k_]^Z [m^_l�mklhcqb\hc��>ey�jZahfdgmluo�kbkl_f \lhjh]h�ihjy^dZ�:NO jZkiheZ]Z_lky�\ gb`g_c�ihemiehkdhklb�b��ke_^h\Zl_evgh��dZd�[u�gb baf_gyebkv�__ iZjZf_lju��:NO�gbdh]^Z�g_�ho\Zlu\Z_l�lhqdm��±���L����b bkke_^m_fZy�aZfdgmlZy�kbkl_fZ�\k_]^Z�[m^_l�mklhcqb\hc��LZd`_�k ihfhsvx�djbl_jb_\�mklhcqb\hklb�FboZceh\Z�b GZcd\bklZ�fh]ml�[ulv�j_r_gu�\hijhku� klZ[bebaZpbb� kbkl_fu�� < qZklghklb�� h^gbf� ba� kihkh[h\ klZ[bebaZpbb� y\ey_lky�\\_^_gb_�]b[dhc hljbpZl_evghc�k\yab��

��������:gZeba�mklhcqb\hklb�ih�eh]Zjbnfbq_kdbf�qZklhlguf�oZjZdl_jbklbdZf
< bg`_g_jghc� ijZdlbd_� bgh]^Z� ZgZeba� mklhcqb\hklb� ijh\h^yl� ih� eh]Zjbnfbq_kdbf�qZklhlguf� oZjZdl_jbklbdZf�� ihkljh_gb_� dhlhjuo� ijhs_�� q_f� Zfieblm^gh�nZah\hc�oZjZdl_jbklbdb�� ?keb� ijhke_^blv� aZ\bkbfhklv� f_`^m� ih\_^_gb_f� :NO� jZahfdgmlhc�



���

kbkl_fu� b eh]Zjbnfbq_kdhc� Zfieblm^gh�qZklhlghc� b eh]Zjbnfbq_kdhc� nZahqZklhlghc�oZjZdl_jbklbdZfb�� lh� fh`gh� knhjfmebjh\Zlv� djbl_jbc� GZcd\bklZ� ijbf_gbl_evgh� deh]Zjbnfbq_kdbf�qZklhlguf�oZjZdl_jbklbdZf��>ey� lh]h�� qlh[u� kbkl_fZ� Z\lhfZlbq_kdh]h�mijZ\e_gby�[ueZ�mklhcqb\hc��g_h[oh^bfh�b^hklZlhqgh�� qlh[u� jZaghklv� f_`^m� qbkehf� iheh`bl_evguo� b hljbpZl_evguo� i_j_oh^h\�eh]Zjbnfbq_kdhc�nZahqZklhl

Jbk���������QZklhlgu_�oZjZdl_jbklbdb�Z ± :NO��[ ± eh]Zjbnfbq_kdb_�qZklhlgu_�oZjZdl_jbklbdb
ghc� oZjZdl_jbklbdhc� ijyfuo� ��M �� ���� ]^_� M  � ��� ��� ��� ���� \h� \k_o� h[eZklyo�� ]^_�eh]Zjbnfbq_kdZy Zfieblm^gh�qZklhlgZy oZjZdl_jbklbdZ�iheh`bl_evgZ��[ueZ�jZ\gZ� ��]^_�P ± qbkeh�ijZ\uo�dhjg_c�oZjZdl_jbklbqkdh]h�mjZ\g_gby�jZahfdgmlhc�kbkl_fu��GZ� jbk�� ����� ijb\_^_gu� :NO� jZahfdgmlhc� kbkl_fu� b khhl\_lkl\mxsb_� _c� E:QO� bENQO��:gZeba� qZklhlguo� oZjZdl_jbklbd� ihdZau\Z_l�� qlh� jZaghklv� f_`^m� qbkehf�iheh`bl_evguo�b hljbpZl_evguo�i_j_oh^h\�jZ\gZ�gmex�� lh�_klv� aZfdgmlZy kbkl_fZ�[m^_l�mklhcqb\Z� lhevdh� \ lhf� kemqZ_�� _keb� ijZ\u_� dhjgb� [m^ml� hlkmlkl\h\Zlv�� l�_�� jZahfdgmlZy�kbkl_fZ�^he`gZ�[ulv�mklhcqb\hc��

������>�J:A;B?GB?
< i�� ���� [ueh jZkkfhlj_gh� ihkljh_gb_� h[eZkl_c� mklhcqb\hklb� k bkihevah\Zgb_fdjbl_jby =mj\bpZ�b \�dZq_kl\_ ijbf_jZ ihkljh_gZ�]bi_j[heZ�<urg_]jZ^kdh]h��GZ�ijZdlbd_bkihevamxlky� ^jm]b_� [he__� h[sb_� f_lh^u bkke_^h\Zgby� \ebygby� jZaebqguo� iZjZf_ljh\�kbkl_fu�± gZ�__ mklhcqb\hklv��l�_��jZajZ[hlZgu�ke_^mxsb_�ki_pbZevgu_�f_lh^u�ihkljh_gby�h[eZkl_c�mklhcqb\hklb���� iml_f� ZgZebaZ� i_j_f_s_gby� dhjg_c� oZjZdl_jbklbq_kdh]h� mjZ\g_gby� \ iehkdhklb�dhjg_c�± f_lh^�dhjg_\h]h�]h^h]jZnZ���� iml_f� ZgZebaZ� qbkeZ� dhjg_c� oZjZdl_jbklbq_kdh]h� mjZ\g_gby�� e_`Zsbo� \ ijZ\hc�ihemiehkdhklb�� \ ijhkljZgkl\_� iZjZf_ljh\� kbkl_fu ± f_lh^� >�jZa[b\Zgby� ijhkljZgkl\Z�iZjZf_ljh\��dhlhjuc�[ue�ij_^eh`_g�b jZajZ[hlZg�\ ���� ]��G_cfZjdhf����������Ihgylb_�>�jZa[b_gby

JZkkfhljbf oZjZdl_jbklbq_kdh_� mjZ\g_gb_� aZfdgmlhc� kbkl_fu� Q�]h� ihjy^dZ��dhlhjh_�\k_]^Z�fh`_l�[ulv�ijb\_^_gh�d \b^m��
'�V�� �VQ ��D� VQ�� � ������DQ  ����D�  ���� ������



���

Ij_^klZ\bf�k_[_�dhhj^bgZlgh_�ijhkljZgkl\h��hkyfb�dhlhjh]h�y\eyxlky�dhwnnbpb_glumjZ\g_gby�� hgh� ihemqbeh� gZa\Zgb_� ijhkljZgkl\h� dhwnnbpb_glh\�� DZ`^hc� lhqd_� wlh]h�ijhkljZgkl\Z� khhl\_lkl\mxl� dhgdj_lgu_� qbke_ggu_� agZq_gby� dhwnnbpb_glh\� mjZ\g_gby� bkhhl\_lkl\mxsbc� bf� ihebghf� Q�c kl_i_gb�� dhlhjuc� bf__l� Q dhjg_c�� aZ\bkysbo� hl�qbke_gguo� agZq_gbc�dhwnnbpb_glh\�ZL��?keb�baf_gylv� wlb�dhwnnbpb_glu�� lh�dhjgb�[m^ml�i_j_f_sZlvky�\ dhfie_dkghc�iehkdhklb�dhjg_c�wlh]h�mjZ\g_gby�JZkkfhljbf�mjZ\g_gb_�lj_lv_]h�ihjy^dZ'�V�� �V� ��D� V� ��Z� V ��D�  �� ������
b khhl\_lkl\mxs__�_fm ijhkljZgkl\h dhwnnbpb_glh\ Z�� Z���Z���jbk���������DZ`^hc� lhqd_� ijhkljZgkl\Z� khhl\_lkl\m_l� \iheg_ hij_^_e_gguc ihebghf� b \iheg_�hij_^_e_ggu_�ljb�dhjgy��GZijbf_j�� lhqdZ� F bf__l� dhhj^bgZlu� ^Z�F�� Z�F�� Z�F`� b ke_^h\Zl_evgh��oZjZdl_jbklbq_kdbc�ihebghf�aZibku\Z_lky�\ \b^_

'�V�� �V� ��Z�F V� ��Z�F V� ��Z�Fb bf__l�dhjgb�6�F��6�F��6�F�Dh]^Z�h^bg�ba�dhjg_c�jZ\_g���beb��L�Z��lh]^Z�lhqdZ�ijhkljZgkl\Z�[m^_l�m^h\e_l\hjylv�mjZ\g_gbx
'�L�Z�� ��L Z�� ��Z��L Z�� ��Z��L Z����Z�  ���

Ijb�±f ��Z ��f wlhfm�mjZ\g_gbx�khhl\_lkl\m_l�g_dhlhjZy�ih\_joghklv�4��

Jbk���������K\yav�dhjg_c�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�bijhkljZgkl\Z dhwnnbpb_glh\�Z ± iehkdhklv�dhjg_c�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�[ ± ijhkljZgkl\h�iZjZf_ljh\?keb� dhjgb� fgbfu_�� lh� lhqdZ� \ ijhkljZgkl\_� dhwnnbpb_glh\� ihiZ^Z_l� gZ� wlm�ih\_joghklv�4��Ijb�i_j_k_q_gbb�__ dhjgb�i_j_oh^yl�ba�h^ghc�ihemiehkdhklb�\ ^jm]mx��LZdbf� h[jZahf�� ih\_joghklv� 4 jZa^_ey_l� \k_� ijhkljZgkl\h� gZ� h[eZklb� k jZ\guf�dhebq_kl\hf� ijZ\uo� b e_\uo� dhjg_c�� bo� h[hagZqZxl�'�P��� ]^_�P ± qbkeh� ijZ\uo� dhjg_c�oZjZdl_jbklbq_kdh]h�mjZ\g_gby��JZa[b_gb_� ijhkljZgkl\Z� iZjZf_ljh\� gZ� h[eZklb� k h^bgZdh\uf� qbkehf� ijZ\uo� dhjg_c�\gmljb� dZ`^hc� h[eZklb� b \u^_e_gb_� kj_^b� ihemq_gguo h[eZkl_c h[eZklb� mklhcqb\hklb�gZau\Z_lky f_lh^hf�>�jZa[b_gby��>ey� mjZ\g_gby lj_lv_]h� ihjy^dZ� fh`gh� \u^_eblv� �� h[eZklb� '����� '����� '����� '�����ihke_^gyy�[m^_l�h[eZklvx�mklhcqb\hklb��?keb�baf_gyxlky�g_�\k_ dhwnnbpb_glu��Z qZklv�ba�gbo��gZijbf_j��Z� b Z���ijb�Z�� �kRQVW��lh� \f_klh� ih\_joghklb� ihemqbf� ebgbx�� dhlhjZy y\ey_lky� k_q_gb_f� ih\_joghklb� 4 b



���

jZa^_ey_l�iehkdhklv�dhwnnbpb_glh\�Z���Z� gZ�h[eZklb�k h^bgZdh\uf�qbkehf�ijZ\uo�dhjg_c��jbk��������

Jbk���������=jZgbpZ�>�jZa[b_gby�\ iehkdhklb�dhwnnbpb_glh\
MjZ\g_gb_�]jZgbpu�>�jZa[b_gby ihemqZxl�ba�oZjZdl_jbklbq_kdh]h mjZ\g_gby�kbkl_fu�aZf_ghc�V  �L Z�

'�L Z�� ��L Z�Q ��D� �L Z�Q�� ��«���DQ  ��� ������
=jZgbpm� >�jZa[b_gby� fh`gh� kljhblv� g_� lhevdh� \ ijhkljZgkl\_� dhwnnbpb_glh\�^bnn_j_gpbZevgh]h�mjZ\g_gby��gh�b \�ijhkljZgkl\_�iZjZf_ljh\�kbkl_fu��

��������>�jZa[b_gb_�ih�h^ghfm�iZjZf_ljm
Imklv� lj_[m_lky� \uykgblv� \ebygb_�gZ� mklhcqb\hklv� dZdh]h�eb[h�iZjZf_ljZ Y�� ebg_cgh�\oh^ys_]h�\ oZjZdl_jbklbq_kdh_�mjZ\g_gb_��Wlh�mjZ\g_gb_�fh`gh�ijb\_klb�d \b^m

'�V�� �0�V����Y 1�V�� ��� �������
=jZgbpZ�>�jZa[b_gby�hij_^_eblky�dZd�

'�L�Z�� �0�L Z����Y�1�L Z�� ��� �������hldm^Z Y  �  �;�Z����L <�Z�� ������>Z\Zy� agZq_gby�Z hl� ±f ^h�f��fh`gh� \uqbkeblv�;�Z�� b <�Z�� b ihkljhblv� ]jZgbpm�>�jZa[b_gby�� ]jZgbpm� kljhyl� lhevdh� ^ey� Z !� ��� Z ^ey Z �� �� ihemqZxl� a_jdZevguf�hlh[jZ`_gb_f��jbk���������?keb�\ iehkdhklb dhfie_dkguo�dhjg_c�^\b]Zlvky�ih�fgbfhc�hkb�ijb�baf_g_gbb�Z hl�±f^h� f b rljboh\Zlv� __ ke_\Z�� lh� \ iehkdhklb� iZjZf_ljZ� Y wlhfm� ^\b`_gbx� [m^_l�khhl\_lkl\h\Zlv�^\b`_gb_�ih� ]jZgbp_�>�jZa[b_gby��dhlhjmx� lZd`_ rljbomxl�ke_\Z��?keb�`_� \ iehkdhklb� Y i_j_k_dZlv� ]jZgbpm� >�jZa[b_gby� ih� gZijZ\e_gbx rljboh\db� �����jbk �������lh�wlhfm�khhl\_lkl\m_l�i_j_oh^�dhjgy�ba�ijZ\hc�ihemiehkdhklb�\ e_\mx��_keb�`_�ijhlb\�rljboh\db�± lh�dhj_gv�i_j_oh^bl�ba�e_\hc�ihemiehkdhklb�\ ijZ\mx��?keb�rljboh\dZ�^\hcgZy��lh�fgbfmx�hkv�i_j_k_dZxl�^\Z�dhjgy��>ey� hij_^_e_gby� h[eZklb� mklhcqb\hklb� ^hklZlhqgh� agZlv� jZkij_^_e_gb_� dhjg_c� ijb�dZdhf�eb[h� h^ghf� agZq_gbb� iZjZf_ljZ� Y��I_j_oh^y� \ iehkdhklb� Y hl� h^gh]h� iZjZf_ljZ� d^jm]hfm�� ih� qbkem� i_j_k_q_gbc ]jZgbpu >�jZa[b_gby�� gZijZ\e_gbx� b qbkem rljboh\hd�fh`gh�hij_^_eblv�agZq_gb_�'�P���Ij_l_g^_glhf�gZ� h[eZklv� mklhcqb\hklb� y\ey_lky�h[eZklv��\gmljv�dhlhjhc�gZijZ\e_gZ�rljboh\dZ� b dhlhjZy� khhl\_lkl\m_l� h[eZklb� k gZb[hevrbf� qbkehf� e_\uo� dhjg_c�� <\u[jZgghc� h[eZklb� [_j_lky agZq_gb_� iZjZf_ljZ� Y b ih� ex[hfm� ba� djbl_jb_\� kbkl_fZ



���

ijh\_jy_lky�gZ�mklhcqb\hklv��

Jbk���������>�jZa[b_gb_�ih�h^ghfm�iZjZf_ljmLZd� dZd� Y ± \_s_kl\_ggh_� qbkeh�� lh� ba� ihemq_gghc� h[eZklb� \u^_eyxl� lhevdh� hlj_ahd�\_s_kl\_gghc�hkb��e_`Zs_c�\ h[eZklb�mklhcqb\hklb��gZijbf_j��hlj_ahd�$%��
��������>�jZa[b_gb_�ih�^\mf�iZjZf_ljZf

GZ� ijZdlbd_� qZklh� lj_[m_lky� \uykgblv� \ebygb_� gZ� mklhcqb\hklv� ^\mo�� Z g_� h^gh]h�iZjZf_ljZ��OZjZdl_jbklbq_kdh_�mjZ\g_gb_�\ wlhf�kemqZ_�ijb\h^blky�d \b^m�
'�V�� �Q1�V����W0�V����/�V�� ������ �������

ih^klZ\eyy�V  �LZ��ihemqZxl�mjZ\g_gb_�^ey�]jZgbpu�>�jZa[b_gby�
'�LZ�� �Q1�LZ����W0�LZ����/�LZ�� ��� �������

?keb�h[hagZqblv�
�������

lh�mjZ\g_gb_�^ey�]jZgbpu�fh`gh�jZa[blv gZ�^\Z�
Q1� �Z����WF� �Z����/� �Z�� ��� ������

Q1� �Z����WF� �Z����/� �Z�� ���
Ihke_^gyy�kbkl_fZ�j_rZ_lky�hlghkbl_evgh�iZjZf_ljh\�W b Q��

Q  � ���W  � ������



���

]^_�
AZ^Z\Zy� jZaebqgu_� agZq_gby qZklhlu�& hl� �f ^h�f�� ^ey� dZ`^h]h� ba� __ agZq_gbc� ih�iZjZf_ljbq_kdbf�mjZ\g_gbyf�hij_^_eyxlky�\_ebqbgu�Q b W b kljhblky�]jZgbpZ�>�jZa[b_gby��Ijb�wlhf \hafh`gu�ke_^mxsb_�ljb�kemqZy��� Ijb�aZ^Zgghc�qZklhl_�Zd hij_^_ebl_eb�' z ����'� z ���'� z ���hlebqgu�hl�gmey��< wlhf�kemqZ_�kbkl_fZ�kh\f_klgZ��b mjZ\g_gby��������ij_^klZ\eyxl�kh[hc�ijyfu_�ebgbb�\ iehkdhklb�Q � W �jbk� ������Z���

Jbk����������BeexkljZpby�kms_kl\h\Zgby�j_r_gby�kbkl_fu�mjZ\g_gbc��������Z � j_r_gb_�kms_kl\m_l� [ � dhg_qguo�j_r_gbc�g_l��\ � j_r_gb_�g_hij_^_e_ggh
� Ijb�g_dhlhjhf�agZq_gbb�Zd '  �� Z '� z ���'� z ���Lh]^Z�kbkl_fZ��������g_kh\f_klgZ��dhg_qguo j_r_gbc�g_l��Ijyfu_�� b � iZjZee_evgu��jbk� ������[���� Ijb�g_dhlhjhf� agZq_gbb�Zd \k_�hij_^_ebl_eb�jZ\gu�gmex�� lh]^Z Q b W klZgh\ylkyg_hij_^_e_ggufb��Ijyfu_�� b � keb\Zxlky�^jm]�k ^jm]hf��\ wlhf�kemqZ_�ihemqZxl�g_�lhqdm��Z��lZd�gZau\Z_fmx��hkh[mx�ijyfmx��jbk� ������\���mjZ\g_gb_�dhlhjhc�

Q1��Zd����W0��Zd����/��Zd�� ��������������������������������
Hkh[Zy�ijyfZy�g_�hlghkblky�d djb\hc�>�jZa[b_gby��lZd�dZd�\k_f�__ lhqdZf�khhl\_lkl\m_l�h^gh�b lh�`_�agZq_gb_�qZklhlu��b gZijZ\e_gb_�^\b`_gby�ih�g_c�mklZgh\blv�g_\hafh`gh��< hkgh\ghf�hkh[u_�ijyfu_�\hagbdZxl�ijb�Z  ��beb�Z  f��wlh�\ lhf kemqZ_��dh]^Z�ZQ  ��� eb[h� Z�  � ��� khhl\_lkl\_ggh�� ?keb� Z� b ZQ g_� aZ\bkyl� hl� Q b W�� lh� hkh[u_� ijyfu_�hlkmlkl\mxl��
Ihke_� ihkljh_gby� ]jZgbpu� >�jZa[b_gby� b hkh[uo� ijyfuo� g_h[oh^bfh� bo�aZrljboh\Zlv��ihevamykv� ke_^mxsbf�ijZ\behf��ijb�\hajZklZgbb�Z hl� �f ^h�f ]jZgbpZ�>�jZa[b_gby�rljbom_lky�ke_\Z��_keb�' ! ���b kijZ\Z��_keb�' � ���LZd�dZd�Q b W y\eyxlky�q_lgufb�nmgdpbyfb�Z��lh�]jZgbpu� >�jZa[b_gby�^ey�iheh`bl_evguo�b hljbpZl_evguo�qZklhl�kh\iZ^Zxl��ihwlhfm�djb\mx�>�jZa[b_gby h[oh^yl�^\Z`^u��b hgZ�\k_]^Z�rljbom_lky�^\hcghc�rljboh\dhc��Rljboh\dZ hkh[uo�ebgbc��dZd�ijZ\beh��h^bgZjgZy�b rljbom_lky� lZd��qlh[u�\ f_klZo�khijy`_gby�k >�]jZgbp_c� aZrljboh\Zggu_�b g_aZrljboh\Zggu_�klhjhgu�ijyfhc�b djb\hc�[ueb�gZijZ\e_gu�^jm]�d ^jm]m��jbk�������Z� [���< l_o� kemqZyo�� dh]^Z� hkh[Zy� ijyfZy� bf__l� f_klh� ijb� g_dhlhjhf� dhg_qghf� agZq_gbb�qZklhlu� Z  � Zd z �� b ijb� wlhf� ' ijhoh^bl� q_j_a� gmev� b f_gy_l� agZd�� hkh[Zy� ijyfZy�



���

rljbom_lky�kh]eZkgh�ijZ\bem��gh�^\hcghc�rljboh\dhc� �jbk�� ������ \���?keb�`_�' g_�f_gy_l�agZd��lh�hkh[Zy�ijyfZy�g_�rljbom_lky�b ba�jZkkfhlj_gby�\u[jZku\Z_lky �jbk��������]���Ihke_� gZg_k_gby� rljboh\db� hij_^_eyxl� h[eZklv�� ij_l_g^mxsmx� gZ� h[eZklv�mklhcqb\hklb��l�_��h[eZklv��\gmljv�dhlhjhc�gZijZ\e_gZ�rljboh\dZ�I_j_k_q_gb_�]jZgbpu�>�jZa[b_gby�ba�aZrljboh\Zgghc�ahgu�\ g_aZrljboh\Zggmx�khhl\_lkl\m_l�i_j_oh^m�^\mo�dhfie_dkgh�khijy`_g�guo�dhjg_c�ba�e_\hc�ihemiehkdhklb�dhjg_c�\ ijZ\mx��b gZh[hjhl��I_j_k_q_gb_�hkh[hc�ijyfhc�k h^ghc�rljboh\dhckhhl\_lkl\m_l�i_j_oh^m�h^gh]h�dhjgy�

Jbk���������IjZ\beh�rljboh\db�hkh[hc�ijyfhc�ijb�>�jZa[b_gbb�ih�^\mf�iZjZf_ljZf�Z��[ � h^bgZjgZy�rljboh\dZ��\ � ^\hcgZy�rljboh\dZ��] � g_�rljbom_lky
�������MKLHCQB<HKLV�KBKL?F�K A:I:A>U<:GB?F�BKBKL?F�K BJJ:PBHG:EVGUFB�A<?GVYFB

<k_� j_Zevgu_� kbkl_fu Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� y\eyxlky� kbkl_fZfb� kaZiZa^u\Zgb_f��G_h[oh^bfuf� b ^hklZlhqguf� mkeh\b_f� mklhcqb\hklb ebg_cguo� kbkl_f� kihklhygguf� aZiZa^u\Zgb_f� y\ey_lky� jZkiheh`_gb_� \k_o� dhjg_c� oZjZdl_jbklbq_kdh]h�mjZ\g_gby�\ e_\hc�ihemiehkdhklb��G_ihkj_^kl\_ggh_� gZoh`^_gb_� dhjg_c� oZjZdl_jbklbq_kdh]h� mjZ\g_gby�aZljm^gbl_evgh�� \ k\yab� k _]h� ljZgp_g^_glghklvx�� ihwlhfm� ijbf_gyxl� djbl_jbb�mklhcqb\hklb�� H^gZdh� \ h[uqghc� nhjf_� ijbf_gbf� lhevdh� djbl_jbc� mklhcqb\hklb�GZcd\bklZ��



���

?keb� :S�F�LZ�� � Zfieblm^gh�nZah\Zy� oZjZdl_jbklbdZ� jZahfdgmlhc� kbkl_fu� [_a�aZiZa^u\Zgby�� Z :S�F�W �LZ�� � Zfieblm^gh�nZah\Zy� oZjZdl_jbklbdZ jZahfdgmlhc� kbkl_fu k�aZiZa^u\Zgb_f�W��lh�fh`gh�aZibkZlv��
:S�F�W�LZ�� �:S�F�LZ�H�LZW�

0W�Z�� �0�Z��
MW�Z�� �M�Z� � ZW�=jZnbdb�:NO�jZahfdgmluo�kbkl_f�[_a� aZiZa^u\Zgby�b k� aZiZa^u\Zgb_f�ij_^klZ\e_gu�gZ� jbk�� ������ DZd� \b^gh� ba� ]jZnbdZ� :NO� jZahfdgmlhc� kbkl_fu� k aZiZa^u\Zgb_f�aZdjmqb\Z_lky��lZd�dZd�nZaZ�ijb�baf_g_gbb qZklhlu�hl���^h���f baf_gy_lky hl���^h�� f�?keb� baf_gylv� \j_fy� aZiZa^u\Zgby�� lh� fh`gh� gZclb�� lZd� gZau\Z_fh_�� djblbq_kdh_�agZq_gb_��ijb�dhlhjhf�kbkl_fZ�[m^_l�gZoh^blvky�gZ�]jZgbp_ mklhcqb\hklb���

Jbk����������:NO�jZahfdgmlhc�kbkl_fu�k aZiZa^u\Zgb_f
>ey wlh]h djblbq_kdh]h kemqZy kijZ\_^eb\Z aZibkv

:S�F�W �LZdj�� �  �±���������
Ba� khhlghr_gby� ������� fh`gh� aZibkZlv� agZq_gby� nZahqZklhlghc� oZjZd_jbklbdb�� ijb�dhlhjuo�i_j_k_dZ_lky�hljbpZl_evgZy�^_ckl\bl_evgZy�hkv��l�_�MW�LZdS�� �M �ZdS��± ZdSWdS  �± S��M �����������������������������]^_�M  ��� �� �� ������hldm^Z ������FbgbfZevgh_�djblbq_kdh_�\j_fy� aZiZa^u\Zgby�y\ey_lky�]jZgbqguf�b hij_^_ey_lky�ijb�M  ��� ������
?]h� fh`gh� hij_^_eblv� b ]jZnbq_kdbf� kihkh[hf�� ^ey� wlh]h� ijh\h^blky� hdjm`ghklv�_^bgbqgh]h� jZ^bmkZ� gZ� iehkdhklb� :NO�� __ i_j_k_q_gb_� k :NO� jZahfdgmlhc� kbkl_fu� [_a�aZiZa^u\Zgby�hij_^_ey_l�M�ZdS���Z k�aZiZa^u\Zgb_f�iha\hey_l�hij_^_eblv�ZdS b khhl\_lkl\_ggh�WdS �



���

�������LJ?GBJH<HQGU?�A:>:GBY
� <kydZy� kbkl_fZ� Z\lhfZlbq_kdh]h� mijZ\e_gby� ^he`gZ� jZ[hlZlv� mklhcqb\h�� Ih^�mklhcqb\hklvx�ihgbfZ_lky�kihkh[ghklv�kbkl_fu�\ha\jZsZlvky�\ i_j\hgZqZevgh_�khklhygb_�ihke_� kgylby� \hafms_gby�� l�_� \�W�o �� ijb W o f��G_h[oh^bfuf� b ^hklZlhqguf�mkeh\b_f� mklhcqb\hklb� y\ey_lky� hljbpZl_evghklv� ^_ckl\bl_evghc� qZklb� \k_o� dhjg_c�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�: DZdZy�kbkl_fZ�gZau\Z_lky�g_cljZevghc"< ;m^_l eb� kbkl_fZ� Z\lhfZlbq_kdh]h� mijZ\e_gby� mklhcqb\hc�� _keb� dhjgb�oZjZdl_jbklbq_kdh]h�mjZ\g_gby��6�� ������6���  �������LZ��6�  ��"K ;m^_l� eb� kbkl_fZ� Z\lhfZlbq_kdh]h� mijZ\e_gby� mklhcqb\hc�� _keb� dhjgb�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�jZkiheh`_gu�ke_\Z�hl�fgbfhc�hkb"
� >ey� hl\_lZ� gZ� \hijhk� h[� mklhcqb\hklb� kbkl_f� Z\lhfZlbq_kdh]h� mijZ\e_gby�bkihevamxlky�djbl_jbb�mklhcqb\hklb��iha\heyxsb_�km^blv�h[�mklhcqb\hklb��g_�gZoh^y�_]h�dhjg_c�� B i_j\uf� y\ey_lky� g_h[oh^bfh_� mkeh\b_�� kh]eZkgh� dhlhjhfm� \k_� dhwnnbpb_glu�oZjZdl_jbklbq_kdh]h� mjZ\g_gby� ^he`gu� [ulv� iheh`bl_evgu�� Ke_^mxs_c� ]jmiihc�djbl_jb_\� y\eyxlky� Ze]_[jZbq_kdb_� djbl_jbb� mklhcqb\hklb��b ij_`^_� \k_]h� wlh� djbl_jbc�JZmkZ b�djbl_jbc�=mj\bpZ�: >ey�dZdbo�kbkl_f�Z\lhfZlbq_kdh]h�mijZ\e_gby�g_h[oh^bfh_�mkeh\b_�mklhcqb\hklb�y\ey_lky�b ^hklZlhqguf"< ?keb�oZjZdl_jbklbq_kdh_�mjZ\g_gb_�kbkl_fu

�6� ���6� ���6 ���� ���
lh�\ khhl\_lkl\bb�k djbl_jb_f�=mj\bpZ�wlZ�kbkl_fZZ� mklhcqb\Z�[� g_mklhcqb\Z�\� gZoh^blky�gZ�]jZgbp_�mklhcqb\hklb�K DZdbfb� bkoh^gufb� ^Zggufb� g_h[oh^bfh� jZkiheZ]Zlv�� qlh[u� ^ey� bkke_^h\Zgby�mklhcqb\hklb�fh`gh�[ueh�ijbf_gblv�djbl_jbc�JZmkZ"

� >ey� bkke_^h\Zgby� mklhcqb\hklb� rbjhdh� ijbf_gyxlky� qZklhlgu_� djbl_jbb�mklhcqb\hklb�� < khhl\_lkl\bb� k djbl_jb_f� FboZceh\Z� kljhblky� ]h^h]jZn� FboZceh\Z��dhlhjuc� ^ey� mklhcqb\uo� kbkl_f� ^he`_g� gZqbgZlvky gZ� ^_ckl\bl_evghc� iheh`bl_evghc�ihemhkb�� h[oh^blv� ihke_^h\Zl_evgh�� moh^y� \ [_kdhg_qghklv��gb]^_�g_� h[jZsZykv� \ gmev�� Qd\Z^jZglh\�dhhj^bgZlghc�iehkdhklb��]^_�Q � ihjy^hd�oZjZdl_jbklbq_kdh]h�mjZ\g_gby�<lhjuf�qZklhlguf�djbl_jb_f�y\ey_lky�djbl_jbc�GZcd\bklZ��iha\heyxsbc�km^blv�h[�mklhcqb\hklb�aZfdgmlhc�kbkl_fu�ih�:NO�jZahfdgmlhc�kbkl_fu��ijbq_f�jZahfdgmlZy�kbkl_fZ�fh`_l�[ulv�mklhcqb\hc��g_mklhcqb\hc�b g_cljZevghc��gh�aZfdgmlZy�kbkl_fZ�ijb�\uiheg_gbb�hij_^_e_gguo�mkeh\bc�fh`_l�[ulv�\h�\k_o�kemqZyo�mklhcqb\hc: Knhjfmebjmcl_� djbl_jbc�GZcd\bklZ ^ey� kemqZy�� dh]^Z� jZahfdgmlZy� kbkl_fZ g_�mklhcqb\Z�< ;m^_l� eb� mklhcqb\Z� kbkl_fZ� Z\lhfZlbq_kdh]h� mijZ\e_gby� \ khhl\_lkl\bb� kdjbl_jb_f�FboZceh\Z�� _keb�^_ckl\bl_evgZy�nmgdpby�FboZceh\Z�8�Z��  � ��� �Z���fgbfZy nmgdpby�FboZceh\Z�9�Z�� �Z ���Z�"�K Imklv�jZahfdgmlZy�kbkl_fZ�mklhcqb\Z�b bf__l�:NO�



���

;m^_l�eb�aZfdgmlZy�kbkl_fZ�mklhcqb\hc"�������L?KL
� DZdZy�ba�nbabq_kdbo�kbkl_f�[m^_l�mklhcqb\hc"

� DZdZy�kbkl_fZ�gZau\Z_lky�mklhcqb\hc��_keb�ihke_�kgylby�\hafms_gby«: Kbkl_fZ�g_�\ha\jZsZ_lky�\ bkoh^gh_�khklhygb_�< IjbgbfZ_l�gh\h_�mklZgh\b\r__ky�khklhygb_��hlebqgh_�hl�i_j\hgZqZevgh]h�K Kbkl_fZ�\ha\jZsZ_lky�\ bkoh^gh_�khklhygb_�
� DZdZy�ba�kbkl_f��hibku\Z_fuo�mjZ\g_gb_f� [m^_l�g_mklhcqb\hc": \

�W������\
�W�����\�W�� ���< \


�W�����\

�W�����\
�W������\�W�� ���& \

�W��� \
�W��� \�W�� ���
� H[t_dl� bf__l� oZjZdl_jbklbq_kdh_� mjZ\g_gb_� D�V� � D�V� � D�V � D�  ��� DZdhc� ba�hij_^_ebl_e_c�y\ey_lky�hij_^_ebl_e_f�=mj\bpZ�

: �
< �
K �

� Kh]eZkgh�Ze]_[jZbq_kdhfm�djbl_jbx�=mj\bpZ�kbkl_fZ�mklhcqb\Z��_keb«: <k_�^bZ]hgZevgu_�fbghju�]eZ\gh]h�hij_^_ebl_ey�=mj\bpZ�iheh`bl_evgu�< =eZ\guc� hij_^_ebl_ev� =mj\bpZ� iheh`bl_e_g�� Z ^bZ]hgZevgu_� fbghju�hljbpZl_evgu�K >bZ]hgZevgu_� fbghju� ]eZ\gh]h� hij_^_ebl_ey� =mj\bpZ� q_lgh]h� ihjy^dZ�iheh`bl_evgu��g_q_lgh]h�hljbpZl_evgu�� DZdZy� ba� kbkl_f� kh]eZkgh� djbl_jbx�FboZceh\Z� [m^_l� mklhcqb\hc�� _keb� ]h^h]jZn�FboZceh\Z�bf__l�\b^



���

� DZdZy� ba� kbkl_f� kh]eZkgh� djbl_jbx� FboZceh\Z� [m^_l� gZoh^blvky� gZ� ]jZgbp_�mklhcqb\hklb�

� DZdbfb� ^he`gu� [ulv� dhjgb� oZjZdl_jbklbq_kdh]h� mjZ\g_gby� ^ey� mklhcqb\hc�kbkl_fu": K hljbpZl_evghc�^_ckl\bl_evghc�qZklvx�< K iheh`bl_evghc�^_ckl\bl_evghc�qZklvx�K Dhfie_dkgh�khijy`_ggu_�k hljbpZl_evgufb�b iheh`bl_evgufb�^_ckl\bl_evgufb�qZklyfb�
� DZdZy� ba� kbkl_f� [m^_l� mklhcqb\hc�� _keb� ^_ckl\bl_evgZy� b fgbfZy� nmgdpbb�FboZceh\Z�bf_xl�\b^

�� Imklv� jZahfdgmlZy� kbkl_fZ� mklhcqb\Z�� lh� dZdZy� ba� aZfdgmluo� kbkl_f� [m^_l�mklhcqb\Z��_keb�:NO�jZahfdgmlhc�kbkl_fu�bf__l�\b^�

�� Imklv�jZahfdgmlZy�kbkl_fZ�g_cljZevgZ��lh�dZdZy�aZfdgmlZy�kbkl_fZ�[m^_l�mklhcqb\Z��_keb�:NO�jZahfdgmlhc�kbkl_fu�bf__l�\b^�



���

�� Imklv� jZahfdgmlZy� kbkl_fZ� g_� mklhcqb\Z�� lh� dZdZy� aZfdgmlZy� kbkl_fZ� [m^_l�mklhcqb\Z��_keb�:NO�jZahfdgmlhc�kbkl_fu�bf__l�\b^�



���

� H;?KI?Q?GB?�MKLHCQB<HKLB
�������MKLHCQB<U?�B G?MKLHCQB<U?�A<?GVY�B KH?>BG?GBY

<k_� a\_gvy� kbkl_f� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� ih^jZa^_eyxlky� gZ� mklhcqb\u_� bg_mklhcqb\u_�� LZd�� we_f_glZjgu_� a\_gvy�� dZd� m`_� hlf_qZehkv�� y\eyxlky mklhcqb\ufb��bkdexq_gb_� khklZ\ey_l�bgl_]jbjmxs__�a\_gh��hlghkys__ky�d ]jmii_�g_cljZevguo�a\_gv_\��G_mklhcqb\u_�a\_gvy�bf_xl�ihexku�\ ijZ\hc ihemiehkdhklb�b gZb[he__�jZkijhkljZg_gguf�ijbf_jhf�lZdbo�a\_gv_\�y\ey_lky�d\Zabbg_jpbhggh_�a\_gh��GZ� mklhcqb\hklv� kbkl_f� hdZau\Zxl� \ebygb_� iZjZf_lju� j_]mebjm_fh]h� h[t_dlZ�� >ey�lh]h�� qlh[u� kbkl_fZ� [ueZ� klZ[bevghc�� g_h[oh^bfh� h[_ki_qblv� lj_[m_fuc� aZiZk�mklhcqb\hklb�� ijbq_f�� _keb� iZjZf_lju� hij_^_e_gu� ijb[eb`_ggh� beb� fh]ml� baf_gylvky� \ijhp_kk_�wdkiemZlZpbb kbkl_fu��lh�aZiZk mklhcqb\hklb ke_^m_l�aZ^Zlv�[hevrbf��q_f�ijb�lhqgh� mklZgh\e_gguo� b g_baf_gguo� iZjZf_ljZo�� >hklb`_gb_� mklhcqb\hklb� \hafh`gh�hkms_kl\blv� lZd`_� \u[hjhf� khhl\_lkl\mxsbo� we_f_glh\ kbkl_fu� j_]mebjh\Zgby�� <qZklghklb��ke_^m_l�\u[bjZlv�lZdb_�gZkljhcdb�j_]meylhjh\��qlh[u�kbkl_fZ�[ueZ�mklhcqb\hc��QZs_� \k_]h� hij_^_eyxl� gZkljhcdb� j_]meylhjh\�� ijb� dhlhjuo� dhjgb�oZjZdl_jbklbq_kdh]h� mjZ\g_gby� aZfdgmlhc� kbkl_fu� gZoh^ylky� gZ� fgbfhc� hkb� �:KJ�gZoh^blky�gZ�]jZgbp_�mklhcqb\hklb��^ey�lh]h��qlh[u�aZl_f�ih�ba\_klguf�f_lh^bdZf�kha^Zlv�mklhcqb\mx�:KJ�k aZ^Zggufb�k\hckl\Zfb�
������KBGL?A�MKLHCQB<UO�KBKL?F

Kbgl_a� mklhcqb\uo� kbkl_f� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� k\h^blky�� dZd� mihfygmlh�\ur_�� d \u[hjm� gZkljh_d� j_]meylhjh\� lZdbf� h[jZahf�� qlh[u� aZfdgmlZy kbkl_fZ�Z\lhfZlbq_kdh]h j_]mebjh\Zgby�[ueZ�mklhcqb\hc��Kh]eZkgh�djbl_jby�GZcd\bklZ�]jZgbpZ�mklhcqb\hklb�hij_^_ey_lky�mjZ\g_gb_f
:h[�LZ�:j_]�6���6���6���LZ�� ���� �����

]_hf_ljbq_kdb�hljZ`Zxsbf�nZdl�ijhoh`^_gby�:NO�jZahfdgmlhc�kbkl_fu�q_j_a�lhqdm�����L����A^_kv�:j_]�6�� 6�� 6�� LZ��� :NO� IB>�j_]meylhjZ��6���6���6� � gZkljhcdb�IB>�j_]meylhjZ��DZd�ba\_klgh�ba IB>�aZdhgZ�j_]mebjh\Zgby�fh`gh�ihemqblv�jZaebqgu_�aZdhgu�j_]mebjh\Zgby�� JZkkfhljbf� kbgl_a� mklhcqb\hc� h^ghdhglmjghc� kbkl_fu j_]mebjh\Zgby� kjZaebqgufb�lbiZfb�j_]meylhjh\����������Ihkljh_gb_�]jZgbpu�mklhcqb\hklb�^ey�kbkl_fu�k IB�j_]meylhjhf
=jZgbpZ�mklhcqb\hklb��hij_^_ey_fZy�ih�mjZ\g_gbx��������^ey�kbkl_fu�k IB�j_]meylhjhf�aZibr_lky�dZd

:h[�LZ�:j_]�6���6���LZ�� ��������������������������������������



���

Ihke_^g__� mjZ\g_gb_� fh`gh� aZibkZlv� \ \b^_� kbkl_fu� mjZ\g_gbc�� bkihevamy�Zfieblm^gh�qZklhlgu_�b nZahqZklhlgu_�oZjZdl_jbklbdb��
������D�

beb�\_s_kl\_ggu_�b fgbfu_�qZklhlgu_�oZjZdl_jbklbdb��
������[�

< iehkdhklb�iZjZf_ljh\�gZkljh_d�6���6� IB�j_]meylhjZ�kljhblky�]jZgbpZ� mklhcqb\hklb��jbk�������ih�mjZ\g_gbyf��������ba�dhlhjuo�ih�aZ^Zgghc�qZklhl_�hij_^_eyxlky�gZkljhcdb�6� b6���Ihemq_ggZy�djb\Zy�b y\ey_lky�]jZgbp_c�mklhcqb\hklb��gb`_�wlhc�djb\hc�jZkiheZ]Z_lky�h[eZklv�mklhcqb\hc�jZ[hlu��Z \ur_�� h[eZklv�g_mklhcqb\hc�jZ[hlu�kbkl_fu�j_]mebjh\Zgby��Lhqdb���b ��gZ�djb\hc�khhl\_lkl\mxl�]jZgbp_�mklhcqb\hklb�I� b B�j_]meylhjh\�

Jbk��������=jZgbpZ�mklhcqb\hklb�^ey�kbkl_fu�k IB�j_]meylhjhf
��������=jZgbpu�mklhcqb\hklb�^ey�kbkl_fu�k I�j_]meylhjhf

?keb� \ kbkl_f_� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� bkihevam_lky� I�j_]meylhj� ki_j_^Zlhqghc�nmgdpb_c�:j_] �V�� ��6� ��lh�kbkl_fZ�mjZ\g_gbc�������ijbgbfZ_l�\b^�������
Ba� \lhjh]h� mjZ\g_gby� kbkl_fu� ������ hij_^_ey_lky� jZ[hqZy� qZklhlZ ZS �jbk�� ������khhl\_lkl\mxsZy� ]jZgbp_� mklhcqb\hklb�� ih� dhlhjhc� ba� i_j\h]h� mjZ\g_gby� hij_^_ey_lky�ij_^_evgh_�agZq_gb_�gZkljhcdb�6�� �����



���

Jbk��������Hij_^_e_gb_�qZklhlu�^ey ]jZgbpumklhcqb\hklb�kbkl_fu�k I�j_]meylhjhf
Ij_^_evgh_� agZq_gb_� gZkljhcdb� I�j_]meylhjZ� 6� fh`gh� hij_^_eblv� b ]jZnbq_kdbf�f_lh^hf�� bkihevamy� khhlghr_gb_�:h[�LZ�� 6�  ±���?keb� ijbgylv�� qlh� 6�  � ��� lh� hlj_ahd� G� gZ�hljbpZl_evghc�\_s_kl\_gghc�ihemhkb�iheghklvx hij_^_ey_lky :NO�h[t_dlZ�b khhl\_lkl\m_l�__ ^_ckl\bl_evghc� qZklb� ijb� jZ\_gkl\_� fgbfhc� gmex�� < wlhf� kemqZ_� :NO� jZahfdgmlhc�kbkl_fu�kh\iZ^Z_l�k :NO�h[t_dlZ��

Jbk��������=jZnbq_kdh_�hij_^_e_gb_�ij_^_evgh]hagZq_gby�gZkljhcdb I�j_]meylhjZM\_ebq_gb_� gZkljhcdb� 6� ijb\h^bl� d lhfm�� qlh�:NO� jZahfdgmlhc� kbkl_fu� gZqbgZ_l�m\_ebqb\Zlvky� b hlk_dZ_l� gZ� \_s_kl\_gghc� hljbpZl_evghc� ihemhkb� hlj_ahd� U  � G6���>Zevg_cr__�m\_ebq_gb_�6� ijb\h^bl�d lhfm��qlh�ijb�dZdhf�lh�agZq_gbb�6� :NO�jZahfdgmlhc�kbkl_fu�ijhc^_l�q_j_a�lhqdm������L����l�_� kbkl_fZ�\uc^_l�gZ�]jZgbpm�mklhcqb\hklb�b U ����Wlh�agZq_gb_�6� [m^_l�y\eylvky�ij_^_evguf�b hij_^_eblky�ba�khhlghr_gby�G6�ij_^� ����ke_^h\Zl_evgh�� 6�ij_^ � �� l�_� ^ey hij_^_e_gby� gZkljhcdb� ^hklZlhqgh� ihkljhblv� :NO�h[t_dlZ�b baf_jblv�hlj_ahd�G��
��������=jZgbpu�mklhcqb\hklb�^ey�kbkl_fu�k B�j_]meylhjhf>ey� bkihevah\Zgby� \ kbkl_f_� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� B� j_]meylhjZ� kbkl_fZ�mjZ\g_gbc�������hij_^_e_gby�]jZgbpu�mklhcqb\hklb aZibku\Z_lky�\ \b^_��

�����������������������������������������������
DZd� b \� kemqZ_� bkihevah\Zgby� I�j_]meylhjZ�� ba� \lhjh]h� mjZ\g_gby� kbkl_fu� ������hij_^_ey_lky� jZ[hqZy� qZklhlZ� �jbk�� ������ ih� dhlhjhc� ba� i_j\h]h� mjZ\g_gby� hij_^_ey_lky�ij_^_evgh_�agZq_gb_�gZkljhcdb 6��



���

6�ij_^� �Z ��������������������������������������������

Ijb�]jZnbq_kdhf�hij_^_e_gbb ij_^_evgh]h�agZq_gby iZjZf_ljZ�gZkljhcdb�6� kbkl_fZ�mjZ\g_gbc�������aZibku\Z_lky�\ \b^_
:h[�LZ� H�LS��� ����

Kljhblky�:NO�h[t_dlZ��Z aZl_f�:NO�jZahfdgmlhc�kbkl_fu�ijb 6�  ����jbk��������>ey�ihkljh_gby� ihke_^g_c� \_dlhj� :NO� h[t_dlZ� g_h[oh^bfh� jZa\_jgmlv� gZ� m]he� �� Z _]h�fh^mev�jZa^_eblv�gZ�Z� < j_amevlZl_�ihkljh_gby�hij_^_ey_lky�hlj_ahd�G��hlk_dZ_fuc :NO�jZahfdgmlhc kbkl_fu� gZ� hljbpZl_evghc� \_s_kl\_gghc� ihemhkb�� M\_ebq_gb_� agZq_gby�gZkljhcdb�6� ijb\h^bl�d lhfm��qlh�:NO�jZahfdgmlhc�kbkl_fu �jZkimoZ_l��b hlk_dZ_l�m`_�gZ�hljbpZl_evghc�\_s_kl\_gghc�ihemhkb�hlj_ahd�U��hij_^_ey_fuc�dZd�U  �6�G��>Zevg_cr__�m\_ebq_gb_�6� ijb\h^bl�d lhfm��qlh�:NO� jZahfdgmlhc kbkl_fu�ijhc^_lq_j_a� lhqdm� ����� L���� b ke_^h\Zl_evgh U  � ��� Z hlkx^Z� ij_^_evgh_� agZq_gb_� gZkljhcdb�B�j_]meylhjZ�hij_^_eblky�dZd 6�ij_^  � ��LZdbf� h[jZahf�� ^ey� lh]h�� qlh[u� kbgl_abjh\Zlv� mklhcqb\mx� kbkl_fm�� g_h[oh^bfh�\u[bjZlv�gZkljhcdb�I� b B�j_]meylhjh\�f_gvr_�ij_^_evguo� agZq_gbc��Z IB�j_]meylhjZ�ba�h[eZklb��jZkiheh`_gghc�gb`_�]jZgbpu�mklhcqb\hklb��
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jZahfdgmlZy�kbkl_fZ�bf__l�kl_i_gv�mklhcqb\hklb�KaZ^��lh�aZfdgmlZy�kbkl_fZ�[m^_l�h[eZ^ZlvaZ^Zgghc�kl_i_gvx�mklhcqb\hklb��_keb J:NO�jZahfdgmlhc�kbkl_fu :��K��LZ��ijhoh^bl�q_j_a�lhqdm������L����?keb J:NO�jZahfdgmlhc�kbkl_fu : ��K��LZ��g_�ho\Zlu\Z_l�lhqdm������L����lh�kl_i_gv�mklhcqb\hklb�aZfdgmlhc�kbkl_fu�[m^_l�\ur_�aZ^Zgghc�KaZ^�Mkeh\b_��kh]eZkgh�dhlhjhfm�aZfdgmlZy kbkl_fZ�[m^_l�h[eZ^Zlv�aZ^Zgghc�kl_i_gvx�dhe_[Zl_evghklb�P��nhjfmebjm_lky�ke_^mxsbf�h[jZahf��?keb jZahfdgmlZy kbkl_fZ�bf__l�kl_i_gv�dhe_[Zl_evghklb�PaZ^��lh�aZfdgmlZy kbkl_fZ�[m^_l�h[eZ^Zlv�aZ^Zgghc�kl_i_gvx�dhe_[Zl_evghklb��_keb�J:NO�jZahfdgmlhc�kbkl_fu�:��PZ ��LZ��ijhoh^bl�q_j_a�lhqdm������L����?keb J:NO�jZahfdgmlhc kbkl_fu�:��PZ ��LZ��g_�ho\Zlu\Z_l�lhqdm ���� L����lh�kl_i_gv�dhe_[Zl_evghklb�aZfdgmlhc�kbkl_fu�[m^_l�\ur_�PaZ^�Ijb�ZgZeba_�kbkl_fu�gZ�aZiZk�mklhcqb\hklb�ih�fh^mex�b ih�nZa_�g_h[oh^bfh ihkljhblv�:NO� aZfdgmlhc� kbkl_fu� b hij_^_eblv� bkke_^m_fu_� aZiZku� mklhcqb\hklb� ]jZnbq_kdb��kh]eZkgh�bo�hij_^_e_gbx��Ijb�hp_gd_�aZiZkZ�mklhcqb\hklb�ih�ihdZaZl_ex�dhe_[Zl_evghklb�F kljhblky�:NO�jZahfdgmlhc�kbkl_fu�b hdjm`ghklv��jbk�������jZ^bmkZ� k p_gljhf�\ lhqd_�
��AZfdgmlZy�kbkl_fZ�h[eZ^Z_l�aZiZkhf�mklhcqb\hklb�\ur_�aZ^Zggh]h��_keb�:NO�jZahfdgmlhc�kbkl_fu�g_�aZoh^bl�\gmljv�wlhc�hdjm`ghklb��?keb�:NO�dZkZ_lky�wlhchdjm`ghklb��lh�aZfdgmlZy�kbkl_fZ�h[eZ^Z_l�aZ^Zgguf�aZiZkhf�mklhcqb\hklb��

�������KBGL?A�KBKL?F��H;E:>:XSBO�A:>:GGUF�A:I:KHF�MKLHCQB<HKLB
< i������[ue�jZkkfhlj_g�kbgl_a�mklhcqb\uo�kbkl_f��L_i_jv�g_h[oh^bfh�ijh\_klb�kbgl_a�kbkl_f��h[eZ^Zxsbo�aZ^Zgguf�aZiZkhf�mklhcqb\hklb��gZijbf_j��aZ^Zgghc�kl_i_gvx�dhe_[Zl_evghklb�PaZ^��Ih^�kbgl_ahf�\ ^Zgghf�kemqZ_�[m^_f�ihgbfZlv�jZkq_l�gZkljh_d�j_]meylhjh\�\ aZfdgmlhc�h^ghdhglmjghc�kbkl_f_�j_]mebjh\Zgby��DZd�ba\_klgh��^ey�lh]h��qlh[u�aZfdgmlZy�kbkl_fZ�h[eZ^ZeZ�aZ^Zgguf�aZiZkhfmklhcqb\hklb�� aZ^Zgghc�kl_i_gvx�dhe_[Zl_evghklb��g_h[oh^bfh�b ^hklZlhqgh��qlh[u�J:NO�jZahfdgmlhc�kbkl_fu�:��PZ ��LZ��ijhoh^beZ�q_j_a�lhqdm������L����GZ�hkgh\Zgbb�wlh]h�fh`gh�aZibkZlv�

:h[��PZj ��LZj�:j��PZj ��LZj �� ���������������������������
MjZ\g_gb_� �������fh`gh�k\_klb�d kbkl_f_ ^\mo�mjZ\g_gbc��hljZ`Zxsbo�k\yav�f_`^m�qZklhlgufb oZjZdl_jbklbdZfb�h[t_dlZ�b j_]meylhjZ��

®̄­ � M�M  ������&���&�� �����&���&�
���SjJh[ ���SjJh[ 666PP �666P+P�0 ������]^_� 6��� 6��� 6� � iZjZf_lju� gZkljh_d� j_]meylhjh\�� Kbkl_fZ� mjZ\g_gbc� ������� iha\hey_lhij_^_eblv� jZ[hqmx� qZklhlm� b iZjZf_lju� gZkljh_d j_]meylhjh\�� wlZ� kbkl_fZ� fh`_l� [ulv�aZibkZgZ�lZd`_�\ \b^_���



���

��������Kbkl_fZ�k I�j_]meylhjhf
JZkrbj_ggZy Zfieblm^gh�nZah\Zy� oZjZdl_jbklbdZ�I�j_]meylhjZ� aZibku\Z_lky� \ \b^_��:S��PZ ��LZ�� ��6�  �6�H�LS ��lh]^Z kbkl_fZ�mjZ\g_gbc��������^ey�kbkl_fu Z\lhfZlbq_kdh]hj_]mebjh\Zgby�k I�j_]meylhjhf�ij_h[jZam_lky�d \b^m�� ������

Jbk���������Hij_^_e_gb_�gZkljhcdb�I�j_]meylhjZ��h[_ki_qb\Zxs_c�aZ^Zggmx�kl_i_gv�dhe_[Zl_evghklb�Z � hij_^_e_gb_�jZ[hq_c�qZklhlu�ZS��[ � hij_^_e_gb_�agZq_gby�J:QO�h[t_dlZ�ijb�jZ[hq_c�qZklhl_�ZS
Ba�\lhjh]h�mjZ\g_gby�kbkl_fu�hij_^_ey_lky�jZ[hqZy�qZklhlZ�ZS ��Ihke_^gxx�fh`gh�hij_^_eblv�b ]jZnbq_kdb��^ey�q_]h�ke_^m_l�ihkljhblv�jZkrbj_ggmx nZahqZklhlgmxoZjZdl_jbklbdm h[t_dlZ�b ijyfmx��jZ\gmx��S �jbk��������Z���i_j_k_q_gb_�dhlhjuo�b ^Z_l�ZS��GZkljhcdZ I�j_]meylhjZ�hij_^_eblky�ih�khhlghr_gbx���������������������������������������������]^_ agZq_gb_� jZkrbj_gghc� :QO� h[t_dlZ fh`gh� hij_^_eblv� dZd� ZgZeblbq_kdb�� lZd� b]jZnbq_kdb��jbk��������[���

����� Kbkl_fZ�k B�j_]meylhjhf
JZkrbj_ggZy�Zfieblm^gh�nZah\Zy�oZjZdl_jbklbdZ�B�j_]meylhjZ�bf__l�\b^

�
K mq_lhf�wlhc�oZjZdl_jbklbdb�kbkl_fZ�mjZ\g_gbc��������^ey�hij_^_e_gby�gZkljhcdb�6� bjZ[hq_c�qZklhlu�aZibku\Z_lky�\ \b^_�

������



���

Jbk����������Hij_^_e_gb_�gZkljhcdb�B�j_]meylhjZ��h[_ki_qb\Zxs_c�aZ^Zggmx�kl_i_gv�dhe_[Zl_evghklb�Z � hij_^_e_gb_�jZ[hq_c�qZklhlu�ZS��[ � hij_^_e_gb_�agZq_gby�J:QO�h[t_dlZ�ijb�jZ[hq_c�qZklhl_�ZSJ_r_gb_� kbkl_fu mjZ\g_gbc ������� fh`_l� [ulv ijh\_^_gh� dZd� ZgZeblbq_kdb�� lZd� b]jZnbq_kdb��=jZnbq_kdh_� j_r_gb_� \lhjh]h� mjZ\g_gby� k p_evx� hij_^_e_gby jZ[hq_c� qZklhluij_^klZ\e_gh gZ�jbk��������Z�GZ�jbk��������[ ij_^klZ\e_gh�hij_^_e_gb_�agZq_gby�J:QO�h[t_dlZ ijb�jZ[hq_c�qZklhl_��GZkljhcdZ� 6� B�j_]meylhjZ�� h[_ki_qb\ZxsZy� aZ^Zggmx� kl_i_gv� dhe_[Zl_evghklb��hij_^_ey_lky�khhlghr_gb_f� ���� ������
��������Kbkl_fZ�k IB�j_]meylhjhf

JZkrbj_ggZy�Zfieblm^gh�nZah\Zy�oZjZdl_jbklbdZ�IB�j_]meylhjZ���hldm^Z�^ey�j_]meylhjZJ:QO�± �
JNQO ± �IB�j_]meylhj� bf__l� ^\Z� iZjZf_ljZ� gZkljh_d� 6� b 6��� dhlhju_� \f_kl_� k ZS ih^e_`Zl�jZkq_lm��Kbkl_fZ�mjZ\g_gbc��������aZibku\Z_lky�\ \b^_�

������
Ihemq_ggZy�kbkl_fZ�iha\hey_l�hij_^_eblv�lhevdh�^\Z�g_ba\_klguo��Z gZ^h�ljb��ihwlhfm�hgZ�bf__l�[_kdhg_qgh_�fgh`_kl\h�j_r_gbc��>ey�ihemq_gby�wlbo�j_r_gbc�kbkl_fZ�jZaj_rZ_lky hlghkbl_evgh�agZq_gbc�gZkljh_d��
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^ey� ^\mo� agZq_gbc� ihklhygghc� \j_f_gb� L��� �kiehrgZy��� L�� �img�dlbjgZy��� L��� !� L���� DZd�\b^gh� ba� ]jZnbdh\�� m\_ebq_gb_� ihklhygghc� \j_f_gb� \_^_l� d m\_ebq_gbx� aZiZkZ�mklhcqb\hklb� ih� nZa_� hl� J ^h� J��� _keb� khijy]ZxsZy� qZklhlZ� Z�  jZkiheZ]Z_lky� e_\__�qZklhlu� kj_aZ ZF�� ?keb� `_� khijy]ZxsZy� qZklhlZ� jZkiheh`blky� ijZ\__� qZklhlu� kj_aZ�� lh�m\_ebq_gb_ ihklhygghc�\j_f_gb�Zi_jbh^bq_kdh]h�a\_gZ�mf_gvrbl�aZiZk�mklhcqb\hklb��



���

Wlh�ijZ\beh�kijZ\_^eb\h�^ey�Zi_jbh^bq_kdbo��dhe_[Zl_evguo a\_gv_\��>ey�nhjkbjmxs_]h�a\_gZ�\ebygb_�ihklhygghc�\j_f_gb�ijhlb\hiheh`gh��Z ^ey�jy^Z kljmdlmj��bf_xsbo i_j_^Zlhqgmx�nmgdpbx�jZahfdgmlhc�kbkl_fu��gZijbf_j���hgh�g_�\uihegy_lky��l�_� k m\_ebq_gb_f�7� aZiZk�ih�nZa_�mf_gvrZ_lky��>jm]bf�gZb[he__�jZkijhkljZg_gguf�iml_f�h[_ki_q_gby�mklhcqb\hklb�b aZiZkZ�mklhcqb\hklb�:KJ�y\ey_lky�\\_^_gb_�\ __�ijyfmx�p_iv�^hihegbl_evguo�a\_gv_\��ijbq_f�\\_^_gb_�h^gh]h�b lh]h�`_�a\_gZ�\ aZ\bkbfhklb�hl�kljmdlmju�b iZjZf_ljh\�kbkl_fu�^Z_l�jZaebqgu_�j_amevlZlu��Ihwlhfm�ijZ\bevguc�\u[hj�^hihegbl_evgh]h�a\_gZ�fh`gh�k^_eZlv��_keb�ba\_klgZ�kljmdlmjZ�b iZjZf_lju�kbkl_fu��
������KLJMDLMJG:Y�G?MKLHCQB<HKLV

Kljmdlmjgh�mklhcqb\ufb� gZau\Zxlky� kbkl_fu�� dhlhju_� ijb� dZdbo�eb[h� agZq_gbyo� bo�iZjZf_ljh\� fh]ml� klZlv� mklhcqb\ufb�� Kljmdlmjgh�g_mklhcqb\ufb gZau\Zxlky� kbkl_fu��dhlhju_�g_�fh]ml�klZlv�mklhcqb\ufb�gb ijb�dZdbo�dhf[bgZpbyo agZq_gbc�bo�iZjZf_ljh\��<hijhku�kljmdlmjghc�mklhcqb\hklb�\hagbdZxl�ijb�\\_^_gbb ^hihegbl_evguo�a\_gv_\��l�_� ihemqZ_fZy�kbkl_fZ�^he`gZ�[ulv��\ i_j\mx hq_j_^v��kljmdlmjgh�mklhcqb\hc��< jy^_�kemqZ_\�ih�\b^m�kljmdlmjghc ko_fu�fh`gh�hij_^_eblv��y\ey_lky�kbkl_fZ�kljmdlmjgh�mklhcqb\hc�beb�kljmdlmjgh�g_mklhcqb\hc��Kbkl_fZ�y\ey_lky�kljmdlmjgh�mklhcqb\hc��_keb�\ __�khklZ\�\oh^yl�lhevdh�mklhcqb\u_�bg_jpbhggu_�b dhe_[Zl_evgu_�a\_gvy��Ohjhr_c�]_hf_ljbq_kdhc�bgl_jij_lZpb_c y\ey_lky�jZkkfhlj_gb_�]h^h]jZnZ�FboZceh\Z�Imklv�kbkl_fZ�khklhbl�ba�h^gh]h bgl_]jbjmxs_]h�b mklhcqb\uo�bg_jpbhgguo�bdhe_[Zl_evguo�a\_gv_\��< wlhf�kemqZ_�]h^h]jZn�FboZceh\Z�bf__l�\b^��bah[jZ`_gguc�gZ�jbk� ������Z��:gZeba�wlh]h�]h^h]jZnZ�ihdZau\Z_l��qlh�ijb�^hklZlhqgh�fZeuo�\hafms_gbyo�\_kv�]h^h]jZnk^\b]Z_lky�g_fgh]h�\ijZ\h�b kbkl_fZ�klZgh\blky�mklhcqb\hc��ke_^h\Zl_evgh��kbkl_fZ�k h^gbfbgl_]jbjmxsbf�a\_ghf�kljmdlmjgh�mklhcqb\Z��Kbkl_fZ��khklhysZy ba�^\mo�bgl_]jbjmxsbo�a\_gv_\�b ex[h]h�qbkeZ�mklhcqb\uo�bg_jpbhgguo�b dhe_[Zl_evguo�a\_gv_\��kljmdlmjgh�g_mklhcqb\Z��=h^h]jZn�FboZceh\Z�wlhc�kbkl_fu�bah[jZ`_g�gZ�jbk� ������[��ba�dhlhjh]h�\b^gh��qlh�gbdZdbfb \hafms_gbyfb�g_m^Zklky�k^\bgmlv�]h^h]jZn�\ijZ\h�lZdbf�h[jZahf��qlh[u�kbkl_fZ�klZeZ�mklhcqb\hc�

Jbk�� ����� � � =h^h]jZnu FboZceh\Z� k p_evx� hij_^_e_gby� kljmdlmjghc� mklhcqb\hklb�kbkl_fu��khklhys_c�ba�mklhcqb\uo�bg_jpbhgguo��dhe_[Zl_evguo�a\_gv_\�Z � h^gh]h�bgl_]jbjmxs_]h�a\_gZ� [ � ^\mo�bgl_]jbjmxsbo�a\_gv_\
������<EBYGB?�F:EUO�I:J:F?LJH<



���

G:�MKLHCQB<HKLV
Ijb� jZajZ[hld_ fZl_fZlbq_kdh]h� hibkZgby� kbkl_fu� g_j_^dh� \ghkylky� l_� beb� bgu_�^hims_gby�� aZdexqZxsb_ky� \ ij_g_[j_`_gbb� fZeufb� iZjZf_ljZfb� kbkl_fu�� Ihke_^g__�\_^_l� d ihgb`_gbx� ihjy^dZ� ^bnn_j_gpbZevguo� mjZ\g_gbc� b h[� mklhcqb\hklb� km^yl� ih�ijb[eb`_gguf� �\ujh`^_gguf�� mjZ\g_gbyf� qbklh� bglmblb\guf� iml_f�� H^gZdh� ^ey�dhgdj_lguo�kemqZ_\�fh`gh�hp_gblv�\ebygb_�fZeuo�iZjZf_ljh\�gZ�mklhcqb\hklv��Imklv�fZeuc�iZjZf_lj�P \oh^bl�ebg_cgh�\ oZjZdl_jbklbq_kdh_ mjZ\g_gb_�kbkl_fu��l�_�wlh�mjZ\g_gb_�aZibku\Z_lky�ke_^mxsbf�h[jZahf�'�V�� �P'� �V����'��V�� �����������������������������������

]^_�P � fZeuc�iZjZf_lj��'��V��� ihebghf�ihjy^dZ�Q��'��V��� ihebghf�ihjy^dZ�1  �P ��Q��A^_kv�\hafh`gu�ljb�oZjZdl_jguo�kemqZy��� Ihjy^hd�qbkebl_ey�nmgdpbb� gZ�_^bgbpm�\ur_�ihjy^dZ�agZf_gZl_ey��P  ����<
wlhf� kemqZ_� h^bg� ba� dhjg_c oZjZdl_jbklbq_kdh]h� mjZ\g_gby� V  � b ijb�P !� ���moh^bl� \ [_kdhg_qghklv� ih hljbpZl_evghc� \_s_kl\_gghc� hkb�� Ijb� ^hklZlhqgh� fZeuo�agZq_gbyo�P kbkl_fZ�[m^_l�mklhcqb\hc��_keb�dhjgb�\ujh`^_ggh]h�mjZ\g_gby '��V�� ����e_\u_�� Ihjy^hd�qbkebl_ey�nmgdpbb� gZ�^\Z�ihjy^dZ�\ur_�ihjy^dZ�agZf_gZl_ey��P  ����< wlhf� kemqZ_� mkeh\b_f� mklhcqb\hklb� kbkl_fu� y\ey_lky� mklhcqb\hklv� j_r_gby�\ujh`^_ggh]h�mjZ\g_gby�'��V�  ��b \uiheg_gb_�g_jZ\_gkl\Z� �� JZaghklv�ihjy^dh\�qbkebl_ey�b agZf_gZl_ey�P !����< wlhf�kemqZ_�hl[jZku\Zlv�fZeu_�iZjZf_lju�ijb�bkke_^h\Zgbb�mklhcqb\hklb�g_^himklbfh��<klj_qZxlky kemqZb��dh]^Z�fZeuc�iZjZf_lj�\oh^bl�\ mjZ\g_gb_�kbkl_fu�\ \b^_�ihebghfZ��Mklhcqb\hklv lZdhc�kbkl_fu hij_^_ey_lky�l_f��dZd�jZkiheZ]Zxlky�moh^ysb_�\[_kdhg_qghklv�dhjgb��kijZ\Z�beb�ke_\Z�hl fgbfhc�hkb��JZkiheh`_gb_�wlbo�dhjg_chij_^_ey_lky��lZd�gZau\Z_fuf��\kihfh]Zl_evguf mjZ\g_gb_f��>ey�lh]h��qlh[u�bkoh^gZy�kbkl_fZ�ijb�^hklZlhqgh�fZeuo�P [ueZ�mklhcqb\hc��g_h[oh^bfh�b ^hklZlhqgh��qlh[u\ujh`^_ggh_�b \kihfh]Zl_evgh_ mjZ\g_gby��dZ`^h_�ihjhagv��m^h\e_l\hjyeb�mkeh\byf�mklhcqb\hklb��

������DHJJ?DLBJMXSB?�MKLJHCKL<:
DZd� m`_� g_h^ghdjZlgh� ]h\hjbehkv�� h^gbf� ba ijb_fh\� h[_ki_q_gby� mklhcqb\hklb� baZiZkZ mklhcqb\hklb�kbkl_fu�y\ey_lky \\_^_gb_�\ g__�^hihegbl_evgh]h we_f_glZ��dhlhjuc�bkijZ\ey_l�� dhjj_dlbjm_l� k\hckl\Z� bkoh^ghc� kbkl_fu�� b gZau\Z_lky� dhjj_dlbjmxsbf�we_f_glhf��?keb�wlhl�we_f_gl�^hklZlhqgh�keh`_g��lh�hg�gZau\Z_lky�dhjj_dlbjmxsbf�mkljhckl\hf��LZdbf� h[jZahf�� dhjj_dlbjmxs__� mkljhckl\h� � wlh� nmgdpbhgZevguc� we_f_gl� kbkl_fu�Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� ih� hldehg_gbx�� h[_ki_qb\Zxsbc� g_h[oh^bfu_�^bgZfbq_kdb_� k\hckl\Z� wlhc� kbkl_fu�� <dexqZxlky� wlb� we_f_glu� \ kbkl_fm� jZaebqguf�h[jZahf��

��������Ihke_^h\Zl_evgZy�dhjj_dpby



���

Dhjj_dlbjmxs__ mkljhckl\h�\dexqZ_lky�\ ijyfmx�p_iv�kbkl_fu�h[uqgh�ihke_�^ZlqbdZ�beb�`_�ij_^\Zjbl_evgh]h�mkbebl_ey��GZ�jbk� �����bah[jZ`_gZ�kljmdlmjgZy�ko_fZ�kbkl_fu�Z\lhfZlbq_kdh]h�j_]mebjh\Zgby�k ihke_^h\Zl_evguf�dhjj_dlbjmxsbf�mkljhckl\hf�:d�V��Ijbf_g_gb_�ihke_^h\Zl_evguo�dhjj_dlbjmxsbo�mkljhckl\�gZb[he__�m^h[gh�\ kbkl_fZo��m dhlhjuo�kb]gZe�mijZ\e_gby�ij_^klZ\ey_l�kh[hc�gZijy`_gb_�ihklhyggh]h�lhdZ��
< dZq_kl\_ dhjj_dlbjmxsbo mkljhckl\�fh]ml�[ulv�\u[jZgu�ke_^mxsb_��� b^_Zevgh_�^bnn_j_gpbjmxs__�a\_gh

:d�V�� �L^ V������������������������������������������������
� b^_Zevgh_ ^bnn_j_gpbjmxs__ a\_gh� k kh\f_klguf \\_^_gb_f� ijhba\h^ghc� bhldehg_gby�

:d�V�� �Nd�L^ V ���������� ������
� bg_jpbhggu_�^bnn_j_gpbjmxsb_�a\_gvy

:d�V�  ������
� b^_Zevgh_�bgl_]jbjmxs__�a\_gh

:d�V�� � ������������������������������������������������
� bg_jpbhggh_�bgl_]jbjmxs__�a\_gh

:d�V�� � ������

Jbk���������KljmdlmjgZy�ko_fZ�kbkl_fu�k ihke_^h\Zl_evghc dhjj_dpb_c
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��������IZjZee_evgZy�dhjj_dpbyIjb� iZjZee_evghc� dhjj_dpbb� dhjj_dlbjmxs__� mkljhckl\h� ih^dexqZ_lky� iZjZee_evgh�h^ghfm�beb�g_kdhevdbf�hkgh\guf�a\_gvyf� �jbk���������ijb�wlhf�\hafh`gZ dhjj_dpby�^\mo�\b^h\�� mij_`^ZxsZy� beb� ijyfZy� k\yav� �jbk�� ������ Z�� b h[jZlgZy� k\yav� �jbk�� ������ [��� <aZfdgmlhc� kbkl_f_� jZagbpZ� f_`^m� wlbfb� \b^Zfb� iZjZee_evghc� dhjj_dpbb� klZgh\blky�mkeh\ghc�b k\h^blky�ebrv�d lhfm��dZdb_� a\_gvy� kqblZxlky� �ho\Zq_ggufb��^Zgghc� k\yavx��H^gZdh�gZ�ijZdlbd_�qZs_�\k_]h�bkihevamxl�hljbpZl_evgmx�h[jZlgmx�k\yav�< aZ\bkbfhklb� hl� lbiZ� dhjj_dlbjmxs_]h� mkljhckl\Z� jZaebqZxl� ke_^mxsb_� lbiu�h[jZlguo�k\ya_c��� `_kldZy�h[jZlgZy�k\yav:d�V�� �Nd  �khQVW� ������]^_�N � dhwnnbpb_gl�`_kldhc�h[jZlghc�k\yab�� bg_jpbhggZy�`_kldZy�h[jZlgZy�k\yav�
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���

ke_^blv� aZ� ihklhygghc� \j_f_gb�� dhlhjZy� lZd`_� m\_ebqb\Z_lky�� b kbkl_fZ� fh`_l� klZlv�g_mklhcqb\hc��HljbpZl_evgZy�`_kldZy� h[jZlgZy� k\yav� ������� bkihevam_lky� ^ey� mf_gvr_gby�bg_jpbhgghklb� kbkl_fu�� LZd� dZd� iheh`bl_evgu_� h[jZlgu_� k\yab� \e_dml� aZ� kh[hc� ihl_jx�mklhcqb\hklb�� lh� \ ^Zevg_cr_f� [_a� ki_pbZevguo� h]h\hjhd� [m^_l� kqblZlvky�� qlh� h[jZlgZyk\yav� � hljbpZl_evgZ�� @_kldb_� h[jZlgu_� k\yab� Zggmebjmxl� bgl_]jbjmxsb_� k\hckl\Z�� Z]b[db_�k\yab�khojZgyxl�ZklZlbaf��Ho\Zl�`_kldhc�h[jZlghc�k\yavx�ij_\jZsZ_l�ZklZlbq_kdb_�k\yab� \ klZlbq_kdb_�� < ijZdlbq_kdhf� ijbf_g_gbb� gZb[hevr__� jZkijhkljZg_gb_� ihemqbeZ�bg_jpbhggZy�]b[dZy�h[jZlgZy�k\yav��������LJ?GBJH<HQGU?�A:>:GBY� GZ�mklhcqb\hklv�kbkl_f�Z\lhfZlbq_kdh]h�mijZ\e_gby�hdZau\Zxl�\ebygb_�iZjZf_lju�j_]mebjm_fh]h� h[t_dlZ�� >hklb`_gb_� mklhcqb\hklb� fh`gh� hkms_kl\blv� \u[hjhf�khhl\_lkl\mxsbo� we_f_glh\� kbkl_fu� j_]mebjh\Zgby�� \ qZklghklb�� \u[hjhf� gZkljh_d�j_]meylhjh\��LZdbf� h[jZahf�� kbgl_a� mklhcqb\uo� kbkl_f� k\h^blky� d hij_^_e_gbx� gZkljh_d�j_]meylhjh\��ijb�dhlhjuo�kbkl_fZ�[m^_l�gZoh^blvky�gZ�]jZgbp_�mklhcqb\hklb�: GZ�dZdhf�djbl_jbb�[Zabjm_lky�kbgl_a�mklhcqb\uo�kbkl_f"< DZdbf� h[jZahf� kljhblky� ]jZgbpZ� mklhcqb\hklb� ^ey� kbkl_f� j_]mebjh\Zgby� kj_]meylhjhf��bf_xsbf�^\Z�gZkljh_qguo�iZjZf_ljZ"K DZd�kbgl_abjh\Zlv�mklhcqb\mx�kbkl_fm�k I� beb�B�j_]meylhjhf"� Kbkl_fZ� Z\lhfZlbq_kdh]h� mijZ\e_gby g_� lhevdh� ^he`gZ� [ulv� mklhcqb\hc�� gh� bh[eZ^Zlv�g_dhlhjuf�aZiZkhf�mklhcqb\hklb��Ihke_^gbc�fh`gh�hp_gblv�k ihfhsvx�dhjg_\uo�b qZklhlguo�f_lh^h\�: DZdb_�dhjg_\u_�f_lh^u�hp_gdb�aZiZkZ�mklhcqb\hklb�\Zf�ba\_klgu"< DZdhc�nbabq_kdbc�kfuke�bf__l�ihdZaZl_ev�dhe_[Zl_evghklb"K K ihfhsvx�dZdbo�qZklhlguo�oZjZdl_jbklbd�\\h^ylky�\ jZkkfhlj_gb_�hp_gdb�aZiZkZ�mklhcqb\hklb"
� >ey�ZgZebaZ�kbkl_f�gZ aZiZk�mklhcqb\hklb�bkihevam_lky�ZgZeh]�djbl_jby�GZcd\bklZ��gZ� dhlhjhf� hkgh\Zg�b kbgl_a� kbkl_f�� h[eZ^Zxsbo� aZiZkhf� mklhcqb\hklb��Ijb� wlhf��dZd�bijb� kbgl_a_� mklhcqb\uo� kbkl_f�� g_h[oh^bfh� hij_^_eblv� gZkljhcdb� j_]meylhjh\�� ijb�dhlhjuo�kbkl_fZ�h[eZ^Z_l�aZ^Zgguf�aZiZkhf�mklhcqb\hklb�: ?keb�aZiZk�mklhcqb\hklb�hp_gb\Z_lky�ihdZaZl_e_f�dhe_[Zl_evghklb��lh�dZd�hp_gblv�aZiZk�mklhcqb\hklb�aZfdgmlhc�kbkl_fu"< H^ghagZqgh�beb�g_l�j_rZ_lky�aZ^ZqZ�hij_^_e_gby�gZkljh_d�IB� b I>�j_]meylhjh\�gZ�aZ^Zgguc�aZiZk�mklhcqb\hklb"K Qlh�hagZqZ_l l_jfbg��kljmdlmjgZy�g_mklhcqb\hklv�"
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� Ij_^_evgh_� agZq_gb_� gZkljh_d� I�j_]meylhjZ�� ijb� dhlhjhf� kbkl_fZ� gZoh^blky� gZ�]jZgbp_�mklhcqb\hklb�hij_^_ey_lky�ih�khhlghr_gbx�: �

< �
K �



���

� DZd�hij_^_eblv�kl_i_gv�mklhcqb\hklb": �< �
K �� DZd�ihemqblv�jZkrbj_ggmx�Zfieblm^gh�nZah\mx�oZjZdl_jbklbdm": AZf_ghc�\ i_j_^Zlhqghc�nmgdpbb�6  L Z�% AZf_ghc�\ i_j_^Zlhqghc�nmgdpbb�6  L Z � 0 Z�& AZf_ghc�\ i_j_^Zlhqghc�nmgdpbb�6  �P Z � L Z�� DZdhc�ihdZaZl_ev�hij_^_ey_l�aZiZk�mklhcqb\hklb": Kl_i_gv�aZlmoZgby�< IhdZaZl_ev�dhe_[Zl_evghklb�K <j_fy�j_]mebjh\Zgby�� DZdbf� ihdZaZl_e_f� hij_^_ey_lky� aZiZk� mklhcqb\hklb� ijb� jZkq_l_� gZkljh_qguo�iZjZf_ljh\�f_lh^hf J:NO": AZiZk�mklhcqb\hklb�gZ�nZa_�< IhdZaZl_ev�dhe_[Zl_evghklb�K Kl_i_gv�dhe_[Zl_evghklb�� Ijb� jZkq_l_� j_]meylhjh\� gZ� aZ^Zgguc� aZiZk� mklhcqb\hklb� bo� gZkljhcdb�\u[bjZxlky«: <g_�djb\hc�aZ^Zggh]h�aZiZkZ mklhcqb\hklb�< GZ�djb\hc�aZ^Zggh]h�aZiZkZ�mklhcqb\hklb�K <gmljb�h[eZklb��h]jZgbq_gghc�djb\hc�aZ^Zggh]h�aZiZkZ�mklhcqb\hklb�� >ey�kbkl_f�j_]mebjh\Zgby�k IB�j_]meylhjhf�]jZgbpZ�aZ^Zggh]h�aZiZkZ�mklhcqb\hklb�kljhblky�\ dhhj^bgZlZo«: 6� � 6��< 5H�P��Z� � ,P�P��Z��& 5H�Z� � ,P�Z��� DZdb_�qZklhlgu_�oZjZdl_jbklbdb�bkihevamxlky�ijb�ZgZeba_�kbkl_f�j_]mebjh\Zgby�gZ�aZiZk�mklhcqb\hklb�ih�fh^mex�b nZa_": :NO�h[t_dlZ�b :NO�j_]meylhjZ�< :NO�jZahfdgmlhc�kbkl_fu�K :NO�aZfdgmlhc kbkl_fu�� =jZgbpZ�aZ^Zggh]h�aZiZkZ�mklhcqb\hklb�hij_^_ey_lky�ih�mjZ\g_gbx«: :h[��PZj��LZj��:h[��PZj��LZj��6���6��� �± ��< :h[�LZj��:h[�LZj��6���6��� �± ��K :h[��PZj��LZj�  :h[��PZj��LZj��6���6����� Ijb�kbgl_a_�kbkl_f�gZ�aZ^Zgguc�aZiZk�mklhcqb\hklb�jZ[hqZy�qZklhlZ�� wlh«: QZklhlZ��ijb�dhlhjhc�kbkl_fZ�gZoh^blky�gZ�]jZgbp_�mklhcqb\hklb�< QZklhlZ�� ijb� dhlhjhc� kbkl_fZ� gZoh^blky� gZ� ]jZgbp_� aZ^Zggh]h� aZiZkZ�mklhcqb\hklb�K QZklhlZ��ijb�dhlhjhc�kbkl_fZ�gZoh^blky�\ h[eZklb�g_mklhcqb\hc�jZ[hlu�
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� BKKE?>H<:GB?�D:Q?KL<:�IJHP?KKH<�J?=MEBJH<:GBY
H^ghc�ba�ijh[e_f��\hagbdZxsbo�ijb�ihkljh_gbb�kbkl_f�Z\lhfZlbq_kdh]h�j_]mebjh\Zgby��gZjy^m�k ijh[e_fhc�mklhcqb\hklb��y\ey_lky�dZq_kl\h�j_]mebjh\Zgby��oZjZdl_jbamxs__�lhqghklv�b ieZ\ghklv�ijhl_dZgby�i_j_oh^gh]h�ijhp_kkZ�Kbkl_fZ�Z\lhfZlbq_kdh]h�j_]mebjh\Zgby�gZau\Z_lky�dZq_kl\_gghc��_keb�hgZ�m^h\e_l\hjy_l�hij_^_e_gguf�l_ogheh]bq_kdbf�lj_[h\Zgbyf��gZijbf_j��dZd�[m^_l�f_gylvky�j_Zdpby�kbkl_fu��_keb�gZ�__ \oh^�^_ckl\mxl�jZaebqgh]h�jh^Z�\hafms_gby�dZd�ih�dZgZem�mijZ\e_gby��lZd�b ih�dZgZem�\hafms_gby��l�_� h[_ki_qb\Z_lky�eb�ijbgpbibZevgZy�\hafh`ghklv�ijboh^Z�kbkl_fu�\ g_dhlhjh_�mklZgh\b\r__ky�khklhygb_��LZdh_�ihgylb_�dZq_kl\Z�Z\lhfZlbq_kdhc�kbkl_fu�ho\Zlu\Z_l�__ klZlbq_kdb_�b ^bgZfbq_kdb_�k\hckl\Z��\ujZ`_ggu_�\ dhebq_kl\_gghc�nhjf_ b�ihemqb\rb_�gZa\Zgb_�ihdZaZl_e_c�dZq_kl\Z�mijZ\e_gby��
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GZb[he__� jZkijhkljZg_ggufb� ijyfufb� ihdZaZl_eyfb� beb� djbl_jbyfb� dZq_kl\Z��ijbf_gy_fufb�\ kbkl_fZo�mijZ\e_gby��y\eyxlky��� KlZlbq_kdZy� hrb[dZ� j_]mebjh\Zgby� \Fl�� hij_^_ey_fZy� dZd� jZaghklv� f_`^m�mklZgh\b\rbfky� agZq_gb_f� j_]mebjm_fhc�i_j_f_gghc�b __� aZ^Zgguf� agZq_gb_f� �jbk�� ������l�_��\kl� �\mkl�� \aZ^�� >bgZfbq_kdZy� hrb[dZ�j_]mebjh\Zgby�\^bg��hij_^_ey_fZy�dZd�gZb[hevr__�hldehg_gb_�\ i_j_oh^ghf� ijhp_kk_� j_]mebjm_fhc� i_j_�f_gghc� hl� __ mklZgh\b\r_]hky� agZq_gby� �jbk��������� <j_fy� j_]mebjh\Zgby� Lj � \j_fy�� aZ� dhlhjh_� jZaghklv� f_`^m l_dmsbf� agZq_gb_f�j_]mebjm_fhc�i_j_f_gghc�b __�aZ^Zgguf�agZq_gb_f��beb�mklZgh\b\rbfky��klZgh\blky�f_gvr_�H�jbk�������������_\aZ^�W��� \�W�_ ��H��
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� I_j_j_]mebjh\Zgb_� V�� baf_jy_fh_� \ �� b jZ\gh_� hlghr_gbx� i_j\h]h� fZdkbfZevgh]h�hldehg_gby� j_]mebjm_fhc� i_j_f_gghc� hl� __ mklZgh\b\r_]hky agZq_gby� d wlhfm�mklZgh\b\r_fmky�agZq_gbx��jbk��������
� �����

DZq_kl\h� j_]mebjh\Zgby� kqblZ_lky� m^h\e_l\hjbl_evguf�� _keb� i_j_j_]mebjh\Zgb_� g_�ij_\urZ_l������ ������� Kl_i_gv�aZlmoZgby�\��baf_jy_fZy�\ ���kem`bl�dhebq_kl\_gghc�hp_gdhc�bgl_gkb\ghklb�aZlmoZgby�dhe_[Zl_evguo�ijhp_kkh\�b hij_^_ey_lky�dZd�hlghr_gb_�jZaghklb�i_j\hc�b lj_lv_c�Zfieblm^�d i_j\hc�Zfieblm^_��jbk���������������������������������������������������
Bgl_gkb\ghklv�aZlmoZgby�dhe_[Zgbc�\ kbkl_f_�kqblZ_lky�m^h\e_l\hjbl_evghc��_keb�kl_i_gv�aZlmoZgby khklZ\ey_l������b \ur_��\ g_dhlhjuo�kemqZyo�^himkdZ_lky�ihjy^dZ�������>ey�lh]h��qlh[u�kbkl_fZ�Z\lhfZlbq_kdh]h�j_]mebjh\Zgby�m^h\e_l\hjyeZ�lj_[m_fhfm�dZq_kl\m�g_h[oh^bfh��qlh[u�ijyfu_�ihdZaZl_eb�dZq_kl\Z�j_]mebjh\Zgby�wlhc�kbkl_fu�[ueb�f_gvr_�beb�jZ\gu�aZ^Zgguf��l�_�� �
Bgh]^Z� lj_[h\Zgby� ih� dZq_kl\m� j_]mebjh\Zgby� fh]ml� [ulv� [he__ `_kldb_�� gZijbf_j��i_j_oh^guc�ijhp_kk�^he`_g�[ulv�fhghlhgguf�beb�fhghlhgguf�b [_a�i_j_]b[h\��Ijyfu_�ihdZaZl_eb�dZq_kl\Z�m^h[gh�bkihevah\Zlv�\ l_o�kemqZyo��dh]^Z�bf__lky�]jZnbd�i_j_oh^gh]h� ijhp_kkZ� \�W��� dhlhjuc� fh`_l� [ulv� ihemq_g� wdki_jbf_glZevgh� \ j_Zevghc�kbkl_f_�j_]mebjh\Zgby�beb�iml_f�fh^_ebjh\Zgby�gZ�W<F��?keb�`_�lZdhc�\hafh`ghklb�g_l��l�_�� g_� m^Z_lky� gbdZdbf� h[jZahf� ihemqblv� djb\mx� i_j_oh^gh]h� ijhp_kkZ�� lh ihevamxlky�dhk\_ggufb� ihdZaZl_eyfb� dZq_kl\Z�� dhlhju_� \uqbkeyxlky� [_a� ihkljh_gby� ]jZnbdZ�i_j_oh^gh]h�ijhp_kkZ�ih�dhwnnbpb_glZf�mjZ\�g_gbc�beb�ih�qZklhlguf�oZjZdl_jbklbdZf��

��������Dhk\_ggu_�ihdZaZl_eb�dZq_kl\Z
Hkgh\gmx� ]jmiim� kj_^b� dhk\_gguo� ihdZaZl_e_c� dZq_kl\Z� khklZ\eyxl� dhjg_\u_�ihdZaZl_eb� dZq_kl\Z� j_]mebjh\Zgby�� d dhlhjuf� hlghkylky� kl_i_gv� mklhcqb\hklb� b kl_i_gv�dhe_[Zl_evghklb��Wlb� ihdZaZl_eb� m`_� [ueb� bkihevah\Zgu� ^ey� hij_^_e_gby� hp_gdb� aZiZkZ�mklhcqb\hklb��i�������]^_�[ueh�^Zgh�bo�hij_^_e_gb_���K lhqdb�aj_gby�dZq_kl\Z�j_]mebjh\Zgby�fh`gh�k^_eZlv�ke_^mxsb_�\u\h^u������Kl_i_gv�mklhcqb\hklb��hij_^_ey_fZy�ih�nhjfme_��������oZjZdl_jbam_l�bgl_gkb\ghklv�aZlmoZgby�gZb[he__�f_^e_ggh�aZlmoZxs_c�g_dhe_[Zl_evghc�khklZ\eyxs_c�i_j_oh^gh]h�ijhp_kkZ��dhlhjZy hij_^_ey_lky�dZd�\d�W�� �KdH�KW��Imklv�jZkkfZljb\Z_fZy�kbkl_fZ�hibku\Z_lky�^bnn_j_gpbZevguf�mjZ\g_gb_f�\lhjh]h�ihjy^dZ��oZjZdl_jbklbq_kdh_�mjZ\g_gb_�dhlhjh]h�bf__l�^\Z�^_ckl\bl_evguo�jZaebqguo�dhjgy V�  �± D���V�  �± D� b D���D� �jbk�������Z���Ihke_^gbf�khhl\_lkl\mxl�^\_�we_f_glZjgu_�khklZ\eyxsb_�k\h[h^gh]h�^\b`_gby�kbkl_fu �jbk�������[���
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DZd�\b^gh�ba�]jZnbdh\�i_j_oh^guo�ijhp_kkh\��q_f�f_gvr_�Z[khexlgh_�agZq_gb_�dhjgy�oZjZdl_jbklbq_kdh]h� mjZ\g_gby�� l_f� f_^e_gg__� aZlmoZ_l� khhl\_lkl\mxsZy� _fm�khklZ\eyxsZy�� J_amevlbjmxsbc� i_j_oh^guc� ijhp_kk� \�W��  � 6\L�W��� ?]h� aZlmoZgb_�hij_^_ey_lky� gZb[he__� f_^e_ggh� aZlmoZxs_c� khklZ\eyxs_c�� l�_�� gZbf_gvrbf� ih�Z[khexlghfm�agZq_gbx�dhjg_f�oZjZdl_jbklbq_kdh]h�mjZ\g_gby��
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b dZ`^hc�khklZ\eyxs_c�khhl\_lkl\m_l�i_j_oh^guc�ijhp_kk�



���

��� ������ [�
lh�b i_j_oh^guc�ijhp_kk�m�W��fh`_l�[ulv�ij_^klZ\e_g�kmffhc�khklZ\eyxsbo

� ������ \�

Jbk���������Khhl\_lkl\b_�fZkrlZ[h\�ih�hkb�hj^bgZl�Z � <QO� [ � i_j_oh^gu_�ijhp_kku
��� Khhl\_lkl\b_ fZkrlZ[h\�ih�hkb�hj^bgZl ^ey�5_�Z��b m�W��?keb� mfgh`blv� 5_�Z�� gZ� ihklhygguc� fgh`bl_ev� D�� lh� khhl\_lkl\mxs__� agZq_gb_� m�W��lh`_�mfgh`Z_lky�gZ�wlhl�fgh`bl_ev�D �jbk��������� Khhl\_lkl\b_ fZkrlZ[h\�ih�hkb Z[kpbkk ^ey�5_�Z��b m�W��?keb�Zj]mf_gl�Z \ khhl\_lkl\mxs_f�\ujZ`_gbb�qZklhlghc�oZjZdl_jbklbdb�mfgh`blv�gZ�ihklhyggh_�qbkeh��lh�Zj]mf_gl�\ khhl\_lkl\mxs_f�\ujZ`_gbb�i_j_oh^gh]h�ijhp_kkZ�[m^_l�^_eblvky�gZ�wlh�qbkeh��jbk��������l�_�

������

Jbk��������Khhl\_lkl\b_�fZkrlZ[h\�ih�hkb�Z[kpbkk�Z � <QO� [ � i_j_oh^gu_�ijhp_kku
� GZqZevgh_ agZq_gb_ <QO� jZ\gh� dhg_qghfm� agZq_gbx� i_j_oh^ghc� oZjZdl_jbklbdb��jbk� ����

� �������



���

GZqZevgh_�agZq_gb_�FQO ,P���� ����� Dhg_qgh_ agZq_gb_ <QO�jZ\gh�gZqZevghfm�agZq_gbx�i_j_oh^ghc�oZjZdl_jbklbdb
� ������

Bgl_j_k� ij_^klZ\eyxl� jZaju\u� g_ij_ju\ghklb� b ibdb� \ \_�s_kl\_ggh�qZklhlghc�oZjZdl_jbklbd_��Imklv�ijb�Z  �Z� <QO�bf__l jZaju\�g_ij_ju\ghklb��jbk� ������Z��5_�Z��� �f��ijb�wlhf�oZjZdl_jbklbq_kdh_�mjZ\g_gb_�kbkl_fu�[m^_l�bf_lv�fgbfuc�dhj_gv�V�  �r LZ���l�_� \ kbkl_f_�mklZgZ\eb\Zxlky�g_aZlmoZxsb_�]Zjfhgbq_kdb_�dhe_[Zgby��_keb�hklZevgu_�dhjgb�e_\u_��

Jbk����������JZaebqgu_�\b^u�<QO�Z � k jZaju\Zfb� [ � k \ukhdbf�hkljuf�m]ehf
<ukhdbc� b hkljuc� ibd� <QO�� aZ� dhlhjuf 5_�Z�� � i_j_oh^bl� q_j_a� gmev� ijb� qZklhl_�[ebadhc�d Z���khhl\_lkl\m_l�f_^e_ggh�aZlmoZxsbf�dhe_[Zgbyf��jbk��������[�������Qlh[u i_j_oh^gZy oZjZdl_jbklbdZ bf_eZ i_j_j_]mebjh\Zgb_�V d ������<QO�^he`gZ�[ulv�iheh`bl_evghc�g_\hajZklZxs_c�nmgdpb_c�qZklhlu��l�_� 5_�Z��!���� �

Jbk���������<QO��khhl\_lkl\mxsZy�i_j_oh^ghc�oZjZdl_jbklbd_�k VV dd ����
� Mkeh\by fhghlhggh]h ijhl_dZgby i_j_oh^gh]h�ijhp_kkZ��Qlh[u� i_j_oh^ghc� ijhp_kk� bf_e fhghlhgguc� oZjZdl_j�� ^hklZlhqgh�� qlh[ukhhl\_lkl\mxsZy�_fm�<QO�5_�Z��y\eyeZkv iheh`bl_ev�

Jbk���������Mkeh\by�fhghlhggh]h�ijhl_dZgby�i_j_oh^gh]h�ijhp_kkZ�



���

Z � <QO� [ � i_j_oh^ghc�ijhp_kk
ghc�� g_ij_ju\ghc nmgdpb_c� qZklhlu� k hljbpZl_evghc�� m[u\Zxs_c�� ih Z[khexlghc�\_ebqbg_�ijhba\h^ghc��jbk��������5_�Z��!���� ������� � �Hij_^_e_gb_ gZb[hevr_]h agZq_gby i_j_j_]mebjh\Zgby�VPD[ i_j_oh^gh]h�ijhp_kkZ�ih fZdkbfmfm�<QO��jbk�������

� ������
]^_�5_PD[ � fZdkbfZevgh_�agZq_gb_��5H����� gZqZevgh_�agZq_gb_�

Jbk���������D hij_^_e_gbx�gZb[hevr_]h�agZq_gby�i_j_j_]mebjh\Zgby
� ?keb�<QO�[ebadZ�d ljZi_p_b^Zevghc��l�_��fh`_l�[ulv�Ziijhdkbfbjh\ZgZ�ljZi_pb_c�k^bZiZahghf� qZklhl� �� � Z� b dhwnnbpb_glhf� gZdehgZ� F  � �� lh� \j_fy� j_]mebjh\Zgby�

i_j_oh^gh]h�ijhp_kkZ�kbkl_fu�aZdexq_gh�\ ij_^_eZo �

Jbk���������:iijhdkbfZpby�<QO�ljZi_pb_c
������QM<KL<BL?EVGHKLV�:<LHF:LBQ?KDBO�KBKL?F



���

Ijb� ZgZeba_� mklhcqb\hklb� b dZq_kl\Z� Z\lhfZlbq_kdbo� kbkl_f� ij_^iheZ]Zehkv�� qlh�agZq_gby� iZjZf_ljh\� h[t_dlZ� b mijZ\eyxs_]h� mkljhckl\Z hklZxlky� \ ijhp_kk_�wdkiemZlZpbb�kbkl_fu�ihklhyggufb��< ^_ckl\bl_evghklb�`_�iZjZf_lju�kbkl_fu�ihklhyggh�baf_gyxlky�ih�jZaguf�ijbqbgZf��wlh�lZd�gZau\Z_fh_��wdkiemZlZpbhggh_�baf_g_gb_��Djhf_�lh]h�� agZq_gby iZjZf_ljh\� fh]ml� bf_lv� jZa[jhk� \ke_^kl\b_� ^himkdh\� gZ� ba]hlh\e_gb_� bl_dmsb_� agZq_gby�i_j_f_gguo� hlebqZxlky� hl� jZkq_lguo��< k\yab� k wlbf�\hagbdZ_l� aZ^ZqZhij_^_e_gby� \ebygby� jZa[jhkZ� b baf_g_gby iZjZf_ljh\� kbkl_fu� gZ� klZlbq_kdb_� b^bgZfbq_kdb_�k\hckl\Z�ijhp_kkZ�mijZ\e_gby��<ebygby� \ZjbZpbc� iZjZf_ljh\� kbkl_fu� gZ� __ klZlbq_kdb_� b ^bgZfbq_kdb_� k\hckl\Z�gZau\Zxlky� iZjZf_ljbq_kdbfb� \hafms_gbyfb�� Z \hagbdZxsb_� ijb� wlhf� hldehg_gby�oZjZdl_jbklbd kbkl_fu� hl� jZkq_lguo� agZq_gbc � iZjZf_ljbq_kdbfb� ih]j_rghklyfb��hrb[dZfb���>ey� hp_gdb� kl_i_gb� \ebygby� jZa[jhkZ� b baf_g_gby� iZjZf_ljh\� kbkl_fu� bkihevamxl�ihgylb_� � qm\kl\bl_evghklv� kbkl_fu��Qm\kl\bl_evghklv� � wlh� k\hckl\h� kbkl_fu� baf_gylv�k\hb \uoh^gu_� i_j_f_ggu_� b ihdZaZl_eb� dZq_kl\Z� ijb� hldehg_gbb� lh]h� beb� bgh]h� __iZjZf_ljZ� hl� bkoh^gh]h� beb� jZkq_lgh]h� agZq_gby�� >ey� h[hagZq_gby� ijhlb\hiheh`gh]h�k\hckl\Z� bkihevam_lky� ihgylb_� �]jm[hklv�� b kbkl_fu�� khojZgyxsb_� k\hb� k\hckl\Z� ijb�ex[uo�iZjZf_ljbq_kdbo�\hafms_gbyo��gZau\Zxlky�]jm[ufb�beb�jh[Zklgufb��Dhebq_kl\_ggufb�hp_gdZfb�qm\kl\bl_evghklb�y\eyxlky���� nmgdpby�qm\kl\bl_evghklb���� dhwnnbpb_gl�qm\kl\bl_evghklb��Nmgdpb_c�qm\kl\bl_evghklb�gZau\Z_lky�qZklgZy�ijhba\h^gZy�dZdhc�eb[h�^bgZfbq_kdhcoZjZdl_jbklbdb�beb�dZdh]h�eb[h ihdZaZl_ey�ih�baf_gyxs_fmky� �\Zjvbjm_fhfm��iZjZf_ljm�NL�� GZijbf_j�� ^ey� i_j_^Zlhqghc� nmgdpbb� :�V�� NL��� aZ\bkys_c� hl� iZjZf_ljZ� NL�� nmgdpby�qm\kl\bl_evghklb�hij_^_ey_lky�dZd�
������

^ey�i_j_oh^ghc�nmgdpbb�K�W��NL��ih�hlghr_gbx�d iZjZf_ljm�NL�

������
]^_�NL� � jZkq_lgh_�agZq_gb_�iZjZf_ljZ�NL�GZ�ijZdlbd_�qZklh�bkihevamxl�hlghkbl_evgmx�nmgdpbx�qm\kl\bl_evghklb��dhlhjZy�khhl\_lkl\_ggh�^ey����������������aZibr_lky�



���

LZd��^ey�h^ghdhglmjghc�kbkl_fu�Z\lhfZlbq_kdh]h�j_]mebjh\Zgby��khklhys_c�ba�h[t_dlZ�:h[�V�� �N� �V��b j_]meylhjZ�:S�V���hlghkbl_evgZy�nmgdpby�qm\kl\bl_evghklb�ih�hlghr_gbx�d iZjZf_ljm�N� hij_^_ey_lky�khhlghr_gb_f� �
k mq_lhf��������hgh�ij_h[jZam_lky�d \b^m�

��������������������������������������
dhlhjh_� hagZqZ_l�� qlh� qm\kl\bl_evghklv� lbih\hc� kbkl_fu� j_]meb�jh\Zgby� d baf_g_gbyf�k\hckl\� h[t_dlZ� iheghklvx� hij_^_ey_lky� lhevdh� i_j_^Zlhqghc� nmgdpb_c� jZahfdgmlhc�kbkl_fu�� Q_f� f_gvr_� agZq_gb_� nmgdpbb� qm\kl\bl_evghklb�� l�_� q_f� ]jm[__� kbkl_fZ�� l_f�f_gvr_� ^hihe�gbl_evgh_� hldehg_gb_� \uoh^ghc� i_j_f_gghc� b�� ke_^h\Zl_evgh�� emqr_�dZq_kl\h�kbkl_fu��?keb�nmgdpby�qm\kl\bl_evghklb�\ujZ`Z_lky�qbkehf��lh�hgZ�gZau\Z_lky�dhwnnbpb_glhf�qm\kl\bl_evghklb��K ihfhsvx�dhwnnbpb_glZ�qm\kl\bl_evghklb�hp_gb\Z_lky�qm\kl\bl_evghklv�qbkeh\uo�ihdZaZl_e_c�dZq_kl\Z��gZijbf_j��ihdZaZl_ey�dhe_[Zl_evghklb��i_j_j_]mebjh\Zgb_��Hp_gdZ�baf_g_gby�oh^Z�ijhp_kkZ�ih�hlghr_gbx�d \hafms_gbx�ijhba\h^blky�ih�nhjfme_�'m�W�  9NJ�W�'N�Ih�hlghr_gbx�d g_kdhevdbf�iZjZf_ljbq_kdbf�\hafms_gbyf�ijbf_gyxl�ijbgpbi�kmi_jihabpbb��dhlhjuc�fh`gh�ijhbeexkljbjh\Zlv�ke_^mxsbf�ijbf_jhf�Imklv� kbkl_fZ� mijZ\e_gby� hibku\Z_lky� ^bnn_j_gpbZevguf� mjZ\g_gb_f� i_j\h]h�ihjy^dZ

Lm
�W����m�W�� �N o�W��beb� �
^ey�dhlhjhc�\\h^ylky�^\_�nmgdpbb�qm\kl\bl_evghklb�9Nm�W�� � ��� �?keb ijh^bnn_j_gpbjh\Zlv bkoh^gh_ mjZ\g_gb_ ih iZjZf_ljZf�N b L

b ijhba\_klb� \ ihemq_gguo� \ujZ`_gbyo� aZf_gm� q_j_a nmgdpbb� qm\kl\bl_evghklb�� lh�ihemqZxl�mjZ\g_gby�qm\kl\bl_evghklb�jZkkfZljb\Z_fhc�kbkl_fu�



���

Hij_^_eb\� b �� fh`gh� gZclb� baf_g_gb_� oh^Z� ijhp_kkZ� mijZ\e_gby� aZ� kq_l�baf_g_gby�iZjZf_ljh\�N b L��
'm�W�� � 'N �� 'L�

Nmgdpbb�qm\kl\bl_evghklb�ijbf_gyxl�^ey�ijh_dlbjh\Zgby�kbkl_fu�k gZbf_gvrbf�baf_g_gb_f�dZq_kl\_gguo�ihdZaZl_e_c�ijb�hldehg_gbb�agZq_gbc�iZjZf_ljh\�kbkl_fu�hl�jZkq_lghc��
������IHGYLB?�H;�MIJ:<EY?FHKLB�B G:;EX>:?FHKLB H;T?DL:

Ijb� ijh_dlbjh\Zgbb� kbkl_f� mijZ\e_gby� g_h[oh^bfh� ij_^\Zjbl_evgh� hp_gb\Zlv� lZdb_�kljmdlmjgu_�k\hckl\Z�h[t_dlh\�dZd�mijZ\ey_fhklv�b gZ[ex^Z_fhklv��H[t_dl� gZau\Z_lky� iheghklvx� mijZ\ey_fuf�� _keb� _]h� k ihfhsvx� g_dhlhjh]h�h]jZgbq_ggh]h�mijZ\eyxs_]h�\ha^_ckl\by�fh`gh�i_j_\_klb�\ l_q_gb_�dhg_qgh]h�bgl_j\ZeZ�\j_f_gb ba� ex[h]h� gZqZevgh]h� khklhygby� \ aZ^Zggh_� dhg_qgh_� khklhygb_�� >ey�hkms_kl\e_gby� lZdh]h� i_j_\h^Z� h[t_dlZ� g_h[oh^bfh�� gh� g_� ^hklZlhqgh�� qlh[u dZ`^Zy� ba�dhhj^bgZl� khklhygby� aZ\bk_eZ� ohly� [u� hl� h^ghc� ba� khklZ\eyxsbo� mijZ\eyxs_]h�\ha^_ckl\by��Ebg_cguc� klZpbhgZjguc� h[t_dl� gZau\Z_lky� iheghklvx� gZ[ex^Z_fuf�� _keb� ih�j_amevlZlZf� gZ[ex^_gby� �baf_j_gby� beb� baf_j_gby� b \uqbke_gby�� \uoh^guo� dhhj^bgZl�fh`gh�hij_^_eblv� �\hkklZgh\blv��ij_^u^msb_�agZq_gby dhhj^bgZl�khklhygby��>ey�iheghcgZ[ex^Z_fhklb�beb \hkklZgZ\eb\Z_fhklb h[t_dlZ g_h[oh^bfh� �gh�g_�^hklZlhqgh���qlh[u�dZ`^Zy� dhhj^bgZlZ� khklhygby� [ueZ� k\yaZgZ� ih� f_gvr_c� f_j_ k� h^gbf� ba� gZ[ex^Z_fuo�kb]gZeh\��
������LJ?GBJH<HQGU?�A:>:GBY

�� � � GZjy^m� k ijh[e_fhc� mklhcqb\hklb� ijb� kbgl_a_� kbkl_f� Z\lhfZlbq_kdh]h�j_]mebjh\Zgby� y\ey_lky� ijh[e_fZ� dZq_kl\Z� j_]mebjh\Zgby�� oZjZdl_jbamxsZy� lhqghklv� bieZ\ghklv� ijhl_dZgby� i_j_oh^gh]h� ijhp_kkZ�� >ey� hp_gdb� dZq_kl\Z� j_]mebjh\Zgby� \dhebq_kl\_gghc� nhjf_� bkihevamxlky� ihdZaZl_eb� dZq_kl\Z�� dhlhju_� ih^jZa^_eyxlky� gZ�ijyfu_��dhk\_ggu_��qZklhlgu_��bgl_]jZevgu_�: DZdb_�ihdZaZl_eb�dZq_kl\Z�gZau\Zxlky�ijyfufb�b ihq_fm"< DZdhc�ba� dhk\_gguo�ihdZaZl_e_c�dZq_kl\Z�j_]mebjh\Zgby�bkihevamxl�^ey�hp_gdb�dZq_kl\Z�dhe_[Zl_evguo�i_j_oh^guo�ijhp_kkh\"K Qlh� y\ey_lky� iheh`bl_evguf� nZdlhf� bkihevah\Zgby� bgl_]jZevguo� djbl_jb_\�dZq_kl\Z�j_]mebjh\Zgby"



