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H[km`^Zxlky� ijbqbgu�� ijb\_^rb_� [hevrbgkl\h� mq_guo� d hljbpZgbx� \hafh`ghklb� ihkljh_gby�bgl_ee_dlmZevgh]h�dhfivxl_jZ��<ukdZau\Z_lky�fg_gb_��qlh�lZdh_�g_]Zlb\gh_�j_r_gb_�y\ey_lky�\j_f_gguf�b [m^_l�hijh\_j]gmlh�ijb�mq_l_�kf_s_gby�fh^_eb��<k_f_jgh_�mf_gvr_gb_�kf_s_gby�^hklb]Z_lky�\ ^\Z`^u�fgh]hjy^guo� g_cjhk_lyo�� Z lZd`_� ijb� ^bkdj_lbaZpbb� i_j_f_gguo��F_lh^� iZjguo� \_jhylghkl_c� \f_kl_� kf_lh^hf�F=M:�j_dhf_g^m_lky ^ey�j_r_gby�aZ^Zq�bkdmkkl\_ggh]h�bgl_ee_dlZ�bgl_jiheypbhggh]h�lbiZ�����Fh`gh�eb�]h\hjblv�h[ ©bgl_ee_dlmZevghf dhfivxl_j_ª"KqblZ_lky�� qlh� \ gZklhys__� \j_fy� g_evay� \ dZq_kl\_� p_eb� klZ\blv� ihkljh_gb_�bgl_ee_dlmZevgh]h� fukeys_]h� bg`_g_jgh]h� dhfivxl_jZ�� lZd dZd� ba\_klgh�� qlh� ihke_�`Zjdbo� ^bkdmkkbc�� \ua\Zgguo� \uoh^hf� dgb]b�Lvxjbg]Z ©Fh`_l� eb�fZrbgZ�fukeblvª��\k_�mq_gu_�ijbreb�d _^bghfm�fg_gbx��qlh�ihkljh_gb_�lZdh]h�dhfivxl_jZ�g_\hafh`gh��Ih� djZcg_c� f_j_�� ^h� l_o� ihj�� ihdZ� g_� [m^ml� jZkdjulu� b kfh^_ebjh\Zgu� Ze]hjblfu�^_ckl\by�q_eh\_q_kdh]h�fha]Z��g_�lhevdh�ieZgbjh\Zlv��gh�b ]h\hjblv�h[�bgl_ee_dlmZevghf�dhfivxl_j_� ijhklh� g_m^h[gh��H^gZdh� kf_ehklv� mq_guo� khklhbl� \ lhf�� qlh[u� iulZlvky�\aylv� ljm^guc� [Zjv_j�� g_� ^h`b^Zykv� \j_f_gb�� dh]^Z� [m^ml� iheghklvx� jZkdjulu� lZcgu�q_eh\_q_kdh]h�fha]Z�

��� I_j\Zy� ijbqbgZ� g_]Zlb\gh]h� fg_gby� mq_guo� h \hafh`ghklb� ihkljh_gby�bgl_ee_dlmZevgh]h�dhfivxl_jZI_j\Zy�ijbqbgZ�khklhbl�\ g_mf_gbb�mq_guo�ijb^Zlv�fh^_eb�k\hckl\h�h[h[s_gby�gZ� ^jm]b_� \u[hjdb� ^Zgguo�� Ihwlhfm� h[jZah\Zehkv� mklhcqb\h_� h[s__ fg_gb_� hg_\hafh`ghklb�ihkljh_gby�bgl_ee_dlmZevgh]h�fukeys_]h�dhfivxl_jZ��H[jZah\Zgbx�wlh]h�g_]Zlb\gh]h�fg_gby�kihkh[kl\h\Ze�jy^�ijbqbg��<h�i_j\uo��\k_�mq_gu_�hdZaZebkv� lhqghklgbdZfb�� l�_��ex^vfb��dhlhju_�^_^mdlb\guf�eh]bq_kdbf�iml_f�beb�bg^mdlb\guf�i_j_[hjguf�f_lh^hf�klj_fylky�lhevdh�d lhqghklb�j_r_gby�aZ^Zqb��Wlh�fh`gh� ihdZaZlv� gZ� ijbf_j_� j_r_gby� aZ^Zqb� bkdmkkl\_ggh]h� bgl_ee_dlZ�bgl_jiheypbhggh]h� lbiZ�� D wlbf� aZ^ZqZf� ijbgZ^e_`Zl� aZ^Zqb� jZkihagZ\Zgby� h[jZah\��h[gZjm`_gby� aZdhghf_jghkl_c�� ^bZ]ghaZ�b b^_glbnbdZpbb� l_dms_]h� khklhygby� h[t_dlZ��djZldhkjhqgh]h� b ^he]hkjhqgh]h� ijh]ghaZ��Wlb� aZ^Zqb� j_rZxlky� ih� h^ghfm� b lhfm�`_�Ze]hjblfm�� b ihlhfm� dhfivxl_j�� j_rZxsbc� aZ^Zqb� bgl_jiheypbhggh]h� lbiZ�� fh`_l�ij_l_g^h\Zlv�gZ�g_dhlhjmx�mgb\_jkZevghklv�^_ckl\by��?keb� aZ^ZgZ� ihebghfbZevgZy� j_n_j_glgZy� nmgdpby�� lh� hilbfZevgZy� fh^_ev�mdZaZgguo� aZ^Zq�ba\_klgZ� Zijbhjb��GbdZdbo�^_^mdlb\guo�beb�bg^mdlb\guo� Ze]hjblfh\�g_�lj_[m_lky��Zijbhjb�ba\_klgh��qlh�qbkeh�qe_gh\�emqr_c�ihebghfbZevghc�fh^_eb�jZ\gh�



qbkem� kljhd� \u[hjdb� wdki_jbf_glZevguo� ^Zgguo�� Ijb� wlhf� fh^_ev� h[eZ^Z_l� gme_\hc�\gmlj_gg_c� hrb[dhc�� jZkkqblZgghc� gZ� ^Zgghc� \u[hjd_�� gh� hrb[dZ� ih� \k_f� ^jm]bf�\u[hjdZf�hq_gv�\_ebdZ��Ihwlhfm�gbdlh�wlb�ij_^_evgu_�fh^_eb�g_�ijbf_gy_l��F_lh^� ]jmiih\h]h� mq_lZ� Zj]mf_glh\ �F=M:�� j_Zebam_l� b^_x h[h[s_gby� ijb�ihfhsb�ijbf_g_gby�i_j_[hjZ�fh^_e_c�dZg^b^Zlh\�ih�djbl_jbx�kf_s_gby�� aZ^Zgghfm�\g_y\ghc� nhjf_�� Bkihevam_lky� ^\_� \u[hjdb� ^Zgguo�� ijbq_f� hp_gdb� dhwnnbpb_glh\�gZoh^ylky�gZ� h^ghc�ba�gbo�� Z kljmdlmjZ�fh^_eb� \u[bjZ_lky�gZ� ^jm]hc��LZd� j_Zebam_lky�b^_y�\u[hjZ�hilbfZevghc�fh^_eb�ih�kf_s_gbx��hij_^_ey_fh]h�dZd�jZaghklv�hrb[hd�gZ�^\mo�qZklyo�\u[hjdb�^Zgguo��;_a�jZa^_e_gby�\u[hjdb�gZ�^\_�qZklb�jZkkqblZlv�\_ebqbgm�kf_s_gby�g_evay��Djhf_� lh]h�� [ueb� k^_eZgu� ihiuldb� ijbf_gblv� i_j_[hj� fh^_e_c� ih� djbl_jbx�kf_s_gby�\ y\ghc�nhjf_ >�@��H^gZdh�lZdhc�i_j_[hj�mom^rbe�\u[hj�fh^_eb��b ihlhfm�[ue�hl\_j]gml��Lhevdh�\ ihke_^g__�\j_fy�[ue�ijbf_g_g�i_j_[hj�fh^_e_c�kgZqZeZ�ih�hrb[d_��Z aZl_f�ih�kf_s_gbx��ihke_^h\Zl_evgh >�@��Qbklh�lhqghklghc�ih^oh^�^Z_l�kZfmx�emqrmx�fh^_ev \ kemqZ_�� dh]^Z� ^jm]bo� \u[hjhd� ^Zgguo�� djhf_� h^ghc�� gZ� \oh^� dhfivxl_jZ� g_�ihklmiZ_l��Ijbf_jhf�fh`_l�[ulv� aZ^ZqZ�jZkihagZ\Zgby ���i_qZlguo�[md\� klZg^Zjlgh]h�bah[jZ`_gby��Qlh[u�dZd�lh�jZkrbjblv�h[eZklv�h[h[s_gby�fh^_eb�gZ�khk_^gb_�\u[hjdb��qbkeh� qe_gh\� fh^_eb� mf_gvrZ_lky� \ g_kdhevdh� jZa�� gZijbf_j�� ^h� l_o� ihj�� ihdZ� [m^ml�ijbf_g_gu� lhevdh� Zj]mf_glu�� fh^mev� dhwnnbpb_glZ� dhjj_eypbb� dhlhjuo� k \uoh^ghc�i_j_f_gghc� [hevr_ ���� >�@�� < g_dhlhjuo� djbl_jbyo� ^ey� \u[hjZ� keh`ghklb� kljmdlmju�fh^_eb� ijhklh� gZagZqZ_lky� rljZn� aZ keh`ghklv >�@�� >h� ihke_^g_]h� \j_f_gb� djbl_jbc�kf_s_gby� g_� mqblu\Zeky�� qlh� b ihkem`beh� \k_h[s_c� m\_j_gghklb� \ lhf�� qlh�dhfivxl_jgu_�fh^_eb�g_�fh]ml�[ulv�ih^h[gu�nbabq_kdbf� aZdhgZf��dhlhju_�hldju\Z_l�_kl_kl\_gguc�bgl_ee_dl��b qlh�hgb�jZ[hlZx�lhevdh�gZ�^Zgghc�\u[hjd_��b gbq_]h�gh\h]h�hl�dhfivxl_jZ�h`b^Zlv�g_�ke_^m_l��
���<lhjZy�ijbqbgZ�g_]Zlb\gh]h�fg_gby�mq_guo<lhjhc� ijbqbghc� y\ey_lky� m\_j_gghklv� \ lhf�� qlh� bg`_g_jguc� bkdmkkl\_gguc�bgl_ee_dl�^he`_g�\hkijhba\h^blv�Ze]hjblfu�q_eh\_q_kdh]h�fha]Z��b qlh�jZkdjulb_�lZcg�q_eh\_q_kdh]h� fha]Z� ihfh`_l� kha^Zlv� bg`_g_jguc� dhfivxl_jguc� bgl_ee_dl�� Dhg_qgh��bkke_^h\Zgb_�jZ[hlu�fha]Z�qj_a\uqZcgh�\Z`gZy�b ZdlmZevgZy�aZ^ZqZ��gh�hgZ�bf__l�\_kvfZ�hl^Ze_ggh_� hlghr_gb_� d j_r_gbx� ijh[e_fu� ihkljh_gby� bg`_g_jgh]h� bkdmkkl\_ggh]h�bgl_ee_dlZ��Ohly�[u�ihlhfm��qlh�\ fha]m�^_ckl\m_l�[he__���� g_cjhgh\��Z \�bkdmkkl\_gghf�bgl_ee_dl_� fu� jZkiheZ]Z_f� g_� [he__� ��� g_cjhgh\�� Ijbjh^Z� ^_ckl\m_l� ih� \_kvfZ�jZklhqbl_evguf�aZdhgZf��dhlhju_�g_�ke_^m_l�dhibjh\Zlv�bg`_g_jm��



Wlh� fh`gh� ihdZaZlv� gZ� ijbf_j_� jZkkfhlj_gby� ba\_klghc� fh^_eb� g_cjhgZ� ±i_jp_iljhgZ� N�Jha_g[eZllZ� >�@�� >ey� ohjhrbo� bg`_g_jguo� j_r_gbc� oZjZdl_jgh�wdhghfgh_� bkihevah\Zgb_� bgnhjfZpbb� b ki_pbZebaZpby� hl^_evguo� ih^kbkl_f��Ijbjh^Z�g_� kh[ex^Z_l� wlb� ijbgpbiu�� Ba\_klgh�� qlh� \ i_jp_iljhg_�N�� Jha_g[eZllZ� \lhjhc� jy^�we_f_glh\� g_� jZa^_e_g� gZ� deZkl_ju� hl^_evguo� h[jZah\��Ihwlhfm� p_ggZy� bgnhjfZpby� hf_kl_��dm^Z�ijboh^bl�\oh^ghc�kb]gZe��g_�bkihevam_lky��ijhiZ^Z_l��< bg`_g_jghc�kbkl_f_�lZdZy� jZklhqbl_evghklv� g_^himklbfZ�� A^_kv� gm`gh� ijbf_gblv� Z\lhfZlbq_kdmxdeZkl_jbaZpbx� \lhjh]h� jy^Z� gZ� deZkl_ju� hl^_evguo� h[jZah\� >���@�� Kms_kl\m_l�hilbfZevgh_� qbkeh� deZkl_jh\� ^ey� dZ`^hc� \u[hjdb� ^Zgguo�� Hl� i_jp_iljhgZ�dhfivxl_jguc� jZamf� fh`_l� mgZke_^h\Zlv� _]h� mgb\_jkZevghklv�� Ki_pbnbdZ� h[hbo�hij_^_ey_lky�\b^hf�_]h�\oh^guo�we_f_glh\�± ^Zlqbdh\��
���Lj_lvy�ijbqbgZ�g_]Zlb\gh]h�hlghr_gbyLj_lvy�ijbqbgZ�g_]Zlb\gh]h�hlghr_gby�mq_guo� ± keZ[hklv�jZajZ[hldb�kljmdlmju�bgl_ee_dlmZevgh]h� dhfivxl_jZ��Ijhklh_� jZa^_e_gb_� \u[hjdb� ^Zgguo�gZ� ^\_� qZklb� ^Z_l�\hafh`ghklv� ihemqblv� fh^_ev�� h[eZ^Zxsmx gZbf_gvrbf�� h^gZdh� g_� gme_\uf��kf_s_gb_f��Gbdlh�g_� aZ^mfu\Zeky��dZdb_�gh\u_� k\hckl\Z�[m^ml�bf_lv�fh^_eb��ihemqZ_fu_� \j_amevlZl_� h[jZ[hldb� bgnhjfZpbb�� ihklmiZxs_c� hl� lj_o� b [he__� \u[hjhd�� <hafh`gh��[m^ml�ihemq_gu�fh^_eb��khojZgyxsb_�mkdhj_gb_�baf_g_gby�kf_s_gby�b l�i��Qlh�\Z`gh�^ey�kljmdlmjgh]h�fh^_ebjh\Zgby�ijb�\hkijhba\_^_gbb�jZaeh`_gby�g_ebg_cghc�nmgdpbb�\ jy^�L_cehjZ��G_� jZajZ[hlZggufb� hklZxlky� lZd`_� ^\Z`^u� b ljb`^u� fgh]hjy^gu_� g_cjhk_lb��hkms_kl\eyxsb_�nbevljZpbx�kb]gZeh\��Nbevlj�DZefZgZ�[ue�ij_^eh`_g�\ �����]��>�@��Kl_o�ihj� l_hjby�nbevljZpbb�kb]gZeh\�mreZ�^Ze_dh�\i_j_^��gh�\ g_cjhk_lyo� wlh�jZa\blb_�ihdZ�g_�bkihevam_lky��Ihkljh_gb_�b gZjZsb\Zgb_�g_cjhk_lb� kem`bl�h^gbf�ba� kihkh[h\�^Zevg_cr_]h�kgb`_gby�hrb[db�b kf_s_gby�fh^_eb��>jm]bf� kihkh[hf� kgb`_gby� hrb[db� b kf_s_gby� fh^_eb� kem`bl� ijbf_g_gb_�f_lh^Z� iZjguo� \_jhylghkl_c� �FI<��� < wlhf� f_lh^_� ihke_^h\Zl_evgh� \uihegyxlky�ke_^mxsb_�wlZiu���� G_ij_ju\gu_� i_j_f_ggu_� ^bkdj_lbabjmxlky� gZ� fgh`_kl\h� mqZkldh\�� DZ`^hfm�mqZkldm� ijbk\Zb\Z_lky� hij_^_e_gguc� jZg]�� L_f kZfuf� aZ^ZqZ� ijh]ghabjh\Zgby�ijhp_kkh\�aZf_gy_lky�aZ^Zq_c�jZkihagZ\Zgby�h[jZah\��� >bkdj_lgu_� agZq_gby� dZ`^uo� ^\mo� i_j_f_gguo� gZau\Zxlky� ^bkdj_lZfb�� >ey�jZkihagZ\Zgby� h[jZah\� fh`_l� bkihevah\Zlvky� dZd� iheguc� gZ[hj� ^bkdj_l�� lZd� b



hilbfZevguc� khklZ\� bo� fgh`_kl\Z�� >ey� hilbfbaZpbb� wlZehgguo� \_jhylghklguo�hibkZgbc�ijbf_gyxlky�Ze]hjblfu�F=M:���� Mkj_^gyy�agZq_gby�wfibjbq_kdbo�\_jhylghkl_c�iZjguo�^bkdj_l�ih�\_jlbdZeb��l�_��ih� klhe[pZf�� gZoh^yl� \_jhylghklgu_� hibkZgby� dZ`^hc� kljhdb�� LZdbf� h[jZahf��jZkihagZ\Zgb_�ijhbkoh^bl�g_�\ ijhkljZgkl\_�ijbagZdh\��Z \�ijhkljZgkl\_�iZjguo�\_jhylghkl_c� bo� ^bkdj_lguo� agZq_gbc��Ba� j_]j_kkbhggh]h� ZgZebaZ� ba\_klgh�� qlh�m\_ebq_gb_�jZaf_jghklb�ijhkljZgkl\Z�j_]j_kkbb�fh`_l�eb[h�khojZgblv�hrb[dm�gZ�ij_`g_f�mjh\g_��eb[h�mf_gvrblv�__��Ihwlhfm�i_j_oh^�ba�ijhkljZgkl\Z�ijbagZdh\�\ ijhkljZgkl\h�\_jhylghkl_c�^bkdj_l� lhevdh�mf_gvrZ_l�hrb[dm�jZkihagZ\Zgby�bijh]ghaZ���� JZkkqblu\Z_lky� \_jhylghklgh_� hibkZgb_� \oh^gh]h� kb]gZeZ�� ih^e_`Zs_]h�jZkihagZ\Zgbx��� <oh^ghc� kb]gZe� hlghkblky� d lhfm� lbim�� ^Zggh_� hibkZgb_� dhlhjh]h� hdZau\Z_lky�[eb`_� \ ijhkljZgkl\_� \_jhylghkl_c� ^bkdj_l�� JZkklhygb_� fh`gh� baf_jblv� ih�O_ffbg]m��Wce_jm�beb�FZoZeZgh[bkm�>�@��Ihke_^g__�ij_^ihqlbl_evg__���IhdZ`_f�f_lh^�FI<�fu�gZ�dhgdj_lghf�ijbf_j_��
��� Ijbf_j�� JZkihagZ\Zgb_� lbiZ� h[t_dlh\� k ijbf_g_gb_f� ^\mo� bg^mdlb\guo�f_lh^h\��f_lh^Z�]jmiih\h]h�mq_lZ�Zj]mf_glh\�b f_lh^Z�iZjguo�\_jhylghkl_c�<u[hj nhjfZlZ�aZ^Zqb>ey�djZldhklb�\u[_j_f�g_[hevrhc�nhjfZl�aZ^Zqb��<k_]h�[m^_f�jZkihagZ\Zlv�iylv�lbih\� h[t_dlh\�� gZijbf_j�� km^_g�� h[hagZqZ_fuo� [md\Zfb� $�� %�� &�� '�� (�� <uoh^ghc�i_j_f_gghc�fh`gh� kqblZlv�ghf_j� lbiZ� km^gZ�� $ ��� % ��� & ���' ��� ( ��� AZ^Zqm�fh`gh�jZkkfZljb\Zlv�dZd�jZkihagZ\Zgb_�lbiZ�km^gZ��DZ`^uc�lbi�km^gZ�gZ[ex^Zeky����jZa��<k_]h�\u[hjdZ� kh^_j`bl� ��� kljhd�� < dZ`^hc� kljhd_� mdZaZgu� �� wnn_dlb\guo� ijbagZdh\� lbiZ�km^gZ�[���[���[���[���[���[� �lZ[ebpZ�����



LZ[ebpZ����Bkoh^gZy�\u[hjdZ�ghjfbjh\Zgguo �^Zgguo�b bo�jZg]b�^ey�h[jZaZ�(��������d \ d ������
>ZlZ < [� [� [� [� [� [�� ���� ����� � ����� � ����� � ����� � ����� � ����� � ����� �� ���� ����� � ����� � ����� � ����� � ����� � ����� � ����� �� ���� ����� � ����� � ����� � ����� � ����� � ����� � ����� �� ���� ����� � ����� � ����� � ����� � ����� � ����� � ����� �� ���� ����� � ����� � ����� � ����� � ����� � ����� � ����� �� ��� ����� � ����� � ����� � ����� � ����� � ����� � ����� �� ��� ����� � ����� � ����� � ����� � ����� � ����� � ����� �� ��� ����� � ����� � ����� � ����� � ����� � ����� � ����� �� ���� ����� � ����� � ����� � ����� � ����� � ����� � ����� ��� ���� ����� � ����� � ����� � ����� � ����� � ����� � ����� �

Ba�\k_o�ij_^eh`_gguo�i_j\bqguo�ijbagZdh\�b bo�iZjguo�dh\ZjbZpbc�\u[bjZ_lky��� gZb[he__� wnn_dlb\guo�� fh^mev� dhwnnbpb_glZ� dhjj_eypbb� dhlhjuo� k \uoh^ghc�\_ebqbghc��l�_��k ghf_jhf�lbiZ�km^gZ��[hevr_��q_f�m ^jm]bo��>ey� dZ`^h]h� lbiZ� km^gZ� jZkkqblu\Zxlky� wlZehggu_� \_jhylghklgu_� hibkZgby��W<H���< lZ[ebp_���ihdZaZg�jZkq_l�W<H�^ey�km^_g�lbiZ�(��
LZ[ebpZ����AgZq_gby�iZjguo�\_jhylghkl_c�b wlZehggh_�\_jhylghklgh_�hibkZgb_�h[jZaZ�(
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:gZeh]bqguf� h[jZahf� ihemq_gu� W<H� ^ey� hklZevguo� lbih\� km^_g�� W<H�ij_^klZ\eyxl� kh[hc� fgh`_kl\h� kj_^gbo� agZq_gbc� wfibjbq_kdbo� \_jhylghkl_c� ^bkdj_l��l�_��kh[ulby��ijb�dhlhjhf�^\Z�ijbagZdZ�ijbgbfZxl�mdZaZggu_�^bkdj_lgu_�agZq_gby��



< ijbf_j_�ijbagZdb��dZd�b \oh^gZy�i_j_f_ggZy��^bkdj_lbabjmxlky�ih�iylbagZqghc�rdZe_�gZ�iylv�mjh\g_c��Mkj_^gyy����agZq_gbc�mdZaZgguo�\_jhylghkl_c�^bkdj_l��ihemqZ_f�W<H�^Zggh]h�lbiZ�km^gZ��
LZ[ebpZ����W<H�^ey�iylb�lbih\�km^_g�

� � � � � � � � � �� �� �� �� �� ��$ ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����% ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����& ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����' ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����( ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
L_i_jv� hibr_f� ijhp_^mjm� jZkihagZ\Zgby�� ?_�fh`gh� \_klb� gZ� ^\mo� mjh\gyo�� [_a�fh^_ebjh\Zgby�b k�fh^_ebjh\Zgb_f��

���JZkihagZ\Zgb_�[_a�fh^_ebjh\Zgby
Ihkl_i_ggh�� ihke_^h\Zl_evgh� mqblu\Zy� \k_� ^bkdj_lu� hl� h^ghc� ^h� iylgZ^pZlb��iheguc� i_j_[hj��� jZkkqblu\Z_f� gZ� hl^_evghc� ijh\_jhqghc� \u[hjd_� jZkklhygb_�f_`^m�W<H� kb]gZeZ� b iylvx� W<H� jZaebqguo� km^_g�� J_r_gb_� ijbgbfZ_lky� ih� gZbf_gvr_fm�jZkklhygbx��HdZau\Z_lky��qlh��ih^h[gh�F=M:��ijb�gZjZklZgbb�keh`ghklb�W<H�\g_rgbc�djbl_jbc�hrb[db�kgZqZeZ�m\_ebqb\Z_lky��Z aZl_f�gZqbgZ_l�iZ^Zlv��Ijb�wlhf�gZ[ex^Z_lky�ahgZ� g_hij_^_e_gghklb�� Ke_^h\Zl_evgh�� g_h[oh^bfh� ^h[Z\blv� ^hhij_^_e_gb_�hilbfZevgh]h�hibkZgby�ih�kf_s_gbx��

���J_r_gb_�k ijbf_g_gb_f�fh^_ebjh\ZgbyIZjgu_� \_jhylghklb� W<H� jZkkfZljb\Zxlky� dZd� \lhjbqgu_� Zj]mf_glu� ^ey�ihkljh_gby� fh^_eb�� Ijbf_gyy� dhf[bgZlhjguc� Ze]hjblf� F=M:� k ^hhij_^_e_gb_f� ih�kf_s_gbx�� ihemqZ_f� ^bkdjbfbgZglgmx� nmgdpbx� beb� fh^_ev� ^ey� j_r_gby�iylbZevl_jgZlb\ghc� aZ^Zqb� jZkihagZ\Zgby� lbiZ� km^gZ�� ijb� dhlhjhf� jZkihagZ\Zgbx�ih^e_`bl� ^Zgguc� lbi� km^gZ� b fgh`_kl\h� \k_o� hklZevguo� lbih\�� :e]hjblf� F=M:�bkdexqZ_l� fZehwnn_dlb\gu_� ^bkdj_lu� ba� jZkkfhlj_gby�� b bf_ggh� \ wlhf� khklhbl�bg^mdlb\guc�oZjZdl_j�Ze]hjblfZ�FI<�k ijbf_g_gb_f�F=M:��LZd�dZd�nhjfZl�aZ^Zqb�fZe��\k_]h�jZkihagZ_lky�iylv�lbih\�km^_g��lh�p_e_khh[jZagh�^hihegblv� kbkl_fm� fgh`_kl\� lZd� gZau\Z_fufb� kj_^gbfb� lhqdZfb�� l�_�� kj_^gbfb�agZq_gbyfb�iZjguo�\_jhylghkl_c��< j_amevlZl_�ihemqbf�\u[hjdm�^Zgguo��kh^_j`Zsmx����



kljhd�� Ijbf_gyy� dhf[bgZlhjguc� Ze]hjblf� F=M:�� ihemqZ_f� ke_^mxsb_� iylv�^bkdjbfbgZglguo�fh^_e_c��Ijbf_j�ihdZau\Z_l��qlh�dhfivxl_jguc�kh\_lqbd��bgl_ee_dl��^he`_g�fZdkbfZevgh�bkihevah\Zlv�^bkdj_lbaZpbx�i_j_f_gguo��deZkl_jbaZpbx�\u[hjdb�b jZa^_e_gb_�nmgdpbc�hl^_evguo� ih^kbkl_f�� Wlh� [m^_l� dhfbl_l� kbkl_f�� j_rZxsbo� hl^_evgu_� lbiu� aZ^Zq��h[t_^bg_gguo� h[s_c� h[hehqdhc�� < dhfivxl_jghf� bgl_ee_dl_� [m^_l� ih^kbkl_fZ��^hdZau\ZxsZy�l_hj_fu��j_rZxsZy�aZ^Zqb�ebg_cgh]h�ijh]jZffbjh\Zgby��\_^msZy�^bZeh]�k q_eh\_dhf� k ihbkdhf� jZaebqgh]h� jh^Z� kijZ\hd�� b�� gZdhg_p�� ih^kbkl_fZ�� j_rZxsZy�bgl_jiheypbhggu_� aZ^Zqb�� mdZaZggu_� \ur_�� Lhevdh� ihke_^gyy� ih^kbkl_fZ� fh`_l�ij_l_g^h\Zlv�gZ�mgb\_jkZevghklv�ijbf_g_gby��
���Khhlghr_gby�ijbf_g_gby�bgl_jZdlb\guo�b kZfhhj]Zgbamxsboky�kbkl_fBgl_jZdlb\gu_� kbkl_fu� ij_^gZagZq_gu� ^ey� j_r_gby� kZfuo� ijhkluo� aZ^Zq�� ^ey�dhlhjuo�ba\_klgZ�l_hjby��Wdki_jl��ihevamykv�wlhc�l_hjb_c��mklZgZ\eb\Z_l�lhq_qgu_�beb�ebg_cgu_� wlZehgu� hl^_evguo� h[jZah\� b�� djhf_� lh]h�� kh]eZkgh� dhgp_ipbb� ^himklbfuo�ij_h[jZah\Zgbc�>�@��^Z_l�bgkljmdpbb�ih�jZkrbj_gbx�fgh`_kl\Z�wlZehgh\�\ kemqZ_��dh]^Z�kbkl_fZ� g_� fh`_l� jZkihagZlv� bah[jZ`_gb_�� Ih� wlhc� bgkljmdpbb� b^_l� h[mq_gb_� bihklZgh\dZ� gh\uo� wlZehgh\�� GZihfgbf�� qlh�� dZd� ihdZaZgh� \ ijbf_j_�� \k_� aZ^Zqb�bgl_jiheypbhggh]h� lbiZ�� ijb� ihfhsb� ^bkdj_lbaZpbb� i_j_f_gguo� ijb\h^ylky� d aZ^Zq_�jZkihagZ\Zgby�h[jZah\��Gh�keh`ghklv�aZ^Zq�\hajZklZ_l�k dZ`^uf�]h^hf��lZd�qlh�wdki_jl�g_� fh`_l� ij_^mkfhlj_lv� \k_� lj_[m_fu_� baf_g_gby�� Bkdmkkl\_gguc� bgl_ee_dl� bf__l�kfuke��lhevdh�_keb�ihke_�gZkljhcdb�kbkl_fu�wdki_jl�m`_�g_�lj_[m_lky��lZd�dZd�kbkl_fZ�h[mqZ_lky� kZfZ�� ih� ijh]jZffZf� kZfhhj]ZgbaZpbb�� l�_�� ih� F=M:� b FI<�� >ey� wlh]h�g_h[oh^bfh�jZa^_eblv�\u[hjdm�^Zgguo�gZ�^\_�beb�[he__�qZkl_c��Dhgk_gkmk� gZ� g_kdhevdbo� \u[hjdZo�� gZijbf_j�� ihlj_[m_lky� ijb� h[gZjm`_gbb�aZdhghf_jghkl_c�gZ�dhkfbq_kdhf�dhjZ[e_��^\b`ms_fky� k mkdhj_gb_f��Qlh[u�g_�j_rZlv�\hijhk�h[�hilbfZevghf�jZa^_e_gbb \u[hjdb�gZ�qZklb��^ey�hp_gdb�hrb[db�ijbf_gy_lky�i_j_dj_klguc�djbl_jbc�hrb[db��Z ^ey�hp_gdb�kf_s_gby�± gh\uc�i_j_dj_klguc�djbl_jbc�kf_s_gby�>��@��<f_klh�\uoh^Z�©g_�agZxª��kbkl_fZ�kZfZ�h[mqZ_l�k\hb�wlZehgu��[_a�ihfhsb�q_eh\_dZ��
���:e]hjblf�h[jZ[hldb�wdki_jlguo�hp_ghd�ih�hrb[d_�b kf_s_gbx?keb� jZa^_e_gb_� \u[hjdb� ^Zgguo� gZ� ^\_� qZklb� g_� ijbf_gy_lky�� lh� ihkljh_gb_�bkdmkkl\_ggh]h� bgl_ee_dlZ� klZgh\blky� g_\hafh`guf��Ihklhyggh_� ijbkmlkl\b_� wdki_jlZ�\ha\jZsZ_l� gZk� d bkihevah\Zgbx� f_lh^Z� wdki_jlguo� hp_ghd�� ]^_� dhfivxl_j� lhevdh�



ihfh]Z_l�hkms_kl\blv�]hehkh\Zgb_��Bgl_j_kgh��qlh�\ wlhf�kemqZ_�jZa^_e_gb_�wdki_jlh\�gZ�^\_�qZklb�b hij_^_e_gb_�jZaghkl_c�fg_gbc�lZd`_�bf__l�kfuke�>��@��P_e_khh[jZagh�ijbf_gblv�ihke_^h\Zl_evguc�i_j_[hj�hp_ghd�wdki_jlghc�dhfbkkbb�kgZqZeZ� ih� hrb[d_�� aZl_f� ih� kf_s_gbx�� GZijbf_j�� i_j\Zy� wdki_jlgZy� dhfbkkby��jZ[hlZxsZy� \ ]hjh^_� Db_\_�� hlh[jZeZ� ��� emqrbo� ijh_dlh\�� Hgb� ihklmiZxl� gZ�jZkkfhlj_gb_� ^\mo� wdki_jlguo� dhfbkkbc� \ ]hjh^_� OZjvdh\_� b Ev\h\_�� B ba� gbo�\u[bjZ_lky�lhl�ijh_dl��ijb�dhlhjhf�^hklb]Z_lky dhgk_gkmk��l�_��gZbf_gvr__�jZkoh`^_gb_�fg_gbc�\kihfh]Zl_evguo�dhfbkkbc��



Ebl_jZlmjZ�� B\Zog_gdh� :�=��� Kl_iZrdh� <�K�� Ihf_ohmklhcqb\hklv� fh^_ebjh\Zgby�� Db_\��GZmdh\Z�^mfdZ������������F��� *0'+�$OJRULWKP� IRU�2SWLPDO�0RGHO�&KRLFH� E\� WKH�([WHUQDO�(UURU�&ULWHULRQ ZLWK� WKH�([WHQVLRQ� RI� 'HILQLWLRQ� E\� 0RGHO� %LDV� DQG� ,WV� $SSOLFDWLRQV� WR� WKH� &RPPLWWHHV� DQG�1HXUDO�1HWZRUNV����3DWWHUQ�5HFRJQLWLRQ�DQG�,PDJH�$QDO\VLV��9RO������� ���������SS����������� Djm]�=�F���Djm]�H�X��FZl_fZlbq_kdbc�f_lh^�deZkkbnbdZpbb�^j_\g_c�d_jZfbdb� ���Ljm^u�bgklblmlZ�Zjo_heh]bb�:G KKKJ��±Fhkd\Z��GZmdZ��������k�����±������ <Zkbev_\�<�B��JZkihagZxsb_�kbkl_fu��KijZ\hqgbd��Db_\��GZmd��^mfdZ��������� ����k���� I_jp_iljhg� � kbkl_fZ� jZkihagZ\Zgby� h[jZah\��Ih^� j_^��:�=��B\Zog_gdh�� � Db_\��GZmd��^mfdZ��������� ���k��� ,YDNKQHQNR $�*���� ,YDNKQHQNR *�$��DQG 0XHOOHU -��$��6HOI�2UJDQL]DWLRQ RI 2SWLPXP3K\VLFDO� &OXVWHULQJ� RI� 'DWD� 6DPSOH� IRU� � D� :HDNHQHG� 'HVFULSWLRQ� DQG� )RUHFDVWLQJ� RI�)X]]\�2EMHFWV��?? 3DWWHUQ�5HFRJQLWLRQ�DQG�,PDJH�$QDO\VLV��Y�����1���������SS��������������� B\Zog_gdh� :�=��� :dk_gh\Z� L�B�� b ^j�� Hij_^_e_gb_� deZkl_jh\� Zdlb\ghklb� gZ�ih\_joghklb�fhe_dme�\ h[eZklb�aZ^Zggh]h�obfbq_kdh]h�^_ckl\by�?? Db[_jg_lbdZ�b\uqbkebl_evgZy�l_ogbdZ��\ui������������klj���������� .DOPDQ�5�(���%XF\�5����������1HZ�UHVXOW�LQ�OLQHDU ILOWLQJ�DQG�SUHGLFWLRQ�WKHRU\��-��%DVLF�(QJ������������� >�@�� >Jmkkdbc�i_j_\h^��DZefZg�J���;xkb�J���Gh\u_�j_amevlZlu� \ ebg_cghc� l_hjbb�ij_^kdZaZgby��\ k[��i_j_\h^h\�©L_ogbq_kdZy�f_oZgbdZª���������������@�� Dh\Ze_\kdbc� <�:�� JZkihagZ\Zgb_� iml_f� bfblZpbb� ijhp_kkZ�� ihjh`^Zxs_]h�bah[jZ`_gby�� � < dg��� JZkihagZ\Zgb_� h[jZah\� b dhgkljmbjh\Zgb_� qblZxsbo�Z\lhfZlh\��Db_\��GZmd��>mfdZ��������\ui�����k���������� B\Zog_gdh� :�=��� KZ\q_gdh� ?�:��� B\Zog_gdh� =�:��� GZ^bjZ^a_� :�;��� Jh]h\� :�H��Bg^mdlb\guc� f_lh^� \u[hjZ� fh^_eb� k fbgbfZevghc� hrb[dhc� b gZbf_gvrbf�kf_s_gb_f�^ey�j_r_gby�bgl_jiheypbhgguo�aZ^Zq�bkdmkkl\_ggh]h�bgl_ee_dlZ������yf_`^mgZjh^gZy� dhgn_j_gpby� ©JZkihagZ\Zgb_� h[jZah\� b ZgZeba� bah[jZ`_gbc��gh\u_� bgnhjfZpbhggu_� l_ogheh]bbª� �JH:B���������� <_ebdbc� Gh\]hjh^�� ������hdl������ ]���Lj��Dhgn���< ��l����Gh\=M�bf��YjhkeZ\Z�Fm^jh]h��<_ebdbc�Gh\]hjh^��������± L����k�������������� =Z\eh\Z� >��� B\Zog_gdh� :�=�� Bgl_jZdlb\gu_� Ze]hjblfu� wdki_jlghc� hp_gdb�ijh_dlh\�i_j_kljhcdb�jZchgh\�]hjh^Z����3DWWHUQ 5HFRJQLWLRQ DQG ,PDJH $QDO\VLV��9RO������� ��������SS������ ����



B\Zog_gdh�:�=�
H IJH;E?F?�IHKLJH?GBY�BGL?EE?DLM:EVGH=H�BEB�FUKEYS?=H�
BG@?G?JGH=H�DHFIVXL?J:
H[km`^Zxlky�ijbqbgu��ijb\_^rb_�[hevrbgkl\h� mq_guo� d hljbpZgbx� \hafh`ghklb�ihkljh_gby�
bgl_ee_dlmZevgh]h � dhfivxl_jZ�� <ukdZau\Z_lky� fg_gb_�� qlh� lZdh_� g_]Zlb\gh_� aZdexq_gb_�
y\ey_lky�\j_f_gguf�b [m^_l�hijh\_j]gmlh�ijb�mq_l_�kf_s_gby�fh^_eb��GZb[hevr__�mf_gvr_gb_�
kf_s_gby� ^hklb]Z_lky� \ ^\Z`^u� fgh]hjy^guo� g_cjhk_lyo�� Z lZd`_� ijb� ^bkdj_lbaZpbb�
i_j_f_gguo�� F_lh^� iZjguo� \_jhylghkl_c� \f_kl_� k F=M:� j_dhf_g^m_lky� ^ey� j_r_gby� aZ^Zq�
bkdmkkl\_ggh]h �bgl_ee_dlZ�bgl_jiheypbhggh]h �lbiZ��
1\Zog_gdh�H�=�
IJH�IJH;E?FM�IH;M>H<B�BGL?E?DLM:EVGH=H�:;H�FBKEYQH=H�
1G@?G?JGH=H�DHFIVXL?J:
H[]h\hjxxlvky � ijbqbgb�� sh� ijb\_eb� [�evr�klv� mq_gbo� ^h� aZi_j_q_ggy� fh`eb\hkl�� ih[m^h\b�
�gl_e_dlmZevgh]h�dhfi¶xl_jZ��<bkeh\ex}lvky�^mfdZ��sh�lZd_�g_]Zlb\gbc�\bkgh\hd�} lbfqZkh\bf��
[m^_�\�^dbgmlh�ijb�\jZom\Zggy� af�s_ggy�fh^_e���GZc[�evr_� af_gr_ggy� af�s_ggy�^hky]Z}lvky�m
^\�q�� [Z]Zlhjy^g�c� g_cjhf_j_`��� Z lZdh`� aZ� ^hihfh]hx� ^bkdj_lbaZp��� af�ggbo�� F_lh^� iZjgbo�
�fh\�jghkl_c� jZahf� a F=M:� j_dhf_g^m}lvky� ^ey� jha\¶yaZggy� aZ^Zq� rlmqgh]h� �gl_e_dlm�
�gl_jiheyp�cgh]h �lbim��
,YDNKQHQNR�$�*�
21�7+(�352%/(0�2)�,17(//(&78$/�25�7+,1.,1*�(1*(1((5,1*�&20387(5�
&216758&7,21
7KH� UHDVRQV� DUH� FRQVLGHUHG� ZKLFK� OHG� WKH� PDMR ULW\� RI� VFLHQWLVWV� WR� WKH� QHJDWLRQ� RI� SRVVLELOLW\� RI�
LQWHOOHFWXDO�FRPSXWHU�FRQVWUXFWLRQ��2SLQLRQ� LV�H[SUHVVHG� WKDW� WKLV� QHJDWLYH�FRQFOXVLRQ� LV� WHPSRUDU\�DQG�
ZLOO�EH�GHQLHG�ZKHQ�WKH�PRGHO�ELDV�ZLOO�EH� WDNLQJ�LQWR�DFFRXQW��7KH�PDMRU�GHFUHDVH�RI�WKH�ELDV�FDQ� EH�
UHDFKHG�LQ�WZLFH�PXOWLOD\HUHG�QHXUDO�QHWZRUNV�DV�ZHOO�DV�WURXJK�YDULDEOHV�GLVFUHWL]DWLRQ��3DLU�SUREDELOLW\�
PHWKRG�WRJHWKHU�ZLWK�*0'+�LV�UHFRPPHQGHG�WR�WKH�VROXWLRQ�RI�LQWHUSRODWLRQ�W\SH�SUREOHPV�RI�DUWLILFLDO�
LQWHOOLJHQFH��


