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< ^Zgghc� jZ[hl_� jZkkfZljb\Z_lky� hjb]bgZevguc� ih^oh^� \f_lh^_ baemqZl_evghklb�� iha\heyxsbc� mkdhjblv� ijhp_kk�jZkq_lZ�bah[jZ`_gby�ih�kjZ\g_gbx�k deZkkbq_kdbf�f_lh^hf�jZkq_lZ�� Ih^oh^� hkgh\Zg� gZ� ij_^\Zjbl_evghc� h[jZ[hld_�kp_gu� ± j_dmjkb\ghf� jZa[b_gbb� dhg_qguo� we_f_glh\� kp_gu�^h� l_o� ihj�� ihdZ� ijh_dpby� dhg_qgh]h� we_f_glZ� g_� klZg_l�f_gvr_� h^gh]h� ibdk_eZ� bah[jZ`_gby�� ?s_� h^ghc�hkh[_gghklvx�f_lh^Z� y\ey_lky� lh�� qlh� jZkq_l�nhjf�nZdlhjZ�k\h^blky� d \uqbke_gbx� nmgdpbb� \b^bfhklb� f_`^m�dhg_qgufb�we_f_glZfb�Ij_^eh`_gZ�iZjZee_evgZy�j_ZebaZpby�jZajZ[hlZggh]h�f_lh^Z��dhlhjZy� iha\hey_l� mkdhjblv� jZkq_l� dhg_qgh]h� bah[jZ`_gby��Wdki_jbf_glu� ihdZau\Zxl�� qlh� ^hklb]Z_lky� mkdhj_gb_��dhlhjh_� aZ\bkbl� ebg_cgh� hl� qbkeZ� ijhp_kkhjh\�� ijZ\^Z�� kdhwnnbpb_glhf�f_gvrbf ��Dexq_\u_ keh\Z�� UDGLRVLW\�� IRUP� IDFWRU�� SDUDOOHO� DOJRULWKP��VXEGLYLVLRQ�RI�ILQLWH�HOHPHQWV�
���<<?>?GB?H^ghc� ba� ijh[e_f�� \hagbdZxsbo� ijb� jZkq_l_�nhlhj_Zebklbq_kdbo� bah[jZ`_gbc� dhg_qgh�we_f_glgufb�f_lh^Zfb �f_lh^� baemqZl_evghklb��� y\ey_lky� ijh[e_fZ�\hagbdgh\_gby� Zjl_nZdlh\� gZ� dhg_qghf� bah[jZ`_gbb��h[mkeh\e_gguo� qj_af_jgh� djmigufb� ih� kjZ\g_gbx� kjZaj_r_gb_f� dhg_qgh]h� bah[jZ`_gby� beb� g_m^Zqgh�\u[jZggufb� dhg_qgufb� we_f_glZfb�� ba� dhlhjuo� khklhbl�kp_gZ�� ;_amkeh\gh�� bkihevam_fuc� f_lh^� ih^kq_lZ� nhjf�nZdlhjh\� \ghkbl� ^hihegbl_evgu_� ih]j_rghklb�� GZijbf_j��ijb� jZkq_l_� nhjf�nZdlhjh\� ih� f_lh^m� ihemdm[Z >�@�� _keb�p_glj�dhg_qgh]h�we_f_glZ� aZkehg_g�dZdbf�eb[h�h[t_dlhf�hl�bklhqgbdZ� k\_lZ�� lh� b \_kv� dhg_qguc� we_f_gl� hdZau\Z_lky�l_fguf��Lh]^Z��\ kemqZ_�djmiguo�dhg_qguo� we_f_glh\�� l_gv�hl�aZ]hjZ`b\Zxs_]h�h[t_dlZ�[m^_l�bkdZ`_gZ�>jm]Zy� ijh[e_fZ� \ f_lh^_� baemqZl_evghklb� ± wlh� ihbkd�[ukljh]h� b dZd�fh`gh� [he__� lhqgh]h�f_lh^Z� jZkq_lZ�nhjf�nZdlhjh\�� >ey� lhqgh]h� jZkq_lZ� nhjf�nZdlhjZ� g_h[oh^bfh�\uqbkeylv� nmgdpbx� \b^bfhklb� ^ey� g_kdhevdbo� iZj� lhq_d��qlh[u� aZl_f� \hkihevah\Zlvky� h^gbf� ba� ijb[eb`_gguo�f_lh^h\� \uqbke_gby� bgl_]jZeZ�� <uqbke_gb_� nmgdpbb�\b^bfhklb�lj_[m_l�i_j_[hjZ�lukyq�dhg_qguo�we_f_glh\��_keb�g_� bkihevamxlky� ki_pbZevgu_� f_lh^u�� iha\heyxsb_�mf_gvrblv�wlhl�i_j_[hj��H^gZdh��lZd�beb�bgZq_��\uqbke_gb_�nmgdpbb�\b^bfhklb�y\ey_lky�\_kvfZ�ljm^h_fdhc�ijhp_^mjhc��b khdjZs_gb_� dhebq_kl\Z� __ \uah\h\� \k_]^Z� iheh`bl_evgh�kdZau\Z_lky�gZ�[ukljh^_ckl\bb�< ij_^eZ]Z_fhc�jZ[hl_�ij_^eZ]Z_lky�ih^oh^�d j_r_gbx�wlbo�ijh[e_f��JZkkfZljb\Z_fuc�f_lh^�hkgh\Zg�gZ�ij_^h[jZ[hld_�kp_gu� ^h� gZqZeZ� \uqbke_gbc�� BagZqZevgh� nbdkbjmxlky�iZjZf_lju� dZf_ju�� Z aZl_f� kebrdhf� djmigu_� we_f_glu�kp_gu� bl_jZlb\gh� jZa[b\Zxlky� gZ� [he__�f_edb_� ^h� l_o� ihj��

ihdZ�\k_�we_f_glu�kp_gu�g_�klZgml�^hklZlhqgh�fZeu�± ihdZ�dZ`^uc� ba� gbo� g_� klZg_l� aZgbfZlv� gZ� j_amevlbjmxs_f�bah[jZ`_gbb� f_g__� h^gh]h� ibdk_eZ�� Ihke_� wlh]h� ^ey�h[jZ[hlZgghc� lZdbf� h[jZahf� kp_gu� fh`_l� ijbf_gylvky�ijZdlbq_kdb�ex[hc�f_lh^�jZkq_lZ�hk\_s_gghklb�b ihemq_gby�dhg_qgh]h� bah[jZ`_gby�� Dhg_qgh�� Zjl_nZdlu� gZ� dhg_qghf�bah[jZ`_gbb�fh]ml�hklZ\Zlvky�b ihke_�lZdhc�ij_^h[jZ[hldb��h^gZdh�� dZ`^uc� lZdhc ³rmfh\hc´� dhg_qguc we_f_gl� [m^_l�aZgbfZlv�g_�[he__�h^gh]h�ibdk_eZ��b ^ey�bo�m^Ze_gby�fh`gh�ijbf_gblv� d dhg_qghfm� bah[jZ`_gbx� dZdhc�eb[h�gbadhqZklhlguc� nbevlj�� gZijbf_j�� ]Zmkkh\kdbc� nbevlj� kiZjZf_ljhf�[hevr_�_^bgbpu��beb�f_^bZgguc��?keb�dZq_kl\h�lZdh]h� hlnbevljh\Zggh]h� bah[jZ`_gby� g_m^h\e_l\hjbl_evgh�ba�aZ� g_^hklZlhqghc� q_ldhklb� �gbadhqZklhlgu_� nbevlju�oZjZdl_jbamxlky� l_f�� qlh� hgb�� \ g_dhlhjhc� kl_i_gb��³jZafu\Zxl´� bah[jZ`_gb_��� lh�fh`gh� ijbf_gblv� j_g^_jbg]�gZ�ih^ibdk_eghf�mjh\g_��l�_��jZkkqblu\Zlv�bah[jZ`_gb_�^ey�[he__� f_edhc� ibdk_evghc� k_ldb�� Bf_ggh� wlh� jZaj_r_gb_�bkihevam_lky� dZd� hkgh\Z� ^ey� djbl_jby� jZa[b_gby� kp_gu� \ij_^eZ]Z_fhf�f_lh^_��Ihke_�wlh]h�jZkkqblu\Z_lky�³[hevrh_´�bah[jZ`_gb_�� dhlhjh_� aZl_f� ij_h[jZam_lky� \ bah[jZ`_gb_�lj_[m_fh]h� jZaf_jZ� k ihfhsvx� mkj_^g_gby� agZq_gbc�ibdk_eh\�� >ey� mkj_^g_gby� fh]ml� [ulv� \gh\v� ijbf_g_gu�iZjZf_lju� ]Zmkkh\kdh]h� nbevljZ�� eb[h� bkihevah\Zgh�h[uqgh_�mkj_^g_gb_�ih�dZdhfm�eb[h�rZ[ehgm�<i_j\u_� ih^oh^�� bkihevamxsbc� dhg_qgu_� we_f_glu� kjZaf_jZfb� g_� ij_\urZxsbfb� jZaf_j� ibdk_eZ�� [ue�ij_^eh`_g� \ jZ[hl_ >�@�� < wlhc� jZ[hl_� jZkkfZljb\Zxlky�\ZjbZglu�ihemq_gby�nhlhj_Zebklbq_kdbo�bah[jZ`_gbc�kp_gu��khklhys_c� ba� iheb]hgh\�� < l_jfbgheh]bb�� ij_^eZ]Z_fhc� \jZ[hl_� >�@�� iheb]hgu�� dhlhju_� gZ� dhg_qghf� bah[jZ`_gbb�aZgbfZxl� h^bg� b f_g__� ibdk_eh\�� gZau\Zxlky�fbdjhiheb]hgZfb�� Hkgh\ghc� ij_^f_l� jZkkfhlj_gby� \ wlhc�jZ[hl_�± kjZ\g_gb_�l_ogheh]bc�l_dklmjbjh\Zgby��bkihevamx�sbo�fbdjhiheb]hgu��L_dklmju�iZkkb\gu��hgb�g_�mqZkl\mxl�\jZkq_l_�[ZeeZgkZ�hk\_s_gghklb�\ kp_g_��ihwlhfm�^ey�aZ^Zqb��jZkkfZljb\Z_fhc� \ ^Zgghc� jZ[hl_�� ih^oh^�� k\yaZgguc� kijbf_g_gb_f�l_dklmj��g_ijbf_gbf�< ^Zgghc� jZ[hl_� jZkkfZljb\Z_lky� h^bg� ba� \ZjbZglh\�iZjZee_evghc�j_ZebaZpbb�\k_c�p_ihqdb�Ze]hjblfh\��gZqbgZy�k ij_^h[jZ[hldb�kp_gu�b aZdZgqb\Zy�bl_jZlb\guf�j_r_gb_f�kbkl_fu� ebg_cguo� mjZ\g_gbc� \ deZkkbq_kdhf f_lh^_�baemqZl_evghklb�� IZjZee_evgZy� j_ZebaZpby� Ze]hjblfh\�hkgh\u\Z_lky� gZ� ijbf_g_gbb� [b[ebhl_db� 03, >�@��< jZ[hl_�ZgZebabjmxlky� j_amevlZlu� qbke_gguo� wdki_jbf_glh\��^_fhgkljbjmxsbo�ij_bfms_kl\Z�b g_^hklZldb�ij_^eZ]Z_fuo�f_lh^h\��Z lZd`_�wnn_dlb\ghklv�jZkiZjZee_eb\Zgby�
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���F?LH>�BAEMQ:L?EVGHKLB�����<u\h^�hkgh\guo�mjZ\g_gbc
Imklv�kp_gZ�6 ± ijhba\hevgZy�dmkhqgh�]eZ^dZy ih\_joghklv��Z � � �/ [ Z � nmgdpby� yjdhklb�� lh� _klv� fhsghklv� k\_lZ��baemqZ_fh]h�ba�lhqdb� [ 6� \ gZijZ\e_gbbZ ��DZf_jhc� [m^_f� gZau\Zlv� mihjy^hq_gguc� gZ[hj�iZjZf_ljh\ � � � � � � � �[ \U [ \ ] 1 1 G ��]^_��U�R ± p_glj� dZf_ju�� lh� _klv� gZqZeh� kbkl_fu�dhhj^bgZl�dZf_ju�� � � �[ \ ] ± hjlhghjfbjh\Zgguc� [Zabk� kbkl_fu�dhhj^bgZl�dZf_ju�� �� �[ \ ]�R �� � �[ \1 1 ± jZaj_r_gb_�dZf_ju��lh�_klv�iZjZ�p_euo�qbk_e�� h[hagZqZxsbo� dhebq_kl\h� ibdk_e_c� ih�]hjbahglZeb� b ih� \_jlbdZeb� \ bah[jZ`_gbb��ihemqZ_fhf�k ihfhsvx�wlhc�dZf_ju�G ± nhdmkgh_� jZkklhygb_� dZf_ju�� jZkklhygb_� hl�p_gljZ�dZf_ju�^h�__ nhdmkZ� ) �Bah[jZ`_gb_f [m^_f� gZau\Zlv� jZ\ghf_jgmx� ^\mf_jgmx�� � �[ \1 1 j_r_ldm� ba� ibdk_eh\� Ibdk_e� ± wlh� we_f_gl�bah[jZ`_gby��ojZgysbc�h^gh�\_s_kl\_ggh_�agZq_gb_ > @���Y� ��Fu� [m^_f� jZkkfZljb\Zlv� ebrv� bah[jZ`_gby� \ ]jZ^Zpbyo�k_jh]h�� ihkdhevdm� \ jZfdZo� gZr_c� fh^_eb� p\_lgh_�bah[jZ`_gb_�± wlh�\k_]h�ebrv�ljb�g_aZ\bkbfuo�bah[jZ`_gby�\ ]jZ^Zpbyo� k_jh]h� �djZkguc�� a_e_guc� b ]hem[hc� dZgZeu���>jm]bfb� keh\Zfb� \ jZkkfZljb\Z_fhc�fh^_eb� hk\_s_gghklb��\aZbfh^_ckl\b_� k\_lZ� jZaguo� qZklhl� b baf_g_gb_� qZklhlu�k\_lZ�ihke_�hljZ`_gby�hl�ih\_joghklb�g_�mqblu\Zxlky�< jZfdZo� \\_^_gguo� h[hagZq_gbc� h[s__� mjZ\g_gb_�\bamZebaZpbb� �UHQGHULQJ HTXDWLRQ�� >�@�� aZibku\Z_lky� \ \b^_�ke_^mxs_]h�bgl_]jZevgh]h�khhlghr_gby�� � � � � � � � � � �
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]^_� : ± _^bgbqgZy� kn_jZ� � � � � �. [ \Z Zc ± nmgdpby� y^jZ�� Z� � �H/ [ Z ± kh[kl\_ggh_�baemq_gb_��wfbkkby��kp_gu�Wlh� mjZ\g_gb_� kh\iZ^Z_l� k h^ghc� ba� nhjf� ba\_klgh]h�mjZ\g_gby�i_j_ghkZ�baemq_gby��kf���gZijbf_j��>�@��< deZkkbq_kdhf� f_lh^_� baemqZl_evghklb >�@�jZkkfZljb\Zxlky�^bnnmagu_� kp_gu�� l�_�� kp_gu��ih\_joghklv�dhlhjuo� jZkk_b\Z_l� k\_l� \h� \k_� klhjhgu� jZ\ghf_jgh��Ihwlhfm� \ wlhf� f_lh^_� iheghklvx� ij_g_[j_]Zxl�aZ\bkbfhklvx�nmgdpbb�yjdhklb�/ hl�gZijZ\e_gby��l�_��\f_klh�nmgdpbb� � � �/ [ Z jZkkfZljb\Zxl� nmgdpbx � ��/ [Khhl\_lkl\_ggh�b nmgdpby� y^jZ� � � � � �. [ \Z Zc [m^_l� aZ\bk_lv�ebrv�hl�^\mo�i_j_f_gguo�b [m^_l�bf_lv�\b^ � � �. [ \ �Hlf_lbf�� qlh� kms_kl\mxl� fh^bnbdZpbb� f_lh^Z�baemqZl_evghklb�� dhlhju_� jZ[hlZxl� b ^ey� a_jdZevgh�^bnnmaguo�ih\_joghkl_c��kf���gZijbf_j��>�@��< wlbo�f_lh^Zo�h[uqgh� kgZqZeZ� jZkkqblu\Z_lky� [ZeZgk� wg_j]bb� k ihfhsvx�h[uqgh]h� f_lh^Z� baemqZl_evghklb�� Z ihlhf� ^hihegbl_evgh�jZkkqblu\Zxlky� wnn_dlu� a_jdZevghklb�� Ijb� wlhf� h[s__�mjZ\g_gb_�\bamZebaZpbb�\ \b^_���� g_�bkihevam_lky�Nmgdpbx� � � �. [ \ h[uqgh�\uqbkeyxl�ih�nhjfme_�

�FRV � � � FRV � � �� � � � � � �� � �
�� _kebbgZq_

[ \[ \ Q [ \ QN [ 9 [ \ [ \[ \. [ \S � � � � �� � � 
­°°® z°°̄ �

]^_�nmgdpby�\b^bfhklb���_keb�hldjuluc�hlj_ahd �[��\�g_�i_j_k_dZ_lky�k 6���bgZq_� � �9 [ \ ­° ®°̄ �
b � �N [ ± dhwnnbpb_gl�jZkk_b\Zgby�\ lhqd_�[�LZdhc�\b^�nmgdpbb�y^jZ�khhl\_lkl\m_l�hljZ`_gbx�ih�aZdhgm�EZf[_jlZ� �^bnnmaghfm� hljZ`_gbx�� >�@�� ijb� dhlhjhf�baemq_gb_� \ ^Zgghc� lhqd_� ih\_joghklb� g_� aZ\bkbl� hl�gZijZ\e_gby� gZ� gZ[ex^Zl_ey�� < wlbo� ij_^iheh`_gbyo�mjZ\g_gb_� \bamZebaZpbb� ^ey� deZkkbq_kdh]h� f_lh^Z�baemqZl_evghklb�aZibku\Z_lky�\ ke_^mxs_f�\b^_�� � � � � � � � �/ [ . [ \ / \ G 6 / [\ H6 � �³ ���
Kms_kl\m_l� lZd`_� nhjfZ� mjZ\g_gby� ��� ^ey� ^\mklhjhggbo�ih\_joghkl_c >�@�� < ^\mklhjhgg_f� f_lh^_�� \ hlebqb_� hl�deZkkbq_kdh]h� f_lh^Z� baemqZl_evghklb�� ij_g_[j_]Zxl�aZ\bkbfhklvx� nmgdpbb� yjdhklb / hl� gZijZ\e_gby� g_�iheghklvx�� Z ebrv� \ ke_^mxs_f� kfuke_��^ey� dZ`^hc� lhqdb�[ ih\_joghklb� kp_gu� kqblZxl�� qlh� \ g_c� ^ey� \k_o�gZijZ\e_gbc�Z aZ^Zgu�ebrv�^\Z� agZq_gby�nmgdpbb�yjdhklb�± h^gh� ^ey� gZijZ\e_gbc�� khklZ\eyxsbo� hkljuc� m]he� kgZijZ\e_gb_f� ghjfZeb� \ wlhc� lhqd_�� b ^jm]h_� ± ^ey�khklZ\eyxsbo� lmihc� m]he�� LZdbf� h[jZahf�� \ ^\mklhjhgg_f�f_lh^_� baemqZl_evghklb� \f_klh� nmgdpbb� � � �/ [ ZjZkkfZljb\Z_lky� nmgdpby � � �/ [ L �� ]^_� L ijbgbfZ_l� agZq_gby��r \ aZ\bkbfhklb� hl� lh]h�� k dZdhc� klhjhgu� ih\_joghklb�[_j_lky�agZq_gb_�nmgdpbb�yjdhklb������>bkdj_lbaZpby�mjZ\g_gby�\bamZebaZpbb�^ey�deZkkbq_kdh]h�f_lh^Z�baemqZl_evghklb>ey� qbke_ggh]h� j_r_gby� mjZ\g_gby� ��� [m^_f� bkihevah\Zlv�h^bg� ba� \ZjbZglh\� f_lh^Z� dhg_qguo� we_f_glh\� ± f_lh^�=Ze_jdbgZ�>�@�Imklv� � �� 6L ± ijhkljZgkl\h� kmffbjm_fuo� k d\Z^jZlhf�nmgdpbc�� aZ^Zgguo� gZ� dmkhqgh�]eZ^dhc� ih\_joghklb� 6��<u[_j_f� dhg_qguc� hjlhghjfbjh\Zgguc� \ � �� 6L gZ[hj�
[Zabkguo� nmgdpbc ^ ` �M  1L L �� ;m^_f� bkdZlv� ijb[eb`_gby�g_ba\_klghc� nmgdpbc� \ \b^_� ebg_cghc� dhf[bgZpbb� wlbo�[Zabkguo�nmgdpbc�

� � � ��1/ [ / [M MM M ¦ ���
Ih^klZ\eyy� ij_^klZ\e_gb_� ��� \ mjZ\g_gb_� ��� b aZl_f�kdZeyjgh� �\ � �� 6L �� mfgh`Zy� mjZ\g_gb_� gZ MN b ^_ey� gZ�
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iehsZ^v� dhg_qgh]h� we_f_glZ � �LPHV 6 �� ihemqbf� ke_^mxsmx�kbkl_fm�ebg_cguo�mjZ\g_gbc�hlghkbl_evgh�g_ba\_klguo L/ �
�1 H/ ) / /L LM M LM �¦ �� ���

]^_ � � � � � � � �� �) . [ \ [ \ G 6G 6LM L M [ \LPHV 6 6 6 M M ³ ³ ���� �LM) gZau\Zxl� fZljbp_c� nhjf�nZdlhjh\� beb� fZljbp_c�]_hf_ljbq_kdbo� dhwnnbpb_glh\� nhjfu�� < ebl_jZlmj_�^hklZlhqgh�qZklh�ijbgbfZ_lky�g_kdhevdh�bgh_�hij_^_e_gb_�� �
 � � � � � � �� �� �) . [ \ [ \ G 6G 6LM L M [ \L N [PHV 6 6 6 M M ³ ³
Hlebqb_� aZdexqZ_lky� \ lhf�� qlh� 
LM) aZ\bkbl� ebrv� hl�]_hf_ljbb�kp_gu��b g_�aZ\bkbl�hl�dhwnnbpb_glZ�jZkk_b\Zgby��dhlhjuc� h[mkeZ\eb\Z_lky� nbabq_kdbfb� oZjZdl_jbklbdZfb�kp_gu�� H^gZdh� \ ^Zgghc� jZ[hl_� gZf� [m^_l� m^h[g__�bkihevah\Zlv�hij_^_e_gb_�����Nbabq_kdb� nhjf�nZdlhj� LM) ij_^klZ\ey_l� kh[hc� ^hex�k\_lh\hc� wg_j]bb�� iZ^Zxs_c� gZ� L�c dhg_qguc� we_f_gl��dhlhjZy��[m^mqb�hljZ`_gZ�hl�g_]h��ihiZ^Z_l�gZ� M�c dhg_qguc�we_f_gl��Hlkx^Z�� \ qZklghklb�� ke_^m_l�� qlh� ghjfZ� fZljbpu�nhjf�nZdlhjh\�� ih^kqblZggZy� dZd� fZdkbfmf� jZ\ghf_jguo�ghjf�kljhd��f_gvr_�_^bgbpu�H[uqgh� \ f_lh^_� baemqZl_evghklb� bkihevam_lky� dmkhqgh�ihklhyggh_� \hkiheg_gb_�� lh� _klv� \ dZq_kl\_� [Zabkguo�\u[bjZxlky�dmkhqgh�ihklhyggu_�nmgdpbb��< wlhf�kemqZ_�\ky�kp_gZ�6 jZa[b\Z_lky�gZ�dhg_qgu_�we_f_glu L6 lZd��qlhL6 6L � b ML6 6  �� ��_keb� L Mz �
< dZq_kl\_�[Zabkguo�nmgdpbc�[_jmlky L�� �_keb�[ 6� � L�� �_keb�[ 6[LM ­ �° ®° �¯ �
<\_^_f� _s_� h^gh� mijhs_gb_�� [m^_f� kqblZlv�� qlh�dhwnnbpb_gl� jZkk_b\Zgby� N�[�� lZd`_� y\ey_lky� dmkhqgh�ihklhygguf��lh�_klv � �N [ N [ 6M M � � �< wlhf� kemqZ_� fh`gh� ijb\_klb� [he__� dhgdj_lgmx�nhjfmem�^ey�\uqbke_gby�we_f_glh\�fZljbpu�nhjf�nZdlhjh\ LM) ��� �
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Q [ \ Q [ \[ \ 9 [ \ G 6 G 6\ [L M [ \6 6

 u
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Ykgh�� qlh� kZfuf� keh`guf� fhf_glhf� \ \uqbke_gbb� nhjf�nZdlhjh\� y\ey_lky� qbke_gguc� ih^kq_l� q_l\_jgh]h�

ih\_joghklgh]h�bgl_]jZeZ��>ey�wlh]h�bkihevam_lky�g_kdhevdh�hkgh\guo�f_lh^h\����Mijhs_gguc� < wlhf�f_lh^_�ijb[eb`_ggh_�agZq_gb_�nhjf�nZdlhjZ� hp_gb\Z_lky� ih� h^ghfm� emqm�f_`^m� ^\mfy� lhqdZfb�gZ� dhg_qguo� we_f_glZo� L6 b M6 �� gZijbf_j�� f_`^m� bo�p_gljZfb��ih�ke_^mxs_c�nhjfme_�� �� � � � ��Q [ \ Q [ \[ \M) PHV 6 N 9 [ \LM M [ \
� � !� � ! � ���

]^_�[ b \ ± lhqdb��ijbgZ^e_`Zsb_� L6 b M6 ��khhl\_lkl\_ggh��
G_^hklZldhf� wlh]h� f_lh^Z� y\ey_lky� \hagbdgh\_gb_�Zjl_nZdlh\� ijb� \u[hj_� kebrdhf� djmiguo� dhg_qguo�we_f_glh\ L6 ��H^gZdh� bf__lky� b k_jv_agh_� ij_bfms_kl\h� ±nmgdpby�\b^bfhklb�\uqbkey_lky�ebrv�h^gZ`^u��AZf_qZgb_�� _^bgkl\_ggZy� hi_jZpby� \ ����� dhlhjZy� lj_[m_l�agZqbl_evguo� \uqbkebl_evguo� aZljZl�� ± wlh� \uqbke_gb_�nmgdpbb� \b^bfhklb�� Ihwlhfm� bf__l� kfuke� aZjZg__�ih^kqblu\Zlv� b ojZgblv� \ iZfylb� ebrv� agZq_gby� nmgdpbb�\b^bfhklb�� Z nhjf�nZdlhju� ihemqZlv� \ fhf_gl� j_r_gby�kbkl_fu� ebg_cguo� mjZ\g_gbc� ��� ³gZ� e_lm´�� Wlh� iha\hey_l�agZqbl_evgh� kwdhghfblv� iZfylv�� \_^v� agZq_gb_� nmgdpbb�\b^bfhklb� aZgbfZ_l� h^bg� [bl�� Z \_s_kl\_ggh_� agZq_gb_�^\hcghc�lhqghklb�± ���[blZ����� Ih� g_kdhevdbf� lhqdZf� <u[bjZ_f� gZ� dZ`^hf� dhg_qghf�we_f_gl_�dZdh_�lh�dhebq_kl\h�lhq_d��\ kemqZ_�ijyfhm]hevguo�dhg_qguo� we_f_glh\� fh`gh� \u[jZlv� lhqdb� jZ\ghf_jghc�k_ldb��� Imklv� gZ� dhg_qghf� we_f_gl_� L6 \u[jZgu�lhqdb ^ ` �1[N N  �� Z gZ� M6 ±^ ` �0\O O  ��Lh]^Z�nhjf�nZdlhj� LM)fh`gh�hp_gblv�k ihfhsvx�ke_^mxs_]h�ijb[eb`_gby�� �� � � � ��� �

Q [ \ Q [ \1 0 [ N O \ N OM) PHV 6 N 9 [ \LM M N ON O [ \N O
� � !� � ! ¦ ¦  �<ZjbZglhf� wlh]h� f_lh^Z� \uqbke_gby� nhjf�nZdlhjh\� fh`_l�[ulv�f_lh^�Fhgl_�DZjeh >�@��ijbf_g_gguc� ^ey� \uqbke_gbyq_l\_jgh]h�bgl_]jZeZ�Gm`gh� aZf_lblv�� qlh� g_kfhljy� gZ� lh�� qlh� jZkkfZljb\Z_fZy�nhjfmeZ�ijb�[hevrbo�qbkeZo�0 b 1 ^Z_l�^h\hevgh�ohjhr__�ijb[eb`_gb_�� \_kvfZ� k_jv_aguf� g_^hklZldhf� wlh]h� f_lh^Z�y\ey_lky� lh�� qlh� ijb� m\_ebq_gbb� lhqghklb� kbevgh�m\_ebqb\Zxlky� \uqbkebl_evgu_� aZljZlu� aZ� kq_l�fgh]hdjZlgh]h�ih^kq_lZ� nmgdpbb�\b^bfhklb�Kms_kl\mxl� b ^jm]b_�� [he__� ki_pbZevgu_�� f_lh^u�\uqbke_gby� nhjf�nZdlhjh\� >�@�� gZijbf_j�� f_lh^� ihemdm[Z��h^gZdh��\ jZfdZo�^Zgghc�jZ[hlu�hgb�g_�jZkkfZljb\Zxlky����F?LH>�BAEMQ:L?EVGHKLB�KMIJHS?GGUF�J:KQ?LHF�NHJF�N:DLHJH<

