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H[sZy oZjZdl_jbklbdZ�jZ[hlu:dlmZevghklv l_fu< l_q_gb_� fgh]bo� e_l� g_� hkeZ[_\Z_l� bgl_j_k� d bkke_^h\ZgbyfjZ^bZpbhgghc�klhcdhklb�b ]jZnblbaZpbb�ZefZaZ��Lhfm�_klv�g_kdhevdh�ijbqbg�<h�i_j\uo�� ZefZa� \ ghjfZevguo� mkeh\byo� y\ey_lky� f_lZklZ[bevghc� nZahcm]e_jh^Z�b ijb�jZ^bZpbhgghf�ih\j_`^_gbb�fh`_l�ljZgknhjfbjh\Zlvky�\ [he__klZ[bevgmx� ]jZnblhih^h[gmx� nZam�� Bkke_^h\Zgb_� ]jZnblbaZpbb� ijbjZ^bZpbhgghf�ih\j_`^_gbb�fh`_l�ijheblv�k\_l�gZ�nbabdm�lZdh]h�i_j_oh^Z��<h�\lhjuo�� h^ghc� ba� gZb[he__� i_jki_dlb\guo� h[eZkl_c� ijbf_g_gby� ZefZaZy\eyxlky� ^Zlqbdb� \k_o� \b^h\� bhgbabjmxsbo� baemq_gbc� b gm`gh� agZlvf_oZgbafu� ih\j_`^_gby� lZdbo� ^Zlqbdh\ >�@�� <�lj_lvbo�� ^h� kbo� ihj� h^gbf� bagZb[he__� wnn_dlb\guo�f_lh^h\�fh^bnbdZpbb� k\hckl\� ZefZaZ� y\ey_lky�bhggZybfieZglZpby >�@��K _z ihfhsvx�gZmqbebkv�^_eZlv�ihemijh\h^gbdh\u_�kehbj�lbiZ� ohjhr_]h� dZq_kl\Z� b ^Z`_� ba]hlZ\eb\Zlv� dh_�dZdb_� ijb[hjgu_kljmdlmju��Ihke_�bfieZglZpbb�g_h[oh^bfh�hl`_qv�fZl_jbZe��qlh[u�mkljZgblv�gZkdhevdh� wlh� \hafh`gh�� jZ^bZpbhggu_� ih\j_`^_gby�� F_lZklZ[bevghklvZefZaghc� nZau� gZdeZ^u\Z_l� h]jZgbq_gb_� gZ� \hafh`gmx� l_fi_jZlmjm� hl`b]Z�Ijb� l_fi_jZlmjZo� \ur_ ���� qK ijb� gbadbo� ^Z\e_gbyo� gZqbgZ_lkyg_h^ghjh^gZy� ]jZnblbaZpby� ih\_joghklb� ZefZaZ��Ih� wlhc� ijbqbg_� iheghklvxmkljZgblv� \k_� jZ^bZpbhggu_� ^_n_dlu� ijb� hl`b]_� g_� m^Z_lky� ba�aZ� \ukhdhcl_fi_jZlmju� >_[Zy� ZefZaZ �a ���� D >�� �@��� HklZlhqgu_� ^_n_dlu� \ebyxl� gZwe_dljbq_kdb_�k\hckl\Z�bfieZglbjh\Zggh]h�fZl_jbZeZ�Ijb� [hevrbo� ^haZo� bfieZglZpbb� \hagbdZ_l� m]jhaZ� ]jZnblbaZpbb� kehz\ZefZaZ� k gZb[hevrbf� jZ^bZpbhgguf� ih\j_`^_gb_f�� =jZnblbaZpby ±� wlhljZgknhjfZpby� ZefZaZ�� ]^_� Zlhfu� k\yaZgu� VS� k\yayfb�� \ fZl_jbZe�� ]^_�� dZd� \]jZnbl_�� Zlhfu� k\yaZgu� VS� k\yayfb�� K h^ghc� klhjhgu� wlh� y\e_gb_� deZ^zlg_dhlhjuc� ij_^_e� ijbf_g_gbx� bhgghc� bfieZglZpbb� \ ZefZa_�� Z k� ^jm]hchldju\Z_l� \hafh`ghklb� bkihevah\Zgby� aZ]em[ezgguo� b ih\_joghklguo]jZnblbabjh\Zgguo�keh_\�\ dZq_kl\_�iZkkb\guo�b Zdlb\guo�we_f_glh\�ZefZaghcwe_dljhgbdb��FZl_jbZe�\ lZdbo�kehyo�hq_gv�gZihfbgZ_l�ih�k\hckl\Zf�]jZnbl�±ih]ehsZ_l� k\_l� b ohjhrh� ijh\h^bl� lhd�� ohly� \hijhk� h fbdjhkljmdlmj_� wlh]h\_s_kl\Z�k_cqZk�gZoh^blky�\ klZ^bb�bamq_gby�
P_ev�bkke_^h\Zgby< gZklhys_c�jZ[hl_�klZ\blky�p_ev�wdki_jbf_glZevgh�bkke_^h\Zlv�ijbjh^mjZ^bZpbhggh]h� ih\j_`^_gby� ZefZaZ�� ijhp_kku� ljZgknhjfZpbb� ^_n_dlh\� b