���

�� < bg`_g_jghc� ijZdlbd_� rbjhdh� bkihevamxlky� qZklhlgu_� f_lh^u� bkke_^h\Zgby�kbkl_f� mijZ\e_gby�� dhlhju_�iha\heyxl� hp_gblv�dZq_kl\h�j_]mebjh\Zgby�ih�\_s_kl\_gguf�qZklhlguf�oZjZdl_jbklbdZf�: ?keb�<QO�ij_^klZ\e_gZ�kmffhc��lh qlh�ij_^klZ\ey_l�kh[hc�i_j_oh^guc�ijhp_kk"< ?keb�<QO�ih�hkb�dhhj^bgZl�m\_ebqbeb�\ D jZa�� lh�dZd�ih\_^_l�k_[y�i_j_oh^guc�ijhp_kk"K DZd�hij_^_eblv�gZqZevgh_�b dhg_qgh_�agZq_gby�i_j_oh^gh]h�ijhp_kkZ"
������L?KL

����DZdhc�ihdZaZl_ev�hlghkblky�d ]jmii_�ijyfuo�ihdZaZl_e_c�dZq_kl\Z�j_]mebjh\Zgby": Kl_i_gv�mklhcqb\hklb�< <j_fy�j_]mebjh\Zgby�K GZqZevgh_�hldehg_gb_�
����DZdhc�ihdZaZl_ev�dZq_kl\Z�gZau\Z_lky�klZlbq_kdhc�hrb[dhc": FZdkbfZevgh_�hldehg_gb_�hl�aZ^Zggh]h�agZq_gby�< Hldehg_gb_�hl�aZ^Zggh]h�agZq_gby \�mklZgh\b\r_fky�khklhygbb�K JZaghklv�f_`^m�fZdkbfZevguf�b fbgbfZevguf�agZq_gbyfb�i_j_oh^gh]h�ijhp_kkZ�����Kl_i_gv�aZlmoZgby�hij_^_ey_lky dZd«: ��

< ��
K ���]^_�\�� \���\� � Zfieblm^u�\uoh^guo�dhe_[Zgbc�

����?keb�K � kl_i_gv�mklhcqb\hklb��lh�\j_fy�j_]mebjh\Zgby�Zi_jbh^bq_kdbo�i_j_oh^guo�ijhp_kkh\�hij_^_ey_lky�dZd«: �< �K �
����Hp_gdZ�klZlbq_kdhc�hrb[db�fh`_l�[ulv�ihemq_gZ�dZd«: �< �K �
����Bgl_]jZevguc�d\Z^jZlbqguc�djbl_jbc�dZq_kl\Z�j_]mebjh\Zgby � wlh«



���
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�³f GWW\- �
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�� � � Ijb� ZgZeba_� i_j_oh^gh]h� ijhp_kkZ� k ihfhsvx� <QO� g_h[oh^bfh� ijb\_klb� \khhl\_lkl\b_�fZkrlZ[u�ih�hkb�dhhj^bgZl��?keb�<QO�m\_ebqbeZkv�\ D jZa��l�_� klZeZ�D5H�Z���lh�i_j_oh^guc�ijhp_kk«: M\_ebqblky�\ D jZa�� D \�W��< Mf_gvrblky�\ D jZa�� �
K Kh`f_lky�\ D jZa�� �

����Mkeh\b_f�fhghlhgghklb�ijhl_dZgby�i_j_oh^gh]h�ijhp_kkZ�y\ey_lky«: 5H�Z� ! �� �
< 5H�Z� ! �� �K 5H�Z� � �� � ��



���

����KBGL?A�KBKL?F�:<LHF:LBQ?KDH=H�J?=MEBJH<:GBY
������A:>:QB�KBGL?A:

JZkkfhlj_ggu_ \ur_� aZ^Zqb hlghkylky� d aZ^ZqZf� ZgZebaZ� Z\lhfZlbq_kdbo� kbkl_f��AZ^Zqb�kbgl_aZ�fh`gh�jZkkfZljb\Zlv�dZd�h[jZlgu_�aZ^ZqZf�ZgZebaZ��Hgb�ih^jZa^_eyxlky�gZ�^\Z� \b^Z�� \h�i_j\uo�� lj_[m_lky� hij_^_eblv� kljmdlmjm�� \h�\lhjuo�� iZjZf_lju� kbkl_fu� ih�aZ^Zgguf ihdZaZl_eyf�dZq_kl\Z��Kbgl_a�y\ey_lky�\Z`g_crbf�wlZihf�ijh_dlbjh\Zgby�b dhgkljmbjh\Zgby�kbkl_f��hkgh\guf�b gZb[he__�\Z`guf�ijbeh`_gb_f�j_amevlZlh\��ihemq_gguo�l_hjb_c�Z\lhfZlbq_kdh]h�mijZ\e_gby��Ijb�j_r_gbb�aZ^Zqb�ihegh]h�kbgl_aZ�g_h[oh^bfh�hij_^_eblvZe]hjblfbq_kdmx�b nmgdpbhgZevgmx�kljmdlmju�kbkl_fu��:e]hjblfbq_kdmx�kljmdlmjm�kbkl_fu�gZoh^yl�ijb�ihfhsb�fZl_fZlbq_kdbo�f_lh^h\�gZ�hkgh\Zgbb�lj_[h\Zgbc��aZibkZgguo�\ fZl_fZlbq_kdhc�nhjf_��< k\yab�k wlbf�ijhp_^mjm�hlukdZgby�Ze]hjblfbq_kdhc�kljmdlmju�gZau\Zxl�l_hj_lbq_kdbf�kbgl_ahf�beb�ZgZeblbq_kdbf�dhgkljmbjh\Zgb_f�kbkl_fu�mijZ\e_gby��Kbgl_a�nmgdpbhgZevghc�kljmdlmju�aZdexqZ_lky�\ \u[hj_�dhgdj_lguo�we_f_glh\�kbkl_fu�b kh]eZkh\Zgbb�bo�oZjZdl_jbklbd��Wlhl�wlZi�ijh_dlbjh\Zgby�g_�bf__l�ihdZ�kljh]hc�fZl_fZlbq_kdhc�hkgh\u�b hlghkblky�d h[eZklb�bg`_g_jgh]h�bkdmkkl\Z��Ihke_^h\Zl_evghklv�j_r_gby�aZ^Zq�ihegh]h�kbgl_aZ�fh`_l�[ulv�jZaebqghc��< ijhkluo�kemqZyo�aZ^Zqm�bgh]^Z�m^Z_lky�j_rblv�k f_lh^heh]bq_kdhc�lhqdb�aj_gby�\b^_Zevghc�ihke_^h\Zl_evghklb��Ijb�ijh_dlbjh\Zgbb keh`guo ijhfure_gguo�kbkl_fmijZ\e_gby�ijbf_gblv�lZdmx�ihke_^h\Zl_evghklv��dZd�ijZ\beh��hdZau\Z_lky�g_\hafh`gh��ihwlhfm�\ [hevrbgkl\_�kemqZ_\�aZ^Zqm�kbgl_aZ�j_rZxl�ke_^mxsbf�h[jZahf��<gZqZe_��bkoh^y�ba�lj_[h\Zgbc gZagZq_gby�kbkl_fu�b mqblu\Zy�mkeh\by�__ jZ[hlu��ih�dZlZeh]Zf�k_jbcgh]h�h[hjm^h\Zgby \u[bjZxl�nmgdpbhgZevgh�g_h[oh^bfu_�we_f_glu��j_]mebjmxsbc�hj]Zg��bkihegbl_evgh_�mkljhckl\h��^Zlqbdb��dhlhju_�\f_kl_�k h[t_dlhf�mijZ\e_gby�h[jZamxl�g_baf_ggmx�qZklv kbkl_fu��AZl_f�gZ�hkgh\Zgbb�lj_[h\Zgbc�dklZlbq_kdbf�b ^bgZfbq_kdbf�k\hckl\Zf�kbkl_fu�hij_^_eyxl�__ baf_gy_fmx�qZklv��Ze]hjblfbq_kdZy�kljmdlmjZ�dhlhjhc�gZoh^blky�k mq_lhf�k\hckl\�\u[jZgguo�nmgdpbhgZevgh�g_h[oh^bfuo�we_f_glh\��L_ogbq_kdZy�`_�j_ZebaZpby hkms_kl\ey_lky�k bkihevah\Zgb_f�klZg^Zjlguo�mgbnbpbjh\Zgguo�j_]meylhjh\�b jZaebqguo dhjj_dlbjmxsbo�bdhfi_gkbjmxsbo�mkljhckl\��Ijhp_kku hij_^_e_gby�Ze]hjblfbq_kdhc�b nmgdpbhgZevghc�kljmdlmj�kbkl_fu�mijZ\e_gby�l_kgh i_j_ie_lZxlky�f_`^m�kh[hc��bo�ijboh^blky \uihegylv�ih�g_kdhevdh�jZa��HdhgqZl_evgh_�j_r_gb_�h kljmdlmj_�kbkl_fu�ijbgbfZ_lky�gZ�hkgh\_�dhfijhfbkkZ�f_`^m�lhqghklvx�b dZq_kl\hf�jZ[hlu�kbkl_fu��k h^ghc�klhjhgu��b ijhklhlhc�bgZ^_`ghklvx�� k ^jm]hc��AZdexqbl_evguf�wlZihf�ijh_dlbjh\Zgby�kbkl_fu�mijZ\e_gby�y\ey_lky�jZkq_l�gZkljh_qguo�iZjZf_ljh\�\u[jZggh]h�j_]meylhjZ��< jZa^_e_���hlf_qZehkv��qlh�ih^�kbgl_ahf�mklhcqb\uo�kbkl_f�ihgbfZehkv�hij_^_e_gb_�iZjZf_ljh\�gZkljh_d�j_]meylhjh\�ijb�ba\_klghc�kljmdlmj_��Gb`_�ijb\h^ylky�f_lh^u�jZkq_lZ�gZkljh_qguo�iZjZf_ljh\�^ey�h^ghdhglmjghc�kbkl_fu�Z\lhfZlbq_kdh]h�mijZ\e_gby��< gZklhys__�\j_fy�jZajZ[hlZgh�fgh]h�f_lh^h\�jZkq_lZ�gZkljh_d�j_]meylhjZ��h^gb�ba�gbo�y\eyxlky�[he__�lhqgufb��gh�ljm^h_fdbfb��^jm]b_�� ijhklufb��gh�ijb[eb`_ggufb��<h�\k_o�



���

f_lh^Zo�g_h[oh^bfh�h[_ki_qblv�ijhp_kk�j_]mebjh\Zgby��dZd ijZ\beh��m^h\e_l\hjyxsbc�^\mf�\u[jZgguf djbl_jbyf��h^bg�ba�dhlhjuo�iha\hey_l�h[_ki_qblv�aZ^Zgguc�aZiZk�mklhcqb\hklb��Z\lhjhc�� h[_ki_qblv dZq_kl\h�j_]mebjh\Zgby��
������<U;HJ�HILBF:EVGUO�G:KLJH?D�J?=MEYLHJH<�F?LH>HF�G?A:LMO:XSBO�DHE?;:GBC

F_lh^�g_aZlmoZxsbo�dhe_[Zgbc��ij_^eh`_gguc�mq_gufb�Pb]e_jhf�b Gbdhevkhf��y\ey_lky�ijb[eb`_gguf�f_lh^hf�hij_^_e_gby�hilbfZevguo�gZkljh_d�j_]meylhjh\��h[_ki_qb\Zxsbf�g_h[oh^bfuc�aZiZk�mklhcqb\hklb��g_dhlhjmx kl_i_gv aZlmoZgby b�g_[hevrmx ^bgZfbq_kdmx�hrb[dm��JZkq_l�j_]meylhjh\�k h^gbf�iZjZf_ljhf�gZkljhcdb ijhba\h^blky�\ h^bg�wlZi�bhkgh\u\Z_lky�gZ�jZkq_l_�djblbq_kdh]h�agZq_gby�gZkljhcdb�ijhihjpbhgZevghc�khklZ\eyxs_c��ijb�dhlhjhc :KJ�[m^_l�gZoh^blvky�gZ�]jZgbp_�mklhcqb\hklb��MjZ\g_gb_�^ey�jZkq_lZ�wlhc�gZkljhcdb�\u\h^blky�ba�djbl_jby�mklhcqb\hklb�GZcd\bklZ��qlh[u�h[_ki_qblv�aZiZk mklhcqb\hklb��>ey�g_dhlhjh]h�agZq_gby�qZklhlu�ZdS ^he`gh�\uihegylvky�khhlghr_gb_�:S�F��LZdS�� ����LZdbf�h[jZahf��I�j_]meylhj�jZkkqblu\Z_lky�ih�h[uqguf�qZklhlguf�oZjZdl_jbklbdZf�h[t_dlZ� MjZ\g_gby�^ey�jZkq_lZ�djblbq_kdbo�agZq_gbc gZkljhcdb�6�dS b qZklhlu�ZdS bf_xl�\b^�
Mh[�ZdS�� ��S� �����
6�dS �����������������������������������������������

HilbfZevgZy�gZkljhcdZ�I�j_]meylhjZ�
6�hil ������6�dj���������������������������������������������JZkq_l�j_]meylhjh\�k ^\mfy�b [he__�iZjZf_ljZfb�gZkljhcdb�ijhba\h^blky�\ ^\Z�wlZiZ��gZ�i_j\hf�� hij_^_ey_lky�djblbq_kdh_�agZq_gb_�ijhihjpbhgZevghc�khklZ\eyxs_c� gZ�\lhjhf��h[_ki_qb\Z_lky�kl_i_gv�aZlmoZgby�\  �����«������HilbfZevgu_�gZkljhcdb�j_]meylhjh\�gZoh^yl�ih�ke_^mxsbf�nhjfmeZf���� IB�j_]meylhj 6�hil  ������6�dj�����������������������������������������������

6�hil  ������6�djZdj�
�� IB>�j_]meylhj 6�hil  �����6�dj�



���

6�hil  ������6�djZZdj�����������������������������������������
6�hil  ������ �

������:E=HJBLF�J:KQ?L:�H;E:KLB�G:KLJH?D�LBIH<UO�J?=MEYLHJH<�F?LH>HF�J:NOF_lh^� jZkrbj_gguo� qZklhlguo oZjZdl_jbklbd� hibkZg� \ jZa^_e_� �� b bkihevah\Zg� ijb�kbgl_a_�kbkl_f�k aZ^Zgguf�aZiZkhf�mklhcqb\hklb��F_lh^bdZ�jZkq_lZ hilbfZevguo gZkljh_d�j_]meylhjh\�f_lh^hf J:NO�ZgZeh]bqgZ��Ih^�hilbfZevgufb� gZkljhcdZfb� \ ^Zgghf� f_lh^_� ihgbfZxl� gZkljhcdb� j_]meylhjZ��h[_ki_qb\Zxsb_� aZ^Zggmx� kl_i_gv� dhe_[Zl_evghklb� PaZ^� ijhp_kkZ� j_]mebjh\Zgby� ijb�fbgbfmf_� bgl_]jZevgh]h� d\Z^jZlbqgh]h� djbl_jby� -d\��< k\yab� k wlbf� jZkq_l� gZkljh_qguo�iZjZf_ljh\�j_]meylhjZ jZkiZ^Z_lky�gZ ^\Z�wlZiZ��hij_^_e_gb_� gZkljh_d��h[_ki_qb\Zxsbo�aZ^Zgguc�aZiZk�mklhcqb\hklb�± aZ^Zggmx�kl_i_gv�dhe_[Zl_evghklb��b hij_^_e_gb_�gZkljh_d��h[_ki_qb\Zxsbo� dZq_kl\h� j_]mebjh\Zgby�� hp_gb\Z_fh_� ih� bgl_]jZevghfm� d\Z^jZlbqghfm�djbl_jbx��I_j\uc� wlZi� ih^jh[gh� hibkZg� \ jZa^_e_� ��� JZkq_l� j_]meylhjh\� k h^gbf� gZkljh_qgufiZjZf_ljhf��I� b B�j_]meylhju��\uihegy_lky�\ h^bg��i_j\uc��wlZi��>ey�j_]meylhjh\�k ^\mfy�gZkljh_qgufb� iZjZf_ljZfb� gZ� i_j\hf� wlZi_� jZkkqblu\Z_lky� ebgby� jZ\ghc kl_i_gb�dhe_[Zl_evghklb� \ iehkdhklb� iZjZf_ljh\� gZkljh_d� 6�� 6��� GZ� \lhjhf� wlZi_� g_h[oh^bfh�\u[jZlv�lhevdh�h^gm�iZjm�gZkljh_d�6�hil��6�hil��khhl\_lkl\mxsmx fbgbfZevghfm�agZq_gbx�bgl_]jZevgh]h� d\Z^jZlbqgh]h� djbl_jby� dZq_kl\Z�� JZkq_l� wlh]h� djbl_jby� ^ey� jZaebqguo�ijhp_kkh\� j_]mebjh\Zgby� ihdZau\Z_l�� qlh� _]h� fbgbfmfm� ^ey� IB�j_]meylhjZ� khhl\_lkl\m_l�lhqdZ gZ�djb\hc�jZ\ghc�kl_i_gb�dhe_[Zl_evghklb��jZkiheh`_ggZy�g_kdhevdh�ijZ\__�\_jrbgu��jbk�� ����� Z��� LZdhc� lhqdhc� y\ey_lky lhqdZ� ��� JZaguf� lhqdZf� gZ� djb\hc� jZ\ghc� kl_i_gb�dhe_[Zl_evghklb�khhl\_lkl\mxl�jZaebqgu_�ijhp_kku�j_]mebjh\Zgby��jbk�������[���

Jbk���������<u[hj�hilbfZevguo�gZkljh_d�IB�j_]meylhjZ�D � djb\Zy�jZ\ghc�kl_i_gb�dhe_[Zl_evghklb� [ � ]jZnbdb�i_j_oh^guo�ijhp_kkh\�j_]mebjh\Zgby�^ey�jZaebqguo�gZkljh_d�IB j_]meylhjZ
< lhqd_� � hlkmlkl\m_l� ijhihjpbhgZevgZy� khklZ\eyxsZy�� j_]meylhj� jZ[hlZ_l� dZd�bgl_]jZevguc��hkh[_gghklvx�dhlhjh]h�y\ey_lky�gZb[hevrZy�^bgZfbq_kdZy�hrb[dZ��< lhqdZo�� b � j_]meylhj�jZ[hlZ_l�dZd� IB�j_]meylhj��ijbq_f�ba�kjZ\g_gby�wlbo�^\mo ijhp_kkh\�\b^gh��qlh�k lhqdb�aj_gby�aZ^Zggh]h�dZq_kl\Z j_]mebjh\Zgby�i_j_oh^guc�ijhp_kk�\ lhqd_��emqr_��q_f�\ lhqd_����LZd�dZd�ijb�^\b`_gbb�\^hev�djb\hc�jZ\ghc�kl_i_gb�dhe_[Zl_evghklbijhihjpbhgZevgZy� khklZ\eyxsZy� \hajZklZ_l�� \hajZklZ_l� jZ[hqZy� qZklhlZ�� ke_^h\Zl_evgh��mf_gvrZ_lky� ^bgZfbq_kdZy� hrb[dZ� j_]mebjh\Zgby�� gh� k g_dhlhjh]h� fhf_glZ� �lhqdZ� ���gZqbgZ_l� mf_gvrZlvky� b \_ebqbgZ� gZkljhcdb� bgl_]jZevghc� khklZ\eyxs_c� 6��� dhlhjZy�hij_^_ey_l� kdhjhklv� mkljZg_gby klZlbq_kdhc� hrb[db�� Q_f� f_gvr_� \_ebqbgZ� 6�� �� l_f�f_^e_gg__� \u[bjZ_lky� klZlbq_kdZy� hrb[dZ�� l�_� gZ[ex^Z_lky aZly]b\Zgb_ �o\hklZ��



���

i_j_oh^gh]h� ijhp_kkZ� �lhqdZ� ���� < lhqd_� � hlkmlkl\m_l� bgl_]jZevgZy khklZ\eyxsZy��j_]meylhj jZ[hlZ_l� dZd ijhihjpbhgZevguc�� _]h� hkh[_gghklvx� y\ey_lky� gZebqb_�klZlbq_kdhc�hrb[db�j_]mebjh\Zgby��HilbfZevgu_�gZkljhcdb�j_]meylhjZ� b jZkkqblu\Zxlky�ih�fbgbfmfm -d\��>ey�bo�\u[hjZ�g_h[oh^bfh�jZkkqblu\Zlv�djbl_jbc�-d\ ^ey�\k_o�iZj�gZkljh_d�j_]meylhjZ�\^hev�djb\hc�jZ\ghc�kl_i_gb�dhe_[Zl_evghklb��WlZ�ijhp_^mjZ�ljm^h_fdZ�b gZ�ijZdlbd_�ijb[_]Zxl�d bg`_g_jghc�f_lh^bd_�hij_^_e_gby�f_klhgZoh`^_gby�lhqdb��� JZ[hqZy�qZklhlZ�hij_^_ey_lky� bkoh^y�ba�khhlghr_gbc�
Zj  ����Z� beb Zj # ����Zi�

]^_�Z� � qZklhlZ��khhl\_lkl\mxsZy�\_jrbg_�djb\hc�P  �PaZ^�� Zi � qZklhlZ��khhl\_lkl\mxsZy ijhihjpbhgZevghfm� aZdhgm� j_]m�ebjh\Zgby�� Ihke_� wlh]h� ih� nhjfmeZf��������jZkkqblu\Zxlky� � �Ijhp_^mjZ� jZkq_lZ� hilbfZevguo� iZjZf_ljh\� gZkljh_d� I>�j_]m�eylhjZ� ZgZeh]bqgZ�jZkq_lm�IB�j_]meylhjZ��< iehkdhklb�iZjZf_ljh\�6� b 6� kljhblky�djb\Zy� aZ^Zgghc�kl_i_gb�dhe_[Zl_evghklb� �jbk� ����� Z��� Ijb� ^\b`_gbb� \^hev� djb\hc� \ijZ\h� m\_ebqb\Z_lky�^bnn_j_gpbh�gZevgZy� khklZ\eyxsZy� 6� b qZklhlZ�� Ke_^h\Zl_evgh�� q_f� [hevr_� 6�� l_f�f_gvr_� ^bgZfbq_kdZy� hrb[dZ� j_]mebjh\Zgby�� <_ebqbgZ� gZkljhcdb� ijhihjpbhgZevgZy�khklZ\eyxs_c�6���kgZqZeZ�m\_ebqb\Z_lky��Z aZl_f�mf_gvrZ_lky��ijbq_f��q_f�[hevr_�6���l_f�f_gvr_�klZlbq_kdZy hrb[dZ��<ur_kdZaZggh_�ohjhrh�beexkljbjm_lky�]jZnbdZfb�ijhp_kkh\�j_]meb�jh\Zgby�^ey�jZaebqguo�gZkljh_d�j_]meylhjh\��bah[jZ`_gguo�gZ jbk� �����[��

Jbk���������<u[hj�hilbfZevguo�gZkljh_d�I>�j_]meylhjZ�Z � ebgby�jZ\ghc�kl_i_gb�dhe_[Zl_evghklb��[ � ]jZnbdb�ijhp_kkh\�j_]mebjh\Zgby�^ey�jZaebqguo�gZkljh_d�I>�j_]meylhjZ
HilbfZevgu_�gZkljhcdb�6�
��6�
 hij_^_eyxlky�ba�mkeh\by�fbgbfmfZ�-d\��dhlhjhfm�gZ�djb\hc�jZ\ghc�kl_i_gb�dhe_[Zl_evghklb�khhl\_lkl\m_l�lhqdZ��jZkiheh`_ggZy�gZ�__ \_jrbg_��

������=J:NH:G:EBLBQ?KDBC�F?LH>�KBGL?A:�KBKL?F
JZkkfZljb\Z_fuc�f_lh^�hlghkblky�d ]jmii_�]jZnhZgZeblbq_kdbo�f_lh^h\��jZajZ[hlZgguo�<��Y� JhlZq_f��\ hkgh\m�dhlhjh]h�aZeh`_gu�ke_^mxsb_�iheh`_gby��<h�i_j\uo� kqblZ_lky��qlh�kbkl_fZ�j_]mebjh\Zgby�h[eZ^Z_l�g_h[oh^bfuf�aZiZkhf�mklhcqb\hklb��_keb�__ ihdZaZl_ev�dhe_[Zl_evghklb�g_�ij_\urZ_l�\_ebqbgu F  �����«������l�_��h^gbf�ba�djbl_jb_\�hilbfZevghklb y\ey_lky h[_ki_q_gb_�aZ^Zggh]h�ihdZaZl_ey�dhe_[Zl_evghklb�FaZ^�<h�\lhjuo��ebg_cgmx�kbkl_fm�j_]mebjh\Zgby�fh`gh�jZkkfZljb\Zlv�dZd�k\h_h[jZaguc�qZklhlguc�nbevlj��q_j_a�dhlhjuc�ijhoh^yl�khklZ\eyxsb_�]Zjfhgbdb�\oh^guo�\ha^_ckl\bc��



���

< aZ\bkbfhklb�hl�^bgZfbq_kdbo�k\hckl\�:KJ�]Zjfhgbdb�k jZaebqgufb�qZklhlZfb�ij_l_ji_\Zxl�jZaebqgu_�baf_g_gby��l�_��Zfieblm^Z�b nZaZ�\uoh^gh]h�kb]gZeZ�[m^ml�^jm]b_��q_f�gZ�\oh^_��B^_Zevghc� kbkl_fhc� j_]mebjh\Zgby� kqblZ_lky� kbkl_fZ�� h[eZ^ZxsZy� Z[khexlgufb�nbevljmxsbfb� k\hckl\Zfb�� :fieblm^gh�qZklhlgZy� oZjZdl_jbklbdZ� lZdhc� kbkl_fuhlghkbl_evgh� \hafmsZxsbo \ha^_ckl\bc� jZ\gZ�gmex� \h� \k_f�^bZiZahg_� qZklhl� hl� ��f�� Zhlghkbl_evgh�mijZ\eyxs_]h�\ha^_ckl\by�hgZ�jZ\gZ����l�_��F\�Z�� ����Fm�Z�� ���AZ^ZqZ�\u[hjZ�hilbfZevguo�iZjZf_ljh\�gZkljh_d�kbkl_fu�aZdexqZ_lky�\ lhf��qlh[u�\gZb[hevr_c�kl_i_gb�ijb[ebablv�:QO�j_Zevghc�kbkl_fu�d :OQ�b^_Zevghc�kbkl_fu��LZd�dZd�\ j_Zevguo�kbkl_fZo�ijZdlbq_kdb g_\hafh`gh�^h[blvky��qlh[u�\uihegyehkv�mkeh\b_�F\�Z�� ����lh�iZjZf_lju�gZkljhcdb�^he`gu�\u[bjZlvky�lZdbf�h[jZahf��qlh[u�kbkl_fZ�gZb[he__�bgl_gkb\gh�nbevljh\ZeZ��hiZkgu_��]Zjfhgbdb��LZd�dZd�ijhba\h^kl\_ggu_�h[t_dlu�y\eyxlky�gbadhqZklhlguf�nbevljhf��lh p_e_khh[jZagh�\u[jZlv�lZdhc�f_lh^��dhlhjuc�]ZjZglbjh\Ze�[u�gZbemqr__�ijb[eb`_gb_�qZklhlguo�oZjZdl_jbklbd�kbkl_fu�\ hdj_klghklb�lhqdb�kgme_\hc�qZklhlhc��Ijb[eb`_gb_�j_Zevghc�kbkl_fu�d b^_Zevghc�hkms_kl\ey_lky�iml_f�jZaeh`_gby�\ jy^�L_cehjZ��Mkeh\b_�hilbfZevghklb�fh`gh�aZibkZlv�\ \b^_��� hlghkbl_evgh�\hafmsZxs_]h�\ha^_ckl\by�
F\���� ����� � �����

� hlghkbl_evgh�mijZ\eyxs_]h�\ha^_ckl\by�
Fm���� ����� �������������������������������������

MjZ\g_gby� ������� ������ kem`Zl� ^ey hij_^_e_gby� hilbfZevguo� iZjZf_ljh\� gZkljh_d�kbkl_fu��JZkq_l�ijh\h^blky�\ ke_^mxs_f�ihjy^d_��� < ijhkljZgkl\_�iZjZf_ljh\�gZkljh_d�j_]meylhjZ�hij_^_ey_lky�]jZgbpZ�h[eZklb��\dhlhjhc�kbkl_fZ�h[eZ^Z_l�^hklZlhqguf�aZiZkhf�mklhcqb\hklb��� < wlhc� h[eZklb� hij_^_ey_lky� lhqdZ�� m^h\e_l\hjyxsZy� fbgbfmfm� hldehg_gby�qZklhlguo�oZjZdl_jbklbd�j_Zevghc�kbkl_fu�hl�oZjZdl_jbklbd�b^_Zevghc��Bkoh^gufb ^Zggufb� y\eyxlky qZklhlgu_� oZjZdl_jbklbdb� h[t_dlZ�� \ qZklghklb��Zfieblm^gh�nZah\Zy��>ey� ihkljh_gby� ]jZgbpu� aZ^Zggh]h� aZiZkZ� mklhcqb\hklb� bkihevam_lky� ke_^mxsbc�ih^oh^�� DZd� ba\_klgh�� aZiZk� mklhcqb\hklb� fh`_l� hij_^_eylvky� ^\mfy� qbkeh\ufb�\_ebqbgZfb�� aZiZkhf� mklhcqb\hklb� ih fh^mex� b aZiZkhf� mklhcqb\hklb� ih nZa_��oZjZdl_jbamxsbfb�kl_i_gv�m^Ze_gby�:NO�jZahfdgmlhc�kbkl_fu�hl� �hiZkghc��lhqdb� �����L����Gh�hdZau\Z_lky��qlh�kl_i_gv�m^Ze_gby�:NO jZahfdgmlhc�kbkl_fu�hl�lhqdb ����� L��fh`_l�[ulv�hij_^_e_gZ�ih \_ebqbg_�fZdkbfmfZ Zfieblm^gh�qZklhlghc�oZjZdl_jbklbdb�aZfdgmlhc�kbkl_fu��kf���������LZdbf� h[jZahf�� lj_[h\Zgb_�� qlh[u� fZdkbfmf� :QO� aZfdgmlhc� kbkl_fu� g_� ij_\urZe�g_dhlhjhc�aZjZg__�aZ^Zgghc�\_ebqbgu��k\h^blky�d lj_[h\Zgbx��qlh[u�:NO�jZahfdgmlhc�kbkl_fu�g_� aZoh^beZ� \gmljv� h[eZklb�� h]jZgbq_gghc� jZ^bmkhf� U b k� p_gljhf� gZ� jZkklhygbb�5 hl� gZqZeZ�dhhj^bgZl��jZkiheh`_gghc�gZ�hljbpZl_evghc�\_s_kl\_gghc�ihemhkb��Ihke_� hij_^_e_gby� h[eZklb� aZ^Zggh]h� aZiZkZ� mklhcqb\hklb� ijhba\h^blky� hij_^_e_gb_�lhqdb�\ wlhc�h[eZklb��khhl\_lkl\mxs_c�hilbfZevguf�gZkljhcdZf�j_]meylhjZ��
��������I�j_]meylhj

I_j_^ZlhqgZy�nmgdpby�I�j_]meylhjZ�aZibku\Z_lky�\ \b^_



���

:�V�� �Nj�:fieblm^gh�nZah\Zy�oZjZdl_jbklbdZ�jZahfdgmlhc�kbkl_fu�k I�j_]meylhjhf�:j�k��LZ�� �NS :h[ �LZ��
Hij_^_e_gb_�hilbfZevghc�gZkljhcdb�Nj
 ijhba\h^blky�\ ke_^mxs_f�ihjy^d_��

Jbk��������D hij_^_e_gbx�agZq_gby�dhwnnbpb_glZ�i_j_^Zqb�I�j_]meylhjZ
Kljhblky� :NO� jZahfdgmlhc� kbkl_fu� ijb� NS  � ��� qlh� khhl\_lkl\m_l�:�LZ�  :h[�LZ��l�_�ihkljh_gbx� :NO� j_]mebjm_fh]h� h[t_dlZ� �jbk� ������ >Ze__�� ba� gZqZeZ� dhhj^bgZl�ijh\h^blky�emq�ih^�m]ehf

�����
d hljbpZl_evghc�\_s_kl\_gghc�ihemhkb��<uq_jqb\Z_lky�hdjm`ghklv�k p_gljhf�gZ�\_s_kl\_gghc�hljbpZl_evghc ihemhkb��dZkZxsZyky�h^gh\j_f_ggh�:NO�h[t_dlZ�b wlh]h�emqZ�

�����< [hevrbgkl\_� kemqZ_\� jZkq_l� kbkl_f� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� ijh\h^blky� gZ�h[_ki_q_gb_�ihdZaZl_ey�dhe_[Zl_evghklb�F  �������qlh� ]ZjZglbjm_l� aZiZk�mklhcqb\hklb�ih�fh^mex G  � ����� � b ih� nZa_� J  ��R�� Z kl_i_gv� aZlmoZgby� i_j_oh^gh]h� ijhp_kkZ� \ dhe_�Zl_evghf a\_g_�Fa�F���  ���J  �����< khhl\_lkl\bb�k wlbf�nhjfmeu� ������b ������ijbgbfZxl�\b^
������

GZc^_ggh_�agZq_gb_�dhwnnbpb_glZ�i_j_^Zqb�y\ey_lky�hilbfZevguf�agZq_gb_f��
��������B±j_]meylhj

I_j_^ZlhqgZy�nmgdpby�B�j_]meylhjZ��
�

:fieblm^gh�nZah\Zy�oZjZdl_jbklbdZ�jZahfdgmlhc�kbkl_fu�



���

Jbk��������Hij_^_e_gb_�ij_^_evgh]h�dhwnnbpb_glZ�i_j_^Zqb�B�j_]meylhjZJZkq_l�I�j_]meylhjZ�ijhba\h^blky�\ ^\Z�wlZiZ�� Ih�:NO�j_]mebjm_fh]h�h[t_dlZ�kljhblky�:NO�jZahfdgmlhc�kbkl_fu�^ey�Nj  ���bg_dhlhjh]h�agZq_gby�ihklhygghc�\j_f_gb�Lj��\_ebqbgZ�dhlhjhc�\u[bjZ_lky�ex[hc��m^h[ghc�^ey�ihkljh_gby�oZjZdl_jbklbdb�
Ihke_^gxx�m^h[gh� kljhblv��ih\hjZqb\Zy�dZ`^uc�\_dlhj�:NO�h[t_dlZ�gZ�m]he� ��q ih�qZkh\hc�klj_ed_�b mf_gvrZy�_]h�^ebgm�\ Lj Z jZa��jbk��������� Ijh\h^blky� ebgby� ih^� m]ehf� E d hljbpZl_evghc� \_s_kl\_gghc� ihemhkb b�\uq_jqb\Z_lky hdjm`ghklv� k p_gljhf�� jZkiheh`_gguf� gZ� wlhc� hkb�� dZkZxsZyky�h^gh\j_f_ggh�ihkljh_gghc�ebgbb�b :NO :S�F��LZ���<_ebqbgZ�dhwnnbpb_glZ�i_j_^Zqb�Nj��h[_ki_qb\ZxsZy� aZ^Zggmx� \_ebqbgm� fZdkbfmfZ� :QO� aZfdgmlhc� kbkl_fu� �aZ^Zgguc�ihdZaZl_ev�dhe_[Zl_evghklb�FaZ^ hij_^_ey_lky�ih�nhjfme_���������b��ke_^h\Zl_evgh��\_ebqbgZ�ij_^_evgh]h� dhwnnbpb_glZ� i_j_^Zqb� B�j_]meylhjZ�� dhlhjZy� y\ey_lky� b _]h� hilbfZevguf�agZq_gb_f� hij_^_ey_lky�dZd�

���� ������?keb� ��lh � ������
����� IB±j_]meylhj

I_j_^ZlhqgZy�nmgdpby�IB�j_]meylhjZ�
:fieblm^gh�nZah\Zy�oZjZdl_jbklbdZ�jZahfdgmlhc�kbkl_fu�



���

�
JZkq_l�IB�j_]meylhjZ�ijhba\h^blky�\ ke_^mxs_f�ihjy^d_��� Kljhblky�k_f_ckl\h�:NO�jZahfdgmlhc�kbkl_fu�ijb�Nj  ���b g_dhlhjuo�jZaebqguo�agZq_gbyo�\j_f_gb�bah^jhfZ�7bO �O� �� �� ���������\u[bjZ_fuo�ijhba\hevgh��gh�k lhqdb�aj_gby�m^h[kl\Z�ihkljh_gby��

Jbk��������D hij_^_e_gbx�dhwnnbpb_glh\�i_j_^Zqb�IB�j_]meylhjZ�^ey�jZaebqguo�LbO
>ey� hij_^_e_gby� ]jZgbpu� h[eZklb� mklhcqb\hklb� IB�j_]meylhjZ� i_j\hgZqZevgh�\uq_jqb\Z_lky� :NO� h[t_dlZ� :�LZ��� dhlhjmx� ^hklZlhqgh� bf_lv� \ ij_^_eZo� ,,,� d\Z^jZglZ�dhfie_dkghc�iehkdhklb�: �jbk� ������GZ�wlhc�oZjZdl_jbklbd_�\u[bjZxlky�lhqdb�:���:���:�������k qZklhlZfb�Z���Z���Z��������dhlhju_�kh_^bgyxlky�k gZqZehf�dhhj^bgZl�hlj_adZfb�H:���H:���H:���������D wlbf hlj_adZf�\ lhqdZo�:���:���:�� ����\hkklZgZ\eb\Zxlky�i_ji_g^bdmeyju��>Ze__�hij_^_eyxlky�iheh`_gby�lhq_d�<M :NO�jZahfdgmlhc� kbkl_fu��K wlhc�p_evx�gZ� \hkklZgh\e_gguo�i_ji_g^bdmeyjZo� hldeZ^u\Zxlky�hlj_adb� :M<M�� hij_^_ey_fu_�� dZd� OM

MMM 72$%$ bZ �� Kh_^bgyy� lhqdb� <M k \j_f_g_f� bah^jhfZ� LbOieZ\ghc djb\hc��ihemqZxl�:NO�jZahfdgmlhc�kbkl_fu��:gZeh]bqguf�h[jZahf�kljhylky�:NO�jZahfdgmlhc�kbkl_fu�^ey�^jm]bo�agZq_gbc�LbO�� Ijh\h^blky�ebgby�ih^�m]ehf�E d \_s_kl\_gghc�hljbpZl_evghc�ihemhkb�b kljhylky�hdjm`ghklb�k p_gljhf�gZ�wlhc�hkb��dZkZxsb_ky�:NO�jZahfdgmlhc�kbkl_fu�^ey�jZaebqguoLbO b wlhc� ijyfhc�� >ey� dZ`^h]h� agZq_gby� LbO hij_^_ey_lky� ij_^_evgh_� agZq_gb_�dhwnnbpb_glZ�i_j_^Zqb
_keb� OO UN0 �����lh����� SaZ^  q  �� < iehkdhklb�iZjZf_ljh\�gZkljh_d�Nj ± Lb kljhblky� ]jZgbpZ h[eZklb��\ dhlhjhc�fZdkbfmf� :QO� aZfdgmlhc� kbkl_fu� hlghkbl_evgh� mijZ\eyxs_]h� \ha^_ckl\by� g_�



���

ij_\urZ_l�aZ^Zgghc�\_ebqbgu��K wlhc�p_evx�bkihevamxlky�ihemq_ggu_�^Zggu_�NSO��LbO �jbk������

Jbk��������Hij_^_e_gb_�hilbfZevghc�gZkljhcdb�IB�j_]meylhjZ
HilbfZevguf�gZkljhcdZf�j_]meylhjZ� khhl\_lkl\m_l� lhqdZ��^ey�dhlhjhc�hlghr_gb_�[m^_l�fZdkbfZevghc��lZd�dZd�bf_ggh�\ g_c�\uihegy_lky�mkeh\b_��������LZdhc�lhqdhc�y\ey_lky�lhqdZ� dZkZgby� dZkZl_evghc� d ]jZgbp_� h[eZklb� ^himklbfh]h� aZiZkZ mklhcqb\hklb��ijh\_^_gghc� q_j_a�gZqZeh� dhhj^bgZl��>_ckl\bl_evgh�� ex[Zy�^jm]Zy�ijyfZy�� \uoh^ysZy�ba�gZqZeZ�dhhj^bgZl�k [hevrbf�hlghr_gb_f ��dhlhjh_�hij_^_ey_l�m]eh\hc�dhwnnbpb_gl� g_�[m^_l� ijhoh^blv� q_j_a� h[eZklv� ^himklbfh]h� aZiZkZ mklhcqb\hklb�� b ihwlhfm� ihemqblv�[hevrmx� \_ebqbgm� hlghr_gby� \ ^Zgghc� kbkl_f_� g_\hafh`gh� [_a� mf_gvr_gby� __mklhcqb\hklb�gb`_�g_h[oh^bfhc�\_ebqbgu�

������LJ?GBJH<HQGU?�A:>:GBY
� <Z`g_crbf�wlZihf�ijh_dlbjh\Zgby�b dhgkljmbjh\Zgby�kbkl_f�y\ey_lky�kbgl_a��dh]^Z�g_h[oh^bfh�hij_^_eblv�Ze]hjblfbq_kdmx�b nmgdpbhgZevgmx�kljmdlmjm��?keb�kljmdlmjZ�ba\_klgZ��lh�kbgl_a�k\h^blky�d hij_^_e_gbx�iZjZf_ljh\�gZkljh_d�j_]meylhjh\��<k_�f_lh^u�jZkq_lZ�ihke_^gbo�ih^jZa^_eyxlky�gZ�lhqgu_��gh�ljm^h_fdb_�b ijhklu_��gh�ijb[eb`_ggu_��GZb[he__�jZkijhkljZg_ggufb�y\eyxlky�f_lh^�g_aZlmoZxsbo�dhe_[Zgbc��f_lh^�J:NO�b]jZnhZgZeblbq_kdbc�f_lh^�: < q_f�aZdexqZ_lky�kbgl_a�nmgdpbhgZevghc�kljmdlmju"< DZdb_� f_lh^u� jZkq_lZ� iZjZf_ljh\� gZkljh_d� j_]meylhjh\� hlghkylky� d lhqguf�f_lh^Zf"K DZd� gZau\Z_lky� kbgl_a�� aZdexqZxsbcky� \ jZkq_l_� iZjZf_ljh\� gZkljh_d�j_]meylhjh\"� H^gbf�ba�lhqguo�f_lh^h\�jZkq_lZ�iZjZf_ljh\�gZkljh_d�j_]meylhjh\�y\ey_lky�f_lh^�J:NO��hkgh\Zgguc�gZ�ZgZeh]_�djbl_jby�GZcd\bklZ��JZkq_l�jZkiZ^Z_lky�gZ�^\Z�wlZiZ��hij_^_e_gb_�gZkljh_d��h[_ki_qb\Zxsbo�aZ^Zgguc�aZiZk�mklhcqb\hklb��b hij_^_e_gb_�gZkljh_d��h[_ki_qb\Zxsbo�dZq_kl\h�j_]mebjh\Zgby�: DZdb_� iZjZf_lju� gZkljh_d� j_]meylhjh\� gZau\Zxlky� hilbfZevgufb� kh]eZkgh�f_lh^m�J:NO"< DZdbf�ihdZaZl_e_f�hp_gb\Z_lky�dZq_kl\h�j_]mebjh\Zgby�\ f_lh^_�J:NO"K DZd�\u[bjZxlky�hilbfZevgu_�gZkljhcdb�\ f_lh^_�J:NO�^ey�j_]meylhjh\�k ^\mfy�gZkljh_qgufb�iZjZf_ljZfb"
� <lhjuf�lhqguf�f_lh^hf�jZkq_lZ�hilbfZevguo�gZkljh_d�j_]meylhjZ�y\ey_lky�]jZnhZgZeblbq_kdbc�f_lh^��hkgh\Zgguc�gZ�bkihevah\Zgbb�:NO�j_]mebjm_fh]h�h[t_dlZ�: DZdbf�ihdZaZl_e_f�hp_gb\Z_lky�aZiZk�mklhcqb\hklb�\ ]jZnhZgZeblbq_kdhf�f_lh^_"



���

< DZd�\ ]jZnhZgZeblbq_kdhf�f_lh^_�hp_gb\Z_lky�dZq_kl\h�j_]mebjh\Zgby"K DZd�hij_^_eblv�hilbfZevgu_�gZkljhcdb�IB�j_]meylhjZ"
������L?KL

� <u[hj�Ze]hjblfbq_kdhc�kljmdlmju kbkl_fu�Z\lhfZlbq_kdh]h�j_]mebjh\Zgby�aZdexqZ_lky�\ \u[hj_«: NmgdpbhgZevguo�we_f_glh\�b bo�oZjZdl_jbklbd�< Kljmdlmju�kbkl_fu�Z\lhfZlbq_kdh]h�j_]mebjh\Zgby�K IZjZf_ljh\�gZkljh_d�lbih\uo�j_]meylhjh\�
� <u[hj�hilbfZevguo�gZkljh_d�j_]meylhjh\�f_lh^hf�g_aZlmoZxsbo�dhe_[Zgbc�hlghkyld« : Lhqguf�f_lh^Zf�< KemqZcguf�f_lh^Zf�K Ijb[eb`_gguf�f_lh^Zf�
� Ijb�\u[hj_�hilbfZevguo�gZkljh_d�IB�j_]meylhjZ�jZ[hqZy�qZklhlZ�hij_^_ey_lky�dZd« : Zj  �����Zi�< Zj  �Zi�K Zj  �����Zi�]^_�Zi ± qZklhlZ��khhl\_lkl\mxsZy�ijhihjpbhgZevghfm�aZdhgm�j_]mebjh\Zgby�� LhqdZ��khhl\_lkl\mxsZy�hilbfZevguf�gZkljhcdZf I>�j_]meylhjZ��jZkiheh`_gZ�gZ�djb\hc�aZ^Zgghc�kl_i_gb�dhe_[Zl_evghklb�\ iehkdhklb�iZjZf_ljh\�gZkljhcdb�j_]meylhjZ�6� ± 6��: Ke_\Z�hl�fZdkbfmfZ�< < \_jrbg_�K KijZ\Z�hl�fZdkbfmfZ�
� DZdbf�bgl_]jZevguf�djbl_jb_f�hp_gb\Z_lky�dZq_kl\h�j_]mebjh\Zgby�\ f_lh^_�J:NO�jZkq_lZ�hilbfZevguo�iZjZf_ljh\�gZkljh_d�j_]meylhjh\": Ebg_cguf�bgl_]jZevguf�djbl_jb_f�< Fh^mevguf�bgl_]jZevguf�djbl_jb_f�K D\Z^jZlbqguf�bgl_]jZevguf�djbl_jb_f�
� Ba�kdhevdbo�wlZih\�kdeZ^u\Z_lky�jZkq_l�hilbfZevguo�iZjZf_ljh\�gZkljh_d�j_]meylhjh\�^ey�IB� b I>�j_]meylhjh\": Ba�h^gh]h�< Ba�^\mo�K Ba�lj_o�
� < ]jZnhZgZeblbq_kdhf�f_lh^_�jZkq_lZ�hilbfZevguo�iZjZf_ljh\�gZkljh_d�j_]meylhjh\�kqblZ_lky��qlh�h[_ki_q_g�aZ^Zgguc�aZiZk�mklhcqb\hklb��_keb�:NO�jZahfdgmlhc�kbkl_fu�b



���

hdjm`ghklv�jZ^bmkZ� k p_gljhf�gZ�hljbpZl_evghc�\_s_kl\_gghc�ihemhkb�
«: I_j_k_dZxlky�< DZkZxlky�K G_�aZoh^yl�^jm]�gZ�^jm]Z�

� Ijb�dZdhf�agZq_gbb�dhwnnbpb_glZ�i_j_^Zqb .i��dhlhjuc�g_�ba\_kl_g��kljhblky�:NO�jZahfdgmlhc�kbkl_fu": .i  ���< .i  ���K .i  �.h[��
� ?keb�ihdZaZl_ev�dhe_[Zl_evghklb�0  �������lh�dhwnnbpb_gl�i_j_^Zqb�jZ\_g«: .i  ���U�< .i  �U�K .i  ���U ����
�� Ijb�jZkq_l_ hilbfZevguo�gZkljh_d�iZjZf_ljh\�B�j_]meylhjZ�ihklhyggZy�\j_f_gb�7j\u[bjZ_lky«: 7j  ���< Ijhba\hevgh�K 7j  �7h[�



���

�����J?R?GB?�LJ?GBJH<HQGUO�A:>:GBCJZa^_e��
� : Kh\hdmighklv� l_ogbq_kdbo� kj_^kl\�� \uihegyxsbo� g_dhlhjuc� ijhp_kk�� gZau\Z_lky�h[t_dlhf� mijZ\e_gby�� Ijbf_jhf� h[t_dlZ� mijZ\e_gby�� gZijbf_j�� y\ey_lky� ijhp_kk�j_dlbnbdZpbb��p_gljbnm]Z�b ^j�< <oh^gu_� i_j_f_ggu_� y\eyxlky� mijZ\eyxsbfb�� _keb� hgb� kem`Zl� ^ey� ih^^_j`Zgby�mijZ\ey_fhc�i_j_f_gghc�\ khhl\_lkl\bb�k g_dhlhjuf�aZdhghf�mijZ\e_gby�K I_j_f_ggZy��dhlhjmx�g_h[oh^bfh�ih^^_j`b\Zlv�\ khhl\_lkl\bb�k g_dhlhjuf�aZdhghf�mijZ\e_gby��gZau\Z_lky�mijZ\ey_fhc�
� : < :KJ�� bah[jZ`_gghc� gZ� jbk�� ����� j_Zebah\Zgu� ijbgpbiu� j_]mebjh\Zgby� ih�hldehg_gbx�b ih�\hafms_gbx�< ?keb� j_]meylhj� baf_gy_l� j_]mebjmxs__� \ha^_ckl\b_� ijb� hldehg_gbb� j_]mebjm_fhc�i_j_f_gghc� hl� aZ^Zggh]h� agZq_gby� �'\�W�  \�W�� ± \aZ^��� lh� lZdh_� j_r_gb_� gZau\Z_lky�j_]mebjm_fuf�ih�hldehg_gbx��'\�W��gZau\Z_lky�hldehg_gb_f�beb�hrb[dhc�mijZ\e_gby�K GZb[he__�wnn_dlb\ghc�y\ey_lky�dhf[bgbjh\ZggZy�kbkl_fZ�j_]mebjh\Zgby�
� : Ebg_cgZy�kbkl_fZ�hlghkblky�d deZkkm�kbkl_f�ih�hkgh\guf�\b^Zf�mjZ\g_gbc�^bgZfbdb�ijhp_kkh\�mijZ\e_gby�< DeZkk��oZjZdl_j�nmgdpbhgbjh\Zgby��^_eblky�gZ�Z����kbkl_fu�klZ[bebaZpbb�[����kbkl_fu�ijh]jZffgh]h�j_]mebjh\Zgby�\����ke_^ysb_ kbkl_fu�]����kbkl_fu�hilbfZevgh]h�mijZ\e_gby�^����Z^Zilb\gu_�kbkl_fu�K DeZkk��oZjZdl_j�ih^Zqb�kb]gZeh\��ih^jZa^_ey_lky�gZ�Z����g_ij_ju\gu_�kbkl_fu�[� ^bkdj_lgu_�kbkl_fu��\ dhlhjuo�\u^_eyxl�bfimevkgu_��j_e_cgu_��pbnjh\u_�

JZa^_e��
� : Kb]gZe gZau\Z_lky� j_]meyjguf�� _keb� _]h� fZl_fZlbq_kdbf� ij_^klZ\e_gb_f� y\ey_lky�aZjZg__�aZ^ZggZy�nmgdpby�\j_f_gb�< Kms_kl\mxl�\j_f_ggh_�b qZklhlgh_�ij_^klZ\e_gby�kb]gZeh\�K D hkgh\guf� lbiZf� j_]meyjguo� kb]gZeh\� hlghkylky�� i_jbh^bq_kdbc�� ihqlb�i_jbh^bq_kdbc�b g_i_jbh^bq_kdbc�� : Ij_h[jZah\Zgb_f�Nmjv_�gZau\Z_lky�hi_jZlhj� �< OZjZdl_jgufb�k\hckl\Zfb�ki_dljZ�i_jbh^bq_kdh]h�kb]gZeZ�y\eyxlky�Z� ki_dlju�\k_]^Z�^bkdj_lgu��qZklhlu�hkgh\guo�]Zjfhgbd�djZlgu�hkgh\ghc�qZklhl_�[� q_f� [hevr_ i_jbh^� kb]gZeZ� 7�� l_f� �]ms_�� ki_dlj�� ijb� 7 o f ihemqZxl�g_i_jbh^bq_kdmx�nmgdpbx�\� k mf_gvr_gb_f� ^ebl_evghklb� bfimevkh\� ijb� ihklhygghf� i_jbh^_� Zfieblm^u�]Zjfhgbd�mf_gvrZxlky��Z ki_dlj�klZgh\blky��]ms_��]� _keb� k mf_gvr_gb_f� ^ebl_evghklb� ijyfhm]hevguo� bfimevkh\� m\_ebqb\Zlv�Zfieblm^u� ih� aZdhgm� $�  � ��W�� lh� bo� ihke_^h\Zl_evghklv� klj_fblky� dihke_^h\Zl_evghklb�^_evlZ�nmgdpbc��Z Zfieblm^guc�ki_dlj�± d ihklhygghfm�^ey�\k_o�qZklhl�agZq_gbx�:Q  ���L�



���

K Ki_dljZevghc�oZjZdl_jbklbdhc�g_i_jbh^bq_kdhc�nmgdpbb gZau\Z_lky�\_ebqbgZ��]^_�: ± [_kdhg_qgh�fZeu_�Zfieblm^u�i_jbh^bq_kdhc�nmgdpbb�
� : >_evlZ�nmgdpb_c�gZau\Z_lky�nmgdpby��m^h\e_l\hjyxsZy�mkeh\byf�

�< Kb]gZe� \ \b^_� _^bgbqgh]h� kdZqdZ gZ� bkke_^m_fhf� h[t_dl_� ih^Zxl� iml_f� j_adh]h�hldjulby�\_glbey��qlh[u�jZkoh^�ih^Z\Z_fh]h�\_s_kl\Z�baf_gyeky�kdZqdhf�gZ�_^bgbpm�K =Zjfhgbq_kdbc�kb]gZe�oZjZdl_jbam_lky�Zfieblm^hc��i_jbh^hf�b nZahc�
JZa^_e��

� : MjZ\g_gbyfb� klZlbdb� gZau\Zxlky� mjZ\g_gby�� hibku\Zxsb_� ih\_^_gb_� kbkl_fu�j_]mebjh\Zgby�\ mklZgh\b\r_fky�j_`bf_�ijb�ihklhygguo�\ha^_ckl\byo�KlZlbq_kdhc� oZjZdl_jbklbdhc� h[t_dlZ� �kbkl_fu�� gZau\Z_lky� aZ\bkbfhklv� \uoh^ghc�\_ebqbgu�hl�\oh^ghc�\ klZlbq_kdhf�j_`bf_�< MjZ\g_gbyfb� ^bgZfbdb� gZau\Zxlky� mjZ\g_gby�� hibku\Zxsb_� ih\_^_gb_� kbkl_fu�j_]mebjh\Zgby�ijb�g_mklZgh\b\r_fky�j_`bf_�b ijhba\hevguo�\oh^guo�\ha^_ckl\byo�K =b^jZ\ebq_kdbc�j_a_j\mZj�� we_dljbq_kdZy�_fdhklv��g_ij_ju\guc�obfbq_kdbc�j_Zdlhj�ihegh]h�i_j_f_rb\Zgby�hibku\Zxlky�h[udgh\_gguf�^bnn_j_gpbZevguf�mjZ\g_gb_f�k ihklhyggufb�dhwnnbpb_glZfb�i_j\h]h�ihjy^dZ�
� : >ey� ^hdZaZl_evkl\Z� ebg_cghklb� kbkl_fu� ijh\h^yl� wdki_jbf_gl�� khklhysbc� ba� lj_o�hiulh\��� hiul� gZ� \oh^� kbkl_fu� ih^Z_lky� \oh^ghc� kb]gZe� [��W�� b hij_^_ey_lky� \uoh^gZy�dhhj^bgZlZ�\��W��\ mklZgh\b\r_fky�j_`bf_���hiul� gZ�\oh^�kbkl_fu�ih^Z_lky�^jm]hc�kb]gZe�[��W��b hij_^_ey_lky�dhhj^bgZlZ�\��W����hiul� gZ�\oh^�kbkl_fu�ih^Z_lky�kb]gZe��jZ\guc�kmff_�\oh^guo�kb]gZeh\�[��W�  [��W��� [��W�� b hij_^_ey_lky� \uoh^gZy� dhhj^bgZlZ� \��W��� >Ze__� ijh\_jy_lky� \uiheg_gb_�khhl\_lkl\by \��W�  \��W� �� \��W��^ey�ex[h]h�fhf_glZ�\j_f_gb��?keb�hgh�\uihegy_lky�� lh� \uihegy_lky� ijbgpbi� kmi_jihabpbb�� b kbkl_fZ�� ke_^h\Zl_evgh��y\ey_lky�ebg_cghc�< Hkgh\gufb� ^bgZfbq_kdbfb� oZjZdl_jbklbdZfb�� bkihevam_fufb� \ l_hjbb�Z\lhfZlbq_kdh]h� mijZ\e_gby�� y\eyxlky� i_j_^ZlhqgZy� nmgdpby�� ^bnn_j_gpbZevgh_�mjZ\g_gb_�� i_j_oh^gZy� nmgdpby�� \_kh\Zy� nmgdpby�� qZklhlgufb� oZjZdl_jbklbdbfb��Zfieblm^gh�nZah\Zy��Zfieblm^gh�qZklhlgZy��nZah�qZklhlgZy��\_s_kl\_ggh�qZklhlgZy�K Ko_fZ�jZkq_lZ�^bgZfbdb�k ihfhsvx�\j_f_gguo�oZjZdl_jbklbd�khklhbl�ba�ke_^mxsbo�wlZih\����\u[bjZ_lky�klZg^Zjlguc�kb]gZe�gZ�\oh^_�Q�W�� ��Q�W���«��QQ�W������� \oh^ghc�kb]gZe�ijhba\hevghc�nhjfu�ij_^klZ\ey_lky�dZd�kmi_jihabpby�klZg^Zjlguo�kb]gZeh\ [�W�� �D�Q�W����D�Q��W����� DQQQ�W���� hij_^_ey_lky�j_Zdpby�kbkl_fu�gZ�klZg^Zjlgu_�kb]gZeu� ���� \uoh^ghc� kb]gZe� \�W�� hij_^_ey_lky� dZd� kmi_jihabpby� \uoh^guo� kb]gZeh\ \L�W����



���

� : Ij_h[jZah\Zgb_f� EZieZkZ� gZau\Z_lky ij_h[jZah\Zgb_� nmgdpbb� [�W�� i_j_f_gghc� W \nmgdpbx� [�V�� ^jm]hc� i_j_f_gghc� ijb� ihfhsb� hi_jZlhjZ� ��Hkgh\gufb�k\hckl\Zfb�ij_h[jZah\Zgby�EZieZkZ�y\eyxlky�ke_^mxsb_��Z� l_hj_fZ�ebg_cghklb� �[� l_hj_fZ�ih^h[by� �\� l_hj_fZ�aZlmoZgby� �]� l_hj_fZ�aZiZa^u\Zgby� b ^j�< �K I_j_^Zlhqghc�nmgdpb_c�h[t_dlZ�gZau\Z_lky�hlghr_gb_�ij_h[jZah\Zggh]h�ih�EZieZkm�\uoh^gh]h� kb]gZeZ� \�V�� d ij_h[jZah\Zgghfm� ih� EZieZkm� \oh^ghfm� kb]gZem� [�V�� ijb�gme_\uo�gZqZevguo�mkeh\byo�
JZa^_e��

� : Hkgh\gufb�k\hckl\Zfb�dhgnhjfgh]h�hlh[jZ`_gby�y\eyxlky�Z� ebgby� h^ghc� dhfie_dkghc� iehkdhklb� hlh[jZ`Z_lky� \ ebgbx� ^jm]hc� dhfie_dkghc�iehkdhklb�[� [_kdhg_qgh� fZeuc� m]he� hlh[jZ`Z_lky� \ lZdhc� `_� [_kdhg_qgh� fZeuc� m]he�� m]eu�khojZgyxlky�\� lj_m]hevgbd�h^ghc�dhfie_dkghc�iehkdhklb�hlh[jZ`Z_lky�\ lZdhc�`_�beb�ih^h[guc�lj_m]hevgbd�^jm]hc�dhfie_dkghc�iehkdhklb��gZijZ\e_gb_�h[oh^Z�khojZgy_lky�]� \gmlj_ggyy� h[eZklv� h^gh]h� lj_m]hevgbdZ� ij_h[jZam_lky� \h� \gmlj_ggxx� h[eZklv�^jm]h]h�lj_m]hevgbdZ�< 5H�Z�� �0�Z��FRV�M�Z��,P�Z�� �0�Z��VLQ�M�Z��K ��
� : Wdki_jbf_glZevgh� ihemqZxl� :QO� b NQO�� :QO� ij_^klZ\ey_l� kh[hc� hlghr_gb_�Zfieblm^u� \uoh^gh]h� kb]gZeZ� d Zfieblm^_� \oh^gh]h� kb]gZeZ��NQO� ± jZaghklv� nZa�\uoh^gh]h�b \oh^gh]h�kb]gZeZ�< �� �

K �� : <_kh\Zy� nmgdpby� ij_^klZ\ey_l kh[hc� h[jZlgh_� ij_h[jZah\Zgb_� Nmjv_� hl� :NO��
< ?keb�K�W��± i_j_oh^gZy�nmgdpby��lh�:�LZ�� ��LZ��K�LZ��K �



���

JZa^_e��
� : H[udgh\_ggufb� ^bnn_j_gpbZevgufb� mjZ\g_gbyfb� hibku\Zxlky� Zi_jbh^bq_kdh_�a\_gh�i_j\h]h ihjy^dZ��Zi_jbh^bq_kdh_�a\_gh�\lhjh]h�ihjy^dZ��dhe_[Zl_evgh_�a\_gh�< M j_Zevguo�a\_gv_\�:QO�0�Z��o ��ijb�Zo f��M b^_Zevgh�^bnn_j_gpbjmxs_]h�a\_gZ�0�Z��o f ijb�Zo f��_]h�g_hkms_kl\bfhklv�lZd`_�\b^gZ�ba�\j_f_gguo�oZjZdl_jbklbd��lZd�dZd�K�W�  �G�W���Z Z�W�� �G
�W��K Lbih\u_�a\_gvy�ih^jZa^_eyxlky�gZ�Z� klZlbq_kdb_��m dhlhjuo�klZlbq_kdZy�oZjZdl_jbklbdZ�hlebqgZ�hl�gmey�[� ^bnn_j_gpbjmxsb_��m dhlhjuo�klZlbq_kdZy�oZjZdl_jbklbdZ�jZ\gZ�gmex�\� ZklZlbq_kdb_��m dhlhjuo�klZlbq_kdZy�oZjZdl_jbklbdZ�g_�kms_kl\m_l�
� : >ey� h^ghdhglmjghc� kbkl_fu� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby� fh`gh� aZibkZlv�i_j_^Zlhqgu_� nmgdpbb� ih� dZgZem� j_]mebjh\Zgby�� ih� dZgZem� \hafms_gby�� ih� dZgZem�hrb[db�< Ijb�ihke_^h\Zl_evghf�kh_^bg_gbb��� ��

��Ijb�iZjZee_evghf�kh_^bg_gbb��� �� �K ;_a�^hihegbl_evguo�ij_h[jZah\Zgbc�ijhba\h^blky�i_j_ghk�maeZ�q_j_a�ma_e�b i_j_ghk�kmffZlhjZ�q_j_a�kmffZlhj�� : Nbabq_kdb�g_�j_Zebam_f�>�aZdhg�j_]mebjh\Zgby�< <\_^_gb_� \ aZdhg� j_]mebjh\Zgby� ^bnn_j_gpbZevghc� khklZ\eyxs_c� m\_ebqb\Z_l�[ukljh^_ckl\b_�j_]meylhjZ�K AgZd� �±�� m i_j_^Zlhqguo� nmgdpbc� j_]meylhjZ� mqblu\Z_l� lhl� nZdl�� qlh� j_]meylhj�\dexqZ_lky�\ kbkl_fm�ih�ijbgpbim�hljbpZl_evghc�h[jZlghc�k\yab�
JZa^_e��

� : Kbkl_fZ�� dhlhjZy� ihke_� kgylby� \hafms_gby� ijbgbfZ_l� gh\h_� khklhygb_� jZ\gh\_kby��hlebqgh_�hl�i_j\hgZqZevgh]h��gZau\Z_lky�g_cljZevghc�< Kbkl_fZ� Z\lhfZlbq_kdh]h� mijZ\e_gby� g_� mklhcqb\Z�� lZd� dZd� h^bg� ba dhjg_c� 6�iheh`bl_evguc�K Kbkl_fZ� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby�� m dhlhjhc� dhjgb� oZjZdl_jbklbq_kdh]h�mjZ\g_gby�jZkiheh`_gu�ke_\Z�hl�fgbfhc�hkb��mklhcqb\Z�



���

� : G_h[oh^bfh_� mkeh\b_� mklhcqb\hklb� y\ey_lky� b ^hklZlhqguf� ^ey� kbkl_f��hibku\Zxsboky�h[udgh\_ggufb�^bnn_j_gpbZevgufb�mjZ\g_gbyfb�i_j\h]h�b \lhjh]h�ihjy^dZ�< < khhl\_lkl\bb� k djbl_jb_f� =mj\bpZ� kbkl_fZ� mklhcqb\Z�� '�  � ! �� '�  � ! ��'�  � ! ��K >ey� bkke_^h\Zgby� mklhcqb\hklb� k ihfhsvx� djbl_jby� JZmkZ� g_h[oh^bfh� jZkiheZ]Zlv�mjZ\g_gb_f��dhlhjh_�hibku\Z_l�kbkl_fm�Z\lhfZlbq_kdh]h�mijZ\e_gby�
� : ?keb� jZahfdgmlZy� kbkl_fZ� g_� mklhcqb\Z�� lh� ^ey� lh]h�� qlh[u� aZfdgmlZy� kbkl_fZ� [ueZ�mklhcqb\hc��g_h[oh^bfh�b ^hklZlhqgh��qlh[u�:NO�jZahfdgmlhc�kbkl_fu�ho\Zlu\Zeh�lhqdm� ����� L���P��� jZa�� ]^_�P ± qbkeh� ijZ\uo� dhjg_c� oZjZdl_jbklbq_kdh]h� mjZ\g_gby�jZahfdgmlhc�kbkl_fu�< < khhl\_lkl\bb� k djbl_jb_f� FboZceh\Z� kbkl_fZ� Z\lhfZlbq_kdh]h� mijZ\e_gby� g_�mklhcqb\Z��lZd�dZd�dhjgb�g_�y\eyxlky�^_ckl\bl_evgufb�q_j_^mxsbfbky�f_`^m�kh[hc�K < khhl\_lkl\bb�k djbl_jb_f�GZcd\bklZ�kbkl_fZ�mklhcqb\Z��lZd�dZd�:NO�jZahfdgmlhc�kbkl_fu�g_�ho\Zlu\Z_l�lhqdm��±���L���

JZa^_e��
� : Kbgl_a�mklhcqb\uo�kbkl_f�[Zabjm_lky�gZ�djbl_jbb�mklhcqb\hklb�GZcd\bklZ�< =jZgbpZ� mklhcqb\hklb� ^ey� kbkl_f� Z\lhfZlbq_kdh]h� j_]mebjh\Zgby�� k j_]meylhjZfb��bf_xsbfb ^\Z�gZkljh_gguo�iZjZf_ljZ��kljhblky�\ iehkdhklb�iZjZf_ljh\�gZkljhcdb�V�± V� �IB�j_�]meylhj��beb�V� ± V� �I>�j_]meylhj��ih�mjZ\g_gbx�beb� khhl\_lkl\_ggh�K AZ^ZqZ� kbgl_aZ� kbkl_f� j_]mebjh\Zgby� k I� beb�B�j_]meylhjhf� j_rZ_lky� h^ghagZqgh��lZd�dZd�bf_xlky�^\Z�mjZ\g_gby�b ^\Z�g_ba\_Flguo�ZS b V� �beb�V���
� : D dhjg_\uf� f_lh^Zf� hp_gdb� aZiZkZ� mklhcqb\hklb� hlghkylky� kl_i_gv� mklhcqb\hklb� bkl_i_gv�dhe_[Zl_evghklb�< IhdZaZl_ev�dhe_[Zl_evghklb�± wlh�fZdkbfmf�:QO�aZfdgmlhc�kbkl_fu�K Dhjg_\u_� hp_gdb� aZiZkZ� mklhcqb\hklb� \\h^ylky� \ jZkkfhlj_gb_� q_j_a� jZkrbj_ggu_�Zfieblm^gh�nZah\u_�oZjZdl_jbklbdb�
� : ?keb� aZiZk� mklhcqb\hklb� hp_gb\Z_lky� ihdZaZl_e_f� dhe_[Zl_evghklb�F�� lh� aZfdgmlZy�kbkl_fZ� h[eZ^Z_l� aZ^Zgguf� aZiZkhf� mklhcqb\hklb�� _keb� :NO� jZahfdgmlhc� kbkl_fu�dZkZ_lky�hdjm`ghklb�jZ^bmkZ�U  �0��0� ± ���k p_gljhf�\ lhqd_�O  �0���0� ± ���< AZ^ZqZ� hij_^_e_gby� gZkljh_d� j_]meylhjh\�IB b�I>�gZ� aZ^Zgguc� aZiZk� mklhcqb\hklb�j_rZ_lky�g_h^ghagZqgh��AZ^ZqZ�bf__l�[_kdhg_qgh_�fgh`_kl\h�j_r_gbc�K Kljmdlmjgh�g_mklhcqb\ufb�gZau\Zxlky�kbkl_fu��dhlhju_�g_�fh]ml�klZlv�mklhcqb\ufb�gb ijb�dZdbo�dhf[bgZpbyo�agZq_gbc�bo�iZjZf_ljh\�

JZa^_e��



���

� : Ijyfufb� ihdZaZl_eyfb� dZq_kl\Z� y\eyxlky� ihdZaZl_eb�� dhlhju_� iha\heyxl�g_ihkj_^kl\_ggh�ih�djb\hc�i_j_oh^gh]h�ijhp_kkZ�hp_gb\Zlv�dZq_kl\h�j_]mebjh\Zgby��D gbf� hlghkylky� klZlbq_kdZy� hrb[dZ� j_]mebjh\Zgby�� ^bgZfbq_kdZy� hrb[dZ�j_]mebjh\Zgby��\j_fy�j_]mebjh\Zgby��i_j_j_]mebjh\Zgb_��kl_i_gv�aZlmoZgby�< >ey� hp_gdb� dZq_kl\Z� j_]mebjh\Zgby� dhe_[Zl_evguo� i_j_oh^guo ijhp_kkh\�bkihevam_lky�kl_i_gv�dhe_[Zl_evghklb�K Iheh`bl_evguf�nZdlhjhf� bkihevah\Zgby� bgl_]jZevguo� djbl_jb_\� dZq_kl\Z� y\ey_lky�ihemq_gb_� h[s_c� hp_gdb� [ukljh^_ckl\by� b hldehg_gby� j_]mebjm_fhc� \_ebqbgu� hl�mklZgh\b\r_]hky�agZq_gby�
� : ?keb� <QO� ij_^klZ\bfZ kmffhc� b dZ`^hc� khklZ\eyxs_c� khhl\_lkl\m_l� i_j_oh^guc�ijhp_kk��lh�b i_j_oh^guc�ijhp_kk�ij_^klZ\ey_lky�kmffhc�khklZ\eyxsbo�< ?keb� <QO� gZ� hkb� hj^bgZl� m\_ebqb\Z_lky� \ D jZa�� lh� b i_j_oh^guc� ijhp_kk�m\_ebqb\Z_lky�\ D jZa�K Dhg_qgh_�agZq_gb_�i_j_oh^gh]h�ijhp_kkZ�jZ\gh�gZqZevghfm�agZq_gbx�<QO��gZqZevgh_�agZq_gb_�i_j_oh^gh]h�ijhp_kkZ�jZ\gh�dhg_qghfm�agZq_gbx�<QO�

JZa^_e��
� : Kbgl_a� nmgdpbhgZevghc� kljmdlmju� aZdexqZ_lky� \ \u[hj_� dhgdj_lguo� we_f_glh\� bkh]eZkh\Zgbb�bo�oZjZdl_jbklbd�< D lhqguf�f_lh^Zf�jZkq_lZ�iZjZf_ljh\�gZkljh_d�j_]meylhjh\�hlghkylky�f_lh^�J:NO�b]jZnhZgZeblbq_kdbc�f_lh^�K JZkq_l�iZjZf_ljh\�gZkljh_d�j_]meylhjh\�gZau\Z_lky�iZjZf_ljbq_kdbf�kbgl_ahf�
� : HilbfZevgufb� iZjZf_ljZfb� gZkljh_d� j_]meylhjh\� kh]eZkgh� f_lh^m� J:NO� y\eyxlky�gZkljhcdb�� h[_ki_qb\Zxsb_� aZ^Zggmx� kl_i_gv� dhe_[Zl_evghklb� b fbgbfmf�d\Z^jZlgh]h�bgl_]jZevgh]h�djbl_jby�< DZq_kl\h� j_]mebjh\Zgby� \ f_lh^_� J:NO� hp_gb\Z_lky� d\Z^jZlbqguf� bgl_]jZevguf�djbl_jb_f�K >ey� j_]meylhjh\� k ^\mfy� gZkljh_qgufb� iZjZf_ljZfb� hilbfZevguf� gZkljhcdZfkhhl\_lkl\m_l� lhqdZ�� e_`ZsZy� gZ� djb\hc� aZ^Zgghc� kl_i_gb� dhe_[Zl_evghklb� \iehkdhklb� gZkljh_qguo� iZjZf_ljh\�� \ dhlhjhc� d\Z^jZlbqguc� bgl_]jZevguc� djbl_jbc�fbgbfZe_g�
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	Âîçìóùåíèå íàçûâàåòñÿ èìïóëüñíûì, åñëè îíî äåéñòâóåò â òå÷åíèå êîðîòêîãî ïðîìåæóòêà âðåìåíè ((t) (ðèñ. 6.13, à). Èìïóëüñ ñ÷èòàþò ìãíîâåííûì, åñëè çà âðåìÿ (t êîîðäèíàòà íå óñïåâàåò çàìåòíî èçìåíèòüñÿ. Â ýòîì ñëó÷àå åãî âëèÿíèå  çàêëþ÷àåòñÿ â ìãíîâåííîì ñäâèãå èçîáðàæàþùåé òî÷êè M0 ñèñòåìû èç íà÷àëüíîãî ïîëîæåíèÿ M0 â íåêîòîðîå äðóãîå ïîëîæåíèå M0'. Òðàåêòîðèÿ íåâîçìóùåííîãî äâèæåíèÿ èñõîäèò èç òî÷êè M, à âîçìóùåííîãî – èç M0' è îòëè÷àåòñÿ îò ïåðâîé (ðèñ. 6.13, á). Âëèÿíèå èìïóëüñà ñêàçûâàåòñÿ íà âñåì äâèæåíèè ñèñòåìû, õîòÿ îí äåéñòâîâàë òîëüêî ïðè âðåìåíè (t.
	6.5.1   Îðáèòàëüíàÿ óñòîé÷èâîñòü
	Òàáëèöà 6.1
	i

	Òàáëèöà Ðàóñà ê ïðèìåðó 6.1
	Ðèñ. 7.5   Êîðíåâûå ïîêàçàòåëè îöåíêè çàïàñà óñòîé÷èâîñòè:
	Åñëè çàïàñ óñòîé÷èâîñòè áóäåò çàäàí ÷åðåç ïîêàçàòåëü (çàä, òî ñèñòåìà äîëæíà èìåòü ñòåïåíü óñòîé÷èâîñòè áîëüøå èëè ðàâíóþ çàäàííîé ( ( (çàä, è îáëàñòü ðàñïîëîæåíèÿ êîðíåé áóäåò íàõîäèòüñÿ ñëåâà îò ïðÿìîé ( = (çàä (ðèñ. 7.5, à).
	.
	Àíàëèç ÀÔÕ ðàçîìêíóòîé ñèñòåìû ïîêàçûâàåò, ÷òî, êàê âèäíî èç ðèñ. 7.8, åå ìîäóëü ðàâåí äëèíå îòðåçêà ÎÂ, ò.å. (Wp.c(i()( = OÂ.

	Åñëè èçìåíÿòü ÷àñòîòó îò 0 äî (, òî  îòíîøåíèå âíà÷àëå âîçðàñòàåò, à çàòåì íà÷èíàåò óìåíüøàòüñÿ, ñëåäîâàòåëüíî, è À×Õ çàìêíóòîé ñèñòåìû âíà÷àëå áóäåò âîçðàñòàòü, à çàòåì óìåíüøàòüñÿ, ò.å. áóäåò èìåòü ìàêñèìóì. Äëÿ òîãî, ÷òîáû ýòîò ìàêñèìóì èìåë çàäàííóþ âåëè÷èíó, à, ñëåäîâàòåëüíî, áûë çàäàí ïîêàçàòåëü êîëåáàòåëüíîñòè, íåîáõîäèìî, ÷òîáû ãåîìåòðè÷åñêè íà ïëîñêîñòè ÀÔÕ ðàçîìêíóòîé  ñèñòåìû îòíîøåíèå  îòðåçêîâ ÎÂ è ÀÂ èìåëî ïîñòîÿííóþ âåëè÷èíó (ðèñ. 7.8):
	7.4   ÀÍÀËÈÇ ÑÈÑÒÅÌ ÍÀ ÇÀÏÀÑ ÓÑÒÎÉ×ÈÂÎÑÒÈ
	7.4.1   Ðàñøèðåííûå ÷àñòîòíûå õàðàêòåðèñòèêè


	Ðèñ. 7.10   Ðàñøèðåííàÿ ÷àñòîòíàÿ õàðàêòåðèñòèêà
	ïî ñòåïåíè óñòîé÷èâîñòè:
	à ( ïëîñêîñòü êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ;
	Ñðàâíåíèå ÀÔÕ è ÐÀÔÕ ïîêàçûâàåò, ÷òî äëÿ ëþáîé ÷àñòîòû çíà÷åíèÿ  M(m, (), ((m, () áîëüøå  ïî àáñîëþòíîé âåëè÷èíå, ÷åì M((), (((), ïîýòîìó ãîäîãðàô W((m( + i() øèðå, ÷åì W(i().
	7.4.2   Àíàëèç ñèñòåì íà çàïàñ óñòîé÷èâîñòè

	Ñîãëàñíî êðèòåðèþ Íàéêâèñòà  çàìêíóòàÿ ñèñòåìà  íàõîäèòñÿ íà ãðàíèöå óñòîé÷èâîñòè, åñëè ÀÔÕ ðàçîìêíóòîé ñèñòåìû ïðîõîäèò ÷åðåç òî÷êó (-1, i0). Ïðèìåíÿÿ ýòîò êðèòåðèé äëÿ èññëåäîâàíèÿ ñèñòåìû íà çàïàñ  óñòîé÷èâîñòè, ñëåäóåò, ÷òî åñëè ðàçîìêíóòàÿ ñèñòåìà îáëàäàåò çàïàñîì óñòîé÷èâîñòè è ðàñøèðåííàÿ àìïëèòóäíî-ôàçîâàÿ õàðàêòåðèñòèêà íå îõâàòûâàåò òî÷êó (-1, i0), òî çàìêíóòàÿ  ñèñòåìà èìååò çàïàñ óñòîé÷èâîñòè íå ìåíüøå, ÷åì çàäàííûé.
	Ïðè àíàëèçå ñèñòåìû íà çàïàñ óñòîé÷èâîñòè ïî ìîäóëþ è ïî ôàçå íåîáõîäèìî ïîñòðîèòü ÀÔÕ çàìêíóòîé ñèñòåìû è îïðåäåëèòü èññëåäóåìûå çàïàñû óñòîé÷èâîñòè ãðàôè÷åñêè, ñîãëàñíî èõ îïðåäåëåíèþ.
	7.5    ÑÈÍÒÅÇ ÑÈÑÒÅÌ, ÎÁËÀÄÀÞÙÈÕ ÇÀÄÀÍÍÛÌ
	ÇÀÏÀÑÎÌ ÓÑÒÎÉ×ÈÂÎÑÒÈ
	7.5.1   Ñèñòåìà ñ Ï-ðåãóëÿòîðîì
	Ñèñòåìà ñ È-ðåãóëÿòîðîì
	7.6   ÎÁÅÑÏÅ×ÅÍÈÅ ÓÑÒÎÉ×ÈÂÎÑÒÈ È ÏÎÂÛØÅÍÈÅ
	ÇÀÏÀÑÀ ÓÑÒÎÉ×ÈÂÎÑÒÈ Ñ ÏÎÌÎÙÜÞ
	ËÎÃÀÐÈÔÌÈ×ÅÑÊÈÕ ×ÀÑÒÎÒÍÛÕ ÕÀÐÀÊÒÅÐÈÑÒÈÊ


	Ðèñ. 7.18    Îöåíêà âëèÿíèÿ ïîñòîÿííîé âðåìåíè íà
	óñòîé÷èâîñòü ñèñòåìû:
	à ( À×Õ; á ( Ô×Õ
	Íà ðèñ. 7.18 èçîáðàæåíû ëîãàðèôìè÷åñêèå ÷àñòîòíûå õàðàêòåðèñòèêè äëÿ ðàçîìêíóòîé ñèñòåìû ñ ïåðåäàòî÷íîé ôóíêöèåé
	7.9   ÊÎÐÐÅÊÒÈÐÓÞÙÈÅ ÓÑÒÐÎÉÑÒÂÀ
	7.9.1   Ïîñëåäîâàòåëüíàÿ êîððåêöèÿ
	7.9.2   Ïàðàëëåëüíàÿ êîððåêöèÿ


	Â çàâèñèìîñòè îò òèïà êîððåêòèðóþùåãî óñòðîéñòâà ðàçëè÷àþò ñëåäóþùèå òèïû îáðàòíûõ ñâÿçåé:
	Ðèñ. 7.22    Ñòðóêòóðíàÿ ñõåìà ïàðàëëåëüíîé êîððåêöèè:
	à ( ïðÿìàÿ ñâÿçü;  á ( îáðàòíàÿ ñâÿçü
	7.10   ÒÐÅÍÈÐÎÂÎ×ÍÛÅ ÇÀÄÀÍÈß
	7.11   ÒÅÑÒ
	ÈÑÑËÅÄÎÂÀÍÈÅ ÊÀ×ÅÑÒÂÀ ÏÐÎÖÅÑÑÎÂ
	ÐÅÃÓËÈÐÎÂÀÍÈß

	Êà÷åñòâî ðåãóëèðîâàíèÿ ñ÷èòàåòñÿ óäîâëåòâîðèòåëüíûì, åñëè ïåðåðåãóëèðîâàíèå íå ïðåâûøàåò 30 ( 40 %.
	Èíîãäà òðåáîâàíèÿ ïî êà÷åñòâó ðåãóëèðîâàíèÿ ìîãóò áûòü áîëåå  æåñòêèå, íàïðèìåð, ïåðåõîäíûé ïðîöåññ äîëæåí áûòü ìîíîòîííûì èëè ìîíîòîííûì è áåç ïåðåãèáîâ.

	Ðèñ. 8.6   Îïðåäåëåíèå êà÷åñòâà êîëåáàòåëüíûõ ïåðåõîäíûõ
	ïðîöåññîâ ïî ñòåïåíè óñòîé÷èâîñòè:
	Êàê âèäíî èç ðèñ. 8.6, äâà êîëåáàòåëüíûõ ïåðåõîäíûõ ïðîöåññà  ðàçíîé ÷àñòîòû èìåþò îäèíàêîâûå îãèáàþùèå, ò.å. yîãèá = e((t. Íî ïðè îäèíàêîâîé ñòåïåíè óñòîé÷èâîñòè êà÷åñòâî ýòèõ ïåðåõîäíûõ ïðîöåññîâ  ñóùåñòâåííî îòëè÷àåòñÿ  äðóã îò äðóãà. Ñëåäîâàòåëüíî, çíàíèÿ ñòåïåíè óñòîé÷èâîñòè äëÿ îöåíêè êà÷åñòâà êîëåáàòåëüíûõ ïåðåõîäíûõ ïðîöåññîâ íåäîñòàòî÷íî.
	Ñòåïåíü çàòóõàíèÿ èçìåíÿåòñÿ îò 0 äî 1, à ñòåïåíü êîëåáàòåëüíîñòè ( îò 0 äî (. Íàèáîëåå ÷àñòî  èñïîëüçóþòñÿ ñëåäóþùèå èõ çíà÷åíèÿ: m = 0,141 (? = 0,61); m = 0,221 (? = 0,75); m = 0,366 (? = 0,9); m = 0,478          (? = 0,95).
	Èç ïîñëåäíåãî ñîîòíîøåíèÿ âèäíî, ÷òî â ñèñòåìàõ ñ Ï-ðåãóëÿòîðîì ñòàòè÷åñêàÿ îøèáêà óìåíüøàåòñÿ ñ óâåëè÷åíèåì çíà÷åíèÿ ïàðàìåòðà íàñòðîéêè ðåãóëÿòîðà. Â ðåàëüíûõ ñèñòåìàõ áåðåòñÿ ìàêñèìàëüíî âîçìîæíîå çíà÷åíèå S1, èñõîäÿ èç îáåñïå÷åíèÿ çàïàñà óñòîé÷èâîñòè.
	Êâàäðàòè÷íûé êðèòåðèé, êàê è ëèíåéíûé, ìîæíî âû÷èñëèòü áåç ïîñòðîåíèÿ  ïåðåõîäíîãî ïðîöåññà ïî ÷àñòîòíîé  õàðàêòåðèñòèêå çàìêíóòîé  ñèñòåìû è ïðåîáðàçîâàíèþ ïî Ôóðüå îò âõîäíîãî ñèãíàëà.
	8.2   ×ÀÑÒÎÒÍÛÅ ÌÅÒÎÄÛ ÀÍÀËÈÇÀ ÊÀ×ÅÑÒÂÀ
	ÐÅÃÓËÈÐÎÂÀÍÈß
	8.2.1   Çàâèñèìîñòü ìåæäó ïåðåõîäíîé è
	÷àñòîòíûìè õàðàêòåðèñòèêàìè



	.
	Ïðåäñòàâëÿÿ ÀÔÕ ÷åðåç äåéñòâèòåëüíóþ è ìíèìóþ ÷àñòü         W(i() = Re(() + iIm(() è ðàçëàãàÿ ei(t ïî ôîðìóëå Ýéëåðà, âûðàæåíèå äëÿ ïåðåõîäíîé  ôóíêöèè ïðåîáðàçóåòñÿ ê áîëåå óäîáíîìó âèäó ñ èñïîëüçîâàíèåì Â×Õ ( Re(():
	8.2.2   Ñâîéñòâà âåùåñòâåííî-÷àñòîòíûõ õàðàêòåðèñòèê è
	ñîîòâåòñòâóþùèõ èì ïåðåõîäíûõ ïðîöåññîâ
	à ( Â×Õ; á ( ïåðåõîäíûå ïðîöåññû
	2   Ñîîòâåòñòâèå  ìàñøòàáîâ ïî îñè îðäèíàò äëÿ Rå(() è ó(t).
	Åñëè óìíîæèòü Rå(() íà ïîñòîÿííûé ìíîæèòåëü (, òî ñîîòâåòñòâóþùåå çíà÷åíèå ó(t) òîæå óìíîæàåòñÿ íà ýòîò ìíîæèòåëü ( (ðèñ. 8.8).
	3   Ñîîòâåòñòâèå  ìàñøòàáîâ ïî îñè  àáñöèññ äëÿ Rå(() è ó(t).

	Åñëè àðãóìåíò ( â ñîîòâåòñòâóþùåì âûðàæåíèè ÷àñòîòíîé õàðàêòåðèñòèêè óìíîæèòü íà ïîñòîÿííîå ÷èñëî, òî àðãóìåíò â ñîîòâåòñòâóþùåì âûðàæåíèè ïåðåõîäíîãî ïðîöåññà áóäåò äåëèòüñÿ íà ýòî ÷èñëî (ðèñ. 8.9), ò.å.
	4   Íà÷àëüíîå  çíà÷åíèå Â×Õ ðàâíî êîíå÷íîìó çíà÷åíèþ ïåðåõîäíîé õàðàêòåðèñòèêè (ðèñ. 8.9)
	5   Êîíå÷íîå  çíà÷åíèå Â×Õ ðàâíî íà÷àëüíîìó çíà÷åíèþ ïåðåõîäíîé õàðàêòåðèñòèêè

	Ðèñ.  8.10   Ðàçëè÷íûå âèäû Â×Õ:
	à ( ñ ðàçðûâàìè; á ( ñ âûñîêèì îñòðûì óãëîì
	6   ×òîáû  ïåðåõîäíàÿ  õàðàêòåðèñòèêà  èìåëà ïåðåðåãóëèðîâàíèå ( ( 18 %, Â×Õ äîëæíà áûòü ïîëîæèòåëüíîé íåâîçðàñòàþùåé ôóíêöèåé ÷àñòîòû, ò.å. Rå(() > 0, .
	7   Óñëîâèÿ  ìîíîòîííîãî  ïðîòåêàíèÿ  ïåðåõîäíîãî ïðîöåññà.
	×òîáû  ïåðåõîäíîé ïðîöåññ èìåë  ìîíîòîííûé õàðàêòåð, äîñòàòî÷íî, ÷òîáû  ñîîòâåòñòâóþùàÿ åìó Â×Õ Rå(() ÿâëÿëàñü  ïîëîæèòåëü-
	à ( Â×Õ; á (  ïåðåõîäíîé ïðîöåññ
	íîé, íåïðåðûâíîé  ôóíêöèåé ÷àñòîòû ñ îòðèöàòåëüíîé, óáûâàþùåé, ïî àáñîëþòíîé âåëè÷èíå ïðîèçâîäíîé (ðèñ. 8.12) Rå(() > 0,  < 0.
	8   Îïðåäåëåíèå  íàèáîëüøåãî  çíà÷åíèÿ  ïåðåðåãóëèðîâàíèÿ (max ïåðåõîäíîãî ïðîöåññà ïî ìàêñèìóìó Â×Õ (ðèñ. 8.13)


	Ðèñ. 8.14   Àïïðîêñèìàöèÿ Â×Õ òðàïåöèåé
	Ïðè àíàëèçå óñòîé÷èâîñòè è êà÷åñòâà àâòîìàòè÷åñêèõ ñèñòåì ïðåäïîëàãàëîñü, ÷òî çíà÷åíèÿ ïàðàìåòðîâ îáúåêòà è óïðàâëÿþùåãî óñòðîéñòâà  îñòàþòñÿ â ïðîöåññå ýêñïëóàòàöèè ñèñòåìû ïîñòîÿííûìè. Â äåéñòâèòåëüíîñòè æå ïàðàìåòðû ñèñòåìû ïîñòîÿííî èçìåíÿþòñÿ ïî ðàçíûì ïðè÷èíàì, ýòî òàê íàçûâàåìîå, ýêñïëóàòàöèîííîå èçìåíåíèå. Êðîìå òîãî, çíà÷åíèÿ  ïàðàìåòðîâ ìîãóò èìåòü ðàçáðîñ âñëåäñòâèå äîïóñêîâ íà èçãîòîâëåíèå è òåêóùèå çíà÷åíèÿ ïåðåìåííûõ îòëè÷àþòñÿ îò ðàñ÷åòíûõ. Â ñâÿçè ñ ýòèì âîçíèêàåò çàäà÷à  îïðåäåëåíèÿ  âëèÿíèÿ ðàçáðîñà è èçìåíåíèÿ  ïàðàìåòðîâ ñèñòåìû íà ñòàòè÷åñêèå è äèíàìè÷åñêèå ñâîéñòâà ïðîöåññà óïðàâëåíèÿ.
	Âëèÿíèÿ âàðèàöèé ïàðàìåòðîâ ñèñòåìû íà åå ñòàòè÷åñêèå è äèíàìè÷åñêèå ñâîéñòâà íàçûâàþòñÿ ïàðàìåòðè÷åñêèìè âîçìóùåíèÿìè, à âîçíèêàþùèå ïðè ýòîì îòêëîíåíèÿ õàðàêòåðèñòèê  ñèñòåìû îò ðàñ÷åòíûõ çíà÷åíèé ( ïàðàìåòðè÷åñêèìè ïîãðåøíîñòÿìè (îøèáêàìè).
	Äëÿ îöåíêè ñòåïåíè âëèÿíèÿ ðàçáðîñà è èçìåíåíèÿ ïàðàìåòðîâ ñèñòåìû èñïîëüçóþò ïîíÿòèå ( ÷óâñòâèòåëüíîñòü ñèñòåìû. ×óâñòâèòåëüíîñòü ( ýòî ñâîéñòâî ñèñòåìû èçìåíÿòü ñâîè âûõîäíûå ïåðåìåííûå è ïîêàçàòåëè êà÷åñòâà ïðè îòêëîíåíèè òîãî èëè èíîãî åå ïàðàìåòðà îò èñõîäíîãî èëè ðàñ÷åòíîãî çíà÷åíèÿ. Äëÿ îáîçíà÷åíèÿ ïðîòèâîïîëîæíîãî ñâîéñòâà èñïîëüçóåòñÿ ïîíÿòèå "ãðóáîñòü" è ñèñòåìû, ñîõðàíÿþùèå ñâîè ñâîéñòâà ïðè ëþáûõ ïàðàìåòðè÷åñêèõ âîçìóùåíèÿõ, íàçûâàþòñÿ ãðóáûìè èëè ðîáàñòíûìè.
	Ôóíêöèåé ÷óâñòâèòåëüíîñòè íàçûâàåòñÿ ÷àñòíàÿ ïðîèçâîäíàÿ êàêîé-ëèáî äèíàìè÷åñêîé  õàðàêòåðèñòèêè èëè êàêîãî-ëèáî  ïîêàçàòåëÿ ïî èçìåíÿþùåìóñÿ (âàðüèðóåìîìó) ïàðàìåòðó ki. Íàïðèìåð, äëÿ ïåðåäàòî÷íîé ôóíêöèè W(s, ki), çàâèñÿùåé îò ïàðàìåòðà ki, ôóíêöèÿ ÷óâñòâèòåëüíîñòè îïðåäåëÿåòñÿ êàê
	                            (8.26)
	Ïðè ïðîåêòèðîâàíèè ñèñòåì óïðàâëåíèÿ íåîáõîäèìî ïðåäâàðèòåëüíî îöåíèâàòü òàêèå ñòðóêòóðíûå ñâîéñòâà îáúåêòîâ êàê óïðàâëÿåìîñòü è íàáëþäàåìîñòü.
	Îáúåêò íàçûâàåòñÿ ïîëíîñòüþ óïðàâëÿåìûì, åñëè åãî ñ ïîìîùüþ íåêîòîðîãî îãðàíè÷åííîãî óïðàâëÿþùåãî âîçäåéñòâèÿ ìîæíî ïåðåâåñòè â òå÷åíèå êîíå÷íîãî èíòåðâàëà âðåìåíè èç ëþáîãî íà÷àëüíîãî ñîñòîÿíèÿ â çàäàííîå êîíå÷íîå ñîñòîÿíèå. Äëÿ îñóùåñòâëåíèÿ òàêîãî ïåðåâîäà îáúåêòà íåîáõîäèìî, íî íå äîñòàòî÷íî, ÷òîáû  êàæäàÿ èç êîîðäèíàò ñîñòîÿíèÿ çàâèñåëà õîòÿ áû îò îäíîé èç ñîñòàâëÿþùèõ óïðàâëÿþùåãî âîçäåéñòâèÿ.
	Ëèíåéíûé ñòàöèîíàðíûé îáúåêò íàçûâàåòñÿ ïîëíîñòüþ íàáëþäàåìûì, åñëè ïî ðåçóëüòàòàì íàáëþäåíèÿ (èçìåðåíèÿ èëè èçìåðåíèÿ è âû÷èñëåíèÿ) âûõîäíûõ êîîðäèíàò ìîæíî îïðåäåëèòü (âîññòàíîâèòü) ïðåäûäóùèå çíà÷åíèÿ  êîîðäèíàò ñîñòîÿíèÿ. Äëÿ ïîëíîé  íàáëþäàåìîñòè èëè  âîññòàíàâëèâàåìîñòè  îáúåêòà  íåîáõîäèìî (íî íå äîñòàòî÷íî), ÷òîáû êàæäàÿ êîîðäèíàòà ñîñòîÿíèÿ áûëà ñâÿçàíà ïî ìåíüøåé ìåðå  ñ îäíèì èç íàáëþäàåìûõ ñèãíàëîâ.
	9.1   ÇÀÄÀ×È ÑÈÍÒÅÇÀ

	Ðàññìîòðåííûå  âûøå çàäà÷è  îòíîñÿòñÿ ê çàäà÷àì àíàëèçà àâòîìàòè÷åñêèõ ñèñòåì. Çàäà÷è ñèíòåçà ìîæíî ðàññìàòðèâàòü êàê îáðàòíûå çàäà÷àì àíàëèçà. Îíè ïîäðàçäåëÿþòñÿ íà äâà âèäà: âî-ïåðâûõ, òðåáóåòñÿ îïðåäåëèòü ñòðóêòóðó, âî-âòîðûõ, ïàðàìåòðû ñèñòåìû ïî çàäàííûì  ïîêàçàòåëÿì êà÷åñòâà.
	9.2   ÂÛÁÎÐ ÎÏÒÈÌÀËÜÍÛÕ ÍÀÑÒÐÎÅÊ ÐÅÃÓËßÒÎÐÎÂ
	ÌÅÒÎÄÎÌ ÍÅÇÀÒÓÕÀÞÙÈÕ ÊÎËÅÁÀÍÈÉ

	Ðàñ÷åò ðåãóëÿòîðîâ ñ äâóìÿ è áîëåå ïàðàìåòðàìè íàñòðîéêè ïðîèçâîäèòñÿ â äâà ýòàïà: íà ïåðâîì ( îïðåäåëÿåòñÿ êðèòè÷åñêîå çíà÷åíèå ïðîïîðöèîíàëüíîé ñîñòàâëÿþùåé; íà âòîðîì ( îáåñïå÷èâàåòñÿ ñòåïåíü çàòóõàíèÿ ( = 0,8 … 0,9.
	Îïòèìàëüíûå íàñòðîéêè ðåãóëÿòîðîâ íàõîäÿò ïî ñëåäóþùèì ôîðìóëàì:
	        S0îïò  = 0,192S1êð(êð;                                   (9.5)
	9.3   ÀËÃÎÐÈÒÌ ÐÀÑ×ÅÒÀ ÎÁËÀÑÒÈ ÍÀÑÒÐÎÅÊ
	ÒÈÏÎÂÛÕ ÐÅÃÓËßÒÎÐÎÂ ÌÅÒÎÄÎÌ ÐÀÔÕ

	Ìåòîä ðàñøèðåííûõ ÷àñòîòíûõ õàðàêòåðèñòèê îïèñàí â ðàçäåëå 7 è èñïîëüçîâàí ïðè ñèíòåçå ñèñòåì ñ çàäàííûì çàïàñîì óñòîé÷èâîñòè.

	Ðèñ.  9.1   Âûáîð îïòèìàëüíûõ íàñòðîåê ÏÈ-ðåãóëÿòîðà:
	a ( êðèâàÿ ðàâíîé ñòåïåíè êîëåáàòåëüíîñòè; á ( ãðàôèêè ïåðåõîäíûõ
	ïðîöåññîâ ðåãóëèðîâàíèÿ äëÿ ðàçëè÷íûõ íàñòðîåê ÏÈ ðåãóëÿòîðà
	Â òî÷êå 1 îòñóòñòâóåò ïðîïîðöèîíàëüíàÿ ñîñòàâëÿþùàÿ, ðåãóëÿòîð ðàáîòàåò êàê èíòåãðàëüíûé, îñîáåííîñòüþ êîòîðîãî ÿâëÿåòñÿ íàèáîëüøàÿ äèíàìè÷åñêàÿ îøèáêà. Â òî÷êàõ 2 è 3 ðåãóëÿòîð ðàáîòàåò êàê         ÏÈ-ðåãóëÿòîð, ïðè÷åì èç ñðàâíåíèÿ ýòèõ äâóõ  ïðîöåññîâ âèäíî, ÷òî ñ òî÷êè çðåíèÿ çàäàííîãî êà÷åñòâà  ðåãóëèðîâàíèÿ ïåðåõîäíûé ïðîöåññ â òî÷êå 3 ëó÷øå, ÷åì â òî÷êå 2. Òàê êàê ïðè äâèæåíèè âäîëü êðèâîé ðàâíîé ñòåïåíè êîëåáàòåëüíîñòè  ïðîïîðöèîíàëüíàÿ ñîñòàâëÿþùàÿ âîçðàñòàåò, âîçðàñòàåò ðàáî÷àÿ ÷àñòîòà, ñëåäîâàòåëüíî, óìåíüøàåòñÿ äèíàìè÷åñêàÿ îøèáêà ðåãóëèðîâàíèÿ, íî ñ íåêîòîðîãî ìîìåíòà (òî÷êà 2) íà÷èíàåò óìåíüøàòüñÿ è âåëè÷èíà íàñòðîéêè èíòåãðàëüíîé ñîñòàâëÿþùåé S0, êîòîðàÿ îïðåäåëÿåò ñêîðîñòü óñòðàíåíèÿ  ñòàòè÷åñêîé îøèáêè. ×åì ìåíüøå âåëè÷èíà S0 , òåì ìåäëåííåå âûáèðàåòñÿ ñòàòè÷åñêàÿ  îøèáêà, ò.å. íàáëþäàåòñÿ  çàòÿãèâàíèå  "õâîñòà" ïåðåõîäíîãî ïðîöåññà (òî÷êà 4). Â òî÷êå 5 îòñóòñòâóåò èíòåãðàëüíàÿ  ñîñòàâëÿþùàÿ, ðåãóëÿòîð  ðàáîòàåò êàê  ïðîïîðöèîíàëüíûé, åãî îñîáåííîñòüþ ÿâëÿåòñÿ íàëè÷èå ñòàòè÷åñêîé îøèáêè ðåãóëèðîâàíèÿ.
	9.4   ÃÐÀÔÎÀÍÀËÈÒÈ×ÅÑÊÈÉ ÌÅÒÎÄ ÑÈÍÒÅÇÀ ÑÈÑÒÅÌ

	Óðàâíåíèÿ (9.6), (9.7) ñëóæàò äëÿ îïðåäåëåíèÿ îïòèìàëüíûõ ïàðàìåòðîâ íàñòðîåê ñèñòåìû. Ðàñ÷åò ïðîâîäèòñÿ â ñëåäóþùåì ïîðÿäêå.
	1	Â ïðîñòðàíñòâå ïàðàìåòðîâ íàñòðîåê ðåãóëÿòîðà îïðåäåëÿåòñÿ ãðàíèöà îáëàñòè, â êîòîðîé ñèñòåìà îáëàäàåò äîñòàòî÷íûì çàïàñîì óñòîé÷èâîñòè.
	2	Â ýòîé îáëàñòè îïðåäåëÿåòñÿ òî÷êà, óäîâëåòâîðÿþùàÿ ìèíèìóìó îòêëîíåíèÿ ÷àñòîòíûõ õàðàêòåðèñòèê ðåàëüíîé ñèñòåìû îò õàðàêòåðèñòèê èäåàëüíîé.
	Èñõîäíûìè  äàííûìè ÿâëÿþòñÿ  ÷àñòîòíûå õàðàêòåðèñòèêè îáúåêòà, â ÷àñòíîñòè, àìïëèòóäíî-ôàçîâàÿ.
	Äëÿ ïîñòðîåíèÿ ãðàíèöû çàäàííîãî çàïàñà óñòîé÷èâîñòè èñïîëüçóåòñÿ ñëåäóþùèé ïîäõîä. Êàê èçâåñòíî, çàïàñ óñòîé÷èâîñòè ìîæåò îïðåäåëÿòüñÿ äâóìÿ ÷èñëîâûìè âåëè÷èíàìè: çàïàñîì óñòîé÷èâîñòè ïî ìîäóëþ è çàïàñîì óñòîé÷èâîñòè ïî ôàçå, õàðàêòåðèçóþùèìè ñòåïåíü óäàëåíèÿ ÀÔÕ ðàçîìêíóòîé ñèñòåìû îò "îïàñíîé" òî÷êè (-1, i0). Íî îêàçûâàåòñÿ, ÷òî ñòåïåíü óäàëåíèÿ ÀÔÕ  ðàçîìêíóòîé ñèñòåìû îò òî÷êè  (-1, i0) ìîæåò áûòü îïðåäåëåíà ïî âåëè÷èíå ìàêñèìóìà àìïëèòóäíî-÷àñòîòíîé õàðàêòåðèñòèêè çàìêíóòîé ñèñòåìû (ñì. 7.3.2).

	Òàêèì îáðàçîì, òðåáîâàíèå, ÷òîáû ìàêñèìóì À×Õ çàìêíóòîé ñèñòåìû íå ïðåâûøàë íåêîòîðîé çàðàíåå çàäàííîé âåëè÷èíû, ñâîäèòñÿ ê òðåáîâàíèþ, ÷òîáû ÀÔÕ ðàçîìêíóòîé ñèñòåìû íå çàõîäèëà âíóòðü îáëàñòè, îãðàíè÷åííîé ðàäèóñîì r è ñ öåíòðîì íà ðàññòîÿíèè R îò íà÷àëà êîîðäèíàò, ðàñïîëîæåííîé íà îòðèöàòåëüíîé âåùåñòâåííîé ïîëóîñè.
	Ïîñëå îïðåäåëåíèÿ îáëàñòè çàäàííîãî çàïàñà óñòîé÷èâîñòè ïðîèçâîäèòñÿ îïðåäåëåíèå òî÷êè â ýòîé îáëàñòè, ñîîòâåòñòâóþùåé îïòèìàëüíûì íàñòðîéêàì ðåãóëÿòîðà.
	9.4.1   Ï-ðåãóëÿòîð

	Íàéäåííîå çíà÷åíèå êîýôôèöèåíòà ïåðåäà÷è ÿâëÿåòñÿ îïòèìàëüíûì çíà÷åíèåì.
	9.4.2   È–ðåãóëÿòîð
	ÏÈ–ðåãóëÿòîð


	Àìïëèòóäíî-ôàçîâàÿ õàðàêòåðèñòèêà ðàçîìêíóòîé ñèñòåìû:
	ÏÈ-ðåãóëÿòîðà äëÿ ðàçëè÷íûõ Òèl
	Äëÿ îïðåäåëåíèÿ ãðàíèöû îáëàñòè óñòîé÷èâîñòè ÏÈ-ðåãóëÿòîðà ïåðâîíà÷àëüíî âû÷åð÷èâàåòñÿ ÀÔÕ îáúåêòà W(i(), êîòîðóþ äîñòàòî÷íî  èìåòü â ïðåäåëàõ III êâàäðàíòà êîìïëåêñíîé ïëîñêîñòè W (ðèñ. 9.5).
	2   Ïðîâîäèòñÿ ëèíèÿ ïîä óãëîì ( ê âåùåñòâåííîé îòðèöàòåëüíîé ïîëóîñè è ñòðîÿòñÿ îêðóæíîñòè ñ öåíòðîì íà ýòîé îñè, êàñàþùèåñÿ ÀÔÕ ðàçîìêíóòîé ñèñòåìû äëÿ ðàçëè÷íûõ Òèl è ýòîé ïðÿìîé. Äëÿ êàæäîãî çíà÷åíèÿ Òèl îïðåäåëÿåòñÿ ïðåäåëüíîå çíà÷åíèå êîýôôèöèåíòà ïåðåäà÷è
	åñëè .
	3   Â ïëîñêîñòè ïàðàìåòðîâ íàñòðîåê kð – Òè ñòðîèòñÿ ãðàíèöà  îáëàñòè, â êîòîðîé ìàêñèìóì À×Õ çàìêíóòîé ñèñòåìû îòíîñèòåëüíî óïðàâëÿþùåãî âîçäåéñòâèÿ íå ïðåâûøàåò çàäàííîé âåëè÷èíû. Ñ ýòîé öåëüþ èñïîëüçóþòñÿ ïîëó÷åííûå äàííûå kpl, Òèl (ðèñ. 9.6).
	9.5   ÒÐÅÍÈÐÎÂÎ×ÍÛÅ ÇÀÄÀÍÈß
	9.6   ÒÅÑÒ
	10   ÐÅØÅÍÈÅ ÒÐÅÍÈÐÎÂÎ×ÍÛÕ ÇÀÄÀÍÈÉ
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