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��
����BKIHEVAH<:GB?�IH G:AG:Q?GBX

�����WdkiemZlZpbhggu_�h]jZgbq_gby�������WdkiemZlZpby�jZkoh^hf_jZ�^he`gZ�ijhba\h^blvky�\ mkeh\byo�\ha^_ckl�\mxsbo�nZdlhjh\�b iZjZf_ljh\� dhgljhebjm_fhc� kj_^u��g_�ij_\urZxsbo� ^himk�lbfuo�agZq_gbc��h]h\hj_gguo�\ l_ogbq_kdhc�^hdmf_glZpbb��������LhqgZy�b gZ^_`gZy�jZ[hlZ�jZkoh^hf_jZ�h[_ki_qb\Z_lky�ijb�\uiheg_gbb�\ f_kl_�bo�mklZgh\db�ke_^mxsbo�mkeh\bc�� ^Z\e_gb_�`b^dhklb�\ ljm[hijh\h^_�b j_`bfu�_]h�wdkiemZlZpbb�^he`gu�bk�dexqZlv�]Zahh[jZah\Zgb_�� \ ljm[hijh\h^_�g_�^he`_g�kdZieb\Zlvky�\ha^mo�� i_j_^�i_j\uf�ih�ihlhdm�`b^dhklb�IW:�b aZ�ihke_^gbf�IW:�^he`gu�[ulv�h[_ki_q_gu�ijyfhebg_cgu_�mqZkldb�g_h[oh^bfhc�^ebgu��h]h\hj_gghc�\ bgkljmd�pbb ih�fhglZ`m�b khklZ\eyxs_c�\ aZ\bkbfhklb�hl�ijbqbg��\uau\Zxsbo�bkdZ`_gb_�wixju�kdhjhkl_c�ihlhdZ�����± ����'\ i_j_^�i_j\uf�ih�ihlhdm�IW:�b ���± ���'\ ± aZ�ihke_^gbf�GZ�ijyfhebg_cguo�mqZkldZo�g_�^he`gh�[ulv�mkljhckl\�beb�we_f_glh\��\uau�\Zxsbo�bkdZ`_gb_�wixju�kdhjhklb�ihlhdZ�`b^dhklb���������JZkklhygb_�hl�we_dljbq_kdbo�dZ[_e_c�k gZijy`_gb_f�����< b�[he__�^h�dZ[_e_c�k\yab�IW:�^he`gh�[ulv�g_�f_g__�����f������� < ihf_s_gbb�� ]^_� mklZgZ\eb\Z_lky�<I�� ^he`gZ� [ulv� h[_ki_q_gZ� \ha�fh`ghklv�ih^dexq_gby�d rbg_�aZsblgh]h�aZa_fe_gby��aZgme_gby��jZkoh^hf_jZ��������JZaf_s_gb_�<I�^he`gh�h[_ki_qb\Zlv�m^h[kl\h�ih^dexq_gby�IMB�beb�ID� G_�^himkdZ_lky�jZaf_s_gb_�<I�\ f_klZo��]^_�gZ g_]h�fh`_l�ihiZ^Zlv�\h^Z��ZlZd`_�\[ebab�bklhqgbdh\�we_dljhfZ]gblgh]h�baemq_gby�



��
�����F_ju�[_ahiZkghklb�������Ijb�ih^]hlh\d_�ba^_eby� d bkihevah\Zgbx�^he`gu� kh[ex^Zlvky� ©IjZ�\beZ�l_ogbq_kdhc�wdkiemZlZpbb�we_dljhmklZgh\hd �ihlj_[bl_e_cª��������< jZkoh^hf_j_�ijb�_]h�jZ[hl_�hl�k_l_\h]h�gZijy`_gby�����< ���=p�fh�]ml�[ulv�hiZkgu_�^ey�`bagb�i_j_f_ggu_�gZijy`_gby�^h� ����<��D h[kem`b\Zgbx�jZkoh^hf_jZ� ^himkdZxlky� ebpZ�� ijhr_^rb_� bgkljmdlZ`� ih� l_ogbd_� [_ahiZkghklb�ijb�jZ[hl_�k we_dljhmklZgh\dZfb �k gZijy`_gb_f�^h������< b�hagZdhfe_ggu_�k ^h�dmf_glZpb_c�gZ�ijb[hj�b bkihevam_fh_�h[hjm^h\Zgb_�������� Ijb� jZ[hl_� dhjimk� <I� ^he`_g� [ulv� ih^kh_^bg_g� d rbg_� aZsblgh]h�aZa_fe_gby��aZgme_gby���������AZij_sZ_lky�bkihevah\Zlv�\j_agu_�IW:�ijb�^Z\e_gbb�\ ljm[hijh\h^_�[he__�����FIZ��������Ijb�h[gZjm`_gbb�\g_rgbo�ih\j_`^_gbc�ijb[hjZ�beb�k_l_\hc�ijh\h^db�ke_^m_l� hldexqblv� ijb[hj� ^h� \uykg_gby� ki_pbZebklhf� \hafh`ghklb� ^Zevg_cr_c�wdkiemZlZpbb��������< ijhp_kk_�jZ[hl�ih�fhglZ`m��imkdh�gZeZ^hqguf�jZ[hlZf�beb�j_fhglm�jZkoh^hf_jZ�aZij_sZ_lky�� ijhba\h^blv�aZf_gm�we_dljhjZ^bhwe_f_glh\ �\h�\dexq_gghf�ijb[hj_�� ijhba\h^blv� aZf_gm� we_f_glh\� jZkoh^hf_jZ� gZ� ljm[hijh\h^_� ^h� ihegh]h�kgylby�^Z\e_gby�gZ�mqZkld_� ljm[hijh\h^Z�� ]^_�ijhba\h^ylky�jZ[hlu� �ijb�\j_aguo�IW:��� bkihevah\Zlv� g_bkijZ\gu_� we_dljhjZ^bhijb[hju�� we_dljhbgkljmf_glu �� ZlZd`_�jZ[hlZlv�k gbfb�[_a�ih^dexq_gby�bo�dhjimkh\�d rbg_�aZsblgh]h�aZa_fe_gby��aZgme_gby�������Ih^]hlh\dZ�jZkoh^hf_jZ�d bkihevah\Zgbx�������D jZ[hl_� k ba^_eb_f� ^himkdZ_lky� h[kem`b\Zxsbc�i_jkhgZe�� hagZdhf�e_gguc�k wdkiemZlZpbhgghc�^hdmf_glZpb_c�gZ�jZkoh^hf_j��������FhglZ`�jZkoh^hf_jZ�b gZkljhcdZ�gZ�h[t_dl_�^he`gu�[ulv�\uiheg_gu�\khhl\_lkl\bb�k bgkljmdpb_c�ih�fhglZ`m�<������������BF�JZ[hlu�^he`gu�ijhba\h^blvky�ki_pbZebabjh\Zgghc�hj]ZgbaZpb_c��bf_xs_c�jZaj_r_gb_� ij_^ijbylby�ba]hlh\bl_ey� b ebp_gabx� gZ� ijZ\h� \uiheg_gby� wlbo� jZ�[hl��eb[h�ij_^klZ\bl_eyfb�ij_^ijbylby�ba]hlh\bl_ey�Ihke_�ijh\_^_gby�^Zgguo�jZ[hl�<I�^he`_g�[ulv�hiehf[bjh\Zg�b hnhjfe_g�khhl\_lkl\mxsbc� Zdl�� Z \�iZkihjl� \g_k_gu�g_h[oh^bfu_� aZibkb�\ khhl\_lkl\bb� kbgkljmdpb_c�ih�fhglZ`m��������Ijb�ih^]hlh\d_�ba^_eby�d wdkiemZlZpbb�^he`gh�[ulv�ijh\_j_gh�� ih^dexq_gb_�jZkoh^hf_jZ�\ khhl\_lkl\bb�kh�ko_fhc�kh_^bg_gby�b ih^dex�q_gby�� gZebqb_� gZijy`_gby� iblZgby� jZkoh^hf_jZ� b _]h� khhl\_lkl\b_� lj_[m_fuf�l_ogbq_kdbf�oZjZdl_jbklbdZf�� ijZ\bevghklv�ih^dexq_gb_�^hihegbl_evgh]h�h[hjm^h\Zgby��������Ihke_� \dexq_gby� we_dljhiblZgby� g_h[oh^bfh� ijhdhgljhebjh\Zlv � bk�oh^gu_�^Zggu_��mklZgh\e_ggu_�\ <I�ijb�\\h^_�jZkoh^hf_jZ�\ wdkiemZlZpbx�b ijb�\_^_ggu_�\ iZkihjl_�b ijhlhdheZo�



�������Bkihevah\Zgb_�ba^_eby�������J_`bfu�jZ[hlu�JZkoh^hf_j�bf__l�^\Z�jZ[hqbo�j_`bfZ�� ©WdkiemZlZpbhggucª�� ©Ih\_jdZª�WdkiemZlZpbhgguc �j_`bf�± wlh�j_`bf�jZ[hlu�ijb[hjZ�gZ�h[t_dl_�wdkiemZlZ�pbb��Ih\_jdZ�± wlh�j_`bf�ih\_jdb�ijb[hjZ�k ihfhsvx�bfblZpbhggh]h�dhfie_dkZ�MklZgh\dZ�j_`bfh\�jZ[hlu�hkms_kl\ey_lky�ijh]jZffgh�k ihfhsvx�ID�beb�IMB�ijb�gZebqbb�jZaj_r_gby�gZ�baf_g_gb_�j_`bfZ�>ey�aZsblu�ijb[hjZ�hl�g_kZgdpbhgbjh\Zgguo �baf_g_gbc�j_`bfZ�jZ[hlu��iZ�jZf_ljh\�nmgdpbhgbjh\Zgby �b�beb�ijh]jZffgh]h�h[_ki_q_gby�jZkoh^hf_jZ�gZ�kbk�l_fghc�ieZl_�\ jZchg_�gb`g_]h�hlk_dZ�bf__lky�k^\h_gguc�i_j_dexqZl_ev�6.���dh�lhjuc�aZ^Z_l�jZaebqgu_�mjh\gb�^hklmiZ�b ijb�g_h[oh^bfhklb�fh`_l�[ulv�hiehf�[bjh\Zg�k bkihevah\Zgb_f�djurdb�Mjh\gb�^hklmiZ�b iheh`_gby�^\b`dh\�i_j_dexqZl_ey��bf�khhl\_lkl\mxsb_��ijb\_^_gu�\ lZ[e��� LZ[ebpZ��Iheh`_gb_i_j_dexqZl_e_c�6.� Mjh\_gv�^hklmiZJZaj_r_gb_� gZ� baf_g_gb_� ijh]jZffgh]h� h[_ki_q_gby�jZkoh^hf_jZ�J_`bf� l_klbjh\Zgby� ijb[hjZ� \ ijhp_kk_� ba]hlh\e_gby�beb�j_fhglZ�JZaj_r_gb_�gZ�\\h^�b j_^Zdlbjh\Zgb_�iZjZf_ljh\�
J_^Zdlbjh\Zgb_�iZjZf_ljh\�aZij_s_gh�

Khklhygb_� jZkoh^hf_jZ� hlh[jZ`Z_lky� k\_lh^bh^gufb� bg^bdZlhjZfb�G���G��gZ�kbkl_fghc�ieZl_�\ khhl\_lkl\bb�k lZ[e��� LZ[ebpZ��Khklhygb_�bg^bdZlhjh\G�����G������ Khklhygb_�ijb[hjZGhjfZevgh_�nmgdpbhgbjh\Zgb_�ijb[hjZ�<dexq_gh�jZaj_r_gb_�gZ�ijh]jZffbjh\Zgb_ �ijb[hjZ�<dexq_g�j_`bf�l_klbjh\Zgby�ijb[hjZ�HldZa�fbdjhko_fu�)ODVK�
IJBF?Q:GBY�� bg^bdZlhj�g_�k\_lblky�� bg^bdZlhj�k\_lblky�� bg^bdZlhj�f_gy_l�k\h_�khklhygb_�k i_jbh^hf�a ��k�J_`bf� wdkiemZlZpbb� �ihke_� \\h^Z� \ wdkiemZlZpbx� \ khhl\_lkl\bb� k gZklhy�sbf�jmdh\h^kl\hf�b bgkljmdpb_c�ih�fhglZ`m��ij_^mkfZljb\Z_l�g_ij_ju\gmx�jZ�[hlm�jZkoh^hf_jZ�b g_�lj_[m_l�dZdh]h�eb[h�\f_rZl_evkl\Z�h[kem`b\Zxs_]h�i_jkh�



��gZeZ�� djhf_� kqblu\Zgby� bgnhjfZpbb�� < jZkoh^hf_j_� ij_^mkfhlj_gu� ke_^mxsb_�\hafh`ghklb�ih�\\h^m�\u\h^m�bgnhjfZpbb�� ijhkfhlj�l_dmsbo�baf_jy_fuo�iZjZf_ljh\�� ijhkfhlj�mklZgh\hqguo�iZjZf_ljh\�� ijhkfhlj�Zjob\h\�� ijhkfhlj�`mjgZeh\�hldZah\��g_rlZlguo�kblmZpbc�b ^_ckl\bc�hi_jZlhjZ�<dexq_gb_� ZiiZjZlgh]h�jZaj_r_gby�gZ�fh^bnbdZpbx�iZjZf_ljh\�iha\hey_l�ijb�ijh\_^_gbb�fhglZ`guo��imkdh�gZeZ^hqguo�b ih\_jhqguo�jZ[hl�� \\h^blv�b j_^Zdlbjh\Zlv�iZjZf_lju�nmgdpbhgbjh\Zgby�� h[gmeylv�\k_�iZjZf_lju�gZdhie_gby�� hqbsZlv�Zjob\u�b `mjgZeu��������MijZ\e_gb_�jZkoh^hf_jhf��������� >ey� jZ[hlu� k jZkoh^hf_jhf� ihklZ\ey_lky� ki_pbZebabjh\Zggh_ � IH©Fhgblhj� <AE?L�FJª�� mklZgZ\eb\Z_fh_� gZ� ID�� Bgkljmdpby� ih� mklZgh\d_� IH��djZldh_�hibkZgb_��\b^�wdjZgZ�fhgblhjZ�ID�ijb�jZ[hl_�k jZkoh^hf_jhf��ihke_^h\Z�l_evghklv� ^_ckl\bc� ihevah\Zl_ey� ijb� ijhkfhlj_�� j_^Zdlbjh\Zgbb� iZjZf_ljh\� b^jm]bo�^_ckl\byo�beexkljbjm_lky�\ Ijbeh`_gbb�<��IH ©Fhgblhj�<AE?L�FJª� h[_ki_qb\Z_l� \aZbfh^_ckl\b_� k jZkoh^hf_jhf� kihfhsvx�kbkl_fu�hdhg��dhlhju_�hldju\Zxlky�ijb�\u[hj_�khhl\_lkl\mxs_]h�imgd�lZ�hkgh\gh]h�f_gx� ©NZceª��©GZkljhcdbª��©K\yavª��©Lbi�iZjZf_ljZª��©<u[hj�dZgZ�eZª���IZjZf_lju�nmgdpbhgbjh\Zgby �ijb[hjZ��Z lZd`_�j_amevlZlu�baf_j_gbc��gZoh�^ylky�\ f_gx�©Lbi�iZjZf_ljh\ª��dhlhjh_�khklhbl�ba�imgdlh\��� ©H[s_kbkl_fgu_ª�� ©Hkgh\gu_ª�� ©GZkljhcdZª�� ©Baf_j_gbyª�� ©:job\uª�� ©@mjgZeuª��<uah\�gm`gh]h�hdgZ�iZjZf_ljh\��Zjob\h\�beb�`mjgZeh\�\uihegy_lky�gZ`Zlb�_f� �©s_eqdhfª��dghidb�furb�gZ�\u^_ey_fhf�p\_lhf�gZbf_gh\Zgbb�imgdlZ��dhlh�jh_�ijb�wlhf�ihf_qZ_lky�kbf\hehf�©�ª�����������I_j_q_gv�iZjZf_ljh\��bg^bpbjm_fuo�\ hdg_�©H[s_kbkl_fgu_ª��ijb�\_^_g�\ lZ[e��� LZ[ebpZ��
GZbf_gh\Zgb_�iZjZf_ljZ H[hagZq_gb_iZjZf_ljZ >bZiZahg�agZq_gbc�iZjZf_ljZ

AgZq_gb_�iZjZf_ljZ�ihke_�bgbpbZebaZpbb� � � ���� We_dljhgguc� ghf_j�ieZlu We_dljhgguc�ghf_j� ± ±
��� >ZlZ� ba]hlh\e_gby�ieZlu >ZlZ�ba]hlh\e_gby� ± ±
���QZklhlZ�d\ZjpZ�ieZlu QZklhlZ�d\ZjpZ �������������F=p ������F=p



�� Ijh^he`_gb_�lZ[ebpu��� � � ���� Lbi� bkihevam_fuo�IW:� Lbi�^Zlqbdh\ GZdeZ^gu_��\j_agu_��8 ± dhe_gh

GZdeZ^gu_�

��� Kdhjhklv� h[f_gZ� ih�56������56����� Kdhjhklv�h[f_gZ�56���� �����������������������������������������������;h^
������;h^

���J_`bf�kh\f_klghc�jZ[hlu�dZgZeh\ Kh\f_klgZy�jZ[hlZ�dZ�gZeh\
>\modZgZevguc�j_`bf>\moemq_\hc�j_�`bf

>\modZgZevguc�j_`bf
���Ghf_j�jZkoh^hf_jZ�\k_lb�ih�56���� Ghf_j�ijb[hjZ�\ k_lb ��± ��� �
���AZ^_j`dZ�576 AZ^_j`dZ�576 ��������������fk ��fk��� <j_fy� bg_jpbb� gZ�nbdkZpbx� g_rlZlghc�kblmZpbb

<j_fy�bg_jpbb ��± ����k ��k
���� J_`bf� jZ[hlu� ieZ�lu J_`bf�jZ[hlu�ieZlu WdkiemZlZpbhg�guc��ih\_jdZ WdkiemZlZpbhg�guc����� Mkeh\by� jZ[hlu�bfimevkgh]h�\uoh^Z� Mkeh\by�jZ[hlu�bfi��\uoh^Z Ih�fh^mex�h[t_�fZ��ih�iheh`b�l_evghfm�h[t_fm

Ih�fh^mex�h[t_fZ
����>ZlZ� >ZlZ ± ��������������<j_fy� <j_fy ± ��������
�� \ ^\moemq_\hf�jZkoh^hf_j_�g_\hafh`gh�bkihevah\Zgb_�IW:�k mklZgh\dhc�\ BM�lbiZ�©8±dhe_ghª�< hdg_ ©H[s_kbkl_fgu_ª�fh`gh�s_eqdhf�furb�ih�dghid_��©MklZgh\dZ�qZ�kh\ª�± mklZgh\blv�^Zlm�b \j_fy��khhl\_lkl\mxsbfb�^Zl_�b \j_f_gb�ID��©BgbpbZeb�aZpbyª�± \uihegblv�bgbpbZebaZpbx�ijb[hjZ��©HqbkldZ�Zjob\h\ª�b ©HqbkldZ�`mj�gZeh\ª�± hqbklblv�Zjob\u�b `mjgZeu�<GBF:GB? �Ijb�ijh\_^_gbb�bgbpbZebaZpbb� \ ijb[hj�\\h^ylky� klZg^Zjlgu_� agZq_�gby�mklZgh\hqguo�iZjZf_ljh\��dhlhju_�ijb\_^_gu�\ klhe[p_���lZ[e�������AgZ�q_gby� ^Zgguo�iZjZf_ljh\�� \\_^_ggu_� \ ijb[hj� ^h�bgbpbZebaZpbb�� ijb� wlhf�mljZqb\Zxlky�I_j_q_gv�iZjZf_ljh\��bg^bpbjm_fuo�\ hdgZo�©Hkgh\gu_ª�b ©Baf_j_gbyª��aZ�\bkbl�hl�\u[jZgguo�agZq_gbc�iZjZf_ljh\�©J_`bf�jZ[hluª�b ©Lbi�^Zlqbdh\ª�\ hdg_�©H[s_kbkl_fgu_ª�



�����������I_j_qgb�iZjZf_ljh\��\u\h^bfuo�gZ�wdjZg�ID�\ hdg_�©Hkgh\gu_ª�ijb�jZaguo�j_`bfZo�jZ[hlu�b jZaguo�lbiZo�^Zlqbdh\ ijb\_^_gu�\ lZ[e�����IJBF?Q:GBY�d lZ[ebpZf��������Ihevah\Zl_e_f�\\h^blky�h^bg�ba�iZjZf_ljh\�/R beb�'g��\lhjhc�± \uqbkey�_lky�jZkoh^hf_jhf����<\h^blky�ihevah\Zl_e_f����IZkihjlguc�iZjZf_lj����<uqbkey_lky�jZkoh^hf_jhf�����Nbdkbjh\Zggh_�agZq_gb_�I_j_q_gv iZjZf_ljh\�©Hkgh\gu_ª�^ey�mkeh\bc�� ©J_`bf�jZ[hluª�� ©WdkiemZlZpbhggucª�� ©Lbi�^Zlqbdh\ª�� ©GZdeZ^gu_ª� LZ[ebpZ��
GZbf_gh\Zgb_�iZjZf_ljZ H[hagZq_gb_�iZjZf_ljZ� >bZiZahg�agZq_gbc�iZjZf_ljZ

AgZq_gb_�iZjZf_ljZ�ihke_�bgb�pbZebaZpbb Ijbf�
� � � � ����>ZlZ >ZlZ ± �������������<j_fy <j_fy ± �������� Kj_^g__� agZq_gb_�^ebgu� hdjm`ghklb�ljm[hijh\h^Z��/R

>ebgZ�hdjm`ghklb �������������ff ������ff Ijbf��
��� Kj_^g__� agZq_gb_�gZjm`gh]h� ^bZf_ljZ�ljm[hijh\h^Z��'g

GZjm`guc�^bZf_lj �����������ff �������ff Ijbf��
��� Kj_^g__� agZq_gb_�lhesbgu� kl_gdb� ljm�[hijh\h^Z��Kkl

LhesbgZ�kl_gdb ������������ff �����ff Ijbf��
���GZjm`guc�^bZf_ljljm[hijh\h^Z�\ iehk�dhklb�mklZgh\db�IW:

GZjm`guc�^bZ�f_lj�\ iehkd��mklZgh\db�IW:
������������ff �������ff Ijbf��

��� Ko_fZ� mklZgh\db�IW:�gZ�ljm[hijh\h^ Ko_fZ�mklZgh\db =�ko_fZ��9�ko_fZ ± Ijbf��
��� Kj_^g__� agZq_gb_�nZah\hc� kdhjhklb�IW:��8

NZah\��kdhjhklv ������������df�k ����df�k Ijbf��
��� JZkklhygb_� f_`^m�Zdmklbq_kdbfb� p_g�ljZfb�IW:�\^hev�hkb�ljm[hijh\h^Z��Oj

Hk_\Zy�[ZaZ ��������������ff ����ff Ijbf��
���� R_jhoh\Zlhklv��Gw R_jhoh\Zlhklv ����������ff ��ff Ijbf��



�� Ijh^he`_gb_�lZ[ebpu��� � � � ����� Dbg_fZlbq_kdZy�\yadhklv� jZ[hq_c�`b^dhklb
<yadhklv �����������kKl ��kKl Ijbf��

���� FbgbfZevgh_�agZq_gb_� jZkoh^Z��ijb� dhlhjhf� ij_djZ�sZ_lky� ijhp_kk� ba�f_j_gby
Gb`gbc�ihjh] ��������f��q ��f��q Ijbf��

���� IhijZ\hqguc�dhwnnbpb_gl� Dhwnnbpb_gl�D ���������� � Ijbf��
���� Bgl_j\Ze� mkj_^�g_gby� j_amevlZlZ� ba�f_j_gby�

Bgl_j\Ze�mkj_^g_gby ����� �� Ijbf��
���� J_`bf� jZ[hlu�bfi��\uoh^Z QZklhlguc����Bfimevkguc ± QZklhlguc Ijbf��
����<_k�bfimevkZ�ijb�jZ[hl_� \ qZklhlghf�j_`bf_

<_k�bfi���I� ± ������bfi��f� Ijbf��
����<_k�bfimevkZ�ijb�jZ[hl_� \ bfimevkghf�j_`bf_

<_k�bfimevkZ �������������f��bfi ������f��bfi Ijbf��
����>ebl_evghklv�bf�imevkZ >ebl_evghklvbfi� �������fk ��fk Ijbf��
����Mkeh\by�kjZ[Zlu\Zgby�^bkdj_lgh]h�\uoh^Z�©KlZlmkª AgZdhihabpbhgguc�dh^�kf�lZ[e��������� Ijbf��

I_j_q_gv�iZjZf_ljh\�©Hkgh\gu_ª�^ey�mkeh\bc�� ©J_`bf�jZ[hluª�� ©WdkiemZlZpbhggucª�� ©Lbi�^Zlqbdh\ª�� ©<j_agu_ª� LZ[ebpZ��
GZbf_gh\Zgb_�iZjZf_ljZ H[hagZq_gb_�iZjZf_ljZ� >bZiZahg�agZq_gbc�iZjZf_ljZ

AgZq_gb_�iZjZf_ljZ�ihke_�bgb�pbZebaZpbb Ijbf�
� � � � ����>ZlZ >ZlZ ± �������������<j_fy <j_fy ± �������� Kj_^g__� agZq_gb_�^ebgu� hdjm`ghklb�ljm[hijh\h^Z��/R

>ebgZ�hdjm`ghklb �����± ��������ff ������ff Ijbf��
��� Kj_^g__� agZq_gb_�gZjm`gh]h� ^bZf_ljZ�ljm[hijh\h^Z��'g

GZjm`guc�^bZf_lj �����± ������ff �������ff Ijbf��



�� Ijh^he`_gb_�lZ[ebpu��� � � � ���� Kj_^g__� agZq_gb_�lhesbgu� kl_gdb� ljm�[hijh\h^Z��Kkl
LhesbgZ�kl_gdb �����± �������ff �����ff Ijbf��

���GZjm`guc�^bZf_ljljm[hijh\h^Z� \ iehk�dhklb�mklZgh\db�IW:
GZjm`guc�^bZ�f_lj�\ iehkd��mklZgh\db�IW:

������± ������ff �������ff Ijbf��
���JZkklhygb_�f_`^m�Zdmklbq_kdbfb�p_g�ljZfb�IW:�ih�ebgbb�MAK��/j

;ZaZ�ijb[hjZ ������± ������ff ����ff Ijbf��
��� JZkklhygb_� f_`^m�Zdmklbq_kdbfb� p_g�ljZfb�IW:�\^hev�hkb�ljm[hijh\h^Z��Oj

Hk_\Zy�[ZaZ �����± ��������ff ����ff Ijbf��
���R_jhoh\Zlhklv��Gw R_jhoh\Zlhklv �����± �����ff ��ff Ijbf������ Dbg_fZlbq_kdZy�\yadhklv� jZ[hq_c�`b^dhklb

<yadhklv ������± �����kKl ��kKl Ijbf��
���� FbgbfZevgh_�agZq_gb_� jZkoh^Z��ijb� dhlhjhf� ij_djZ�sZ_lky� ijhp_kk�baf_j_gby

Gb`gbc�ihjh] ��± ������f��q ��f��q Ijbf��

���� IhijZ\hqguc� dh�wnnbpb_gl� Dhwnnbpb_gl�D ����± �� � Ijbf��
���� J_`bf� jZ[hlu�bfi��\uoh^Z QZklhlguc����Bfimevkguc ± QZklhlguc Ijbf��
���� Bgl_j\Ze� mkj_^�g_gby� j_amevlZlZ� ba�f_j_gby�

Bgl_j\Ze�mkj_^g_gby ��± ��� �� Ijbf��
����<_k�bfimevkZ�ijb�jZ[hl_� \ qZklhlghf�j_`bf_

<_k�bfi���I� ± ������bfi��f� Ijbf��
����<_k�bfimevkZ�ijb�jZ[hl_� \ bfimevkghf�j_`bf_

<_k�bfimevkZ �������± ������f��bfi ������f��bfi Ijbf��
����>ebl_evghklv� bf�imevkZ >ebl_evghklv�bfi� ��± �����fk �fk Ijbf��
����Mkeh\by�kjZ[Zlu\Zgby�^bkdj_lgh]h�\uoh^Z�©KlZlmkª AgZdhihabpbhgguc�dh^�kf�lZ[e��� Ijbf��



��I_j_q_gv�iZjZf_ljh\�©Hkgh\gu_ª�^ey�mkeh\bc�� ©J_`bf�jZ[hluª�� ©Ih\_jdZª�� ©Lbi�^Zlqbdh\ª�� ©GZdeZ^gu_ª� LZ[ebpZ��
GZbf_gh\Zgb_�iZjZf_ljZ H[hagZq_gb_�iZjZf_ljZ� >bZiZahg�agZq_gbc�iZjZf_ljZ

AgZq_gb_�iZjZf_ljZ�ihke_�bgb�pbZebaZpbb Ijbf�
� � � � ����>ZlZ >ZlZ ± �������������<j_fy <j_fy ± �������� <gmlj_ggbc� ^bZ�f_lj� <gmlj��^bZf_lj ����ff ����ff Ijbf��

���FbgbfZevgh_� agZ�q_gb_� jZkoh^Z�� ijb�dhlhjhf�ij_djZsZ_l�ky� ijhp_kk� baf_j_�gby
Gb`gbc�ihjh] ��± ������f��q ��f��q Ijbf��

��� =b^jh^bgZfbq_�kdbc�dhwnnbpb_gl =b^jh^bgZfbq��dhwnnbp� � � Ijbf��
��� Kf_s_gb_� gmey�jZkoh^hf_jZ Kf_s_gb_�gmey ����±�±����f��q ��f��q Ijbf��
��� Kdhjhklv� mevljZ�a\mdZ� Kdhjhklv�a\mdZ ����df�k ����df�k Ijbf��
��� Kj_^g__� agZq_gb_�nZah\hc� kdhjhklb�IW:��8

NZah\��kdhjhklv �����df�k �����df�k Ijbf��
���Bgl_j\Ze�mkj_^g_�gby� j_amevlZlZ�baf_j_gby�

Bgl_j\Ze�mkj_^g_gby ��± ��� �� Ijbf��
���� J_`bf� jZ[hlu�bfi��\uoh^Z QZklhlguc����Bfimevkguc ± QZklhlguc
����<_k�bfimevkZ�ijb�jZ[hl_�\ bfimevkghf�j_`bf_

<_k�bfimevkZ ������±����f��bfi ������f��bfi Ijbf��
����<_k�bfimevkZ�ijb�jZ[hl_� \ qZklhlghf�j_`bf_

<_k�bfi���I� ������bfi��f� ������bfi��f� Ijbf��
���� >ebl_evghklv�bfimevkZ >ebl_evghklv�bfi� ��± �����fk ��fk Ijbf��

< imgdl_�©Hkgh\gu_ª�fh`gh�aZ^Zlv�mkeh\by�kjZ[Zlu\Zgby�^bkdj_lgh]h�\uoh�^Z�©KlZlmkª��mkeh\by�nhjfbjh\Zgby�JD�©KlZlmkª���Mkeh\by�kjZ[Zlu\Zgby�^bkdj_l�gh]h�\uoh^Z�jZkoh^hf_jZ�b agZdhihabpbhgguc�dh^�\ khhl\_lkl\bb�k bg^bdZpb_c�\hdg_��ke_\Z�gZijZ\h��ijb\_^_gu�\ lZ[e����



�� LZ[ebpZ��AgZdhihabpbhgguc�dh^ GZebqb_�JD�©KlZlmkª� JZaju\�Zdmklbq_kdh]h�ljZdlZ�h[hbo�dZgZeh\��emq_c�� JZaju\ Zdmklbq_kdh]h�ljZdlZ�dZgZeZ��emqZ���� 4 baf � 4 gb`g�mkl� 4 baf ! 4 \_jo�mkl� JZaju\�Zdmklbq_kdh]h�ljZdlZ�dZgZeZ��emqZ���� IZjZf_lju�g_dhjj_dlgu� 4 baf ! 4 gZb[� G_rlZlgZy�kblmZpby�ih�bfimevkghfm�\uoh^m��)bfi�\uo ! )gZb[�
>ey�aZ^Zgby��beb�hldexq_gby��h^gh]h�beb�g_kdhevdbo�mkeh\bc�nhjfbjh\Zgby�JD� ©KlZlmkª�g_h[oh^bfh�gZ\_klb�dmjkhj�gZ�khhl\_lkl\mxs__� agZdhf_klh�b s_ed�gmlv�furdhc��AgZd��u! khhl\_lkl\m_l�\dexq_gbx�mkeh\by��agZd�� � ! � hldexq_gbx����������I_j_q_gv� iZjZf_ljh\�� \u\h^bfuo�gZ� wdjZg�ID� \ hdg_� ©GZkljhcdZª��ijb\_^_g�\ lZ[e����� LZ[ebpZ���

GZbf_gh\Zgb_�iZjZf_ljZ H[hagZq_gb_�iZjZf_ljZ� >bZiZahg�agZq_gbc�iZjZf_ljZ
AgZq_gb_�iZjZf_ljZ�ihke_�bgb�pbZebaZpbb Ijbf�

� � � � ���� Khklhygb_� dZgZeZ�baf_j_gby Khklhygb_�dZgZeZ� ghjfZevgh_���g_rlZl��kblmZpby ±
��� J_]mebjh\dZ� iZjZ�f_ljh\� Zdmklbq_kdh�]h� ljZdlZ� jZkoh^hf_�jZ�

J_]mebjh\dZ ± ±
� Zfieblm^u� ahg^b�jmxs_]h�kb]gZeZ :fieblm^Z ��± ��� ��� Ijbf��
� mkbe_gby� ijb_fgh�]h�ljZdlZ Mkbe_gb_� ��± ��� ��� Ijbf��
� mjh\gy� ihjh]Z� kjZ�[Zlu\Zgby� dhfiZjZ�lhjZ

Ihjh] ��± ��� ��� Ijbf��
��� NhjfZ�ahg^bjmxs_]h�bfimevkZ

NhjfZ�AB ���� � Ijbf��
��� Bg\_jkby� ahg^b�jmxs_]h�bfimevkZ Bg\_jkby�AB <udexq_gZ��\dexq_gZ <udexq_gZ Ijbf��
��� Dhjj_dpby� kdhjh�klb�ihlhdZ Dhjj_dpby�kdhjhklb�ihlhdZ <udexq_gZ��\dexq_gZ <udexq_gZ Ijbf���Ijbf�����<dexq_gb_�\ jZ[h�lm�dZgZeZ�baf_j_gby� <dexq_gb_dZgZeZ� <udexq_g��\dexq_g <dexq_g Ijbf��



�� Ijh^he`_gb_�lZ[ebpu���� � � � ���� MklZgh\dZ� agZq_�gby� \_jog_]h� ihjh]Z�nhjfbjh\Zgby� JD�©KlZlmkª��4\_jo�mkl

<_jogyy�mklZ\dZ ��± �������f��q ����f��q Ijbf��
��� MklZgh\dZ� agZq_�gby� gb`g_]h� ihjh]Z�nhjfbjh\Zgby� JD�©KlZlmkª��4gb`g�mkl

Gb`gyy�mklZ\dZ ��± �������f��q ��f��q Ijbf��
��� Iheh`bl_evgh_�gZijZ\e_gb_�ihlhdZ GZijZ\e_gb_�ihlhdZ ± ijyfh_��h[jZlgh_ Ijbf��
����Kf_s_gb_�\j_f_�gb gZqZeZ� hldjulby�hdgZ�^ey�ijb_fZ�MAK

Kf_s_gb_�hdgZ� fbgmk����±�±��� � Ijbf��
���� Kf_s_gb_� gmey��jZaghklb� \j_f_g��'L��

Kf_s_gb_�G7 >fdk@ ��fdk Ijbf��
���� JZaghklv� \j_f_g�ijhoh`^_gby�MAK�ih�b ijhlb\�ihlhdZ��G7

<j_fy�jZaghklb >fdk@ ± Ijbf��
���� IhemkmffZ� \j_�f_g� ijhoh`^_gby�MAK�ih�b ijhlb\�ih�lhdZ��Lk

<j_fy�ihemkmffu >fdk@ ± Ijbf��
����>ebgZ�hdgZ�ijb_�fZ�kb]gZeZ >ebgZ�hdgZ >fdk@ Ijbf��
����<j_fy� gZqZeZ� hl�djulby�hdgZ <j_fy�gZqZeZ�hdgZ >fdk@ Ijbf��
���� Baf_j_ggh_� agZ�q_gb_�jZkoh^Z JZkoh^ >f��q@ ± Ijbf��
����Qbkeh�pbdeh\� Z\�lhpbjdmeypbb Qbkeh�pbde��Z\lhpbjd� ���± ����� ��� Ijbf��
����<j_fy�i_j_aZimk�dZ� ahg^bjmxs_]h�bfimevkZ

AZ^_j`dZ�AB >fdk@ Ijbf��
���� <gmlj_ggbc� ^bZ�f_lj�ljm[hijh\h^Z <gmlj_ggbc�^bZf_lj >ff@ Ijbf��
���� <uqbke_gb_� iZ�jZf_ljh\� mklZgh\db�gZdeZ^guo�IW:

MklZgh\dZ�gZ�deZ^guo�IW:�� Kdhjhklv�a\mdZ� Hk_\Zy�[ZaZ
>df�k@>ff@ ±±

Ijbf��



�� Ijh^he`_gb_�lZ[ebpu���� � � � ����� <uqbke_gb_� ^h�ihegbl_evguo� aZ�^_j`_d�MAK��� kdhjhklv�a\mdZ Kdhjhklv�a\mdZ >df�k@ Ijbf��� ^hihegbl_evgZy� aZ�^_j`dZ� MAK� \ we_d�ljhZdmklbq_kdhf�ljZdl_�jZkoh^hf_jZ
>hi��aZ^_j`��MAK ��± ������fdk Ijbf��

� lhesbgZ�kl_gdb�dZ�eb[jh\hqgh]h� mqZkl�dZ
Kkl�dZeb[jh\� �����± �������ff Ijbf��

����>ZlZ >ZlZ ± ��������������<j_fy <j_fy ± �����
IJBF?Q:GBY�d lZ[e�������<\h^blky�ihevah\Zl_e_f����>ey�\j_aguo�IW:��mklZgh\e_gguo�ih�ohj^_��^he`gZ�[ulv�\udexq_gZ��< hk�lZevguo�kemqZyo�± \dexq_gZ����Hij_^_ey_lky�jZkoh^hf_jhf����Bkihevam_lky�dZd�dZevdmeylhj��AgZq_gb_�iZjZf_ljZ� ©Kdhjhklv�a\mdZª�\\h�^blky�ihevah\Zl_e_f��agZq_gb_�iZjZf_ljZ�©Hk_\Zy�[ZaZª�± \uqbkey_lky�jZkoh^hf_�jhf� ���Hij_^_ey_lky�jZkoh^hf_jhf�beb�mklZgZ\eb\Z_lky�ihevah\Zl_e_f���������� < hdg_� ©Baf_j_gbyª� iZjZf_lju� \u\h^ylky� k mq_lhf� agZq_gby� iZjZ�f_ljZ�©J_`bf�jZ[hluª��mklZgh\e_ggh]h�\ hdg_�©H[s_kbkl_fgu_ª�I_j_q_gv�iZjZf_ljh\�hdgZ�©Baf_j_gbyª�ijb�agZq_gbb�iZjZf_ljZ�©J_`bf�jZ�[hluª�� ©WdkiemZlZpbhggucª�ijb\_^_g�\ lZ[e������ LZ[ebpZ���GZbf_gh\Zgb_�iZjZf_ljZ H[hagZq_gb_�iZjZf_ljZ� ?^��baf� Ijbf�� � � ���� Baf_j_ggh_� agZq_gb_� kj_^g_]h� h[t�_fgh]h�jZkoh^Z JZkoh^ f��q

���Baf_j_ggh_� agZq_gb_� h[t_fZ� gZjZk�lZxsbf� blh]hf� ^ey� iheh`bl_evgh]h�gZijZ\e_gby�ihlhdZ
H[t_f�� f�

���Baf_j_ggh_� agZq_gb_� h[t_fZ� gZjZk�lZxsbf�blh]hf�^ey�hljbpZl_evgh]h�gZ�ijZ\e_gby�ihlhdZ
H[t_f�� f�

���:e]_[jZbq_kdZy�kmffZ�agZq_gbc�h[t�_fh\�^ey�h[hbo�gZijZ\e_gbc�ihlhdZ�gZ�jZklZxsbf�blh]hf
KmffZjguc�h[t_f f�



�� Ijh^he`_gb_�lZ[ebpu���� � � ����Baf_j_ggh_�agZq_gb_�kdhjhklb�ihlh�dZ Kdhjhklv�ihlhdZ f�k
��� Kdhjhklv� jZkijhkljZg_gby� mevljZ�a\mdh\uo�dhe_[Zgbc�\ baf_jy_fhc�`b^�dhklb�

Kdhjhklv�a\mdZ df�k
��� Khklhygb_� baf_jbl_evgh]h� dZgZeZ�jZkoh^hf_jZ Khklhygb_�dZgZeZ Ijbf��
�����>ZlZ >ZlZ ^^�ff�]]]]���<j_fy <j_fy qq�ffIJBF?Q:GBY����Ijb�gZebqbb�hldZaZ�beb�g_rlZlghc�kblmZpbb�\ jZfd_�©Khklhygb_�dZgZeZª�ihy\ey_lky� bg^bdZpby� gZebqby� g_rlZlghc� kblmZpbb� b bah[jZ`_gb_� dghidb� ©H[�ahjª��?keb�furdhc�s_edgmlv�ih�wlhc�dghid_��ihy\ey_lky�f_gx�k i_j_qg_f�\hafh`�guo�g_bkijZ\ghkl_c�b hlf_ldhc�kemqb\r_]hky�kh[ulby����S_eqdhf�ih�dghid_�©K[jhk�h[t_fZª�fh`gh�h[gmeblv�baf_j_ggu_�agZq_gby�h[t_fh\�I_j_q_gv�iZjZf_ljh\�hdgZ�©Baf_j_gbyª�ijb�agZq_gbb�iZjZf_ljZ�©J_`bf�jZ�[hluª�± ©Ih\_jdZª�ijb\_^_g�\ lZ[e���� LZ[ebpZ���GZbf_gh\Zgb_�iZjZf_ljZ H[hagZq_gb_�iZjZf_ljZ� ?^��baf� Ijbf�� � � ���� Baf_j_ggh_� agZq_gb_� kj_^g_]h� h[t�_fgh]h�jZkoh^Z JZkoh^ f��q
��� Baf_j_ggh_� agZq_gb_� h[t_fZ� gZjZk�lZxsbf�blh]hf� H[t_f� f�
���Kf_s_gb_�gmey�jZkoh^hf_jZ Kf_s_gb_�gmey f��q���J_`bf�jZ[hlu�bfimevkgh]h�\uoh^Z J_`bf�jZ[hlu�bfi��\uo����>ZlZ >ZlZ ^^�ff�]]]]���<j_fy <j_fy qq�ff

< hdg_� ©Baf_j_gbyª� \ j_`bf_� ©Ih\_jdZª�bg^bpbjm_lky�gZebqb_�ih^dexq_�gby�d bfblZlhjm�b dghidZ�^ey�ih^dexq_gby��hldexq_gby��bfblZlhjZ�J_`bf�ih\_jdb�ij_^mkfZljb\Z_l�Z\lhfZlbq_kdbc�\\h^�ba�iZfylb�jZkoh^hf_jZ�b ZdlmZebaZpbx� klZg^Zjlguo� agZq_gbc� iZjZf_ljh\� ^ey� ih\_jdb� jZkoh^hf_jZ� gZ�bfblZpbhgghf�ih\_jhqghf�dhfie_dk_��Ijb�i_j_oh^_�\ j_`bf�ih\_jdb�agZq_gby�iZ�jZf_ljh\��mklZgh\e_ggu_�\ wdkiemZlZpbhgghf �j_`bf_��khojZgyxlky�b ijb�i_j_oh^_�ba�ih\_jhqgh]h�j_`bfZ�\ wdkiemZlZpbhgguc �\hkklZgZ\eb\Zxlky�



����������� Bg^bdZpby� kh^_j`bfh]h� Zjob\h\� ijhba\h^blky� \ khhl\_lkl\bb� klZ[e����� LZ[ebpZ���GZbf_gh\Zgb_�iZjZf_ljZ H[hagZq_gb_�iZjZf_ljZ� ?^��baf����>ZlZ�b \j_fy
�Zjob\Zpbb >ZlZ�b \j_fy�Zjob\Zpbb��� AgZq_gb_� h[t_fZ�� baf_j_ggh_� aZ� bgl_j\Ze�Zjob\bjh\Zgby�� ^ey� iheh`bl_evgh]h� gZijZ\�e_gby�ihlhdZ H[t_f�� f�
��� AgZq_gb_� h[t_fZ�� baf_j_ggh_� aZ� bgl_j\Ze�Zjob\bjh\Zgby�� ^ey� hljbpZl_evgh]h� gZijZ\�e_gby�ihlhdZ H[t_f�� f�
��� :e]_[jZbq_kdZy� kmffZ� agZq_gbc� h[t_fh\��baf_j_gguo� aZ� bgl_j\Ze� Zjob\bjh\Zgby�� ^ey�h[hbo�gZijZ\e_gbc�ihlhdZ KmffZjguc�h[t_f f�
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