�

nhjfbjh\Zgby�]jZnblbabjh\Zggh]h�fZl_jbZeZ�
Hkgh\gu_�aZ^Zqb< jZfdZo�gZklhys_c�jZ[hlu�klhyl�ke_^mxsb_�aZ^Zqb�� bkke_^h\Zlv� jZ^bZpbhggh_� ih\j_`^_gb_� ZefZaZ� ijb� bhgghc� bfieZglZpbbf_lh^Zfb�hilbq_kdh]h�ijhimkdZgby�b baf_j_gby�\kimoZgby�� ijhke_^blv� ijhp_kk� hl`b]Z� jZ^bZpbhgguo� ^_n_dlh\� b mklZgh\blvaZdhghf_jghklb�nhjfbjh\Zgby�]jZnblbabjh\Zgguo�keh_\�� bkke_^h\Zlv�hilbq_kdb_�k\hckl\Z�]jZnblbabjh\Zgguo�keh_\�� hibkZlv� b bamqblv� y\e_gby�� \hagbdZxsb_� ijb� hl`b]_� ZefZaZ�bfieZglbjh\Zggh]h�bahlhiZfb�\h^hjh^Z�� bkke_^h\Zlv�y\e_gb_�[ebkl_jbg]Z�\ ZefZa_�
H[t_dl�bkke_^h\Zgby�b wdki_jbf_glZevguc�ih^oh^Hkgh\gu_� wdki_jbf_glZevgu_� ^Zggu_� ihemq_gu� gZ� ijbjh^guofhghdjbklZeebq_kdbo� h[jZapZo�� Bkihevah\Zebkv� ihebjh\Zggu_� ieZklbgdb�\uj_aZggu_�\ iehkdhklyo�������b �������Lbibqgu_�ebg_cgu_�jZaf_ju�ieZklbghd±���� ff��Z lhesbgu�������� fdf��Q_j_a�fZkdb�k hl\_jklbyfb�bfieZglbjh\Zebkvbhgu +��� '��� +H� b &� k wg_j]byfb� ^h� ��� dw<�� BhggZy� bfieZglZpbyijhba\h^beZkv�gZ�mkdhjbl_e_�bhgh\�nbjfu ³+LJK�9ROWDJH�(QJLQHHULQJ (XURSD %�9�´�k fZ]gblguf�k_iZjZlhjhf�bhgh\�ijb�^Z\e_gbb�gb`_� ���� IZ� BfieZglZpby^_eZeZkv� \ g_dZgZebjmxsbo� gZijZ\e_gbyo�� ?keb� wlh� hkh[h� g_� h]h\Zjb\Z_lky�bfieZglZpby� ijhba\h^beZkv� ghfbgZevgh� ijb� dhfgZlghc� l_fi_jZlmj_�� < jy^_wdki_jbf_glh\� bfieZglZpby� ijhba\h^beZkv� ijb� l_fi_jZlmjZo�� hlebqguo� hldhfgZlghc��qlh�j_Zebah\Zgh�iml_f�gZ]j_\Z�beb�hoeZ`^_gby�^_j`Zl_ey�h[jZaph\�>ey� gm`^�BD� ki_dljhkdhibb� &�+ k\ya_c� fhghdjbklZeebq_kdb_� h[jZapu[ueb� bfieZglbjh\Zgu� bhgZfb� +� k wg_j]byfb� hl� ���� ^h� �� dw<� �\k_]h� ��agZq_gbc� wg_j]bb�� b lZdbfb� ^haZfb� �kmffZjgZy� ^haZ� ��������� kf����� qlh[u� gZ]em[bgZo� hl� ���� ^h� ��� fdf� dhgp_gljZpby� bfieZglbjh\Zggh]h� \h^hjh^Z� [ueZ�������� kf��� �r�� ����qlh�khklZ\ey_l�g_fgh]bf�f_g__�� Zl� ��< jy^_� kemqZ_\� bkihevah\Zebkv� h[jZapu� ihebjh\ZgguoihebdjbklZeebq_kdbo�ie_ghd��\ujZs_gguo�f_lh^hf�K<Q�INOH��BfieZglZpbyijhba\h^beZkv�\ gbo�dZd� F jhklh\hc�klhjhgu�� ]^_�djbklZeeblu�bf_xl�kj_^gb_jZaf_ju� a ��� fdf�� lZd� b kh� klhjhgu� aZjh^ur_h[jZah\Zgby�� ]^_� jZaf_judjbklZeeblh\�a � fdfHl`b]�h[jZaph\�ijhba\h^beky�ijb�l_fi_jZlmjZo�^h����� qK \�]jZnblh\hc
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i_qb� \ \Zdmmf_� ijb� ^Z\e_gbb� gb`_� ���� IZ�� L_fi_jZlmjZ� hl`b]Zdhgljhebjh\ZeZkv� l_jfhiZjhc� b ^\mqZklhlguf� ibjhf_ljhf� kjZ\g_gby��Hl`b]ijb� [he__� \ukhdbo� l_fi_jZlmjZo� g_� ijh\h^beky� ba�aZ� m]jhau� h[t_fghckihglZgghc� ]jZnblbaZpbb� h[jZapZ�� G_h^ghjh^gZy� ih\_joghklgZy� kihglZggZy]jZnblbaZpby�� \hagbdZxsZy� gZ� ihebjh\Zgguo� ieZklbgdZo� hij_^_e_gguodjbklZeeh]jZnbq_kdbo� hjb_glZpbc� ijb� l_fi_jZlmjZo� \ur_� ���� qK�� lZd`_\ugm`^ZeZ�bkihevah\Zlv�lhevdh�ki_pbZevgh�hlh[jZggu_�h[jZapu��Ihke_�hl`b]Zih\_joghklv� ZefZaguo� h[jZaph\� \k_]^Z� ihdjulZ� lhgdbf� h^ghjh^guf� keh_f]jZnblZ� ba�aZ� \aZbfh^_ckl\by� k Z^khj[bjh\Zggufb� ZlhfZfb� b hklZlhqgufb]ZaZfb� \Zdmmfghc� mklZgh\db�� Qlh[u� mkljZgblv� wlhl� ih\_joghklguc� ]jZnbl�f_rZxsbc�hilbq_kdbf�baf_j_gbyf��h[jZapu�ihke_�hl`b]Z�ljZ\bebkv�\ ]hjyq_fojhfibd_��jZkl\hj�.�&U�2� \ +�62���ijb�l_fi_jZlmj_�hdheh���� qK�Hilbq_kdh_� ih]ehs_gb_� bkke_^h\Zehkv \ ^bZiZahg_� ���·��� gf� gZki_dljhnhlhf_lj_�³6SHFRUG�0���´��&DUO�=HLVV��-HQD��< h[jZapZo�� ij_^gZagZq_gguo� ^ey� bkke_^h\Zgby� &�+� k\ya_c�� gZki_dljhnhlhf_lj_�³6SHFRUG�0��´��&DUO�=HLVV��-HQD��baf_jyehkv�BD�ih]ehs_gb_�\^bZiZahg_� ���·��� fdf�� Hilbq_kdb_� baf_j_gby� \uihegyebkv� ijb dhfgZlghcl_fi_jZlmj_�>ey� g_dhlhjuo� h[jZaph\� baf_jyehkv� hljZ`_gb_� k\_lZ� \ \b^bfhf^bZiZahg_� gZ� bgl_jn_j_gpbhgghf� fbdjhkdhi_� FBB���� kh\f_s_gghf� khki_dljhnhlhf_ljhf�KN����GZ�oZjZdl_jguo�klZ^byo�hl`b]Z�\uihegyebkv�fbdjhnhlh]jZnbb�h[jZaph\\ ijhoh^ys_f� b hljZ`zgghf� k\_l_� gZ� hilbq_kdhf� fbdjhkdhi_�IHE:F�J����hkgZs_gghf�pbnjh\hc�nhlhdZf_jhc�&22/3,;�����BgnhjfZpby�h j_ev_n_�ih\_joghklb�h[jZaph\�ihemq_gZ�iml_f�baf_j_gbylhih]jZnbb�ih\_joghklb�f_lh^hf�hilbq_kdhc�bgl_jn_jhf_ljbb�gZ�hilbq_kdhfbgl_jn_j_gpbhgghf�fbdjhkdhi_�=\JR�1HZ9LHZ������Baf_j_gby� ki_dljZevghc� weebikhf_ljbb \uihegyebkv� gZ� mgb\_jkZevghfZ\lhfZlbq_kdhf� ^\modZgZevghf� weebikhf_lj_ \ ^bZiZahg_� ^ebg� \heg���·���� gf�Djhf_�lh]h��ijb\e_dZeZkv�d bkihevah\Zgbx�Zlhfgh�kbeh\Zy�fbdjhkdhiby�
GZmqgZy�gh\bagZIhdZaZgh�� qlh� f_lh^u� baf_j_gby� hilbq_kdh]h� ijhimkdZgby� b \kimoZgbyiha\heyxl� dhebq_kl\_ggh� baf_jylv� jZ^bZpbhggh_� ih\j_`^_gb_� ZefZaZ� ijbbhgghc�bfieZglZpbb�
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Hij_^_e_gu� hilbq_kdb_� b we_dljbq_kdb_� k\hckl\Z� ]jZnblbabjh\Zggh]hfZl_jbZeZ�Ij_^eh`_g� kihkh[� hij_^_e_gby� lhesbgu� aZ]em[e_ggh]h]jZnblbabjh\Zggh]h�kehy�JZajZ[hlZgZ� l_ogheh]by�ba]hlh\e_gby� aZ]em[e_gguo�ijh\h^ysbo� keh_\� \ZefZa_�<i_j\u_� ih^jh[gh� bkke_^h\Zgu� y\e_gby� ijb� bfieZglZpbb� \ ZefZabahlhih\�\h^hjh^Z�JZajZ[hlZgu� j_dhf_g^Zpbb� ih� ba]hlh\e_gbx� ZefZaguo� ^Zlqbdh\bhgbabjmxsbo�baemq_gbc�
IjZdlbq_kdZy�p_gghklv�b j_ZebaZpby�j_amevlZlh\=jZnblbabjh\Zggu_�kehb�fh]ml�gZclb�ijbf_g_gb_�\ dZq_kl\_�Zdlb\guo�biZkkb\guo� we_f_glh\� ZefZaghc� we_dljhgbdb��< dZq_kl\_�iZkkb\guo� we_f_glh\hgb� fh]ml� [ulv� bkihevah\Zgu� dZd� j_abklhju�� h[deZ^db� dhg^_gkZlhjh\�lhdhijh\h^ysb_� ^hjh`db� b l� i�� Ijb\_^_g� ijbf_j� aZiZl_glh\Zggh]hl_jfh^ZlqbdZ� gZ� hkgh\_� ]jZnblbabjh\Zggh]h� kehy�� < dhgkljmdpbb� Zdlb\guowe_f_glh\� lZdb_� kehb� fh`gh� ijbf_gblv� ^ey� kha^Zgby� ]_l_jhdhglZdlh\� dihemijh\h^gbdh\hfm� b bahebjmxs_fm� ZefZam�� Ijbf_g_gb_]jZnblbabjh\Zggh]h�kehy�^ey�kha^Zgby�aZ]em[e_ggh]h�we_dljbq_kdh]h�dhglZdlZd ihemijh\h^gbdh\hfm� ZefZam� ijh^_fhgkljbjh\Zgh� gZ� ijbf_j_� dhgkljmdpbb^bh^Z�Rhlldb�IjZdlbq_kdb� \Z`gh�� qlh� agZgb_� hilbq_kdbo� iZjZf_ljh\]jZnblbabjh\Zggh]h�fZl_jbZeZ�iha\hey_l�ih�ijhkluf�baf_j_gbyf�hilbq_kdh]hijhimkdZgby� hij_^_eylv� lhesbgu� ]jZnblbabjh\Zgguo� keh_\�� Z ihbgl_jn_j_gpbb�e_]dh�hij_^_ey_lky�]em[bgZ�bo�aZe_]Zgby�M`_� k_cqZk� lhgdb_� ihemijhajZqgu_� ih\_joghklgu_� ]jZnblbabjh\Zggu_kehb� mki_rgh� ijbf_gyxlky� ^ey� ba]hlh\e_gby� dhglZdlh\� \ ^_l_dlhjZo� MNbaemq_gby�b ^ZlqbdZo�bhgbabjmxsbo�qZklbp�fZeuo�wg_j]bc�gZ�ZefZa_�AgZgb_� nbabdb� jZ^bZpbhgguo� ^_n_dlh\� \ ZefZa_� ^Z_l� \hafh`ghklvijh_dlbjh\Zlv� b wdkiemZlbjh\Zlv� ^Zlqbdb� bhgbabjmxsbo� baemq_gbc� kfZdkbfZevghc�wnn_dlb\ghklvx�b j_kmjkhf�
:ijh[Zpby�j_amevlZlh\�jZ[hluHkgh\gu_�j_amevlZlu�jZ[hlu�[ueb�^heh`_gu�gZ�����f F_`^mgZjh^ghf�kbfihabmf_�ih�ZefZaguf�ie_gdZf��K�I_l_j[mj]��Jhkkby�
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������bxgy����� ]��� F_`^mgZjh^ghc� dhgn_j_gpbb� �:efZau� \ l_ogbd_� b we_dljhgbd_��� Fhkd\Z�Jhkkby��������fZy����� ]��� ��c F_`^mgZjh^ghc� dhgn_j_gpbb� �1HZ 'LDPRQG 6FLHQFH DQG 7HFKQRORJ\��Ij_lhjby��X:J���� Z\]mklZ�� k_gly[jy����� ]��� <k_jhkkbckdhc� dhgn_j_gpbb� �� :efZa� \ l_ogbd_� b we_dljhgbd_��� Fhkd\Z�Jhkkby��bxgv����� ]��� <k_jhkkbckdhc� dhgn_j_gpbb� �� :efZa� \ l_ogbd_� b we_dljhgbd_��� Fhkd\Z�Jhkkby������� k_gly[jy����� ]��� ��c f_`^mgZjh^ghc� dhgn_j_gpbb� �<aZbfh^_ckl\b_� baemq_gbc� k l\_j^ufl_ehf���Fbgkd��;_eZjmkv����� hdly[jy����� ]�����c f_`^mgZjh^ghc dhgn_j_gpbb �,RQ�LPSODQWDWLRQ�DQG�RWKHU�DSSOLFDWLRQV�RI�LRQVDQG�HOHFWURQV���DZabf_` >hevgu��IhevrZ������� bxgy ���� ]��� Kh\_sZgbb� jmdh\h^bl_e_c� ijh_dlh\� ih� ijh]jZff_� nmg^Zf_glZevguobkke_^h\Zgbc�J:G��Gh\u_�fZl_jbZeu�b kljmdlmju���Q_jgh]heh\dZ����� ^_dZ[jy���� ]�
Im[ebdZpbb< ijhp_kk_�\uiheg_gby�jZ[hlu�him[ebdh\Zgh����klZl_c \ hl_q_kl\_gguo�baZjm[_`guo�`mjgZeZo��ihemq_g�iZl_gl�gZ�bah[j_l_gb_�
AZsbsZ_fu_�iheh`_gby��F_lh^�hilbq_kdh]h�ih]ehs_gby�iha\hey_l�ihemqblv�bgnhjfZpbx�h ijbjh^_�bljZgknhjfZpbb� jZ^bZpbhgguo� ^_n_dlh\� \ ijhp_kk_� bhgghc� bfieZglZpbb� bhl`b]Z��Hg�\dmi_� k baf_j_gbyfb�\kimoZgby�^Z_l� Z[khexlgmx�b bgl_]jZevgmxoZjZdl_jbklbdm�kl_i_gb�jZ^bZpbhggh]h�ih\j_`^_gby�bhggh�bfieZglbjh\Zggh]hZefZaZ��Wlh�ijhklu_��bgnhjfZlb\gu_�b g_jZajmrZxsb_�f_lh^u�� =jZnblbabjh\Zgguc�fZl_jbZe�y\ey_lky�Zfhjnghc�nhjfhc�m]e_jh^Z��]^_�Zlhfuk\yaZgu� VS� k\yayfb�� < ki_dljZevghf� ^bZiZahg_� ���·���� gf� ih� ^Zggufweebikhf_ljbq_kdbo�baf_j_gbc�]jZnblbabjh\Zgguc�fZl_jbZe�bf__l�ihdZaZl_evij_ehfe_gby� hl� ����� ^h� ����� b dhwnnbpb_gl� wdklbgpbb� hl� ���� ^h� �����=jZnblbabjh\Zgguc� fZl_jbZe� bf__l� iehlghklv� ���r��� ]�kf��� Ijb� dhfgZlghcl_fi_jZlmj_� _]h� m^_evgh_� khijhlb\e_gb_� khklZ\ey_l �Â���� Hf�kf� khljbpZl_evguf�l_fi_jZlmjguf�dhwnnbpb_glhf�� ���Â���� D���� BfieZglZpby� bahlhih\� \h^hjh^Z� ijb\h^bl� d mgbdZevguf� y\e_gbyfhkljh\dh\hc� ]jZnblbabpbb�� jZajZklZgby� ]jZnblbabjh\Zgguo� h[eZkl_c� b



�

[ebkl_jbg]Z��JZajZklZgb_�]jZnblbabjh\Zgguo�h[eZkl_c�ijhbkoh^bl�ijb�\ukhdbol_fi_jZlmjZo� hl`b]Z� �[hevr_� ���� qK�� b gZ[ex^Z_lky� \h� \k_o� kemqZyobfieZglZpbb�bahlhih\�\h^hjh^Z��Ijb�bfieZglZpbb�+� ]jZnblbabjh\Zgguc�kehc\k_]^Z�hkljh\dh\uc��b g_�kms_kl\m_l�ihjh]h\hc�^hau�]jZnblbaZpbb��Q_f�gb`_^haZ�bfieZglZpbb�� l_f� \ur_� l_fi_jZlmjZ�gZqZeZ� ]jZnblbaZpbb�b l_f�f_gvr_jZaf_ju� hkljh\dh\�� KemqZc� bfieZglZpbb� '� ih� k\hbf� ijhy\e_gbyf� aZgbfZ_lijhf_`mlhqgh_�iheh`_gb_�f_`^m�bfieZglZpb_c�+H� b +���� Y\e_gb_� [ebkl_jbg]Z� ^_fhgkljbjm_l� kemqZc� ^bnnmabb� bfieZglbjh\Zggh]h\h^hjh^Z� \ ZefZa_�� < imaujb� kh[bjZ_lky� lhevdh� qZklv� bfieZglbjh\Zggh]h\h^hjh^Z�� ;hevrZy� qZklv� ^_nhjfZpbb� ZefZaghc� ie_gdb� gZ^� imauj_f� ghkblmijm]bc�oZjZdl_j��>Z\e_gb_� ]Zahh[jZagh]h�\h^hjh^Z�\ imaujyo�ijb�dhfgZlghcl_fi_jZlmj_�khklZ\ey_l�g_kdhevdh�^_kyldh\�Zlfhkn_j��Z gZly`_gby�\ ie_gdZo�±khlgb FiZ�
KljmdlmjZ�b h[t_f�jZ[hluJZ[hlZ�khklhbl�ba�\\_^_gby��iylb�]eZ\�b [b[ebh]jZnbb�=eZ\Z ��� JZ^bZpbhggh_� ih\j_`^_gb_� ZefZaZ� ijb� bhgghc� bfieZglZpbb� bihke_^mxs_f�hl`b]_�=eZ\Z ��� JZ^bZpbhggh_� ih\j_`^_gb_� ZefZaZ� ijb� bhgghc� bfieZglZpbb� b]jZnblbaZpby�=eZ\Z ���K\hckl\Z�b ijbf_g_gb_�]jZnblbabjh\Zgguo�keh_\�\ ZefZa_�=eZ\Z ���Hkh[_gghklb�]jZnblbaZpbb�ijb�bfieZglZpbb�bahlhih\�\h^hjh^Z�=eZ\Z ���AZdexq_gb_�>bkk_jlZpby�kh^_j`bl��� kljZgbp�b �� jbkmgdZ��;b[ebh]jZnby�khklhbl�ba�� kkuehd�

Kh^_j`Zgb_<h� \\_^_gbb kh^_j`blky� h[sZy� oZjZdl_jbklbdZ� ijh[e_fu�� hibku\Zxlkyk\hckl\Z� ZefZaZ� b hkh[_gghklb� _]h� jZ^bZpbhggh]h� ih\j_`^_gby�� hij_^_e_gup_eb�b aZ^Zqb�jZ[hlu�I_j\Zy� ]eZ\Z kh^_j`bl� hibkZgb_� jZ^bZpbhggh]h� ih\j_`^_gby� ZefZaZ� ijbbhgghc� bfieZglZpbb�� fh^_ebjh\Zgb_� bhgghc� bfieZglZpbb� f_lh^hf� Fhgl_�DZjeh��hibkZgb_�wdki_jbf_glh\�b ebl_jZlmjguc�h[ahj�jZ[hl�ih�jZ^bZpbhgghfmih\j_`^_gbx�ZefZaZ�Ijb�bhgghc�bfieZglZpbb�\ l\_j^h_ l_eh�bhg�lhjfhablky�\ fZl_jbZe_�^hl_o� ihj�� ihdZ� g_� ihl_jy_l� k\hx� dbg_lbq_kdmx� wg_j]bx��Ihl_jy� wg_j]bb bhgZ



�

ijhbkoh^bl� aZ� kq_l� mijm]bo� b g_mijm]bo� \aZbfh^_ckl\bc�� Ijb� g_mijm]boijhp_kkZo� bhg� jZkoh^m_l� wg_j]bx� gZ� \ha[m`^_gb_� we_dljhgghc� ih^kbkl_ful\_j^h]h� l_eZ�� g_� h[jZamy� ^_n_dlh\�� < mijm]bo� ijhp_kkZo� ijhbkoh^ylklhedgh\_gby� gZe_lZxs_]h� bhgZ� k ZlhfZfb� djbklZeebq_kdhc� j_r_ldb�� ?kebi_j_^Zgghc� ijb� wlhf� wg_j]bb� hdZ`_lky� ^hklZlhqgh� ^ey� jZaju\Z� f_`Zlhfguok\ya_c�� lh� Zlhf� \u[b\Z_lky� kh� k\h_]h� f_klZ� b h[jZamxlky� hkgh\gu_jZ^bZpbhggu_�^_n_dlu��\ZdZgkby�b kZf�\u[bluc�Zlhf��lh�_klv�f_`^hmaeb_�>ey� lbibqguo� mkeh\bc� bhgghc� bfieZglZpbb� \uiheg_gh� fh^_ebjh\Zgb_ijhe_lZ� bhgh\� f_lh^hf� Fhgl_�DZjeh�� \ j_amevlZl_� dhlhjh]h� ihemq_gujZkij_^_e_gby� \ZdZgkbc� b bfieZglbjh\Zgghc� ijbf_kb� �jbk� ���� Wlhfh^_ebjh\Zgb_�mqblu\Z_l�g_mijm]b_�ihl_jb�wg_j]bb�bhgh\�gZ�\aZbfh^_ckl\b_�kwe_dljhgghc� ih^kbkl_fhc� l\_j^h]h� l_eZ�� mijm]b_� ihl_jb� ijb� khm^Zj_gbb� kZlhfZfb� \_s_kl\Z�� kh[kl\_ggh� ijb\h^ysb_� d \hagbdgh\_gbx� jZ^bZpbhgguo^_n_dlh\ >�@�� Hgh� g_� mqblu\Z_l� djbklZeebq_kdmx� ijbjh^m� [hf[Zj^bjm_fh]h\_s_kl\Z��g_�mqblu\Z_l�\aZbfh^_ckl\b_�^_n_dlh\�f_`^m�kh[hc�b bo�^bnnmabx�lh� _klv� ^Z_l� �aZfhjh`_ggmx�� dZjlbgm� ijhkljZgkl\_ggh]h� jZkij_^_e_gbyi_j\bqguo� lhq_qguo� ^_n_dlh\�� Djhf_� lh]h�� hgh� g_� mqblu\Z_l� y\e_gbc� l�� g�[Zeebklbq_kdh]h� hl`b]Z�� dh]^Z� ijb� [hevrbo� ^haZo� bfieZglZpbb� \ mkeh\byo\ukhdhc�dhgp_gljZpbb�^_n_dlh\�\u[b\Zgb_�m`_�\u[blh]h�ZlhfZ�g_�ijb\h^bl�dh[jZah\Zgbx� gh\h]h� ^_n_dlZ� b ^Z`_� fh`_l� \_jgmlv� Zlhf� \ aZf_sZxs__iheh`_gb_ >�@��L_f�g_�f_g__��lZdh_�fh^_ebjh\Zgb_�^Zzl�\h�fgh]bo�hlghr_gbyoohjhr__�kh\iZ^_gb_�k hiulhf >�@�
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Jbk� ���JZkij_^_e_gby�dhgp_gljZpbc�bfieZglbjh\Zgguo�Zlhfh\�+��'��+H��& bjZ^bZpbhgguo�^_n_dlh\�ijb�bhgghc�bfieZglZpbb�k wg_j]b_c���� dw<�b ^hahc������ kf����ihemq_ggu_�fh^_ebjh\Zgb_f�f_lh^hf�Fhgl_�DZjeh�
Ijb� h[km`^_gbb� ijbjh^u� jZ^bZpbhggh]h� ih\j_`^_gby� \ ZefZa_� ihebl_jZlmjguf� ^Zgguf� hkgh\gh_� \gbfZgb_� m^_e_gh� lZdbf� bgnhjfZlb\gufwdki_jbf_glZevguf� f_lh^bdZf�� dZd� dhf[bgZpbhggh_� jZkk_ygb_�� baf_j_gbywe_dljhijh\h^ghklb�b ijhk\_qb\ZxsZy�we_dljhggZy�fbdjhkdhiby��< qZklghklb�hlf_q_gh��qlh�]jZnblbabjh\Zgguc�fZl_jbZe��h[jZamxsbcky�ijb�bfieZglZpbb�\ZefZa� k ^haZfb� \ur_� djblbq_kdhc� b ihke_^mxs_f� \ukhdhl_fi_jZlmjghfhl`b]_��hdZaZeky�Zfhjnguf�

<h� \lhjhc� ]eZ\_ ijb\_^_gu� wdki_jbf_glZevgu_� j_amevlZlu� bkke_^h\ZgbyjZ^bZpbhggh]h� ih\j_`^_gby� ZefZaZ� ijb� bhgghc� bfieZglZpbb� b ]jZnblbaZpbbf_lh^Zfb�hilbq_kdh]h�ijhimkdZgby�b \kimoZgby�Ijhklu_� b g_jZajmrZxsb_� f_lh^u� bkke_^h\Zgby� hilbq_kdh]hijhimkdZgby� b \kimoZgby� ijbf_g_gu� ^ey� bkke_^h\Zgby� jZ^bZpbhggh]hih\j_`^_gby� ZefZaZ� ijb� bhgghc� bfieZglZpbb�� < qZklghklb�� wlbfb� f_lh^Zfb[ueZ� ih^l\_j`^_gZ� kbevgZy� aZ\bkbfhklv� kl_i_gb� b ijbjh^u� jZ^bZpbhggh]hih\j_`^_gby� hl� l_fi_jZlmju� bfieZglZpbb� b \Z`ghklb� y\e_gbc� jZ^bZpbhggh�klbfmebjh\Zggh]h�hl`b]Z��jbk� ���
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Jbk� ���Ki_dlju�hilbq_kdh]h�ijhimkdZgby�ZefZah\��bfieZglbjh\Zgguo�bhgZfb�+H� kwg_j]b_c���� dw<������±�g_bfieZglbjh\Zgguc�ZefZa����������������±�̂ haZ�bfieZglZpbb�Â���� kf������������������̂ haZ�bfieZglZpbb��Â���� kf��������b ����±�l_fi_jZlmjZbfieZglZpbb���� D������b ����±�l_fi_jZlmjZ�bfieZglZpbb���� D������b ����±�l_fi_jZlmjZbfieZglZpbb��� D������±�mqZklhd�ki_dljZ�����\ ih^jh[ghf�fZkrlZ[_�������±�kgyluc�ijbdhfgZlghc�l_fi_jZlmj_�ki_dlj�ijhimkdZgby�ZefZaZ��h[emq_ggh]h�we_dljhgZfb�kwg_j]b_c�� Fw<�b ^hahc��Â���� kf���
Hkgh\ghc� dhfihg_glhc� hilbq_kdh]h� ih]ehs_gby� bhggh�bfieZglbjh\Zgguo� keh_\� \ ZefZa_� y\ey_lky� ih]ehs_gb_� g_cljZevgufb\ZdZgkbyfb�� Gh� bf__lky� _s_� h^gZ� [_kkljmdlmjgZy� khklZ\eyxsZy� g_ykghcijbjh^u� �ij_^iheh`bl_evgh�� ih]ehs_gb_� gZ� VS� k\yayo���Dh]^Z� jZ^bZpbhggh_ih\j_`^_gb_� ij_\urZ_l� djblbq_kdh_�� gZ[ex^Z_lky� lZd`_� bgl_jn_j_gpby�]h\hjysZy�h aZjh`^_gbb�]jZnblbabjh\Zggh]h�kehy��Ba�ki_dljh\�gZ�jbk� ���\b^gh�qlh�h[sbc�mjh\_gv�jZ^bZpbhggh]h�ih\j_`^_gby��hij_^_ey_fuc�ih�hilbq_kdhfmih]ehs_gbx��l_f�f_gvr_��q_f�\ur_�l_fi_jZlmjZ�bfieZglZpbb�Ijhp_kk� hl`b]Z� bhggh�bfieZglbjh\Zgguo� keh_\� \uy\ey_l� ke_^mxsb_
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aZdhghf_jghklb�� Dh]^Z� jZ^bZpbhggh_� ih\j_`^_gb_� gb`_� djblbq_kdh]h�� ijbl_fi_jZlmjZo� hl`b]Z� \iehlv� ^h� ��� qK iheghklvx� hl`b]Zxlky� \ZdZgkbb�� ijbl_fi_jZlmjZo����·���� �K hl`b]Zxlky�^_n_dlu�k VS� k\yayfb��>Ze__�\iehlv�^hkZfuo� \ukhdbo� l_fi_jZlmj� hl`b]Zxlky� ^_n_dlu�� ^Zxsb_� \ hilbq_kdhfih]ehs_gbb� o\hkl� Mj[ZoZ�� Dh]^Z� jZ^bZpbhggh_� ih\j_`^_gb_� \ur_djblbq_kdh]h�� \ ki_dljZo� ijhimkdZgby� gZ[ex^Z_lky� bgl_jn_j_gpby�k\b^_l_evkl\mxsZy�h[�h[jZah\Zgbb�]jZnblbabjh\Zggh]h�kehy��< wlhf�kemqZ_�\ijhp_kk_�hl`b]Z�gZ[ex^Zxlky�^\_�l_g^_gpbb��hl`b]�jZ^bZpbhgguo�^_n_dlh\�bnhjfbjh\Zgb_�]jZnblbabjh\Zggh]h�kehy�
< lj_lv_c� ]eZ\_� hkgh\ghc� j_amevlZl� ±� wdki_jbf_glZevgh_� hij_^_e_gb_dhfie_dkgh]h� ihdZaZl_ey� ij_ehfe_gby� ]jZnblbabjh\Zggh]h� fZl_jbZeZ� \rbjhdhf�ki_dljZevghf�bgl_j\Ze_��Ijb\_^_gu�j_amevlZlu�bkke_^h\Zgby�^jm]bok\hckl\�wlh]h�fZl_jbeZ��Z lZd`_�i_jki_dlb\gu_�gZijZ\e_gby�_]h�ijZdlbq_kdh]hijbf_g_gby�>ey�bamq_gby�k\hckl\�]jZnblbabjh\Zggh]h�fZl_jbZeZ��h[jZamxs_]hky�ijbbfieZglZpbb�k ^haZfb�\ur_�djblbq_kdhc�b ihke_^mxs_f�\ukhdhl_fi_jZlmjghfhl`b]_��ijbf_g_g�f_lh^�ki_dljZevghc�weebikhf_ljbb��Hg�iha\hebe�k \ukhdhclhqghklvx� hij_^_eblv� dhfie_dkguc� ihdZaZl_ev� ij_ehfe_gby� Q�LN]jZnblbabjh\Zggh]h� fZl_jbZeZ� �jbk� ���� <b^� ki_dljh\� ih^l\_j`^Z_l�� qlh� \hkgh\_�fbdjhkljmdlmju�]jZnblbabjh\Zggh]h�fZl_jbZeZ�e_`Zl�VS� k\yab�AgZgb_� dhwnnbpb_glZ� wdklbgpbb� N �� Z�� ke_^h\Zl_evgh�� dhwnnbpb_glZih]ehs_gby� iha\hey_l� ih� baf_j_gbyf� hilbq_kdh]h� ih]ehs_gby� hij_^_eylvlhesbgm� ]jZnblbabjh\Zggh]h� kehy��<f_kl_� k ^Zggufb� \kimoZgby�gZ^�gbf� wlhiha\hey_l� jZkkqblZlv� iehlghklv� fZl_jbZeZ� \ g_f�� HgZ� hdZaZeZkv� jZ\ghc���r��� ]�kf���qlh�lbibqgh�^ey�\k_o�]jZnblhih^h[guo�fZl_jbZeh\�Ih� we_dljbq_kdbf� k\hckl\Zf� ]jZnblbabjh\Zgguc� fZl_jbZe� kbevghgZihfbgZ_l� ]jZnbl��Ijb� dhfgZlghc� l_fi_jZlmj_� _]h� m^_evgh_� khijhlb\e_gb_khklZ\ey_l� �Â���� Hf�kf�� L_fi_jZlmjguc� dhwnnbpb_gl� khijhlb\e_gby�� lZd� `_dZd� m ]jZnblZ�� hljbpZl_evguc� b khklZ\ey_l� \ rbjhdhf� ^bZiZahg_� l_fi_jZlmj���Â���� D���Ijb\_^_gu� hiulgu_� ^Zggu_� h f_oZgbq_kdbo�� obfbq_kdbo� k\hckl\Zo]jZnblbabjh\Zggh]h� fZl_jbZeZ�� j_amevlZlu� j_gl]_ghkljmdlmjgh]h� ZgZebaZ� bbkke_^h\Zgbc� dhf[bgZpbhggh]h� jZkk_ygby�� Hgb� ih^l\_j`^Zxl� Zfhjngmxijbjh^m�]jZnblbabjh\Zggh]h�fZl_jbZeZ�< dZq_kl\_� ijbf_jh\� ijZdlbq_kdh]h� bkihevah\Zgby� ]jZnblbabjh\Zgguo



��

keh_\�ijb\_^_gZ�bgnhjfZpby�h dhgkljmdpbb�b oZjZdl_jbklbdZo�lZdbo�ijb[hjh\gZ�hkgh\_�ZefZaZ��dZd�l_jfh^Zlqbd�b ^bh^�Rhlldb�

Jbk� ���Ki_dljZevgu_�aZ\bkbfhklb�ihdZaZl_ey�ij_ehfe_gby�Q b dhwnnbpb_glZwdklbgpbb�N ]jZnblbabjh\Zggh]h�fZl_jbZeZ
Q_l\_jlZy� ]eZ\Z ihk\ys_gZ� bkke_^h\Zgbx� mgbdZevguo� hkh[_gghkl_cbfieZglZpbb� bahlhih\� \h^hjh^Z�� Z bf_ggh� jZajZklZgbx� ]jZnblbaZpbb� \ijhp_kk_� hl`b]Z�� hkljh\dh\hc� ]jZnblbaZpbb� b [ebkl_jbg]m�� Ih^jh[ghbkke_^h\ZgZ�nbabdZ�gZiheg_gguo�\h^hjh^hf�imauj_c�\ ZefZa_�< p_ehf�j_amevlZlu�hl`b]Z�h[jZaph\��bfieZglbjh\Zgguo�+H� b '� \[ebabdjblbq_kdhc� ^hau� ]jZnblbaZpbb�� ihoh`b�� Gh� bf_xlky�� gZ� i_j\uc� \a]ey^�g_[hevrb_� jZaebqby�� <h�i_j\uo�� \ kemqZ_� bfieZglZpbb� '� ]jZnblbaZpbyjZa\b\Z_lky� \ [he__�rbjhdhf�bgl_j\Ze_� l_fi_jZlmj� hl`b]Z��<h�\lhjuo�� dh]^ZjZ^bZpbhggh_� ih\j_`^_gb_� g_gZfgh]h� ij_\urZ_l� djblbq_kdh_�� ijb
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l_fi_jZlmjZo� hl`b]Z� hdheh� ���� qK h[jZam_lky� ]jZnblbabjh\Zgguc� kehc�khklhysbc�ba�hl^_evguo�h\Zevguo�hkljh\dh\�jZaf_jZfb�ihjy^dZ�^_kyldh\�fdf�\ieZg_��< lj_lvbo��ijb� l_fi_jZlmjZo�hl`b]Z�\ur_� ���� qK ]jZnblbabjh\Zgguckehc� �\g_� aZ\bkbfhklb� hl� lh]h�� hkljh\dh\uc� hg� beb� kiehrghc�� gZqbgZ_ljZajZklZlvky� \h� \k_� klhjhgu�� aZo\Zlu\Zy� hdjm`Zxsbc� ZefZaguc� fZl_jbZe� bklZgh\ykv�g_jh\guf��jbk� ����GZ�jbk� ��ohjhrh�\b^gu lZd`_�h[eZklb�kihglZgghc]jZnblbaZpbb�ih\_joghklb�ZefZaZ��Hgb�bf_xl�\b^�³[Z[hq_d´��Ijb�l_fi_jZlmjZohl`b]Z� hdheh� ���� qK ]jZnblbabjh\Zgguc� kehc� ijhjZklZ_l� ^h� ih\_joghklbh[jZapZ�

Jbk� ���KgylZy�\ hljZ`zgghf�k\_l_�nhlh]jZnby�qZklb�bfieZglbjh\Zggh]h�bhgZfb�'�h[jZapZ�k ^\mfy�]jZnblbabjh\Zggufb�mqZkldZfb�ihke_�hl`b]Z�ijb�����qK
Gh�gZb[he__�m^b\bl_evgu_�y\e_gby�gZ[ex^Zxlky�ijb�bfieZglZpbb�+� bihke_^mxs_f� hl`b]_�� <h� \k_f� bkke_^h\Zgghf� gZfb� rbjhdhf� bgl_j\Ze_� ^habfieZglZpbb� \ j_amevlZl_� hl`b]Z� nhjfbjm_lky� hkljh\dh\uc]jZnblbabjh\Zgguc�kehc� �jbk� ����Ijbq_f��q_f�f_gvr_�^haZ�bfieZglZpbb�� l_f\ur_�l_fi_jZlmjZ�hl`b]Z��ijb�dhlhjhc�gZqbgZ_lky�]jZnblbaZpby�b l_f�f_gvr_jZaf_ju� ]jZnblbabjh\Zgguo� hkljh\dh\�� >ey� ^ha� f_gvr_� �Â���� kf��]jZnblbabjh\Zggu_�hkljh\db� l_jyxl�h\Zevgmx�nhjfm�b ijbh[j_lZxl�h]jZgdm�khhl\_lkl\mxsmx�djbklZeeh]jZnbq_kdhc�iehkdhklb�h[jZapZ��LZdbf�h[jZahf��\
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kemqZ_�bfieZglZpbb�\h^hjh^Z�\hh[s_�g_\hafh`gh�\\_klb�ihgylby�djblbq_kdhc^hau�]jZnblbaZpbb�beb�djblbq_kdh]h�jZ^bZpbhggh]h�ih\j_`^_gby�Ijb� bfieZglZpbb� \h^hjh^Z� b ihke_^mxs_f� hl`b]_� lZd`_� gZ[ex^Z_lkyy\e_gb_�jZajZklZgby�]jZnblbaZpbb�

Jbk� ���KgylZy�\ ijhoh^ys_f�k\_l_�nhlh]jZnby�qZklb�h[jZapZ�bfieZglbjh\Zggh]h�+�ihke_�hl`b]Z�ijb����� qK
Dh]^Z�^haZ�bfieZglZpbb�ij_\urZ_l�g_dmx�ihjh]h\mx�\_ebqbgm��\ gZr_fkemqZ_� wlh� �Â���� kf����� gZ� nhg_� hkljh\dh\h]h� ]jZnblbabjh\Zggh]h� kehy� ijbl_fi_jZlmj_� hl`b]Z� ���� qK ihy\eyxlky� imaujb� kj_^gbo� jZaf_jh\� \ieZg_ a ��� fdf� e_]dh�b^_glbnbpbjm_fu_�ih�ihehkZf�bgl_jn_j_gpbb��ohjhrh\b^bfuf� ^Z`_� \ [_ehf� k\_l_�� Wlh� y\e_gb_� [ebkl_jbg]Z�� ohjhrh� ba\_klgh_� \bhggh�bfieZglbjh\Zgghf� 6L�� gh� kh\_jr_ggh� g_� bamq_ggh_� \ ZefZa_�� Imaujb�gZiheg_ggu_� \h^hjh^hf�� h[jZamxlky� gZ� lhc� `_� ]em[bg_�� ]^_� gZoh^blky]jZnblbabjh\Zgguc�kehc��K jhklhf�l_fi_jZlmju�hl`b]Z�imaujb�ehiZxlky�ba�aZjhklZ�^Z\e_gby�]ZaZ�\ gbo��\ ijZ\hf�gb`g_f�m]em�gZ�jbk� ���<u^\bgmlZ�]bihl_aZ�h nhjfbjh\Zgbb�ijb�bfieZglZpbb�bahlhih\�\h^hjh^Zdhfie_dkh\��khklhysbo�ba�\h^hjh^Z�b jZ^bZpbhgguo�^_n_dlh\��Wlb�dhfie_dkug_� ijhy\eyxlky� \ BD� ih]ehs_gbb�� lh� _klv� g_� kh^_j`Zl� K�G k\ya_c�� Ijb
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\ukhdhl_fi_jZlmjghf� hl`b]_� dhfie_dku� jZkiZ^Zxlky�� h[jZamy� ^_n_dlu� lbiZh[hj\Zgghc�k\yab��klbfmebjmxsb_�]jZnblbaZpbx��b k\h[h^guc�\h^hjh^��qZklvdhlhjh]h��^bnnmg^bjmy�ih�bfieZglbjh\Zgghfm�kehx��kh[bjZ_lky�\ imaujb�<h^hjh^�gZoh^blky�\ imaujyo�ih^ ^Z\e_gb_f��Ba�aZ�wlh]h�ijbdju\ZxsZybo� k\_jom� lhgdZy� ZefZagZy� ie_gdZ� \u]b[Z_lky�� Z \� g_dhlhjuo� kemqZyo� ^Z`_lj_kdZ_lky� beb� hldZeu\Z_lky�� J_ev_n� ih\_joghkl_c� imauj_c� bkke_^h\Zg� kihfhsvx�hilbq_kdhc�bgl_jn_jhf_ljbb��NhjfZ� ZefZaghc�ie_gdb�gZ^�imauj_fhl\_qZ_l�j_r_gbx�aZ^Zqb�ba]b[Z�mijm]bo�h[hehq_d�ijb�h^ghjh^ghc�gZ]jmad_�

Jbk� ���Fh^_ev�imaujy�\ iehkdhklb�hkb�kbff_ljbb
HdZaZehkv��qlh�ijb�nhjfbjh\Zgbb�imauj_c�\ ZefZa_�gZ[ex^Z_lky�y\e_gb_ieZklbq_kdhc� ^_nhjfZpbb�� \hafh`ghc� \ ZefZa_� lhevdh� ijb� \ukhdbol_fi_jZlmjZo��H^gZdh� m^Zehkv� ihdZaZlv�� qlh� jhev� __ g_\_ebdZ��Wlh� iha\hebehiml_f� j_r_gby� aZ^Zqb� mijm]h]h� ba]b[Z� ie_gdb� hij_^_eblv� ^Z\e_gb_� ]ZaZ� \imaujyo�b f_oZgbq_kdb_�gZijy`_gby�\ ijbdju\Zxsbo�bo�ie_gdZo��Ih�jZkq_lZfihemqZ_lky�� qlh� ^Z\e_gb_� ]Zahh[jZagh]h� \h^hjh^Z� \ imaujyo� ijb� dhfgZlghcl_fi_jZlmj_�khklZ\ey_l�g_kdhevdh�^_kyldh\�Zlfhkn_j��Z gZly`_gby�\ ie_gdZo�±khlgb FIZ�� Ih^kq_l� dhebq_kl\Z� \_s_kl\Z� \ imaujyo� ihdZau\Z_l�� qlh� \ gbokhkj_^hlhq_gh� g_� [he__� iheh\bgu� bfieZglbjh\Zggh]h� \h^hjh^Z�� HklZevghc
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\h^hjh^� hklZ_lky� \ jZkl\hj_gghf� \b^_�� \hafh`gh�� \ hkgh\ghf�� \]jZnblbabjh\Zgghf�fZl_jbZe_�< ihebdjbklZeebq_kdbo� ie_gdZo� dZq_kl\_ggh� gZ[ex^Zxlky� \k_� y\e_gby�oZjZdl_jgu_� ^ey� fhghdjbklZeeh\�� ^Z`_� g_kfhljy� gZ� gZebqb_� f_`a_j_gguo]jZgbp�� Lhevdh� dh]^Z� imaujb� ijb� [ebkl_jbg]_� ihiZ^Zeb� gZ� ]jZgbpm� f_`^mdjbklZeeblZfb��]Za�ba�imaujy�moh^be�ih�wlhc�]jZgbp_�
< iylhc� ]eZ\_ ijb\_^_gu� hkgh\gu_� \u\h^u� jZ[hlu�� ihklZ\e_gunmg^Zf_glZevgu_�\hijhku�jZ^bZpbhgghc�nbabdb�ZefZaZ��mdZaZgu�gZijZ\e_gby^Zevg_crbo�bkke_^h\Zgbc�H[km`^Z_lky� [mjgh� ^bkdmlbjm_fuc� \hijhk� h kms_kl\h\Zgbb� b jhebaZjh^ur_c� VS� nZau�\ bhggh�bfieZglbjh\Zgghf� ZefZa_��IhdZaZgh��qlh� mkbebygm`gh� gZijZ\blv� gZ� bamq_gb_� ijhp_kkh\� nhjfbjh\Zgby� ^bkehdZpbc�\ZdZgkbhgguo�b f_`^hma_evguo�dhfie_dkh\�\ ijhp_kk_�bfieZglZpbb�b hl`b]Z�

Hkgh\gu_�\u\h^u�b j_amevlZluGZ�hkgh\_�ijhkluo��bgnhjfZlb\guo�b g_jZajmrZxsbo�f_lh^h\�baf_j_gbyhilbq_kdh]h�ijhimkdZgby�b \kimoZgby�bhggh�bfieZglbjh\Zgguo�keh_\�\ ZefZa_bamq_gu� ijhp_kku� ljZgknhjfZpbb� jZ^bZpbhgguo� ^_n_dlh\� ijb� hl`b]_�Hij_^_e_gu� l_fi_jZlmjgu_� bgl_j\Zeu� hl`b]Z� \ZdZgkbc� b ^_n_dlh\� k VS�k\yayfb�=jZnblbabjh\Zgguc� fZl_jbZe� y\ey_lky� Zfhjnghc� nhjfhc� m]e_jh^Z�� ]^_Zlhfu�k\yaZgu�VS� k\yayfb��< ki_dljZevghf�^bZiZahg_����·���� gf�ih�^Zggufweebikhf_ljbq_kdbo�baf_j_gbc�]jZnblbabjh\Zgguc�fZl_jbZe�bf__l�ihdZaZl_evij_ehfe_gby�hl������^h������b dhwnnbpb_gl�wdklbgpbb�hl�����^h�������Iehlghklv]jZnblbabjh\Zggh]h� fZl_jbZeZ� ���r��� ]�kf��� ?]h� m^_evgh_� khijhlb\e_gb_khklZ\ey_l��Â���� Hf�kf�k hljbpZl_evguf�l_fi_jZlmjguf�dhwnnbpb_glhf� ���Â���� D���JZ^bZpbhggh_� ih\j_`^_gb_� ZefZaZ� ijb� bfieZglZpbb� bahlhih\� \h^hjh^Zbf__l� hkh[_gghklb� ba�aZ� obfbq_kdhc� Zdlb\ghklb� \h^hjh^Z� \ ZefZa_�� Wlhijhy\ey_lky� \ mgbdZevguo� y\e_gbyo� hkljh\dh\hc� ]jZnblbabpbb�� jZajZklZgby]jZnblbaZpbb�b [ebkl_jbg]Z�JZajZklZgb_�]jZnblbaZpbb ijhbkoh^bl�ijb�\ukhdbo�l_fi_jZlmjZo�hl`b]Z�[hevr_� ���� qK�� b gZ[ex^Z_lky� \h� \k_o� kemqZyo� bfieZglZpbb� bahlhih\\h^hjh^Z�Ijb� bfieZglZpbb� +� ]jZnblbabjh\Zgguc� kehc� \k_]^Z� hkljh\dh\uc� b g_
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kms_kl\m_l� ihjh]h\hc� ^hau� ]jZnblbaZpbb�� Q_f� gb`_� ^haZ� bfieZglZpbb�� l_f\ur_�l_fi_jZlmjZ�gZqZeZ�]jZnblbaZpbb�b l_f�f_gvr_�jZaf_ju�hkljh\dh\�KemqZc� bfieZglZpbb� '� aZgbfZ_l� ijhf_`mlhqgh_� iheh`_gb_� f_`^mbfieZglZpb_c� +H� b +� �� [ebkl_jbg]� g_� gZ[ex^Z_lky�� Z hkljh\dh\Zy]jZnblbaZpby�\hagbdZ_l�\ madhf�^bZiZahg_�^ha�Y\e_gb_� [ebkl_jbg]Z� ^_fhgkljbjm_l� kemqZc� ^bnnmabbbfieZglbjh\Zggh]h� \h^hjh^Z� \ ZefZa_�� < imaujb� kh[bjZ_lky� lhevdh� qZklvbfieZglbjh\Zggh]h�\h^hjh^Z��;hevrZy�qZklv�^_nhjfZpbb�ZefZaghc�ie_gdb�gZ^imauj_f�ghkbl�mijm]bc�oZjZdl_j��H^gZdh�gZ[ex^Z_lky�j_^dh_�\ ZefZa_�y\e_gb_ieZklbq_kdhc� ^_nhjfZpbb�� >Z\e_gb_� ]Zahh[jZagh]h� \h^hjh^Z� \ imaujyo� ijbdhfgZlghc�l_fi_jZlmj_�khklZ\ey_l�g_kdhevdh�^_kyldh\�Zlfhkn_j��Z gZly`_gby�\ie_gdZo�±�khlgb FIZ�
Him[ebdh\Zggu_�jZ[hlu< ^bkk_jlZpbx�\hreb�fZl_jbZeu��him[ebdh\Zggu_�\ jZ[hlZo����5�$��.KPHOQLWVN\��9�$��'UDYLQ��$�$��*LSSLXV��2SWLFDO�VWXGLHV�RI�JUDSKLWL]HG�OD\HUVLQ�LRQ�LPSODQWHG�GLDPRQG� -��&KHP��9DS��'HSRV���������Y�����S����������� L�B�� =ZedbgZ�� :�B�� RZjdh\�� :�X�� Dehdh\�� F�F�� ;hgq�Hkfheh\kdbc�� J�:�Of_evgbpdbc�� <�:�� >jZ\bg�� :�:�� =biibmk�� AZ]em[e_gguc� bfieZglbjh\Zgguckehc� \ ZefZa_� dZd� bklhqgbd� [Zeebklbq_kdbo� nhghgh\� ijb� ]_eb_\uol_fi_jZlmjZo� IbkvfZ�\ @WLN��l������\�����k������������������� $�$�� *LSSLXV�� 5�$�� .KPHOQLWVN\�� 9�$�� 'UDYLQ�� 6�'�� 7NDFKHQNR��)RUPDWLRQ� DQGFKDUDFWHUL]DWLRQ� RI� JUDSKLWL]HG� OD\HUV� LQ� LRQ�LPSODQWHG� GLDPRQG� 'LDPRQG� DQG5HODWHG�0DWHULDOV��������Y�����SS��������������� $�$�� *LSSLXV�� 5�$�� .KPHOQLWVN\�� 9�$�� 'UDYLQ�� $�9�� .KRPLFK�� 'HIHFW�LQGXFHGJUDSKLWLVDWLRQ�LQ�GLDPRQG�LPSODQWHG�ZLWK� OLJKW� LRQV� 3K\VLFD <������������������SS������������Dehdh\�:�X���RZjdh\�$�0���=ZedbgZ�L�B���Of_evgbpdbc�J�:���>jZ\bg�<�:��=biibmk�:�:��;hehf_ljbq_kdbc�ijb_fgbd��\kljh_gguc�\ h[t_f�ZefZaZ� IbkvfZ\ @mjgZe�L_ogbq_kdhc�Nbabdb�������������������������$�,��6KDUNRY��7�,��*DONLQD��$�<X��.ORNRY��5�$��.KPHOQLWVNLL��9�$��'UDYLQ��$�$�*LSSLXV�� )DVW�VSHHG� ERORPHWULF� GHWHFWRU� EDVHG� RQ� JUDSKLWL]HG� OD\HU� EXULHG� LQWR� DGLDPRQG�EXON� 9DFXXP��������YRO������SS�������������$�$��*LSSLXV��5�$��.KPHOQLWVN\��9�$��'UDYLQ��$�9��.KRPLFK��'LDPRQG�JUDSKLWHWUDQVIRUPDWLRQ� LQGXFHG� E\� OLJKW� LRQV� LPSODQWDWLRQ� 'LDPRQG� DQG� 5HODWHG�0DWHULDO������������������ SS����������



��

���L�B��=ZedbgZ��:�X��Dehdh\��:�B��RZjdh\��:�:��=biibmk��J�:��Of_evgbpdbc�<�:�� >jZ\bg�� ©:efZaguc� ^_l_dlhjª�� aZy\dZ� gZ� bah[j_l_gb_� ����������������������hl�������������iheh`bl_evgh_�j_r_gb_�hl���������������5�$��.KPHOQLWVNL\��(�9��=DYHGHHY��$�9��.KRPLFK��$�9��*RRVNRY��$�$��*LSSLXV�%OLVWHULQJ�LQ�GLDPRQG�LPSODQWHG�ZLWK�K\GURJHQ�LRQV��9DFXXP������������������������� $�9�� .KRPLFK�� 5�$�� .KPHOQLWVNL\�� 9�9�� .RQRQHQNR�� (�9�� =DYHGHHY�� 6�0�3LPHQRY��9�*��5DOFKHQNR��9�,��.RQRY��&RPSDULVRQ�RI�ODVHU�DQG�WKHUPDO�DQQHDOLQJ�RIGLDPRQGV�LPSODQWHG�ZLWK�GHXWHULXP��9DFXXP�������������������������$�9��.KRPLFK��9�,��.RYDOHY��(�9��=DYHGHHY��5�$��.KPHOQLWVNL\��$�$��*LSSLXV�6SHFWURVFRSLF� HOOLSVRPHWU\� VWXG\� RI� EXULHG� JUDSKLWL]HG� OD\HUV� LQ� WKH� LRQ�LPSODQWHGGLDPRQG��9DFXXP�������������������������:�<��Ohfbq��J�:��Of_evgbpdbc��<�:��>jZ\bg��:�:��=biibmk��?�<��AZ\_^__\�B�B��<eZkh\��JZ^bZpbhggh_�ih\j_`^_gb_�\ ZefZaZo�bfieZglbjh\Zgguo� ]_eb_f�NbabdZ�l\_j^h]h�l_eZ� �����������������������
Kibkhd�ebl_jZlmju�� 5�� -��7DSSHU��'LDPRQG�GHWHFWRUV� LQ� SDUWLFOH� SK\VLFV�� 5HS�� 3URJ�� 3K\V�� ��� ����������±�������3ULQV��-�)��,RQ�LPSODQWDWLRQ�RI�GLDPRQG�IRU�HOHFWURQLF�DSSOLFDWLRQV��6HPLFRQG��6FL�DQG�7HFKQRO��YRO�����QR����������S�6�������� >�N�� N_^hk__\�� G�<�� Gh\bdh\�� :�K�� <brg_\kdbc�� B�=�� L_j_f_pdZy�� :efZa�KijZ\hqgbd��GZmdh\Z�^mfdZ����������3URSHUWLHV�RI�'LDPRQG �(G��E\�-�(�)LHOG�±�/RQGRQ��$FDG��SUHVV���������-�)��=LHJOHU��-�3��%LHUVDFN��8��/LWWPDUN��7KH�6WRSSLQJ�DQG�5DQJH�RI�,RQV�LQ�6ROLGV�3HUJDPRQ��1�<���������3ULQV -�)�-��%DOOLVWLF�VHOI�DQQHDOLQJ�GXULQJ�LRQ�LPSODQWDWLRQ��-��3K\V��'��$SSO��3K\V���������������±����� 5�$�� .KPHOQLWVNL\�� 9�$�� 'UDYLQ�� $�$�� *LSSLXV�� 2SWLFDO� 6WXGLHV� RI� *UDSKLWL]HG/D\HUV�LQ�,RQ�,PSODQWHG�'LDPRQG��-��&KHP��9DSRU�'HSRV���������������


