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Kha^Zgb_�`mjgZeZ��Fbdjhkbkl_fgZy�l_ogbdZ���² kem�qZc�g_� kh\k_f�h[uqguc��lZd�dZd�j_qv�\ g_f�ihc^_l�h gZ�ijZ\e_gbb� gZmdb� b l_ogbdb� gZoh^ys_fky� _s_� \ klZ^bb�klZgh\e_gby� Ihwlhfm� agZqbl_evgh_� \gbfZgb_� \ ibehl�ghf�ghf_j_�fu�m^_ebf�h[ahjguf�fZl_jbZeZf�h khklhygbb�fbdjhkbkl_fghc�l_ogbdb� �FKL�� gZ� k_]h^gyrgbc� ^_gv�� __�\Z`g_crbo� gZijZ\e_gbyo�� i_jki_dlb\Zo� jZa\blby�� Hl�^_evgu_�klZlvb�dhgdj_lgh]h�oZjZdl_jZ�iha\heyl�<Zf�kh�klZ\blv�ij_^klZ\e_gb_�h \hafh`ghc�gZijZ\e_gghklb�im[�ebdZpbc�\ ihke_^mxsbo��j_]meyjguo���ghf_jZo�<Zr_fm�\gbfZgbx�ij_^eZ]Z_lky�jm[jbdZpby�`mjgZeZ�

dhlhjZy�hljZ`Z_l�i_j\u_�ijh[u�kbkl_fZlbaZpbb�hkgh\�guo� ijh[e_f� fbdjhkbkl_fghc� l_ogbdb�� K ijbagZl_evgh�klvx�ijbf_f�<Zrb�aZf_qZgby�b ij_^eh`_gby�Ke_^m_l�kdZaZlv��qlh�^h�kbo�ihj�g_�ij_^ijbgbfZebkv�ihiuldb� mgbnbdZpbb� b mlhqg_gby�l_jfbgheh]bb� \ h[�eZklb�fbdjhkbkl_fghc�l_ogbdb��QZklv�__ aZbfkl\h\Z�gZ� ba� fbdjhwe_dljhgbdb�� qZklv� ba� fZrbgh\_^q_kdbo� bwe_dljhl_ogbq_kdbo�^bkpbiebg��g_�\k_]^Z�ijh\_^_gu�dZ�q_kl\_ggu_� b dhebq_kl\_ggu_� ]jZgbpu�f_`^m� hl^_ev�gufb�l_jfbgZfb�� Wlhc� ijh[e_f_�lZd`_� ieZgbjm_lky�m^_eblv�k_jv_agh_�\gbfZgb_�gZ�kljZgbpZo�`mjgZeZ�
< i_j\hf�ihem]h^bb������]h^Z�`mjgZe�[m^_l�\uoh^blv�_`_d\ZjlZevgh��Ih^ibkZlvky�gZ�g_]h�fh`gh�\ hl^_e_gbyo�k\yab��bg^_dk�ih�dZlZeh]m�Jhki_qZlb��������beb�g_ihkj_^kl\_ggh�\ j_^Zdpbb����������Fhkd\Z��Kljhfugkdbc�i_j������l_e�����������������������������

JM;JBDB�@MJG:E:�³FBDJHKBKL?FG:Y�L?OGBD:´
Jm[jbdZ Hjb_glbjh\hqgh_�kh^_j`Zgb_�im[ebdZpbbBgnhjfZpbhggu_�l_ogheh]bb��dhgkljmbjh\Zgb_�b fh^_ebjh\Zgb_�h[t_dlh\ FKL

K:IJ�h[t_dlh\�FKL��fh^_ebjh\Zgb_�h[t_dlh\�FKL�b bo�ijhba\h^kl\Z�k mq_lhf�wnn_dlZ�fZkrlZ[bjh\Zgby
FZl_jbZeh\_^q_kdb_�b l_ogheh]bq_kdb_�hkgh\u�FKL LjZ^bpbhggu_�b i_jki_dlb\gu_�fZl_jbZeu�b l_ogheh]bc�^ey�h[t_dlh\�FKL��\ lhf�qbke_�x fZl_jbZeu�ih\_joghklghc�b h[t_dlghc�fbdjhf_oZgbdbx Z^Zilb\gu_ �mfgu_��fZl_jbZeux ki_pbZevgu_�l_ogheh]bb�FKL �/,*$�l_ogheh]bb�dhjimkdmeyjgh�emq_\h_�fbdjhnhjfhh[jZah\Zgb_�\hehdhggZy�l_ogheh]by�We_f_glgZy�[ZaZ�fbdjhkbkl_fghc�l_ogbdb x K_gkhju�b ljZgk^vxk_jux Bkihegbl_evgu_�mkljhckl\Z��fbdjhf_oZgbafu��fbdjhlmj[bgu�x Bklhqgbdb�wg_j]bb�b ^\b`_gby��fbdjh^\b]Zl_eb��fbdjhlmj[bgu�Lbiu�fbdjhkbkl_f x Fbdjhwe_dljhf_oZgbq_kdb_�kbkl_fux Hilhf_oZgbq_kdb_�fbdjhkbkl_fux ;bhl_ogbq_kdb_�fbdjhkbkl_fux Fbdjhkbkl_fu�wg_j]hh[_ki_q_gbyx L_ogheh]bq_kdb_�fbdjhkbkl_fux Fbgb� b fbdjhjh[hlhl_ogbq_kdb_�kbkl_fuIjbf_g_gb_�h[t_dlh\�fbdjhkbkl_fghc�l_ogbdb x Dhgkljmbjh\Zgb_�ijb[hjh\�b fZrbg��fZdjhkbkl_f��gZ�hkgh\_�we_f_glghc�[Zaux K[hjdZ�fZdjhkbkl_f�gZ�hkgh\_�we_f_glghc�[Zau�FKLx BkiulZgby��k_jlbnbdZpby�b wdkiemZlZpby�fZdjhkbkl_f�kha^Zgguo�gZ�hkgh\_�FKLBgnhjfZpby Dhgn_j_gpbb��kh\_sZgby��\uklZ\db��gh\hklb�gZmdb�b l_ogbdb��h[ahju�ki_pbZevghc�ebl_jZlmju�b l�i�
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M>D���������������������>�F��Debfh\��ZdZ �̂�J:G��Bgklblml�ijh[e_f�f_oZgbdb�J:G��:�:�� <Zkbev_\�� Fbgbkl_jkl\h� gZmdb� b l_ogheh]bc� JN��<�<�Emqbgbg��^�j l_og��gZmd�^hp��P_glj�fbdjhl_ogheh]bb�b^bZ]ghklbdb� KZgdl�I_l_j[mj]kdh]h� ]hk�� we_dljhl_ogbq_kdh]h�mgb\_jkbl_lZ�� I�I��FZevp_\�� ^�j l_og�� gZmd� ijhn��� K_dpby�ijbdeZ^guo�ijh[e_f�ijb�Ij_ab^bmf_�J:G�
I?JKI?DLB<U�J:A<BLBY�FBDJHKBKL?FGHC�L?OGBDB�< ;;,�<?D?�

Fbdjhkbkl_fgZy�l_ogbdZ�y\ey_lky�\ gZklhys__�\j_fy�h^gbf� ba� gZb[he__� ^bgZfbqgh� jZa\b\Zxsboky�f_`^bk�pbiebgZjguo�gZmqgh�l_ogbq_kdbo�gZijZ\e_gbc��hij_^_�eyxsbf�gh\mx�j_\hexpbx�\ h[eZklb�kbkl_f��j_Zebam_�fuo� gZ� fbdjhmjh\g_�� Kljh]h� ]h\hjy��fbdjhkbkl_fgZy�l_ogbdZ� �FKL�� � wlh� gZmqgh�l_ogbq_kdh_� gZijZ\e_�gb_�� p_evx� dhlhjh]h� y\ey_lky� kha^Zgb_� \ h]jZgbq_g�ghf� h[t_f_� l\_j^h]h� l_eZ� beb� gZ� _]h� ih\_joghklb�fbdjhkbkl_f�� ij_^klZ\eyxsbo� kh[hc� mihjy^hq_ggu_�dhfihabpbb�h[eZkl_c�k aZ^Zgguf�khklZ\hf��kljmdlm�jhc�b ]_hf_ljb_c��klZlbq_kdZy�beb�^bgZfbq_kdZy�kh�\hdmighklv� dhlhjuo� h[_ki_qb\Z_l� j_ZebaZpbx� ijh�p_kkh\� ]_g_jZpbb��ij_h[jZah\Zgby��i_j_^Zqb� wg_j]bb�b^\b`_gby�\ bgl_]jZpbb�k ijhp_kkZfb�\hkijbylby��h[�jZ[hldb�� ljZgkeypbb� b ojZg_gby� bgnhjfZpbb� ijb�\uiheg_gbb� aZijh]jZffbjh\Zgguo�hi_jZpbc�b ^_ckl�\bc�\ lj_[m_fuo�mkeh\byo�wdkiemZlZpbb�k aZ^Zggufb�nmgdpbhgZevgufb�� wg_j]_lbq_kdbfb�� \j_f_ggufb� bgZ^_`ghklgufb� ihdZaZl_eyfb� Fbdjhkbkl_fu�fh]ml�h[_ki_qb\Zlv� \uiheg_gb_� \k_o� \ur_i_j_qbke_gguo�nmgdpbc�beb�qZklb�ba�gbo�Ijbf_ju�ba^_ebc�FKL��dZd�klZ\rbo�m`_�ljZ^bpbhg�gufb��lZd�b i_jki_dlb\guo�ijb\_^_gu�\ lZ[e����b ���Ijb�wlhf�hlebqbl_evghc�hkh[_gghklvx�fbdjhkbkl_f�gh\h]h� ihdhe_gby� y\ey_lky� g_h[oh^bfhklv� h[_ki_q_gby�^ebl_evghc�bo�wdkiemZlZpbb�ijb�i_j_ghk_�wg_j]bb�aZjy�^Z�� bgnhjfZpbb� g_� lhevdh� \ mkeh\byo� klZpbhgZjgh]h�l\_j^h]h�l_eZ��gh�b dh]^Z�h[t_dl� �qZklv�h[t_dlZ��fbdjh�kbkl_fghc�l_ogbdb�beb�dhglZdlbjmxsZy�k gbf�kj_^Z�gZ�oh^ylky� \h� \aZbfghc� ijhkljZgkl\_ggh�\j_f_gghc�^bgZfbd_�GZjy^m�k wlbf�i_j_oh^�gZ�fbdjhmjh\_gv�lj_[m_l�ijb�kha^Zgbb�fbdjhkbkl_f�jZaebqgh]h�nmgdpbhgZevgh]h�gZ�agZq_gby� gh\h]h� ihdhe_gby� mq_lZ nZdlhjh\ fZkrlZ�

LZ[ebpZ����KljmdlmjZ�b ^bgZfbdZ�jugdZ��ljZ^bpbhgguo��ba^_ebc�fbdjhkbkl_fghc�l_ogbdb�>�@�
H[t_f�jugdZ�\����]� H[t_f�jugdZ�\����]�Ba^_eby feg��rlmd feg�^hee� feg��rlmd feg��^hee�=heh\db�^ey�gZdhibl_e_c�gZ�`_kldbo�^bkdZo ��� ���� ���� �����

=heh\db�^ey�kljmcguo�ijbgl_jh\ ��� ���� ��� �����DZj^bh�i_ckf_cd_ju ��� ���� ��� ����©Bg�\bljhª�^bZ]g��ijb[hju ��� ��� ���� ����Kemoh\u_ �ZiiZjZlu � ���� � ����>Zlqbdb�^Z\e_gby ��� ��� ��� ����Obfbq_kdb_ �k_gkhju ��� ��� ��� ���Nhjfbjh\Zl_eb �BD�\b^_hkb]gZeh\ ���� ��� ��� ���:dk_e_jhf_lju �� ��� �� ���=bjhkdhiu � ��� �� ���FZ]gblhj_abklb\gu_ �k_gkhju �� �� �� ��Fbdjhki_dljhf_lju ����� � ����� ��<k_]h� ����� �����
LZ[ebpZ��KljmdlmjZ�b ^bgZfbdZ�jugdZ��i_jki_dlb\guo��ba^_ebc�fbdjhkbkl_fghc�l_ogbdb�

H[t_f�jugdZ�\ ����]� H[t_f�jugdZ�\ �����]�Ba^_eby feg��rlmd feg��^hee� feg��rlmd feg��^hee�Kbkl_fu�ih^Zqb�e_dZjkl\_gguo�kj_^ � �� ��� �����Hilbq_kdb_�i_j_dexqZl_eb � �� �� ����EZ[hjZlhjby �gZ�qbi_��>GD��`b^dhklgZy �ojhfZlh]jZnby �\ukhdh]h �jZaj_r_gby � � ��� ����
FZ]gblhhilbq_kdb_ �]heh\db ���� � ��� ���Ijh_dpbhggu_ �k\_lh\u_�aZl\hju �� �� � WKHDZlmrdb�bg^mdlb\ghklb�gZ�qbi_ �� �� ��� ���Fbdjhj_e_ � ��� �� ���Fbdjhwe_dljh^\b]Zl_eb ��� � � ��Bgdebghf_lju ��m]ehf_ju� � �� �� ��<ijukdb\Zxsb_ �khieZ �� �� �� ��K_gkhju�^ey�ij_^mij_`^_gby �klhedgh\_gby ���� �� � ��
We_dljhggu_ �gZkhku ����� ��� ���� �<k_]h� ��� ����

JZkkfZljb\Zxlky� i_jki_dlb\u� bkihevah\Zgby� fbdjh�kbkl_fghc�l_ogbdb�� y\eyxs_cky� gZb[he__� [mjgh� jZa\b\Zx�sbfky�]eh[Zevguf�gZmqgh�l_ogbq_kdbf�gZijZ\e_gb_f�
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[bjh\Zgby��hljZ`Zxsbo�\ebygb_�]_hf_ljbq_kdbo�jZaf_jh\�gZ�k\hckl\Z�fZl_jbZeh\��Z lZd`_�hkh[_gghkl_c�bo�bgl_]jZ�pbb� \ _^bghf� h[t_f_� k ihabpbc� djbklZeehobfb�q_kdhc��l_jfhf_oZgbq_kdhc�� we_dljhfZ]gblghc�� obfbq_kdhc� kh�\f_klbfhkl_c�� l_ieh\hc�� we_dljbq_kdhc�� f_oZgbq_kdhc�klhcdhklb��mklhcqb\hklb�d \ha^_ckl\bx�Z]j_kkb\guo�kj_^�bjZ^bZpbb��Z lZd`_�\j_f_gghc�klZ[bevghklb�Ih� ZgZeh]bb� k fbdjhwe_dljhgbdhc�� \hiehlb\r_c� k\hc�l_hj_lbq_kdbc�aZ^_e�\ i_j\uo�bgl_]jZevguo�fbdjhko_fZo��kha^Zgguo� \ ���������� ]]��� \ jZfdZo� j_ZebaZpbb� p_e_\hc�nmgdpbb� � memqr_gby� fZkkh]Z[Zjblguo� ihdZaZl_e_c�� gZ�^_`ghklb�� [ukljh^_ckl\by�� hlghr_gby� nmgdpbhgZevghc�keh`ghklb�d klhbfhklb�� hkgh\guf�aZdZaqbdhf�b nbgZgkb�klhf� �jZggbo�� h[t_dlh\� fbdjhkbkl_fghc� l_ogbdb� �����������]]���\ \b^_�fbdjhwe_dljhf_oZgbq_kdbo�ijb[hjh\��^Zl�qbdh\� ^Z\e_gby�� Zdk_e_jhf_ljh\�� y\eyeky� Z\bZpbhggh�dhkfbq_kdbc� dhfie_dk��Ihy\e_gb_� gZ� jugd_� ihlj_[e_gby�Z\lhfh[be_kljhbl_e_c�hdhgqZl_evgh� knhjfbjh\Zeh� lj_[h�\Zgby� d oZjZdl_jbklbdZf� �deZkkbq_kdbo�� ba^_ebc� fbdjh�kbkl_fghc� l_ogbdb� fZkkh�]Z[Zjblguf� ihdZaZl_eyf�� klhb�fhklb�� gZ^_`ghklb�� \hkijhba\h^bfhklb�� fZkkh\hklb�� gh�f_gdeZlmj_�Bgbpbbjmxsbf�nZdlhjhf� \ jZa\blbb�fbdjh�kbkl_fghc� l_ogbdb� klZeh�ihy\e_gb_� lZd�gZau\Z_fuo�fbd�jhwe_dljhf_oZgbq_kdbo� kbkl_f� �Zg]ebckdZy� Z[[j_\bZlmjZ�0(06�� PLFURHOHFWURPHFKDQLFDO�V\VWHPV���\ dhlhjuo�]Zev\Z�gbq_kdb_�k\yab�gZoh^ylky�\ l_kghf�\aZbfh^_ckl\bb�k f_oZ�gbq_kdbfb�Fh`gh�\u^_eblv�ke_^mxsb_�klbfmebjmxsb_�nZdlh�ju� jZa\blby� fbdjhkbkl_fghc� l_ogbdb� dZd� gZmqgh�l_ogbq_kdh]h�gZijZ\e_gby�x ihy\e_gb_�\ �����]��klZlvb�khljm^gbdZ�nbjfu�,%0�D�I_l_jkhgZ� >�@�� jZkkfZljb\Zxs_c� dj_fgbc� g_� lhevdh�dZd�ihemijh\h^gbdh\uc��gh�b dZd�dhgkljmdpbhgguc�f_�oZgbq_kdbc�fZl_jbZe�x jZajZ[hldZ�\ dhgp_����o ]h^h\�gZ�jy^_�nbjf��Ohg_�\_ee�� Dmebl_�� ijhfure_gghc� l_ogheh]bb� h[t_fgh]h�`b^dhklgh]h� ljZ\e_gby� dj_fgby� ^ey� nhjfbjh\Zgby�f_f[jZg��kljmg��[Zehd�\ ^ZlqbdZo�^Z\e_gby��\b[jZpbb�bmkdhj_gby�x jZajZ[hldZ�\ dhgp_����o � gZqZe_����o ]h^h\�\ P_g�lj_�y^_jguo�bkke_^h\Zgbc�\ DZjekjmw��=_jfZgby��l_ogh�eh]bb� nhjfbjh\Zgby� h[t_fguo� kljmdlmj� k bkihevah\Z�gb_f� kbgojhggh]h� baemq_gby�� ]Zev\Zgbq_kdh]h� hkZ`^_�gby�b ij_pbabhggh]h�eblvy�ihebf_jZfb��ihemqb\r_c�gZ�a\Zgb_� /,*$�� l_ogheh]by� �/,*$� � Z[[j_\bZlmjZ� g_f_p�dbo� keh\� OLWRJUDSKLH� � eblh]jZnby�� JDOYDQRIRUPXQJ� ²]Zev\Zghh[jZ[hldZ��DEIRUPXQJ�² ij_kkh\Zgb_���GZb[he__�yjdbfb�dhgkljmdlb\gh�l_ogheh]bq_kdbfb�hleb�qbl_evgufb�hkh[_gghklyfb�FKL�gh\h]h�ihdhe_gby�y\eyxlky�x Zdlb\gh_� bkihevah\Zgb_� lj_lv_]h� baf_j_gby� ��'�kbkl_fu���

x bgl_]jZpby� we_dljbq_kdbo� b hilbq_kdbo� k\ya_c� kf_oZgbq_kdbfb�x bgl_]jZpby�nbabdh�obfbq_kdbo�b l_ogheh]bq_kdbo�[Zabkh\�fbdjh� b [bhl_ogheh]bb�x bgl_]jZpby�bkihegbl_evgh�l_ogheh]bq_kdbo�b dhg�ljhevgh�^bZ]ghklbq_kdbo�ijhp_^mj�\ fbdjhh[t_fZo�b gZ�ih\_joghklb�l\_j^h]h�l_eZ�K k_j_^bgu����o ]h^h\�\ dZq_kl\_�gZb[he__�qZklh�bk�ihevam_fh]h� kh[bjZl_evgh]h�ihgylby�^ey�jZkrbj_ggh]h�lhedh\Zgby�gZijZ\e_gby��k\yaZggh]h�k kha^Zgb_f�fbdjh�kbkl_f��\ Zg]ehyauqghc�ebl_jZlmj_�ijbf_gyxl�khdjZs_�gb_�067��PLFURV\VWHP�WHFKQRORJ\���qlh�^hkeh\gh�hagZqZ_l��l_ogheh]by� fbdjhkbkl_f��� < Jhkkbb� gZb[hevr__� jZk�ijhkljZg_gb_� ihemqbe� l_jfbg� �fbdjhkbkl_fgZy� l_ogb�dZ���dhlhjuc�[ue�\ ^hdmf_gl_��Gh\u_�ijbhjbl_lu�gZmdb�b l_ogbdb���ml\_j`^_gghf�ijZ\bl_evkl\_gghc�dhfbkkb_c�ih�gZmqgh�l_ogbq_kdhc�iheblbd_���JhkkbckdZy�]Za_lZ�����Z\]mklZ������]����:gZeba� fbjh\hc� ^bgZfbdb� jZa\blby� 067� �jbk�� ����\uiheg_gguc� hj]ZgbaZpb_c� 1(;86�� y\eyxs_cky� hj]Z�ghf� ?\jhi_ckdhc� Dhfbkkbb�� ij_^klZ\e_g� \ jZ[hl_� >�@�IhdZaZgh��qlh�\ ����²�����]h^Zo�jughd�ba^_ebc�fbdjh�kbkl_fghc�l_ogbdb�[m^_l�jZklb�\ kj_^g_f�gZ�����\ ]h^�b^hklb]g_l�\ ����� ]�� ���fej^��^hee��Ijb� wlhf�jughd�gh�\_crbo�jZajZ[hlhd�\ h[eZklb�fbdjhkbkl_f��\dexqZy�kbk�l_fu� fbdjhih^Zqb� `b^dhklb� b ]ZaZ�� ZgZeblbq_kdb_�>GD�qbiu�� hilbq_kdb_� fbdjhi_j_dexqZl_eb� b k_l_\u_�aZl\hju�� fbdjh^\b]Zl_eb� b j_e_�� \ujZkl_l� kh� ���� feg��^heeZjh\� \ ����� ]�� ^h� �� fej^�� ���� feg�� ^hee�� KR:��lZ[e���b ����Ijbq_f�\ hlebqb_�hl�gZqZeZ����o ]h^h\�eb�^bjmxsb_�ihabpbb�gZ�jugd_�aZcfml�i_jbn_jbcgu_�mkl�jhckl\Z� ^ey� h[t_dlh\� bgnhjfZpbhgghc� l_ogbdb� b fbd�jhkbkl_fu�[bhf_^bpbgkdh]h�gZagZq_gby�

Jbk�����:gZeba�^bgZfbdb�jugdZ�h[t_dlh\�fbdjhkbkl_fghc�l_ogbdb�1(;86�>�@�
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LZ[ebpZ����KljmdlmjZ�gZijZ\e_gby��Fbdjhkbkl_fgZy�l_ogbdZ�DeZkk�h[t_dlh\�FKL GZijZ\e_gb_�jZajZ[hlhdFbdjhwe_dljhf_oZgb�q_kdb_�kbkl_fu�b fZ�rbgu Fbdjhf_oZgbafu��fbdjhijb\h^��fbdjh^\b]Zl_ebHilhf_oZgbq_kdb_�fbdjhkbkl_fu FbdjhhilbdZ��hilhf_oZgbq_kdb_�bgl_]jZevgu_�ko_fu;bhl_ogbq_kdb_fbdjhkbkl_fu FbgbZlxjgu_�Z\lhghfgu_�kbkl_fu�^f�^bZ]ghklbdb�hj]ZgbafZ�b aZf_�s_gby�hj]Zgh\Fbdjhkbkl_fuwg_j]hh[_ki_q_gby :\lhghfgu_�fbgbZlxjgu_�bklhq�gbdb�wg_j]bb��fbdjhlmj[bgu��fbd�jhkbkl_fu�j_dmi_jZpbb�wg_j]bbK_gkhjgu_fbdjhkbkl_fu Fmevlbk_gkhju��bgl_ee_dlmZevgu_�k_gkhju��k_gkhju�k h[jZlghc�k\yavxFbdjhZgZeblbq_kdb_�kbkl_fu FbgbZlxjgu_�ZgZeblbq_kdb_�ijb�[hjuL_ogheh]bq_kdb_�fbd�jhkbkl_fu Fbdjhj_Zdlhju��fbdjhbgkljmf_gl��fbdjhj_]meylhju��fgdjhgZkhkuFbgb� b fbdjh�jh[hlhl_ogbq_kdb_�kbk�l_fu
:\lhghfgu_�fgh]hnmgdpbhgZevgu_�^bZ]ghklbq_kdb_�b l_ogheh]bq_kdb_�fbgb�kbkl_fu�^ey�ki_pbZevguo�mk�eh\bcwdkiemZlZpbb

LZ[ebpZ��Fbdjhkbkl_fu�^ey�l_ogbdb�gh\h]h�ihdhe_gby�GZagZq_gb_GZijZ\e_gby�jZajZ[hlhd h[s_]jZ`^Zgkdh_ ki_pbZevgh_FbgbZlxjgu_�kbkl_fu�hjb_glZpbb��gZ\b]Zpbb�bmijZ\e_gby:\lhfh[bevguc�b `�^ljZgkihjl :wjhdhkfbq_kdb_�b jZ�d_lgh�Zjlbee_jbckdb_�kbkl_fu
K_gkhju�bljZgk^vxk_ju

:dk_e_jhf_lju��fbgbZlxjgu_�Z\lhghfgu_�kbk�l_fu�gZ\b]Zpbb��kh\f_s_ggu_�k dhkfbq_kdbfb�*36�kbkl_fZfb��fh^meb�dhgljhey�iheh`_gby�Zg�l_gguo�nZabjh\Zgguo�j_r_lhd��kbkl_fu�dZlZ�imevlbjh\Zgby�b bg^b\b^mZevgh]h�gZ\_^_gby�FbgbZlxjgZy�mijZ\ey_fZy�we_f_glgZy�[ZaZ=jZ`^Zgkdh_ijb[hjhkljh_gb_ Ki_pbZevgh_ijb[hjhkljh_gb_
FbgbZlxjgu_�mijZ\ey_fu_�jZ^bh� b hilh�we_dljhggu_�dhfihg_glu��fbdjhijb\h �̂bfbdjhfZrbgu

FbgbZlxjgu_�mijZ\ey_fu_�dhg^_gkZlhju��j_ab�klhju��a_jdZeZ��fh^meylhju��we_f_glu�fbdjhijb�\h^Z��fbgblmj[bgu��fbdjh^\b]Zl_eb��fbdjh]_g_�jZlhju�FbgbZlxjgu_�ZgZeblbdh�^bZ]ghklbq_kdb_�qbiu�b fbdjhobfbq_kdb_�j_Zdlhju:gZeblbdh�l_ogheh]bq_�kdb_�fbdjhkbk�l_fu ;bhl_ogheh]by��f_^b�pbgZ��g_nl_obfby��ib�s_\Zy�ijhfure_g�ghklv
Obfbq_kdZy�aZsblZ��h[gZjm`_gb_��bkke_^h�\Zgb_�b mlbebaZpby�hkh[h�hiZkguo�\_s_kl\Fbdjh� b gZghfZgbimeylhju��fbdjhl_ogheh]bq_�kdb_�mkljhckl\ZFbdjh�b gZgh�bgkljmf_gl F_^bpbgZ�fbdjh[bheh]by�gZghwe_dljhgbdZ
F_^bpbgZ��gZgh�we_dljhggu_ kbkl_�fu�ki_pbZevgh]hgZagZq_gbyFbgbZlxjgu_�Z\lhghfgu_�mijZ\ey_fu_�kZfh�^\b`msb_ky�kbkl_fuFbgbZlxjgu_�jh[hlhl_ogb�q_kdb_�kbkl_fu Fbgbjh[hlu�^ey�^bZ]�ghklbdb�\ f_^bpbg_��y^_jghc�wg_j]_lbd_��obfbq_kdhc�ijhfur�e_gghklb
Fbgbjh[hlu�^eyjZa\_^db�b [h_\uo�^_c�kl\bc

< lZ[e�� �� ijb\_^_gZ� h[sZy� kljmdlmjZ� gZijZ\e_gby�FKL�� Z \� lZ[e�� �� � gZijZ\e_gby� jZajZ[hlhd� b h[eZklb�ijbf_g_gby�KFL�gh\h]h�ihdhe_gby�H[h[sZy�kh\j_f_ggh_�khklhygb_�\ h[eZklb�klbfmeh\�b nZdlhjh\��kihkh[kl\mxsbo�jZa\blbx�fbdjhkbkl_fghc�l_ogbdb��\u^_ebf�x gZebqb_� gZmqghc� b l_ogheh]bq_kdhc� dmevlmju��knhjfbjh\Z\r_cky� \ i_jbh^� klZgh\e_gby� b jZa\blby�fbdjh� b hilhwe_dljhgbdb�x gZebqb_� [Zah\h]h� h[hjm^h\Zgby�� ijhba\h^kl\_g�guo� fhsghkl_c� b hj]ZgbaZpbhgghc� bgnjZkljmdlmju�fbdjhwe_dljhggh]h�ijhba\h^kl\Z��ijb]h^guo�^ey�j_Zeb�aZpbb�gZ�gbo�h[t_dlh\�fbdjhkbkl_fghc�l_ogbdb�x Zdlb\guc�jughd�k_gkhjguo�kbkl_f�jZaebqgh]h�nmgd�pbhgZevgh]h�gZagZq_gby�b dhgkljmdlb\gh]h�bkiheg_gby�x l_g^_gpbb� d bgl_]jZpbb�ijhp_kkh\�fbdjh� b [bh�l_ogheh]bb�\ jZfdZo�[bhgbq_kdh]h��j_g_kkZgkZ��\ h[eZk�lb� Zjobl_dlmju�� ijbgpbih\� nmgdpbhgbjh\Zgby� b fZl_�jbZeh\�x ihy\e_gb_�gZ�jugd_�kbkl_f�h[jZ[hldb�bgnhjfZpbb�b mijZ\e_gby� i_jki_dlb\gh]h� ihdhe_gby� bgl_]jZevguo�ko_f�k g_cjhih^h[ghc�kljmdlmjhc��h[_ki_qb\Zxsbo�gh�\uc� mjh\_gv� �bgl_ee_dlmZevguo�� \hafh`ghkl_c� b
[ukljh^_ckl\by� fbdjhkbkl_f� ijb� khojZg_gbb� beb�memqr_gbb�ij_`gbo�fZkkh]Z[Zjblguo�b wg_j]_lbq_kdbo�ihdZaZl_e_c�x i_jki_dlb\u� gh\h]h� Zdlb\gh]h� jugdZ� \ h[eZklb�fbgbZlxjguo� g_^hjh]bo� ^bZ]ghklbq_kdbo� kbkl_f� dhg�ljhey� aZ� `bag_^_yl_evghklvx� q_eh\_dZ� gZ� hkgh\_� dhg�p_ipbb�wdhghfbq_kdhc�p_e_khh[jZaghklb�fZkkh\hc�ijh�nbeZdlbdb�aZ[he_\Zgby�ih�hlghr_gbx�d bo�e_q_gbx�x nhjfbjh\Zgb_� jugdZ� h[hjm^h\Zgby� ^ey� l_ogheh�]bc�gZ�fbdjhmjh\g_��ihfbfh�fbdjhwe_dljhgguo��aZ�kq_l�rbjhdh]h�jZa\blby�[bhl_ogheh]bb�b m`_klhq_gby�lj_[h�\Zgbc�d jZ[hl_�k jZ^bhZdlb\gufb��lhdkbqgufb��\aju\h�hiZkgufb� \_s_kl\Zfb�� qlh� hij_^_ey_l� i_j_oh^� gZ� bk�ihevah\Zgb_� k\_jofZeuo� dhebq_kl\� \_s_kl\� \ h]jZgb�q_gguo�h[t_fZo�KljZgu�� dhlhju_� \ kh\j_f_gguo� mkeh\byo� nZdlbq_�kdb� hij_^_eyxl� gZmqgh�l_ogbq_kdbc� ijh]j_kk�� bkihev�amxl� ih� hlghr_gbx� d gZijZ\e_gbx� �fbdjhkbkl_fgZy�l_ogbdZ��l_jfbgu��djblbq_kdb_�l_ogheh]bb���l_f�kZfuf�ijb^Z\Zy�ijh]jZffZf�bkke_^h\Zgby�b jZajZ[hlhd�klZlmk��gZpbhgZevguo��� �ijbhjbl_lguo��� D kh`Ze_gbx�� ba�aZ�hlkmlkl\by� p_e_gZijZ\e_ggh]h� nbgZgkbjh\Zgby� jZaju\�f_`^m�hl_q_kl\_gghc�b fbjh\hc� l_ogheh]bq_kdhc�dmev�lmjhc�\ h[eZklb�fbdjhkbkl_fghc�l_ogbdb�klj_fbl_evgh�gZjZklZ_l��HlklZ\Zgb_�Jhkkbb� kdZau\Z_lky� m`_�gZ� kljZ�l_]bq_kdbo�gZijZ\e_gbyo�< gZklhys__� \j_fy� h[s_ijbagZggh�� qlh� fbdjhkbk�l_fgZy� l_ogbdZ� bf__l� ijbhjbl_lgh_� agZq_gb_� ^ey� h[h�jhgghc ijhfure_gghklb��h[_ki_q_gby�y^_jghc b wdh�
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eh]bq_kdhc� [_ahiZkghklb� ]hkm^Zjkl\Z�� jZa\blby� [bhl_o�gheh]bb�b f_^bpbgkdh]h�h[kem`b\Zgby�gZk_e_gby�Kha^Z\Z_fZy�\ jZfdZo�gZijZ\e_gby� �fbdjhkbkl_fgZy�l_ogbdZ��ijh^mdpby�oZjZdl_jbam_lky�x gh\baghc�x gZmdh_fdhklvx�x dhgdmj_glhkihkh[ghklvx�x ihl_gpbZevghc�bg\_klbjm_fhklvx�gZ�wlZi_�jZajZ�[hldb�x lbjZ`bjm_fhklvx��\iehlv�^h�fZkkh\h]h�ijhba\h^kl\Z�x gbadhc�fZl_jbZeh_fdhkluh�x gbadhc�wg_j]h_fdhklvx�x rbjhdbf�jugdhf�ihlj_[e_gby�Wnn_dl�hl�j_ZebaZpbb�jZ[hl�\ h[eZklb�fbdjhkbkl_f�ghc�l_ogbdb�hij_^_ey_lky�x kha^Zgb_f� ijb[hjh\� b fZrbg� gh\h]h� ihdhe_gby� kgbadhc� fZl_jbZeh� b wg_j]h_fdhklvx�� h[_ki_qb\Zxsbo�j_r_gb_�ljZ^bpbhgguo�b jZg__�g_^hklmiguo�aZ^Zq�\ mk�eh\byo� khdjZs_gby� lj_[m_fuo� jZ[hqbo� iehsZ^_c�� kgb�`_gby� wdheh]bq_kdhc� gZ]jmadb� gZ� hdjm`Zxsmx� kj_^m��ih\ur_gby�[_ahiZkghklb�jZ[hlu�q_eh\_dZ�x bkihevah\Zgb_f�bgl_]jZevgh�]jmiih\uo�ijbgpbih\�ijhba\h^kl\Z�� kha^Zxsbo�ij_^ihkuedm� d kgb`_gbx� k_�[_klhbfhklb� ijh^mdpbb�� dhlhjZy� klZgh\blky� ^hklmighc�rbjhdhfm� djm]m� ihlj_[bl_e_c�� \dexqZy� kn_ju� gZmdb��h[jZah\Zgby��f_^bpbgu��fZeh]h�b kj_^g_]h�[bag_kZ�x rbjhdbf�ijbf_g_gb_f�ijb� kha^Zgbb� l_ogheh]bq_�kdbo� fbdjhkbkl_f� klZg^Zjlgh]h� h[hjm^h\Zgby� fbdjh�we_dljhggh]h�ijhba\h^kl\Z��dhlhjh_�\ gZklhys__�\j_fy��\ Jhkkbb��dZd�ijZ\beh��g_�\hklj_[h\Zgh�ih�ijyfhfm�gZ�agZq_gbx�x \hafh`ghklvx�j_ZebaZpbb�jZg__�g_^hklmiguo�ijh�

p_kkh\� \ mkeh\byo� fbdjhh[t_dlh\� b ijb� bkihevah\Zgb@�k\_jofZeuo� dhebq_kl\� \_s_kl\�� qlh� mf_gvrZ_l� aZljZl��gZ� klZ^bb� ijh\_^_gby� bkke_^h\Zgbc� b kgb`Z_l� ihlj_[�ghklv�\ ^hjh]hklhysbo�fZl_jbZeZo�x \ukhdhc� wnn_dlb\ghklvx� ZgZeblbdh�^bZ]ghklbq_kdbo�fbdjhkbkl_f�\ mkeh\byo�j_r_gby�aZ^Zq�ih�ijhnbeZdlbd_� aZ[he_\Zgbc��l�_��khojZg_gbx� �q_eh\_�q_kdh]h�dZiblZeZ���Bf_xsb_ky� \ Jhkkbb� gZmqgh�l_ogbq_kdbc� b dZ^jh�\uc�ihl_gpbZeu��Z lZd`_� l_ogheh]bq_kdZy�b ZgZeblbq_�kdZy� [Zau�iha\heyxl� ijbklmiblv� d kdhhj^bgbjh\Zgguf�^_ckl\byf�dZd�\ h[eZklb�gZmqguo�bkke_^h\Zgbc�h[jZah�\Zl_evgh]h�ijhp_kkZ��lZd�b \�kn_j_�ijhfure_ggh]h�ijh�ba\h^kl\Z� b bkihevah\Zgby� �jbk� ��� h[t_dlh\� fbdjhkbk�l_fghc�l_ogbdb�Ijbf_ju�ijZdlbq_kdhc�j_ZebaZpbb�h[t�_dlh\�fbdjhkbkl_fghc� l_ogbdb� gZ� [Za_� dhgdmj_glhkih�kh[ghc�hl_q_kl\_gghc�l_ogheh]bb��jZajZ[hlZgghc�\ P_g�lj_� fbdjhl_ogheh]bb� b ^bZ]ghklbdb� KZgdl�I_l_j[mj]kdh]h� ]hkm^Zjkl\_ggh]h� we_dljhl_ogbq_kdh]h�mgb\_jkbl_lZ��ijb\_^_gu�\ klZlv_�>�@�JZa\blb_� fbdjhkbkl_fghc� l_ogbdb� ^ey� gZmqgh�l_ogbq_kdh]h�ijh]j_kkZ�fh`_l�bf_lv�lZdb_�`_�ihke_^kl�\by��dZdb_�hdZaZeh�ihy\e_gb_�fbdjhwe_dljhgbdb�gZ�klZ�gh\e_gb_� b kh\j_f_ggh_� khklhygb_� \_^msbo� h[eZkl_c�gZmdb�b l_ogbdb�
Kibkhd�ebl_jZlmju���3HWHUVRQ�.�(����3URF��,(((�������������J������������� 1(;86� 0DUNHW� DQDO\VLV� IRU� PLFURV\VWHPV�� ���������� ���067�1HZV��������� ���3�����������Dhjeydh\�:�<���Emqbgbg�<�<���FZevp_\�I�I� Fbdjhwe_d�ljhf_oZgbq_kdb_� kljmdlmju� gZ� hkgh\_� dhfihabpbb� �dZj[b^�dj_fgby� gbljb^� Zexfbgby�� ��� Fbdjhwe_dljhgbdZ�� ������ ����K�����������

Jbk�����FZljbpZ�

JZajZ[hldZ�ijbf_g_gb_��h[t_dlh\�fbdjhkbkl_fghc�l_ogbdb�
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Hlf_lbf�� qlh� ijb� kha^Zgbb�fbd�jhkbkl_f� nZdlbq_kdb� \u^_eyxl� ^\_�]jmiiu�fZl_jbZeh\�x dhgkljmdpbhggu_� �kl_deh�� fh�ghdjbklZeebq_kdbc�� ihebdjbklZeeb�q_kdbc�� ihjbkluc� dj_fgbc�� ^bhdkb^�b gbljb^�dj_fgby��ihebbfb^��\hevn�jZf�� gbd_ev�� f_^v�� ahehlh�� ZefZah�ih^h[guc�m]e_jh^���bkihevamxsb_ky�^ey�nhjfbjh\Zgby�� g_kmsbo�dhgkljmdpbc�� lhdhjZa\h^db�� kfZadb�x �Zdlb\gu_� mfgu_�� �gb�d_ev�lblZg�� i_jfZeehc�� d\Zjp�� hdbkv�pbg� dZ�� iv_ahdkjZfbdZ�� fZl_jbZeu�]jmiiu�$�%���:�<����\uihegyxsb_�aZ�kq_l� we_dljhklZlbq_kdbo�� we_dljhf_�oZgbq_kdbo�� iv_ahwe_dljbq_kdbo��fZ]gblguo�� hilbq_kdbo� y\e_gbc� bwnn_dlZ�iZfylb�nhjfu�nmgdpbb�� bklhqgbdh\�^\b`_gby�� f_oZgbafh\�i_j_^Zqb�^\b`_gby�� k_gkhjguo�b Zdlb\bjmxsbo�kj_^�Ijb� kha^Zgbb� fbdjhkbkl_f� jZa�ebqgh]h� nmgdpbhgZevgh]h� gZagZq_�gby�gZ�hkgh\_�dhfihabpbc�jZaghjh^�guo�fZl_jbZeh\�^he`gu�mqblu\Zlvky�ke_^mxsb_�iZjZf_lju�x djbklZeehobfbq_kdZy� kh\f_k�lbfhklv�

x l_jfhf_oZgbq_kdZy� kh\f_klb�fhklv�x l_ieh\Zy� klhcdhklv� �^himklb�fZy�l_ieh\Zy�gZ]jmadZ��mqblu\ZxsZy�l_fi_jZlmjm� >_[Zy�� lhqdm� Dxjb�� Z^ey� ihemijh\h^gbdh\�b l_fi_jZlmjm�i_j_oh^Z�\ khklhygb_��dh]^Z�dhgp_g�ljZpby� kh[kl\_gguo� ghkbl_e_c� aZjy�^Z�[ebadZ� d ijbf_kghc�� kihkh[ghklv�\_s_kl\Z� hl^Z\Zlv� wg_j]bx� \ hdjm�`Zxsmx�kj_^m�aZ�kq_l�l_iehijh\h^�ghklb��Z ijb�\ukhdbo�l_fi_jZlmjZo�baZ�kq_l�l_iehbaemq_gby���x we_dljbq_kdZy�klhcdhklv�x f_oZgbq_kdZy�klhcdhklv�x f_oZgbq_kdZy�mklZehklv�Fbjh\hc� hiul� ba]hlh\e_gby�0(06� �gZb[he__� jZa\blh]h� gZijZ\�e_gby� \ h[eZklb� fbdjhkbkl_fghc�l_ogbdb�� hkgh\Zg� gZ� rbjhdhf� bk�ihevah\Zgbb� dj_fgby� ± ^_r_\h]h� b^hklmigh]h�fZl_jbZeZ��H^gZdh� ykgh��qlh�\ [eb`Zcrb_�]h^u�g_�ijhbahc^_l�j_Zevgh]h� kdZqdZ� \ kn_j_� bgl_]�jZpbb� dj_fgb_\hc�fbdjhf_oZgbdb� bl_ogheh]bb� mkljhckl\�h[jZ[hldb�bg�nhjfZpbb� gZ� dj_fgbb� �DFHI�ko_�fu���Ihwlhfm� gZb[hevr__� agZq_gb_�bf_xl� ]b[jb^gu_� kbkl_fu�� \ dhlh�juo�gZjy^m�k dj_fgb_f�b ^jm]bfb�

ihemijh\h^gbdh\ufb� fZl_jbZeZfb�bkihevamxlky� ihebf_ju�� d_jZfbdZ��f_lZeeu��< deZkkbq_kdhc�fbdjhwe_d�ljhf_oZgbd_�� hjb_glbjh\Zgghc� gZ�[Zah\u_� dj_fgb_\u_� fbdjhl_ogheh�]bb� \ gZklhys__� \j_fy� ]hkih^kl\m_l�kljmdlmjZ� �dj_fgbc� gZ� ^bhdkb^_�dj_fgby���Mqblu\Zy�lhl�nZdl��qlh�fbdjhkbk�l_fu� ij_^klZ\eyxl� kh[hc� keh`gu_�]_l_jh]_ggu_�dhfihabpbb��lj_[mxsb_�khq_lZgby� kh\hdmighklb� jZaghjh^guo�fZl_jbZeh\�� b k� mq_lhf� \hafh`guo�hkh[_gghkl_c� bo� nmgdpbhgbjh\Zgby��\ukhdb_� l_fi_jZlmju�� Z]j_kkb\gu_�kj_^u��jZ^bZpby���g_khfg_gguc�bgl_�j_k�\ dZq_kl\_�[Zah\hc�fZl_jbZeh\_^�q_kdhc� kj_^u� ij_^klZ\ey_l� dhfihab�pby��dZj[b^�dj_fgby�gZ�gbljb^_�Zex�fbgby�� >�@�� >ZggZy� dhfihabpby� �kf��jbkmghd� b lZ[ebpm�� khq_lZ_l� \ k_[_�^\Z�rbjhdhahgguo�fZl_jbZeZ��h^bg�ba�dhlhjuo�± gbljb^�Zexfbgby�± y\ey_l�ky� yjdh� \ujZ`_gguf� ^bwe_dljbdhf������ w<�� b h[eZ^Z_l� ohjhrbfb� iv_ah�we_dljbq_kdbfb� k\hckl\Zfb�� Z ^jm]hc�� dZj[b^� dj_fgby� ����� w<�� � rbjhdh�ahgguc�ihemijh\h^gbd��H[Z�fZl_jbZ�eZ� hilbq_kdb� Zdlb\gu�� \ lhf� qbke_� \mevljZnbhe_lh\hc� h[eZklb� ki_dljZ��bf_xl� \ukhdmx� l_iehijh\h^ghklv� bl_fi_jZlmjm�>_[Zy��oZjZdl_jbamxsmx�klhcdhklv� fZl_jbZeZ� d \g_rgbf� \ha�^_ckl\byf��l_jfbq_kdbf��obfbq_kdbf��jZ^bZpbhgguf���:gZebabjmy� hkh[_gghklb� jZa\blby�l_ogheh]bq_kdh]h� [ZabkZ� fbdjhkbk�l_fghc�l_ogbdb�b��\ qZklghklb��fbdjh�we_dljhf_oZgbq_kdbo� kbkl_f�� ke_^m_l�\u^_eblv�h^bg�ba�hkgh\guo�nZdlhjh\��hij_^_eb\rbo� g_h[oh^bfhklv� \b^h�baf_g_gby� deZkkbq_kdbo� l_ogheh]bq_�kdbo�ijb_fh\�fbdjhwe_dljhggh]h�ijh�ba\h^kl\Z�� lhesbgZ� fbdjhf_oZgbq_�kdbo�we_f_glh\��\ hlebqb_�hl�dhfihab�pbc� deZkkbq_kdhc� fbdjhwe_dljhgbdb��fh`_l� ij_\hkoh^blv� bo�fbgbfZevgu_�jZaf_ju� \ iehkdhklb� l�_�� ijhbkoh^bl�nhjfbjh\Zgb_�lj_of_jguo�kljmdlmj� ±�'�kljmdlmj� �'�GLPHQVLRQ��

M>D ��������������������������
<�<��Emqbgbg� ^�j l_og��gZmd�^hp��X�F��LZbjh\� ^�j l_og��gZmd�ijhn���P_glj�fbdjhl_ogheh]bb� b ^bZ]ghklbdb�KZgdl�I_l_j[mj]kdh]h� ]hk�� we_dljhl_ogbq_�kdh]h�mgb\_jkbl_lZ�:�:��<Zkbev_\�Fbgbkl_jkl\h�gZmdb�b l_ogheh]bc�JN
ILI<@HHILMC�G;M@KC;FI=@?R@LEI>I�CM@PHIFI>CR@LEI>I�<;BCL;�GCEKILCLM@G

JZkkfZljb\Zxlky \hijhku�� k\yaZggu_� k kha^Zgb_f�fbgbZlxjguo�qm\kl\bl_evguo�� bkihegbl_evguo� b wg_j]hh[_ki_qb\Zxsbo� kbkl_f�� \hkgh\_� nmgdpbhgbjh\Zgby� dhlhjuo� e_`bl� Zdlb\gh_� bkihevah\Zgb_�deZkkbq_kdbo�ijbgpbih\�f_oZgbdb��hilbdb��Zdmklbdb��we_dljhl_ogbdb��l_iehl_ogbdb�� obfbb� b [bheh]bb�� bgl_]jbjm_fuo� \ dhgkljmdlb\gu_�j_r_gby� gZ�fbdjhmjh\g_� k rbjhdbf� bkihevah\Zgb_f�fZl_jbZeh\_^q_�kdhc�b l_ogheh]bq_kdhc�\Za�fbdjh�b hilhwe_dljhgbdb�
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KjZ\g_gb_ �\Z`g_crbo �nmgdpbhgZevguo�k\hckl\ �dj_fgby�b dhfihabpbb�vdZj[b^�dj_fgby�� gbljb^�Zexfbgbyw dZd�[ZabkZ�fbdjhwe_dljhf_oZgbq_kdbo �kbkl_f�
LZ[ebpZ�<Z`g_crb_ �k\hckl\Z �6L��6L&��$�1�FZl_jbZeuIZjZf_lju 6L 6L& $O1L_iehijh\h^ghklv �<l � �kf x D� ��� ��� ���L_fi_jZlmjgucdhwnnbpb_gl �ebg_cgh]h �jZk�rbj_gby����� � � D ���� ���� ����

L_fi_jZlmjZ �>_[Zy�D ��� ���� ���Fh^mev�Xg]Z����� G � f� ��� ��� ���Iv_ahfh^mev������ De � G � ���� ����Djblbq_kdZygZijy`_gghklv �ihey�F< � kf ��� ��� ���
RbjbgZ�aZij_s_gghcahgu��w< ���� ���� ����IZjZf_lj�j_r_ldb�gf ����� ����� Z  ������k  Q x ����

< jZfdZo�l_ogheh]bb�fbdjhkbk�l_f�jZa\b\Zxlky�ke_^mxsb_�l_ogh�eh]bq_kdb_�gZijZ\e_gby����=jmiih\Zy� l_ogheh]by� ih�\_joghklghc�fbdjhf_oZgbdb�gZ�hk�gh\_� ijhp_kkh\� lhlZevgh]h� gZg_k_�gby� b ba[bjZl_evgh]h� m^Ze_gby�keh_\����=jmiih\u_� l_ogheh]bb� h[t�_fghc� fbdjhf_oZgbdb�� j_Zebam_�fu_�\ \b^_�x l_ogheh]bb� ]em[bggh]h� h[t�_fgh]h�ljZ\e_gby�x /,*$�l_ogheh]bb� �l_ogheh�]bb� fZljbqgh]h� fbdjhdhibjh\Z�gby���x \hehdhgghc�l_ogheh]bb����L_ogheh]by� bg^b\b^mZevgh]h�nhjfhh[jZah\Zgby� f_lh^Zfb� eh�dZevgh]h� klbfmebjh\Zgby� jhklZ��ihebf_jbaZpbb��� dhjimkdmeyjgh�emq_\h]h� b we_dljhklZlbq_kdh]h�fbdjhijhnbebjh\Zgby��Z lZd`_�Ze�fZagh]h�nj_a_jh\Zgby�L_ogheh]bb�h[t_fghc�fbdjhf_�oZgbdb� iha\heyxl� Zdlb\gh� jZa\b�\Zlv� \ dhgkljmdlhjkdh�l_ogheh]bq_kdhf� ieZg_� lj_lv_� ba�f_j_gb_�b ihwlhfm�ih�l_ogheh]bq_�kdbf�ijb_fZf�b h[hjm^h\Zgbx�hgb�kms_kl\_ggh� hlebqZxlky� hl�ljZ^bpbhgguo� hi_jZpbc� ieZ�gZjgh]h� ijhp_kkZ� ba\_klgh]h� ba�dj_fgb_\hc�l_ogheh]bb�Hkms_kl\bf�djZldbc�ZgZeba�kh�\j_f_gguo� ]jmiih\uo� l_ogheh]bc�ih\_joghklghc� b h[t_fghc� fbdjh�f_oZgbdb�� Z lZd`_� dhjimkdmeyjgh�emq_\h]h�nhjfhh[jZah\Zgby�L_ogheh]by�ih\_joghklghc�fbdjhf_oZgbdb�< deZkkbq_kdhc�fbdjhf_oZgb�d_�� hjb_glbjh\Zgghc� gZ� [Zah\u_�dj_fgb_\u_� fbdjhl_ogheh]bb�� \gZklhys__� \j_fy� ]hkih^kl\m_l�lZd� gZau\Z_fZy� ih\_joghklgZy�fbdjhl_ogheh]by� k `_jl\_gguf�keh_f��< __�hkgh\_�e_`Zl�^\Z�hk�gh\guo� ijhp_kkZ� gZg_k_gb_�`_jl\_ggh]h�� Z aZl_f� b jZ[hq_]h�keh_\�b m^Ze_gb_�q_j_a�hl\_jklb_�\ jZ[hq_f�keh_ `_jl\_ggh]h ^ey�



GCEKILCLM@GH;Z�M@PHCE;�� ������� �

nhjfbjh\Zgby� h[t_fguo� ihehkl_c�f_`^m�jZ[hqbf� keh_f�b ih^eh`dhc��< dZq_kl\_� hkgh\gh]h� fZl_jbZeZ�gZb[he__� jZkijhkljZg_gZ� kljmdlmjZ�vdj_fgbc�gZ�^bhdkb^_�dj_fgbyw��]^_�\ dZq_kl\_�`_jl\_ggh]h� kehy� \uklm�iZ_l�^bhdkb^�dj_fgby�Ihke_^h\Zl_evghklv� l_ogheh]b�q_kdbo�hi_jZpbc�ijb�j_ZebaZpbb�ih�\_joghklghc�fbdjhf_oZgbdb�k\h^bl�ky�� nZdlbq_kdb�� d ba\_klguf� ihke_�^h\Zl_evghklyf�� bkihevam_fuf� \ieZgZjghc�l_ogheh]bb�x nhjfbjh\Zgb_� kehy� ^bhdkb^Z�dj_fgby�gZ�dj_fgbb�x gZg_k_gb_�gZ�^bhdkb^�dj_fgby�kehy�ihebdjbklZeebq_kdh]h�dj_fgby�x gZg_k_gb_�fZkdbjmxs_]h�kehy�fZkdb� gZ� ihebdjbklZeebq_kdbc�dj_fgbc�b ijh\_^_gb_�hi_jZpbc�nh�lheblh]jZnbq_kdhc� h[jZ[hldb� ^ey�\kdjulby�hdhg�\ fZkd_�x ljZ\e_gb_� ihebdjbklZeebq_�kdh]h�dj_fgby�q_j_a�fZkdm�^ey�nhj�fbjh\Zgby� hdhg� ^ey� ihke_^mxs_]h�ba[bjZl_evgh]h�m^Ze_gby�`_jl\_ggh�]h�kehy�ba�^bhdkb^Z�dj_fgby�x ba[bjZl_evgh_� ljZ\e_gb_� ^b�hdkb^Z�dj_fgby�x ijhfu\dZ� h[jZah\Z\rboky�h[t_fguo�ihehkl_c�Kh\hdmighklv� ^Zgguo� l_ogheh�]bq_kdbo�hi_jZpbc�lj_[m_l�jZa\blby�dZd� ijhp_kkh\� hkZ`^_gby� fZl_jbZ�eh\��lZd�b ehdZevgh]h�ba[bjZl_evgh�]h� ljZ\e_gby�� >ey� ihemq_gby� j_�amevlZlh\�� k\yaZgguo� k mklhcqb\h�klvx� nhjfbjm_fuo� dhfihabpbc� b\hafh`gufb� mkeh\byfb� bo� gZg_k_�gby�� hkh[h_� agZq_gb_� ijbh[j_lZxl�lZdb_� iZjZf_lju� fZl_jbZeh\� jZ[h�q_]h� b `_jl\_ggh]h� keh_\�� dZd� l_j�fhf_oZgbq_kdZy� kh\f_klbfhklv� bf_oZgbq_kdZy� ijhqghklv�� >Zggh_�h[klhyl_evkl\h� g_� iha\hey_l� jZk�kfZljb\Zlv�deZkkbq_kdmx�kljmdlmjm�vdj_fgbc�gZ�^bhdkb^_�dj_fgbyw dZd�hilbfZevgmx��< gZklhys__�\j_fy�\l_ogheh]bb� dj_fgb_\hc�wih\_joghklghcw fbdjhf_oZgbdb� \dZq_kl\_� `_jl\_gguo

keh_\� gZqbgZxl� bkihevah\Zlv� ih�jbkluc� dj_fgbc�� Ij_^ihql_gb_� ih�l_jfhf_oZgbq_kdbf�k\hckl\Zf�b mk�lhcqb\hklb� d \ha^_ckl\byf� wdklj_�fZevguo� nZdlhjh\� bf__l� dhfihab�pby� ZefZahih^h[guo� fZl_jbZeh\�vdZj[b^� dj_fgby� � gbljb^� Zexfb�gbyw��\ dhlhjhc�dZj[b^�dj_fgby�y\�ey_lky� hkgh\guf� jZ[hqbf�fZl_jbZ�ehf� �gZijbf_j��ba�dZj[b^Z�dj_fgby�ba]hlZ\eb\Z_lky� fZylgbd� fbdjh]b�jhkdhiZ��� Z gbljb^� Zexfbgby� \u�ihegy_l�nmgdpbx�`_jl\_ggh]h�kehy�beb� we_f_glh\� g_kms_c� dhgkljmd�pbb�� h[eZ^Zxsbo�bahebjmxsbfb�biv_ahwe_dljbq_kdbfb�k\hckl\Zfb�
L_ogheh]by�h[t_fghc�fbdjhf_oZgbdb�L_ogheh]by� ]em[bggh]h� h[t_f�gh]h� ljZ\e_gby� Bklhjbq_kdbf� [Z�abkhf� jZa\blby� l_ogheh]bb� ]em[bg�gh]h� h[t_fgh]h� ljZ\e_gby� y\eyxlky�ijhp_kku�� jZajZ[hlZggu_� \ ���o ]h�^Zo�ijb�kha^Zgbb�^Zlqbdh\�^Z\e_gby�f_f[jZggh]h� lbiZ��< hkgh\_�bo� kha�^Zgby� e_`bl� lZd� gZau\Z_fh_� hjb_g�lZpbhggh�qm\kl\bl_evgh_� ljZ\e_gb_�dj_fgby� \ `b^dhklguo� ljZ\bl_eyo��ij_bfms_kl\_ggh� \ jZkl\hj_� s_eh�q_c�� >Zgguc� ijhp_kk� ijb� fZkdbjh�\Zgbb� ih\_joghklb� dj_fgb_\hc� ieZ�klbgu� iha\hey_l� hkms_kl\eylv� nhj�fbjh\Zgb_� nZdlbq_kdb� lj_of_jguo�kljmdlmj� \ h[t_f_� ieZklbgu�� ijb�wlhf� ]em[bgZ� ijhljZ\Z� fh`_l� kh�klZ\eylv� ^h� �������� fdf�� < kemqZ_�Zgbahljhigh]h� ljZ\e_gby� bkihevam�_lky� l_ogheh]bq_kdZy� hi_jZpby�� lh�iheh]bq_kdb� b h[t_fgh� kh]eZkmx�sZyky� k djbklZeebq_kdhc� kljmdlm�jhc��<u[hj�lhiheh]bb�fZkdb��__ hjb�_glZpby�hlghkbl_evgh�hij_^_e_gguo�djbklZeeh]jZnbq_kdbo� gZijZ\e_gbc�ieZklbgu�� ih^\_j]Z_fhc� ljZ\e_gbx��Z lZd`_� \u[jZggu_� ]_hf_ljbq_kdb_�jZaf_ju� hdhg� hij_^_eyxl� \ dhg_q�ghf� blh]_� h[t_fgu_� dhgnb]mjZpbb��nhjfbjm_fu_� \ fZl_jbZe_��D kh`Z�e_gbx�� g_h[oh^bfhklv

\uiheg_gby� dbg_lbq_kdbo� mkeh\bc�ljZ\e_gby�h]jZgbqb\Z_l�^himklbfh_�jZaghh[jZab_� ih\_joghklguo� lhih�eh]bq_kdbo� nb]mj�� ihkdhevdm� bo�dhgnb]mjZpby� hij_^_ey_l� b h[t_f�guc� j_amevlZl� ljZ\e_gby� �gZdehg�kl_ghd�� ]em[bgm� ljZ\e_gby��� Ih�ke_^g__�h[klhyl_evkl\h�ihlj_[h\Zeh�jZa\blby� [he__� ijhkluo� f_lh^h\�ihemq_gby�keh`guo�lhiheh]bq_kdbo�nb]mj� gZ� jZaebqguo� ih^eh`dZo� \mkeh\byo� jZa\blh]h� lj_lv_]h� baf_�j_gby��l�_��]em[bggh]h�ljZ\e_gby�< gZklhys__� \j_fy� lZdbf� Zev�l_jgZlb\guf�\ZjbZglhf�]em[bggh]h�ljZ\e_gby� ih^eh`_d� y\ey_lky� l_o�gheh]by��hkgh\ZggZy�gZ�bkihevah\Z�gbb \� dZq_kl\_� ih^eh`_d� nhlhkb�lZeeh\�� NhlhkblZee� � kl_dehdjb�klZeebq_kdbc�fZl_jbZe��ihemqZ_fuc�iml_f� bkdmkkl\_gghc� djbklZeebaZ�pbb kl_deZ� kh� k\_lhqm\kl\bl_evgu�fb� ^h[Z\dZfb�� gZijbf_j� hdbkeZfb�p_aby� beb� heh\Z��NhlhkblZee� h[eZ�^Z_l� \ukhdhc� f_oZgbq_kdhc� b l_j�fbq_kdhc� klhcdhklvx�� Ih^� \ha^_c�kl\b_f� mevljZnbhe_lh\h]h� baemq_�gby� \hafh`gh�nhjfbjh\Zgb_� \ nh�lhkblZee_� mqZkldh\�� hlebqZxsboky�hl�g_hk\_s_gguo�jZkl\hjbfhklvx�\`b^dhklguo�ljZ\bl_eyo�LZdbf� h[jZahf�� wdkihgbjmy� q_�j_a�nhlhrZ[ehg�nhlhkblZee��fh`gh��dZd� b gZ� nhlhj_abkl_�� aZ^Z\Zlv� h[�eZklb� k jZaebqgufb� kdhjhklyfb�ljZ\e_gby�� Nhlhobfbq_kdZy� h[jZ�[hldZ� iha\hey_l� ihemqZlv� ^_lZeb�ex[hc� nhjfu� b hl\_jklby� k ijh�kljZgkl\_gguf� jZaj_r_gb_f� gZ�mjh\g_�^_kyldZ�fbdjhg��K_cqZk�^Zg�gZy� l_ogheh]by� jZa\b\Z_lky� ijbf_�gbl_evgh�d j_r_gbx�aZ^Zq�kha^Zgby�we_f_glh\� fbdjhf_oZgbq_kdbo� kbk�l_f�� g_� lj_[mxsbo� \ukhdh]h� ijh�kljZgkl\_ggh]h� jZaj_r_gby� Klhb�fhklv� lZdhc� l_ogheh]bb� g_� \ukhdZ��b \� Jhkkbb� ijbf_gy_lky� dZd� l_ogh�eh]by� ijhba\h^kl\Z� kZfh]h�nhlhkb�lZeeZ�� lZd� b l_ogheh]by� _]h� h[jZ�[hldb��h^gZdh�^hklZlhqgh�rbjhdh]h�ijbf_g_gby� hgb� g_� ihemqbeb�
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/,*$�l_ogheh]by� >ZggZy� l_o�gheh]by�jZajZ[hlZgZ� \ P_glj_� y^_j�guo� bkke_^h\Zgbc� \ DZjekjmw� �=_j�fZgby��\ dhgp_�k_fb^_kyluo�� gZqZe_�\hkvfb^_kyluo�]h^h\�Kmsghklv� ijhp_kkZ� nhjfbjh\Z�gby� h[t_fguo� kljmdlmj� ijb� wlhc�l_ogheh]bb� aZdexqZ_lky� \ Zdlb\ghf�bkihevah\Zgbb� j_gl]_gh\kdh]h� ba�emq_gby�hl�kbgojhljhgZ�^ey�ihemq_�gby�]em[hdbo�k hl\_kgufb�kl_gdZfb�lhiheh]bq_kdbo� dZjlbg� \ ihebf_j�ghf� fZl_jbZe_� �j_gl]_ghj_abkl_���Kbgo�jhljhggh_� baemq_gb_� bf__l�k\_jofZeuc�m]he�jZkoh^bfhklb�imq�dZ� ������q��� l�_�� nZdlbq_kdb� nhjfb�jm_lky� imqhd� iZjZee_evguo� emq_c��=em[bgZ� ijhgbdgh\_gby� baemq_gby��bklhqgbdhf� dhlhjh]h� y\eyxlky� \u�khdhwg_j]_lbq_kdb_� we_dljhgu��? ! �� =w<��� ^\b`msb_ky� k j_eylb�\bklkdbfb� kdhjhklyfb�� ^hklb]Z_l�_^bgbp� fbeebf_ljh\�� AZ� kq_l� ehdZ�ebaZpbb�baemq_gby�\ madhf�l_e_kghf�m]e_� yjdhklv� bklhqgbdh\� kbgojh�ljhggh]h� baemq_gby� \ ��� jZa� [hev�r_�� q_f� m klZg^Zjlguo� bklhqgbdh\�j_gl]_gh\kdh]h� baemq_gby�� b iehl�ghklv� fhsghklb� ^hklb]Z_l� ���<l�� kf��� qlh� hij_^_ey_l� \ukhdmx�wnn_dlb\ghklv� wdkihgbjh\Zgby� \mkeh\byo�fZeuo�\j_f_gguo�aZljZl�Ihke_�nhjfbjh\Zgby� \ ihebf_j�ghf�fZl_jbZe_� h[t_fghc� kljmdlmju�hkms_kl\ey_lky� hi_jZpby� we_dljh�obfbq_kdh]h� hkZ`^_gby� f_lZeeZ��gZijbf_j�]Zev\Zgbq_kdh]h�gbd_ey��\h[jZah\Z\rmxky� ihehklv� \ ihebf_�j_�� Ke_^mxsbf� wlZihf� y\ey_lky�m^Ze_gb_� ihebf_jZ� k khojZg_gb_f�gZ�ih\_joghklb�km[kljZlZ�h[t_fgh]h�f_lZeeZ� hij_^_e_gghc� lhiheh]bb��>Ze__� gZ^� f_lZeebq_kdhc� fZljbp_c�jZaf_sZ_lky�rlZfih\hqgZy� ieblZ� bq_j_a�hl\_jklb_�\ g_c�\\h^blky�ieZ�klbd�� F_lZeebq_kdbc� rlZfi� m^Zey�_lky�^ey�^Zevg_cr_]h�bkihevah\Zgby�ijb� ihemq_gbb� ^jm]bo� ij_kk�nhjf��Ke_^mxsbc� wlZi� oZjZdl_jbam_lky�gZg_k_gb_f� ]Zev\Zgbq_kdh]h� ihdju�lby�\ jZg__�knhjfbjh\Zggmx�

ieZklbdh\mx� nhjfm�� ihke_� q_]h�ieZklbd� \uljZ\eb\Z_lky�� hk\h[h`�^Zy� h[t_fgmx� f_lZeebq_kdmx�kljmdlmjm�<hafh`ghklv� fgh]hdjZlgh]h� lb�jZ`bjh\Zgby� aZ� kq_l� bgl_]jZevguo�ijbgpbih\�h[jZ[hldb�iha\hey_l�ba�]hlZ\eb\Zlv� h[t_fgu_� kljmdlmju�\ukhlhc� ^h� �� ff� \ dhebq_kl\Zo� ^h������rl��gZ�h^ghc�ieZklbg_�Hkgh\gufb� g_^hklZldZfb� ^Zg�ghc� l_ogheh]bb� y\ey_lky� g_h[oh^b�fhklv� bkihevah\Zgby� mgbdZevguo�bklhqgbdh\� kbgojhljhggh]h� baem�q_gby�b g_ljZ^bpbhgghklv�l_ogheh�]bb��k\yaZgghc�k ]Zev\ZghieZklbdhc�gZ�fbdjhmjh\g_�
<hehdhggZy� l_ogheh]by� G_�kdhevdh� e_l� lhfm� gZaZ^� \ Jhkkbb�[ueb� bgbpbbjh\Zgu� jZ[hlu� \ h[�eZklb� bkihevah\Zgby� kl_deh\heh�dhgghc� l_ogheh]bb� ^ey� kha^Zgby�mkljhckl\� fbdjhwe_dljhf_oZgbdb�>�@�kh� agZqbl_evgufb�jZaf_jZfb�ih�lj_lv_fm�baf_j_gbx�Ba^_eby� ba� kl_deZ� k fZeuf� ih�i_j_qguf� k_q_gb_f� \ \b^_� hij_^_�e_gghc�fbdjhkljmdlmju� b l_ogheh�]by� bo� ba]hlh\e_gby� ba\_klgu� ^hk�lZlhqgh� ^Z\gh� �fbdjhdZgZevgu_�ieZklbgu�� j_gl]_ghrZ[ehgu� ba�kl_deh\hehdgZ�� mkljhckl\Z� \heh�dhgghc� hilbdb��� Kmlv� kl_deh\heh�dhgghc� l_ogheh]bb� aZdexqZ_lky� \ki_dZgbb�imqdZ�kl_deygguo�\hehdhg��iheuo� beb� kiehrguo��� jZaebqZx�sboky� ba[bjZl_evghklvx� d ljZ\e_�gbx�ih�hlghr_gbx�d jZkl\hjbl_ex��\uly]b\Zgbb� wlh]h� imqdZ� ^h� lj_�[m_fh]h� ihi_j_qgh]h� jZaf_jZ�� jZa�j_aZgbb� \ulygmlhc� qZklb� imqdZ� gZ�dmkdb� b \uljZ\eb\Zgbb� aZl_f� ba�dmkdZ�jZkl\hjbfuo�\hehdhg��MdeZ^�dZ� \hehdhg� \ imqhd� hkms_kl\ey_lky�lZdbf� h[jZahf�� qlh� g_jZkl\hjbfu_�\hehdgZ� h[jZamxl� \ k_q_gbb� imqdZ�kljmdlmjm� �lhiheh]bx�� ba]hlZ\eb�\Z_fhc� fbdjhkljmdlmju� \ g_dhlh�jhf�fZkrlZ[_�LZd�dZd�^ey�ba^_ebc�fbdjhf_oZ�gbdb�oZjZdl_jgh�gZebqb_�hl\_j�klbc� b ih\_joghkl_c� jZaebqguo�

dhgnb]mjZpbc�� lj_[m_lky� ih^[hj�fZl_jbZeh\� b ]_hf_ljbb� \hehdhg��>Zggu_� ijhp_kku� k[hjdb� imqdZ� b_]h�\uly]b\Zgby�g_�y\eyxlky�ljb\b�Zevgufb�� gh� iha\heyxl� ba]hlZ\eb�\Zlv� ^_lZeb� k fbgbfZevgufb� ihi_�j_qgufb� jZaf_jZfb� hl\_jklbc� ^h�����fdf�ijb�\ukhl_��]em[bg_��^ebg_��hl�����fdf���kf�Hkh[h� ke_^m_l�hlf_lblv�\hafh`�ghklv�ba]hlh\e_gby�^_lZe_c�k \bglh�h[jZagufb� ih\_joghklyfb� iml_f�kdjmqb\Zgby� \ulygmlh]h� imqdZ� \h�djm]�_]h�hkb��LZdb_�ih\_joghklb��dZd�ba\_klgh�� oZjZdl_jgu� ^ey� \bglh\��q_j\yqguo� b dhkham[uo� dhe_k� bijbgpbibZevgh� g_� fh]ml� [ulv� j_Z�ebah\Zgu� k ihfhsvx� /O*$�l_ogheh]bb�<hehdhggZy� l_ogheh]by� fh`_l�[ulv�hlg_k_gZ�d ]jmiih\hc�l_ogheh�]bb��lZd�dZd�h^ghlbigu_�ba^_eby�lb�jZ`bjmxlky� \ ^Zgghf� kemqZ_� \ kh�klZ\_�h^gh]h�\hehdhggh]h�imqdZ�
L_ogheh]by�dhjimkdmeyjgh�emq_\h]h�nhjfhh[jZah\Zgby�
< gZklhys__� \j_fy� kms_kl\mxl�^\Z� gZijZ\e_gby� dhjimkdmeyjgh�emq_\h]h� nhjfhh[jZah\Zgby�� eh�dZevgh�klbfmebjh\Zgguc� jhkl��hkZ`^_gb_� beb� ihebf_jbaZpby�� behdZevgh�klbfmebjh\Zggh_� ij_pb�abhggh_� ljZ\e_gb_�� \ hkgh\_� dhlh�juo�e_`bl�\ha^_ckl\b_�gZ�kj_^m�beb�fZl_jbZe� dhgp_gljbjh\Zggh]h� ih�lhdZ� wg_j]bb� �k\_lh\u_�� we_dljhg�gu_�� bhggu_� imqdb�� mijZ\ey_fh]h�\h� \j_f_gb� b ijhkljZgkl\_�� LjZ^b�pbhgghc� l_ogheh]b_c nhjfbjh\Z�gby� h[t_fgh]h� jbkmgdZ� \ kl_de_��ihebf_jZo��d_jZfbd_�y\ey_lky�h[jZ�[hldZ� h[t_dlZ� hkljhknhdmkbjh\Zg�guf� eZa_jguf� imqdhf� �eZa_jgh_�fbdjhnj_abjh\Zgb_���>Zgguc� \b^� \ha^_ckl\by� \ aZ\b�kbfhklb� hl� ehdZevgh� \u^_ey_fhc�
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fhsghklb� ����²��� <l�kf���� ^eb�l_evghklb� b kd\Z`ghklb� \ha^_ckl�\by��ih]ehsZxs_c�kihkh[ghklb�h[�jZ[Zlu\Z_fh]h� fZl_jbZeZ� b _]h�l_fi_jZlmjhijh\h^ghklb� iha\hey_l�hkms_kl\eylv� dZd� ijhp_kku� fh^b�nbpbjh\Zgby� fZl_jbZeh\�� lZd� bm^Ze_gby� aZ� kq_l� bkiZj_gby�� GZ�ijhkljZgkl\_ggh_� jZaj_r_gb_� gZ�jy^m� k hkh[_gghklyfb�nhdmkbjh\db�eZa_jgh]h�baemq_gby�\ebyxl�\k_�jZ�g__� i_j_qbke_ggu_� iZjZf_lju� imq�dZ�� hij_^_eyxsb_� _]h� wg_j]_lbq_�kdb_�b \j_f_ggu_�oZjZdl_jbklbdb��ZlZd`_� nbabq_kdb_� k\hckl\Z� fZl_�jbZeZ�� ih^\_j]Z_fh]h� \ha^_ckl\bx�Baf_g_gb_� ]em[bgu� nhdmkZ� gZjy^m�k \ZjbZpb_c� jZg__� mdZaZgguo� iZjZ�f_ljh\�iha\hey_l�i_j_oh^blv�hl�ih�\_joghklghc� d h[t_fghc� fbdjhh[�jZ[hld_�h[t_dlh\�< ihke_^g__� \j_fy� aZ� jm[_`hf�ijbf_gbl_evgh� d j_r_gbx� aZ^Zq�nhjfbjh\Zgby� lj_of_jguo� fbdjh�h[t_dlh\� bgl_gkbnbpbjh\Zebkv� jZ�[hlu� \ h[eZklb� ehdZevgh]h� klbfm�ebjh\Zggh]h� jhklZ� �'�kljmdlmj�keh`ghc� dhgnb]mjZpbb� �ijm`bgu��deZiZgu��� Kms_kl\m_l� ^\Z� hkgh\�guo�gZijZ\e_gby�ihemq_gby�h[t_f�guo� fbdjhh[t_dlh\� aZ� kq_l� eZa_j�ghc�klbfmeypbb�x eZa_jgh_� hkZ`^_gb_� ba� ]Zah�\hc�nZau��/&9'��>�������@��x nhlhklbfmebjh\ZggZy� iheb�f_jbaZpby�>�@��Ihke_^gbc� \ZjbZgl� ihemq_gby�h[t_fguo� fbdjhh[t_dlh\� ba� iheb�f_jh\� gZa\Zg� fbdjhkl_j_heblh�]jZnb_c��HkZ`^_gb_� b ihebf_jbaZ�pby� hkms_kl\eyxlky� kehc� aZ� keh_f�b iha\heyxl� j_Zebah\Zlv� jZaghh[�jZagu_� lj_of_jgu_� h[t_dlu� jZaf_�jhf� ^h� g_kdhevdbo� fbeebf_ljh\� kfbdjhgguf�jZaj_r_gb_f�>hklhbgkl\Zfb� eZa_jgh]h� nhj�fhh[jZah\Zgby�y\eyxlky�x \hafh`ghklv� j_ZebaZpbb� hi_�jZpbc� \ hldjuluo� g_� \Zdmmfguo�kbkl_fZo��qlh�mijhsZ_l�ihabpbhgb�jh\Zgb_�b i_j_f_s_gb_�h[t_dlZ�

x \hafh`ghklv�jZ[hlu�g_�lhevdh�k iehkdbfb� �ieZgZjgufb�� h[t_dlZ�fb�� gh� b k� vaZ]hlh\dZfb� w keh`ghc�nhjfu�x ^hklmighklv� nhjfbjh\Zgby� gZ�h[t_dl_� \ _^bghf� l_ogheh]bq_kdhf�pbde_� keh`guo� lhiheh]h�fhjnheh]bq_kdbo� dZjlbg� k baf_�gyxsbfbky� ]_hf_ljbq_kdbfb� jZa�f_jZfb� \ lj_o� baf_j_gbyo�� ijb_f�e_fuf� ijhkljZgkl\_gguf� jZaj_r_�gb_f� �_^bgbpu�fbdjhg�� b ]em[bghc�h[jZ[hldb�^h�g_kdhevdbo�fbeebf_l�jh\�x \hafh`ghklv� h[_ki_q_gby� \u�khdhc� kl_i_gb� Z\lhfZlbaZpbb� h[jZ�[hldb�� ]b[dhklv� ijhp_kkZ� b i_j_�kljZ�b\Z_fhklv�\ j_Zevghf�fZkrlZ[_�\j_f_gb�x \hafh`ghklv�g_�lhevdh�hkms_�kl\eylv� ehdZevgh_� ih\_joghklgh_�beb� h[t_fgh_� gZg_k_gb_� beb� m^Ze_�gb_�fZl_jbZeZ�� gh� b fh^bnbpbjh\Z�gb_� _]h� k\hckl\�� hij_^_eyxs__� ba�f_g_gb_� nbabdh�obfbq_kdbo� oZjZd�l_jbklbd� �gZijbf_j�� kljmdlmju� beb�nZah\uc� khklZ\�� f_oZgbq_kdmx�ijhqghklv�beb�jZkl\hjbfhklv���< dZq_kl\_� g_^hklZldh\� f_lh^Z�eZa_jgh]h�nhjfhh[jZah\Zgby�fh`gh�hlf_lblv�x g_\ukhdmx� ijhba\h^bl_ev�ghklv�f_lh^Z�ba�aZ�bg^b\b^mZevgh]h�oZjZdl_jZ�h[jZ[hldb�x hklZlhqgu_� y\e_gby� \ fZl_�jbZe_� ba�aZ� viZjZablgh]hw \ha^_ckl�\by� eZa_jgh]h� baemq_gby� \ ahg_� h[�jZ[hldb� b g_h[oh^bfhklb� jZkk_ygby�agZqbl_evghc� wg_j]bb� \ fZeuo� h[t�_fZo�x hlghkbl_evgh� \ukhdmx� keh`�ghklv� kbkl_f�ijhkljZgkl\_ggh]h�ih�abpbhgbjh\Zgby�imqdZ�b h[t_dlZ�ijb�g_h[oh^bfhklb� bf_lv� fbdjhggh_�ijhkljZgkl\_ggh_� jZaj_r_gb_� b \u�khdb_�kdhjhklb�h[jZ[hldb�x h]jZgbq_gguc� kjhd� kem`[u�^hjh]hklhysbo� hilbq_kdbo� kbkl_f�ijb� bkihevah\Zgbb� \ukhdhwg_j]_lb�q_kdbo�\ha^_ckl\bc�GZjy^m�k eZa_jguf�nhjfhh[jZah�\Zgb_f�\hafh`gh�ijbf_g_gb_�we_d�

ljhgghc�� bhgghc� b ieZaf_gghc�fbd�jhh[jZ[hldb�� H^gZdh� hkh[_gghklb�ihemq_gby� nhdmkbjh\db� b ihabpbh�gbjh\Zgby� ^Zgguo� \b^h\� \ha^_ckl�\bc�� iha\heyxsbo� h[_ki_qblv� km[�fbdjhggh_� jZaj_r_gb_�� lj_[mxl� bk�ihevah\Zgby� \Zdmmfguo� l_ogheh]b�q_kdbo� kbkl_f�� Z lZd`_� kha^Zxl� km�s_kl\_ggu_� h]jZgbq_gby� ih� ]em[b�gZf� h[jZ[hldb� \ mkeh\byo� ijh\_^_�gby� ijhkljZgkl\_ggh� ij_pbabhgguo�hi_jZpbc�

�
�
< aZdexq_gb_� h[jZlbf� \gbfZgb_�b gZ�lhl�nZdl��qlh�bkihevah\Zgb_�ijb�kha^Zgbb� fbdjhkbkl_f� ]jmiih\uo�ijbgpbih\� ijhba\h^kl\Z� kha^Z_l�ij_^ihkuedm� kgb`_gby� k_[_klhbfh�klb� ijh^mdpbb�� dhlhjZy�fh`_l� [ulv�^hklmigZ� [he__�rbjhdhfm� djm]m� ih�lj_[bl_e_c�\ kn_j_�gZmdb�� h[jZah\Z�gby�� a^jZ\hhojZg_gby�� Z lZd`_�� [_a�mkeh\gh�� \ ijhfure_gghklb�� \ lhf�qbke_� \ mkeh\byo� fZeuo� b kj_^gbo�nbjf�

Kibkhd�ebl_jZlmju����.RUO\DNRY� $�9��� /XFKLQLQ� 9�9��7UDQVDFWLRQ� RI� �WK� ,QWHUQDWLRQDO�&RQIHUHQFH�+LJK� 7HPSHUDWXUH� HOHFWURQLFV� &RQIHUHQFH��86$��$OEXTXHUTXH��������9����3�������������6WHSDQRY� 9��� 6XFKRYHHY� 6��7UDQVDFWLRQ� RI� ,QWHUQDWLRQDO� :RUNVKRS� RQ�0LFURURERWV��0LFUR�0DFKLQHV�DQG�6\VWHPV��*HUPDQ\��������3�����������6KLLFKWD� 3�-�� /DVHU� 0LFURPDFKLQLQJ�LQ� D� 5HDFWLYH� $WPRVSKHUH�� 1$6$��� 7HFK��%ULHIV�������������������%ORRPVWHLQ� 7�0�� DQG� (KUOLFK� '�-��/DVHU�&KHPLFDO�7KUHH�'LPHQVLRQDO�:ULWLQJ�IRU�0LFURHOHFWURPHFKDQLFV� DQG� $SSOLFDWLRQ�WR�6WDQGDUW�&HOO�0LFURIOXLGLFV� ���-�9DF��6FL��7HFKQRO��������������������������%RPDQ�0���:HVWEHUJ�+���-RKDQVVRQ�6�� DQG� 6FKZHLW]� -��$�� +HOLFDO�0LFURVWUXF�WXUHV� *URZQ� E\� /DVHU� $VVLVWHG� &KHPLFDO�9DSRXU�'HSRVLWLRQ��3URFHHGLQJV���,(((�0L�FUR� (OHFWUR� 0HFKDQLFDO� 6\VWHPV��0(06¶����� 7UDYHPXQGH��*HUPDQ\�� ������3�������������%HOX]H� /��� %HUWVFK� $��� 5HQDXG� 3��3URF�63,(��������9�������3���� ������
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M>D���������������������:�<��Dhjeydh\��dZg^�nba��fZl��gZmd�^hp���<�<��Emqbgbg��^�j l_og��gZmd�^hp���P_glj�fbdjhl_ogheh]bb�b ^bZ]ghklb�db� KZgdl�I_l_j[mj]kdh]h� ]hk�� we_dljhl_ogbq_kdh]h�mgb\_jkbl_lZ�
J@KLJ@EMC=H;Z�XF@G@HMH;Z�<;B;�GCEKILCLM@GHID�M@PHCEC�

IjbklmiZy�d l_f_��hlf_lbf��qlh�bf_ggh�ihlj_[ghklv�\ k_gkhjguo�we_f_glZo�b ykgZy�dhgp_ipby�bo�\hafh`gh�]h�jZa\blby�ihkem`beb�hkgh\guf�klbfmebjmxsbf�nZd�lhjhf� ^ey� jZkrbj_gby� bkke_^h\Zgbc� b jZa\blby�ijhba\h^kl\Z�h[t_dlh\�fbdjhkbkl_fghc�l_ogbdb�
K_gkhju� b ljZgk^vxk_ju��DjZldh� hkgh\gu_� wlZiu�^Zgghc� dhgp_ipbb� �hl� k_gkhjZ� d ljZgk^vxk_jm�� fh]ml�[ulv� knhjfmebjh\Zgu� \ \b^_� ke_^mxsbo� gZijZ\e_gbc�^_yl_evghklb�x jZajZ[hldZ� b kha^Zgb_� fmevlbk_gkhjh\�� h[t_^b�gyxsbo�kh\hdmighklv�qm\kl\bl_evguo�we_f_glh\�± i_j�\bqguo�ij_h[jZah\Zl_e_c�x jZajZ[hldZ�b kha^Zgb_�bgl_]jbjh\Zgguo�k_gkhjh\��h[t_^bgyxsbo� qm\kl\bl_evguc� we_f_gl� b \lhjbqguc�ij_h[jZah\Zl_ev�� ijb� mkeh\bb� bo� bkiheg_gby� \ jZfdZo�_^bghc�l_ogheh]bq_kdhc�kbkl_fu�x jZajZ[hldZ� b kha^Zgb_� bgl_]jbjh\Zgguo� k_gkhjh\�>�@�k Zdlb\ghc�bkihegbl_evghc�h[jZlghc�k\yavx�>kf��jb�kmghd�Z@�gZ�qm\kl\bl_evguc�we_f_gl��gZijbf_j��we_dljh�klZlbq_kdbc�ih^\_k�beb�\ha[m`^_gb_�fZylgbdZ��jhlhjZ�\fbdjhZdk_e_jhf_lj_�beb�fbdjh]bjhkdhi_���x jZajZ[hldZ�b kha^Zgb_�bgl_]jbjh\Zgguo�k_gkhjh\�kZgZeblbq_kdbfb�\hafh`ghklyfb��l�_��k ih\ur_gghc�qm\�kl\bl_evghklvx�b �beb��k_e_dlb\ghklvx� aZ�kq_l�bkihev�ah\Zgby�g_ljZ^bpbhgguo�k_gkhjguo�kj_^��kihkh[h\�jZa�^_e_gby�b m^_j`Zgby�ijh[u��f_lh^h\�j_]bkljZpbb�b h[�jZ[hldb�bgnhjfZpbb�Nhjfmebjh\dZ� ihke_^g_]h� gZijZ\e_gby� nZdlbq_kdb�hij_^_ebeZ�\hagbdgh\_gb_� lZdh]h� �dmklZ��fbdjhkbkl_f�ghc� l_ogbdb��dZd�fbdjhZgZeblbq_kdb_� kbkl_fu��i_j\uf�gZb[he__� yjdbf� ij_^klZ\bl_e_f� dhlhjh]h� ke_^m_l� kqb�lZlv�]Zah\uc�fbdjhojhfZlh]jZn��kha^Zgguc�\ dhgp_�k_�

fb^_kyluo� ]h^h\� k bkihevah\Zgb_f� we_f_glh\� dj_fgb_�\hc�l_ogbdb� �ieZgZjgZy�dhgkljmdpby�k dZibeeyjghc�dh�ehgdhc�� \uiheg_gghc� \ \b^_� kibjZevghc� dZgZ\db�� \u�ljZ\e_gghc�\ ieZklbg_�dj_fgby���
:gZeblbdh�l_ogheh]bq_kdb_�fbdjhkbkl_fu�H^gbf�ba�i_jki_dlb\guo�gZijZ\e_gbc�kha^Zgby�b bkihevah\Zgby�fbd�jhkbkl_f� y\ey_lky� jZajZ[hldZ� ZgZeblbdh�l_ogheh]bq_kdbo�fbdjhkbkl_f�>����@��hi_jbjmxsbo�kh�k\_jofZeufb�h[t_fZfb�b dhebq_kl\Zfb� \_s_kl\Z�� qlh� iha\hey_l� ih\ukblv� wnn_d�lb\ghklv� j_ZebaZpbb� ijhp_kkh\� ih� wg_j]_lbq_kdbf� b \j_�f_gguf� iZjZf_ljZf�� h[_ki_qb\Z_l� \hafh`ghklv� jZ[hlu� k\j_^gufb�b lhdkbqgufb�\_s_kl\Zfb��mijhsZ_l�mlbebaZpbx�hloh^h\��<k_�wlh�kha^Z_l�ij_^ihkuedb�d \ukhdhc�wdhghfbq_�kdhc�wnn_dlb\ghklb�lZdbo�kbkl_f�>ey�ZgZeblbdh�l_ogheh]bq_kdbo�fbdjhkbkl_f�gh\h]h�ihdhe_gby�oZjZdl_jgu�x [ehqgh�fh^mevgZy� mgbnbdZpby� l_ogheh]bq_kdbo�bdhgljhevgh�^bZ]ghklbq_kdbo�ih^kbkl_f�x ihebnmgdpbhgZevghklv�b ]b[dhklv��hij_^_eyxsb_�fgh]hghf_gdeZlmjghklv� ijh^mdpbb� b fgh]hh[jZab_� j_�rZ_fuo�deZkkh\�aZ^Zq�\ mkeh\byo�jZaebqguo�ihlj_[bl_�e_c��obfby��[bhl_ogheh]by��f_^bpbgZ��ijb[hjhkljh_gb_��fZrbghkljh_gb_���x bgl_]jbjh\Zgghklv� ZgZeblbq_kdbo� b l_ogheh]bq_�kdbo�fh^me_c�\ ij_^_eZo�h^gh]h�jZ[hq_]h�f_klZ��hij_^_�eyxsZy� \hafh`ghklv� dZd� jZa^_e_gby�� lZd� b dhgp_gljZ�pbb�jZaebqguo�\b^h\�\ha^_ckl\bc�\ jZ[hq_c�ahg_�x bgl_ee_dlmZevghklv� fbdjhh[hjm^h\Zgby�� hij_^_�ey_fZy� jZa\blhc� kbkl_fhc� dhgljhevgh�^bZ]ghklbq_kdbo�fh^me_c�b ]b[dhc�k\yavx�f_`^m�ZgZeblbq_kdbfb�b l_o�gheh]bq_kdbfb� fh^meyfb� b ih^kbkl_fZfb� bgnhjfZpb�hggh]h�b wg_j]_lbq_kdh]h�h[_ki_q_gby�x ehdZevghklv� b ij_pbabhgghklv� \ha^_ckl\by�� qlh�iha\hey_l�jZ[hlZlv�kh�k\_jofZeufb�h[t_fZfb�b dhebq_�kl\hf� \_s_kl\�� mf_gvrblv� wg_j]_lbq_kdb_� aZljZlu�� ih�\ukblv�wnn_dlb\ghklv�b kdhjhklv�ijhl_dZgby�ijhp_kkZ�x wdheh]bqghklv��hij_^_ey_fZy�\hafh`ghklvx�jZ[h�lu�kh�k\_jofZeufb�dhebq_kl\Zfb�\j_^guo�b lhdkbqguo�\_s_kl\�b ijhklhlhc�mlbebaZpbb�hloh^h\�x wdhghfbqghklv�� hij_^_ey_fZy� ]jmiih\ufb� ijbg�pbiZfb�ijhba\h^kl\Z��bkihevam_fufb�ijb�kha^Zgbb�l_o�gheh]bq_kdbo� fbdjhkbkl_f�� bo� gbadhc� fZl_jbZe_� bwg_j]h_fdhklvx��Z lZd`_�\ukhdhc�wnn_dlb\ghklvx�ijb�f_g_gby� fbdjhl_ogheh]bq_kdbo� kbkl_f� ijb� jZ[hl_� kh�k\_jofZeufb�dhebq_kl\Zfb�\_s_kl\�:gZeblbdh�l_ogheh]bq_kdb_� fbdjhkbkl_fu� >kf�� jb�kmghd�[@�y\eyxlky�gh\uf�\b^hf�h[hjm^h\Zgby�^ey�jZ[h�lu� kh� k\_jofZeufb� dhebq_kl\Zfb� \_s_kl\� g_hj]Zgbq_�kdhc�b hj]Zgbq_kdhc�ijbjh^u�k \ukhdhc�kl_i_gvx�ehdZ�ebaZpbb�\ha^_ckl\bc��^bnn_j_gpbZpb_c�b bgl_]jZpb_c�

Ijh\_^_g djZldbc� ZgZeba� hkgh\guo� dhfihg_glh\�fbdjhkbkl_fghc�l_ogbdb��k_gkhjh\�b ljZgk^vxk_jh\��ZgZeblbdh�l_ogheh]bq_kdbo�fbdjhkbkl_f��fbdjhbgkl�jmf_glZ��fbdjhfZrbg�
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nbabdh�obfbq_kdbo�ijhp_kkh\�\ mkeh\byo�fbdjhh[t_fh\�b fZ]bkljZe_c��kha^Z\Z_fuo�f_lh^Zfb�fbdjhl_ogheh]bb�l\_j^h]h� l_eZ� < khklZ\� bgl_]jbjh\Zgghc� deZkl_jghc�l_ogheh]bq_kdhc� fbdjhkbkl_fu� ��jh[hlbabjh\Zggh]h��l_ogheh]bq_kdh]h�qbiZ��\oh^yl�x l_ogheh]bq_kdb_�fh^meb�x dhgljhevgh�^bZ]ghklbq_kdb_�fh^meb�x fh^meb�ojZg_gby�b mlbebaZpbb�x ljZgkihjlgu_�fZ]bkljZeb�x ih^kbkl_fu�wg_j]hh[_ki_q_gby�x bgnhjfZpbhggh�mijZ\eyxsb_�ih^kbkl_fu�Hkgh\gufb� ijbagZdZfb� deZkl_jghc� fbdjhkbkl_fu�y\eyxlky�x ghf_gdeZlmjZ� b oZjZdl_jbklbdb� l_ogheh]bq_kdbo�fh^me_c�x ghf_gdeZlmjZ� b oZjZdl_jbklbdb� dhgljhevgh�^bZ]ghklbq_kdbo�fh^me_c�

x ghf_gdeZlmjZ� b oZjZdl_jbklbdb� ljZgkihjlguo�fZ]bkljZe_c�x dhebq_kl\h�jZ[hqbo�ihabpbc�b \hafh`ghklv�bo�gZ�jZsb\Zgby��hldjulhklv���x kljmdlmjgh�dhfihgh\hqgu_� ko_fu� b kihkh[� Z]j_�]Zlbjh\Zgby�x \aZbfgh�ijhkljZgkl\_ggh_� jZkiheh`_gb_�fh^me_c��ebg_cgh_��jZ^bZevgh_��kf_rZggZy�dhfihgh\dZ��b kihkh[�h[_ki_q_gby�f_`fh^mevguo�k\ya_c�x ijbgpbi� nmgdpbhgbjh\Zgby� �ihke_^h\Zl_evguc��iZjZee_evguc��iZjZee_evgh�ihke_^h\Zl_evguc���FZ]bkljZevgh�fh^mevgZy� kbkl_fZ� ihkljh_gby� deZ�kl_jgh]h�dhfie_dkZ��mgbnbdZpby�dhgkljmdpbb�l_ogheh]b�q_kdbo�� dhgljhevgh�^bZ]ghklbq_kdbo� fh^me_c� b ljZgk�ihjlguo� fZ]bkljZe_c�� Z lZd`_� bo� ^m[ebjh\Zgb_� b \ha�fh`ghklv� \g_k_gby� baf_g_gbc� \ lhiheh]bq_kdb_� k\yab�f_`^m�fh^meyfb�gZ�wlZi_�ijh_dlbjh\Zgby��aZ�kq_l�aZf_�

IjZdlbq_kdZy �j_ZebaZpby �h[t_dlh\�fbdjhkbkl_fghc�l_ogbdb �
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gu� h]jZgbq_ggh]h� qbkeZ�rZ[ehgh\� ijb� ijh\_^_gbb� eb�lh]jZnbq_kdbo� hi_jZpbc�� [_a� jZ^bdZevgh]h� baf_g_gby�l_ogheh]bb� ij_^hij_^_eyxl� \gmlj_ggxx� ]b[dhklv� deZ�kl_jghc� ZgZeblbdh�l_ogheh]bq_kdhc�fbdjhkbkl_fu�� qlh�h[_ki_qb\Z_l�__ ihebnmgdpbhgZevghklv�
Fbdjhbgkljmf_gl��Fbdjhbgkljmf_gl� ij_^klZ\ey_l�kh[hc� dhfie_dk� kf_gguo� l_ogheh]bq_kdbo� fbdjhfh^m�e_c� ^ey� \uiheg_gby� jZaebqgh]h� jh^Z� hi_jZpbc� k \ukh�dhc� ehdZevghklvx� \ha^_ckl\bc�� Dhfie_dk� khklhbl� ba�fbdjhmkljhckl\� >kf�� jbkmghd� \@�� h[_ki_qb\Zxsbo� gZ�fbdjhmjh\gyo� aZo\Zl�� ih^Zqm� b hlkhk�� gZ]j_\�� ij_iZjb�jh\Zgb_�� klbfmeypbx� b k\_joehdZevgmx� �\iehlv� ^h� gZ�ghm�jh\gy�� ^bZ]ghklbdm�� Wlh� iha\hey_l� hkms_kl\eylv�hi_jZpbb�^habjh\Zgby��ijbkh_^bg_gby�� m^Ze_gby��fh^b�nbpbjh\Zgby��baf_j_gby�NZdlbq_kdb� fbgbfZevgZy� ^hklZlhqghklv� dhfie_dlZ�kf_ggh]h�fbdjhl_ogheh]bq_kdh]h�bgkljmf_glZ��mklZgZ\�eb\Z_fh]h� \ ij_pbabhgguc�fbdjhfZgbimeylhj�� hij_^_�ey_lky� bkoh^y� ba� \hafh`ghklb� ehdZevgh]h� ijh\_^_gby�lj_o�hkgh\guo�\b^h\�fbdjhhi_jZpbc��gZg_k_gby��m^Ze_�gby�b fh^bnbdZpbb�\_s_kl\Z��>ey�hl^_evguo�hi_jZpbc�bki_pbnbq_kdbo�ijhp_kkh\�\hafh`gh�baf_g_gb_�[Zah\uo�l_ogheh]bq_kdbo�fbdjhfh^me_c��hkgZs_gb_�bo�\kljh_g�gufb�kj_^kl\Zfb�dhgljhey�;Zah\uc� dhfie_dl� fbdjhl_ogheh]bq_kdh]h� bgkljm�f_glZ� kihkh[kl\m_l� jZa\blbx� bg^b\b^mZevguo� fbdjh�hi_jZpbc�b fbdjhfZgbimebjh\Zgby�k h[t_dlZfb�hj]Zgb�q_kdhc�b g_hj]Zgbq_kdhc�ijbjh^u��Z lZd`_�h[_ki_qb\Z_l�lj_[m_fmx� ]b[dhklv� \ jZ[hl_� l_ogheh]bq_kdbo� deZkl_j�guo�fbdjhkbkl_f�H[h[sZy� ij_^klZ\e_ggmx� bgnhjfZpbx� h fbdjhkbk�l_fZo�� ij_^gZagZq_gguo� ^ey� j_ZebaZpbb� l_ogheh]bq_�kdbo�b ZgZeblbq_kdbo� hi_jZpbc�gZ�fbdjhmjh\g_� \ fbd�jhh[t_fZo� k bkihevah\Zgb_f� k\_jofZeuo� dhebq_kl\� jZ�[hqbo� \_s_kl\�� hlf_lbf�� qlh�fbdjhkbkl_fu� l_ogheh]b�q_kdh]h� gZagZq_gby� y\eyxlky� h^gbf� ba� gZb[he__� i_j�ki_dlb\guo� b �fZkrlZ[guo�� gZijZ\e_gbc� l_ogheh]bc��fZrbg� b ijhba\h^kl\� [m^ms_]h�� hjb_glbjh\Zgguo� gZ��lhgdb_�� b �lhqgu_�� gZmdh_fdb_� ijhp_kku�� hij_^_eyx�sb_� gZmqgh�l_ogbq_kdbc� ihl_gpbZe� b h[hjhghkihkh[�ghklv�]hkm^Zjkl\Z�Kha^Zgb_�gh\h]h�ihdhe_gby�ZgZeblbdh�l_ogheh]bq_k�dbo�fbdjhkbkl_f�b fbdjhbgkljmf_glZ��ij_^gZagZq_gguo�^ey�jZ[hlu�gZ�fbdjhmjh\g_�k h[t_dlZfb�g_hj]Zgbq_kdhc�b hj]Zgbq_kdhc�ijbjh^u�ij_^mkfZljb\Z_l�x jZajZ[hldm�gh\uo�ijbgpbih\�hj]ZgbaZpbb�b nmgd�pbhgbjh\Zgby� ZgZeblbdh�l_ogheh]bq_kdbo� fbdjhkbkl_f�k mq_lhf�\hafh`ghklb�fh^bnbdZpbb�dhgkljmdpbb�b l_o�gheh]bb�bo�kha^Zgby�k p_evx�h[_ki_q_gby�]b[dhklb�\ hl�ghr_gbb� ghf_gdeZlmju� j_rZ_fuo� aZ^Zq�� l�_�� ]Zjfh�

gbaZpbb�dhgkljmdlhjkdh�l_ogheh]bq_kdh]h�_^bghh[jZaby�b fgh]hnmgdpbhgZevghklb�kbkl_fu�x hk\h_gb_� gh\uo� ijbgpbih\� dhgkljmbjh\Zgby� l_o�gheh]bq_kdbo� fbdjhkbkl_f� b fbdjhbgkljmf_glZ� k mq_�lhf� wnn_dlh\� fZkrlZ[bjh\Zgby�� hij_^_ey_fuo� fbgbZ�lxjbaZpb_c� l_ogheh]bq_kdbo� b ^bZ]ghklbq_kdbo� fh^m�e_c�� g_h[oh^bfhklvx� ij_pbabhggh]h� fZgbimebjh\Zgby�fbdjhh[t_dlZfb�� Z lZd`_� j_ZebaZpb_c� ijhp_kkh\� \k\_jofZeuo� h[t_fZo� k bkihevah\Zgb_f� h]jZgbq_gguo�dhebq_kl\�\_s_kl\�x rbjhdh_� bkihevah\Zgb_� ijbgpbih\� b we_f_glghc�[Zau�fbdjhwe_dljhf_oZgbdb� b fbdjhhilbdb� ijb� kha^Z�gbb� ZgZeblbdh�l_ogheh]bq_kdbo� fbdjhkbkl_f� b fbdjh�bgkljmf_glZ�k mq_lhf�hkh[_gghklb�bgl_]jZpbb�\ h]jZgb�q_gguo�h[t_fZo�bkihegbl_evguo�b qm\kl\bl_evguo�we_�f_glh\� k we_dljbq_kdbfb��hilbq_kdbfb��f_oZgbq_kdbfb�b fZ]gblgufb�k\yayfb�x rbjhdh_� bkihevah\Zgb_� deZkkbq_kdbo� dhgkljmd�lb\guo� j_r_gbc�� ijbf_gy_fuo� ijb� kha^Zgbb� ljZ^bpb�hgguo� fbdjhjZ^bhwe_dljhgguo� dhfihg_glh\�� \ dhgkl�jmdpbyo� l_ogheh]bq_kdbo�� dhgljhevgh�^bZ]ghklbq_kdbo�fh^me_c� b hkh[_ggh� ijb� dhgkljmbjh\Zgbb� ih^kbkl_f�bgnhjfZpbhggh]h�b wg_j]_lbq_kdh]h�h[_ki_q_gby�x hk\h_gb_� gh\hc� ghf_gdeZlmju� fZl_jbZeh\� k ih�\ur_gghc�mklhcqb\hklvx�d \g_rgbf�\ha^_ckl\byf�ijb�kha^Zgbb�l_ogheh]bq_kdbo�fbdjhkbkl_f�b fbdjhbgkljm�f_glZ�� jZ[hlZxsbo� \ mkeh\byo� \ukhdhc� ijhkljZgkl\_g�ghc�b \j_f_gghc�dhgp_gljZpbb�wg_j]bb�ijb�g_ihkj_^kl�\_gghf�dhglZdl_�k jZ[hq_c�kj_^hc��\ lhf�qbke_�obfbq_�kdb�Zdlb\ghc�x fh^_jgbaZpbx� b Z^ZilZpbx� h[hjm^h\Zgby� b hk�gh\guo� ijhp_kkh\� �ij_bfms_kl\_ggh� dhjimkdmeyjguo��deZkkbq_kdhc� l_ogheh]bb� ba^_ebc� fbdjhwe_dljhgbdb� dj_r_gbx� aZ^Zq� kha^Zgby� ZgZeblbdh�l_ogheh]bq_kdbo�fbdjhkbkl_f�b fbdjhbgkljmf_glZ�
FbdjhfZrbgu�b fbgb�jh[hlu� P_e_gZijZ\e_ggu_�jZ[hlu� \ h[eZklb� kha^Zgby� fbdjh^\b]Zl_e_c� \_^mlky�m`_�[he__�^_kylb�e_l��Ij_bfms_kl\_ggh�wlh�hlghkblky�dwe_dljhklZlbq_kdbf� ^\b]Zl_eyf�� qlh� k\yaZgh� k hkh[_g�ghklyfb� dhgkljmdpbb�� h[mkeh\e_ggufb� l_ogbq_kdbfb�h]jZgbq_gbyfb� \ bkihevah\Zgbb� lj_lv_]h� baf_j_gby��Kha^Zgb_� wnn_dlb\guo� we_dljhfZ]gblguo� ^\b]Zl_e_c�klZeh�\hafh`guf�\ k\yab�k jZa\blb_f��h[t_fghc��\heh�dhgghc� l_ogheh]bb�� dh]^Z� [Zah\u_� we_f_glu� dhgkljmd�pbb�nhjfbjmxlky�aZ�kq_l�k[hjdb�kl_deh\hehdhggh]h�iZ�d_lZ��_]h�ihke_^mxs_]h�mlhgvr_gby�iml_f�\uly]b\Zgby�b�� gZdhg_p�� ba[bjZl_evgh]h� ljZ\e_gby� kl_deZ� k h[jZah�\Zgb_f� ihehkl_c�� dhlhju_� ijb� nhjfbjh\Zgbb� h[fhlhd�^\b]Zl_e_c�aZihegyxlky�f_lZeehf�beb�\uihegyxl�nmg�
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dpbx�ihehklb�^ey�fbdjhjhlhjZ��H[jZsZ_l�gZ� k_[y�\gb�fZgb_�b lhl�nZdl��qlh�\ dZq_kl\_�bklhqgbdh\�^\b`_gby�\fbdjhkbkl_fZo� bkihevamxlky� g_� lhevdh� we_dljbq_kdb_��gh�b ig_\fZlbq_kdb_�we_f_glu�< ihke_^gb_� ]h^u� \uiheg_gu� mgbdZevgu_� jZ[hlu� \h[eZklb� fbdjhkbkl_fghc� l_ogbdb� ih� ijh[e_fZf� Z\lh�ghfguo� fbgbZlxjguo� kbkl_f� wg_j]hh[_ki_q_gby� b g_�ljZ^bpbhgguo�^\b`bl_e_c��GZb[hevrbc�bgl_j_k�\ wlhc�h[eZklb� ij_^klZ\eyxl� fbdjhlmj[bgu� ± fbgbZlxjgu_�ZgZeh]b� deZkkbq_kdbo� lmj[bg�� \jZs_gb_� dhlhjuo� h[_k�i_qb\Z_lky�aZ�kq_l�k`b]Zgby�]Zah\�ijb�\ukhdbo�l_fi_jZ�lmjZo�� gZijbf_j� \h^hjh^Z�� qlh� h[_ki_qb\Z_l� \hafh`�ghklv� ]_g_jZpbb�fhsghklb�^h�^_kyldh\�\Zll�ijb�jZaf_�jZo�fbdjhfZrbgu�\ g_kdhevdh�fbeebf_ljh\��GZ�jbkmg�d_�] ij_^klZ\e_gZ�l_ogbq_kdZy�j_ZebaZpby�jhlhjZ�fbdjh�lmj[bgu�f_lh^hf� kmoh]h� ]em[bggh]h� ljZ\e_gby� >�@��GZ�jy^m�k wlbf�^ey�h[_ki_q_gby��^bgZfbqgh]h��b wg_j]_lb�q_kdb� wnn_dlb\gh]h� i_j_^\b`_gby� \ ijhkljZgkl\_� \_�^mlky�Zdlb\gu_�jZ[hlu�ih�fbgbZlxjguf� �ieZaf_gguf��^\b]Zl_eyf�Hkh[uc� bgl_j_k� ih^h[gu_� jZajZ[hldb� ij_^klZ\eyxl�^ey�jh[hlhl_ogbq_kdh]h�gZijZ\e_gby��Fbgb�jh[hlu��dZd�ijZ\beh�� ij_^gZagZq_gu� ^ey� wdkiemZlZpbb� \ mkeh\byo��g_ihkj_^kl\_ggh� g_� ^hklmiguo� q_eh\_dm� �`b\hc� hj]Z�gbaf�� ahgu� k ih\ur_ggufb� mjh\gyfb� jZ^bZpbb� b aZ�]jyag_gby� y^h\blufb� \_s_kl\Zfb�� \aju\hhiZkgu_� h[t�_dlu��� Ke_^m_l�� h^gZdh�� hkh[h� hlf_lblv�� qlh� hkgh\guf�klbfmebjmxsbf� nZdlhjhf� jZa\blby� fbgbZlxjguo� jh�[hlh�l_ogbq_kdbo� kbkl_f� y\ey_lky�\hafh`ghklv�bo�ijb�f_g_gby� ^ey� h[_ki_q_gby� [_ahiZkghklb� b h[hjhghkih�kh[ghklb�]hkm^Zjkl\Z�H[t_dlu� fbdjhkbkl_fghc� l_ogbdb�� ij_^klZ\e_ggu_�gZ� jbkmgd_�� jZajZ[hlZgu� k bkihevah\Zgb_f� dhgdmj_glh�kihkh[ghc�hl_q_kl\_gghc� l_ogheh]bb� >�@�\ P_glj_�fbd�jhl_ogheh]bb� b ^bZ]ghklbdb� KZgdl�I_l_j[mj]kdh]h� ]h�km^Zjkl\_ggh]h�we_dljhl_ogbq_kdh]h�mgb\_jkbl_lZ�
Kibkhd�ebl_jZlmju���� /XFKLQLQ� 9�9��� .RUO\DNRY� $�9�� ��� 7UDQVDFWLRQ� RI� ,QGR�5XVVLDQ�:RUNVKRS�RQ�0LFURPHFKDQLFDO�6\VWHPV��,QGLD��1HZ�'HOKL��������3��O�������� 6SUDQJHUV� '��� 3UDN� $��� /HHXZLV� +�� ��067� 1HZV�� ������� ����3������������ 'DQLHO� -�+��� ,JEDO� 6��� 0LOLQJWRQ� 5�%�� ��� 6HQVRUV� DQG�$FWXDWRUV��$�3K\VLFDO��������9�����3������������/XFKLQLQ�9�9���.RUO\DNRY�$�9���9DVLOHY�$�$�����3URF�63,(��������9������3��������������Dhjeydh\�:�<���Emqbgbg�<�<���FZevp_\�I�I� Fbdjh�we_dljhf_oZgbq_kdb_� kljmdlmju� gZ� hkgh\_� dhfihabpbb� �dZj�[b^�dj_fgby� � gbljb^�Zexfbgby�� ���Fbdjhwe_dljhgbdZ� � ������� ���K�����������

M>D����������������������<�:��Dheykgbdh\�� dZg^�� l_og�� gZmd��L�Y��JZobf[Z[Z_\��JGP� �DmjqZlh\kdbc� bgklblml���DmjqZlh\kdbc� bklhqgbd�kbgojhljhggh]h�baemq_gby�
GCEKIAC?EILMHV@�LCLM@GV�C CP�K@;FCB;QCZ�L CLJIFWBI=;HC@G�/,*$�M@PHIFI>CC�

<\_^_gb_�AZ�ihke_^gb_����e_l�[ue�^hklb]gml�agZqbl_evguc�ijh�]j_kk� \ h[eZklb� fbgbZlxjbaZpbb� jZaebqguo� f_oZgbq_�kdbo�kljmdlmj��WlZ�l_g^_gpby�ijb\_eZ�d jZa\blbx�kms_�kl\mxsbo�b ihy\e_gbx�gh\uo�l_ogheh]bc��I_j\hgZqZev�gh�wlb�l_ogheh]bb�y\eyebkv�jZa\blb_f�ijhp_kkh\��ijbf_�gy\rboky�\ fbdjhwe_dljhgbd_��Kh�\j_f_g_f��\h[jZ\�\ k_�[y� ghm�oZm� fbdjhwe_dljhgbdb�� lhqghc� f_oZgbdb� b jy^Z�^jm]bo�ki_pbnbq_kdbo�l_ogheh]bc� �lZdbo�dZd��gZijbf_j��/,*$��� knhjfbjh\ZeZkv� kh\hdmighklv� l_ogheh]bq_kdbo�ijhp_kkh\�� ^Zxsbo� \hafh`ghklv� ba]hlZ\eb\Zlv� jZaebq�gu_� we_f_glu�fbdjhf_oZgbq_kdbo� mkljhckl\��WlZ� kh\h�dmighklv� ihemqbeZ� gZa\Zgb_� fbdjhkbkl_fghc� l_ogheh�]bb��GZ�hkgh\_�lZdbo�ijhp_kkh\�\ gZklhys__�\j_fy�ijh�ba\h^blky�rbjhdbc�ki_dlj�fbgbZlxjguo�mkljhckl\�jZa�ebqgh]h�ijbf_g_gby�k jZaf_jZfb�we_f_glh\�hl�g_kdhev�dbo�fbdjhf_ljh\�^h�g_kdhevdbo�fbeebf_ljh\��LZdb_�mkl�jhckl\Z� k we_f_glZfb� f_oZgbdb�� \dexqZxsb_� k_gkhju��bkihegbl_evgu_�we_f_glu�b bklhqgbdb�wg_j]bb� �qZklh�kbgl_]jbjh\Zgghc�kbkl_fhc�mijZ\e_gby��ihemqbeb�gZa\Z�gb_�fbdjhf_oZgbq_kdbo�kbkl_f��mkljhckl\���Fbdjhf_oZgbq_kdb_� kbkl_fu� m`_� ^Z\gh� \ureb� ba�kl_g� eZ[hjZlhjbc�b bo�fh`gh� \klj_lblv� \h� \k_o� kn_jZo�q_eh\_q_kdhc� `bagb��H[eZklb� ijbf_g_gby� fbdjhkbkl_f�ho\Zlu\Zxl� \uqbkebl_evgmx� l_ogbdm�b l_e_dhffmgbdZ�pbb�� [bheh]bx�� f_^bpbgm�� obfbx�� fhgblhjbg]� hdjm�`Zxs_c�kj_^u��Z\lhfh[be_kljh_gb_��dhkfbq_kdb_�bkke_�

JZkkfZljb\Zxlky�fbdjh`b^dhklgu_�kbkl_fu� �fbgbZlxjgu_� mkljhckl\Z�� ij_^gZagZq_ggu_� ^ey�ijh\_^_gby�jZaebqguo�obfbq_kdbo�b nbabq_kdbo�ijh�p_kkh\� k fZeufb�h[t_fZfb�`b^dhkl_c�b ]Zah\��>Zg�ZgZeba�bo�ij_bfms_kl\�b g_^hklZldh\��Z lZd`_�hi�j_^_e_gu�hkgh\gu_�kn_ju�bo�ijbf_g_gby��< aZdexq_�gb_�ijb\h^blky�g_kdhevdh�ijbf_jh\�j_ZebaZpbb�fbd�jh`b^dhklguo�mkljhckl\��ba]hlh\e_gguo�k bkihev�ah\Zgb_f /,*$�l_ogheh]bb�
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dpbx�ihehklb�^ey�fbdjhjhlhjZ��H[jZsZ_l�gZ� k_[y�\gb�fZgb_�b lhl�nZdl��qlh�\ dZq_kl\_�bklhqgbdh\�^\b`_gby�\fbdjhkbkl_fZo� bkihevamxlky� g_� lhevdh� we_dljbq_kdb_��gh�b ig_\fZlbq_kdb_�we_f_glu�< ihke_^gb_� ]h^u� \uiheg_gu� mgbdZevgu_� jZ[hlu� \h[eZklb� fbdjhkbkl_fghc� l_ogbdb� ih� ijh[e_fZf� Z\lh�ghfguo� fbgbZlxjguo� kbkl_f� wg_j]hh[_ki_q_gby� b g_�ljZ^bpbhgguo�^\b`bl_e_c��GZb[hevrbc�bgl_j_k�\ wlhc�h[eZklb� ij_^klZ\eyxl� fbdjhlmj[bgu� ± fbgbZlxjgu_�ZgZeh]b� deZkkbq_kdbo� lmj[bg�� \jZs_gb_� dhlhjuo� h[_k�i_qb\Z_lky�aZ�kq_l�k`b]Zgby�]Zah\�ijb�\ukhdbo�l_fi_jZ�lmjZo�� gZijbf_j� \h^hjh^Z�� qlh� h[_ki_qb\Z_l� \hafh`�ghklv� ]_g_jZpbb�fhsghklb�^h�^_kyldh\�\Zll�ijb�jZaf_�jZo�fbdjhfZrbgu�\ g_kdhevdh�fbeebf_ljh\��GZ�jbkmg�d_�] ij_^klZ\e_gZ�l_ogbq_kdZy�j_ZebaZpby�jhlhjZ�fbdjh�lmj[bgu�f_lh^hf� kmoh]h� ]em[bggh]h� ljZ\e_gby� >�@��GZ�jy^m�k wlbf�^ey�h[_ki_q_gby��^bgZfbqgh]h��b wg_j]_lb�q_kdb� wnn_dlb\gh]h� i_j_^\b`_gby� \ ijhkljZgkl\_� \_�^mlky�Zdlb\gu_�jZ[hlu�ih�fbgbZlxjguf� �ieZaf_gguf��^\b]Zl_eyf�Hkh[uc� bgl_j_k� ih^h[gu_� jZajZ[hldb� ij_^klZ\eyxl�^ey�jh[hlhl_ogbq_kdh]h�gZijZ\e_gby��Fbgb�jh[hlu��dZd�ijZ\beh�� ij_^gZagZq_gu� ^ey� wdkiemZlZpbb� \ mkeh\byo��g_ihkj_^kl\_ggh� g_� ^hklmiguo� q_eh\_dm� �`b\hc� hj]Z�gbaf�� ahgu� k ih\ur_ggufb� mjh\gyfb� jZ^bZpbb� b aZ�]jyag_gby� y^h\blufb� \_s_kl\Zfb�� \aju\hhiZkgu_� h[t�_dlu��� Ke_^m_l�� h^gZdh�� hkh[h� hlf_lblv�� qlh� hkgh\guf�klbfmebjmxsbf� nZdlhjhf� jZa\blby� fbgbZlxjguo� jh�[hlh�l_ogbq_kdbo� kbkl_f� y\ey_lky�\hafh`ghklv�bo�ijb�f_g_gby� ^ey� h[_ki_q_gby� [_ahiZkghklb� b h[hjhghkih�kh[ghklb�]hkm^Zjkl\Z�H[t_dlu� fbdjhkbkl_fghc� l_ogbdb�� ij_^klZ\e_ggu_�gZ� jbkmgd_�� jZajZ[hlZgu� k bkihevah\Zgb_f� dhgdmj_glh�kihkh[ghc�hl_q_kl\_gghc� l_ogheh]bb� >�@�\ P_glj_�fbd�jhl_ogheh]bb� b ^bZ]ghklbdb� KZgdl�I_l_j[mj]kdh]h� ]h�km^Zjkl\_ggh]h�we_dljhl_ogbq_kdh]h�mgb\_jkbl_lZ�
Kibkhd�ebl_jZlmju���� /XFKLQLQ� 9�9��� .RUO\DNRY� $�9�� ��� 7UDQVDFWLRQ� RI� ,QGR�5XVVLDQ�:RUNVKRS�RQ�0LFURPHFKDQLFDO�6\VWHPV��,QGLD��1HZ�'HOKL��������3��O�������� 6SUDQJHUV� '��� 3UDN� $��� /HHXZLV� +�� ��067� 1HZV�� ������� ����3������������ 'DQLHO� -�+��� ,JEDO� 6��� 0LOLQJWRQ� 5�%�� ��� 6HQVRUV� DQG�$FWXDWRUV��$�3K\VLFDO��������9�����3������������/XFKLQLQ�9�9���.RUO\DNRY�$�9���9DVLOHY�$�$�����3URF�63,(��������9������3��������������Dhjeydh\�:�<���Emqbgbg�<�<���FZevp_\�I�I� Fbdjh�we_dljhf_oZgbq_kdb_� kljmdlmju� gZ� hkgh\_� dhfihabpbb� �dZj�[b^�dj_fgby� � gbljb^�Zexfbgby�� ���Fbdjhwe_dljhgbdZ� � ������� ���K�����������

M>D����������������������<�:��Dheykgbdh\�� dZg^�� l_og�� gZmd��L�Y��JZobf[Z[Z_\��JGP� �DmjqZlh\kdbc� bgklblml���DmjqZlh\kdbc� bklhqgbd�kbgojhljhggh]h�baemq_gby�
GCEKIAC?EILMHV@�LCLM@GV�C CP�K@;FCB;QCZ�L CLJIFWBI=;HC@G�/,*$�M@PHIFI>CC�

<\_^_gb_�AZ�ihke_^gb_����e_l�[ue�^hklb]gml�agZqbl_evguc�ijh�]j_kk� \ h[eZklb� fbgbZlxjbaZpbb� jZaebqguo� f_oZgbq_�kdbo�kljmdlmj��WlZ�l_g^_gpby�ijb\_eZ�d jZa\blbx�kms_�kl\mxsbo�b ihy\e_gbx�gh\uo�l_ogheh]bc��I_j\hgZqZev�gh�wlb�l_ogheh]bb�y\eyebkv�jZa\blb_f�ijhp_kkh\��ijbf_�gy\rboky�\ fbdjhwe_dljhgbd_��Kh�\j_f_g_f��\h[jZ\�\ k_�[y� ghm�oZm� fbdjhwe_dljhgbdb�� lhqghc� f_oZgbdb� b jy^Z�^jm]bo�ki_pbnbq_kdbo�l_ogheh]bc� �lZdbo�dZd��gZijbf_j��/,*$��� knhjfbjh\ZeZkv� kh\hdmighklv� l_ogheh]bq_kdbo�ijhp_kkh\�� ^Zxsbo� \hafh`ghklv� ba]hlZ\eb\Zlv� jZaebq�gu_� we_f_glu�fbdjhf_oZgbq_kdbo� mkljhckl\��WlZ� kh\h�dmighklv� ihemqbeZ� gZa\Zgb_� fbdjhkbkl_fghc� l_ogheh�]bb��GZ�hkgh\_�lZdbo�ijhp_kkh\�\ gZklhys__�\j_fy�ijh�ba\h^blky�rbjhdbc�ki_dlj�fbgbZlxjguo�mkljhckl\�jZa�ebqgh]h�ijbf_g_gby�k jZaf_jZfb�we_f_glh\�hl�g_kdhev�dbo�fbdjhf_ljh\�^h�g_kdhevdbo�fbeebf_ljh\��LZdb_�mkl�jhckl\Z� k we_f_glZfb� f_oZgbdb�� \dexqZxsb_� k_gkhju��bkihegbl_evgu_�we_f_glu�b bklhqgbdb�wg_j]bb� �qZklh�kbgl_]jbjh\Zgghc�kbkl_fhc�mijZ\e_gby��ihemqbeb�gZa\Z�gb_�fbdjhf_oZgbq_kdbo�kbkl_f��mkljhckl\���Fbdjhf_oZgbq_kdb_� kbkl_fu� m`_� ^Z\gh� \ureb� ba�kl_g� eZ[hjZlhjbc�b bo�fh`gh� \klj_lblv� \h� \k_o� kn_jZo�q_eh\_q_kdhc� `bagb��H[eZklb� ijbf_g_gby� fbdjhkbkl_f�ho\Zlu\Zxl� \uqbkebl_evgmx� l_ogbdm�b l_e_dhffmgbdZ�pbb�� [bheh]bx�� f_^bpbgm�� obfbx�� fhgblhjbg]� hdjm�`Zxs_c�kj_^u��Z\lhfh[be_kljh_gb_��dhkfbq_kdb_�bkke_�

JZkkfZljb\Zxlky�fbdjh`b^dhklgu_�kbkl_fu� �fbgbZlxjgu_� mkljhckl\Z�� ij_^gZagZq_ggu_� ^ey�ijh\_^_gby�jZaebqguo�obfbq_kdbo�b nbabq_kdbo�ijh�p_kkh\� k fZeufb�h[t_fZfb�`b^dhkl_c�b ]Zah\��>Zg�ZgZeba�bo�ij_bfms_kl\�b g_^hklZldh\��Z lZd`_�hi�j_^_e_gu�hkgh\gu_�kn_ju�bo�ijbf_g_gby��< aZdexq_�gb_�ijb\h^blky�g_kdhevdh�ijbf_jh\�j_ZebaZpbb�fbd�jh`b^dhklguo�mkljhckl\��ba]hlh\e_gguo�k bkihev�ah\Zgb_f /,*$�l_ogheh]bb�
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^h\Zgby��Z\bZpbhggu_�l_ogheh]bb�b ^j��< gZklhys__�\j_fy�gZ� jugd_� fbdjhf_oZgbq_kdbo� mkljhckl\� h[jZsZ_lky� ih�jZaguf�hp_gdZf�hl���^h����fej^��^hee��\ ]h^�b \�[eb`Zc�rb_� g_kdhevdh� e_l� h`b^Z_lky� jhkl� h[t_fZ� bg\_klbpbc� \g_kdhevdh�jZa��Eb^_jZfb�gZ�jugd_�y\eyxlky�lZdb_�dhfiZ�gbb��dZd�$QDORJ�'HYLFHV��(*	*��/XFDV�1RYD6HQVRU��+RQH\�ZHOO�� 0RWRUROD�� 5HGZRRG�0LFURV\V�WHPV�� 7H[DV� ,QVWUXPHQWV��6DQGLD� 1DWLRQDO� /DERUDWRULHV� b ^j�� Kms_kl\m_l� g_kdhevdh�nZdlhjh\��k^_j`b\Zxsbo�klj_fbl_evguc�jhkl�ijbf_g_gby�fbdjhkbkl_fghc� l_ogheh]bb�� <h�i_j\uo�� wlh� hlkmlkl\b_�bgnhjfZpbb� m ihl_gpbZevgh]h� ihlj_[bl_ey� h \hafh`gh�klyo��ij_^hklZ\ey_fuo�^Zgghc�l_ogheh]b_c�b __�^hklmigh�klb��qlh� aZklZ\ey_l�bg`_g_jh\�b jZajZ[hlqbdh\� \u[bjZlv�bgh]^Z� [he__� ^hjh]b_� b f_g__� gZ^_`gu_� j_r_gby�� <h�\lhjuo�� wlh� jZaju\� f_`^m� bkke_^h\Zl_evkdhc�� dhgkljmd�lhjkdhc� jZajZ[hldhc� fbdjhba^_eby� b _]h� \g_^j_gb_f� bfZkkh\uf�ijhba\h^kl\hf��GZ�j_r_gb_�wlbo�ijh[e_f�aZ�jm�[_`hf� ljZlblky�fgh]h� mkbebc��Ih^^_j`dZ� jZa\blby�fbd�jhkbkl_fghc� l_ogheh]bb� aZ� jm[_`hf� hkms_kl\ey_lky� gZ�kZfhf�\ukhdhf�mjh\g_��\ KR:�wlh�± 1 6)��1DWLRQDO�6FLHQFH�)RXQGDWLRQ��� $35$� �$GYDQFHG� 3URMHFW� 5HVHDUFK� $JHQF\���1$6$��gZpbhgZevgu_�eZ[hjZlhjbb�KR:��\ ?\jhi_�gZjy^m�k gZpbhgZevgufb�ijh]jZffZfb�kms_kl\mxl�ijh_dlu�?K��1(;86��0867��jZkijhkljZg_gb_�agZgbc�\ ^Zgghc�h[eZklb�\_^_lky�q_j_a�(XURSUDFWLFH��kms_kl\mxl�^_kyldb�[he__�f_e�dbo�ijh_dlh\��\ Yihgbb�ih^^_j`dZ�hkms_kl\ey_lky�g_ih�kj_^kl\_ggh� Fbgbkl_jkl\hf� f_`^mgZjh^ghc� lhj]h\eb� bbg^mkljbb�< q_f�`_�ijb\e_dZl_evghklv�fbdjhmkljhckl\�\ p_ehf"�JZkkfhljbf�gZb[he__�h[sb_�ij_bfms_kl\Z�fbdjhba^_ebc�i_j_^� k\hbfb� ZgZeh]Zfb�� ba]hlh\e_ggufb� ih� h[uqghc�l_ogheh]bb�x Kgb`_gb_� p_gu� dhg_qgh]h�ba^_eby��P_gZ�fbdjhba�^_ebc��dZd�ijZ\beh��kms_kl\_ggh�gb`_�p_gu�fZdjhZgZeh�]h\�ijb�khojZg_gbb�beb�memqr_gbb�hkgh\guo�oZjZdl_jb�klbd��P_gZ�^ZlqbdZ�mkdhj_gby�^ey�ih^mrdb�[_ahiZkghklb�Z\lhfh[bey�mf_gvrbeZkv�[he__�q_f�\ ljb�jZaZ��k gZqZehf�ihklZ\hd�fbdjhmkljhckl\�x Ih\ur_gb_� gZ^_`ghklb� b ih\lhjy_fhklb� oZjZd�l_jbklbd�^ey�fbdjhijb[hjh\��Fbdjhkbkl_fgu_�l_ogheh�]bb�bagZqZevgh�h[eZ^Zxl�\ukhqZcrbfb�klZg^ZjlZfb�dZq_�kl\Z�b ohjhrbf�ihl_gpbZehf�^ey�fZkkh\h]h�ijhba\h^kl\Z�x FbgbZlxjghklv� ijb[hjh\� j_adh� jZkrbjy_l� ahgm�ijbf_gbfhklb�fbdjhijb[hjh\��qlh�\ kh\hdmighklb�k gba�dhc�p_ghc�b \ukhdhc�gZ^_`ghklvx�iha\hey_l� hkms_kl\�eylv� iheguc� dhgljhev� b mijZ\e_gb_� jZaebqgufb� keh`�gufb� kbkl_fZfb��< kh\j_f_gguo� Z\lhfh[beyo� bgl_]jb�jh\Zgh� [he__� ^_kyldZ� jZaebqguo�fbdjhmkljhckl\� �lZdbo�dZd� k_gkhju� mkdhj_gby� ^ey� ih^mr_d� [_ahiZkghklb�� ^Zl�qbdb��j_]bkljbjmxsb_�m]eh\mx�kdhjhklv�\jZs_gby�dhe_�kZ ^ey� Zglb[ehdbjh\hqghc� b Zglbijh[mdkh\hqghc kbk�

l_f��b ^j��< �����]��[he__�����Z\lhfh[be_c�\ ?\jhi_�[u�eb�h[hjm^h\Zgu�ih^mrdZfb�[_ahiZkghklb���qlh�iha\heb�eh�\u\_klb�bo�gZ�gh\uc�mjh\_gv�[_ahiZkghklb�b wj]hgh�fbdb��LZdbf�h[jZahf��bkihevah\Zgb_�fbdjhmkljhckl\�ih�a\hey_l� ihemqblv� gh\u_� dZq_kl\Z� \ ijb\uqguo� ijh^md�lZo�� Kms_kl\mxl� h[eZklb� ^_yl_evghklb�� ]^_� fbgbZlxj�ghklv�� Z lZd`_� \ukhdZy�lhqghklv� y\eyxlky� Z[khexlgh�g_h[oh^bfuf� mkeh\b_f� ^ey� j_r_gby� hij_^_e_ggh]h�deZkkZ� aZ^Zq�� Ijbf_jhf� fh]ml� kem`blv� fZehjZajmrZx�sZy� objmj]by�� ljZgkieZglZeh]by� b bkdmkkl\_ggu_� hj]Z�gu�� hilh\hehdhggu_� kh_^bgbl_eb�� \ukhdhqZklhlgu_� j_�ahgZlhju�^ey�fh[bevghc�k\yab�b ^j��<Z`g_crbf�ke_^kl�\b_f�fbgbZlxjghklb� b kh\_jr_gkl\Z� dhgkljmdpbb�fbd�jhkbkl_f�y\ey_lky�lZd`_�kgb`_gb_�wg_j]hihlj_[e_gby�x Fh[bevghklv� fbdjhijb[hjh\� bf__l� j_rZxs__�agZq_gb_� \h� fgh]bo� h[eZklyo�� lZdbo� dZd� f_^bpbgZ�� ob�fby�� Zwjhdhkfbq_kdZy�ijhfure_gghklv�� Z\bZkljh_gb_�b^j��Kh\j_f_ggu_�fbdjhZgZeblbq_kdb_�kbkl_fu�^ey�wdk�ij_kk�ZgZebaZ�� ijb[hju� ^ey� dhjj_dpbb� kemoZ��fbdjh^h�aZlhju� ^ey� e_dZjkl\� y\eyxlky� ij_djZkgufb� ijbf_jZfb�agZqbl_evgh]h�ijh]j_kkZ�\ wlhf�gZijZ\e_gbb��^hklb]gm�lh]h�k ihfhsvx�fbdjhkbkl_f��>jm]bfb�keh\Zfb��fbdjh�kbkl_fu�i_j_\h^yl�ljZ^bpbhggu_�f_lh^u�^bZ]ghklbdb�bbaf_j_gbc�\ jZajy^�hi_jZlb\guo�x Mf_gvr_gb_� jZaf_jh\� b fZkku� ijb[hjZ� bf__l� b^jm]hc�Zki_dl��ih^h[gu_�f_oZgbq_kdb_�mkljhckl\Z�h[eZ�^Zxl�f_gvr_c�bg_jpbhgghklvx�b [he__�\ukhdbfb�jZ[h�qbfb� qZklhlZfb�� Wlh� iha\hey_l� kljhblv� [he__� wnn_d�lb\gu_�kbkl_fu�mijZ\e_gby�b dhgljhey��^hklb]Zlv�\ukh�dbo�ihdZaZl_e_c�ijhba\h^bl_evghklb��Ijbf_jhf�y\ey_l�ky�\ukhqZcrZy�ijhba\h^bl_evghklv�kh\j_f_gguo�kljmc�guo�ijbgl_jh\��i_qZlZxsb_� ]heh\db�^ey�dhlhjuo�ba]h�lh\e_gu�k bkihevah\Zgb_f�fbdjhkbkl_fghc�l_ogheh]bb�x H^gbf� ba� \Z`g_crbo� gZijZ\e_gbc� jZa\blby�fbd�jhkbkl_f� y\ey_lky� ^Zevg_crZy� bgl_]jZpby� ko_f� mijZ\�e_gby�b h[jZ[hldb�^Zgguo�\ kZfh�fbdjhmkljhckl\h��qlh��gZjy^m� k gZ^_`ghklvx�� lZd`_� ih\urZ_l� mijZ\ey_fhklv�keh`guo�kbkl_f��Djhf_�lh]h��lZdb_��jZamfgu_��ijb[hju�fh]ml�hkms_kl\eylv�kZfh^bZ]ghklbdm�b Z\lhdZeb[jh\dm��qlh�lZd`_�ih\urZ_l�dZq_kl\h�dhg_qgh]h�ijh^mdlZ�GZjy^m� k wlbfb�h[sbfb� khh[jZ`_gbyfb� \ dZ`^hc� dhg�dj_lghc�h[eZklb�ijbeh`_gby�fbdjhkbkl_f�kms_kl\mxl�k\hb�ki_pbnbq_kdb_�ij_bfms_kl\Z�b hkh[_gghklb�ijbf_g_gby�Kmffbjmy�\ur_kdZaZggh_��fh`gh�hlf_lblv��qlh�fbd�jhkbkl_fu�� h[eZ^Zy� jy^hf� mgbdZevguo� oZjZdl_jbklbd��kihkh[gu� \ dhjg_� baf_gblv� hdjm`Zxsmx� gZk� ^_ckl\b�l_evghklv�� ^_eZy� gZrm�`bagv� [he__� m^h[ghc� b [_ahiZk�ghc� fbdjhmkljhckl\Z�� aZf_gyy� kms_kl\mxsb_�� qZklh�ijb\ghkyl�gh\h_�dZq_kl\h�\ ijb\uqgu_�\_sb� H`b^Z_l�ky�� qlh�fbdjhl_ogheh]by� ^Zkl�fhsguc� lheqhd� l_ogheh�]bq_kdhfm� jZa\blbx�b knhjfbjm_l� mkeh\by�^ey� ihy\e_�gby�gh\hc�\hegu�l_ogheh]bq_kdbo�bggh\Zpbc�
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Fbdjh`b^dhklgu_�kbkl_fu�Ghf_gdeZlmjZ�ijhba\h^bfuo�\ gZklhys__�\j_fy�fbd�jhmkljhckl\� \_kvfZ�jZaghjh^gZ� �jbk�����<ebygb_�gZ�nhj�fbjh\Zgb_� kblmZpbb� gZ� jugd_� fbdjhkbkl_f� hdZau\Zxl�g_�lhevdh�jughqgu_�b l_ogheh]bq_kdb_�nZdlhju��gh�b bk�lhjbq_kdb� keh`b\rb_ky� ij_^ihql_gby�� LZd�� gZ� jugd_�KR:� ih^Z\eyxs__� [hevrbgkl\h� dhfiZgbc� ijhba\h^yl�fbdjhdhfihg_glu� gZ� [Za_� l_ogheh]bc� fbdjhwe_dljhgb�db��\ lh�\j_fy�dZd�_\jhi_ckdb_�b yihgkdb_�nbjfu�\ [hev�r_c� kl_i_gb� ly]hl_xl� d Zevl_jgZlb\guf� l_ogheh�]byf�� lZdbf� dZd� /,*$�� lhqgZy� f_oZgbdZ�� jZaebqgu_� \Z�jbZglu� eZa_jghc� l_ogheh]bb�� Bklhjbq_kdb� jZa\blb_�fbdjhf_oZgbq_kdbo� kbkl_f� gZqZehkv� \ Z\lhfh[be_kljh�_gbb��B ih�k_c�^_gv�wlh�h^bg�ba�hkgh\guo�ihlj_[bl_e_c�fbdjhmkljhckl\�� Ihwlhfm� k_cqZk� agZqbl_evgmx� ^hex�jugdZ�fbdjhkbkl_f�khklZ\eyxl�^Zlqbdb�mkdhj_gby�b ^Z\�e_gby�� dhlhju_� iha^g__� klZeb� ijbf_gylvky� \ Zwjhdhkfb�q_kdhc�ijhfure_gghklb��jh[hlhl_ogbd_�b ^jm]bo�h[eZk�lyo�� < Z\lhfh[be_kljh_gbb� wlb� ^Zlqbdb� bkihevamxlky�\ kbkl_fZo� [_ahiZkghklb� Z\lhfh[bey� �mihfbgZ\rb_ky�ih^mrdb� [_ahiZkghklb��:;K� b Zglbijh[mdkh\hqgu_� kbk�l_fu����we_f_glZo Zdlb\ghc� ih^\_kdb��gZijbf_j�\ 6LWURHQ�

Jbk�����>hey�hl�h[s_]h�h[t_fZ�ijh^Z`�jZaebqguo �lbih\�fbdjhmkljhckl\\ ������]��b �����]���ijh]gha��ih�^Zgguf�6\VWHP�3ODQQLQJ�&RUSRUDWLRQ�

;DQWLD���kbkl_fZo�dhgljhey�^Z\e_gby�jZ[hq_c�kf_kb�b __�^habjh\db��^ZlqbdZo�^Z\e_gby�rbg�b ^j�;ukljhjZa\b\Zxs_cky�gbr_c�jugdZ�y\eyxlky�hilb�q_kdb_�kbkl_fu��Ijbf_jZfb�fh]ml�kem`blv�dhgg_dlhju�^ey�hilh\hehdhg��ijh]j_kkb\gu_�l_ogheh]bb�^ey�dhfiv�xl_jguo� ^bkie__\�� hilbq_kdb_� ki_dljhf_lju� ^ey� jZa�ebqguo�ijbf_g_gbc�b ^j�B��gZdhg_p��h^gm�ba� kZfuo� agZqbl_evguo�b i_jki_d�lb\guo� gbr� gZ� jugd_� fbdjhmkljhckl\� aZgbfZxl� fbd�jh`b^dhklgu_�kbkl_fu��gZ�dhlhjuo�fu�ih^jh[gh�hklZ�gh\bfky��jZkkfhljbf�bo�ki_pbnbdm�b g_kdhevdh�ijbf_�jh\�dhgdj_lguo�fbdjh`b^dhklguo�mkljhckl\�Fbdjh`b^dhklgu_�kbkl_fu�y\eyxlky�\Z`g_cr_c�h[�eZklvx� ijbeh`_gby� fbdjhkbkl_fghc� l_ogheh]bb�� Ih�^Zgguf� dhjihjZpbb� 6\VWHP� SODQQLQJ� ^hey�fbdjh`b^dh�klguo�mkljhckl\�\ h[s_f�h[t_f_�ijh^Z`�fbdjhkbkl_f�\����� ]��khklZ\eyeZ� �����< ����� ]��ih�ijh]gham�^hey�ih�^h[guo�mkljhckl\�j_adh�\ujZkl_l�b ^hklb]g_l������Ijb�wlhf� h[hjhl� \ Z[khexlghf� \ujZ`_gbb� \ wlhf� k_dlhj_�\ujZkl_l�\ �����jZa�b gZ������]��khklZ\bl�����fej^��^hee��?keb� mq_klv�� qlh� qZklv� ^Zlqbdh\� ^Z\e_gby� lh`_� fh`_l�[ulv�hlg_k_gZ�d fbdjh`b^dhklguf�kbkl_fZf��lh�j_amev�lZl�[m^_l�_s_�[he__�\i_qZleyxsbf�Ih^�l_jfbghf�fbdjh`b^dhklgZy�kbkl_fZ�fu�[m^_f�ihgbfZlv� fbgbZlxjgh_� mkljhckl\h�� ba]hlh\e_ggh_� gZ�hkgh\_� fbdjhkbkl_fghc� l_ogheh]bb� b ij_^gZagZq_ggh_�^ey� ijh\_^_gby� jZaebqguo� obfbq_kdbo� b nbabq_kdbo�ijhp_kkh\�k fZeufb�h[t_fZfb�`b^dbo�j_Z]_glh\��< bgh�kljZgghc� ebl_jZlmj_� d lZdbf� kbkl_fZf� hlghkyl� lZd`_�fbdjhmkljhckl\Z�� hi_jbjmxsb_� k ]ZaZfb��Ijb� wlhf� lb�ibqgu_� jZaf_ju� we_f_glh\� fbdjh`b^dhklghc� kbkl_fu�khklZ\eyxl� hl� g_kdhevdbo� fbdjhf_ljh\� ^h� g_kdhevdbo�fbeebf_ljh\��Z lbibqgu_�ihlhdb�`b^dhklb�� hl�g_kdhev�dbo�fbdjhebljh\�^h�^_kyldh\�fbeebebljh\�\ fbgmlm�JZkkfhljbf� hkgh\gu_� ij_bfms_kl\Z�fbdjh`b^dhkl�guo�kbkl_f�i_j_^�bo�ljZ^bpbhggufb�ZgZeh]Zfb��ki_pb�nbqgu_�^ey�^Zgghc�h[eZklb�fbdjhl_ogheh]bb�x Fbdjh`b^dhklgu_�kbkl_fu�hlebqZxl�hq_gv�fZeu_�\j_f_gZ�hldebdZ��Wlhl�nZdl�iha\hey_l��gZijbf_j��[ukl�jh \u\h^blv�ijh^mdl�aZ�ahgm�j_Zdpbb�beb�baf_gylv�mkeh�\by� __ ijhl_dZgby� �\ qZklghklb�� hkms_kl\eylv� [ukljh_��bgl_gkb\gh_�hoeZ`^_gb_�beb�gZ]j_\��ij_ju\Zlv�dZlZeb�lbq_kdb_� j_Zdpbb� b l�i���� Ijbf_jhf� lhqgh]h� dhgljhey�gZ^� ihlhdZfb�`b^dhklb�fh]ml� kem`blv� i_qZlZxsb_� ]h�eh\db�kh\j_f_gguo�kljmcguo�ijbgl_jh\��LZd��\ ]heh\dZo�ijbgl_jh\� nbjfu� +HZOHWW� 3DFNDUG� h[t_f� we_f_glZjghc�ihjpbb� djZkbl_ey� khklZ\ey_l� hdheh� ��� ibdh�ebljh\�� <ih^h[guo�mkljhckl\Zo�nbjfu�(SVRQ�lhqgh_�nhjfbjh\Z�gb_� jZ[hq_c� dZieb� hkms_kl\ey_lky� kha^Zgb_f� jZajy`_�gby� \ h[eZklb� khieZ� ihke_� \u[jhkZ� dZieb� djZkbl_ey�� b\k_�wlh�ijb�\ukhqZcr_c�kdhjhklb�jZ[hlu�x DjZcg_�gbadb_�agZq_gby�f_jl\uo�h[t_fh\��qlh�ih�
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a\hey_l�ba[_]Zlv�ihl_jb�\ ihlhdZo�j_Z]_glh\�b ijh^mdlh\�j_Zdpbb�� Wlh� \Z`gh� ^ey� jZ[hlu� k hiZkgufb� beb� hq_gv�^hjh]bfb� j_Z]_glZfb� b iha\hey_l� ihemqZlv� lhqgh� hij_�^_e_ggh_�dhebq_kl\h�dhg_qgh]h�ijh^mdlZ��Ihfbfh�fZeh�]h�dhebq_kl\Z�hloh^h\�ijb�obfbq_kdhf�ijhba\h^kl\_��ih�^h[guc�ih^oh^�iha\hey_l�ihemqZlv�ijh^mdlu� hq_gv� \u�khdhc� kl_i_gb� qbklhlu�� BeexkljZpb_c� fh]ml� kem`blv�mkljhckl\Z� ^ey� ihemq_gby� fbdjhihjpbc� f_^bpbgkdbo�ij_iZjZlh\�� Z lZd`_� ^ey� bo� lhqgh]h� ^habjh\Zgby�� <ha�fh`ghklv�bkihevah\Zgby�hq_gv�fZeuo�h[t_fh\�j_Z]_glh\�^ey�j_Zdpbb� hq_gv� \Z`gZ� �\ qZklghklb�� ^ey� jZaebqguo�ZgZebaZlhjh\��]^_�h[t_f�ijh[�fh`_l�[ulv�h]jZgbq_g��b��dlhfm�`_�� wlh�iha\hey_l�fbgbfbabjh\Zlv� jZkoh^�bg^bdZ�lhjguo� \_s_kl\��qlh� djhf_� hq_\b^guo�ij_bfms_kl\� kh�djZsZ_l� \j_fy� ZgZebaZ�� Ijbf_jhf� j_ZebaZpbb� ^Zgghc�q_jlu� y\ey_lky� [ukljhjZklmsbc� deZkk� fbdjhZgZeblbq_�kdbo�kbkl_f�^ey�jZaebqguo�\b^h\�ZgZebaZ�x <ukhdb_�agZq_gby�hlghr_gby�iehsZ^b�ih\_joghklb�d h[t_fm� `b^dhklb�� [eZ]h^Zjy� q_fm� fh`gh�� \h�i_j\uo��hq_gv�wnn_dlb\gh�kf_rb\Zlv�`b^db_�j_Z]_glu�beb�h[_k�i_qb\Zlv�[hevrmx�iehsZ^v�j_Zdpbb�k j_Z]_glhf� �dZlZeb�aZlhjhf�� \ l\_j^hf� khklhygbb�� \h�\lhjuo�� memqrZlv� l_i�ehi_j_^Zqm�^ey�gZ]j_\Zgby�beb�hoeZ`^_gby�`b^dhklb��LZ�dbf� h[jZahf�� ihy\ey_lky� \hafh`ghklv� wnn_dlb\gh� dhg�ljhebjh\Zlv� l_fi_jZlmjguc� j_`bf� j_Zdpbb�� \ qZklghklb��ijh\h^blv�j_Zdpbb�k [hevrbf�l_ieh\u^_e_gb_f�x I_j_oh^� d fZkkh\hfm� obfbdh�l_ogheh]bq_kdhfm�ijhba\h^kl\m�\ kemqZ_�fbdjh`b^dhklguo�kbkl_f�hkms_�kl\ey_lky� ihkj_^kl\hf� ijhklh]h� mfgh`_gby� qbkeZ�fbd�jhj_Zdlhjh\��\ hlebqb_�hl�fZdjhkbkl_f�� ]^_��\h�i_j\uo��i_j_oh^� hl� eZ[hjZlhjgh]h� d ijhfure_gghfm�ijhba\h^�kl\m� g_j_^dh� \uau\Z_l� keh`g_crb_� l_ogheh]bq_kdb_�ijh[e_fu� b�� djhf_� lh]h�� gZ^_`ghklv� b [_ahiZkghklv�ijhba\h^kl\Z�bgh]^Z�y\eyxlky�k_jv_aghc�ijh[e_fhc��LZ�dbf� h[jZahf�� \ i_jki_dlb\_�fbdjh`b^dhklgu_� kbkl_fu�iha\heyxl� khdjZlblv� kjhd� \g_^j_gby� lh]h� beb� bgh]h�ijhfure_ggh]h�obfbq_kdh]h�ijhp_kkZ��lZd�dZd�hliZ^Z_l�g_h[oh^bfhklv� \ ^hihegbl_evghc� jZajZ[hld_� kh\_jr_g�gh�gh\h]h�l_ogheh]bq_kdh]h�ijhp_kkZ��dZdbf�qZklh�y\ey�_lky� djmighfZkrlZ[gh_� obfbq_kdh_� ijhba\h^kl\h�� ih�\ukblv� h[smx� gZ^_`ghklv� b mklhcqb\hklv� ijhp_kkZ� �\kemqZ_�\uoh^Z�ba�kljhy�h^gh]h�ba�fgh]bo�iZjZee_evguo�fbdjhj_Zdlhjh\� bo�fh`gh� aZf_gblv�� g_� ij_ju\Zy� \k_]h�l_ogheh]bq_kdh]h� pbdeZ�� b�� gZdhg_p�� ih\ukblv� [_ahiZk�ghklv�ijhba\h^kl\Z��Z\Zjbb�^Z`_�g_kdhevdbo�fbdjhj_Zd�lhjh\� g_� y\eyxlky� djblbq_kdbfb�� \ke_^kl\b_� fZeh]h�h[t_fZ� aZ^_ckl\h\Zgguo� j_Z]_glh\��� >hihegbl_evguf�iexkhf�y\ey_lky�kgb`_gb_�dZiblZevguo�aZljZl�gZ�gZeZ�`b\Zgb_�ijhba\h^kl\Z��\_^v�ijb�fZkkh\hf�\uimkd_�fbd�jhdhfihg_glu�^he`gu�h[eZ^Zlv�gbadhc�klhbfhklvx�Keh`ghklb�� klhysb_� gZ� imlb� ijh^\b`_gby� fbdjh�`b^dhklguo kbkl_f �gZjy^m k h[sbfb�^ey�\k_o�fbdjh�

f_oZgbq_kdbo� kbkl_f��� bf_xl� lZd`_� b ki_pbnbq_kdb_�q_jlu��LZd�� kms_kl\_ggh_� mf_gvr_gb_�jZaf_jh\�fbdjh�`b^dhklguo� kbkl_f� ijb\h^bl� g_� lhevdh� d dhebq_kl\_g�guf�� gh� b dZq_kl\_gguf� baf_g_gbyf�� Wlh� \uau\Z_l�ljm^ghklb� k fh^_ebjh\Zgb_f� dZd�f_oZgbq_kdbo� �jZ[hlZ�fbdjhgZkhkh\�b deZiZgh\���lZd�b obfbq_kdbo�fbdjhijh�p_kkh\��< gZklhys__�\j_fy�ihy\bebkv�i_j\u_�ki_pbZeb�abjh\Zggu_� b Z^Zilbjh\Zggu_� \_jkbb� dhfivxl_jguo�ijh]jZff�� gZijZ\e_gguo� gZ� j_r_gb_� ih^h[guo� bg`_�g_jguo� b jZkq_lguo� aZ^Zq�� Bkihevah\Zgb_� ^Zlqbdh\� \lZdbo� kbkl_fZo� aZljm^gy_lky� l_f�� qlh� \hagbdZxl� ijh�[e_fu� k hqbkldhc� bo�ih\_joghklb�� Z wlh� hkh[_ggh� djb�lbqgh�^ey�fbd�j[^Zlqbdh\��Djhf_� lh]h��g_h[oh^bfh� aZ�sblblv� k_gkhju� hl� \j_^gh]h� \ha^_ckl\by� hdjm`Zxs_c�kj_^u��iueb��Z]j_kkb\guo�dhfihg_glh\�b l�^����Ijb�wlhf�klhbfhklv� miZdh\db� ^ey� fbdjh`b^dhklguo� kbkl_f� kh�klZ\ey_l�^h�����bo�klhbfhklb�ba�aZ�ki_pbnbqghklb�dhg�kljmdpbb� ^ey� dZ`^h]h� dhgdj_lgh]h� mkljhckl\Z�� Bf__l�f_klh�lZd`_�ijh[e_fZ�kha^Zgby�mgb\_jkZevguo�f_lh^bd�l_klbjh\Zgby�Kj_^b�hkgh\guo�we_f_glh\�fbdjh`b^dhklguo�kbkl_f�ijbgylh� \u^_eylv� fbdjhgZkhku�� deZiZgu� �Zdlb\gu_� biZkkb\gu_��b \kihfh]Zl_evgu_�we_f_glu��lZdb_�dZd�kf_�kbl_eb�� we_f_glu� \\h^Z� b \u\h^Z�� l_iehh[f_ggbdb�� dZ�gZeu��^Zlqbdb�b ^j��< gZklhys__�\j_fy�\ klZ^bb�jZajZ�[hldb�gZoh^blky�[hevrh_�qbkeh�gZkhkh\�b deZiZg_�L�jZa�ebqguo�dhgkljmdpbc�b ijbgpbih\�^_ckl\by��k ^\b`msb�fbky�f_oZgbq_kdbfb�qZklyfb�b [_a�gbo�GZb[he__� jZkijhkljZg_ggZy� dhgkljmdpby� fbdjhgZ�khkZ� \dexqZ_l� \ k_[y� \oh^ghc� b \uoh^ghc� deZiZgu� bjZ[hqbc� h[t_f� k f_f[jZghc�� ijb\h^bfhc� \ ^_ckl\b_�ZdlmZlhjZfb� k jZaebqgufb� ijbgpbiZfb� ^_ckl\by�� Ih�ijbgpbim� ^_ckl\by� ZdlmZlhjZ� kj_^b� lZdbo� gZkhkh\� jZa�ebqZxl� we_dljhklZlbq_kdb_�� iv_ahwe_dljbq_kdb_�� we_d�ljhfZ]gblgu_�� [bf_lZeebq_kdb_�� ig_\fZlbq_kdb_�� l_j�fbq_kdb_�b ^j��GZ�jbk�� ��ij_^klZ\e_gZ� lbibqgZy�dhgkl�jmdpby� fbdjhgZkhkZ� l_jfhig_\fZlbq_kdh]h� ijbgpbiZ�^_ckl\by��ba]hlh\e_ggh]h�k bkihevah\Zgb_f�/,*$�l_ogh�eh]bb��Dhgkljmdpby�kh^_j`bl�\oh^ghc�b \uoh^ghc�deZ�iZgu���ijhimkdZxsb_� ihlhd \�h^ghf�gZijZ\e_gbb��b lb�

Jbk�����Dhgkljmdpby �fbdjhgZkhkZ �,QVWLWXW�IXU�0LNURVWULLNWXUWHFKQLN��&DUOVUXKH�
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lZgh\uc� gZ]j_\Zl_evguc� we_f_gl� k jZkrbjbl_evguf�h[t_fhf��GZkhk�bf__l�ijhba\h^bl_evghklv�^h����fe�fbg��Djhf_�mkljhckl\�f_f[jZggh]h�lbiZ�rbjhdh�bkihevamxl�ky�gZkhku�r_kl_j_ghqgh]h�lbiZ��kf��jbk�������Ba�gZkhkh\�k g_f_oZgbq_kdbf� ijbgpbihf� ^_ckl\by� gZb[he__� ohjh�rh� jZajZ[hlZgu� ijb[hju� k mevljZa\mdh\ufb�� we_dljh�hkfhlbq_kdbfb� b we_dljh]b^jh^bgZfbq_kdbfb� Zdlm�ZlhjZfb��:dlb\gu_�deZiZgu�bf_xl�koh^gu_�k gZkhkZfb�dhgkljmdpbb�b ijbgpbiu�^_ckl\by��GZ�jbk�� ��ij_^klZ\�e_gZ�ko_fZ�dhgkljmdpbb�b nhlh]jZnby�Zdlb\gh]h�deZiZ�gZ��ijhba\h^bfh]h�dhfiZgb_c�5HGZRRG�0LFURV\VWHPV�gZ�hkgh\_�dj_fgb_\hc�l_ogheh]bb�

Jbk�����:dlb\guc �deZiZg�nbjfu�5HGZRRG�0LFURV\VWHPV�
Ijbf_ju� ijbeh`_gby� fbdjh`b^dhklguo� kbkl_f�\_kvfZ�jZaghh[jZagu��Bklhjbq_kdb�h^gbf�ba�i_j\uo�mkl�jhckl\�� kh^_j`Zsbo� fbdjh`b^dhklgu_� we_f_glu�� y\ey�ebkv� ]heh\db� ^ey� kljmcguo� ijbgl_jh\�� =heh\db� ^ey�kljmcguo� ijbgl_jh\� ij_^klZ\eyxl� kh[hc� keh`gu_� mkl�jhckl\Z�k khieZfb�^bZf_ljhf�hdheh���fdf��k jZaebqgufb�lbiZfb� gZkhkh\� ^ey� \u[jhkZ� djZkbl_ey� �l_jfh\ha]hgdZ�bkihevam_lky�\ ]heh\dZo�nbjfu�+HZOHWW�3DFNDUG��ivahgZ�khku�bkihevam_l�nbjfZ�(SVRQ���&R�\j_f_g_f�m^Zehkv�j_a�dh�kgbablv�klhbfhklv� ]heh\db�gZklhevdh��qlh�k_cqZk��aZ�f_gyy�dZjljb^`�\ ijbgl_jZo�+HZOHWW�3DFNDUG��fu�aZf_gy�_f�b \kx�i_qZlZxsmx�]heh\dm��LZdbf�h[jZahf��wlhl�ijh�^mdl� i_j_oh^bl� \ jZajy^� fZkkh\h]h� b wlZ� gbrZ� jugdZ�hp_gb\Z_lky�\ ����fej^��^hee��\ ]h^�<lhjuf� ih� jZkijhkljZg_gghklb� lbihf� fbdjh`b^dh�klguo�kbkl_f�y\eyxlky�\ gZklhys__�\j_fy�mkljhckl\Z�^ey�baf_j_gby�b j_]meypbb�ihlhdh\�`b^dhklb�b ]Zah\��jbk������D h[eZklb�bo�ijbf_g_gby�hlghkblky�Z\lhfh[be_kljh_gb_��]^_� bkihevamxlky�^Zlqbdb�^Z\e_gby�^ey�hij_^_e_�

Jbk�����J_]meylhj �ihlhdh\�`b^dhklb�)ORZLVWRU�5HGZRRG�0LFURV\VWHPV�
gby�fhf_glZ�\imkdZ��khieZ�^ey�lhieb\hih^Zqb��dhgljhev�iZjZf_ljh\�fZkeZ�b hoeZ`^Zxs_c�`b^dhklb��^Z\e_gby�\rbgZo�>Zevg_crbf� jZa\blb_f� ih^h[guo� kbkl_f� y\eyxlky�lZd� gZau\Z_fu_� fbdjhZgZeblbq_kdb_� kbkl_fu�� dhlhju_�kh^_j`Zl�fbdjhgZkhku�� deZiZgu� b ZgZebabjmxsb_� ^Zl�qbdb��Wlb�kbkl_fu�bkihevamxlky�^ey�hi_jZlb\gh]h�ZgZ�ebaZ�jZaebqguo�h[jZaph\��jbk������Mkljhckl\Z��jZ[hlZy�kfZeuf�dhebq_kl\hf�j_Z]_glh\��bf_xl�\ukhdb_�kdhjhklb�ZgZebaZ�b fZeh_�wg_j]hihlj_[e_gb_��h[eZ^Zxl�\ukhqZc�rbf�ihl_gpbZehf�^ey�jZaebqguo�ijbf_g_gbc��Hkgh\ghc�kn_jhc� ijbeh`_gby� wlbo� mkljhckl\� y\eyxlky�� ij_`^_�\k_]h�� f_^bpbgZ� b fhgblhjbg]� hdjm`Zxs_c� kj_^u��G_evay� g_� mihfygmlv� ijb[hju� f_^bpbgkdh]h� ijbf_g_�gby�� ij_^gZagZq_ggu_� ^ey� ^habjh\Zgby� b \\_^_gby� e_�dZjkl\��gZijbf_j��mkljhckl\h�^ey�\\_^_gby�]gkmebgZ�ijb�e_q_gbb� ^bZ[_lZ� beb� ki_pbZevgu_� f_edh^bki_jkgu_�jZkiuebl_eb� ^ey� Zwjhahevguo� e_dZjkl\� �jbk�� ���� < ih�ke_^g__�\j_fy�[hevrZy�jZ[hlZ�\_^_lky�\ h[eZklb�jZajZ�[hldb� b \g_^j_gby� [hevrh]h� deZkkZ� fbdjhmkljhckl\� �l_iehh[f_ggbdh\� �jbk�� ���� bkiZjbl_e_c� `b^dhklb� �gZ�ijbf_j� ]hjxq_]h� ^ey� Z\lhfh[be_c�� beb� ]Zah\uo� Z[khj�[_glh\�� bf_xsbo� agZqbl_evgh� [he__� \ukhdmx� wnn_d�lb\ghklv�ih�kjZ\g_gbx�k fZdjhZgZeh]Zfb�JZajZ[hldb�\ h[eZklb�fbdjh`b^dhklguo�kbkl_f�bf_�

Jbk�����Ijbf_j�fbdjhZgZeblbq_kdhc �kbkl_fu�� ijb[hj�^ey�fbdjhdZgZevgh]h�we_dljhnhj_aZ ��&HQWUDO�5HVHDUFK�/DERUDWRULHV�/WG��<_ebdh[jblZgby�
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Jbk�����Bg]Zeylhj �k iv_ahgZkhkhf ��6$0/$%��R\_cpZjby�

Jbk���FbdjhdZgZevguc �l_iehh[f_ggbd��1RUWKZHVW�1DWLRQDO�/DERUDWRULHV��KR:�
xl� \i_qZleyxsb_� ^hklb`_gby�� ?keb� ���� ]h^Z� gZaZ^�� aZ�j_^dbfb�bkdexq_gbyfb��h ijhlhlbiZo�wlbo�kbkl_f�]h\h�jbehkv�dZd�h i_jki_dlb\guo�jZajZ[hldZo��lh�k_]h^gy�kb�lmZpby� baf_gbeZkv� < ihke_^g__� \j_fy� [hevrh_� qbkeh�hl^_evguo�dhfihg_glh\�fbdjhkbkl_f��lZdbo�dZd�gZkhku�jZaebqguo� dhgkljmdpbc�� fbdjhkf_kbl_eb�� k_gkhju�� oh�jhrh�ijhjZ[hlZgguo�\ l_ogheh]bq_kdhf�ieZg_�\ eZ[hjZ�lhjbyo�� \ [eb`Zcr__� \j_fy� fh]ml� [ulv� j_Zebah\Zgu� \dhff_jq_kdbo� bgl_]jbjh\Zgguo� fbdjhmkljhckl\Zo� LZ�db_� mkljhckl\Z� ij_^klZ\eyxl� kh[hc�nmgdpbhgZevgh� aZ�dhgq_gguc�[ehd��\uihegyxsbc�\k_�g_h[oh^bfu_�nmgd�pbb�Kha^Zgb_� bgl_]jbjh\Zgguo� mkljhckl\� y\ey_lky� h^�ghc�ba�hkgh\guo� l_g^_gpbc�jZa\blby�fbdjh`b^dhklghc�l_ogbdb�� >jm]hc� oZjZdl_jghc� hkh[_gghklvx�� ijhy\b\�r_cky�\ ihke_^g__�\j_fy�� klZe� lhl�nZdl��qlh�^\b`ms_c�kbehc� \ jZa\blbb� fbdjh`b^dhklguo� kbkl_f� klZgh\ylky�g_�l_ogheh]b�b ba]hlh\bl_eb�fbdjhkbkl_fghc�l_ogbdb��Z__ ihl_gpbZevgu_� ihlj_[bl_eb� b�� gZdhg_p�� \k_� [he__�kbevgZy�dhgdmj_gpby� kh� klhjhgu�g_�dj_fgb_\uo� l_ogh�eh]bc�ijb\h^bl� d ihy\e_gbx�gZ� jugd_� [hevrh]h�qbkeZ�jZajZ[hlhd�� \uiheg_gguo� gZ� hkgh\_� Zevl_jgZlb\guo�l_ogheh]bc� �/,*$��eZa_jgZy�/,*$��lhqgZy�f_oZgbdZ��\h�ehdhggu_� l_ogheh]bb� b ^j� �� /,*$� � hl� g_f_pdh]h�/LWKRJUDSKLF�� *DOYDQRIRUPXQJ� XQG� $EIRUPXQJ� � y\ey_lky�i_jki_dlb\guf��[ukljhjZa\b\Zxsbfky�l_ogheh]bq_kdbf�

ijhp_kkhf�k \ukhdbf�ihl_gpbZehf�^ey�fZkkh\h]h�ijhba�\h^kl\Z�WlZ�l_ogheh]by�\dexqZ_l�\ k_[y�g_kdhevdh�klm�i_g_c��ij_^klZ\e_gguo�gZ�jbk�������]em[hdmx�eblh]jZnbx��dhlhjZy�ihkj_^kl\hf�h[em�q_gby�q_j_a�fZkdm��gZijbf_j� kbgojhljhgguf�baemq_gb�_f��nhjfbjm_l�bah[jZ`_gb_�gZ�j_abkl_�lhesbghc�^h�g_�kdhevdbo�fbeebf_ljh\��k ihke_^mxsbf�ljZ\e_gb_f���� we_dljh^_ihabpbx�� dh]^Z� ijhljZ\e_ggu_� gZ� j_ab�kl_� kljmdlmju� aZihegyxlky� f_lZeehf� Ihemq_gguc� f_�lZeebq_kdbc� h[jZa_p� fh`_l� [ulv� bkihevah\Zg� dZd� dh�g_qgh_�ba^_eb_��Z fh`_l�kem`blv�\ dZq_kl\_�rlZfiZ����rlZfih\dm�beb�eblv_�ih^�^Z\e_gb_f�Ijb�wlhf�\u�[hj�fZl_jbZeZ�^ey�dhg_qgh]h�ijh^mdlZ�^h\hevgh�rbjhd�/,*$� l_ogheh]by� h[eZ^Z_l� jy^hf� kms_kl\_gguo� ij_�bfms_kl\� i_j_^� Zevl_jgZlb\gufb� l_ogheh]bq_kdbfb�ijhp_kkZfb� b�� ij_`^_� \k_]h�� dj_fgb_\hc� l_ogheh]b_c�fbdjhwe_dljhgbdb�� ijbf_gbl_evgh� d ijhba\h^kl\m� fbd�jh`b^dhklguo� kbkl_f� Wlh�� \h�i_j\uo�� rbjhdbc� \u[hj�fZl_jbZeh\��qlh�fh`_l� [ulv� djZcg_� \Z`gh�^ey� jZ[hlu� kZ]j_kkb\gufb�kj_^Zfb��\ukhdbfb�l_fi_jZlmjZfb�b��gZdh�g_p��iha\hebl�ih^h[jZlv�fZl_jbZe�k g_h[oh^bfufb�\ dZ�`^hf� dhgdj_lghf� kemqZ_�iZjZf_ljZfb� �`_kldhklvx�� l_i�ehijh\h^ghklvx��[bhkh\f_klbfhklvx�b l�^ ��Djhf_�lh]h��/,*$�l_ogheh]by� iha\hey_l� ihemqZlv� kljmdlmju� k \ukh�dbf� Zki_dlguf� hlghr_gb_f�� l�_�� hlghr_gb_f� \ukhlu�kljmdlmju�d __�ihi_j_qguf�jZaf_jZf�>gy�ieZgZjguo�l_o�gheh]bc�m\_ebq_gb_�\ukhlu�kljmdlmj�y\ey_lky�ijZdlbq_�kdb� _^bgkl\_gguf� kihkh[hf� _s_� [hevr_� m\_ebqblv� jh�\_joghklv�bgl_jn_ckZ�jZaebqguo�j_Z]_glh\�beb�iehsZ^v�dhglZdlZ� k h[kem`b\Zxsbfb� kljmdlmjZfb�� ih\urZy� wn�n_dlb\ghklv� kf_rb\Zgby� beb� l_ieh\h]h� dhglZdlZ��GZdh�g_p�� /,*$�l_ogheh]by� iha\hey_l� ihemqZlv� kljmdlmju� ba�ijhajZqgh]h� fZl_jbZeZ� k hq_gv� \ukhdbf� dZq_kl\hf� ih�\_joghklb��qlh�^Z_l�\hafh`ghklv�e_]dh�bgl_]jbjh\Zlv�hi�

Jbk�����Ihke_^h\Zl_evghklv �l_ogheh]bq_kdbo �wlZih\�/,*$�l_ogheh]bb �
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lbq_kdb_� we_f_glu�� dhlhju_�rbjhdh� ijbf_gyxlky�� gZ�ijbf_j��^ey�ZgZebaZ�\_s_kl\�\ fbdjhZgZeblbq_kdbo�kbk�l_fZo�
Ijbf_ju�j_ZebaZpbb�fbdjh`b^dhklguo�kbkl_f�Ijb\_^_f� g_kdhevdh� ijbf_jh\�fbdjhkljmdlmj�� ba]h�lh\e_gguo� k ijbf_g_gb_f� /,*$�l_ogheh]bb�� GZ� jbk� ��ihdZaZg�fZkkb\� kf_kbl_e_c�� iheguc� jZaf_j� dZ`^h]h� ba�dhlhjuo�g_�ij_\urZ_l���ff��FZkkb\�kh^_j`bl�����fbd�jhdZgZeh\�gZ� iehsZ^b�iylbjm[e_\hc�fhg_lu��Ijb� wlhf�oZjZdl_jgu_� jZaf_ju� dZgZeZ� fh]ml� [ulv� hl� ��� ^h� ����fdf�� IZjZee_evgZy� Zjobl_dlmjZ� iha\hey_l� ^hklbqv� ^h�\hevgh� \ukhdhc� ijhba\h^bl_evghklb� �^h� �� e \� qZk� ijb�^Z\e_gbb� ����� FIZ��� LZd� dZd� fZkkb\� ba]hlh\e_g� ih�/,*$�l_ogheh]bb�� lh� \ aZ\bkbfhklb� hl� lj_[h\Zgbc� aZ�dZaqbdZ�fh`gh� ba]hlZ\eb\Zlv� ih^h[guc�fZkkb\� ba� jZa�ebqguo�fZl_jbZeh\��ieZklbdh\��d_jZfbdb��f_lZeeh\���GZ� jbk�� ���ij_^klZ\e_g�ijbf_j� l_iehh[f_ggbdZ��ba�]hlh\e_ggh]h� 6DQGLD� 1DWLRQDO� /DE� ih� aZdZam� /RFNKHHG�0DUWLQ��Kljmdlmju�ihemq_gu�k ihfhsvx�]em[hdhc�j_gl�]_gh\kdhc� eblh]jZnbb� k ihke_^mxs_c� we_dljh^_ihab�pb_c� f_^b� Iheguc� jZaf_j� l_iehh[f_ggbdZ� khklZ\ey_l�������o ������ff��oZjZdl_jguc�jZaf_j�kljmdlmj�^hklb]Z_l����fdf�Dhgkljmdpby� ihke_� k[hjdb� y\ey_lky� \Zdmmf�gh�iehlghc� Ijb[hj� ^_fhgkljbjm_l� lZdb_� ij_bfms_kl\Z�/,*$�l_ogheh]bb��dZd�hilbfZevguc�\u[hj�fZl_jbZeZ� �\^Zgghf�kemqZ_�[ueZ�\u[jZgZ�f_^v��dZd�hl\_qZxsZy�lj_�[h\Zgbyf�\Zdmmfghc�l_ogheh]bb�b h[eZ^ZxsZy�\ukhdhc�l_iehijh\h^ghklvx�� b \ukhdh_� Zki_dlgh_� hlghr_gb_��m\_ebqb\Zxs__�iehsZ^v�l_ieh\h]h�dhglZdlZ�Bgklblml� fbdjhl_ogheh]bb� �]�� FZcgp�� jZajZ[hlZe�f_f[jZgguc� gZkhk� �jbk�� �����ijb� ba]hlh\e_gbb� dhlhjh�]h� [ue� bkihevah\Zg� rbjhdbc� ki_dlj� fbdjhkbkl_fguo�l_ogheh]bc� �/,*$��lhgdhie_ghqgZy�l_ogheh]by��ieZklb�dh\Zy� fbdjhrlZfih\dZ� b ^j����Ijhba\h^bl_evghklv� gZ�khkZ� fh`_l� dhgljhebjh\Zlvky� k \ukhdhc� lhqghklvx� b^hklb]Z_l� ���� fe�fbg��FZl_jbZe�� ba� dhlhjh]h� hg� ba]h�lh\e_g��fh`_l�h[eZ^Zlv�[bheh]bq_kdhc�kh\f_klbfhklvx��GZkhk jZ[hlZ_l \ bfimevkghf j_`bf_ b bf__l agZqb�

Jbk�����Ijbf_j�j_ZebaZpbb �fZkkb\Z �fbdjhkf_kbl_e_c�,QVWLWXWH�IRU�0LNURWHFKQLN��0DLQ]�

l_evguc�j_kmjk����� pbdeh\���?s_�h^gbf�ij_bfms_kl\hf�wlhc�dhgkljmdpbb�y\ey_lky�_]h�kihkh[ghklv�d kZfhaZihe�g_gbx��kha^Z\Z_fh_�jZajy`_gb_�����]IZ���GZkhk�^jm]h]h�lbiZ� � r_kl_j_ghqguc� � ij_^klZ\e_g�gZ�jbk�� ��� Hg� lZd`_� ba]hlh\e_g� k ijbf_g_gb_f� /,*$�l_ogheh]bb��< dZq_kl\_�ZdlmZlhjZ�bkihevam_lky�k_jbcguc�^\b]Zl_ev�k ^bZf_ljhf���ff Dhgkljmdpby�fh`_l�jZ[hlZlv�k \ukhdh\yadbfb�`b^dhklyfb��GZkhk�lZd`_�kZfhaZihegy_�fuc��k fZdkbfZevghc�ijhba\h^bl_evghklvx�����fe�fbg�< aZdexq_gb_�ohq_lky�hlf_lblv��qlh�fbdjhkbkl_fgZy�l_ogbdZ�m`_�^hdZaZeZ�k\hx�agZqbfhklv��< [eb`Zcrb_�g_�kdhevdh�e_l�h`b^Z_lky�j_adbc�jhkl�bg\_klbpbc�\ ^Zggmx�h[eZklv��Ijb�wlhf�fbdjh`b^dhklgu_�mkljhckl\Z�aZgbfZ�xl�agZqbl_evgmx�b h^gm�ba�kZfuo�i_jki_dlb\guo�gbr�gZ�jugd_� fbdjhijb[hjh\� Hgb� h[eZ^Zxl� \ukhqZcrbf� ih�l_gpbZehf� b kihkh[gu� \g_klb� j_\hexpbhgguc� \deZ^� \jZa\blb_�lZdbo�gZijZ\e_gbc�gZmdb�b l_ogbdb�dZd��f_^b�pbgZ�� Z\lhfh[be_kljh_gb_�� Z\bZpbhggZy� b dhkfbq_kdZy�ijhfure_gghklv��obfbq_kdh_�ijhba\h^kl\h�b ^j�

Jbk������L_iehh[f_ggbd �

Jbk������FbdjhgZkhk ��,QVWLWXWH�IRU�0LNURWHFKQLN��0DLQ]�

Jbk������R_kl_j_ghqguc �gZkhk��0(06WHN�3URGXFWV�
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<\_^_gb_�
DZd�ba\_klgh��k l_ogheh]b_c�fbd�jhwe_dljhgbdb� k\yaZgh� bkdexqb�l_evgh� mki_rgh_� jZa\blb_� we_dljh�gbdb�� dh]^Z� ijb� agZqbl_evghf�mf_gvr_gbb�klhbfhklb�^hklb]gmlh�bkms_kl\_ggh_� m\_ebq_gb_� nmgdpbh�gZevguo� \hafh`ghkl_c� ba^_ebc�� <jZfdZo� wlhc� l_ogheh]bb� kha^Zgh�[hevrh_� qbkeh� gh\uo� l_ogheh]bq_�kdbo� f_lh^bd�� dhlhju_� fh`gh� bk�ihevah\Zlv�lZd`_�\ fbdjhf_oZgbd_�bfbdjhwe_dljhf_oZgbd_�� < k\h_� \j_�fy� ^ey� jZa\blby� fbdjhwe_dljhgbdb�ijbrehkv� kha^Z\Zlv� ^hjh]hklhysmx�l_ogheh]bq_kdmx� [Zam�� L_i_jv� `_�^ey�jZa\blby�fbdjhf_oZgbdb�wlZ�[Z�aZ� m`_� ijZdlbq_kdb� kha^ZgZ�� b ieZ�gZjgu_� fbdjh^\b]Zl_eb� fh]ml� ku]�jZlv� \ fbdjhf_oZgbd_� jhev�� ih^h[�gmx�jheb�ljZgabklhjh\�\ fbdjhwe_d�ljhgbd_�Ba\_klgh� g_kdhevdh� gZijZ\e_gbc�jZa\blby�we_dljbq_kdbo�fbdjh^\b]Z�

l_e_c��gh�g_�\k_�hgb�\u^_j`Zl� \ blh�]_�� `_kldmx� dhgdmj_gpbx� gZ� ijbf_�g_gb_� \ fbdjhf_oZgbd_�� Hq_\b^gh��qlh� lZdbf� gZijZ\e_gb_f� [m^_l� gZ�ijZ\e_gb_�� \ dhlhjhf� \ ij_^_eZo� j_�Zevguo� nbabq_kdbo� wnn_dlh\� b kh�\j_f_gghc� l_ogheh]bb� [m^ml� m^h\e_�l\hj_gZ� kh\hdmighklv� lj_[h\Zgbc� diZjZf_ljZf�mkljhckl\�fbdjhf_oZgbdb�b�� \ i_j\mx� hq_j_^v�� lj_[h\Zgby� ih�\ukhdhc�m^_evghc�wg_j]h_fdhklb�< ieZgZjguo� we_dljbq_kdbo�fbdjh^\b]Zl_eyo� \hafh`gh� ihemq_�gb_�fhsghkl_c�ihjy^dZ� ����������<l�b g_kdhevdh�[he__��Bo�gZjZsb\Zgb_�^h�agZq_gbc�ihjy^dZ���<l�^himkdZ_l�ky� aZ� kq_l� h[t_^bg_gby� g_kdhevdbo�fbdjh^\b]Zl_e_c�� LZdb_� fhsghklb�bf_xl� kh\j_f_ggu_�iv_ahwe_dljbq_�kdb_�� Z lZd`_� fZehfhsgu_� bg^md�lb\gu_� ^\b]Zl_eb�� ijbf_gy_fu_� \kh\j_f_gghc� lhqghc�f_oZgbd_��GZb�[he__� i_jki_dlb\gufb� \ gZklhys__�\j_fy�kqblZxlky�i_j\u_�ba�gbo�

Fh`gh� h`b^Zlv� qlh� ieZgZjgu_�fbdjh^\b]Zl_eb� [m^ml� bf_lv� [he__�\ukhdb_� iZjZf_lju� b oZjZdl_jbklb�db� ih� lhqghklb� ihabpbhgbjh\Zgby��]em[bg_� j_]mebjh\Zgby� b ^Z`_� gZ�^_`ghklb�� q_f� iv_ahwe_dljbq_kdb_�^\b]Zl_eb�� Hkgh\guf� hjb_glbjhf�ijb� \u[hj_� gZijZ\e_gby� jZa\blby�ieZgZjguo� we_dljbq_kdbo� ^\b]Zl_�e_c� y\ey_lky� ^hklb`_gb_� gZb[he__�\ukhdbo� we_dljhf_oZgbq_kdbo� iZjZ�f_ljh\� b khhlghr_gbc� fhs�ghklv�fZkkZ� ijb� gbadhc� klhbfhklb��dhlhju_�^hklb]Zxlky�aZ�kq_l�bkihev�ah\Zgby� l_ogheh]bb� fbdjhwe_dljh�gbdb� b kha^Zgby� mgbnbpbjh\Zgguo�fbdjhf_oZgbq_kdbo�fbdjhko_f�Ba\_klgu� ke_^mxsb_� lbiu� ieZ�gZjguo�fbdjh^\b]Zl_e_c�
W<I>�� we_dljhklZlbq_kdb_�\ha�^mrgu_�ieZgZjgu_�^\b]Zl_eb�>���@��Hkgh\gh_� hlebqb_� wlbo� ijb[hjh\� hl�deZkkbq_kdbo� we_dljhklZlbq_kdbo�^\b]Zl_e_c� � fZeuc�aZahj�f_`^m�klZ�lhjhf�b jhlhjhf��jZ\guc� ����fdf� �\deZkkbq_kdbo� we_dljhklZlbq_kdbo�fZrbgZo�hg�jZ\_g�����ff���FZeuc�aZ�ahj� \ f_`we_dljh^ghf� ijhkljZgkl\_�hij_^_ey_l� hlghkbl_evgh� \ukhdmx�iehlghklv� �gZdZqb\Z_fhc�� \ h[jZa_p�we_dljbq_kdhc� wg_j]bb� b�� ke_^h\Z�l_evgh�� wnn_dlb\ghklv� ^\b]Zl_ey��JZajZ[Zlu\Zxlky� W<I>� \jZsZl_ev�gh]h� ^\b`_gby� b \ha\jZlgh�ihklmiZl_evgh]h� ^\b`_gby�� Jhlhj� \i_j\hf� kemqZ_� jZkiheh`_g� \ ih^�rbigbdZo�� \h� \lhjhf� � kdhevabl� ih�gZijZ\eyxsbf�� Fh`gh� h[_ki_qblv�^hklZlhqgh�\ukhdmx�gZ^_`ghklv�wlbo�^\b]Zl_e_c� ijb� mdZaZgguo� \ ebl_jZ�lmj_� hkgh\guo�iZjZf_ljZo� �^ey�fbd�jh^\b]Zl_ey� \jZs_gby� k ^bZf_ljhf�jhlhjZ� ���� fdf��� gZijy`_gb_� we_d�ljhiblZgby�± �� ��<��kdhjhklv�\jZs_�gby�jhlhjZ�± ������h[�fbg��fhsghklv�± ����<l�� < W<I>� ljm^gh� hkms_kl�\blv� kmffbjh\Zgb_� fhsghkl_c� Ih�wlhfm�fZeh\_jhylgh�� qlh� hgb� gZc^ml�ijbf_g_gb_� \ lhqghc�f_oZgbd_�

M>D ������������������
<�E��>yleh\��̂ �j��l_og��gZmd��Bgklblml�fZl_fZlbdb�KH�J:G�W�=��Dhkph\��dZg �̂�nba��fZl��gZmd��Bgklblml�Z\lhfZlbdb�b we_dljhf_ljbbKH�J:G
=VLIEIXH@K>I@GEC@�GCEKI?=C>;M@FC�H;ILHI=@�MIHECP�L@>H@MIXF@EMKCR@LECPJF@HIE

JZkkfZljb\Z_lky ijbgpbi� jZ[hlu�rZ]h\uo� e_i_kldh\uo� fbd�jh^\b]Zl_e_c��hkgh\Zgguo�gZ�wnn_dl_�we_dljhklZlbq_kdh]h�gZdZ�lZ�f_lZeebq_kdbo�ie_ghd�gZ�ih\_joghklv�k_]g_lhwe_dljbdZ��LZdb_fbdjh^\b]Zl_eb�� ba]hlZ\eb\Z_fu_� k ihfhsvx� fbdjhwe_dljhgghc�l_ogheh]bb�� hlebqZxlky� bkdexqbl_evgh� \ukhdhc� wg_j]h_fdhklvx��k\ur_ ����� ��>`�f� ijb gZijy`_gbyo����� ���<��b ij_pbabhgghklvx�i_j_f_s_gby� �rZ]� hl� ���:q ^h� ����fdf���Ijb\h^ylky�l_hj_lbq_�kdb_� b wdki_jbf_glZevgu_� ^Zggu_�� oZjZdl_jbamxsb_� wg_j]_lbq_�kdb_�b f_oZgbq_kdb_�iZjZf_lju�lZdbo�fbdjh^\b]Zl_e_c�
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rbjhdh]h�gZagZq_gby��< l_ogheh]bb�wlbo�fbdjh^\b]Zl_e_c�bkihevamxlky�^hjh]hklhysb_�hi_jZpbb��ba]hlh\e_�gb_�jZaf_jh\�^_lZe_c�k lhqghklvx�g_�gb`_�����fdf��]em[hdh_�ij_pbabhg�gh_�obfbq_kdh_�ljZ\e_gb_�b l�^�
IWI>�� iv_ahwe_dljbq_kdb_�ieZ�gZjgu_� ^\b]Zl_eb� >����@�� Bo� dhgkl�jmdpbb� ih^h[gu� dhgkljmdpbyf� deZk�kbq_kdbo� iv_ahwe_dljbq_kdbo� ^\b]Z�l_e_c� k d_jZfbq_kdbf� we_f_glhf� \\b^_�dhgkheb��h^bg�dhg_p�dhlhjhc�aZ�dj_ie_g�� Z ^jm]hc� dhg_p� dhe_[e_lky��kh\_jrZy�weebikhb^Zevgh_�^\b`_gb_��< IWI>� hkgh\ghc� we_f_gl� ba]hlZ\�eb\Z_lky� ba� ie_ghqgh]h� dhg^_gkZlh�jZ��\ dhlhjhf�^bwe_dljbq_kdZy�ie_g�dZ� \uihegy_lky� dZd� ba� g_hj]Zgbq_�kdbo�� lZd� b ba� hj]Zgbq_kdbo� iv_ah�we_dljbdh\�� gZijbf_j� ba� ie_gdb�I<>N��iheb\_gbe^_\_gbenlhjb^Z���Ba]hlh\e_gu�wdki_jbf_glZevgu_�h[�jZapu� IWI>� \ \b^_� fgh]hkehcguo�ie_ghqguo�dhgkhe_c��LZdb_�^\b]Zl_�eb�fh]ml� [ulv� bkihevah\Zgu� \ fbd�jh� b we_dljhhilbd_��H^gZdh� ljm^gh�gZclb� kihkh[� wnn_dlb\ghc�i_j_^Zqb�wg_j]bb� ^\b`_gby� dhgkhe_c� gZ� ih^�\b`guc� jhlhj�� Djhf_� lh]h�� wnn_d�lb\ghklv� we_dljhf_oZgbq_kdh]h�ij_h[jZah\Zgby� wg_j]bb� \ dhgkheyo�IWI>�gbadZy�ba�aZ�fZeh]h� agZq_gby�dhwnnbpb_glZ� we_dljhf_oZgbq_kdhc�k\yab�\ ie_ghqguo�iv_ahwe_dljbdZo�
WLI>� � we_dljhl_ieh\u_� ieZ�gZjgu_� ^\b]Zl_eb� >�@� ± lhgdhie_�ghqguc� ZgZeh]� �[bf_lZeebq_kdbo��mkljhckl\��bkihevam_fuo��gZijbf_j��\Z\lhfZlZo� hldexq_gby� we_dljbq_kdbo�k_l_c� Ih^\b`guc� we_f_gl� WLI>�\uihegy_lky�\ \b^_�lj_okehcghc�ie_�ghqghc�dhgkheb�ba�hj]Zgbq_kdbo�ie_�ghd� k jZagufb� dhwnnbpb_glZfb� l_j�fbq_kdh]h� jZkrbj_gby�� Z kj_^gbc�kehc� � ba�f_lZeebq_kdhc� ie_gdb� �gZ�]j_\Zl_evgh]h� we_f_glZ��� Ba\_klgu�wdki_jbf_glZevgu_� h[jZapu�WLI>� \\b^_ fZljbp fgh]hkehcguo�ie_ghq�

guo� we_dljhl_ieh\uo� dhgkhe_c�� Hk�gh\ghc� ijZdlbq_kdbc� bgl_j_k� d wlbf�fbdjh^\b]Zl_eyf� k\yaZg� k \hafh`gh�klvx� ihemq_gby� gbadbo� gZijy`_gbc�we_dljhiblZgby� �gb`_� ��� <��� gh� ijb�agZqbl_evguo� lhdZo� ��� ����f:���< lh�`_�\j_fy�ihgylgh��qlh�wg_j]_lbq_kdZy�wnn_dlb\ghklv� WLI>� gbadZy� �gb`_������ < wdki_jbf_glZevguo� h[jZapZo�WLI>� we_dljhl_ieh\u_� dhgkheb� i_�j_^Zxl�^\b`_gb_�gZ�ih^\b`gmx�ieZ�klbgm�jhlhj� [eZ]h^Zjy� lhfm�� qlh� dZ�kZxlky� __ ih� iehkdhklb� ih^� g_[hev�rbf�m]ehf��LZdbf�h[jZahf��i_j_^ZqZ�wg_j]bb� hl� klZlhjZ� �\ \b^_� fZljbpu�we_dljhl_ieh\uo� dhgkhe_c�� jZkiheh�`_gghc� gZ� g_ih^\b`ghc� ieZklbg_�� dieZklbg_�jhlhjm�hkms_kl\ey_lky�^hk�lZlhqgh�g_wnn_dlb\gh�
W>I>� ± we_dljhklZlbq_kdb_� ^b�we_dljbq_kdb_�ieZgZjgu_�^\b]Zl_eb�>�����@��< wlbo�mkljhckl\Zo�^\b`_gb_�kha^Z_lky� ijb� we_dljhklZlbq_kdhf�gZdZl_�f_lZeebabjh\Zgghc�hj]Zgbq_�kdhc�ie_gdb�gZ�ih\_joghklv�f_lZeeZ�beb�^bwe_dljbdZ��kehb�6L2���$O�2����\aZ\bkbfhklb� hl� lh]h�� dm^Z� h[jZs_g�kehc� f_lZeebaZpbb�� Hkgh\guf� we_�f_glhf� W>I>� y\ey_lky� ie_ghqgZy�i_ley� �^bZf_lj� ± g_kdhevdh� fbeeb�f_ljh\��ba�f_lZeebabjh\Zgghc�ie_g�db� ihebwlbe_gl_j_nlZeZlZ�� OZjZd�l_jgZy�hkh[_gghklv�W>I>�� gZdhie_�gb_� h[t_fgh]h� aZjy^Z� \ ^bwe_dljbd_�ijb�dZ`^hf�Zdl_�we_dljhklZlbq_kdh]h�gZdZlZ�� Wlhl� aZjy^� nhjfbjm_lky� gZ�]em[hdbo� wg_j]_lbq_kdbo� p_gljZo��eh\mrdZo��� oZjZdl_jguo� ^ey� rbjh�dhahgguo�g_djbklZeebq_kdbo�^bwe_d�ljbdh\� b ij_iylkl\m_l� ih\lhjghfm�gZdZlm� f_lZeebq_kdhc� ie_gdb��Mf_gvr_gb_� \ebygby� h[t_fgh]h� aZ�jy^Z�\hafh`gh�aZ�kq_l�bkihevah\Zgby�bfimevkh\�gZijy`_gby�k [he__�keh`�ghc� nhjfhc� ± gZiheg_gby� bo� [he__�dhjhldbfb� bfimevkZfb� k jZaghc� ih�eyjghklvx�� H^gZdh� \ wlhf� kemqZ_�agZqbl_evgh� kgb`Z_lky� wg_j]_lbq_�kdZy�wnn_dlb\ghklv�fbdjh^\b]Zl_ey�

JZg__� gZfb� [ue� jZajZ[hlZg� gh\uc�ijbgpbi� we_dljhf_oZgbq_kdh]h� ij_�h[jZah\Zgby�wg_j]bb��hkgh\Zgguc�gZ�wnn_dl_� we_dljhklZlbq_kdh]h� gZdZlZ�lhgdbo� f_lZeebq_kdbo� ie_ghd� �f_�lZeebq_kdbo� e_i_kldh\�� gZ� ih\_jo�ghklv�k_]g_lhwe_dljbq_kdbo�ie_ghd�b[ueb� hibkZgu� fbdjh^\b]Zl_eb�� kha�^Z\Z_fu_�f_lh^Zfb�l_ogheh]bb�fbd�jhwe_dljhgbdb�b hkgh\Zggu_�gZ�mdZ�aZgghf� ijbgpbi_� ij_h[jZah\Zgby�wg_j]bb�>������@��Hlebqb_�lZdbo�fbd�jh^\b]Zl_e_c� �we_dljhklZlbq_kdbo�k_]g_lhwe_dljbq_kdbo� ieZgZjguo�^\b]Zl_e_c� � WKI>�� hl� we_dljhklZ�lbq_kdbo� fbdjh^\b]Zl_e_c� k \ha�^mrguf� aZahjhf� f_`^m� jhlhjhf� bklZlhjhf� �hg�jZ\_g� ����fdf��k\yaZgh�k [hevrbf� agZq_gb_f� ^bwe_dljbq_�kdhc�ihklhygghc�; k_]g_lhwe_dljbq_�kdbo� ie_ghd�� qlh� hij_^_ey_l� \ha�fh`ghklv� �gZdZqdb�� \ h[jZa_p� bk�dexqbl_evgh� [hevrhc� wg_j]bb� ������ >`�f� b [he__��ijb�bkihevah\Zgbb�gbadbo�jZ[hqbo�gZijy`_gbc�IjbgpbibZevgh_� hlebqb_� WKI>�hl�W>I>� �h[Z�lbiZ�lZdbo�fbdjhijb�[hjh\� fh`gh� gZa\Zlv� ^bwe_dljbq_�kdbfb� fbdjh^\b]Zl_eyfb�� k\yaZgh� kmgbdZevgufb� k\hckl\Zfb� k_]g_lhw�e_dljbdh\�x k [hevrbf� agZq_gb_f� ^bwe_d�ljbq_kdhc� ihklhygghc� H �� dhlhjZy�ij_\hkoh^bl� agZq_gb_� H ebg_cguo�^bwe_dljbdh\�gZ�����ihjy^dZ��qlh�hi�j_^_ey_l� \hafh`ghklv� �gZdZqdb�� \h[jZa_p� [hevrhc� wg_j]bb� b bkihev�ah\Zgby�gbadbo�jZ[hqbo�gZijy`_gbc�x k g_ebg_cghc� aZ\bkbfhklvx�iheyjbaZpbb�hl�gZijy`_gghklb�we_d�ljbq_kdh]h� ihey� k \uoh^hf� gZ� mqZ�klhd� gZkus_gby�� ijb� wlhf� dhwjpb�lb\gu_�ihey�hq_gv�gbadb_� � ^h� ��������� <�kf�x k kms_kl\_ggh� f_gvr_c� dhg�p_gljZpb_c� p_gljh\� aZo\ZlZ� ghkbl_�e_c�aZjy^Z�b f_gvr_c�bo�wg_j]_lbq_�kdhc� ]em[bghc� �ke_^kl\b_� kh\_jr_g�ghc� djbklZeebq_kdhc� kljmdlmju� k_]�g_lhwe_dljbdZ���Ih kjZ\g_gbx k W>I> fbdjh�
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^\b]Zl_eb� WKI>� h[eZ^Zxl� _s_� b^jm]bfb� ij_bfms_kl\Zfb�� f_gvrb�fb� jZ[hqbfb� gZijy`_gbyfb�� [he__�\ukhdhc� f_oZgbq_kdhc� b we_dljbq_�kdhc�gZ^_`ghklvx��ijhklhc�kbkl_fhc�mijZ\e_gby�� Z lZd`_�[hevr_c� l_ogh�eh]bqghklvx�I_j_qbke_ggu_� \ur_� k\hckl\Z�k_]g_lhwe_dljbdh\� hij_^_eyxl� [he__�\ukhdmx� wnn_dlb\ghklv� we_dljhf_�oZgbq_kdh]h� ij_h[jZah\Zgby� wg_j]bb�ijb�we_dljhklZlbq_kdhf�gZdZl_��q_f�\IWI>� ijb� bkihevah\Zgbb� h[jZlgh]h�iv_ahwe_dljbq_kdh]h� wnn_dlZ�� We_d�ljhklZlbq_kdbc� gZdZl� f_lZeebq_kdbo�ie_ghd� �e_i_kldh\��^Z_l�\hafh`ghklv�kgbablv� f_`we_dljh^guc� aZahj� ^h�fbgbfZevguo� agZq_gbc�� hij_^_ey_�fuo� r_jhoh\Zlhklvx� ih\_joghkl_c�f_lZeebq_kdhc� ie_gdb� b k_]�g_lhwe_dljbdZ�� gZ� mjh\g_� �������:q��I_j_f_sZxsbcky� ih� ih\_joghklb�k_]g_lhwe_dljbdZ� e_i_klhd� kihkh[_g�ijb� ba]b[_� i_j_^Zlv� ^\b`_gb_� ih^�\b`ghfm�\g_rg_fm�h[t_dlm��ieZklb�g_�jhlhjm�� b lZdbf� h[jZahf� hkms_�kl\blv� we_dljhf_oZgbq_kdh_� ij_h[�jZah\Zgb_� wg_j]bb�� Kdhjhklv� i_j_�f_s_gby� mqZkldZ� e_i_kldZ�� gZdZlu�\Zxs_]hky� gZ� k_]g_lhwe_dljbd�� hi�j_^_ey_lky� Zfieblm^hc� gZijy`_gby��Z gZdZieb\Z_fZy� wg_j]by� �ij_h[jZ�am_fZy� \ f_oZgbq_kdmx� wg_j]bx�� �lhesbghc� k_]g_lhwe_dljbq_kdhc�ie_gdb�b agZq_gb_f� V��Hp_gdb�ihdZ�au\Zxl�� qlh� ^Z\e_gb_� \ f_`we_d�ljh^ghf� ijhkljZgkl\_� \ fhf_gl� dZ�kZgby� ^\mo� ih\_joghkl_c� �gZqbgZy� kjZkklhygby�f_`^m�gbfb�����:��b f_�g__��^hklb]Z_l�agZq_gbc�������FIZ�bkhhl\_lkl\_ggh� kbeZ� gZly`_gby� f_�lZeebq_kdhc�ie_gdb�^hklb]Z_l�agZq_�gbc���������G�ff��
;_kdhglZdlguc�b dhglZdlguc�kihkh[u�i_j_^Zqb�wg_j]bb�hl�klZlhjZ�d jhlhjm�\ ieZgZjguo�^\b]Zl_eyo�

?s_� ^h� ihy\e_gby� ieZgZjguo�fbdjh^\b]Zl_e_c�\ we_dljhf_oZgbd_�

[ueb�ba\_klgu�^\Z� kihkh[Z�i_j_�^Zqb� wg_j]bb� hl� klZlhjZ� d jhlhjm� ±dhglZdlguc�b [_kdhglZdlguc�< kemqZ_� dhglZdlgh]h� kihkh[Z�i_j_^Zqb�wg_j]bb�hl�klZlhjZ�d jhlh�jm� eb[h� bkihevamxlky� ki_pbZevgu_�we_f_glu� �njbdpbhggZy� \klZ\dZ� \we_f_gl� iv_ahwe_dljbq_kdh]h� ^\b]Z�l_ey�� n_jjhfZ]gblgZy� e_glZ� f_`^m�klZlhjhf� b jhlhjhf� \ bg^mdlb\guo�\hegh\uo� ^\b]Zl_eyo� b l�^���� eb[h�klZlhj�b jhlhj�dhglZdlbjmxl�f_`^m�kh[hc� aZ�kq_l�\hegh\hc�^_nhjfZpbb�iv_ahwe_dljbq_kdhc�d_jZfbdb��< lZ�dbo� ^\b]Zl_eyo� ijb� bkihevah\Zgbb�lhqguo� ^Zlqbdh\� iheh`_gby� jhlhjZ�^hklb]Z_lky�bkdexqbl_evgh�\ukhdZy�lhqghklv� _]h� ihabpbhgbjh\Zgby��<f_kl_�k l_f�\ wlbo�^\b]Zl_eyo�k_jv�_aghc� ijh[e_fhc� klZgh\blky� f_oZ�gbq_kdh_� bagZrb\Zgb_� dhglZdlb�jmxsbo�we_f_glh\�klZlhjZ�b jhlhjZ�< W<I>� bkihevam_lky� [_kdhg�lZdlguc��Z \�IWI>��WLI>��W>I>�bWKI>�� dhglZdlguc�kihkh[u�i_j_^Z�qb� wg_j]bb�� < i_j\hf� kemqZ_� jhlhj�g_�dZkZ_lky�ih\_joghklb�klZlhjZ��kb�eh\h_� kp_ie_gb_� jhlhjZ� kh� klZlhjhf�hkms_kl\ey_lky� [eZ]h^Zjy� dhgp_g�ljZpbb� ihe_c� �we_dljbq_kdh]h� beb�fZ]gblgh]h�� gZ^� am[pZfb� jhlhjZ� bklZlhjZ��Ij_bfms_kl\h� h[mkeh\e_gh�l_f�� qlh� hlkmlkl\m_l� bagZrb\Zgb_�ih\_joghkl_c� jhlhjZ� b klZlhjZ�� Hk�gh\ghc� g_^hklZlhd� � g_\ukhdZy� lhq�ghklv� ihabpbhgbjh\Zgby� �\ rZ]h\uo�^\b]Zl_eyo���hij_^_ey_fZy�jZaf_jZfb�am[ph\� jhlhjZ� b klZlhjZ�� <ukhdhc�lhqghklb� ihabpbhgbjh\Zgby� fh`gh�^hklbqv� lhevdh� ijb� qj_a\uqZcgh�fZ�euo�jZaf_jZo�wlbo�am[ph\�b ijb�hq_gv�\ukhdhc� lhqghklb� bo� ba]hlh\e_gby��LZdh_�j_r_gb_�agZqbl_evgh�mkeh`gy�_l� l_ogheh]bx�ba]hlh\e_gby�^\b]Zl_�ey�� kms_kl\_ggh� m\_ebqb\Z_l� _]h�klhbfhklv�Ba\_kl_g� dhglZdlguc� kihkh[� i_�j_^Zqb�wg_j]bb�hl�klZlhjZ�d jhlhjm�kihfhsvx� we_dljhklZlbq_kdh]h� gZdZ�lZ��Ijhkl_crbf�ijbf_jhf�lZdh]h�gZ�

dZlZ�y\ey_lky�i_j_f_s_gb_�f_lZeeb�q_kdh]h�pbebg^jZ�ih^�^_ckl\b_f�gZ�ijy`_gby� f_`^m� gbf� b we_dljh^hf��ihdjuluf� ^bwe_dljbdhf�� \ klhjhgm�we_dljh^Z��>ey� lh]h�qlh[u� lZdh_�i_�j_f_s_gb_� klZeh� \hafh`guf� ijb�gZijy`_gbyo�g_�[he__���������< �gZ�ijy`_gb_�gZqZeZ�ijhp_kkZ� jZajy^Z�\]Za_���g_h[oh^bfh��qlh[u�jZkklhygb_�f_`^m� pbebg^jhf�b we_dljh^hf�[u�eh�g_�[he__���fdf��Fh`gh�hlf_lblv��qlh� ih�f_j_� mf_gvr_gby� wlh]h� jZk�klhygby�kbeZ�ijbly`_gby�f_`^m�pb�ebg^jhf�b we_dljh^hf�m\_ebqb\Z_l�ky�� hgZ� fZdkbfZevgZ�� dh]^Z� mdZaZg�gh_�jZkklhygb_�klZgh\blky� ����:��bf_gvr_��Ihkdhevdm� \j_fy� ^_ckl\by�wlhc� kbeu� hq_gv� fZeh� b iehsZ^v�dhglZdlZ� pbebg^jZ� k we_dljh^hf� \lhf�f_kl_�� ]^_� gZijy`_gghklv� ihey�fZdkbfZevgZ�� g_agZqbl_evgZ�� lh� kb�eZ� ijbly`_gby� b�� khhl\_lkl\_ggh��jZ[hlZ�gZdZlZ�lZd`_�g_agZqbl_evgu��LZdbf� h[jZahf�� we_dljhf_oZgbq_�kdh_� ij_h[jZah\Zgb_� wg_j]bb� ijb�^\b`_gbb�f_lZeebq_kdh]h�h[jZapZ�knbdkbjh\Zgghc� ]_hf_ljbq_kdhc�nhjfhc� hlghkbl_evgh� we_dljh^Z� g_�y\ey_lky�wnn_dlb\guf�;hevrmx� ijhly`_gghklv� \aZbfh�^_ckl\by� ^\mo� ijh\h^ysbo� iehkdh�kl_c�� khijh\h`^Zxs_]hky� f_oZgbq_�kdbf� i_j_f_s_gb_f� h^gh]h� ba� ijh�\h^gbdh\��fh`gh�ihemqblv�ijb�gZdZl_�ijh\h^ys_c� `b^dhklb� ih� ih\_jogh�klb� ^bwe_dljbdZ�� hl^_eyxs_]h� `b^�dhklv� hl� we_dljh^Z�� Ijbf_j� lZdh]h�ijhp_kkZ� ± we_dljhhkfhk�� H^gZdh�\hafh`ghklv�ij_\jZs_gby�lZdh]h�gZ�dZlZ� \ f_oZgbq_kdmx� jZ[hlm� h]jZgb�q_gZ� ± ijhbkoh^bl� lhevdh�i_j_f_s_�gb_� \ ijhkljZgkl\_� fZkku� lhgdh]h�kehy�`b^dhklb��ihkdhevdm�\ wlhf�kem�qZ_� lZd`_� hlkmlkl\m_l� wnn_dlb\guc�kihkh[�ij_h[jZah\Zgby�wg_j]bb�;he__� wnn_dlb\guc� kihkh[�bf__l�f_klh� ijb� bkihevah\Zgbb� ]b[dbo� blhgdbo� ijh\h^ysbo� e_gl� beb� f_lZe�ebq_kdbo�ie_ghd� �e_i_kldh\���Lhesb�gZ� wlbo�ie_ghd�^he`gZ�[ulv�g_[hev�rhc��lZdhc�� qlh[u�h[_ki_qb\Zeky�bo�
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ba]b[�ih^�^_ckl\b_f� we_dljbq_kdh]h�ihey� \ fhf_gl� we_dljhklZlbq_kdh]h�gZdZlZ� gZ� ih\_joghklv� ^bwe_dljbdZ��k_]g_lhwe_dljbdZ��� Lh]^Z� \h� \j_fy�wlh]h�ijhp_kkZ�iehsZ^v�dhglZdlZ�e_�i_kldZ� k ih\_joghklvx� ^bwe_dljbdZ�\hajZklZ_l��Z g_[hevrhc�aZahj�f_`^m�^\mfy� dhglZdlbjmxsbfb� ih\_jogh�klyfb�ih^^_j`b\Z_lky�\ l_q_gb_�\k_�]h�ijhp_kkZ�gZdZlZ��I_j_f_sZxsZy�ky� \ ijhkljZgkl\_� f_lZeebq_kdZy�ie_gdZ�kihkh[gZ�ijb�ba]b[_�i_j_^Zlv�^\b`_gb_�\g_rg_fm�h[t_dlm�b lZdbf�h[jZahf� hkms_kl\blv� we_dljhf_oZ�gbq_kdh_�ij_h[jZah\Zgb_�wg_j]bb�
Ljb�klZ^bb�dhglZdlgh]h�kihkh�[Z i_j_^Zqb�wg_j]bb�hl�klZlhjZ�d jhlhjm�\ ^bwe_dljbq_kdbo�fbdjh^\b]Zl_eyo�

>\b`_gb_� jhlhjZ� hlghkbl_evgh�ih\_joghklb�klZlhjZ�kdeZ^u\Z_lky�ba�g_kdhevdbo� klZ^bc� baf_g_gby� kh�klhygby�e_i_kldZ�I_j_f_sZxsbcky� ih^� ^_ckl\b_f�kbe� we_dljhklZlbdb� ih� ih\_joghklb�k_]g_lhwe_dljbdZ� e_i_klhd� kihkh[_g�ijb� ba]b[_� i_j_^Zlv� ^\b`_gb_� ih^�\b`ghfm�\g_rg_fm�h[t_dlm��ieZklb�g_�jhlhjm�� b lZdbf� h[jZahf� hkms_�kl\blv� we_dljhf_oZgbq_kdh_� ij_h[�jZah\Zgb_� wg_j]bb�� Kdhjhklv� i_j_�f_s_gby� mqZkldZ� e_i_kldZ�� gZdZlu�\Zxs_]hky�gZ�k_]g_lhwe_dljbd��b gZ�dZieb\Z_fZy� wg_j]by� �ij_h[jZam_fZy�\ f_oZgbq_kdmx� wg_j]bx�� hij_^_ey�xlky� Zfieblm^hc� gZijy`_gby�� lhe�sbghc� k_]g_lhwe_dljbq_kdhc�ie_gdb�G b agZq_gb_f� H �Ko_fZlbq_kdb� ijbgpbi� jZ[hlu�lZdh]h�fbdjh^\b]Zl_ey�beexkljbjm_l�jbk�� ��� G_ih^\b`gZy� ieZklbgZ� �klZ�lhj�� �� ij_^klZ\ey_l� kh[hc� dj_fgb_�\mx�ih^eh`dm� ���gZ�ih\_joghklv� dh�lhjhc�ihke_^h\Zl_evgh�gZg_k_g�we_d�ljh^� ���Z aZl_f�k_]g_lhwe_dljbq_kdZy�ie_gdZ� ��� Ih^\b`gZy� ieZklbgZ� �jh�lhj�� ��� jZa^_e_ggZy� hl� klZlhjZ� aZah�jhf�G��k kbgl_abjh\Zggufb�gZ�__�ih�

Jbk���
\_joghklv� f_lZeebq_kdbfb� e_i_kl�dZfb���^ebghc� O i_j_f_sZ_lky�hlgh�kbl_evgh� klZlhjZ� ih� gZijZ\eyxsbf��ih�hihjZf�����Ijb�ih^Zq_�bfimevkZ�gZijy`_gby�f_`^m� e_i_kldhf� ��� gZ�oh^ysbfky� \ bkoh^ghf� khklhygbb��:��� b we_dljh^hf� �� ijhbkoh^bl�we_dljhklZlbq_kdbc� gZdZl� qZklb� ih�\_joghklb� e_i_kldZ� gZ� ih\_joghklv�k_]g_lhwe_dljbdZ� �khklhygb_�<���I_�j_f_sZxsZyky� \ ijhkljZgkl\_� f_�lZeebq_kdZy� ie_gdZ� ba]b[Z_lky�� ijh�bkoh^bl�__ gZly`_gb_�b hgZ�i_j_^Z_l�^\b`_gb_� ieZklbg_� ��� hkms_kl\eyy�lZdbf� h[jZahf� we_dljhf_oZgbq_kdh_�ij_h[jZah\Zgb_� wg_j]bb�� >ebgZ� gZ�dZlZ � �UO W \hajZklZ_l� \h� \j_fy� ^_c�kl\by� bfimevkZ� gZijy`_gby� SW �� kh�hl\_lkl\_ggh�baf_gy_lky� \h�\j_f_gb�b rZ]� � �K W i_j_f_s_gby�jhlhjZ�Ihke_�ij_djZs_gby�^_ckl\by�bf�imevkZ� gZijy`_gby� e_i_klhd� ih^�^_ckl\b_f� mijm]bo� kbe�� \hagbdZx�sbo� ijb� _]h� ba]b[_�� \ha\jZsZ_lky� \bkoh^gh_�iheh`_gb_�: �ijb�h^bghq�ghf� bfimevk_� gZijy`_gby�� beb� i_�j_oh^bl�\ gh\h_�iheh`_gb_�K��oZjZd�

l_jgh_� ^ey� g_ij_ju\gh]h� ^\b`_gby�jhlhjZ��ijb�ih^Zq_�gZ�h[jZa_p�k_jbb�bfimevkh\���ijb� wlhf�jhlhj�ijh^\b�]Z_lky�ih�bg_jpbb�gZ�jZkklhygb_� K¦ ��Hl� ^ebl_evghklb� wlh]h� ijhp_kkZ��ijhp_kkZ�hlebiZgby�e_i_kldZ�hl�ih�\_joghklb�k_]g_lhwe_dljbdZ��aZ\bkbl�fbgbfZevguc� bgl_j\Ze� \j_f_gb�f_�`^m� khk_^gbfb� bfimevkZfb� gZijy�`_gby�� l�_�� fZdkbfZevgZy� qZklhlZ�ke_^h\Zgby� I wlbo�bfimevkh\�b kh�hl\_lkl\_ggh�fhsghklv��jZa\b\Z_fZy�fbdjh^\b]Zl_e_f��Ijb�ih^Zq_�gZ�h[�jZa_p� \lhjh]h� bfimevkZ� gZijy`_gby�^\b`msZyky� ieZklbgZ� k e_i_kldZfb�^_eZ_l� _s_� h^bg�rZ]� b i_j_oh^bl� \khklhygb_� ?�� Ihke_� hdhgqZgby� bf�imevkZ�ijhbkoh^bl�ijhe_l�jhlhjZ�ih�bg_jpbb�\ khklhygb_�'��b baf_g_gb_�dhgnb]mjZpbb� e_i_kldh\�� ZgZeh]bq�gh_� ihabpbb� K��� Ijb� ihklmie_gbb�lj_lv_]h�bfimevkZ�b ^Ze__�^\b`_gb_�ijhbkoh^bl� ZgZeh]bqgh�� hl� ihabpbb�< d� ihabpbb� K k� khhl\_lkl\mxsbf�i_j_f_s_gb_f�ieZklbgu����JZkieZklu\Zgb_�e_i_kldZ�ih^�^_c�kl\b_f�we_dljhklZlbq_kdbo�kbe�gZqb�gZ_lky� k fhf_glZ� dZkZgby� ih\_jogh�klb� e_i_kldZ� b k_]g_lhwe_dljbdZ� ±ijhp_kkZ��aZo\ZlZ��e_i_kldZ��dhlhjuc�hij_^_ey_l� ^Zevg_crbc� oZjZdl_j��we_dljhggh]h� ijbde_b\Zgby�� e_i_�kldZ�d ih\_joghklb�k_]g_lhwe_dljbdZ�Ijhp_kk� hlebiZgby� e_i_kldZ� hi�j_^_eyxl� kbeu�� m^_j`b\Zxsb_�dhgpu�e_i_kldh\�m ih\_joghklb�k_]�g_lhwe_dljbdZ� � Z^]_abhggu_�� ]b^�jh^bgZfbq_kdb_�� we_dljhklZlbq_�kdb_� kbeu�� k\yaZggu_� k hklZlhqgu�fb� we_dljbq_kdbfb� aZjy^Zfb� \ ^b�we_dljbd_�� lhqg__�� k ih\_joghklghc�g_h^ghjh^ghklvx�jZkij_^_e_gby�aZ�jy^h\�ih^�iehsZ^vx�e_i_kldZ�Ihke_� ij_djZs_gby� ^_ckl\by� bf�imevkZ� gZijy`_gby� \ jZkieZklZgghc�qZklb� e_i_kldh\� \[ebab�fbdjhg_jh\�ghkl_c� \hagbdZ_l� ijhlb\h^_ckl\b_�mijm]bo�kbe�ehdZevgh�^_nhjfbjh\Zg�
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guo� mqZkldh\� e_i_kldh\� b lj_o� mdZ�aZgguo�kbe�DZd� ihdZau\Zxl� bkke_^h\Zgby��jhev� Z^]_abhgguo� kbe� agZqbl_evgh�f_gvr_� jheb� kbe�� k\yaZgguo� k hklZ�lhqgufb� we_dljbq_kdbfb� aZjy^Zfb��IehsZ^v� nbabq_kdh]h� dZkZgby� e_i_�kldh\� k ^bwe_dljbdhf� fgh]h� f_gvr_�\b^bfhc� iehsZ^b� bo� dZkZgby�� Z Z^�]_abhggu_�kbeu�ijhy\eyxl�k_[y�lhev�dh� ijb� ijyfhf� dhglZdl_� ^\mo� l_e��Djhf_�lh]h��g_�ijhbkoh^bl�Z[khexlgh�iehlgh]h�dZkZgby�^\mo�ih\_joghkl_c��\ha^mrguc�aZahj�f_`^m�gbfb�khklZ\�ey_l�hl����^h�����:q \ aZ\bkbfhklb�hl�r_jhoh\Zlhklb� ih\_joghklb� ^bwe_d�ljbdZ�Hlf_lbf��qlh�ljb�hkgh\gu_�klZ^bb�jZ[hlu� dhglZdlguo� ^\b]Zl_e_c� [ueb�oZjZdl_jgu�b ^ey�deZkkbq_kdbo�iv_ah�we_dljbq_kdbo�^\b]Zl_e_c��I>���< I>�^ey� hkms_kl\e_gby�nmgdpbb� �aZo\Zl��bkihevamxlky� \g_rgb_� kbeu�� ijb`b�fZxsb_� jhlhj� d klZlhjm� q_j_a� dhg�lZdlguc� we_f_gl�� Ijb� g_[hevrhf�qbke_�dhglZdlguo�we_f_glh\� �dhglZd�lbjmxsbo�mqZkldh\�ih\_joghkl_c��gZ�gbo� dhgp_gljbjm_lky� \ky� fhsghklv�I>�� Wlh� ijb\h^bl� d [ukljhfm� bagZ�rb\Zgbx� dhglZdlguo� we_f_glh\� biehohc� \hkijhba\h^bfhklb� iZjZf_l�jh\�^\b]Zl_ey��Dhgkljmdpby�I>�ba�aZ�bkihevah\Zgby� \g_rgbo� ijb`bfguo�kbe�ihemqZ_lky�]jhfha^dhc��Gh�bf_g�gh�\ I>�[ueb�ihemq_gu�emqrb_�agZ�q_gby� lhqghklb� ihabpbhgbjh\Zgby� b]em[bgu� j_]mebjh\Zgby� we_dljbq_�kdbo�_fdhklguo�^\b]Zl_e_c�
We_dljbq_kdZy�gZ^_`ghklv�^bwe_dljbq_kdbo�fbdjh^\b]Zl_e_c�< fbdjhwe_dljhgbd_� h[uqgh� bk�ihevam_lky� aZiZk� we_dljbq_kdhc�ijhqghklb��ijb�dhlhjhf�jZ[hqZy�gZ�ijy`_gghklv�we_dljbq_kdh]h�ihey�g_�f_g__�q_f�\ ��jZaZ�f_gvr_�gZijy`_�gby� ijh[hy� ^bwe_dljbdZ�� G_ljm^gh�ihdZaZlv��� qlh jZ[hqb_� gZijy`_gby�

^bwe_dljbq_kdbo� fbdjh^\b]Zl_e_c�g_� ^he`gu� ij_\urZlv� ����<��LZdh_�h]jZgbq_gb_� khhl\_lkl\m_l� lZd`_� bhkh[_gghklyf�bo�nmgdpbhgbjh\Zgby�:gZeba� ki_pbnbdb� jZ[hlu� jZk�kfZljb\Z_fuo�fbdjh^\b]Zl_e_c�ihdZ�au\Z_l�� qlh� ^ey� ihemq_gby� agZq_gby�m^_evghc� jZ[hlu� � �5D �! >`�f�ijb� gZijy`_gbb� bklhqgbdZ� iblZgby����8 � < g_h[oh^bfh� \uiheg_gb_�hij_^_e_ggh]h�khhlghr_gby�f_`^m� Hb LG ��^ey� ��H ! iZjZf_lj� 5D bf__l�fZdkbfmf� ijb� ���LG � H �| f�� b ^ey�aZ^Zggh]h�agZq_gby� H fh`gh�hij_^_�eblv� hilLG b gZijy`_gghklv�we_dljb�q_kdh]h�ihey� hil( ��Z lZd`_� PD[5D �G_^hklZldb� ^bwe_dljbq_kdbo� fbd�jh^\b]Zl_e_c�k hj]Zgbq_kdbfb�ie_gdZ�fb�k\yaZgu�g_�lhevdh�k fZeufb�agZq_�gbyfb�DI>��gh�b k�fZeufb�agZq_gbyfb�H ��Ihwlhfm�\ lZdbo�fbdjh^\b]Zl_eyo��gZijbf_j�� ijb� bkihevah\Zgbb� iheb�wlbe_gl_j_nlZ�eZlguo� ie_ghd� lhesb�ghc�����fdf��m^_evgZy�jZ[hlZ� 5D bf__l�agZq_gb_�� [hevr__� ���� >`�f� lhevdh�ijb�gZijy`_gbyo�iblZgby� ���8 ! <�Hp_gdb� ihdZau\Zxl�� qlh� jZ[hlm�� �5D �| >`�f� ijb� gZijy`_gbb��� ��8  y < fh`gh� ihemqblv� \ kem�qZ_�ijbf_g_gby�k_]g_lhwe_dljbq_k�dbo�ie_ghd� k iheyjbaZpb_c� gZkus_gby��jZ\ghc� �� � ��3 �| � De�f��� ijb� wlhf�gZqZevgh_�agZq_gb_� H �ijb�gZijy`_g�ghklb� we_dljbq_kdh]h�ihey�jZ\ghc�gm�ex��^he`gh�[ulv�ihjy^dZ������b \ur_�MdZaZgguc� \ur_� djbl_jbc� ihem�q_gby� fZdkbfZevgh]h� agZq_gby� 5Dhlghkblky� d ^bwe_dljbdZf�� dhlhju_�g_� bf_xl� ihj�� aZiheg_gguo� ]Zahf��\ha^mohf���< kemqZ_� ]Zah\uo� \dex�q_gbc� g_h[oh^bfh� mqblu\Zlv� g_�lhevdh� ijh[b\gu_� gZijy`_gghklb�we_dljbq_kdh]h�ihey��gh�b lZd�gZau�\Z_fu_� �qZklbqgu_� jZajy^u��� \hagb�dZxsb_� \ aZiheg_gguo� ]Zahf� ihjZo�b ^jm]bo�]Zah\uo�\dexq_gbyo��< ^b�we_dljbq_kdbo� fbdjh^\b]Zl_eyo� \ihke_^gbc fhf_gl gZdZlZ� kha^Z_lky�

bkdmkkl\_ggh_� ]Zah\h_� \dexq_gb_�l_o� `_� ]_hf_ljbq_kdbo� fZkrlZ[h\� �\ha^mrguc�aZahj�f_lZee�^bwe_dljbd��Ijb� gZijy`_gbyo�� ij_\urZxsbo�gZijy`_gb_� ihjh]Z� gZqZeZ� qZklbq�guo� jZajy^h\�� \ aZiheg_gguo� ]Zahf�ihjZo� �ihehklyo�� ijhbkoh^bl� bhgb�aZpby� ]ZaZ�� < wlbo� mkeh\byo� gZ[ex�^Z_lky�mkdhj_ggZy�^_]jZ^Zpby�bahey�pbb� hgZ��klZj__l���QZklbqgu_�jZajy�^u� g_^himklbfu� \ ^bwe_dljbq_kdbo�fbdjh^\b]Zl_eyo� b \� k\yab� k gZdhi�e_gb_f�\ ^bwe_dljbd_�ijb�lZdbo�jZa�jy^Zo� [hevrbo� we_dljbq_kdbo� aZjy�^h\�� kgb`Zxsbo� wnn_dlb\ghklv� gZ�dZlZ�� Ihwlhfm� jZ[hq__� gZijy`_gb_�^he`gh� [ulv� kms_kl\_ggh� f_gvr_�gZijy`_gby� gZqZeZ� qZklbqguo� jZa�jy^h\�\ ^bwe_dljbd_��Gb`_�\k_�hp_g�db�ijb\h^ylky�ijb�jZ[hq_f�gZijy`_�gbb�� \ �� jZaZ� f_gvr_f� gZijy`_gby�gZqZeZ�qZklbqguo�jZajy^h\�Fh`gh� hij_^_eblv� aZiZk� ih� gZ�ijy`_gbx�^ey�^bwe_dljbq_kdbo�fbd�jh^\b]Zl_e_c�� ba]hlZ\eb\Z_fuo� gZ�hkgh\_� f_lZeebabjh\Zgguo� e_gl� ba�ihebwlbe_gl_j_nlZeZlZ� lhesbghc� ����fdf��Ijb�\eZ`ghklb�����^ey�wlbo�^bwe_dljbdh\� gZijy`_gb_� gZqZeZ�qZklbqguo� jZajy^h\� jZ\gh� ���� <�� Zijb� \eZ`ghklb� ���� � ���� <�� LZdbf�h[jZahf�� \ wlhf� kemqZ_� aZiZk� ih� gZ�ijy`_gbx� ijZdlbq_kdb� hlkmlkl\m_l��>Z`_�ijb�lZdbo�\ukhdbo�gZijy`_gb�yo� jZ[hlZ� we_dljhklZlbq_kdh]h� gZdZ�lZ�e_glhqguo�fbdjh^\b]Zl_e_c�fZeZ�������� >`�f� ijb� \eZ`ghklb� ���� b������>`�f� ijb�\eZ`ghklb������LZdbf�h[jZahf��ijb� RSWL LG G fh`�gh� hij_^_eblv� gZijy`_gb_� 8 �� gZijy�`_gghklv� we_dljbq_kdh]h� ihey�RSWRSW L( 8 � G b jZ[hlm�we_dljhklZlb�q_kdh]h�gZdZlZ� RSW5D ^ey�ex[uo�ebg_c�guo�^bwe_dljbdh\�ijb�mkeh\bb�^\hcgh�]h�aZiZkZ�ih�we_dljbq_kdhc�gZ^_`ghklb�< lZ[ebp_�ij_^klZ\e_gu�iZjZf_lju�H �� 8 � RSWL( �� b \( � gZijy`_gghklv�we_dljbq_kdh]h�ihey�ijh[hy��oZjZdl_j�gu_�^ey�jZaebqguo�^bwe_dljbdh\�
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Ba� lZ[ebpu� fh`gh� k^_eZlv� ke_�^mxsb_�\u\h^u�G_hj]Zgbq_kdb_� hdkb^u� ^Zxl�m^h\e_l\hjbl_evgu_� agZq_gby� jZ[h�lu� we_dljhklZlbq_kdh]h� gZdZlZ� ���������� >`�f� ijb� ^\hcghf� aZiZk_� gZ�ijy`_gby� ih� qZklbqguf� jZajy^Zf� baZiZk_� gZijy`_gby� ����� ih� ijh[hx�lbibqguc� k_]g_lhwe_dljbd� %D7L2�bf__l� � ��hil5D � >`�f� ijb� ^\hc�ghf�aZiZk_�ih�qZklbqguf�jZajy^Zf�baZiZk_� �����ih�ijh[hx��hj]Zgbq_kdb_�^bwe_dljbdb�� lZdb_� dZd� ihebwlbe_g�l_j_nlZlZl� b ihebbfb^�� bf_xl�� ��hil5D � >`�f� ijb� ^\hcghf� aZ�iZk_� gZijy`_gby� ih� qZklbqguf� jZa�jy^Zf��gh� ijZdlbq_kdb� g_� bf_xl� aZ�iZkZ�gZijy`_gby�ih�ijh[hx�Bkoh^y� ba� djbl_jb_\� we_dljbq_�kdhc� gZ^_`ghklb� i_jki_dlb\gufb�ebg_cgufb� ^bwe_dljbdZfb� ^ey� ^b�we_dljbq_kdbo� fbdjh^\b]Zl_e_c� y\�eyxlky�lhevdh�^bwe_dljbdb�k ��H ! bk ^hklZlhqgh� \ukhdbfb� agZq_gbyfb�ijh[b\ghc�gZijy`_gghklb�we_dljbq_�kdh]h� ihey�� lZdb_� dZd� LZ�H��� =U2��� ZlZd`_� k_]g_lhwe_dljbdb�� gZijbf_j�lblZgZl� [Zjby� Lhgdb_� hj]Zgbq_kdb_�^bwe_dljbdb�k fZeufb�agZq_gbyfb� H�ihebwlbe_gl_j_nlZeZl�� ihebbfb^� bl�^��� ijZdlbq_kdb� g_ijb]h^gu� ih� gZ�^_`ghklb� ^ey� ijbf_g_gby� \ ^bwe_d�ljbq_kdbo�fbdjh^\b]Zl_eyo��<k_� kdZ�aZggh_� dZkZ_lky� lhevdh� hlghkbl_evgh�\ukhdh\hevlguo� ^bwe_dljbq_kdbo�fbdjh^\b]Zl_e_c� � ���8 t <��� >ey�kha^Zgby �gbadh\hevlguo ^bwe_dljb�

q_kdbo�fbdjh^\b]Zl_e_c�g_h[oh^bfh�h[_ki_qblv� _s_� h^gh� mkeh\b_� aZ\b�kbfhklv� iheyjbaZpbb� hl� we_dljbq_�kdh]h� ihey� ^bwe_dljbdh\� ^he`gZ�[ulv� g_ebg_cghc� b bf_lv� mqZklhd�j_adh]h�gZkus_gby�iheyjbaZpbb�
F_oZgbq_kdZy�gZ^_`ghklv�^bwe_dljbq_kdbo�fbdjh^\b]Zl_e_c�
< ^bwe_dljbq_kdbo� fbdjh^\b]Z�l_eyo� k dhglZdlguf� kihkh[hf� we_d�ljhf_oZgbq_kdh]h� ij_h[jZah\Zgby�wg_j]bb� f_oZgbq_kdZy� gZ^_`ghklv�dhglZdlgh]h� maeZ� \uklmiZ_l� gZ� i_j�\uc� ieZg��>ey� [hevrbgkl\Z� ijZdlb�q_kdbo�aZ^Zq� �djhf_�mkljhckl\�h^gh�djZlgh]h� ijbf_g_gby�� iZjZf_lju�gZ^_`ghklb� y\eyxlky� ^hfbgbjmx�sbfb� ih� kjZ\g_gbx� k ^jm]bfb� oZ�jZdl_jbklbdZfb�^\b]Zl_ey��gZijbf_j�k _]h�fhsghklvx��F_oZgbq_kdZy� gZ�^_`ghklv� dhglZdlgh]h� maeZ� ^bwe_d�ljbq_kdh]h� ^\b]Zl_ey� hij_^_ey_lky�\j_f_g_f� ^h� gZklmie_gby� mklZehkl�gh]h�jZajmr_gby�ih^\b`guo�ie_ghd��Z lZd`_� ^h� lZdh]h� bklbjZgby� �bagZ�rb\Zgby��ih\_joghkl_c�ie_ghd�b ^b�we_dljbdZ��ijb�dhlhjhf�m`_�kms_kl�\_ggh� baf_gyxlky� hkgh\gu_� iZjZ�f_lju�fbdjh^\b]Zl_ey�F_oZgbq_kdZy� ^he]h\_qghklv� ie_�ghd�ijb�bo�pbdebq_kdhc�gZ]jmad_�aZ\b�kbl� hl� \_ebqbgu� wlhc� gZ]jmadb�>hklZlhqgh�\ukhdmx�^he]h\_qghklv�ijb� pbdebq_kdhf� gZ]jm`_gbb�fh`�gh� ihemqblv� b ijb� bkihevah\Zgbb�

g_dhlhjuo� ihebf_jguo� ie_ghd�� gZ�ijbf_j�� ba� ihebwlbe_gl_j_nlZeZlZ��ihebbfb^Z�� H^gZdh� ^ey� mdZaZgguo�ihebf_jguo� ie_ghd� gZijy`_gb_�ij_^_eZ� mklZehklb�jZ\gh�\k_]h�ebrv����FIZ��Ijb� jZkkfhlj_gbb� \hafh`�ghkl_c� fbdjh^\b]Zl_e_c� W>I>� bWLI>��bkihevamxsbo� lZdb_�ie_gdb��ke_^m_l�mqblu\Zlv�wlhl�nZdlhj��Djh�f_� lh]h�� \ mdZaZgguo�fbdjh^\b]Zl_�eyo�\hagbdZxl�b ^jm]b_�ijh[e_fu�\k\yab�k l_f��qlh�ihebf_jgu_�ie_gdb�ih^\_j]Zxlky�\ha^_ckl\bx�g_�lhevdh�f_oZgbq_kdbo�� gh� b we_dljbq_kdbo�gZ]jmahd�� ijb\h^ysbo� d mkdhj_ggh�fm� bagZrb\Zgbx� ih^\b`guo� we_�f_glh\�Hkh[_ggh�[ukljh�\ wlhf�kem�qZ_� bagZrb\Zxlky� ^Z`_� g_� kZfb� ih�ebf_jgu_� ie_gdb�� Z bf_xsb_ky� gZ�gbo� kehb� f_lZeebaZpbb� �$O�� lhesb�ghc�hdheh�����fdf�>ey� W>I>� b WKI>�� m dhlhjuo�ih^\b`gu_� ie_gdb� \ \b^_� e_i_kldh\�\uiheg_gu� ba� f_lZeeh\�� oZjZdl_jb�klbdb�gZ^_`ghklb� agZqbl_evgh�\ur_�MklZehklgu_�k\hckl\Z�f_lZeebq_kdbo�ijm`bg� b ie_ghd� ohjhrh� bamq_gu��<hafh`gh� ^hklb`_gb_� ^hklZlhqgh�[hevrh]h� \j_f_gb� ^h� jZajmr_gby�f_lZeebq_kdbo�ie_ghd�ijb�bo�pbdeb�q_kdhc� gZ]jmad_� �bkoh^y� ba� lj_[h\Z�gbc� bo� jZ[hlu� \ l_q_gb_� ������ e_l��ijb� h[s_ijbgylhf� mkeh\bb�� dh]^Z�kmffZ� gZijy`_gbc� ba]b[Z� b jZkly�`_gby� g_� ij_\urZ_l� gZijy`_gby�ij_^_eZ�mklZehklb��Ij_^_e�mklZehklb�jy^Z f_lZeebq_kdbo �ie_ghd jZ\_g�
LZ[ebpZ�>bwe_dljbd g8 ��< H RSWL( ��<�f \( ��<�f 1 RSWLG 5D ��>`�f�

6L2� �� � ����� ����� ��� ��� ���$O�2� �� � ������� ����� ��� ��� ����7D�2� ��� �� ������� ����� �� ��� ����%D7L2� ��� ��� ��������� �������� ��� ���� ����Ihelwlbe_gl_j_nlZeZl �� ��� ������� ��������� �������� ���� ����
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�������� FIZ�� Ihwlhfm� dhgkljmdpbb�dhglZdlguo� we_f_glh\� we_dljhklZlb�q_kdbo� ^bwe_dljbq_kdbo� ieZgZjguo�^\b]Zl_e_c� y\eyxlky� \ukhdhwnn_d�lb\gufb�\ f_oZgbq_kdhf�hlghr_gbb��< e_i_kldh\uo� ^\b]Zl_eyo� bgl_j\Zeu�\j_f_gb��dh]^Z�\ gbo� \hagbdZxl�fZd�kbfZevgu_�jZkly]b\Zxsb_��hkgh\gu_��b ba]b[gu_� �\kihfh]Zl_evgu_��gZijy�`_gby��jZa^_e_gu��Ijb�fZdkbfZevghc�ly]_� ijZdlbq_kdb� ^_ckl\mxl� lhevdh�h^gb� jZkly]b\Zxsb_� gZijy`_gby�� Zba]b[gu_� gZijy`_gby� gZqbgZxl� ^_c�kl\h\Zlv� lhevdh� lh]^Z�� dh]^Z� i_j\u_�klZgh\ylky�fbgbfZevgufb�
FZl_fZlbq_kdh_�fh^_ebjh\Zgb_�jZ[hlu�^bwe_dljbq_kdbo�fbdjh^\b]Zl_e_c�>ey�ZgZebaZ�hkgh\guo�aZdhghf_j�ghkl_c� nmgdpbhgbjh\Zgby� e_i_kldh�\uo�fbdjh^\b]Zl_e_c�jZkkfhljbf�bo�fZl_fZlbq_kdmx� fh^_ev�� K_]g_lh�we_dljbd�jZkiheh`_g�gZ�ih\_joghklb�klZlhjZ�� Ijb� ih^Zq_� gZ� h[jZa_p� bf�imevkZ�gZijy`_gby� k Zfieblm^hc� 9ih^\b`gZy�ieZlnhjfZ� kh\_jrZ_l�i_�j_f_s_gb_�gZ�h^bg�rZ]� + \ke_^kl�\b_� \dexq_gby� �we_dljhggh]h� de_y���we_dljhklZlbq_kdh]h�gZdZlZ�e_i_kldZ��gZly`_gby� _]h� b ba]b[Z� �jbk����� GZ�qZevgZy� klZ^by� ^\b`_gby� ± �aZo\Zl��dhgpZ� e_i_kldZ� ± ijhbkoh^bl� \ i_j�\u_� fhf_glu� \j_f_gb� ^_ckl\by� bf�imevkZ� gZijy`_gby�� ijbeh`_ggh]h� de_i_kldm�b hkgh\Zgbx�M^_evgZy� jZ[hlZ� we_dljhklZlbq_�kdh]h�gZdZlZ� 5D �� �\Z`g_crZy� oZjZd�l_jbklbdZ� fbdjh^\b]Zl_ey�� hij_^_�ey_lky�dZd�

�� � �5D N & 9 � �
]^_� �& ± m^_evgZy�_fdhklv�� �N ± dh�wnnbpb_gl��mqblu\Zxsbc�g_iehlgh_�ijbe_]Zgb_� e_i_kldZ� d ih\_joghklb�k_]g_lhwe_dljbdZ�� JZ[hlZ� aZ� \j_fy�we_dljhklZlbq_kdh]h�gZdZlZ�

5 5 5$ D 6 � �
]^_� 5 U6 E O ± iehsZ^v�gZdZlZ�e_i_�kldZ�aZ�\j_fy�^_ckl\by�bfimevkZ�gZ�ijy`_gby�� E ± rbjbgZ�e_i_kldZ�� UO ±^ebgZ�gZdZlZ��H[sZy�^ebgZ�e_i_kldZ�

� U/ O K / � � �
]^_� / ± ^ebgZ�bah]gmlhc�qZklb�e_i_�kldZ�� K ± jZkklhygb_�jhlhj�klZlhj�FZl_fZlbq_kdZy� fh^_ev� ^\b]Zl_�ey� hkgh\ZgZ� gZ� f_lh^_� wg_j]_lbq_�kdh]h�[ZeZgkZ��;ZeZgk�wg_j]bc�^\b]Z�l_ey�bf__l�ke_^mxsbc�\b^�

�
� � ��
K5 P0 GK$ ) [ G[ $GW§ · � � �¨ ¸© ¹ ³ �

]^_� 0 ± fZkkZ�jhlhjZ�� ) ± kbeZ�gZ�]jmadb�^\b]Zl_ey��kbeZ�lj_gby��� P$ ±f_oZgbq_kdZy� jZ[hlZ� ^_nhjfZpbb� e_�i_kldZ�NhjfZ� e_i_kldZ� � �\ [ bah]gmlhc�qZklb� e_i_kldZ� \ i_j\hf� ijb[eb`_�gbb�hibku\Z_lky�dm[bq_kdhc�iZjZ[h�ehc� k ieZ\guf� dZkZgb_f� ih\_jogh�kl_c�e_i_kldZ�b k_]g_lhwe_dljbdZ�
��� �

�� � �� H HG [ G\ [ / /§ ·§ · � � � � ¨ ¸¨ ¸ ¨ ¸© ¹ © ¹ �
� �� �/ � [ / �� d d �� �W � �

���� � �� H HG [ G\ [ / /§ ·§ · � � � � ¨ ¸¨ ¸ ¨ ¸© ¹ © ¹ �
� �/ � [ / �� d d �� �� W Wd � �
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�
�� � �

� �
� �� �

/ �/�
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G\ G\K G[ G[G[ G[� �
§ · § · �¨ ¸ ¨ ¸© ¹ © ¹³ ³ �

KbeZ� gZ]jmadb� ^\b]Zl_ey� ) jZ\gZ�kbe_�lj_gby�kdhev`_gby��djhf_�lh]h��mqblu\Z_lky� b kbeZ� ^Z\e_gby� gZ� gZ�ijZ\eyxsb_��hij_^_ey_fZy�ghjfZev�ghc� khklZ\eyxs_c� gZly`_gby� e_i_�kldZ��\lhjhc�qe_g�wlh]h�\ujZ`_gby���
� �

�� � �H5 H
G) N J0 D E K G � /ª º| � �« »�« »¬ ¼ �]^_� N ± dhwnnbpb_gl� lj_gby�� J ±mkdhj_gb_�kbeu�ly`_klb�GZ� jbk�� �� ko_fZlbq_kdb� ihdZaZgh�ihke_^h\Zl_evgh_� baf_g_gb_� \h� \j_�f_gb� nhjfu� e_i_kldZ� b khhl\_lkl�\mxs__� baf_g_gb_� f_klhiheh`_gby�jhlhjZ�Ijb� bkke_^h\Zgbb� hkh[_gghkl_c�^\b`_gby� jhlhjZ� hij_^_eyebkv� ke_�^mxsb_� iZjZf_lju�� LPSW � ^ebl_ev�ghklv� bfimevkZ� gZijy`_gby�� K � rZ]�jhlhjZ�aZ�\j_fy� LPSW ��Q ± kdhjhklv�jh�lhjZ�\ fhf_gl�hdhgqZgby�bfimevkZ�� ) �kbeZ�ly]b�� IO7 ± \j_fy�k\h[h^gh]h�^\b�`_gby�� WR: N 0 JQ ± f]gh\_ggZy�fhsghklv�\ fhf_gl�hdhgqZgby�^_ckl\by�bfimevkZ�� URO/ ± ^ebgZ�we_dljhklZlbq_�kdh]h�gZdZlZ� aZ�\j_fy� LPSW �� � �VXP$ W ±we_dljbq_kdZy�wg_j]by�ijb�gZdZl_�� N$ ±wg_j]by�kbe�lj_gby��kbe�ly]b��� � �)$ W ±wg_j]by� mijm]hklb� e_i_kldZ��� � � �0$ W � 0 Q � ± dbg_lbq_kdZy�wg_j]by� jhlhjZ�� U0 ± fZdkbfZevgZy�fZkkZ�jhlhjZ��dhlhjmx�fh`_l�k^\bgmlv�^\b]Zl_ev� ijb� \u[jZgguo� iZjZf_ljZo�^\b]Zl_ey�b j_`bfZo�_]h�jZ[hlu�Ihkdhevdm� ijb� ijh\_^_gbb� qbk�e_ggh]h� ZgZebaZ� bkihevamxlky� \k_�hkgh\gu_�iZjZf_lju�dZd�e_i_kldZ�� E ���/ �� K �� ( ± fh^mev�Xg]Z����lZd�b dhg�
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Jbk����kljmdpbb� ^\b]Zl_ey� � ' � N � 0 � H ��G ��� Z lZd`_� iZjZf_lju� bklhqgbdZ�gZijy`_gby� LPSW �� 9 �� lh� fh`gh� hi�j_^_eylv� hilbfZevgu_� iZjZf_lju�^ey� dhgdj_lguo� dhgkljmdpbc� ^\b]Z�l_ey�b j_`bfh\�_]h�jZ[hlu�GZ�jbk����ij_^klZ\e_gZ�djb\Zy��oZ�jZdl_jbamxsZy� lbibqgh_� baf_g_gb_�kbeu� ly]b� ) ^\b]Zl_ey� \h� \j_f_gb��^ey�^\mo�jZaguo�gZ]jmahd��jZaguo�fZkk�jhlhjZ�0 ���A^_kv�b ^Ze__�bkihevamxl�ky� ke_^mxsb_� iZjZf_lju� e_i_kldZ���/  ff�� �E  ff�� � �HG � ff��� �5$ � >`�f��� qlh� khhl\_lkl\m_l�m^_evghc� _fdhklb� gZdZlZ� \ �����iN�ff� ijb� gZijy`_gbb� �����<�� \_eb�qbgZ� N \u[bjZeZkv�jZ\ghc������Fh`gh�hlf_lblv��qlh�\ j_Zevghf�wdki_jbf_g�l_�ijb�hkms_kl\e_gbb�we_dljhklZlbq_�kdh]h�gZdZlZ�f_lZeebq_kdh]h�e_i_kldZ�gZ� ih\_joghklv� k_]g_lhwe_dljbq_kdhc�ie_gdb�k lhesbghc� ����fdf�\_ebqbgZ��N bf_eZ�agZq_gb_���������\ aZ\bkbfh�klb�hl�dZq_kl\Z�wlhc�ie_gdb�Ba�wlh]h�jbkmgdZ�\b^gh��qlh�^\b�]Zl_ev�h[eZ^Z_l�\ukhdhc�ly]h\hc�kb�ehc� \ i_j\u_� fhf_glu� \j_f_gb� ih�ke_�gZqZeZ�^_ckl\by�gZijy`_gby��WlZ�kbeZ�\ l_q_gb_�\j_f_gb�mf_gvrZ_lky��ihkdhevdm� ba�aZ� ^\b`_gby� jhlhjZ�mf_gvrZ_lky� gZly`_gb_� e_i_kldZ��<b^gh��qlh�q_f�[hevr_�gZ]jmadZ��l_f�[he__� wnn_dlb\gh� bkihevam_lky�wg_j]by� we_dljhklZlbq_kdh]h� gZdZlZ��Ba�wlh]h ke_^m_l \u\h^���qlh�^ey�wn�

Jbk����n_dlb\gh]h� bkihevah\Zgby� wg_j]bb��ihemqZ_fhc�ijb�gZdZl_�� LPSW ^he`gZ�[ulv� hilbfZevghc� b kh]eZkh\Zgghc�k gZ]jmadhc�Jbk�� �� oZjZdl_jbam_l� lbibqgh_� ba�f_g_gb_� \h� \j_f_gb� kdhjhklb� ^\b`_�gby� jhlhjZ� ^ey� q_luj_o� agZq_gbc� gZ�]jmadb��ijb�iZjZf_ljZo��mdZaZgguo�gZ�jbk�� ��� K mq_lhf� kdZaZggh]h� hlghkb�l_evgh� baf_g_gby� ly]h\hc� kbeu� k l_�q_gb_f�\j_f_gb� lZdh_�baf_g_gb_� kdh�jhklb�ijb�fZeuo�gZ]jmadZo�g_�y\ey_lky�m^b\bl_evguf�Ihke_�\udexq_gby�gZijy`_gby�jh�lhj�ijh^he`Z_l�^\b]Zlvky�ih�bg_jpbb�b q_j_a�g_dhlhjh_�\j_fy�hklZgZ\eb\Z�_lky�� dZd�ihdZaZgh�gZ�jbk����<j_fy�^h�_]h�hklZgh\db�hij_^_ey_lky�kbehc�lj_�gby� b kdhjhklvx� jhlhjZ� \ fhf_gl�hdhgqZgby� bfimevkZ� gZijy`_gby��Fh`gh�hlf_lblv��qlh�^ey�[hevrbgkl\Z�ijZdlbq_kdb�bgl_j_kguo�kemqZ_\�imlv��ijhoh^bfuc�jhlhjhf�ih�bg_jpbb��agZ�qbl_evgh�[hevr_�jZkklhygby��gZ�dhlh�jhf�ijhbkoh^bl�jZa]hg�jhlhjZ� aZ�\j_�fy� LPSW ��LZdbf�h[jZahf��fu�ijZdlbq_�kdb� bf__f� ^_eh� k we_dljhklZlbq_kdhc��imrdhc���dhlhjZy�\uklj_eb\Z_l�jhlh�jhf� aZ� \j_fy� LPSW ��Ijb� wlhf� mkdhj_�gb_��ijbh[j_lZ_fh_�jhlhjhf�b aZ\bky�s__� hl� _]h� fZkku�� fh`_l� [ulv� hq_gv�\ukhdbf�b ^hklb]Zlv�g_kdhevdh�^_kyl�dh\� J ��\ ij_^_e_�± ^h������� J �dh]^Z�fZkkZ� jhlhjZ� jZ\gZ� fZkk_� e_i_kldZ� b[_a� mq_lZ� khijhlb\e_gby� \ha^mrghc�ih^mrdb���

Jbk����Ij_h[jZah\Zgb_� wg_j]bb� we_dljh�klZlbq_kdh]h� gZdZlZ� \h� \j_fy�^\b`_�gby�jhlhjZ�\ jZaebqgu_�nhjfu�wg_j�]bb� ± dbg_lbq_kdh]h� ^\b`_gby�� kbe�lj_gby�b wg_j]bx�mijm]h]h�ba]b[Z�e_�i_kldZ�± ^ey�^\mo�jZaebqguo�gZ]jmahd�����b ����] khhl\_lkl\_ggh��oZjZdl_jb�amxl�jbk����Z b���[�

Jbk����Z

Jbk����[
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A^_kv� djb\Zy� �� hibku\Z_l� baf_�g_gb_�h[s_]h�wg_j]hihlj_[e_gby�h[�jZapZ� \ ijhp_kk_� we_dljhklZlbq_kdh�]h�gZdZlZ�ba�\g_rg_c�p_ib��djb\Zy���oZjZdl_jbam_l� ^hex� wlhc� wg_j]bb��jZkoh^m_fmx� gZ� ijbh[j_l_gb_� jhlh�jhf�k fZkkhc� 0 dbg_lbq_kdhc�wg_j�]bb� � �0 �Q ��djb\Zy��� � wg_j]bb��aZ�ljZqb\Z_fhc� \h� \j_fy� h^gh]h� pbdeZ�gZ�ij_h^he_gb_�lj_gby��wlh�nZdlbq_�kdb� ihe_agZy� jZ[hlZ� � gZ� \g_rgxx�gZ]jmadm��� djb\Zy� �� � jZ[hlZ� ba]b[Z�e_i_kldh\� �jZ[hlZ� ijhlb\� kbe� mijm�]hklb��� DZd� \b^gh�� k jhklhf� LPSWijhbkoh^bl� i_j_jZkij_^_e_gb_� jZa�ebqguo� nhjf� wg_j]bc� \h� \j_f_gb��oZjZdl_j� wlh]h� i_j_jZkij_^_e_gby�aZ\bkbl�hl�iZjZf_ljh\�b j_`bfh\�jZ�[hlu� fbdjh^\b]Zl_ey��Fh`gh� hlf_�lblv�� qlh� ijb� baf_g_gbb� kh\hdmigh�klb� iZjZf_ljh\� fbdjh^\b]Zl_ey� ba�f_gy_lky�b oZjZdl_j�i_j_jZkij_^_e_�gby� mdZaZgguo� wg_j]bc�� b \hafh`gh�\u[jZlv� lZdb_� iZjZf_lju�� ijb� dhlh�juo� [hevrZy� qZklv� we_dljbq_kdhc�wg_j]bb� ij_h[jZam_lky� \ f_oZgbq_�kdmx�wg_j]bx� � \ ^\b`_gb_�jhlhjZ�kdhwnnbpb_glhf� ij_h[jZah\Zgby�wg_j]bb���������Jbk� ��hibku\Z_l�baf_g_gb_�rZ]Z�\h� \j_fy� jZa]hgZ�ijb� jZaebqguo�gZ�]jmadZo�[_a�mq_lZ�^\b`_gby�ih�bg_j�pbb��a^_kv� � �5$ � >`�f����Jbk�� �� oZjZdl_jbam_l� ki_pbnbdm�hl^Zqb�fhsghklb�fbdjh^\b]Zl_ey�gZ�\g_rgxx�gZ]jmadm��ih^�dhlhjhc�ih�gbfZ_lky�^\b`_gb_�fZkku�jhlhjZ�0

kh�kdhjhklvx�Q k ij_h^he_gb_f�kbe�lj_gby�� k dhwnnbpb_glhf� lj_gby� N ��DZd� \b^gh�� m\_ebqb\Zy� kbem� lj_gby��fh`gh� m\_ebqblv� ihe_agmx� fhs�ghklv�^\b]Zl_ey�
Wdki_jbf_glZevgu_�j_amevlZlu�ih�bkke_^h\Zgbx�we_dljhklZlb�q_kdh]h�gZdZlZ�gZ�ih\_joghklv�ie_gdb�k_]g_lhwe_dljbdZ�

Gb`_� ijb\_^_gu� g_dhlhju_� wdk�i_jbf_glZevgu_� ^Zggu_�� ih^l\_j�`^Zxsb_� dhjj_dlghklv� bkihevah\Z�gby� mdZaZgghc� fh^_eb� fbdjh^\b]Z�l_ey� b oZjZdl_jbamxsb_� g_dhlhju_�k\hckl\Z� jZkkfZljb\Z_fuo� ieZgZj�guo�fbdjh^\b]Zl_e_c�>ey� bkke_^h\Zgby� hkgh\guo�ijbgpbih\� we_dljhklZlbq_kdh]h� gZ�dZlZ� f_lZeebq_kdbo� e_i_kldh\� gZ�ih\_joghklv�k_]g_lhwe_dljbdZ�[ueb�kha^Zgu� wdki_jbf_glZevgu_� h[jZa�pu� fgh]he_i_kldh\uo� fbdjh^\b]Z�l_e_c��< dZq_kl\_�fZl_jbZeZ� k_]g_�lhwe_dljbdZ�bkihevah\Zebkv�ie_gdb�gbh[Zl� [Zjby� kljhgpby�%D���6U���1E�2� k ^bwe_dljbq_kdhc�ijhgbpZ_fhklvx� ����������� Lhe�sbgZ� ie_ghd� khklZ\eyeZ� ���� fdf��Hgb� kbgl_abjh\ZeZkv� f_lh^hf� <Q�jZkiue_gby� gZ� ih\_joghklv� dj_f�gb_\hc�ih^eh`db��gZ�dhlhjmx�ij_^�\Zjbl_evgh� gZghkbeky� we_dljh^��,Q�2��6Q2��� >�����@�� Khijhlb\e_�gb_� we_dljh^Z� khklZ\eyeh� �������Hf�� < dZ`^hc� ba� ^\mo� ]jmii� [ueh�ih����e_i_kldh\�� ^ebgZ�dZ`^h]h�e_�

i_kldZ���ff��rbjbgZ�����ff��GZebqb_�^\mo� ]jmii� e_i_kldh\� h[_ki_qb\Zeh�j_\_jkb\gh_�^\b`_gb_�jhlhjZ�Jbk�� �� oZjZdl_jbam_l� baf_g_gb_�kj_^g_]h�rZ]Z�jhlhjZ�fZkkhc� ����] \�ihrZ]h\hf� j_`bf_� \ g_ij_ju\ghf�^\b`_gbb�ijb�baf_g_gbb�Zfieblm^u�bfimevkh\� gZijy`_gby� b i_jbh^_�ke_^h\Zgby� �7  fk�Jbk�� ��� beexkljbjm_l� g_h[oh^b�fhklv� hilbfbaZpbb� gZ]jmadb�fbdjh�^\b]Zl_ey� ijb� aZ^Zgguo� agZq_gbyo�LPSW b 9 ^ey� h[_ki_q_gby� fZdkb�fZevghc�_]h�fhsghklb�Ijb�nbdkbjh\Zgghc� gZ]jmad_� km�s_kl\m_l� hilbfZevgZy� ^ebl_evghklv�bfimevkZ�� ijb� dhlhjhc� ^\b]Zl_ev�bf__l� gZb[hevrmx� fhsghklv�� MdZ�aZggh_�gZ�jbk����agZq_gb_�fhsghklb��ijb� ���9  <�� \ ihrZ]h\hf� j_`b�f_� ^\b`_gby� hij_^_eyehkv� ih� nhj�fme_� 3 N0 JQ �� ]^_� Q � kdhjhklv�g_ij_ju\gh]h� ^\b`_gby� jhlhjZ��Ih�kdhevdm� \ g_ij_ju\ghf� ihrZ]h\hf�^\b`_gbb� g_� mqblu\Zeky� jZa]hg� bihke_^mxs__�lhjfh`_gb_�jhlhjZ��lh�fh`gh�iheZ]Zlv��qlh�\ ^Zgghf�kemqZ_�fhsghklv�� jZa\b\Z_fZy� ijb� gZdZl_��agZqbl_evgh�[hevr_�< ijhp_kk_�wdki_jbf_glZ�baf_jy�ebkv�fZkkZ�jhlhjZ� 0 ��^ebl_evghklv�bfimevkZ� gZijy`_gby� LPSW �� dhwnnb�pb_gl�lj_gby� N ��Zfieblm^Z�bfimevkZ�9 �� iheguc� ijhe_l� jhlhjZ� + �� GZ�[ex^Zehkv� ^\b`_gb_� jhlhjZ�ijb�gZ�ijy`_gbyo����< b�f_g__��kf��jbk�����< ^\b`_gbb�jhlhjZ�fh`gh�\u^_�

Jbk���� Jbk����
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Jbk����

Jbk�����eblv� ^\_� klZ^bb�� GZ� i_j\hc� ba� gbo�jhlhj� gZ[bjZ_l� mkdhj_gb_� ih^�\ebygb_f� we_dljhklZlbq_kdbo� kbe�ijb� gZdZl_� \h� \j_fy� ^_ckl\by�bfimevkZ� gZijy`_gby� GZ� \lhjhc�klZ^bb� ihke_� kgylby� gZijy`_gby�ijhbkoh^bl� ^\b`_gb_� jhlhjZ� ih�bg_jpbb� b ihke_^mxsZy� _]h�hklZgh\dZ�ba�aZ�^_ckl\by� kbe� lj_gby�?keb� gZ� h[jZa_p� ih^Z_lky� k_jby�bfimevkh\�� lh� ^\b`_gb_� jhlhjZ�klZgh\blky�g_ij_ju\guf�

�
�


< ^Zgghc� jZ[hl_� jZkkfhlj_g�ijbgpbi� jZ[hlu� gh\h]h� we_dljh�klZlbq_kdh]h� fbdjh^\b]Zl_ey�� hl�ebqZxs_]hky� bkdexqbl_evgh� \u�khdhc� wg_j]h_fdhklvx�� _]h� dhgkl�jmdpby�b oZjZdl_jbklbdb��FZl_fZ�lbq_kdh_�fh^_ebjh\Zgb_�hkgh\guo�aZdhghf_jghkl_c� ^\b`_gby� jhlhjZ�fbdjh^\b]Zl_ey� aZ� kq_l� we_dljh�f_oZgbq_kdh]h� ij_h[jZah\Zgby�wg_j]bb� ijb� we_dljhklZlbq_kdhf�gZdZl_� f_lZeebq_kdbo� ie_ghd� gZ�ih\_joghklv�k_]g_lhwe_dljbdZ� ih�

dZaZeh� \hafh`ghklv� ^hklb`_gby� \u�khdhc� wnn_dlb\ghklb� lZdh]h� ij_h[�jZah\Zgby�wg_j]bb�± ^h��������Wdki_jbf_glZevgu_� j_amevlZlu�^Zgghc� jZ[hlu� k\b^_l_evkl\mxl� h\hafh`ghklb� kha^Zgby� f_lh^Zfb�l_ogheh]bb�fbdjhwe_dljhgbdb�rZ]h�\uo� wg_j]h_fdbo� j_\_jkb\guo� fbd�jh^\b]Zl_e_c� b ih^l\_j`^Zxl� hk�gh\gu_� aZdhghf_jghklb�\ dbg_lbd_�ij_h[jZah\Zgby� wg_j]bb�� ihemq_g�gu_� \ fh^_evguo� ij_^klZ\e_gbyo��Ijbf_g_gb_� l_ogheh]bb� fbdjh�we_dljhgbdb� \ f_oZgbd_� iha\hebl�j_adh� kgbablv� klhbfhklv� ^\b]Zl_�e_c�� m\_ebqblv� bo� ij_pbabhgghklv��i_j_clb�d b^__�bo�fZkkh\hc��rlZf�ih\db��� GZijy`_gb_� we_dljhiblZ�gby�lZdbo�^\b]Zl_e_c�khbaf_jbfh�kgZijy`_gbyfb� mkljhckl\� fbdjh�we_dljhgbdb� b fh`gh� ]h\hjblv� hkha^Zgbb� fbdjhf_oZgbq_kdbo� fbd�jhko_f��Hlf_lbf��qlh�ijb�ba]hlh\�e_gbb�]jmii�f_lZeebq_kdbo�e_i_kl�dh\� g_� ihlj_[m_lky� km[fbdjhggZy�l_ogheh]by� ± ^hklZlhqgh�bkihevah�\Zgby� ZiiZjZlmju� k ���� fdf� ijh�_dlgufb�ghjfZfb�
Kibkhd�ebl_jZlmju ��� (VDVKL� 0�� 3DFNDJHG� 6HQVRUV�� 0LFUR�DFWXDWRUV� DQG� 7KUHH�'LPHQVLRQDO� 0LFUR�IDEULFDWLRQ����-�RI�5RERWLFV�DQG�0HFKDWURUXFV�������9���� ���3������������)HGGHU�*�.���&KDQJ�-�&���+RPH�5�7��7HUPDO� $VVHPEO\� RI� 3RO\VLOLFRQ� 0LFUR�VWUXFWXUHV� :LWK� 1DUURZ� � *D S�(OHFWURVWDWLF�&RPE�'ULYH����7HFKQLFDO�'LJHVW�RI�WKH�,(((�6RKG�6WDWH� 6HQVRU� DQG� $FWXDWRU� :RUNVKRS�+LOWRQ�+HDG�,VODQG��6&��-XQH�������3�����������*UHWLOODW�0�$���7KLHEDXW�3���8QGHU�&��DQG�5RRLO�1�)��,QWHJUDWHG�FLUFXLW�FRPSDWLEOH�HOHFWURVWDWLF� SRO\VLOLFRQ�PLFURUHOD\V� ��� -�0L�FURPHFK�0LFURHQJ���9�����������3������������� <DR� -�-�� DQG� 0DF'RQD,G� -�-�� $�UPFURPDFKLQHG�� VLQJOH�FU\VWDO� VLOLFRQ�� WXQ�DEOH�UHVRQDWRU����-�0LFURPHFK�0LFURHQJ�9�����������3�������������3ROOD� -�-��0LFURHOHFWURPHFKDQLFDO�6\V�WHPV�%DVHG�RQ�)HUURHOHFWULF�7KLQ�)LOPV����0L�FURHOHFWQPF�(QJLQHHULQJ������������3����������0DWRGD� -�-��� ,VKLNDZD�� .LP� -�-�� DQG�0XOOHU�-�-��$�%LVWDEOH�6QDSSLQJ�0LFURDFWXDWRU����3URF�,(((�0LFUR�(OHFWUR�0HFKDQLFDO�6\V�

WHPV�:RUNVKRS��������3�����������7HHJDUGHQ�'���/RUHQ]�*��DQG�1HX/�5��+RZ� WR�PRGHO� DQG�VLPXODWH�PLFURJ\URVFRSH�V\VWHPV����,(((�6SHFWUXP�-XO\�������3�����±������:DNDED\DVKL�6���6DNDWD�0���*RWR�+���7DNHXFKL�0��DQG�<DGD�7��6WDWLF�&KDUDFWHU�LVWLFV� RI� 3LH]RHOHFWULF� 7KLQ� )LOP� %XGGLQJ�$FWXDWRU� -SQ� ��-� $SSO� 3K\V� 9����� ������3�������������� -HQNLQV� '�)�/��� &XQQLQJKDQL� 0�-��DQG�&OHJJ�:�:��7KH�XVH�RI�FRPSRVLWH�SLH�]RHOHFWULF� WKLFN� ILOPV� IRU� DFWXDWLRQ� DQG� FRQ�WURO�RI�PLQLDWXUH�FDQWLOHYHUV����0LFURHOHFWQPF�(QJLQHHULQJ�������������3������������<DQJ<�-���%P�&�-���0DWRED�+��DQG�0XOOHU�5�6�� 7KHUPDO� $QDKVLV� RI� D� %LVWDEOH�0LFURDFWXDWRU� ���$60(��6\PSRVLXP�RQ�0L�FUR�0UFKDQLFDO� 6\VWHPV�� '\QDPLF� 6\VWHP�DQG�&RQWURO��������9����3������������ '\DWORY�9�/���.RQ\DVKNLQ�9�9���3R�WDSRY� %�6��� 3\DQNRY� <X�$�� 3ODQDU� HOHFWUR�VWDWLF� PLFURPRWRUV� ��� (OHFWQFKHVWYR� ������� ���3���������� '\DWORY�9�/���.RQ\DVKNLQ�9�9���3R�WDSRY� %�6�� DQG� )DGHHY� 6�,�� 3O\RQRFKQD\D�HOHFWURPHNKDPFD� �1DXND� 6LE� %UDQFK�� 1R�YRVLELUVN������������S���� .RVWVRY� (�*�� DQG� '\DWORY� 9�/��(OHFWURVWDWLF� 0LFURDFWXWRQ� RQ� WKH� %DVLV� RI�)HUURHOHWQF� )LOPV� ��� -RXUQDO� RI� WKH� .RUHDQ�3K\VLFDO� 6RFLHW\�� ������ 9����� 3�� 6�����6�������� '\DWORY� 9�/�� DQG� .RVWVRY� (�*��(OHFWURPHFKDQLFDO� HQHUJ\� FRQYHUWHUV� RI� PL�FURPHFKDQLF� GHYLFHV� RQ� WKH� EDVLV� RI� IHUUR�HOHFWULF� ILOPV� ���1XFOHDU� ,QVW�DQG�0HWKRGV� LQ�3K\VLFV�5HVHDUFK��$������������3��������������'\DWORY�9�/��DQG�.RVWVRY�(�*��3OD�QDU� HOHFWURVWDWLF� PLFURPRWRU� RQ� WKH� EDVLV� RI�WKH�IHUURHOHWULF�ILOPV��)HUURHOHFWULFV����������\i_qZlb������$QWVLJLQ�9�'���(JRURY�9�0���.RVWVRY�(�*���6WHUHO\FKLQD�/��1��)HUURHOHFWULFV�SURS�HUWLHV�RI�WKLQ�VWURQWLXP�EDULXP�QLREDWH�ILOPV����)HUURHOHFWULFV�������9�����3�������������� .RVWVRY� (�*��� 0DOLQRYVNLL� 9�.��/DUJH�VFDOH�XVH�RI� IHUURHOHFWULFLW\� LQ�PLFURH�OHFWURQLFV� LV� UHDOLW\� ��� )HUURHOHFWULFV�� �����9�����3��������������%DJLQVN\�,�/��DQG�.RVWVRY�(�*�� ,Q�IRUPDWLRQ� ZULWLQJ� PHFKDQLVPV� LQ� WKLQ�ILOPV�0),6�VWUXFWXUHV� ��� )HUURHOHFWULFV�� ������9������3�������������� .RVWVRY� (�*�� )HUURHOHFWULF� ILOPV�3HFXOLDULWLHV� WKHLU� DSSOLFDWLRQ� LQ� FRQVWUXFWLRQ�RI� QHZ� JHQHUDWLRQ�PHPRU\� GHYLFHV� ��� )HUUR�HOHFWULFV��������9������3�����������
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M>D������������������������B�:��DZey_\��^�j l_og��gZmd�ijhn���<�G��Dhlh\��dZg^��l_og��gZmd��<�=��Deb\^moh\��:�I��DmoZj_gdh��dZg^�� l_og��gZmd�^hp��� GBB fgh]hijhp_kkhjguo� \uqbkebl_evguo� kbkl_f�LZ]Zgjh]kdh]h� ]hkm^Zjkl\_ggh]h� jZ^bhl_ogbq_kdh]h� mgb�\_jkbl_lZ�
GCEKIXF@EMKIHHV@�L@HLIKHV@�LCLM@GV��IJVM�LIB?;HCZ�CJKCG@H@HCZ�

< ihke_^gb_� ]h^u� hkh[mx� ZdlmZevghklv� ijbh[�j_eb� jZajZ[hldb� \ h[eZklb� kha^Zgby� fbdjhwe_d�ljhgguo� fmev�lbk_gkhjguo� mkljhckl\� jZaebqgh]h�gZagZq_gby��< hkgh\m� wlh]h� gZijZ\e_gby� iheh`_gu�ijbgpbiu� ihkljh_gby� ij_h[jZah\Zl_e_c� jZaebqguo�nbabq_kdbo� \_ebqbg� \ we_dljbq_kdb_� kb]gZeu�� ZlZd`_� gh\u_� ijbgpbiu� ba\e_q_gby� ihe_aghc� bg�nhjfZpbb� ba� wlbo� kb]gZeh\�� [Zabjmxsb_ky� gZ� kh�\f_klghc� bgl_ee_dlmZevghc� h[jZ[hld_� \k_c� kh\h�dmighklb� kb]gZeh\��ihklmiZxsbo�hl�fmevlbk_gkhj�ghc�kbkl_fu�Kha^Zgb_� lZdbo� kbkl_f� ^he`gh�� gZ� gZr� \a]ey^��jZkkfZljb\Zlvky� \ dZq_kl\_� lj_lv_c� ijhfure_gghc�j_\hexpbb� \ke_^� aZ� i_j\ufb� ^\mfy� ± fZrbggh�wg_j]_lbq_kdhc� b bgnhjfZpbhggh�dhfivxl_jghc��Ihlj_[ghklv� \ lZdbo� mkljhckl\Zo� klj_fbl_evgh� jZk�l_l� \ k\yab� k [ukljuf� jZa\blb_f� Z\lhfZlbabjh\Zg�guo� kbkl_f� dhgljhey� b mijZ\e_gby�� \g_^j_gb_f� gh�\uo� l_ogheh]bq_kdbo� ijhp_kkh\�� i_j_oh^hf� d ]b[�dbf� Z\lhfZlbabjh\Zgguf� ijhba\h^kl\Zf�� K jhklhf�Z\lhfZlbaZpbb�ijhba\h^kl\�d k_gkhjZf�lZdbo�kbkl_f�ij_^ty\eyxlky� \k_� [he__� \ukhdb_� lj_[h\Zgby�� Ih�fbfh� \ukhdbo� f_ljheh]bq_kdbo� oZjZdl_jbklbd� k_g�khju� ^he`gu h[eZ^Zlv \ukhdhc gZ^_`ghklvx�

^he]h\_qghklvx�� klZ[bevghklvx�� fZeufb� ]Z[ZjblZfb��fZkkhc� b wg_j]hihlj_[e_gb_f�� kh\f_klbfhklvx� k fbd�jhwe_dljhggufb� mkljhckl\Zfb� h[jZ[hldb� bgnhjfZpbb�ijb� gbadhc� ljm^h_fdhklb� ba]hlh\e_gby� b g_[hevrhc�klhbfhklb�Ijb� jZajZ[hld_�fbdjhwe_dljhgguo� k_gkhjguo� kbk�l_f�� dZd� ijZ\beh�� gZ� i_j_^gbc� ieZg� \u^\b]Zxlky� gh�\u_�l_ogheh]bb�b \ZjbZglu�dhgkljmdlb\guo�j_r_gbc�GZb[he__� [mjgh� jZa\b\Zxsbfky� \ ihke_^gb_� ]h^u�gZijZ\e_gb_f� ihkljh_gby� ^Zlqbdh\hc� ZiiZjZlmju� y\�ey_lky� fbdjhf_oZgbdZ�� Fbdjhf_oZgbq_kdbc� ihemijh�\h^gbdh\uc�qm\kl\bl_evguc�we_f_gl�f_f[jZggh]h�beb�[Zehqgh]h�lbiZ��bah[jZ`_gguc�gZ�jbk�����g_�bf__l�ih^�\b`guo�beb�ljmsboky�qZkl_c��JZaf_ju�_]h��dZd�ijZ\b�eh�� g_� [he__� ��� o ��� o ����ff b�fZkkZ� g_� [he__� ���� ]��<hafh`ghklv�]jmiih\h]h�ijhba\h^kl\Z�k ijbf_g_gb_f�ijhp_kkh\� nhlheblh]jZnbb� b ij_pbabhggh]h� ljZ\e_�gby��jZajZ[hldb�b kha^Zgby�we_f_glh\�k gZi_j_^�aZ^Zg�gufb�we_dljhf_oZgbq_kdbfb�iZjZf_ljZfb� �hfbq_kdbf�khijhlb\e_gb_f�� qm\kl\bl_evghklvx�� \b[jhijhqgh�klvx�� m^Z�jhklhcdhklvx� b kh[kl\_gghc� j_ahgZgkghc�qZklhlhc��kha^Z_l�j_Zevgu_�ij_^ihkuedb�^ey�ihkljh_�gby� dhgljhevgh�baf_jbl_evghc� l_ogbdb� ijZdlbq_kdb�^ey� ex[h]h� ^bZiZahgZ� baf_jy_fuo� \_ebqbg� k lj_[m_�fufb�b \hkijhba\h^bfufb�iZjZf_ljZfb�GZ� wdki_jbf_glZevgh�ijhba\h^kl\_gguo� iehsZ^yo�L_ogheh]bq_kdh]h� p_gljZ� fbdjhkbkl_fhl_ogbdb� GBB�fgh]hijhp_kkhjguo� \uqbkebl_evguo� kbkl_f� LZ]Zgjh]�kdh]h�]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ��F<K� LJLM�� khkj_^hlhq_gh� l_ogheh]bq_kdh_� h[hjm^h�\Zgb_�^ey�jZajZ[hldb�b ijhba\h^kl\Z�dj_fgb_\uo�bgl_]�

Jbk����

Ij_^klZ\e_gu j_amevlZlu�jZajZ[hlhd�L_ogh�eh]bq_kdh]h� p_gljZ� fbdjhkbkl_fhl_ogbdb� GBB�F<K� LJLM� \ h[eZklb� ihkljh_gby� fbdjhwe_d�ljhgguo� k_gkhjguo� kbkl_f� ^ey� j_r_gby� jy^Z�dhgdj_lguo� gZjh^ghohayckl\_gguo� aZ^Zq��Ijb\_�^_gu�ijbf_ju�bo�ijZdlbq_kdh]h�ijbf_g_gby��Ih�dZaZgu� hkgh\gu_� l_ogbq_kdb_� oZjZdl_jbklbdb�ih^mq_gguo� jZajZ[hlhd� b \hafh`ghklb� L_ogheh�]bq_kdh]h� p_gljZ� GBB� F<K� LJLM� ih kha^Zgbx�fbdjhwe_dljhgguo�kbkl_f�



GCEKILCLM@GH;Z�M@PHCE;�� � ������ ��

jhko_f��fbdjhk[hjhd�b ^jm]bo�fbdjhwe_dljhgguo�kljmd�lmj� b mkljhckl\� jZaebqgh]h� nmgdpbhgZevgh]h� gZagZq_�gby�H^gbf�ba�hkgh\guo�gZijZ\e_gbc�^_yl_evghklb�\ ih�ke_^g__�\j_fy� y\ey_lky�jZajZ[hldZ�b ba]hlh\e_gb_�fbd�jhwe_dljhgguo�k_gkhjguo�we_f_glh\�b ihkljh_gb_�gZ�bo�hkgh\_� dhgljhevgh�baf_jbl_evghc� ZiiZjZlmju� b fmev�lbk_gkhjguo�^bZ]ghklbq_kdbo�kbkl_f�JZajZ[hlZggZy� b hk\h_ggZy� l_ogheh]by�fbdjhijhnbebjh\Zgby� fhghdjbklZeebq_kdh]h� dj_fgby��kh\f_s_ggZy�k l_ogheh]b_c�ijhba\h^kl\Z�bgl_]jZevguo�fbdjhko_f�� ^Z_l�rbjhdb_� \hafh`ghklb� ^ey� ihkljh_gby�bgl_]jbjh\Zgguo� gZ� h^ghf� beb� g_kdhevdbo�ihemijh\h^gbdh\uo� djbklZeeZo� fgh]hnmgdpbhgZevguo�mkljhckl\�k ijbf_g_gb_f�lZd`_�we_f_glh\�fbdjhhilbdb�b bgl_]jZevghc� hilbdb�� LZdb_� kbkl_fu�� bf_xsb_�mgbnbpbjh\Zggu_� \uoh^gu_� kb]gZeu�� fh]ml� [ulv�khijy`_gu� k \uqbkebl_evghc� l_ogbdhc� ^ey� k[hjZ��h[jZ[hldb� b gZdhie_gby� bgnhjfZpbb� >ey� ihe_\uo�mkeh\bc� wdkiemZlZpbb� wlb� kbkl_fu� fh]ml�jZajZ[Zlu\Zlvky� b ba]hlZ\eb\Zlvky� \ \b^_� Z\lhghfguo�mkljhckl\� k i_j_^Zq_c� j_amevlZlh\� baf_j_gbc� \ p_glju�k[hjZ�bgnhjfZpbb�ih�jZ^bhdZgZeZf�?s_� h^gbf� mjh\g_f� bgl_]jZpbb� b khhl\_lkl\_ggh�mf_gvr_gby� kh[kl\_gguo� fZkkh]Z[Zjblguo� oZjZdl_jb�klbd�y\ey_lky�kha^Zgb_�nmgdpbhgZevgh�aZdhgq_gguo�ba�f_jbl_evguo� mkljhckl\� \ \b^_� fbdjhk[hjhd�� ba]hlh\�e_gguo�gZ�hkgh\_�fgh]hmjh\g_\uo�dj_fgb_\uo�beb�^jm�]bo�dhffmlZpbhgguo�ieZl�Hkgh\gu_� iZjZf_lju� g_dhlhjuo� dhgkljmdlb\h\� dhf�fmlZpbhgguo�ieZl�b fbdjhk[hjhd�ij_^klZ\e_gu�\ lZ[e����H[jZapu�g_dhlhjuo�dhgkljmdlb\h\�dhffmlZpbhgguo�ieZl�b fbdjhk[hjhd�ij_^klZ\e_gu�gZ�jbk����< j_amevlZl_� ijh\_^_gguo� kh\f_klguo� jZ[hl� k H:H�L:GLD�bf�= F�;_jb_\Z�^ey�kZfhe_lh\�Zfnb[bc�;_�����b;_�����[ueb�jZajZ[hlZgu�b ba]hlh\e_gu�\ lj_[m_fuo�dh�ebq_kl\Zo� ihemijh\h^gbdh\u_� ^Zlqbdb� dhgljhey� ^Z\e_�gby� gZ� ^gbs_� ]b^jhkZfhe_lZ� ijb� ihkZ^d_� _]h� gZ� \h^m��Kha^Zggu_� k_jbb� ^Zlqbdh\� L>>� ��B�� L>>���B�� L>>���B�= iheghklvx�Z^Zilbjh\Zgu�d [hjlh\hc�kbkl_f_�fZ]�gblghc�aZibkb�b mkeh\byf�wdkiemZlZpbb��<uiheg_gZ�lZd�`_�l_ogbq_kdZy�ijhjZ[hldZ�ba]hlh\e_gby�lj_odhfihg_gl�guo� ^Zlqbdh\� i_j_]jmahd� b \b[jZpbc� \ ^bZiZahg_����«������ J�gZ�jZ[hqb_�qZklhlu�^h� �����=p�k jZaf_jZfb����o ���o ���ff��fZkkhc����] b�ghjfZebah\Zgguf�\uoh^�guf�we_dljbq_kdbf�kb]gZehf�D gZklhys_fm� \j_f_gb� bf__lky� h[rbjguc� fZl_jbZe�ih�j_amevlZlZf�wdki_jbf_glZevguo�ijhjZ[hlhd�ih�aZdZaZf�ij_^ijbylbc� g_nl_obfbq_kdh]h�� wg_j]_lbq_kdh]h� bZ\lhfh[be_kljhbl_evgh]h� dhfie_dkh\� ih� kha^Zgbx� ^Zl�qbdh\� Z[khexlgh]h�� hlghkbl_evgh]h�� ^bnn_j_gpbZevgh]h�^Z\e_gby� b \Zdmmff_ljh\ gZ fZeu_� ^bZiZahgu�baf_jy_�
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ZgZeh]bqguo� mijm]bo� lhjkbhgh\� ���<g_rgyy�jZfdZ�b \gmlj_ggyy�dhe_[Z�l_evgZy� kbkl_fZ� we_dljbq_kdb� kh_^b�g_gu� f_`^m� kh[hc� b ih^dexq_gu� dgme_\hc�rbg_��<DK�fh`_l�kh\_jrZlv�\ugm`^_ggu_� dhe_[Zgby� hlghkbl_ev�gh� hkb� O ih^� ^_ckl\b_f� ]_g_jZlhjZ�]Zjfhgbq_kdbo� dhe_[Zgbc� �� b kbkl_�fu� h[deZ^hd� ��� dhlhju_� kh\f_klgh� k<DK� h[jZamxl� iehkdbc� dhg^_gkZlhj��< kemqZ_� \jZs_gby� kbkl_fu� \hdjm]�hkb�=�\g_rgyy�jZfdZ�[m^_l�kh\_jrZlv�dhe_[Zgby� hlghkbl_evgh� hkb� <�� Zf�ieblm^Z� dhlhjuo� y\ey_lky� nmgdpb_c�m]eh\hc� kdhjhklb�H b� qZklhlu� dhe_�[Zgbc�<DK��BgnhjfZpby� h[� m]eh\hc�kdhjhklb� kgbfZ_lky� k ihfhsvx� kbk�l_fu� h[deZ^hd� �� �h[jZamxsbo� k\g_rg_c� jZfdhc� iehkdbc� dhg^_gkZ�lhj�� b mkljhckl\Z� h[jZ[hldb� bgnhj�fZpbb����:gZeba� ij_^eh`_gghc� kljmdlmj�ghc�ko_fu�ihdZau\Z_l��qlh�hgZ�l_ogh�eh]bq_kdb�j_Zebam_fZ��h^gZdh�ijb�ba�]hlh\e_gbb� mkljhckl\Z� ijh[e_fgufb�\hijhkZfb�y\eyxlky�ke_^mxsb_�x kihkh[� kha^Zgby� fbdjhh[t_fZ��ihemq_gb_� ihebjh\Zgguo� ih\_jogh�kl_c� \uljZ\eb\Z_fuo� we_f_glh\��nhjfZ� ihi_j_qgh]h� k_q_gby� lhjkbh�gh\�� h[_ki_qb\Zxsbo� mijm]b_� dhe_�[Zgby�� b ihemq_gb_� g_h[oh^bfuo�jZaf_jh\�we_f_glh\�x kihkh[� \ha[m`^_gby� \ugm`^_g�guo�dhe_[Zgbc�x kihkh[� kgylby� kb]gZeZ�� y\eyx�sbcky�nmgdpb_c�m]eh\hc�kdhjhklb�x h[_ki_q_gb_� h^bgZdh\hc� kh[kl�\_gghc�qZklhlu�dhe_[Zgbc�\h�\aZbfgh�i_ji_g^bdmeyjguo�iehkdhklyo�x ]jmiih\Zy� k[hjdZ� we_f_glh\�dhgkljmdpbb�fbdjh]bjhkdhiZ�Kihkh[� kha^Zgby� we_f_glh\� mkl�jhckl\Z� �f_oZgbq_kdbo� b we_dljhg�guo�ieZl�dhe_[Zl_evghc�kbkl_fu��jZ�fhd� b lhjkbhgh\�� h[_ki_qb\Zxsbo�mijm]b_� dhe_[Zgby�� hij_^_ey_lky�l_ogheh]b_c� ba]hlh\e_gby�� Ihemq_�gb_�\ukhdh]h�j_ev_nZ�ijb� ljZ\e_gbb�^hklb]Z_lky� [eZ]h^Zjy� bkihevah\Z�

gbx� obfbq_kdh]h� Zgbahljhigh]h� beb�ieZafhobfbq_kdh]h�ljZ\e_gby�Khq_lZgb_� jZaebqguo� f_lh^h\�ljZ\e_gby� iha\hey_l� nhjfbjh\Zlv�lhj�kbhgu�� bf_xsb_� \ k_q_gbb� lj_�m]hevgmx�� ljZi_pb_\b^gmx�� o�h[jZagmx�b ijyfhm]hevgmx�nhjfu��ZlZd`_� fh`_l� h[_ki_qblv� ihemq_gb_�]eZ^dhc� �ihebjh\Zgghc�� ih\_joghklb�\uljZ\eb\Z_fuo�we_f_glh\��qlh�y\ey�_lky� g_h[oh^bfuf�� ihkdhevdm� kdZau�\Z_lky�gZ�^h[jhlghklb�dhe_[Zl_evghc�kbkl_fu�Ijh\_^_ggu_�jZkq_lu�^ey�lhjkbh�gh\� jZaebqghc� nhjfu� ihdZaZeb�� qlh�fh^mev� djmq_gby� ^ey� lhjkbhgZ� lj_�m]hevghc�nhjfu�bf__l�fZdkbfZevgh_�agZq_gb_�� Bkihevah\Zgb_� ljZi_p_b�^Zevgh]h� b ijyfhm]hevgh]h� k_q_gby�mf_gvrZ_l�fh^mev� djmq_gby� gZ� �����b ������khhl\_lkl\_ggh��GZbf_gvr__�agZq_gb_�fh^mey�djmq_gby�bf__l�lhj�kbhg� djm]ehc�nhjfu��< jZkq_lZo� bk�ihevah\Zgu�agZq_gby�iZjZf_ljh\�lhj�kbhgh\�� ba]hlh\e_gguo� ba� dj_fgby�^ebghc��� ���fdf��\ukhlhc�^ ���fdf��fh^mev�k^\b]Z�khklZ\be�*
��� ���=IZ�Ke_^m_l� hlf_lblv�� qlh� ijb� obfb�q_kdhf� ljZ\e_gbb� l_ogheh]bq_kdb�gZb[he__� e_]dh� j_Zebah\Zlv� lhjkbh�gu� ljZi_p_b^Zevghc� b lj_m]hevghc�nhjfu�� qlh� k\yaZgh� k djbklZeeh]jZ�nbq_kdhc� hjb_glZpb_c� iehkdhkl_c�ih^eh`db�dj_fgby��Ihemqblv�b^_Zev�gh� djm]eh_� k_q_gb_� lhjkbhgZ� hq_gv�keh`gh�� h^gZdh� bkihevah\Zgb_� bah�ljhiguo� ljZ\bl_e_c� iha\hey_l� ^hk�lbqv� hdjm]e_gby� hkljuo� m]eh\� ijb�g_ba[_`ghf�jZkljZ\_�^jm]bo�mqZkldh\�ih\_joghkl_c�� Ba]hlh\e_gb_� lhjkbh�gh\� k \_jlbdZevgufb� kl_gdZfb� �ijy�fhm]hevghc�nhjfhc�\ jZaj_a_��lj_[m�_l�ijbf_g_gby�ki_pbZevguo�f_lh^h\��gZijbf_j�� j_Zdlb\gh�bhggh_� ljZ\e_�gb_�>ey� \ha[m`^_gby� dhe_[Zgbc� b kgy�lby� bgnhjfZpbb� h[� m]eh\hc� kdhjhklb�p_e_khh[jZagh� bkihevah\Zlv� dhg^_gkZ�lhju� lbiZ� f_lZee�^bwe_dljbd�ihemijh\h^gbd��Ijb� wlhf�\k_�ih^\b`�gu_� qZklb� fbdjhdhe_[Zl_evghc

kbkl_fu� g_h[oh^bfh� ih^dexqblv� dgme_\hc�rbg_��Wlh� hagZqZ_l�� qlh�fZ�l_jbZe�dhe_[Zl_evguo�kbkl_f�^he`_g�[ulv� ijh\h^ysbf�� DZd� \b^gh� ba�jbk� � ��ih^dexq_gb_� d gme_\hc�rbg_�\gmlj_gg_c�dhe_[Zl_evghc�kbkl_fu�b\g_rg_c� jZfdb� h[_ki_qb\Z_lky� q_j_a�lhjkbhgu�G_^hklZldhf� lZdh]h� kihkh[Z� \ha�[m`^_gby� dhe_[Zgbc� b kgylby� ihe_a�ghc� bgnhjfZpbb� y\ey_lky� g_h[oh^b�fhklv� \ ij_pbabhgghf� ba]hlh\e_gbb�aZahjZ� \ F>I� dhg^_gkZlhjZo�� <[hevrbgkl\_�kemqZ_\�wlh�^hklb]Z_lky�f_lh^Zfb�ij_pbabhggh]h�ljZ\e_gby�bihkZ^db�ba]hlh\e_gguo�fbdjhdhe_[Z�l_evguo� kbkl_f� \ ki_pbZevgu_� ihkZ�^hqgu_�f_klZ�H[_ki_q_gb_� h^bgZdh\hc� kh[kl�\_gghc� qZklhlu� dhe_[Zgbc� \gmlj_g�g_c� kbkl_fu� b \g_rg_c� jZfdb� g_h[�oh^bfh� ^ey� wnn_dlb\ghc� jZ[hlu�F=DL�� MjZ\g_gb_� kh[kl\_gghc� qZk�lhlu�dhe_[Zgbc�ke_^mxs__�>�@���
�� �� N

N
IPOZ  ����

]^_� P b NO � fZkkZ� b ^ebgZ� dhe_[Z�l_evghc� kbkl_fu� khhl\_lkl\_ggh�
NI ± fh^mev�djmq_gby�:gZeba� \ujZ`_gby� ���� k mq_lhf�l_ogheh]bq_kdbo�\hafh`ghkl_c�ihdZ�au\Z_l�� qlh� h^gbf� ba� gZb[he__� wn�n_dlb\guo�kihkh[h\�ih^kljhcdb�kh[�kl\_gguo� qZklhl� dhe_[Zgbc� \gmlj_g�g_c� dhe_[Zl_evghc� kbkl_fu� b \g_r�g_c�jZfdb�y\ey_lky�baf_g_gb_�^ebgu�lhjkbhgZ�b�beb�fZkku�kbkl_fu�DZd�m`_�[ueh�hlf_q_gh�jZg__��hk�gh\gufb�g_^hklZldZfb�F=DL�� lZdbo�dZd�� gZijbf_j�� dhgkljmdpbb� ijb[h�jh\� dhfiZgbb� &KDUOHV� 6WDUN��'UDSHU� /DE��� ,QF��� y\ey_lky� ij_pbab�hggZy� ihkZ^dZ� fbdjhdhe_[Zl_evghc�kbkl_fu�\ ki_pbZevgh�ba]hlh\e_ggh_�ihkZ^hqgh_�f_klh��Ijb�wlhf�lhqghklv�ihkZ^db� ^he`gZ� khklZ\eylv� ������fdf��lZd�dZd hl� wlh]h� aZ\bkbl qm\�
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kl\bl_evghklv� mkljhckl\Z� d m]eh\hc�kdhjhklb�� Ba[_`Zlv� ij_pbabhgghc�ihkZ^db� fh`gh� ll_f� nhjfbjh\Zgby�dhe_[Zl_evghc� kbkl_fu� gZ� fgh]h�kehcguo� kljmdlmjZo� �lbiZ� kljmdlmj�dj_fgbc� gZ� baheylhj_� DGB��� bf_x�sbo� kljh]h� hij_^_e_ggmx� lhesbgm�fhghdjbklZeebq_kdh]h� dj_fgby� bijhf_`mlhqgh]h� kehy� ^bwe_dljbdZ��6L2� beb�fgh]hdhfihg_glgh]h�kl_d�eZ�� gZ� ki_pbZevghf� hkgh\Zgbb��L_o�gheh]by� ihemq_gby� ih^h[guo� kljmd�lmj� \dexqZ_l� hi_jZpbb� ij_pbabhg�ghc�obfbdh�f_oZgbq_kdhc�h[jZ[hldb�ieZklbg� dj_fgby�� nhjfbjh\Zgb_�j_ev_nZ� f_lh^Zfb� ljZ\e_gby� �h[uq�gh�`b^dhklgh]h�Zgbahljhigh]h�b�beb�ieZafhobfbq_kdh]h��� gZjZsb\Zgb_�\kihfh]Zl_evguo� b dhgkljmdpbhg�guo� keh_\�� kjZsb\Zgb_� dj_fgb_\uo�ieZklbg��Ih\lhjgu_�hi_jZpbb�obfb�dh�f_oZgbq_kdhc� h[jZ[hldb�� ljZ\e_�gby� b gZjZsb\Zgby� iha\heyxl� nhj�fbjh\Zlv� g_h[oh^bfmx� fgh]hkehc�gmx�kljmdlmjm�Hkgh\gufb� ijbgpbiZfb� ijh_d�lbjh\Zgby� b ba]hlh\e_gby�F=DL� ba�dj_fgby�y\eyxlky�ke_^mxsb_�x ijb[hj�^he`_g�[ulv�ba]hlh\e_g�k bkihevah\Zgb_f� bgl_]jZevghc�dj_fgb_\hc�l_ogheh]bb�x dhgkljmdpby� ijb[hjZ� ^he`gZ�h[_ki_qb\Zlv�ijhklhlm�\uiheg_gby�bjZkq_lgmx�lhqghklv�nmgdpbhgbjh\Z�gby�x aZahju�f_`^m�we_f_glZfb�dhe_�[Zl_evghc� kbkl_fu� h[_ki_qb\Zxlky�f_lh^Zfb� k_e_dlb\gh]h� ljZ\e_gby�fZl_jbZeh\� k jZaebqgufb� k\hckl\Z�fb�beb�f_lh^Zfb�ieZafhobfbq_kdh]h�ljZ\e_gby�x ]Z[Zjblgu_� jZaf_ju� f_oZgbq_�kdbo� we_f_glh\� ijb[hjZ� hij_^_ey�xlky� gZ� hkgh\Zgbb� jZkq_lZ� dhe_[Z�l_evghc� kbkl_fu� b h]jZgbqb\Zxlky�l_ogheh]bq_kdbfb� \hafh`ghklyfb�ijhba\h^kl\Z�Dhgkljmdpby�F=DL�ij_^klZ\e_gZ�gZ�jbk� �� �

?_�hkgh\m�khklZ\ey_l�dhe_[Zl_ev�gZy�kbkl_fZ�\ \b^_�p_gljZevghc�jZf�db�� ijbdj_ie_gghc� ^\mfy� lhjkbhgZ�fb�d \g_rg_c�jZfd_��dhlhjZy��\ k\hx�hq_j_^v�� ijbdj_ie_gZ� lhjkbhgZfb��jZkiheh`_ggufb� i_ji_g^bdmeyjgh�d gZijZ\e_gbx� lhjkbhgh\� p_gljZev�ghc� jZfdb�� d hkgh\Zgbx�� =_g_jZpby�b baf_j_gb_� iZjZf_ljh\� dhe_[Zgbc�hkms_kl\ey_lky� k ihfhsvx� _fdhkl�ghc� ko_fu�� jZkiheh`_gghc� gZ� g_km�s_c�ih^eh`d_�JZaf_ju� dhgkljmdpbb� jZkkqblu�\Zxlky�\ khhl\_lkl\bb�k mjZ\g_gb_f������ ihemq_gguf� iml_f� ih^klZgh\db�\ujZ`_gby� ^ey� fh^mey� djmq_gby� \mjZ\g_gb_������
�� ��

��� 6LE E W 6L
* EO : OZ U ����

]^_� EO �� E: �� E �� WO ± ]_hf_ljbq_kdb_�jZaf_ju� dhe_[Zl_evghc� kbkl_fu� �^ebgZ�� rbjbgZ�� lhesbgZ� jZfdb� b^ebgZ� lhjkbhgZ� khhl\_lkl\_ggh��jbk� �� �� 6LU ± iehlghklv�dj_fgby�J_amevlZlu� jZkq_lZ� ]_hf_ljbq_�kdbo�jZaf_jh\�dhe_[Zl_evghc�kbkl_fu�iha\hebeb�dhgdj_lbabjh\Zlv�l_ogheh�]bq_kdb_� iZjZf_lju� fgh]hkehcghc�kljmdlmju� khklZ\blv�b ijhZgZebabjh�\Zlv� wd\b\Ze_glgmx� ko_fm� iZjZabl�

guo� we_f_glh\�F=DL�� Wd\b\Ze_gl�gZy� ko_fZ� iZjZabl�guo� we_f_glh\�F=DL� ij_^klZ\e_gZ�gZ�jbk� � ��]^_� �W5 �� �W5± khijhlb\e_gb_�\gmlj_ggbo� b \g_r�gbo� lhjkbhgh\� khhl�\_lkl\_ggh�� P5 � kh�ijhlb\e_gb_� h[deZ^hd�dhg^_gkZlhjZ� \gml�j_gg_c� dhe_[Zl_evghc�kbkl_fu�� U& ± _fdhklv�dhg^_gkZlhjZ� \gml�j_gg_c�dhe_[Zl_evghc�kbkl_fu�� b& �_fdhklv�dhg^_gkZlhjZ�\g_rg_c�dhe_�[Zl_evghc� kbkl_fu�� �E5 ± khijh�lb\e_gb_� \g_rg_c� jZfdb�� S5 � kh�ijhlb\e_gb_� jZa\h^db�� Ba� ko_fu�ke_^m_l��qlh�qZklv�gZijy`_gby��h[_k�i_qb\ZxsZy� jZkdZqdm� \gmlj_gg_c�dhe_[Zl_evghc� kbkl_fu�� ihklmiZ_l�gZ�baf_jbl_evguc�dhg^_gkZlhj� b& by\ey_lky� iZjZablghc� � �I8 �� GZijy�`_gb_� I8 hij_^_ey_lky�\ujZ`_gb_f�
�

� � �U WQ P W W E S &U
8 58 5 5 5 5 5 =� � � � � � �������

]^_� �
�

U& U= -: & � _fdhklgh_�khijh�
lb\e_gb_�dhg^_gkZlhjZ� U& �� U8 � gZ�ijy`_gb_�jZkdZqdb�\gmlj_gg_c�dhe_�[Zl_evghc�kbkl_fu�Ijb� ��E  fdf�b �� ��WO  y fdf�khijhlb\e_gb_� \gmlj_gg_]h� b \g_r�g_]h� lhjkbhgh\� khklZ\bl� hl� �� ^h��� Hf�� �ijb� jZkq_l_� m^_evgh_� khijh�lb\e_gb_�dj_fgby�ijbgbfZeb�jZ\guf������Hf�kf���Khijhlb\e_gb_� \g_rg_c�b \gmlj_gg_c� jZfdb� ijb� ���EO  ffkhklZ\bl� ����Hf�� Z we_dljhijh\h^y�syy� jZa\h^dZ� ba� ihebdj_fgby� �ijb��� Hf�� khklZ\bl� ������Hf�� :gZeba�ij_^eh`_gguo� jZkq_lh\� ihdZau\Z_l��qlh�gZb[hevrbc�\deZ^�\ kmffm�iZjZ�ablguo� khijhlb\e_gbc� \ghkbl� iheb�dj_fgb_\Zy jZa\h^dZ���gZebqb_�dhlh�

Jbk�����Dhgkljmdpby�F=DL�
EO � ^ebgZ�\gmlj_gg_c�jZfdb�� E: � rbjbgZ�\gmlj_g�g_c�jZfdb�� 
EO � ^ebgZ�\g_rg_c�jZfdb�� 
E: � rbjb�gZ�\g_rg_c�jZfdb�� K � lhesbgZ�6L2��� + � lhesbgZ�[Zah\hc� ih^eh`db�� % � lhesbgZ� Q 6L� � �� WO �^ebgZ�lhjkbhgZ
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jhc� h[mkeh\e_gh� \ukhdhl_fi_jZlmj�gufb� ijhp_kkZfb� nhjfbjh\Zgby�keh_\�F=DL��H^gZdh�\hafh`gh� kgb�`_gb_�khijhlb\e_gby�jZa\h^db�\ ����jZaZ� ijb� bkihevah\Zgbb� ihebpb^h\�beb�f_lZeeh\�k gbadbf�m^_evguf�kh�ijhlb\e_gb_f�Fbdjhwe_dljhf_oZgbq_kdb_� kbk�l_fu� y\eyxlky� keh`gufb� fgh]h�kehcgufb� dhgkljmdpbyfb�� khklhy�sbfb� ba� ihemijh\h^gbdh\uo� �� ^b�we_dljbq_kdbo�b ijh\h^ysbo�keh_\�;hevrbgkl\h� l_ogheh]bq_kdbo� ijh�p_kkh\� ba]hlh\e_gby� fgh]hkehcguo�kljmdlmj� k\yaZgh� k \ukhdhl_fi_jZ�lmjgufb� hi_jZpbyfb�� <ke_^kl\b_�jZaebqbc� nbabdh�f_oZgbq_kdbo�k\hckl\� fZl_jbZeh\� \ kehyo� \hagb�dZxl� agZqbl_evgu_� f_oZgbq_kdb_� bkljmdlmjgu_� gZijy`_gby�� dhlhju_�kms_kl\_ggh� \ebyxl� gZ� l_ogheh]b�q_kdb_�ijhp_kku�nhjfbjh\Zgby� keh�_\� b k[hjdm� FWFK�� gZ� we_dljbq_�kdb_�iZjZf_lju�b dZq_kl\h�ba^_ebc�G_h^ghjh^gh_� jZkij_^_e_gb_� ^_�nhjfZpbc�b gZijy`_gbc�ih�lhesbg_�keh_\� h[mkeh\eb\Z_l� ba]b[� b dhjh[�e_gb_� dhgkljmdpbb�� GZijy`_gby�ijb\h^yl� d Zdlb\Zpbb� i_jbn_jbc�guo�� ih\_joghklguo� b ]_l_jh]_gguo�\gmlj_ggbo� bklhqgbdh\� ^bkehdZpbb�\ kehyo��Hkgh\ghc�ijbqbghc�\ebygby�f_oZgbq_kdbo� gZijy`_gbc� gZ� we_d�ljb�

q_kdb_� iZjZ�f_lju� ba^_eby�y\ey_lky� baf_�g_gb_� kljmdlm�ju� wg_j]_lbq_�kdbo� ahg� ihem�ijh\h^gbdh\uo�fZl_jbZeh\� >����@��>ey� h[_ki_�q_gby� dZq_kl\Z�ba^_ebc� g_h[�oh^bf� fbgb�fZevguc� mjh�\_gv� \gmlj_g�gbo� f_oZgbq_�kdbo� gZijy`_�gbc� \ kehyo��Ihwlhfm� jZajZ[hldZ� dhgkljmdlb\gh�l_ogheh]bq_kdbo� f_jhijbylbc� hilb�fbaZpbb� gZijy`_ggh�^_nhjfbjh\Zggh]h� khklhygby� ih�kehyf� y\ey_lky� ZdlmZevghc� aZ^Zq_c� ��^ey�j_r_gby�dhlhjhc�g_h[oh^bf�\u�[hj� iZjZf_ljh\� keh_\� k mq_lhf� kh�]eZkh\Zgby� bo� nbabdh�f_oZgbq_kdbo�k\hckl\�b ]_hf_ljbq_kdbo�jZaf_jh\�Ijb� jZajZ[hld_� fh^_eb� gZijy�`_ggh�^_nhjfbjh\Zggh]h� khklhygby�fgh]hkehcghc� kljmdlmju� mqblu\Zeb�\k_� dhgkljmdlb\gh�l_ogheh]bq_kdb_�hkh[_gghklb� bkke_^m_fh]h� ba^_eby��bkihevah\Zeb� ^hklh\_jgu_� ^Zggu_� hnbabdh�f_oZgbq_kdbo� k\hckl\Zo� fZ�l_jbZeh\�� ijbf_gyeb� h[hkgh\Zggu_�djbl_jbbb�ijhqghklghc�gZ^_`ghklb��\uy\eyeb� nZdlhju�� hdZau\Zxsbo�gZb[hevr__� \ebygb_� gZ� gZ^_`ghklv�ba^_eby�Hp_gdm� gZijy`_ggh�^_nhjfbjh�\Zggh]h�khklhygby�ijh\h^beb�k ijb�f_g_gb_f� l_hjbb� mijm]hklb� fgh]h�kehcguo� ieZklbg� >�@�� Ijb� wlhf� bk�ihevah\Zeb� ^hims_gby� h fZehklb�^_nhjfZpbc�� h g_baf_gghklb�ghjfZ�e_c��h g_gZ^Z\eb\Zgbb�keh_\��Ihwlh�fm� ihemq_ggu_� khhlghr_gby� kijZ�\_^eb\u� ^ey� lhgdbo�� `_kldbo� h^gh�jh^guo� bahljhiguo� keh_\� ihklhyg�ghc�lhesbgu��Djb\bagm�g_cljZevghc�ih\_joghklb� fgh]hkehcghc� kljmdlm�ju� ijb� l_fi_jZlmj_� 7 hij_^_eyeb�ih�nhjfme_�
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klhlu�dhe_[Zgbc�� OD � dhwnnbpb_gl��aZ\bkysbc�hl�mkeh\bc�aZdj_ie_gby�bnhjfu�dhe_[Zgbc��^ey�i_j\hc�nhjfu�ijb� dhgkhevghf� aZdj_ie_gbb������OD  �� I. � dhwnnbpb_gl��dhlh�juc� bkdexqZ_l� \ebygb_� kbkl_fZlb�q_kdhc� ih]j_rghklb�fh^mey� mijm]h�klb� \ j_amevlZl_� \hagbdgh\_gby�k^\b]h\uo� dhfihg_gl� l_gahjZ� ^_�nhjfZpbb� b bg_jpbb� \jZs_gby� ijb�\ha[m`^_gbb�dhe_[Zgbc�� L. � dhwn�nbpb_gl�� mqblu\Zxsbc� l_fi_jZlmj�gh_� jZkrbj_gb_� fZl_jbZeZ� \ bkke_�^m_fhf�bgl_j\Ze_�l_fi_jZlmj�< dZq_kl\_�dhgkljmdpbhggh]h�fZ�l_jbZeZ� fgh]hkehcghc� kljmdlmju�bkihevah\Zg�dj_fgbc��Baheypbhggu_�kehb� \uiheg_gu� ba� hdkb^Z� dj_fgby�6L2��� beb� gbljb^Z� dj_fgby� 6L�1���IeZgbjmxsb_�kehb��Z lZd`_�g_dhlh�ju_� we_f_glu� we_dljhijh\h^ghc�jZa\h^db�\uiheg_gu�ba�ihebdj_fgby�6L
�� K[hjdm� keh_\� hkms_kl\eyeb� kijbf_g_gb_f� kl_dehijbih_\�� gbadh�l_fijZlmjgh]h� k\bgph\h�kbebdZl�gh]h� fZl_jbZeZ� K���� �l_fi_jZlmjZ�kh_^bg_gby�hdheh����qK��beb�Zfhjn�gh]h� kl_deZ� [Zjbc�Zexfh�kbebdZl�ghc� kbkl_fu� ;:K� �l_fi_jZlmjZ� kh�_^bg_gby�hdheh�����qK���Nbabdh�f_oZgbq_kdb_� k\hckl\Z� fZ�l_jbZeh\�� bkihevam_fuo� ijb�nhjfb�jh\Zgbb�fgh]hkehcguo�kljmdlmj�

ij_^klZ\e_gu�\ lZ[ebp_�>�������@��Fh^mev�mijm]hklb�fZl_jbZeh\�hi�j_^_eyeb� gZ� iehkdbo� h[jZapZo� k jZa�f_jhf�\ ieZg_� �� �u ff��dhlhju_� aZ�dj_ieyeb�dhgkhevgh��Hij_^_e_gb_�j_�ahgZgkghc� qZklhlu� dhe_[Zgbc� h[jZa�ph\� ijh\h^beb� gZ� we_dljh^bgZfbq_�kdhf�\ha[m^bl_e_�dhe_[Zgbc�lbiZ�93���nbjfu��>_jjbljhg�we_dljhgbd�\b[�jZlhjk���<_ebdh[jblZgby���KhihklZ\e_gb_�hiulguo�agZq_gbc�^_nhjfZpbc� fgh]hkehcguo� kljmdlmj�k jZkq_lgufb� agZq_gbyfb� ihdZaZeb�bo� m^h\e_l\hjbl_evgmx� koh^bfhklv��JZkoh`^_gby�g_�ij_\ukbeb�������G_�khhl\_lkl\b_� jZkq_lguo� b hiulguo�^Zgguo�h[mkeh\e_gh�\ hkgh\ghf�ke_�^mxsbfb� nZdlhjZfb�� g_h^ghjh^gh�klvx� nbabdh�f_oZgbq_kdbo� iZjZf_l�jh\� b g_b^_Zevghklvx� ]_hf_ljbq_�kdhc�nhjfu�keh_\��Zgbahljhib_c�mi�jm]bo�k\hckl\�fZl_jbZeh\�keh_\�b bo�aZ\bkbfhklvx�hl� l_fi_jZlmju��h[jZ�ah\Zgb_f� mijm]h�ieZklbq_kdbo� ^_�nhjfZpbc� b j_eZdkZpb_c� f_oZgbq_�kdbo�gZijy`_gbc�\ kehyo��jZaebqb_f�kljmdlmju� b k\hckl\� fZl_jbZeZ� ]jZ�gbqguo�b h[t_fguo�mqZkldh\�keh_\�BlZd�\ im[ebdm_fhc�jZ[hl_�x jZkkfhlj_gZ� kljmdlmjgZy� ko_fZ�fbdjh]bjhkdhiZ� dhe_[Zl_evgh]h� lb�iZ�� Ij_^eh`_gZ� dhgkljmdpby�� bk�ihevamxsZy� ^hklhbgkl\Z� 62,�l_ogheh]bb�
Nbabdh�f_oZgbq_kdb_�k\hckl\Z�fZl_jbZeh\�bkihevam_fuo�\ fgh]hkehcguo�kljmdlmjZo�

FZl_jbZe Hjb_glZpby Fh^mev�mijm]hklb� ( ��=IZ Dhwnnbpb_gl�ImZkkhgZ�� Y LDEJ������ D��
Dj_fgbc ����� ������� ��������� ������������ ��� ��������� ������� ��������Ihebdj_fgbc � ������� ��� �������6L2� � �� ���� �������&��� � �� ��� �������;:K � ��� ��� ���6L�1� � ������� ���� ��������
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Kh\j_f_ggh_� jZa\blb_� fbdjhjh�[hl_ogbq_kdbo� kbkl_f� kihkh[gh�hdZaZlv� kms_kl\_ggh_� \ebygb_� gZ�fgh]b_� h[eZklb� ^_yl_evghklb�q_eh\_dZ�� DZd� kqblZxl� aZjm[_`gu_�wdki_jlu�� \ ijhfure_gghf�ijhba\h^kl\_� b f_^bpbg_� ;;,� \_dZ�fbdjhjh[hlu� [m^ml� b]jZlv� \_^msmx�jhev�� L_ogheh]bq_kdhc� [Zahc�fbdjhjh[hlhl_ogbdb� y\ey_lky�fbdjhwe_dljhf_oZgbdZ� � \ukhdZy�l_ogheh]by� ^\hcgh]h� gZagZq_gby��[ZabjmxsZyky� gZ� bkihevah\Zgbb�f_lh^h\�b kj_^kl\�fbdjhwe_dljhgbdb��< KR:�b Yihgbb�hkms_kl\ey_lky�jy^�ijh_dlh\�� p_ev� dhlhjuo� � kha^Zgb_�fbdjhjh[hlh\�IhdZaZl_evguf�ijbf_jhf�y\ey_lky�yihgkdbc� ijh_dl� �0LFURPDFKLQH�7HFKQRORJ\� 3URMHFWª�� Hg� klZjlh\Ze� \�����]h^m�b [ue�jZkkqblZg�gZ�i_jbh^�^h� ����� ]h^Z��Hkgh\ghc� p_evx� wlh]h�ijh_dlZ�y\eyehkv�jZa\blb_�l_ogheh]bc�^ey� kha^Zgby� fbdjhjh[hlhl_ogb�q_kdbo� kj_^kl\�� kihkh[guo� j_rZlv�ke_^mxsb_�aZ^Zqb�x Z\lhghfgh�i_j_^\b]Zlvky�\gml�jb� djh\_ghkguo� khkm^h\� b hj]Zgh\�`b\uo�hj]Zgbafh\��hkms_kl\eyy�^b�

Z]ghklbdm� aZ[he_\Zgbc� bobjmj]bq_kdb_�hi_jZpbb�x ijh\h^blv� ^bZ]ghklbjh\Zgb_� bj_fhgl� keh`gh]h� ijhfure_ggh]h� bljZgkihjlgh]h� h[hjm^h\Zgby� \ljm^gh^hklmiguo� f_klZo� �\gmljb�ljm[h�ijh\h^h\� Z\bZpbhgguo�^\b]Zl_e_c�� h[hjm^h\Zgby� Zlhfguo�we_dljhklZgpbc� b obfbq_kdbo�ijhba\h^kl\���H[sbc� aZieZgbjh\Zgguc� h[t_f�nbgZgkbjh\Zgby� wlh]h� ijh_dlZ�khklZ\ey_l� ����feg��^hee��Lhevdh�gZ�bamq_gb_� nmg^Zf_glZevguo� aZdhgh�f_jghkl_c� fbdjhfbjZ� \ h[eZklb� f_�oZgbdb�� ]b^jh^bgZfbdb�� l_iehi_j_�^Zqb�� jZajZ[hldm� gh\uo� fZl_jbZeh\��\ lhf� qbke_� k mijZ\ey_fufb� k\hc�kl\Zfb�� bkke_^h\Zgb_� we_f_glghc�[Zau� fbdjhmkljhckl\� �\dexqZy� l_o�gheh]bb� bo� ba]hlh\e_gby�� [ueh�aZljZq_gh�ihjy^dZ�����feg��^hee�Wlhl� ijh_dl� \uihegy_lky� \ jZfdZo�fgh]hp_e_\hc� ijh]jZffu� �,QGXVWU\�6FLHQFH� DQG� 7HFKQRORJ\� )URQWLHU�3URJUDP��� jmdh\h^kl\h� dhlhjhc� hkm�s_kl\ey_lky� :]_glkl\hf� ijhfure_g�guo� gZmd� b l_ogheh]bc� �$,67��Fbgbkl_jkl\Z�\g_rg_c�lhj]h\eb�b ijh�

M>D�������������������
E�X�;hqZjh\�� dZg^�� l_og�� gZmd�� Bgklblml� ijh[e_fguo� bkke_^h\Zgbc:?G�JN��I�I�FZevp_\ ^�j l_og��gZmd�ijhn���K_dpby�ijbdeZ^guo�ijh[e_f�ijb�Ij_ab^bmf_�J:G
LILMIZHC@�C J@KLJ@EMC=V�K;B=CMCZGCEKIXF@EMKIG@P;HCR@LECP �LCLM@GB;�KN<@AIG

JZkkfhlj_gu� hkgh\gu_� aZjm[_`gu_� ijh_dlu� \ h[eZklb� fbdjh�kbkl_fghc� l_ogbdb� b ijb\_^_gu� g_dhlhju_� ^hklb`_gby� \ wlhc�h[eZklb�� Z lZd`_� ijh\_^_gZ� hp_gdZ� fbdjhwe_dljhf_oZgbq_kdbo�kbkl_f� k ihfhsvx� dhwnnbpb_glZ� dZq_kl\Z� \ \b^_� ijhba\_^_gby�qbkeZ�ljZgabklhjh\ �L��b qbkeZ�f_oZgbq_kdbo�dhfihg_glh\ �0��
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Kh\j_f_ggh_� jZa\blb_� fbdjhjh�[hl_ogbq_kdbo� kbkl_f� kihkh[gh�hdZaZlv� kms_kl\_ggh_� \ebygb_� gZ�fgh]b_� h[eZklb� ^_yl_evghklb�q_eh\_dZ�� DZd� kqblZxl� aZjm[_`gu_�wdki_jlu�� \ ijhfure_gghf�ijhba\h^kl\_� b f_^bpbg_� ;;,� \_dZ�fbdjhjh[hlu� [m^ml� b]jZlv� \_^msmx�jhev�� L_ogheh]bq_kdhc� [Zahc�fbdjhjh[hlhl_ogbdb� y\ey_lky�fbdjhwe_dljhf_oZgbdZ� � \ukhdZy�l_ogheh]by� ^\hcgh]h� gZagZq_gby��[ZabjmxsZyky� gZ� bkihevah\Zgbb�f_lh^h\�b kj_^kl\�fbdjhwe_dljhgbdb��< KR:�b Yihgbb�hkms_kl\ey_lky�jy^�ijh_dlh\�� p_ev� dhlhjuo� � kha^Zgb_�fbdjhjh[hlh\�IhdZaZl_evguf�ijbf_jhf�y\ey_lky�yihgkdbc� ijh_dl� �0LFURPDFKLQH�7HFKQRORJ\� 3URMHFWª�� Hg� klZjlh\Ze� \�����]h^m�b [ue�jZkkqblZg�gZ�i_jbh^�^h� ����� ]h^Z��Hkgh\ghc� p_evx� wlh]h�ijh_dlZ�y\eyehkv�jZa\blb_�l_ogheh]bc�^ey� kha^Zgby� fbdjhjh[hlhl_ogb�q_kdbo� kj_^kl\�� kihkh[guo� j_rZlv�ke_^mxsb_�aZ^Zqb�x Z\lhghfgh�i_j_^\b]Zlvky�\gml�jb� djh\_ghkguo� khkm^h\� b hj]Zgh\�`b\uo�hj]Zgbafh\��hkms_kl\eyy�^b�

Z]ghklbdm� aZ[he_\Zgbc� bobjmj]bq_kdb_�hi_jZpbb�x ijh\h^blv� ^bZ]ghklbjh\Zgb_� bj_fhgl� keh`gh]h� ijhfure_ggh]h� bljZgkihjlgh]h� h[hjm^h\Zgby� \ljm^gh^hklmiguo� f_klZo� �\gmljb�ljm[h�ijh\h^h\� Z\bZpbhgguo�^\b]Zl_e_c�� h[hjm^h\Zgby� Zlhfguo�we_dljhklZgpbc� b obfbq_kdbo�ijhba\h^kl\���H[sbc� aZieZgbjh\Zgguc� h[t_f�nbgZgkbjh\Zgby� wlh]h� ijh_dlZ�khklZ\ey_l� ����feg��^hee��Lhevdh�gZ�bamq_gb_� nmg^Zf_glZevguo� aZdhgh�f_jghkl_c� fbdjhfbjZ� \ h[eZklb� f_�oZgbdb�� ]b^jh^bgZfbdb�� l_iehi_j_�^Zqb�� jZajZ[hldm� gh\uo� fZl_jbZeh\��\ lhf� qbke_� k mijZ\ey_fufb� k\hc�kl\Zfb�� bkke_^h\Zgb_� we_f_glghc�[Zau� fbdjhmkljhckl\� �\dexqZy� l_o�gheh]bb� bo� ba]hlh\e_gby�� [ueh�aZljZq_gh�ihjy^dZ�����feg��^hee�Wlhl� ijh_dl� \uihegy_lky� \ jZfdZo�fgh]hp_e_\hc� ijh]jZffu� �,QGXVWU\�6FLHQFH� DQG� 7HFKQRORJ\� )URQWLHU�3URJUDP��� jmdh\h^kl\h� dhlhjhc� hkm�s_kl\ey_lky� :]_glkl\hf� ijhfure_g�guo� gZmd� b l_ogheh]bc� �$,67��Fbgbkl_jkl\Z�\g_rg_c�lhj]h\eb�b ijh�

M>D�������������������
E�X�;hqZjh\�� dZg^�� l_og�� gZmd�� Bgklblml� ijh[e_fguo� bkke_^h\Zgbc:?G�JN��I�I�FZevp_\ ^�j l_og��gZmd�ijhn���K_dpby�ijbdeZ^guo�ijh[e_f�ijb�Ij_ab^bmf_�J:G
LILMIZHC@�C J@KLJ@EMC=V�K;B=CMCZGCEKIXF@EMKIG@P;HCR@LECP �LCLM@GB;�KN<@AIG

JZkkfhlj_gu� hkgh\gu_� aZjm[_`gu_� ijh_dlu� \ h[eZklb� fbdjh�kbkl_fghc� l_ogbdb� b ijb\_^_gu� g_dhlhju_� ^hklb`_gby� \ wlhc�h[eZklb�� Z lZd`_� ijh\_^_gZ� hp_gdZ� fbdjhwe_dljhf_oZgbq_kdbo�kbkl_f� k ihfhsvx� dhwnnbpb_glZ� dZq_kl\Z� \ \b^_� ijhba\_^_gby�qbkeZ�ljZgabklhjh\ �L��b qbkeZ�f_oZgbq_kdbo�dhfihg_glh\ �0��
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fure_gghklb� �0,7,���Ijh_dl�nbgZg�kbjm_lky�q_j_a�]hkm^Zjkl\_ggmx�dhj�ihjZpbx� �Hj]ZgbaZpby� jZa\blby� gh�\uo�\b^h\�wg_j]_lbdb�b ijhfure_g�ghklb�� �1('2��� =heh\ghc� hj]ZgbaZ�pb_c� y\ey_lky� P_glj� fbdjhfZrbg��FFK��\ Lhdbh�>���@��GZ� i_j\hf� wlZi_� bamqZebkv� nmg�^Zf_glZevgu_� aZdhghf_jghklb� fbd�jhfbjZ� \ h[eZklb� f_oZgbdb�� ]b^jh�^bgZfbdb�� l_iehi_j_^Zqb�� Hkms_kl\�eyeZkv�jZajZ[hldZ�gh\uo�fZl_jbZeh\��\ lhf� qbke_� k mijZ\ey_fufb� k\hc�kl\Zfb�� Bkke_^h\ZeZkv� we_f_glgZy�[ZaZ� fbdjhmkljhckl\�� \dexqZy� wg_j�]_lbq_kdb_�fbdjhwe_f_glu�� b l_ogh�eh]by�__ ba]hlh\e_gby�< �����]h^m�\ ijh_dl�[ueb�\dex�q_gu� jZ[hlu�� gZijZ\e_ggu_� gZ� kha�^Zgb_� fbdjhijhba\h^kl\�� l�_�� gZ�jZajZ[hldm� fbgbZlxjgh]h�� \ukhdh�lhqgh]h� b wdhghfbqgh]h� fbdjhwe_d�ljhf_oZgbq_kdh]h� h[hjm^h\Zgby��ij_^gZagZq_ggh]h� ^ey� ijhba\h^kl\Z�fbgbZlxjguo� ij_pbabhgguo� ijb[h�jh\�b mkljhckl\��< Zij_e_� ����� ]h^Z�gZqZeky� \lhjhc� aZ\_jrZxsbc� wlZi�ijh_dlZ�� \dexqZxsbc� kha^Zgb_�fbdjhkbkl_f�� kihkh[guo� hkms_kl\�eylv� Z\lhghfgh_� i_j_^\b`_gb_� bfZgbimeypbb�J_amevlZlu�� ihemq_ggu_� \ oh^_�\uiheg_gby� ijh_dlZ� �0LFURPDFKLQH�7HFKQRORJ\� 3URMHFW��� iha\heyl� kha^Z�\Zlv� jh[hlhl_ogbq_kdb_� mkljhckl\Z�^ey� ijhfure_gguo� b f_^bpbgkdbo�p_e_c�ijbf_jgh�d �����]h^m��H^gZdh�m`_������]h^m�yihgkdb_�nbjfu�ij_^�klZ\beb�gZ� jughd� jh[hlbabjh\Zggu_�b]jmrdb�k we_f_glZfb�bkdmkkl\_ggh�]h�bgl_ee_dlZ�Kh[ZdZ��bf_xsZy�q_luj_�hkgh\guo�bgklbgdlZ� �ex[h\v�� ihbkd�� ^\b`_gb_��i_j_aZjy^dZ�� b mijhs_ggmx�wfhpbhgZevgmx� fh^_ev�� Z lZd`_� kih�kh[gZy� ijbh[j_lZlv� gh\u_� gZ\udb��[ueZ� jZajZ[hlZgZ�nbjfhc� �6RQ\��b \������ ]h^m�bo�ijh^Zgh� �� luk��rlmd�ih�p_g_� �� luk�� ^hee�� FZkkZ� kZfhh[m�qZxs_]hky�ojhfbjh\Zggh]h�i_kbdZ�±

���� d]�� ^ebgZ� � ��� kf�� Dhrdm�� kih�kh[gmx� ijhbaghkblv� ��� njZa� b ih^�gbfZlv� gZkljh_gb_� kh[_k_^gbdZ�� ZlZd`_� i_j_^Z\Zlv� f_^bpbgkdmx� bg�nhjfZpbx�^ey�deb_glZ�b khh[sZlv�hkhklhygbb�iZpb_glZ�\ k_l_\hc�p_glj��ij_^klZ\beZ� \ ����� ]h^m� nbjfZ��0DWVXVKLWD� (OHFWULF��� ieZgbjmxsZy�ijh^Z\Zlv�mkljhckl\h�k �����]h^Z�ih�p_g_�����^hee�OZjZdl_jghc�q_jlhc�fbjh\h]h�l_o�gheh]bq_kdh]h� jZa\blby� ihke_^g_]h�^_kylbe_lby� ;; \_dZ� y\ey_lky� aZjh`�^_gb_� bgl_]jZevgh� h[jZamxsboky��dhfie_dkguo��l_ogheh]bc��D bo�qbk�em� hlghkylky� l_ogheh]bb� fbdjhwe_d�ljhf_oZgbq_kdbo� kbkl_f� �FWFK���Bgl_]jZpby� ^hklb`_gbc� \ h[eZklb�we_dljhgbdb��f_oZgbdb�� bgnhjfZlbdb�b baf_jbl_evghc� l_ogbdb�� h[t_�^bg_gguo� l_g^_gpb_c� d fbgbZlxjb�aZpbb�� hij_^_ebeZ� aZjh`^_gb_� wlbo�l_ogheh]bc�\ dhgp_����o ± gZqZe_����o]h^h\�� H]jhfgh_� qbkeh� �[he__� ���� \�����]��b m`_�[he__�����\ �����]h^m��mgb\_jkbl_lh\� b dhff_jq_kdbo� dhf�iZgbc� KR:� b Yihgbb�� kdhgp_gljb�jh\Z\�mkbeby�gZ�jZa\blbb�l_ogheh]bc�FWFK��hldjueb�rbjhqZcrbc�ki_dlj�bo� \hafh`gh]h� ijbf_g_gby�� H[s__�qbkeh� aZj_]bkljbjh\Zgguo� \ fbj_�iZl_glh\� \ h[eZklb� l_ogheh]bc�FWFK�j_adh�\hajhkeh�b d������]h^m�^hklb]eh� ������ ba� gbo� [he__� ����ijbgZ^e_`bl� KR:�� K_cqZk� \ wlhc�h[eZklb� _`_]h^gh� j_]bkljbjm_lky�[he__�����iZl_glh\�IhdZaZl_e_g� b jhkl� fbjh\uo�h[t_fh\� ijhba\h^kl\Z� �ijh^Z`��FWFK�� dhlhjuc� ih� kjZ\g_gbx� k����� ]h^hf� m\_ebqbeky� [he__� q_f� \� jZaZ�b khklZ\be�\ �����]h^m�ihjy^dZ���fej^��^hee��KR:��Ijh]ghabjm_lky��qlh� \ ����� ]h^m� hg� khklZ\bl� [he__��� fej^��^hee�< �����]h^m�d khi_jgbq_kl\m�^\mo�fbjh\uo� eb^_jh\� \ h[eZklb�FWFK� �KR:� b Yihgbb� � Zdlb\gh�ih^dexqbebkv�kljZgu�?\jhiu�b X]h�<hklhqghc�:abb��LZd��gZijbf_j��qbk�

eh� mgb\_jkbl_lh\� b dhff_jq_kdbo�dhfiZgbc�� aZgbfZxsboky� bkke_^h�\Zgbyfb� b jZajZ[hldZfb� l_ogheh]bc�FWFK��\ =_jfZgbb�d �����]h^m�klZ�eh� \ ���� jZaZ� [hevr_�� q_f� \ KR:� bijZdlbq_kdb� kjZ\gyehkv� k Yihgb_c��<Z`gh� hlf_lblv�� qlh� fbjh\Zy� ^bgZ�fbdZ� jZa\blby�FWFK� k\yaZgZ� k g_�mdehgguf� jhklhf� ]hkm^Zjkl\_gghc�ih^^_j`db� bkke_^h\Zgbc� b jZajZ[h�lhd�\ wlhc�h[eZklb��>Zgguc�nZdl�hi�j_^_ey_lky�\ i_j\mx�hq_j_^v�l_f��qlh�l_ogheh]bb�FWFK� \hreb� \ lm�nZam�k\h_]h�jZa\blby��dhlhjZy�lj_[m_l�^he�]hkjhqgh]h� b mklhcqb\h]h� nbgZgkb�jh\Zgby��Z bf_ggh�wlh]h�\ gug_rgbo�mkeh\byo� g_� fh]ml� k_[_� iha\heblv�fgh]b_�dhff_jq_kdb_�dhfiZgbb�< KR:� bgbpbbjmxsbf� nZdlh�jhf�\ jZa\blbb�fbdjhkbkl_fghc�l_o�gheh]bb� klZeh�ihy\e_gb_�ijh]jZffu�fbdjhwe_dljhf_oZgbq_kdbo� kbkl_f��jZajZ[hlZgghc�ih� aZdZam�MijZ\e_gby�i_jki_dlb\guo� bkke_^h\Zgbc� fbgb�kl_jkl\Z� h[hjhgu� KR:� �'$53$�� kgZa\Zgb_f� 0(06� ± �0LFURHOHFWUR�PHFKDQLFDO�6\VWHPV�� >��� �@��Hkgh\gu_�h[eZklb� \h_ggh]h� ijbf_g_gby� l_o�gheh]bc� fbdjhwe_dljhf_oZgbq_kdbo�kbkl_f� ijb\_^_gu� gZ� jbkmgd_�� Zi_j_q_gv� gZmqgh�bkke_^h\Zl_evkdbo�jZ[hl�� \ lZ[ebp_��Fbgbkl_jkl\h�h[h�jhgu�KR:� \u^_ey_l� ]jZglu� gZ� jZa�\blb_� fbdjhwe_dljhf_oZgbq_kdbo�kbkl_f� gZ� kmffm� ���feg�� ^hee�� _`_�]h^gh��GZ���c kljZgbp_�h[eh`db�`mj�gZeZ� ijb\_^_gu� k\_^_gby�� oZjZdl_�jbamxsb_�^bgZfbdm�jhklZ�ijhba\h^�kl\Z� b bkke_^h\Zgbc� \ h[eZklb�FWFK�KZg^bckdZy� eZ[hjZlhjby� \ KR:�khh[sZ_l� h jZajZ[hld_� gh\hc� l_ogh�eh]bb� fbdjhwe_dljhf_oZgbq_kdbo�kbkl_f�� ihemqb\r_c� gZa\Zgb_� �6DQ�GLD�(PEHGGHG� ,QWHJUDWHG�0LFURPHFKD�QLFDO� 6\VWHPV�� � 6(,06 ��L_ogheh]by�iha\hey_l� \uihegylv� dhfihg_glu�kbkl_f�k fbgbfZevguf�lhiheh]bq_k�dbf� jZaf_jhf� ����fdf� b l_f� kZfuf�^h[b\Zlvky� ^Zevg_cr_]h� kgb`_gby
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H[eZklb�\h_ggh]h�ijbf_g_gby�fbdjhwe_dljhf_oZgbq_kdbo �kbkl_f��FWFK�
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LZ[ebpZ�
I?J?Q?GV�G:MQGH�BKKE?>H<:L?EVKDBO �J:;HL�\uihegy_fuo�ih�aZdZam�MijZ\e_gby�i_jki_dlb\guo �bkke_^h\Zgbc�fbgbkl_jkl\Z�h[hjhgu�KR:��'$53$��\ jZfdZo�ijh]jZffu�0(06�± �Fbdjhwe_dljhf_oZgbq_kdb_�kbkl_fu�

�i�i GZa\Zgb_�l_fu�bkke_^h\Zgbc Hj]ZgbaZpby�bkihegbl_ev�� =b[db_�ijhba\h^kl\_ggu_�kbkl_fu�^ey�ki_pbZebabjh\Zgguo�fbdjhwe_dljhf_oZgbq_kdbo�kbkl_f��FWFK� $GYDQFHG�0LFUR0DFKLQHV�,QFRUSRUDWHG��$00L��� Kha^Zgb_�fhgheblguo�fmevlbFWFK�hjb_glcjh\Zgguo�fbdjhkbkl_f��gZ�h^ghc�bgl_]jZevghc�ko_f_� $QDORJ�'HYLFHV��,QF�
�� Bgl_]jbjh\Zggu_�fbgbZlxjgu_�dZf_ju�k]hjZgby�bkiZjbl_eb�^ey�\ukhdhijhba\h^bl_evguo�l_ieh\uo�^\b]Zl_e_c %DWWHOOH�0HPRULDO�,QVWLWXWH�3DFLILF�1RUWKZHVW�/DERUDWRULHV�� Kh\_jr_gkl\h\Zgb_�bgkljmf_glZevguo�fbdjhkj_^kl\ %HUNHOH\�0LFURLQVWUXPHQWV��,QF��� L_ogheh]bb�fh^mevguo�fhgheblguo�FWFK�hjb_glbjh\Zgguo�kbkl_f %HUNHOH\�6HQVRU�	�$FWXDWRU�&HQWHU��%6$&�8QLYHUVLW\�RI�&DOLIRUQLD��%HUNHOH\�� Ijhba\h^kl\h�b ijbf_g_gb_�fgh]h^Zlqbdh\uo�fbdjhkbkl_f %RHLQJ�'HIHQVH�	�6SDFH�*URXS�� Fbdjhf_oZgbq_kdb_�fZkkb\u�bkihegbl_evguo�we_f_glh\�^ey�^_nhjfbjm_fuo�a_jdZe %RVWRQ�8QLYHUVLW\
�� GZghjZaf_jgu_�we_dljhf_oZgbq_kdb_�j_ahgZlhju�^ey�mkljhckl\�h[jZ[hldb�jZ^bhkb]gZeh\ &DOLIRUQLD�,QVWLWXWH�RI�7HFKQRORJ\
�� Dj_fgb_\u_�fbdjh^bkdh\u_�fZkkb\u�^ey�mkljhckl\�ojZg_gby�bgnhjfZpbb &DUQHJLH�0HOORQ�8QLYHUVLW\

��� Fbdjhhilbdh�f_oZgbq_kdb_�kbkl_fu &DVH�:HVWHUQ�5HVHUYH�8QLYHUVLW\��� F_`^bkpbiebgZjgu_�bkke_^h\Zgby�ih�\uy\e_gbx�i_jki_dlb\guo�gZijZ\e_gbc�jZa\blby FWFK &DVH�:HVWHUQ�5HVHUYH�8QLYHUVLW\
��� L_ogheh]bb�kha^Zgby�rbjhdh^bZiZahgguo�fbdjhZdk_e_jhf_ljh\ &KDUOHV�6WDUN�'UDSHU�/DERUDWRU\��,QF���� Ijhba\h^kl\h�^_r_\uo�FWFK�hjb_glbjh\Zgguo�bg_jpbZevguo�^Zlqbdh\ &KDUOHV�6WDUN�'UDSHU�/DERUDWRU\��,QF�	�%RHLQJ�1RUWK�$PHULFD��� JZajZ[hldZ�l_ogheh]bc�ba]hlh\e_gby�FWFK��k lhiheh]bq_kdbfb�ghjfZfb�f_g__����fdf��k jZ[hq_c�qZklhlhc�^h����==p &RUQHOO�8QLYHUVLW\
��� ;bf_lZeebq_kdb_�bkihegbl_evgu_�mkljhckl\Z�^ey�fbdjhfZrbgguo�dhgkljmdpbc (4	*,&�6HQVRUV
��� GZ^_`ghklv�fbdjhf_oZgbq_kdbo�dhgkljmdpbc )DLOXUH�$QDO\VLV�$VVRFLDWHV��,QF���� Fbdjhf_oZgbq_kdb_�i_j_dexqZxsb_ky�nhlhfZljbpu *HQHUDO�(OHFWULF��� FWFK�hjb_glbjh\Zggu_��mfgu_��dhe_kZ��rbgu� *RRG\HDU�7LUH�DQG�5XEEHU�&RPSDQ\��� Gh\u_�hj]Zgbq_kdb_�fZl_jbZeu�^ey�FWFK +DUYDUG�8QLYHUVLW\��� FWFK�hjb_glbjh\Zggu_�gZkljZb\Z_fu_�hilbq_kdb_�nbevlju�^ey�rbjhdhki_dljZevguo�BD�ijb_fgbdh\�b ]ZahZgZebaZlhjh\ +RQH\ZHOO��,QF�
��� FWFK�hjb_glbjh\Zggu_�hilbq_kdb_�dhjj_eypbhggu_�ki_dljhf_ljbq_kdb_�kbkl_fu +RQH\ZHOO��,QF�
��� DhfiZdlgu_�mkljhckl\Z�ojZg_gby�bgnhjfZpbb�[hevrhc�_fdhklb ,%0�$OPDGHQ�5HVHDUFK�&HQWHU��� =b[dh_�ijhba\h^kl\h�\ukhdhqm\kl\bl_evguo�^Zlqbdh\�gZ�hkgh\_�lhgdhie_ghqguo�^_nhjfbjm_fuo�dj_fgb_\uo�ieZklbg ,QWHJUDWHG�6HQVLQJ�6\VWHPV��,QF���,66<6�
��� Ijhba\h^kl\h�fbdjhkbkl_f�^ey�f_^bpbgkdbo�b [bheh]bq_kdbo�bkke_^h\Zgbc /DZUHQFH�/LYHUPRUH�1DWLRQDO�/DERUDWRULHV��� Ijbf_g_gb_�b ijhba\h^kl\h�\ukhdhwnn_dlb\guo�fbdjhdhgkljmdpbc /RXLVLDQD�6WDWH�8QLYHUVLW\��� H^ghdjbklZevgu_�dj_fgb_\u_�fbdjh^Zlqbdb�b bkihegbl_evgu_�fbdjhwe_f_glu /XFDV�1RYD�6HQVRU
��� Kbkl_fu�Z\lhfZlbabjh\Zggh]h�ijh_dlbjh\Zgby�FWFK 0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��� Kha^Zgb_�FWFK�^ey�jZkij_^_e_gguo�dhfivxl_jguo�k_l_c 0&1&�� BgnjZkljmdlmjZ FWFK 0&1&
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Ijh^he`_gb_�lZ[ebpu�
�i�i GZa\Zgb_�l_fu�bkke_^h\Zgbc Hj]ZgbaZpby�bkihegbl_ev��� Dhfivxl_jgu_�kbkl_fu�l_ogbq_kdh]h�\b^_gby�^h�dhgljhey�gZ^�kljmdlmjZfb�FWFK 0,7
��� @b^dhklgu_�fbdjh[bhijb[hju 0,7�/LQFROQ�/DERUDWRU\��� Kh\_jr_gkl\h\Zgb_�l_ogheh]bb�FWFK�\ bgl_j_kZo�kha^Zgbc�kbkl_f�[_ahiZkghklb�fhjkdh]h \hhjm`_gby��\aju\Zl_e_c��ij_^hojZgbl_ev�guo�mkljhckl\�b l�^����kj_^kl\�[h_\h]h�hkgZs_gby�b ^ey�^jm]bo�\h_g�guo�aZ^Zq

1DYDO�6XUIDFH�:DUIDUH�&HQWHU��,QGLDQ

��� FZkk�ki_dljhf_lj�gZ�h^ghc�bgl_]jZevghc�ko_f_ +HDG�'LYLVLRQ��� JZa\blb_�ijhp_kkh\�ijhba\h^kl\Z�lblZgh\h�k\bgph\h�pbjdhgb_\uo�kieZ\h\��kh_^bg_gbc��^ey��fbdjh^Zlqbdh\�b bkihegbl_evguo�fbdjh�we_f_glh\
1RUWKURS�*UXPPDQ

��� Ijhba\h^kl\h�l_jfhig_\fZlbq_kdbo�bkihegbl_evguo�fbdjhwe_f_g�lh\�^ey�`b^dhklguo�j_]meypbhgguo�kbkl_f 3HQQV\OYDQLD�6WDWH�8QLYHUVLW\
��� EZa_jgu_��'�bgkljmf_glZ��lj_of_jgu_�baf_jbl_eb� 5HGZRRG�0LFURV\VWHPV��� FbdjhfZrbggu_�jZ^bhqZklhlgu_�i_j_dexqZl_eb�b dhg^_gkZlhju�i_�j_f_gghc�_fdhklb�^ey�\ukhdhaZsblguo�kbkl_f�k\yab�b dhffmgbdZpbc 5HYLVH��,QF�
��� Bgl_ee_dlmZevgu_�Zdlb\gh�^_ckl\mxsb_�ih\_joghklb 6DUFRV�5HVHDUFK�&RUSRUDWLRQ��� <ukhdhlhqgu_�^bZ]ghklbq_kdb_�fbdjhkj_^kl\Z�^ey�`b^dhklguo�FWFK 6DUQRII�&RUSRUDWLRQ
��� Hilbdh�f_oZgbq_kdb_�^bkie_b�\ukhdh]h�jZaj_r_gby 6LOLFRQ�/LJKW�0DFKLQHV��(FKHOOH��,QF����� Fbdjhwe_dljhf_oZgbq_kdb_�ih]ehlbl_eb�rmfZ 65,�,QWHUQDWLRQDO��� Ahg^bjmxsb_�fZljbpu�gZ�fbdjhwe_f_glZo 6WDQIRUG�8QLYHUVLW\��� FWFK�hjb_glbjh\Zggu_�kbkl_fu�b^_glbnbdZpbb�kj_^kl\Z�k\yab 7DQQHU�5HVHDUFK��� Fbdjhwe_dljhf_oZgbq_kdb_�nhlhi_j_dexqZl_eb 7H[DV�,QVWUXPHQWV��,QF���� <ZdmmfgZy�miZdh\dZ�FWFK 7H[DV�,QVWUXPHQWV��,QF���� ���]b]Z[ZclgZy�i_jkhgZevgZy�fmevlbf_^bcgZy�dZjlZ�iZfylb��520��gZ�hkgh\_�l_ogheh]bb�FWFK 706�7HFKQRORJLHV��,QF�
��� Fbdjhkimlgbdh\h_�^\b`_gb_�b kbkl_fu�ihabpbhggh]h�dhgljhey 75:�6SDFH�	�(OHFWURQLFV�*URXS��� :^Zilb\gu_�fbdjhwe_dljhf_oZgbq_kdb_�l_ogheh]bb�^ey�hilbdh�f_oZgbq_kdbo�fh^me_c�b kbkl_f 8QLYHUVLW\�RI�&DOLIRUQLD��%HUNHOH\
��� JZa\blb_�fbdjhhilbdhf_oZgbq_kdbo�BD�ijb_fgbdh\�k hilbq_kdbf�\uoh^hf 8QLYHUVLW\�RI�&DOLIRUQLD��%HUNHOH\
��� Rbjhdh^bZiZahggu_�\ukhdhlhqgu_�ihabpbhggu_�fbdjhwe_f_glu�^ey�mkljhckl\�iZfylb�gZ�fZ]gblguo�^bkdZo 8QLYHUVLW\�RI�&DOLIRUQLD��%HUNHOH\�	�,%0
��� FZeh\ukhlgu_�fbdjhkZfhe_lu�^ey�j_r_gby�aZ^Zq�hk\_s_gby [h_\hc�h[klZgh\db 8QLYHUVLW\�RI�&DOLIRUQLD��/RV�$QJHOHV
��� DhfiZdlgu_�fbdjhkbkl_fu�^ey�Zwjh^bgZfbq_kdh]h�dhgljhey�bmijZ\e_gby 8QLYHUVLW\�RI�&DOLIRUQLD��/RV�$QJHOHV
��� ;_kijh\h^gu_�bgl_]jbjh\Zggu_�fbdjh^Zlqbdb�k fZeuf�ihlj_[e_gb�_f�wg_j]bb 8QLYHUVLW\�RI�&DOLIRUQLD��/RV�$QJHOHV
��� Ijhba\h^kl\h�fbdjh^Zlqbdh\�b bkihegbl_evguo�fbdjhwe_f_glh\ 8QLYHUVLW\�RI�&DOLIRUQLD��/RV�$QJHOHV��� Iv_ahwe_dljbq_kdb_ fbdjhkbkl_fu 8QLYHUVLW\�RI�+DZDLL�DW�0DQRD��� FWFK�hjb_glbjh\Zggu_�jZkij_^_e_ggu_�kbkl_fu�obfbq_kdbo�^Zlqbdh\�^ey�fhgblhjbg]Z�[h_\hc�h[klZgh\db�b f_kl�ojZg_gby�hjm`by

8DLYHUV+\�RI�.HQWXFN\
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Ijh^he`_gb_�lZ[ebpu�
�i�i GZa\Zgb_�l_fu�bkke_^h\Zgbc Hj]ZgbaZpby�bkihegbl_ev��� Fbdjhbgkljmf_glZevguc�deZkl_j�^ey�fhgblhjbg]Z�hdjm`Zxs_c�kj_^u 8QLYHUVLW\�RI�0LFKLJDQ
��� Ijbf_g_gb_�FWFK�\ [_kijh\h^guo�kbkl_fZo�k\yab�b dhffmgbdZpbb 8QLYHUVLW\�RI�0LFKLJDQ��� Fbdjhjh[hlhl_ogbq_kdb_�k[hjhqgu_�kbkl_fu 8QLYHUVLW\�RI�6RXWKHUQ�&DOLIRUQLD��,QIRUPDWLRQ�6FLHQFHV�,QVWLWXWH��� JZa\blb_�dhgp_ipbb�Zjlbee_jbckdhc�klj_ev[u��mijZ\ey_fu_�kgZjy^u�gZ�hkgh\_�FWFK� 86�$UP\�$5'(&
��� FWFK�hjb_glbjh\Zggu_�kj_^kl\Z�Zdlb\gh]h�dhgljhey�h[t_dlh\ ;UHUR[�3DOR�$OWR5HVHDUFK�&HQWHU

jZaf_jh\� khhl\_lkl\mxsbo� kbkl_f��L_ogheh]by� h[_ki_qb\Z_l� lZd`_� j_a�dh_� m\_ebq_gb_� bgl_]jZpbb� \ kha^Z�\Z_fuo� kbkl_fZo� jZaguo� nmgdpbh�gZevguo� we_f_glh\� < wlhc� eZ[hjZ�lhjbb� hj]Zgbah\Zgu� hl^_e_gby� jh�[hlhl_ogbdb� b bkdmkkl\_ggh]h� bg�l_ee_dlZ�Eb\_jfhjkdZy� eZ[hjZlhjby� bf��Ehmj_gkZ��KR:��jZ[hlZ_l�gZ^�kha^Z�gb_f�fbdjhwe_dljhf_oZgbq_kdbo� mk�ljhckl\�� klhcdbo� d jZ^bZpbhgguf��obfbq_kdbf�b l_ieh\uf� \ha^_ckl\b�yf�� Ihemqblv� lZdb_� k\hckl\Z� iha\h�ey_l� ijbf_g_gb_� dZj[b^Z� dj_fgby� \dZq_kl\_� bkoh^gh]h� fZl_jbZeZ� ^ey�ba]hlh\e_gby�wlbo�mkljhckl\�JZajZ[hlZgguc� \ Hdjb^`kdhc�eZ[hjZlhjbb� �KR:�� fbdjhwe_dljh�f_oZgbq_kdbc� ki_dljh]jZn� h[t_fhf�� kf� \ �� luk� jZa� f_gvr_� _]h� g_bg�l_]jZevgh]h� ZgZeh]Z�� Ki_dljh]jZn�fh`_l� ijbf_gylvky� \ fhgblhjbg]h�\uo� b Z\Zjbcguo� kbkl_fZo� obfbq_k�dbo�ij_^ijbylbc�< KR:� bkke_^h\Zl_eb� FZkkZqm�k_lkdh]h�l_ogheh]bq_kdh]h�bgklblmlZ�gZf_j_gu� jZajZ[hlZlv� fbdjhjh[hl�objmj]� ^ey� \gmljbihehklguo� b\gmljbkhkm^bkluo�hi_jZpbc�d �����±����� ]h^Zf�� Z fbdjhjh[hl�^ey�f_g__�keh`guo� hi_jZpbc� fh`_l� ihy\blvky�_s_�jZgvr_�H]jhfguc�ki_dlj�FWFK�l_ogh�

eh]bc� ijb\_e� d lhfm�� qlh� \ wlhc� h[�eZklb� klZeb� \u^_eylv� m`_� hl^_evgu_�gZijZ\e_gby�ih�kha^Zgbx�x fbdjhhilhwe_dljhf_oZgbq_kdbo�kbkl_f��FHWFK���x fbdjhwe_dljhf_oZgbq_kdbo�`b^dhklguo�kbkl_f��FWF�@K���x fbdjhZdmklhwe_dljhf_oZgbq_k�dbo�kbkl_f��F:WFK��b ^j�>ey� hp_gdb� khklhygby� b i_jki_d�lb\� jZa\blby� fbdjhwe_dljhf_oZgb�q_kdbo� kbkl_f� gZ� hkgh\_� aZjm[_`guo�^Zgguo� fh`gh� \\_klb� dhwnnbpb_gl�dZq_kl\Z�� iha\heyxsbc� hp_gblv�mjh\gb� bgl_]jZpbb� FWFK� bij_^klZ\eyxsbc� kh[hc� ijhba\_^_gb_�qbkeZ� ljZgabklhjh\� �L�� b qbkeZ�f_oZgbq_kdbo� dhfihg_glh\� �F��� GZ�ihke_^g_c�kljZgbp_�h[eh`db�`mj�gZeZ�ijb\_^_g� jbkmghd�� beexkljb�jmxsbc�\hafh`ghklb� fbdjhkbk�l_fghc�l_ogbdb�� Z lZd`_� ihdZaZgu� ijbf_ju�j_ZebaZpbb� k_jbcgh� \uimk�dZ_fh]h�Zdk_e_jhf_ljZ�� ba]hlZ\eb�\Z_fh]h� ih�l_ogheh]bb� k lhiheh]b�q_kdbfb�ghjfZfb� ������� fdf�� b \ha�fh`gu_�i_jki_dlb\u� ijbf_g_gby�FWFK� ^ey�Zwjh^bgZfbq_kdh]h� mijZ\e_gby�ih\_joghklvx� djueZ� e_lZl_evgh]h�ZiiZjZlZ�� GZ� jbkmgd_� \b^gh�� qlh��qbklh�we_dljhggu_��ba^_eby�e_`Zl�ih�hkb�<��Z �qbklh�f_oZgbq_kdb_��� ih�hkb�;�� gh� gZb[he__� j_\hexpbhggu_�ijh_dlu� gZoh^ylky \� h[eZklyo�k ijb�

f_jgh� jZ\guf� dhebq_kl\hf�we_dljhgguo� b f_oZgbq_kdbo�dhfihg_glh\�� Bf_ggh� wlh� khq_lZgb_�b hldju\Z_l�gh\mx�wihom�\ kha^Zgbb�fbdjhkbkl_f�

�
�
< aZdexq_gb_� fh`gh� hlf_lblv��qlh� i_jki_dlb\u� ^Zevg_cr_]h� jZa�blby� l_ogheh]bc� FWFK� k\b^_l_ev�l\mxl�h[�bo�kihkh[ghklb�m`_�\ [eb�Zcr_f� [m^ms_f� j_\hexpbhgbabjh�Zlv� \k_� kn_ju� `bag_^_yl_evghklb�q_eh\_dZ� b ku]jZlv� \Z`gmx� jhev� \gZmqgh�l_ogbq_kdhf�jZa\blbb�fgh�bo�]hkm^Zjkl\�

Kibkhd�ebl_jZlmju����+RJDQ�+��,QYDVLRQ�RI�7KH�0LFURPDFKL�QHV����1HZ�6FLHQWLVW�����������-XQH��3������������ *DEULHO�� .DLJKDP�� 0LFURHOHFWUR�PHFKDQLFDO� 6\VWHPV� 3URJUDP�� 6XPPDU\� RI�5HVHDUFK� $FWLYLWLHV� $GYDQFHG� 5HVHDUFK�3URMHFWV�$JHQF\��-XO\����������� -7(&� 3DQHO� 5HSRUW� RQ� 0LFURHOHFWUR�PHFKDQLFDO� 6\VWHPV� LQ� -DSDQ� ��� -DSDQHVH�7HFKQRORJ\�(YDOXDWLRQ�&HQWHU��6HSWHPEHU����������� 0LFURHOHFWURPHFKDQLFDO� 6\VWHPV�0DUNHW�6WXG\����6\VWHP�3ODQQLQJ�&RUSRUDWL�RQ��-XO\����������� 0LFURHOHFWURPHFKDQLFDO� 6\VWHPV�0LOOWDU\� $SSOLFDWLRQV� ��� 6\VWHP� 3ODQQLQJ�&RUSRUDWLRQ��'HFHPEHU��������� *DEULHO�� .DLJKDP�� (QJLQHHULQJ�0LFURVFRSLF� 0DFKLQHV� ��� 6FLHQWLILF�$PHULFDQ��6HSWHPEHU��������
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F?@>MG:JH>GUC�KBFIHABMF��FBDJHJH;HLU��FBDJHF:RBGU�B KBKL?FU�
F_`^mgZjh^guc� kbfihabmf� �Fbdjhjh[hlu�� fbdjhfZrbgu� b kbkl_fu��� ijh\h^bfuc� ������ ghy[jy� ����� ]h^Z� \Fhkd\_�\ jZfdZo�F_`^mgZjh^ghc�ijh]jZffu�ih�i_jki_dlb\ghc�jh[hlhl_ogbd_��,$53���ijba\Zg�hljZablv�kh\j_f_ggh_�khklhygb_�\ l_ogheh]bb�fbdjhfZrbg�b fbdjhkbkl_f�b hij_^_eblv�hkgh\gu_�gZijZ\e_gby�bo�[m^ms_]h�jZa\blby��GZ�kbfihabmf_� \ khhl\_lkl\bb� k ijh]jZffhc� [m^ml� ij_^klZ\e_gu� j_amevlZlu� nmg^Zf_glZevguo� bkke_^h\Zgbc� bjZajZ[hlhd�� Z lZd`_� ijbf_g_gby� wlhc� gh\_cr_c� l_ogbdb�� LZdbfb� [mjgh� jZa\b\Zxsbfbky� b ihl_gpbZevgufb�h[eZklyfb� ijbf_g_gbc� fh]ml� kem`blv� ijhfure_gghklv� b ij_`^_� \k_]h� fZrbghkljh_gb_�� \dexqZy� dhkfbq_kdb_�bkke_^h\Zgby�� hd_Zgheh]bx�� f_^bpbgkdmx� l_ogbdm�� f_^bpbgkdmx� b l_ogbq_kdmx� ^bZ]ghklbdm�� Z\bZkljh_gb_� bkm^hkljh_gb_��wg_j]_lbdm��GZ�kbfihabmf_�[m^ml�ij_^klZ\e_gu�ljZ^bpbhggu_�b gh\_crb_�FWFK�l_ogheh]bb��\ lhf�qbke_�gh\Zy�jZajZ[hlZggZy�jhkkbckdbfb�mq_gufb�kl_deh\hehdhggZy�l_ogheh]by�k_jbcgh]h�b fZkkh\h]h�ijhba\h^kl\Z��iha\heyxsZy�ihemqZlv�h[t_fgu_�fbdjhdhfihg_glu��dhlhju_�\ [m^ms_f�fh`gh�[m^_l�bkihevah\Zlv�dZd�klZg^Zjlgu_�\ fbdjhk[hjd_� fZrbg� b kbkl_f�� H`b^Zxlky� \uklmie_gby� mq_guo� ba�NjZgpbb�� KR:�� Yihgbb�� =_jfZgbb�� DblZy��R\_cpZjbb�b Jhkkbb�k aZy\e_ggufb�b j_dhf_g^h\Zggufb�Ijh]jZffguf�dhfbl_lhf�[he__����^hdeZ^Zfb�< qZklghklb�� [m^ml� ij_^klZ\e_gu� gh\_crb_� ^hklb`_gby� ih� hkgh\guf� gZijZ\e_gbyf� gZmdb� b l_ogheh]bc� \fbdjhfbj_�Nmg^Zf_glZevgu_�bkke_^h\Zgby�b jZajZ[hldb�\dexqZxl�x kha^Zgb_�fbdjh^Zlqbdh\ ��fbdjhZdlxZlhjh\ ��fbdjh^\b]Zl_e_c �x fbdjhmijZ\e_gb_ � gZ� jZaebqguo� mjh\gyo�� \dexqZy� ijbgylb_ � j_r_gbc�� mijZ\e_gb_ � k we_f_glZfb � bkdmkkl\_ggh]h �bgl_ee_dlZ ��jZkij_^_e_ggh_ �mijZ\e_gb_�x bgl_]jZpbx �f_oZgbq_kdbo �b we_dljhgguo �dhfihg_glh\ �\ _^bgu_�[ehdb�x kha^Zgb_�bklhqgbdh\ �iblZgby�^ey�fbdjhkbkl_f �b fbdjhjh[hlh\ �x kha^Zgb_�bgnhjfZpbhgguo �fbdjhkbkl_f �b l_e_dhffmgbdZpbhggh]h �\aZbfh^_ckl\by �jh[hlh\�x fbdjhdbg_fZlbdm ��^bgZfbq_kdb_ �ijhp_kku �\ fbdjhjh[hlZo ��fbdjhlj_gb_ �b kfZadm�L_ogheh]bb�ba]hlh\e_gby�fbdjhjh[hlh\��fbdjhfZrbg��kbkl_f�b bo�dhfihg_glh\�\dexqZxl�x /,*$�l_ogheh]bx�x kl_deh\hehdhggmx �l_ogheh]bx �ijhkljZgkl\_ggh]h �ba]hlh\e_gby �fbdjhkbkl_f �b bo�dhfihg_glh\ �x dj_fgb_\mx �l_ogheh]bx �Fbdjhwe_dljhf_oZgbq_kdb_� kbkl_fu� �kms_kl\mxsb_� b ihl_gpbZevgu_�� gZoh^yl� ijbf_g_gb_� \ jZaebqguo�h[eZklyo��lZdbo�dZd�x f_^bpbgkdh_ �ijb[hjhkljh_gb_ �x [bhbg`_g_jby�b [bhl_ogheh]by �x gZ\b]Zpby �� fh[bevgu_ � kbkl_fu �� wg_j]_lbq_kdb_ � mklZgh\db �� bgki_dpby � hdjm`Zxs_c � kj_^u�� l_ogbq_kdZy �^bZ]ghklbdZ �x fZrbghkljh_gb_ �x wg_j]_lbdZ �Kbfihabmf� \dexqZ_l� ij_^klZ\e_gb_� j_]meyjguo� ^hdeZ^h\�� Z lZd`_� ^bkdmkkbx� aZ� djm]euf� klhehf�� h[smx�^bkdmkkbx��ijh\_^_gb_�\b^_hk_dpbb�Hj]ZgbaZlhjZfb�kbfihabmfZ�y\eyxlky�J:G��Fbgbkl_jkl\h�gZmdb�b l_ogheh]bc��Bgklblml�ijh[e_f�f_oZgbdb�J:G�L_fZlbq_kdh_� kihgkbjh\Zgb_� kbfihabmfZ� hkms_kl\ey_lky� ij_^klZ\bl_eyfb� F_`^mgZjh^ghc� ijh]jZffu� ih�i_jki_dlb\ghc� jh[hlhl_ogbd_� �,$53� �� kljZg�mqZklgbp� \uiheg_gby� wlhc� ijh]jZffu� � KR:��NjZgpbb�� =_jfZgbb��BlZebb��DblZy��Yihgbb�b Jhkkbb�NbgZgkh\Zy�ih^^_j`dZ�kbfihabmfZ�hkms_kl\ey_lky�Jhkkbckdbf�nhg^hf�nmg^Zf_glZevguo�bkke_^h\Zgbc��JNNB���]jZgl�������������b Fbgbkl_jkl\hf�gZmdb�b l_ogheh]bc�GZklhysbc� kbfihabmf� \ jZfdZo� ,$53� y\ey_lky� lj_lvbf� ih� ^Zgghc� l_fZlbd_�� I_j\uc� b \lhjhc� kbfihabmfu�ijh\h^bebkv�\ Yihgbb�b DblZ_� <�=��=jZ^_pdbc��^�j l_og��gZmd�ijhn���khij_^k_^Zl_ev hj]�dhfbl_lZ F_`^mgZjh^gh]h kbfihabmfZ� �Fbdjhjh[hlu��fbdjhfZrbgu�b kbkl_fu���������ghy[jy �����]��
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&217(176�
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