�����IhklZgh\dZ�aZ^ZqbDZd� b jZg__�� [m^_f� jZkkfZljb\Zlv� kp_gm� 6 ± dmkhqgh�]eZ^dmx�ih\_joghklv�k aZ^Zggufb�gZ�g_c�dZd�nmgdpbb�lhqdb�dhwnnbpb_glZfb� jZkk_ygby� b wfbkkbb�� � Imklv� kp_gZ�ij_^klZ\e_gZ� \ \b^_� dhg_qgh]h� fgh`_kl\Z� ]eZ^dbo�
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g_i_j_k_dZxsboky� ih\_joghkl_c L6 �� dhlhju_� fu� [m^_f�gZau\Zlv�dhg_qgufb�we_f_glZfb��DW��
�16 6LL  � ��b 6 6L M  �� ijb� L Mz �

AZnbdkbjm_f� hibkZggu_ \ i�� ���� iZjZf_lju� dZf_ju�� � � � � � � �[ \U [ \ ] 1 1 G �JZa[b_gb_f kp_gu� [m^_f� gZau\Zlv� fgh`_kl\h� dhg_qguo�we_f_glh\ ^ �̀� � �� �L 1M 06LM L �� m^h\e_l\hjyxs__� ke_^mxsbf�
mkeh\byf� 6 6LM NO  �� ��_keb� L Nz beb M Oz �

����
0L 6 6 L 1LM LM  �   � �

Ijb� wlhf� [m^_f� ]h\hjblv�� qlh� ^ �̀6LM M 0L� � �ijb�
nbdkbjh\Zgghf�L��± wlh�jZa[b_gb_�dhg_qgh]h�we_f_glZ L6 �;m^_f�gZau\Zlv�ijhba\hevgmx�[me_\m� �ijbgbfZxsmx� ebrv�^\Z� agZq_gby� ± �� b ���nmgdpbx�D dhg_qgh]h� we_f_glZ� LM6djbl_jb_f� jZa[b_gby�� Djbl_jbc� jZa[b_gby� aZ\bkbl� dZd� hl�kp_gu 6 ��lZd�b hl�iZjZf_ljh\�dZf_ju��i_j_qbke_gguo�\ur_�Knhjfmebjm_f�hkgh\gmx�aZ^Zqm��jZkkfZljb\Z_fmx�\ ^Zgghf�jZa^_e_��\ jZfdZo�\\_^_gghc�l_jfbgheh]bb��Lj_[m_lky�gZclb�jZa[b_gb_� kp_gu ^ �̀ ��� � � �6LM L 1 M 0L �� m^h\e_l\hjyxs__�
mkeh\bx� � � �6LMD  ^ey�ex[h]h�dhg_qgh]h�we_f_glZ� 6LM wlh]h�jZa[b_gby�� Djhf_� lh]h�� fu� [m^_f� fbgbfbabjh\Zlv�dhebq_kl\h� we_f_glh\� dhg_qgh]h� jZa[b_gby�� ihkdhevdm�\uqbkebl_evgu_� j_kmjku�� lj_[m_fu_� ^ey� jZkq_lZ� dhg_qgh]h�bah[jZ`_gby�� kbevgh� aZ\bkyl� hl� dhebq_kl\Z� dhg_qguo�we_f_glh\�kp_gu��Bf_ggh�dhebq_kl\h�dhg_qguo�we_f_glh\�\dhg_qghf�jZa[b_gbb�[m^_l�kem`blv�f_jhc�wnn_dlb\ghklb�^ey�Ze]hjblfZ�ihkljh_gby�jZa[b_gby�L_i_jv�jZkkfhljbf�h^bg�bo�\hafh`guo�djbl_jb_\�jZa[b_gby��>ey�^Zggh]h�jZa[b_gby�kp_gu�^ ` �6LM L M jZkkfhljbf�jZkljh\h_�
³bah[jZ`_gb_´�� e_`Zs__� \ d\Z^jZl_� > @ > @����� �� ���u \iehkdhklb�\_dlhjh\�D b E��bf_xs__�jZaj_r_gb_ � ��1 1[ \ ��bojZgys__� iZjm� � � �L M \ ibdk_e_�� _keb� emq�� bkoh^ysbc� ba�nhdmkZ� dZf_ju� b ijhoh^ysbc� q_j_a� p_glj� wlh]h� ibdk_ey�\i_j\u_�i_j_k_dZ_l�kp_gm�\ dhg_qghf�we_f_gl_ LM6 ��b hkh[mx�iZjm� agZq_gbc�� hlebqgmx� hl� bg^_dkh\� \k_o� dhg_qguo�we_f_glh\� jZa[b_gby� �gZijbf_j� � �� ��� � ��� _keb� emq� g_�i_j_k_dZ_l�kp_gm��Iheh`bf � � �6LMD  �� _keb� jZkkfZljb\Z_fuc� jZklj� kh^_j`bl�h^bg� b f_g__� ibdk_e_c�� khhl\_lkl\mxsbo LM6 �� LZdhc�djbl_jbc� jZa[b_gby� [m^_f� gZau\Zlv� hkgh\guf� djbl_jb_f�jZa[b_gby��Hkgh\ghc�djbl_jbc�jZa[b_gby�]ZjZglbjm_l�gZf�lh��qlh� ex[hc� dhg_qguc� we_f_gl�ihemq_ggh]h� jZa[b_gby� kp_gu�

[m^_l� aZgbfZlv� gZ� j_amevlbjmxs_f� bah[jZ`_gbb� g_� [he__�h^gh]h�ibdk_ey������HibkZgb_�Ze]hjblfZ>Ze__� fu� \_a^_� [m^_f� ij_^iheZ]Zlv�� qlh� � �LM6D ± wlh�hkgh\ghc�djbl_jbc�jZa[b_gby��>ey�wlh]h�djbl_jby�fu�fh`_f�ihkljhblv� ^hklZlhqgh� wnn_dlb\guc� Ze]hjblf� j_r_gby�ihklZ\e_gghc� aZ^Zqb�� Wlhl� Ze]hjblf� hibku\Z_lky�ke_^mxsbfb�kljhdZfb�ik_\^hdh^Z�,QLW7KH'LYLVLRQ�:KLOH�g_ \k_ dhg_qgu_� we_f_glul_dms_]h jZa[b_gby�m^h\e_l\hjyxl djbl_jbx�jZa[b_gby�^ 5HQGHU7KH,PDJH�)RU�HDFK� LM6^ LI � � � �LM6D z �
6SOLW� LM6 ��``JZkkfhljbf�ih^jh[g__�hi_jZlhju�wlh]h�ik_\^hdh^Z�x ,QLW7KH'LYLVLRQ ± ijhp_^mjZ�� kha^ZxsZy�gZqZevgh_�jZa[b_gb_�kp_gu�ke_^mxsbf�h[jZahf�

�6 6L L �
x 5HQGHU7KH,PDJH ± ijhp_^mjZ�ihkljh_gby�jZkljZ��jZkkfZljb\Z_fh]h� \ur_�� ^ey� h[e_]q_gby�\uqbke_gby� djbl_jby� jZa[b_gby�� Ihke_� lh]h�� dZd�jZklj� ihkljh_g�� \uqbke_gb_� djbl_jby� k\h^blky� d\uykg_gbx�nZdlZ�� qlh� dhg_qguc� we_f_gl� aZgbfZ_l�[he__�h^gh]h�ibdk_ey�gZ�wlhf�jZklj_�x 6SOLW ± ijhp_^mjZ�� dhlhjZy� jZa[b\Z_l� ^Zgguc�dhg_qguc� we_f_gl� b ^h[Z\ey_l� j_amevlZl� \jZa[b_gb_�� GZijbf_j�� ijyfhm]hevgu_� dhg_qgu_�we_f_glu� fh`gh� jZa[b\Zlv� gZ� ^\_� qZklb� ijyfhc��kh_^bgyxs_c� k_j_^bgu� [hevrbo� klhjhg�� Zlj_m]hevgbd� ± f_^bZghc�� ijhoh^ys_c� q_j_a�k_j_^bgm�[hevr_c klhjhgu��LZdhc�kihkh[�jZa[b_gby�h[_ki_qb\Z_l� \uiheg_gb_� ke_^mxs_]h� mkeh\by�baf_evq_gby� jZa[b_gby�� \Z`gh]h� ^ey� ^Zevg_cr_]h�baeh`_gby��ihemqZ_fu_�dhg_qgu_� we_f_glu�bf_xl� jZ^bmku� hibkZgguo�\hdjm]�gbo� kn_j�� hlghkysbfbky�d jZ^bmkm� hibkZgghc� kn_ju�bkoh^gh]h� dhg_qgh]h� we_f_glZ�dZd �� d U�� ]^_� U �� V �� �� �Vnbdkbjh\Zg� ^ey� ^Zggh]h� lbiZ�dhg_qguo�we_f_glh\��JZkkfhljbf�jZ[hlm�ijb\_^_ggh]h�Ze]hjblfZ�gZ�ijhklhc�kp_g_��khklhys_c� ba� lj_o� ijyfhm]hevgbdh\�� \_jogbc� ba� dhlhjuo�y\ey_lky� bklhqgbdhf� k\_lZ�� gb`gbc� wdjZghf�� Z kj_^gbc� ±aZ]hjZ`b\Z_l�bklhqgbd�k\_lZ�hl�wdjZgZ��GZ�jbk����ijb\h^ylky�bah[jZ`_gby� wlhc� kp_gu� gZ� jZaebqguo� rZ]Zo� jZ[hlu�jZkkfZljb\Z_fh]h�Ze]hjblfZ�
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Ykgh�� qlh� [hevrZy� qZklv� \j_f_gb� jZ[hlu� wlh]h� Ze]hjblfZ�[m^_l� moh^blv�gZ�ihkljh_gb_�jZkljZ�� lh� _klv�gZ i_j_k_q_gb_�emq_c�� ijhoh^ysbo� q_j_a� p_glju� ibdk_e_c�� k dhg_qgufb�we_f_glZfb� kp_gu�� Wlh� klZgh\blky� hkh[_ggh� \Z`guf� _keb�ijbgylv�\h�\gbfZgb_�lh��qlh�dhebq_kl\h�dhg_qguo�we_f_glh\�kp_gu�fh`_l�jZklb�k dZ`^uf�ke_^mxsbf�rZ]hf�Ze]hjblfZ�\]_hf_ljbq_kdhc� ijh]j_kkbb�� Ij_^eZ]Z_lky� ke_^mxsbc�Ze]hjblf� i_j_k_q_gby� emqZ� kh� kp_ghc�� dhlhjuc� iha\hey_l�kgbablv�aZ\bkbfhklv�dhebq_kl\Z�hi_jZpbc��aZljZqb\Z_fuo�gZ�ihkljh_gb_� jZkljZ�� hl� kl_i_gb� baf_evq_gby� kp_gu�� ;m^_f�ojZgblv� bkoh^gmx� kp_gm� dZd� fZkkb\� dhg_qguo� we_f_glh\��Djhf_�lh]h��aZ\_^_f�fZkkb\�kibkdh\�dhg_qguo�we_f_glh\��gZ�dhlhju_� jZa[b\Z_lky� bkoh^gZy� kp_gZ�� l�_�� \ L�lhf� kibkd_�ojZgylky� dhg_qgu_� we_f_glu�� gZ� dhlhju_� jZa[bl� L�uc�dhg_qguc�we_f_gl�bkoh^ghc�kp_gu��Dh]^Z�lj_[m_lky�magZlv��kdZdbf� dhg_qguf� we_f_glhf� baf_evq_gghc� kp_gu�i_j_k_dZ_lky� g_dhlhjuc� emq��fu� i_j_k_dZ_f� _]h� k bkoh^ghc�kp_ghc� �\ dhlhjhc�� \hh[s_� ]h\hjy�� f_gvr_� dhg_qguo�we_f_glh\�� q_f� \ baf_evq_gghc��� Z aZl_f� bs_f�� k dZdbf� ba�dhg_qguo� we_f_glh\� khhl\_lkl\mxs_]h� kibkdZ� i_j_k_dZ_lky�wlhl� emq�� LZdb_� kihkh[� ojZg_gby h[jZ[hlZgghc� kp_gu� bZe]hjblf�i_j_k_q_gby�kp_gu�k emqhf�iha\heyxl�kms_kl\_ggh�kgbablv� keh`ghklv� aZ^Zqb� \uqbke_gby� nmgdpbb� \b^bfhklb��Ih^h[guc� ijb_f� bkihevam_lky� ^ey� kgb`_gby� \j_f_gb�i_j_k_q_gby�emqZ�kh�kp_ghc�\ deZkl_jguo�f_lh^Zo >�@������H[hkgh\Zgb_�dhjj_dlghklb�Ze]hjblfZ
L_hj_fZ� HibkZgguc�\ i������Ze]hjblf�^ey�ijyfhm]hevguo�blj_m]hevguo�dhg_qguo�we_f_glh\�j_rZ_l�aZ^Zqm�gZoh`^_gby�jZa[b_gby�kp_gu�aZ�dhg_qgh_�dhebq_kl\h�rZ]h\>hdZaZl_evkl\hLh�� qlh� ihkljh_gguc� Ze]hjblf� hklZgh\blky� q_j_a� dhg_qgh_�qbkeh� rZ]h\�� h[_ki_qb\Z_lky� l_f�� qlh� dZ`^Zy� hi_jZpby�jZa[b_gby� dhg_qgh]h� we_f_glZ� m^h\e_l\hjy_l� mkeh\bx�baf_evq_gby�jZa[b_gby�>_ckl\bl_evgh�� imklv� mkeh\b_� baf_evq_gby� jZa[b_gby�\uiheg_gh�� H[hagZqbf� jZ^bmk� kn_ju�� hibkZgghc� hdheh�dhg_qgh]h�we_f_glZ� L6 q_j_a � �L5 6 ��Imklv� PD[ � �PD[5 5 6LL 
± gZb[hevrbc�jZ^bmk�hibkZgghc�kn_ju��Z T ± jZaf_j�ibdk_ey��Lh]^Z��_keb

ORJ PD[� ORJ
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T5N N V ���
lh� gZ� N�hf� rZ]_� jZ^bmk� kn_ju�� hibkZgghc� hdheh� ex[h]h�dhg_qgh]h� we_f_glZ� l_dms_]h� jZa[b_gby�� klZg_l� f_gvr_�jZaf_jZ� ibdk_ey�� b�� ke_^h\Zl_evgh�� ^\Z� emqZ�� ijhoh^ysb_�q_j_a�p_glju�jZaguo�ibdk_e_c��g_�kfh]ml�i_j_k_qvky�k h^gbf�b l_f�`_� dhg_qguf� we_f_glhf�� b [m^_l� \uiheg_gh� mkeh\b_�hklZgh\db�Ze]hjblfZ�>ey� hibkZggh]h� kihkh[Z� jZa[b_gby� ijyfhm]hevguo� blj_m]hevguo� dhg_qguo� we_f_glh\� wlh� mkeh\b_� fh`_l� [ulv�mklZgh\e_gh� ba� ^hklZlhqgh� ijhkluo� ]_hf_ljbq_kdbo�khh[jZ`_gbc�Lh�� qlh� dZ`^uc� dhg_qguc� we_f_gl� j_amevlbjmxs_]h�jZa[b_gby� [m^_l� m^h\e_l\hjylv� djbl_jbx� jZa[b_gby��hq_\b^guf�h[jZahf�ke_^m_l�ba�mkeh\by�hklZgh\db�Ze]hjblfZ�AZf_qZgb_��Ba�hp_gdb���� \ ^hdZaZl_evkl\_�l_hj_fu���fh`gh�\u\_klb� \_jogxx� hp_gdm� dhebq_kl\Z� ^_ckl\bc� \jZkkfZljb\Z_fhf� Ze]hjblf_� �7 &N 1 1[ \� �� ]^_ 7� ±dhebq_kl\h� ^_ckl\bc� \ Ze]hjblf_� � � �1 1[ \ ± jZaj_r_gb_�dZf_ju��Z dhgklZglZ�& aZ\bkbl�hl�ljm^h_fdhklb�\uqbke_gby�i_j_k_q_gby�emqZ�k dhgdj_lghc�kp_ghc�
���J:KI:J:EE?EB<:GB?�:E=HJBLFH<�����H[sb_�aZf_qZgby>ey� deZkkbq_kdh]h� f_lh^Z� baemqZl_evghklb� oZjZdl_jgZ� kh^ghc� klhjhgu� [hevrZy� \uqbkebl_evgZy� keh`ghklv��k\yaZggZy�k g_h[oh^bfhklvx�\uqbke_gby�nmgdpbb�\b^bfhklb��Z k ^jm]hc�klhjhgu�± h]jhfgu_� aZljZlu�iZfylb�gZ�ojZg_gb_�fZljbpu� nhjf�nZdlhjh\� �beb� fZljbpu� \b^bfhklb��� <gZklhys__� \j_fy� jZkq_l� j_Zevguo� kp_g� k [hevrbf�dhebq_kl\hf� dhg_qguo� we_f_glh\� hdZau\Z_lky� \hafh`guf�ebrv� ijb� bkihevah\Zgbb� iZjZee_evguo� \uqbkebl_evguo�kbkl_f�� < ^Zgghf� ^hdeZ^_� [m^_l� ih^jh[gh� jZkkfhlj_gh�jZkiZjZee_eb\Zgb_� ebrv� g_dhlhjuo� wlZih\� Ze]hjblfZ�� Zbf_ggh�� nZa� ij_^\Zjbl_evghc� h[jZ[hldb� b \uqbke_gby�nmgdpbb�\b^bfhklb������JZkiZjZee_eb\Zgb_�nZau�ij_^\Zjbl_evghc�h[jZ[hldbDZd�\ jZkkfhlj_gghf�deZkkbq_kdhf�f_lh^_�baemqZl_evghklb�kmijhs_gguf� jZkq_lhf� nhjf�nZdlhjh\�� lZd� b \ \ZjbZgl_��hkgh\Zgghf� gZ� f_lh^_� ijh]j_kkb\ghc� baemqZl_evghklb��ijbkmlkl\m_l�nZaZ�ij_^\Zjbl_evghc�ih^]hlh\db�kp_gu�± nZaZ�baf_evq_gby� dhg_qguo� we_f_glh\�� Ihke_^h\Zl_evguc�\ZjbZgl� Ze]hjblfZ� wlhc� nZau� \uqbke_gbc� jZkkfhlj_g� \jZa^_e_� ��� Hq_\b^gu� ^\Z� imlb� jZkiZjZee_eb\Zgby�ij_^h[jZ[hldb�kp_gu��I_j\uc� aZdexqZ_lky� \ lhf�� qlh� f_`^m� ijhp_kkhjZfb�jZa^_eyxlky�h[eZklb�wdjZgZ��b dZ`^uc�ijhp_kk�jZa[b\Z_l�l_�dhg_qgu_� we_f_glu� kp_gu�� dhlhju_� aZgbfZxl� [he__� h^gh]h�ibdk_ey� ebrv� \ wlhc� h[eZklb� wdjZgZ�� Ijh[e_fZ� lml�aZdexqZ_lky�\ lhf��qlh�g_dhlhju_�dhg_qgu_�we_f_glu�fh]ml�

Jbk�����Kp_gZ�gZ�jZaebqguo�sZ]Zo�Ze]hjblfZ�jZa[b_gby
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h^gh\j_f_ggh� [ulv� ³\b^gu´� \ g_kdhevdbo� lZdbo� h[eZklyo�wdjZgZ�� b \ wlhf� kemqZ_� bo� jZa[b_gb_f� ^he`gu� aZgbfZlvky�g_kdhevdh� ijhp_kkh\� h^gh\j_f_ggh�� <hagbdZ_l�g_h[oh^bfhklv�kh]eZkh\Zgby�wlbo�jZa[b_gbc��qlh�ijb\h^bl�d^hihegbl_evguf� \uqbkebl_evguf� mkbebyf� b ih\ur_gbx�gZ]jmadb�gZ�f_oZgbaf�i_j_kuedb�^Zgguo�f_`^m�ijhp_kkZfb��qlh� fh`_l� [ulv� djblbqguf� ^ey� \uqbkebl_evguo� kbkl_f� kjZa^_e_gghc�iZfylvx��gZijbf_j��deZkl_jh\���>jm]hc� imlv� jZkiZjZee_eb\Zgby� ij_^h[jZ[hldb� kp_gu�aZdexqZ_lky� \ lhf�� qlh� qZklb� kp_gu� jZa^_eyxlky� f_`^m�ijhp_kkZfb�� Z aZl_f� dZ`^uc� ijhp_kk� jZa[b\Z_l� k\hx�ih^kp_gm�� DZ`^uc� ijhp_kk� bf__l� iheghjZaf_jguc� ³wdjZg´��gh� ³hljbkh\u\Z_l´� gZ� g_f� ebrv� k\hx� qZklv� kp_gu�� Wlh�iha\hey_l� ba[_`Zlv� gZdeZ^guo� jZkoh^h\�� k\yaZgguo� ki_j_kuedhc� ^Zgguo� f_`^m� ijhp_kkZfb� \h� \j_fy� jZ[hlu�� \wlhf� Ze]hjblf_� ijhp_kku� \uihegyxl� kh\_jr_ggh�g_aZ\bkbfu_� aZ^Zqb�� G_^hklZlhd� lZdh]h� ih^oh^Z� djZkiZjZee_eb\Zgbx�ij_^h[jZ[hldb�kp_gu�aZdexqZ_lky�\ lhf��qlh�� \hh[s_� ]h\hjy�� ihemq_ggh_� jZa[b_gb_� kp_gu� [m^_l�hlebqZlvky� hl� ihemq_ggh]h� \ j_amevlZl_� jZ[hlu� bkoh^gh]h�ihke_^h\Zl_evgh]h� Ze]hjblfZ� ± hgh� [m^_l� kbevg__�baf_evq_gh� ba�aZ� lh]h�� qlh� g_dhlhju_� dhg_qgu_� we_f_glu��[m^mqb�aZkehg_gu�hl�wdjZgZ�^jm]bfb�dhg_qgufb�we_f_glZfb�\ ihke_^h\Zl_evghc� \_jkbb� Ze]hjblfZ� �b khhl\_lkl\_ggh� g_�jZa[b\Zykv� gZ� [he__� f_edb_� qZklb��� hdZau\Zxlky� g_�aZkehg_ggufb�� _keb� jZkkfZljb\Z_lky� ebrv� ih^kp_gZ�dhgdj_lgh]h� ijhp_kkZ�� L_f� g_� f_g__�� j_amevlZlu�� dhlhju_�^Z_l� wlhl� iZjZee_evguc� Ze]hjblf�� y\eyxlky� \iheg_�m^h\e_l\hjbl_evgufb�� [he__� lh]h�� aZ� kq_l� [hevr_]h�baf_evq_gby� jZa[b_gby� kp_gu� j_Zebklbqghklv� bah[jZ`_gby�^Z`_� m\_ebqb\Z_lky�� b g_^hklZlhd� ij_\jZsZ_lky� \^hklhbgkl\h������JZkiZjZee_eb\Zgb_�nZau�\uqbke_gby�nmgdpbb�\b^bfhklb<uqbke_gb_�fZljbpu�\b^bfhklb�± wlh�kZfZy�ljm^h_fdZy�nZaZ�f_lh^Z� baemqZl_evghklb�� ihwlhfm� lj_[m_lky� lsZl_evgh_�jZkij_^_e_gb_� gZ]jmadb� f_`^m� ijhp_kkZfb� b ihklhygguc�dhgljhev� gZ^� g_c�� ihkdhevdm� g_\hafh`gh� aZjZg__� kdZaZlv��kdhevdh�\j_f_gb� aZcf_l�\uqbke_gb_� dhgdj_lghc� yq_cdb�beb�[ehdZ�fZljbpu�\b^bfhklb�Ij_^eZ]Z_lky� ke_^mxsbc� \ZjbZgl� iZjZee_evgh]h� Ze]hjblfZ�\uqbke_gby� fZljbpu� \b^bfhklb�� H^bg� ba� ijhp_kkh\� fu�\u^_ebf� kj_^b� hklZevguo� b gZah\_f� ]eZ\guf�� HklZevgu_�ijhp_kku� [m^ml� ih^qbg_ggufb�� =eZ\guc� ijhp_kk� [m^_l�aZgbfZlvky�[ZeZgkbjh\dhc�gZ]jmadb�ih^qbg_gguo�ijhp_kkh\��DZ`^uc� ba� ih^qbg_gguo� ijhp_kkh\� [m^_l� \uqbkeylv�hij_^_e_gguc� gZ[hj� [ehdh\� fZljbpu� \b^bfhklb�� dhlhju_hij_^_eyxlky� iZjhc� dhg_qguo� we_f_glh\� bkoh^ghc� kp_gu��jZa[bluo� gZ� [he__� f_edb_� dhg_qgu_� we_f_glu� \ij_^h[jZ[hlZgghc�kp_g_��LZdbf�h[jZahf��^ey�iZju� � � �L M6 6\uqbkey_fuc�[ehd�fZljbpu�\b^bfhklb� khklhbl�ba� agZq_gbc�nmgdpbb�\b^bfhklb�gZ�iZjZo�dhg_qguo�we_f_glh\� � � �LN MO6 6 ��=eZ\guc�ijhp_kk�i_j_[bjZ_l�\k_�iZju�dhg_qguo�we_f_glh\�bih� hq_j_^b� jZkkueZ_l� ghf_jZ� wlbo� iZj� \ dZq_kl\_� aZ^Zgbc�ih^qbg_gguf� ijhp_kkZf�� =eZ\guc� ijhp_kk� ke_^bl� aZ�aZ]jmadhc� dZ`^h]h� ba� ijhp_kkh\�� ihemqZy� hl� gbo� jZihjlu� h\uiheg_gbb� aZ^Zgbc�� Lhevdh� dh]^Z� \uiheg_gh� l_dms__�aZ^Zgb_� �\uqbke_g� [ehd� fZljbpu� \b^bfhklb��� ih^qbg_gguc�ijhp_kk� ihemqZ_l� gh\h_�� Dh]^Z� \k_� aZ^Zgby� jZahkeZgu� b\uiheg_gu�� ]eZ\guc� ijhp_kk� ihemqZ_l� \uqbke_ggu_� [ehdb�fZljbpu�\b^bfhklb�hl�ih^qbg_gguo�ijhp_kkh\��kh[bjZ_l�ba�

gbo� \kx�fZljbpm� \b^bfhklb� b aZibku\Z_l� __� \ nZce��LZdZy�hj]ZgbaZpby� \uqbke_gbc� iha\hey_l� ijZdlbq_kdb� iheghklvx�ba[_`Zlv� ijhklhy� jZ[hqbo� ijhp_kkh\�� Kms_kl\_gguf�g_^hklZldhf� y\ey_lky� lh�� qlh� ]eZ\guc� ijhp_kk� nZdlbq_kdb�bkdexq_g� ba� j_Zevguo� \uqbke_gbc� b aZgbfZ_lky� ebrv�[ZeZgkbjh\dhc� aZ]jmadb� hklZevghc� ijhp_kkh\�� H^gZdh� kjhklhf� dhebq_kl\Z� ijhp_kkhjh\� wlhl� g_^hklZlhd� klZgh\blky�\k_�f_g__�agZqbfuf�AZf_qZgb_�� >ey� kp_g�� dhlhju_� bagZqZevgh� khklhyl� ba�^hklZlhqgh�[hevrh]h�dhebq_kl\Z�dhg_qguo�we_f_glh\��bf__l�kfuke� \ dZq_kl\_� aZ^Zgbc� ih^qbg_gguf� ijhp_kkZf�jZkkfZljb\Zlv� \uqbke_gb_� kjZam� p_ehc� ihehku� fZljbpu�\b^bfhklb�� hij_^_eyxs_cky� h^gbf� dhg_qguf� we_f_glhf��ihkdhevdm� ^ey� lZdbo� kp_g� gZdeZ^gu_� \uqbkebl_evgu_�aZljZlu� gZ� i_j_kuedm� aZ^Zgbc� b jZihjlh\�fh]ml� ij_\urZlv�aZljZlu� gZ� kh[kl\_ggh� \uqbke_gb_� [ehdh\� fZljbpu�\b^bfhklb��Wlh�hkh[_ggh�\Z`gh�ijb�bkihevah\Zgbb�fZrbg�kjZa^_evghc� iZfylvx� b deZkl_jh\� jZ[hqbo� klZgpbc�� Bf_ggh�lZdhc�ijb_f�bkihevah\Zeky�ijb�ijh\_^_gbb�\uqbkebl_evguo�wdki_jbf_glh\��hibkZgguo�\ i���������<UQBKEBL?EVGU?�WDKI?JBF?GLU�����:gZeba�f_lh^Z�baemqZl_evghklb�kmijhs_gguf�jZkq_lhf�nhjf�nZdlhjh\>Zgguc� jZa^_e� ihk\ys_g� ZgZebam� ijh\_^_gghc� k_jbb�\uqbkebl_evguo� wdki_jbf_glh\�� gZijZ\e_gguo� gZ� bamq_gb_�jZ[hlu� hibkZgguo� Ze]hjblfh\� gZ� ijZdlbd_�� < i_j\hf�iZjZ]jZn_� fu� ijh\_^_f� bkke_^h\Zgb_� f_lh^Z�baemqZl_evghklb� k mijhs_gguf� jZkq_lhf� nhjf�nZdlhjh\��<k_� wdki_jbf_glu�� hibkZggu_� \ i_j\hf� ih^jZa^_e_� wlh]h�jZa^_eZ�� [ueb� ijh\_^_gu� gZ� ke_^mxs_c� dhgnb]mjZpbb�\uqbkebl_evghc� kbkl_fu�� ,QWHO� &HOHURQ� ���� ���� 0E� 5$0��:LQGRZV� ;3�� <uqbke_gby� ijh\h^bebkv� k bkihevah\Zgb_f�ihke_^h\Zl_evghc� j_ZebaZpbb� Ze]hjblfh\�� hibkZgguo� \ur_��<uqbkebl_evgu_� wdki_jbf_glu�� dhlhju_� ZgZebabjmxlky� \^Zgghf�iZjZ]jZn_��ijh\h^bebkv�gZ�kp_g_ ³&RQVWUXFWLYH�:RRG´��³Dhgkljmdlb\guc�e_k´��>�@��dhlhjZy�hq_gv�qZklh�ijbf_gy_lky�ijb� ZgZeba_� Ze]hjblfh\�� hkgh\Zgguo� gZ� f_lh^_�baemqZl_evghklb��GZ�jbk����ihdZaZg�ko_fZlbqguc�\b^�k\_jom�gZ�wlm�kp_gm�

Jbk�����Kp_gZ ³&RQVWUXFWLYH�:RRG´
DZd�\b^gh�ba�jbk�����\k_�ih\_joghklb��h[jZs_ggu_�d ]eZam�±wlh�[_eu_�b^_Zevgu_�^bnnmagu_�hljZ`Zl_eb��h^gZdh�aZ�kq_l�
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k\_lZ� kaZ^b� b i_j_hljZ`_gbc� hl� p\_lguo� ih\_joghkl_c�� wlb�[_eu_�ih\_joghklb�hdjZrb\Zxlky�:e]hjblf� f_lh^Z� baemqZl_evghklb� k mijhs_gguf� jZkq_lhf�nhjf�nZdlhjh\��ij_^eh`_gguc \ jZa^_e_����khklhbl�ba�lj_o�hkgh\guo�qZkl_c��ij_^h[jZ[hldZ�kp_gu��\uqbke_gb_�nmgdpbb�\b^bfhklb�b j_r_gb_�KE:M�

����������������

�� �� �� ��� ��� ���
JZaj_r_gb_ dZf_ju

<j_f
ykq_

lZ �k_
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Jbk�����AZ\bkbfhklv�\j_f_gb�ij_^h[jZ[hldb�kp_guhl�jZaj_r_gby�dZf_ju
A^_kv� gZb[he__� ljm^h_fdbf� hdZaZeky� wlZi� \uqbke_gby�fZljbpu�\b^bfhklb��GZ�jbk� ��ihdZaZgZ�aZ\bkbfhklv�\j_f_gb�jZkq_lZ�fZljbpu�\b^bfhklb�hl�jZaj_r_gby�dZf_ju� H^gZdh��[he__� bgl_j_kgZ� aZ\bkbfhklv� \j_f_gb� jZkq_lZ� fZljbpu�\b^bfhklb� hl� dhebq_kl\Z� dhg_qguo� we_f_glh\� \

ij_^h[jZ[hlZgghc� kp_g_�� GZ� jbk�� �� ijb\h^blky� wlZ�aZ\bkbfhklv� \ kjZ\g_gbb� k deZkkbq_kdbf� f_lh^hf�baemqZl_evghklb� �imgdlbjgZy� ebgby� gZ� ]jZnbd_��� >ey�deZkkbq_kdh]h� f_lh^Z� baemqZl_evghklb� oZjZdl_jgZ�aZ\bkbfhklv� lj_lv_c� kl_i_gb� f_`^m� \j_f_g_f� jZkq_lZ�fZljbpu� \b^bfhklb� b dhebq_kl\hf� we_f_glh\� \ kp_g_�� \ lh�\j_fy� dZd� \ ij_^eZ]Z_fhf f_lh^_� baemqZl_evghklb� kmijhs_gguf� jZkq_lhf� nhjf�nZdlhjh\� lZ� `_� aZ\bkbfhklv�ij_^iheh`bl_evgh� [ebadZ� d d\Z^jZlbqghc�� ;he__� lhqgu_�l_hj_lbq_kdb_� hp_gdb� wlhc� aZ\bkbfhklb� ^ey� f_lh^Z�baemqZl_evghklb� k mijhs_gguf� jZkq_lhf� nhjf�nZdlhjh\�\u\_klb�g_�m^Z_lky��h^gZdh�]jZnbd�gZ�jbk�����ihkljh_gguc�ih�wdki_jbf_glZevguf�^Zgguf��\ g_dhlhjhc�f_j_�ih^l\_j`^Z_l�wlb� khh[jZ`_gby�� Wlb� jZaebqby� h[tykgyxlky� ijbf_gy_fuf�kihkh[hf�ojZg_gby�b \uqbke_gby�nmgdpbb�\b^bfhklb��kf��i�������� dhlhjuc� ^ey� kp_gu� &RQVWUXFWLYH� :RRG� hkh[_ggh�wnn_dlb\_g� ba�aZ� fZeh]h� dhebq_kl\Z� dhg_qguo� we_f_glh\� \bkoh^ghc�kp_g_�

�����Bkke_^h\Zgb_�oZjZdl_jbklbd�iZjZee_evghc�j_ZebaZpbbP_ev� ^Zggh]h� iZjZ]jZnZ� ± ZgZeba� iZjZee_evghc� j_ZebaZpbb�f_lh^Z� baemqZl_evghklb� k mijhs_gguf� jZkq_lhf� nhjf�nZdlhjh\�� <k_� wdki_jbf_glu�� hibkZggu_� gb`_� ijh\h^bebkv�gZ� kp_g_�� bah[jZ`_gghc� gZ� k_jbb� jbkmgdh\� \ aZdexq_gbb�^hdeZ^Z��Kp_gZ�bagZqZevgh�khklhyeZ�ba������lj_m]hevgbdZ�<uqbkebl_evgu_� wdki_jbf_glu� ijh\h^bebkv� gZ� deZkl_j_�F<K������Kb[bjkdh]h�Kmi_jdhfivxl_jgh]h�P_gljZ�KH�J:G��KWWS���ZZZ��VVFF�UX��� DeZkl_j� jZ[hlZ_l� ih^� mijZ\e_gb_f�5HG+DW /LQX[ b \ ^Zgguc� fhf_gl� khklhbl� ba� iylb�\uqbkebl_evguo� fh^me_c�� DZ`^uc� \uqbkebl_evguc� fh^mev�bf__l� ^\Z� ijhp_kkhjZ� gZ^� h[s_c� iZfylvx� \ �� *E�� AZ^Zqb�aZimkdZebkv�\ fhghihevghf�j_`bf_�
� � � � � � � � ������ ���� ���� ���� ���� ���� ��� ��� ���� ���� ���� ��� ���� ���� ���� ����� �����

< ij_eZ]Z_fhc�lZ[ebp_�kljhdb�bf_xl�ke_^mxsbc�kfuke��� Qbkeh�ijhp_kkhjh\��� <j_fy�kq_lZ�\ k_dmg^Zo��� Dhwnnbpb_gl� mkdhj_gby� ih� kjZ\g_gbx� k^\moijhp_kkhjguf�\ZjbZglhf�Hkgh\ghc� iZjZf_lj�� ZgZeba� dhlhjh]h� ij_^klZ\ey_l� bgl_j_k�ijb�bkke_^h\Zgbb�ex[h]h�iZjZee_evgh]h�Ze]hjblfZ��± wlh�lZd�gZau\Z_fuc� dhwnnbpb_gl� mkdhj_gby� Ze]hjblfZ�� Dhwnnbpb�_glhf� mkdhj_gby� iZjZee_evgh]h� Ze]hjblfZ� gZau\Zxl�hlghr_gb_� \j_f_gb� \uiheg_gby� Ze]hjblfZ� gZ� �� ijhp_kkhj_�dh�\j_f_gb�\uiheg_gby�wlh]h�`_�Ze]hjblfZ�gZ�1�ijhp_kkhjZo��B^_Zevguc� iZjZee_evguc� Ze]hjblf� ^he`_g� h[eZ^Zlv�k\hckl\hf� ebg_cghklb� mkdhj_gby�� lh� _klv� \^\h_� [hevr__�dhebq_kl\h�ijhp_kkhjh\�ihkqblZ_l�aZ^Zqm�\ ^\Z�jZaZ [uklj__��J_amevlZlu� wdki_jbf_glh\�� ij_^klZ\e_ggu_� \ lZ[ebp_��ihdZau\Zxl�� qlh� \ p_ehf� ij_^eZ]Z_fuc� \ZjbZgl�jZkiZjZee_eb\Zgby� f_lh^Z� baemqZl_evghklb� k mijhs_gguf�jZkq_lhf�nhjf�nZdlhjh\�jZ[hlZ_l�\iheg_�m^h\e_l\hjbl_evgh��K m\_ebq_gb_f� qbkeZ�ijhp_kkhjh\� mf_gvrZ_lky� \j_fy� kq_lZ�ihqlb�ebg_cgh����A:DEXQ?GB?
< ^Zgghc�jZ[hl_�[ueb�ij_^klZ\e_gu�ke_^mxsb_�j_amevlZlu�x Ij_^eh`_g� f_lh^� ij_^h[jZ[hldb� kp_gu�� dhlhjuc�iha\hey_l� ijbf_gylv� mijhs_ggmx� ko_fm� jZkq_lZ� nhjf�nZdlhjh\�\ jZaebqguo�\ZjbZglZo�f_lh^Z�baemqZl_evghklb�x H[hkgh\ZgZ� dhjj_dlghklv� wlh]h�f_lh^Z� ij_^h[jZ[hldb� bihemq_gZ� hp_gdZ� ljm^h_fdhklb� khhl\_lkl\mxs_]h�Ze]hjblfZ�x Ij_^eh`_gu�ko_fu�jZkiZjZee_eb\Zgby�dZd�kZfh]h�f_lh^Z�ij_^h[jZ[hldb� kp_gu�� lZd� b f_lh^Z� baemqZl_evghklb� kmijhs_gguf�jZkq_lhf�nhjf�nZdlhjh\��x Ijh\_^_gZ� k_jby� \uqbkebl_evguo� wdki_jbf_glh\��gZijZ\e_gguo� gZ� ZgZeba� ij_^eZ]Z_fuo� f_lh^h\� bwnn_dlb\ghklb� ij_^eh`_gguo� \ZjbZglh\� bo�jZkiZjZee_eb\Zgby�� \ qZklghklb�� bkke_^h\Zgh� mkdhj_gb_�iZjZee_evghc� j_ZebaZpbb� ih� kjZ\g_gbx� kihke_^h\Zl_evghc� j_ZebaZpb_c� \ aZ\bkbfhklb� hl�dhebq_kl\Z�ijhp_kkhjh\�< aZdexq_gbb�ijb\_^_f�k_jbx�bah[jZ`_gbc�l_klh\hc�kp_gu��ihemq_gguo� k ihfhsvx� hibkZgguo� f_lh^h\�� GZ� wlbo�

�����������������������������������

������� ���� ����� �����Dhebq_kl\h�dhg_qguo�we_f_glh\�\ij_^h[jZ[hlZgghc �kp_g_

<j_f
ykq_

lZ �k_
d ��

Jbk�����AZ\bkbfhklv�\j_f_gb�jZkq_lZ�fZljbpu�\b^bfhklb�hl�dhebq_kl\Z�we_f_glh\�\ ij_^h[jZ[hlZgghc�kp_g_
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jbkmgdZo� \b^gh�� dZd� mf_gvrZ_lky� dhebq_kl\h� Zjl_nZdlh\� kjhklhf�jZaj_r_gby�dZf_ju�GZ� i_j\hf� jbkmgd_� kp_gZ� bah[jZ`_gZ� k ihfhsvx� f_lh^Z�baemqZl_evghklb�k mijhs_gguf�jZkq_lhf�nhjf�nZdlhjh\��gh�[_a�ij_^\Zjbl_evghc�h[jZ[hldb�

GZ� \lhjhf� jbkmgd_� ijb\h^blky� bah[jZ`_gb_� lhc�`_� kp_gu��h^gZdh� \ ^Zgghf� kemqZ_� [ueZ� ijbf_g_gZ� ij_^\Zjbl_evgZy�h[jZ[hldZ� kp_gu� bkoh^y� ba� jZaj_r_gby� dZf_ju ��� gZ� ���ibdk_eh\�

GZdhg_p�� bah[jZ`_gb_� gZ� lj_lv_f� jbkmgd_� ihemq_gh� ijb�jZaj_r_gbb� dZf_ju� ��� gZ� ��� lhq_d�� ijbq_f� d dhg_qghfm�bah[jZ`_gbx�[ue�ijbf_g_g�]Zmkkh\kdbc�nbevlj�

;eZ]h^Zjghklb>ZggZy�jZ[hlZ�ijh\h^beZkv�ijb�qZklbqghc�ih^^_j`d_�JNNB�ih�]jZglZf��� ��������������������������b ��±��±���������EBL?J:LMJ:>�@ &RKHQ�� 0�)��� :DOODFH�� -�5�� 5DGLRVLW\� DQG� 5HDOLVWLF� ,PDJH�6\QWKHVLV��$FDGHPLF�3UHVV�������>�@ 5REHUW��&���&DUSHQWHU��/���&DWPXOO��(��7KH�5H\HV�5HQGHULQJ�$UFKLWHFWXUH��6,**5$3+
�����������>�@ 03,�6RIWZDUH�7HFKQRORJ\��KWWS���ZZZ�PSLFK�FRP�>�@ Rhjbg�K�G��L_iehi_j_^ZqZ��F���<ukrZy�rdheZ��������>�@ FZev^hg�>�<���Mihevgbdh\�K�:��Bkihevah\Zgb_� f_lh^Z�baemqZl_evghklb�^ey�kp_g�k a_jdZevgufb�ih\_joghklyfb��*UDSKLFRQ
����������>�@ KZllZjh\� F�:�� F_lh^� baemqZl_evghklb� k mijhs_gguf�jZkq_lhf� nhjf�nZdlhjh\�� :ki_dlu� iZjZee_evghc�j_ZebaZpbb�� FZ]bkl_jkdZy� ^bkk_jlZpby�� Gh\hkb[bjkd��G=M�������>�@ FZjqmd� =�B�� F_lh^u� \uqbkebl_evghc� fZl_fZlbdb�� F��GZmdZ�������>�@ ?jfZdh\� K�F��� FboZceh\� =�:�� KlZlbklbq_kdh_�fh^_ebjh\Zgb_��F���GZmdZ�������>�@ 6PLWV��%���$UYR��-���*UHHQEHUJ��'��$�FOXVWHULQJ�DOJRULWKP�IRU�UDGLRVLW\� LQ� FRPSOH[� HQYLURQPHQWV�� ,Q� 3URFHHGLQJV� RI�6,**5$3+�¶��������±����H[�Z\lhjZo
EZ[hjZlhjby� qbke_ggh]h� ZgZebaZ� b fZrbgghc� ]jZnbdb�BgklblmlZ� \uqbkebl_evghc� fZl_fZlbdb� b fZl_fZlbq_kdhc�]_hnbab�KH�J:G��Gh\hkb[bjkd��Jhkkby�>_[_eh\�<bdlhj�:e_dk__\bq ± \_^msbc�gZmqguc�khljm^gbd��d�n��f�g���k�g�k��(�PDLO���GHEHORY#RDSPJ�VVFF�UX�KZllZjh\�FZdkbf�:e_dkZg^jh\bq ± ZkibjZgl�(�PDLO��VDWWDURY#GDWDHDVW�UX�

International Conference Graphicon 2002, Nizhny Novgorod, Russia, http://www.graphicon.ru/

mailto:sattarov@dataeast.ru
mailto:debelov@oapmg.sscc.ru
http://www.mpich.com/


3DUDOOHO� UDGLRVLW\� DOJRULWKP�ZLWK� VLPSOLILHG� FDOFXODWLRQ� RI�IRUP�IDFWRUV9LFWRU�$��'HEHORY��0D[LP�$��6DWWDURY,QVWLWXWH�RI�&RPSXWDWLRQDO�0DWKHPDWLFV�DQG�0DWKHPDWLFDO�*HRSK\VLFV�6%�5$6�1RYRVLELUVN��5XVVLD$EVWUDFW
7KH�JLYHQ�SDSHU� LV� GHYRWHG� WR� DQ�RULJLQDO� DSSURDFK� DOORZLQJ� WKH�VSHHGXS�RI� WKH�SURFHVV�RI� LPDJH� FDOFXODWLRQV�ZLWK� UHVSHFW� WR� WKH�FODVVLFDO�PDWUL[�UDGLRVLW\�DOJRULWKP��,W�EDVHV�RQ�WKH�SUHSURFHVVLQJSKDVH�ZKHQ�ILQLWH�HOHPHQWV�RI�D�VFHQH�DUH�VXEGLYLGHG�UHFXUVLYHO\�ZKLOH�DQ� LPDJH�RI�D� VLQJOH� ILQLWH�HOHPHQW� LV�JUHDWHU� WKDQ���SL[HO��$QRWKHU�SDUWLFXODULW\�RI� WKH�PHWKRG� LV� WKDW�D�FDOFXODWLRQ�RI� IRUP�IDFWRU� EHWZHHQ� WZR� ILQLWH� HOHPHQWV� UHGXFHV� WR� XS� WR� D� VLQJOH�FDOFXODWLRQ�RI�D�IXQFWLRQ�RI�WKHLU�PXWXDO�YLVLELOLW\�$OVR� D� SDUDOOHO� LPSOHPHQWDWLRQ� RI� WKH� DOJRULWKP� LV� FRQVLGHUHG��ZKLFK� VSHHGXSV� WKH� LPDJH� FDOFXODWLRQ�� 7KH� H[SHULPHQWV� GRQH�VKRZ� WKDW� WKH� FRPSXWDWLRQDO� WLPH� KDV� OLQHDU� GHSHQGHQFH� RI� WKH�QXPEHU�RI�SURFHVVRUV�
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