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Ki_pbnbdZlhj�^hklmiZ �DFFHVV VSHFLILHU��hij_^_ey_l�lh��dZd�we_f_glu�[Zah\h]h�deZkkZ��EDVHFODVV�� gZke_^mxlky� ijhba\h^guf� deZkkhf� �GHULYHG FODVV��� ?keb� ki_pbnbdZlhjhf� ^hklmiZ�gZke_^m_fh]h� [Zah\h]h� deZkkZ� y\ey_lky� dexq_\h_� keh\h� SXEOLF�� lh� \k_� hldjulu_� qe_gu�[Zah\h]h� deZkkZ� hklZxlky� hldjulufb� b \� ijhba\h^ghf�� ?keb� ki_pbnbdZlhjhf� ^hklmiZ�gZke_^m_fh]h� [Zah\h]h� deZkkZ� y\ey_lky� dexq_\h_� keh\h� SULYDWH�� lh� \k_� hldjulu_� qe_gu�[Zah\h]h� deZkkZ� \ ijhba\h^ghf deZkk_� klZgh\ylky� aZdjulufb�� < h[hbo� kemqZyo� \k_�aZdjulu_� qe_gu� [Zah\h]h� deZkkZ� \ ijhba\h^ghf� deZkk_� hklZxlky� aZdjulufb� bg_^hklmigufb�
<Z`gh� ihgbfZlv�� qlh� _keb� ki_pbnbdZlhjhf� ^hklmiZ� y\ey_lky� dexq_\h_� keh\h�SULYDWH�� lh�ohly�hldjulu_�qe_gu�[Zah\h]h�deZkkZ klZgh\ylky�aZdjulufb�\ ijhba\h^ghf��hgb�hklZxlky�^hklmigufb�^ey�nmgdpbc�± qe_gh\�ijhba\h^gh]h�deZkkZ�
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�� A^_kv� ij_^klZ\e_gu� [Zah\uc� deZkk� b gZke_^mxsbc� _]h� ijhba\h^guc� deZkku��gZke_^h\Zgb_�kh�ki_pbnbdZlhjhf�SXEOLF��
�LQFOXGH��LRVWUHDP!XVLQJ�QDPHVSDFH�VWG�
FODVV�EDVH�^LQW�[�SXEOLF�YRLG�VHW[�LQW�Q��^ [� �Q��`YRLG�VKRZ[���^�FRXW����[����
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LQW�PDLQ��^ GHULYHG�RE�
RE�VHW[���������^hklmi�d qe_gm�[Zah\h]h�deZkkZRE�VHW\���������^hklmi�d qe_gm�ijhba\h^gh]h�deZkkZ
RE�VKRZ[�������^hklmi�d qe_gm�[Zah\h]h�deZkkZRE�VKRZ\�������^hklmi�d qe_gm�ijhba\h^gh]h�deZkkZ
UHWXUQ���`DZd� ihdZaZgh� \ ijh]jZff_�� ihkdhevdm� deZkk EDVH gZke_^m_lky� dZd� hldjuluc�� hldjulu_�qe_gu�deZkkZ�EDVH ± nmgdpbb�VHW[���b VKRZ[�� ± klZgh\ylky�hldjulufb�ijhba\h^gh]h�deZkkZ�GHULYHGb ihwlhfm� ^hklmigu� ba� ex[hc� qZklb� ijh]jZffu�� Ke_^h\Zl_evgh�� kh\_jr_ggh�ijZ\bevgh�\uau\Zlv wlb�nmgdpbb�ba�nmgdpbb�PDLQ���

�� <Z`gh� ihgbfZlv�� qlh� gZke_^h\Zgb_� ijhba\h^guf� deZkkhf� [Zah\h]h� dZd� hldjulh]h�kh\k_f�g_�hagZqZ_l��qlh�^ey�ijhba\h^gh]h�deZkkZ�klZgml�^hklmigufb� aZdjulu_�qe_gu�[Zah\h]h�� GZijbf_j�� wlh� g_[hevrh_� baf_g_gb_� \ deZkk_� GHULYHG ba� ij_^u^ms_]h�ijbf_jZ�g_ijZ\bevgh�
FODVV�EDVH�^LQW�[�SXEOLF�YRLG�VHW[�LQW�[��^[� �Q�`YRLG�VKRZ[���^FRXW����[����µ?Q¶�``�
��DeZkk�gZke_^m_lky�dZd�hldjulucFODVV�GHULYHG��SXEOLF�EDVH^LQW�\�SXEOLF�YRLG�VHW\�LQW�Q��^\� �Q�`
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AZdjulu_� qe_gu� [Zah\h]h� deZkkZ� g_^hklmigu�� o ± wlh� aZdjuluc� qe_g� [Zah\h]h� deZkkZ� b ihwlhfm� \gmljb�ijhba\h^gh]h�deZkkZ�hg�g_^hklmi_g
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AZihfgbl_�� qlh� nmgdpbb� VKRZ[��� b VHW[�� \ [Zah\hf� deZkk_� EDVH ih�ij_`g_fm� hklZxlky�hldjulufb�g_aZ\bkbfh�hl�lh]h��dZd�hgb�gZke_^mxlky�ijhba\h^guf�deZkkhf��Wlh�hagZqZ_l��qlh�h[t_dl�lbiZ�EDVH fh]�[u�ihemqblv�^hklmi�d wlbf�nmgdpbyf�\ ex[hf�f_kl_�ijh]jZffu��H^gZdh� ^ey� h[t_dlh\� lbiZ GHULYHG hgb� klZgh\ylky� aZdjulufb�� GZijbf_j�� \ ^Zgghf�njZ]f_gl_�
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\uah\�nmgdpbb�VHW[���ijZ\be_g��ihkdhevdm�nmgdpby�VHW[���± wlh�hldjuluc�qe_g�deZkkZ�EDVH�
��� DZd� fu� m`_� magZeb�� ohly� hldjulu_� qe_gu� [Zah\h]h� deZkkZ� ijb� gZke_^h\Zgbb� kbkihevah\Zgb_f� ki_pbnbdZlhjZ� SULYDWH \ ijhba\h^ghf� deZkk_� klZgh\ylky� aZdjulufb��\gmljb� ijhba\h^gh]h� deZkkZ� hgb� hklZxlky� ^hklmigufb�� GZijbf_j�� gb`_� ij_^klZ\e_gZ�bkijZ\e_ggZy�\_jkby�ij_^u^ms_c ijh]jZffu�
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RE�VHW[\����������
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UHWXUQ���`< ^Zgghf� kemqZ_� nmgdpbb� VKRZ[��� b VHW[�� ^hklmigu� \gmljb ijhba\h^gh]h� deZkkZ�� qlh�kh\_jr_ggh�ijZ\bevgh��ihkdhevdm�hgb�y\eyxlky�aZdjulufb�qe_gZfb�wlh]h�deZkkZ�

����AZsbszggu_�qe_gu�deZkkZ
DZd� \u� magZeb� ba� ij_^u^ms_]h� jZa^_eZ�� m ijhba\h^gh]h� deZkkZ� g_l� ^hklmiZ� d aZdjuluf�qe_gZf� [Zah\h]h�� Wlh� hagZqZ_l�� Qlh� _keb� ijhba\h^ghfm� deZkkm� g_h[oh^bf� ^hklmi� dg_dhlhjuf� qe_gZf� [Zah\h]h�� lh� wlb� qe_gu� ^he`gu� [ulv� hldjulufb�� H^gZdh� \hafh`gZ�kblmZpby�� dh]^Z� g_h[oh^bfh�� qlh[u� qe_gu� [Zah\h]h� deZkkZ�� hklZ\Zykv� aZdjulufb�� [ueb^hklmigu� ^ey� ijhba\h^gh]h� deZkkZ�� >ey� j_ZebaZpbb� wlhc� b^_b� \ K��� \dexqzg�ki_pbnbdZlhj�^hklmiZ�SURWHFWHG �aZsbszgguc��
Ki_pbnbdZlhj� ^hklmiZ� SURWHFWHG wd\b\Ze_gl_g� ki_pbnbdZlhjm� SULYDWH k _^bgkl\_gguf�bkdexq_gb_f��aZsbszggu_�qe_gu�[Zah\h]h�deZkkZ�^hklmigu�^ey�qe_gh\�\k_o�ijhba\h^guo�deZkkh\�wlh]h�[Zah\h]h�deZkkZ��<g_�[Zah\h]h�deZkkZ�beb�ijhba\h^guo�deZkkh\�aZsbszggu_�qe_gu�g_^hklmigu�



Ki_pbnbdZlhj�^hklmiZ�SURWHFWHG fh`_l�gZoh^blvky�\ ex[hf�f_kl_�h[ty\e_gby�deZkkZ��ohly�h[uqgh�_]h�jZkiheZ]Zxl�ihke_�h[ty\e_gby�aZdjuluo�qe_gh\��aZ^Z\Z_fuo�ih�mfheqZgbx��bi_j_^�h[ty\e_gb_f�hldjuluo�qe_gh\��Gb`_�ihdZaZgZ�ihegZy�hkgh\gZy�nhjfZ�h[ty\e_gby�deZkkZ�
FODVV�bfyBdeZkZ�^�� aZdjulu_�qe_guSURWHFWHG� �� g_h[yaZl_evguc�ki_pbnbdZlhj�� aZsbszggu_�qe_guSXEOLF��� hldjulu_�qe_gu`�
Dh]^Z� [Zah\uc� deZkk� gZke_^m_lky� ijhba\h^guf� deZkkhf� dZd� hldjuluc� �SXEOLF���aZsbszgguc�qe_g�[Zah\h]h�deZkkZ�klZgh\blky� aZsbszgguf�qe_ghf�ijhba\h^gh]h�deZkkZ��Dh]^Z� [Zah\uc� deZkk� gZke_^m_lky� dZd� aZdjuluc� �SULYDWH��� lh� aZsbszgguc� qe_g� [Zah\h]h�deZkkZ klZgh\blky�aZdjuluf�qe_ghf�ijhba\h^gh]h�deZkkZ�
;Zah\uc� deZkk� fh`_l� lZd`_� gZke_^h\Zlvky� ijhba\h^guf� deZkkhf� dZd� aZsbszgguc��SURWHFWHG��� < wlhf� kemqZ_� hldjulu_� b aZsbszggu_� qe_gu� [Zah\h]h� deZkkZ� klZgh\ylky�aZsbszggufb�qe_gZfb�ijhba\h^gh]h�deZkkZ�� �?kl_kl\_ggh��qlh� aZdjulu_�qe_gu�[Zah\h]h�deZkkZ�hklZxlky�aZdjulufb��b hgb�g_�^hklmigu�^ey�ijhba\h^gh]h�deZkkZ��
Ki_pbnbdZlhj�^hklmiZ�SURWHFWHG fh`gh�lZd`_�bkihevah\Zlv�kh�kljmdlmjZfb�
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�� < wlhc� ijh]jZff_� ijhbeexkljbjh\Zg� ^hklmi� d hldjuluf�� aZdjuluf� b aZsbszgguf�qe_gZf�deZkkZ�
�LQFOXGH��LRVWUHDP!XVLQJ�QDPHVSDFH�VWG�
FODVV�VDPS�^���qe_gu�deZkkZ��aZdjulu_�ih�mfheqZgbxLQW�D�SURWHFWHG�����lh`_�aZdjulu_�qe_gu�deZkkZ�VDPSLQW�E�SXEOLF�LQW�F�
VDPS�LQW�Q��LQW�P��^�D� �Q��E� �P��`LQW�JHWD���^�UHWXUQ�D��`LQW�JHWE���^�UHWXUQ�E��``�

LQW�PDLQ��^ VDPS�RE���������
���RE�E� �����Hrb[dZ��I_j_f_ggZy�E�aZsbs_gZ�b ihwlhfm�aZdjulZRE�F� ��������IjZ\bevgh��I_j_f_ggZy�F�y\ey_lky�hldjuluf�qe_ghf
FRXW����RE�JHWD������
 
�FRXW����RE�JHWE������
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����RE�F����
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UHWXUQ���`DZd� \u� fh]eb� aZf_lblv�� \u^_e_ggZy� \ dhff_glZjbc� kljhdZ� kh^_j`bl� bgkljmdpbx��g_^himklbfmx�\ nmgdpbb�PDLQ����ihkdhevdm�i_j_f_ggZy�E y\ey_lky� aZsbszgghc�b lZdbf�h[jZahf�ih�ij_`g_fm�aZdjulhc�^ey�deZkkZ�VDPS�
�� < ke_^mxs_c� ijh]jZff_� ihdZaZgh�� qlh� ijhbkoh^bl�� _keb� aZsbszggu_� qe_gu� deZkkZ�gZke_^mxlky�dZd�hldjulu_�
�LQFOXGH��LRVWUHDP!XVLQJ�QDPHVSDFH�VWG�
FODVV�EDVH�^SURWHFWHG���������aZdjulu_�qe_gu�deZkkZ�EDVH�LQW�D�E�������gh�^ey�ijhba\h^gh]h�deZkkZ�hgb�^hklmiguSXEOLF�YRLG�VHWDE�LQW�Q��LQW�P��^�D� �Q��E� �P��``�
FODVV�GHULYHG���SXEOLF�EDVH�^LQW�F�SXEOLF�YRLG�VHWF�LQW�Q��^�F� �Q��`
���wlZ�nmgdpby�bf__l�^hklmi�d i_j_f_gguf�D�b E�deZkkZ�EDVHYRLG�VKRZDEF���^�FRXW����D����
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LQW�PDLQ��^ GHULYHG�RE�
�
�I_j_f_ggu_�D�b E�a^_kv�g_^hklmigu��ihkdhevdm�y\eyxlky�aZdjulufb�qe_gZfb�deZkkh\�EDVH�b GHULYHG
�
RE�VHWDE��������RE�VHWF�����
RE�VKRZDEF����
UHWXUQ���`Ihkdhevdm�i_j_f_ggu_�D b E \ deZkk_�EDVH aZsbs_gu�b gZke_^mxlky�ijhba\h^guf�deZkkhf�GHULYHG dZd� hldjulu_� qe_gu�� hgb� ^hklmigu� ^ey� bkihevah\Zgby� nmgdpbyfb� ± qe_gZfb�deZkkZ� GHULYHG�� H^gZdh� \g_� ^\mo� wlbo� deZkkh\� hgb� \ iheghc� f_j_� f_j_� aZdjulu� bg_^hklmigu�

�� DZd�mihfbgZehkv�jZg__��_keb�[Zah\uc�deZkk�gZke_^m_lky�dZd�aZsbszgguc��Hldjulu_�baZsbszggu_� qe_gu� [Zah\h]h� deZkkZ� klZgh\ylky� aZsbszggufb� qe_gZfb� ijhba\h^gh]h�deZkkZ�� GZijbf_j�� \ ke_]dZ� baf_gzgghc� \_jkbb� ijh]jZffu� ba� ij_^u^ms_]h� ijbf_jZ�deZkk�EDVH gZke_^m_lky�g_�dZd�hldjuluc��Z dZd�aZsbszgguc�
���WlZ�ijh]jZffZ�dhfibebjh\Zlvky�g_�[m^_l�LQFOXGH��LRVWUHDP!
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FODVV�EDVH�^SURWHFWHG���������aZdjulu_�qe_gu�deZkkZ�EDVH�LQW�D�E�������gh�^ey�ijhba\h^gh]h�deZkkZ�hgb�^hklmigu�SXEOLF�YRLG�VHWDE�LQW�Q��LQW�P��^�D� �Q��E� �P��``�
FODVV�GHULYHG���SURWHFWHG�EDVH�^����deZkk�EDVH�gZke_^m_lky�dZd�aZsbs_ggucLQW�F�SXEOLF�YRLG�VHWF�LQW�Q��^�F� �Q��`
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LQW�PDLQ��^ GHULYHG�RE�
���HRB;D:��l_i_jv�nmgdpby�VHWDE�����y\ey_lky�aZsbs_gguf�qe_ghf�deZkkZ�EDVH�RE�VHWDE�����������nmgdpby�VHWDE���a^_kv�g_^hklmigZ
RE�VHWF�����
RE�VKRZDEF����
UHWXUQ���`DZd� mdZaZgh� \ dhff_glZjbyo�� ihkdhevdm� deZkk� EDVH gZke_^m_lky� dZd� aZsbszgguc�� _]h�hldjulu_�b aZsbszggu_�we_f_glu�klZgh\ylky�aZsbszggufb�qe_gZfb�ijhba\h^gh]h�deZkkZ�GHULYHG b ke_^h\Zl_evgh�\gmljb�nmgdpbb�PDLQ�� hgb�g_^hklmigu�

����Dhgkljmdlhju��^_kljmdlhju�b gZke_^h\Zgb_
;Zah\uc�deZkk��ijhba\h^guc�deZkk�beb�h[Z�deZkkZ�\f_kl_�fh]ml�bf_lv�dhgkljmdlhju�b�beb�^_kljmdlhju��< wlhc�]eZ\_�bkke_^m_lky�g_kdhevdh�ke_^kl\bc�lZdh]h�iheh`_gby�
?keb� m [Zah\h]h� b m� ijhba\h^gh]h� deZkkh\� bf_xlky� dhgkljmdlhju� b ^_kljmdlhju�� lh�dhgkljmdlhju�\uihegyxlky�\ ihjy^d_�gZke_^h\Zgby��Z ^_kljmdlhju�± \ h[jZlghf�ihjy^d_��LZdbf� h[jZahf�� dhgkljmdlhj� [Zah\h]h� deZkkZ� \uihegy_lky� jZgvr_� dhgkljmdlhjZ�ijhba\h^gh]h� deZkkZ�� >ey� ^_kljmdlhjh\� ijZ\be_g� h[jZlguc� ihjy^hd�� ^_kljmdlhj�ijhba\h^gh]h�deZkkZ�\uihegy_lky�jZgvr_�^_kljmdlhjZ�[Zah\h]h�deZkkZ�
Ihke_^h\Zl_evghklv� \uiheg_gby� dhgkljmdlhjh\� b ^_kljmdlhjh\� ^hklZlhqgh� hq_\b^gZ��Ihkdhevdm� [Zah\uc� deZkk ©g_� agZ_lª� h kms_kl\h\Zgbb� ijhba\h^gh]h� deZkkZ� b \hafh`ghklZgh\blky� hkgh\hc� ^ey� ex[hc� bgbpbZebaZpbb�� \uihegy_fhc� \ ijhba\h^ghf� deZkk_��Ihwlhfm�bgbZebaZpby�\ [Zah\hf�deZkk_�^he`gZ�\uihegylvky�i_j\hc�



K ^jm]hc� klhjhgu�� ^_kljmdlhj� ijhba\h^gh]h� deZkkZ� ^he`_g� \uihegylvky� jZgvr_�^_kljmdlhjZ�[Zah\h]h�deZkkZ�ihlhfm��qlh�[Zah\uc�deZkk�e_`bl�\ hkgh\_�ijhba\h^gh]h��?keb�[u�^_kljmdlhj�[Zah\h]h�deZkkZ�\uihegyeky�i_j\uf��wlh�[u�jZajmrbeh�ijhba\h^guc�deZkk��LZdbf� h[jZahf�� ^_kljmdlhj� ijhba\h^gh]h� deZkkZ� ^he`_g� \uau\Zlvky� ^h� lh]h�� dZd� h[t_dl�ij_djZlbl�k\hz�kms_kl\h\Zgb_�
IhdZ� qlh� gb \� h^ghf� ba� ij_^u^msbo� ijbf_jh\� fu� g_� i_j_^Z\Zeb� Zj]mf_glu� ^ey�dhgkljmdlhjZ� ijhba\h^gh]h� beb� [Zah\h]h� deZkkZ�� H^gZdh� wlh� \iheg_� \hafh`gh�� Dh]^Z�bgbpbZebaZpby�ijh\h^blky�lhevdh�\ ijhba\h^ghf�deZkk_��Zj]mf_glu�i_j_^Zxlky�h[uqguf�h[jZahf�� H^gZdh� ijb� g_h[oh^bfhklb� i_j_^Zlv� Zj]mf_gl� dhgkljmdlhjm� [Zah\h]h� deZkkZ�kblmZpby� g_kdhevdh� mkeh`gy_lky�� <h�i_j\uo�� \k_� g_h[oh^bfu_� Zj]mf_glu� [Zah\h]h� bijhba\h^gh]h� deZkkh\� i_j_^Zxlky� dhgkljmdlhjm� ijhba\h^gh]h� deZkkZ�� AZl_f�� bkihevamy�jZkrbj_ggmx� nhjfm� h[ty\e_gby� dhgkljmdlhjZ� ijhba\h^gh]h� deZkkZ�� khhl\_lkl\mxsb_�Zj]mf_glu� i_j_^Zxlky� ^Zevr_� \ [Zah\uc� deZkk�� KbglZdkbk� i_j_^Zqb� Zj]mf_glh\� ba�ijhba\h^gh]h�\ [Zah\uc�deZkk�ihdZaZg�gb`_�
dhgkljmdlhjBijhba\BdeZkkZ�kibkhd�Zj]���[Zah\BdeZkk�kibkhdBZj]��^��l_eh�dhgkljmdlhjZ�ijhba\h^gh]h�deZkkZ`
>ey� [Zah\h]h� b ijhba\h^gh]h� deZkkh\� ^himklbfh� bkihevah\Zlv� h^gb� b l_�`_� Zj]mf_glu��Djhf_� lh]h�� ^ey� ijhba\h^gh]h� deZkkZ� ^himklbfh� b]ghjbjh\Zgb_� \k_o� Zj]mf_glh\� bi_j_^ZqZ�bo�gZijyfmx�\ [Zah\uc�deZkk�
Ijbf_ju�� < wlhc� hq_gv� dhjhldhc� ijh]jZff_� ihdZaZgh�� \ dZdhf� ihjy^d_� \uihegyxlky�dhgkljmdlhju�b ^_kljmdlhju�[Zah\h]h�b ijhba\h^gh]h�deZkkh\�
�LQFOXGH��LRVWUHDP!XVLQJ�QDPHVSDFH�VWG�
FODVV�EDVH�^SXEOLF�EDVH���^�FRXW�����JZ[hlZ�dhgkljmdlhjZ�[Zah\h]h�deZkkZ?Q���`aEDVH���^�FRXW�����JZ[hlZ�^_kljmdlhjZ�[Zah\h]h�deZkkZ?Q���``�
FODVV�GHULYHG���SXEOLF�EDVH�^SXEOLF�GHULYHG���^�FRXW�����JZ[hlZ�dhgkljmdlhjZ�ijhba\h^gh]h�deZkkZ?Q���`aGHULYHG���^�FRXW�����JZ[hlZ�^_kljmdlhjZ�ijhba\h^gh]h�deZkkZ?Q���``�
LQW�PDLQ��^ GHULYHG�R�
UHWXUQ���`Ihke_�\uiheg_gby�ijh]jZffu�gZ�wdjZg�\u\h^blky�ke_^mxs__�

JZ[hlZ�dhgkljmdlhjZ�[Zah\h]h�deZkkZJZ[hlZ�dhgkljmdlhjZ�ijhba\h^gh]h�deZkkZ



JZ[hlZ�^_kljmdlhjZ�ijhba\h^gh]h�deZkkZJZ[hlZ�^_kljmdlhjZ�[Zah\h]h�deZkkZDZd� \b^bl_�� dhgkljmdlhju� \uihegyxlky� \ ihjy^d_� gZke_^h\Zgby�� Z ^_kljmdlhju� ± \h[jZlghf�ihjy^d_�
�� < wlhc�ijh]jZff_�ihdZaZgZ�i_j_^ZqZ�Zj]mf_glZ�dhgkljmdlhjm�ijhba\h^gh]h�deZkkZ�
�LQFOXGH��LRVWUHDP!XVLQJ�QDPHVSDFH�VWG�
FODVV�EDVH�^SXEOLF�EDVH���^�FRXW�����JZ[hlZ�dhgkljmdlhjZ�[Zah\h]h�deZkkZ?Q���`aEDVH���^�FRXW�����JZ[hlZ�^_kljmdlhjZ�[Zah\h]h�deZkkZ?Q���``�
FODVV�GHULYHG���SXEOLF�EDVH�^LQW�M�SXEOLF�GHULYHG�LQW�Q��^�FRXW�����JZ[hlZ�dhgkljmdlhjZ�ijhba\h^gh]h�deZkkZ?Q���M� �Q�
àGHULYHG�� ^�FRXW�����JZ[hlZ�^_kljmdlhjZ�ijhba\h^gh]h�deZkkZ?Q���`YRLG�VKRZM���^�FRXW����M����
?Q
��``�

LQW�PDLQ��^ GHULYHG�R�����
R�VKRZM���
UHWXUQ���`H[jZlbl_�\gbfZgb_��qlh�Zj]mf_gl�i_j_^Zzlky�dhgkljmdlhjm�ijhba\h^gh]h�deZkkZ�h[uqguf�h[jZahf�

�� < ke_^mxs_f� ijbf_j_� m dhgkljmdlhjh\� ijhba\h^gh]h� b [Zah\h]h� deZkkh\� bf_xlky�Zj]mf_glu��< wlhf�hkh[hf�kemqZ_�h[Z�dhgkljmdlhjZ�bkihevamxl�h^bg�b lhl�`_�Zj]mf_gl��b ijhba\h^guc�deZkk�ijhflh�i_j_^Zzl�wlhl�Zj]mf_gl�\ [Zah\uc�deZkk�
�LQFOXGH��LRVWUHDP!XVLQJ�QDPHVSDFH�VWG�
FODVV�EDVH�^LQW�L�SXEOLF�EDVH�LQW�Q��^�FRXW�����JZ[hlZ�dhgkljmdlhjZ�[Zah\h]h�deZkkZ?Q���L� �Q�
àEDVH���^�FRXW�����JZ[hlZ�^_kljmdlhjZ�[Zah\h]h�deZkkZ?Q���`YRLG�VKRZL���^�FRXW����L����
?Q
��``�

FODVV�GHULYHG���SXEOLF�EDVH�^LQW�M�



SXEOLF�GHULYHG�LQW�Q����EDVH�Q��^����i_j_^ZqZ�Zj]mf_glZ�\ [Zah\uc�deZkkFRXW�����JZ[hlZ�dhgkljmdlhjZ�ijhba\h^gh]h�deZkkZ?Q���M� �Q�
àGHULYHG���^�FRXW�����JZ[hlZ�^_kljmdlhjZ�ijhba\h^gh]h�deZkkZ?Q���`YRLG�VKRZM���^�FRXW����M����
?Q
��``�

LQW�PDLQ��^ GHULYHG�R�����
R�VKRZL���R�VKRZM���
UHWXUQ���`H[jZlbl_�hkh[h_�\gbfZgb_�gZ�h[ty\e_gb_�dhgkljmdlhjZ�ijhba\h^gh]h�deZkkZ��Hlf_lvl_��dZd�iZjZf_lj�Q �dhlhjuc�ihemqZ_l Zj]mf_gl�ijb�bgbpbZebaZpbb��bkihevam_lky�\ dhgkljmdlhj_�GHULYHG�� b i_j_^Zzlky�dhgkljmdlhjm�EDVH���

�� H[uqgh�dhgkljmdlhju�[Zah\h]h�b ijhba\h^gh]h�deZkkh\�g_ bkihevamxl�h^bg�b lhl�`_�Zj]mf_gl�� < wlhf� kemqZ_�� ijb� g_h[oh^bfhklb� i_j_^Zlv� dZ`^hfm� dhgkljmdlhjm� deZkkZ�h^bg� beb� g_kdhevdh� Zj]mf_glh\�� \u� ^he`gu� i_j_^Zlv� dhgkljmdlhjm� ijhba\h^gh]h�deZkkZ� \k_ Zj]mf_glu�� g_h[oh^bfu_� dhgkljmdlhjZf� h[hbo� deZkkh\�� AZl_f� dhgkljmdlhj�ijhba\h^gh]h� deZkkZ� ijhklh� i_j_^Zzl� dhgkljmdlhjm� [Zah\h]h� deZkkZ� l_� Zj]mf_glu��dhlhju_� _fm� lj_[mxlky��GZijbf_j�� \ ij_^klZ\e_gghc� gb`_� ijh]jZff_� ihdZaZgh�� dZd�i_j_^Zlv� h^bg� Zj]mf_gl� dhgkljmdlhjm� ijhba\h^gh]h� deZkkZ�� Z ^jm]hc� ± dhgkljmdlhjm�[Zah\h]h�deZkkZ�
�LQFOXGH��LRVWUHDP!XVLQJ�QDPHVSDFH�VWG�
FODVV�EDVH�^LQW�L�SXEOLF�EDVH�LQW�Q��^FRXW�����JZ[hlZ�dhgkljmdlhjZ�[Zah\h]h�deZkkZ?Q���L� �Q�
àEDVH���^�FRXW�����JZ[hlZ�^_kljmdlhjZ�[Zah\h]h�deZkkZ?Q���`YRLG�VKRZL���^�FRXW����L����
?Q
��``�

FODVV�GHULYHG���SXEOLF�EDVH�^LQW�M�SXEOLF�GHULYHG�LQW�Q� LQW�P����EDVH�P��^����i_j_^ZqZ�Zj]mf_glZ���\ [Zah\uc�deZkkFRXW�����JZ[hlZ�dhgkljmdlhjZ�ijhba\h^gh]h�deZkkZ?Q���M� �Q�
àGHULYHG���^�FRXW�����JZ[hlZ�^_kljmdlhjZ�ijhba\h^gh]h�deZkkZ?Q���`YRLG�VKRZM���^�FRXW����M����
?Q
��``�

LQW�PDLQ��^



GHULYHG�R���������
R�VKRZL���R�VKRZM���
UHWXUQ���`�� Dhgkljmdlhjm�ijhba\h^gh]h�deZkkZ�kh\_jr_ggh�g_l�g_h[oh^bfhklb�dZd�lh�h[jZ[Zlu\Zlv�Zj]mf_gl��Ij_^gZagZq_gguc�^ey�i_j_^Zqb�\ [Zah\uc deZkk��?keb�ijhba\h^ghfm�deZkkm�wlhl� Zj]mf_gl� g_� gm`_g�� hg� _]h� ijhklh� b]ghjbjm_l� b i_j_^Zzl� \ [Zah\uc� deZkk��GZijbf_j�� < wlh� njZ]f_gl_� iZjZf_lj� Q dhgkljmdlhjhf� GHULYHG�� g_� bkihevam_lky��<f_klh�wlh]h�hg�ijhklh�i_j_^Zzlky�dhgkljmdlhjm�EDVH���

FODVV�EDVH�^LQW�L�SXEOLF�EDVH�LQW�Q���^FRXW����³JZ[hlZ�dhgkljmdlhjZ�[Zah\h]h�deZkkZ?Q´�L� �Q�`
aEDVH���^�FRXW����³JZ[hlZ�^_kljmdlhjZ�[Zah\h]h�deZkkZ�?Q´��`YRLG�VKRZL���^�FRXW�����L����µ?Q¶��``�

FODVV�GHULYHG��SXEOLF�EDVH�^LQW�M�SXEOLF�GHULYHG�LQW�Q���EDVH�Q��^����i_j_^ZqZ�Zj]mf_glZ�\ [Zah\uc�deZkkFRXW����³JZ[hlZ�dhgkljmdlhjZ�ijhba\h^gh]h�deZkkZ?Q´�M� ��������Zj]mf_gl�Q�a^_kv�g_�bkihevam_lky`��
aGHULYHG���^�FRXW����³JZ[hlZ�^_kljmdlhjZ�ijhba\h^gh]h�deZkkZ ?Q´��`YRLG�VKRZM���^�FRXW����M����µ?Q¶�``�

���Fgh`_kl\_ggh_�gZke_^h\Zgb_
Bf_xlky�^\Z�kihkh[Z��ihkj_^kl\hf�dhlhjuo�ijhba\h^guc�deZkk�fh`_l�gZke_^h\Zlv�[he__�h^gh]h�[Zah\h]h� deZkkZ��<h�i_j\uo��ijhba\h^guc� deZkk�fh`_l�bkihevah\Zlvky�\ dZq_kl\_�[Zah\h]h�^ey�^jm]h]h�ijhba\h^gh]h�deZkkZ��kha^Z\Zy�fgh]hmjh\g_\mx�b_jZjobx�deZkkh\��<wlhf� kemqZ_� ]h\hjyl�� qlh� bkoh^guc� deZkk� y\ey_lky� dhk\_gguf �LQGLUHFW�� [Zah\uf� deZkkhf�^ey�\lhjh]h�ijhba\h^gh]h�deZkkZ���Hlf_lvl_��qlh�ex[hc�deZkk�± g_aZ\bkbfh�hl�lh]h��dZd�hgkha^Zg�± fh`_l�bkihevah\Zlvky�\ dZq_kl\_�[Zah\h]h�deZkkZ���<h�\lhjuo��ijhba\h^guc�deZkk�fh`_l� ijyfh� gZke_^h\Zlv� [he__� h^gh]h� [Zah\h]h� deZkkZ�� < lZdhc� kblmZpbb� kha^Zgbx�ijhba\h^gh]h� deZkkZ� ihfh]Z_l� dhf[bgZpby� ^\mo� beb� [he__� [Zah\uo� deZkkh\�� Gb`_�bkke_^mxlky j_amevlZlu��d dhlhjuf�ijb\h^bl�gZke_^h\Zgb_�g_kdhevdbo�[Zah\uo�deZkkh\��
Dh]^Z� deZkk� bkihevam_lky� dZd� [Zah\uc� ^ey� ijhba\h^gh]h�� dhlhjuc�� \ k\hx� hq_j_^v��y\ey_lky� [Zah\uf� ^ey� ^jm]h]h� ijhba\h^gh]h� deZkkZ�� dhgkljmdlhju� \k_o� ljzo� deZkkh\�\uau\Zxlky� \ ihjy^d_ gZke_^h\Zgby�� �Wlh� iheh`_gb_� y\ey_lky� h[h[s_gb_f� jZg__�bkke_^h\Zggh]h�ijbgpbiZ���>_kljmdlhju�\uau\Zxlky�\ h[jZlghf�ihjy^d_��LZdbf�h[jZahf��_keb� deZkk� %� gZke_^m_lky� deZkkhf� '��� Z '� ± deZkkhf� '��� lh� dhgkljmdlhj� deZkkZ� %�



\uau\Z_lky� i_j\uf�� aZ� gbf� dhgkljmdlhj� deZkkZ� '��� AZ� dhlhjuf�� < k\hx� hq_j_^v��dhgkljmdlhj�deZkkZ�'�� >_kljmdlhju�\uau\Zxlky�\ h[jZlghf�ihjy^d_�
?keb� ijhba\h^guc� deZkk� gZijyfmx� gZke_^m_l� g_kdhevdh� [Zah\uo� deZkkh\�� bkihevam_lky�lZdh_�jZkrbj_ggh_�h[ty\e_gb_�
FODVV�bfyBijhba\h^gh]hBdeZkkZ��� kiB^hklmiZ�bfyB[Zah\h]hBdeZkkZ��kiB^hklmiZ�bfyB[Zah\h]hBdeZkkZ��«� kiB^hklmiZ�bfyB[Zah\h]hBdeZkkZ1^ ��«�l_eh�deZkkZ`
A^_kv� bfyB[Zah\h]hBdeZkkZ�«bfyB[Zah\h]hBdeZkkZ1 ± bf_gZ� [Zah\uo� deZkkh\��kiB^hklmiZ� ± ki_pbnbdZlhj� ^hklmiZ�� dhlhjuc� fh`_l� [ulv� jZaguf� m jZaguo� [Zah\uo�deZkkh\��Dh]^Z�gZke_^m_lky�g_kdhevdh�[Zah\uo�deZkkh\��dhgkljmdlhju�\uihegyxlky�ke_\Z�gZijZ\h� \ lhf� ihjy^d_�� dhlhjuc� aZ^Zg� \ h[ty\e_gbb� ijhba\h^gh]h� deZkkZ��>_kljmdlhju�\uihegyxlky�\ h[jZlghf�ihjy^d_�
Dh]^Z� deZkk gZke_^m_l� g_kdhevdh� [Zah\uo� deZkkh\�� dhgkljmdlhjZf� dhlhjuo� g_h[oh^bfu�Zj]mf_glu�� ijhba\h^guc� deZkk� i_j_^Zzl� wlb� Zj]mf_glu�� bkihevamy� jZkrbj_ggmx� nhhfm�h[ty\e_gby�dhgkljmdlhjZ�ijhba\h^gh]h�deZkkZ�
dhgkljBijhba\BdeZkkZ��kibkhdBZj]����bfyB[Zah\h]hBdeZkkZ� �kibkhdBZj]��bfyB[Zah\h]hBdeZkkZ���kibkhdBZj]��«���bfyB[Zah\h]hBdeZkkZ1 �kibkhdBZj]�
^ ��«l_eh�dhgkljmdlhjZ�ijhba\h^gh]h�deZkukZ`
A^_kv�bfyB[Zah\h]hBdeZkkZ�«bfyB[Zah\h]hBdeZkkZ1 � bf_gZ�[Zah\uo�deZkkh\�
Ijbf_ju
�� < wlhf� ijbf_j_� ijhba\h^guc� deZkk� gZke_^m_l� deZkk�� ijhba\h^guc� hl�^jm]h]h� deZkkZ��H[jZlbl_�\gbfZgb_��dZd�Zj]mf_glu�i_j_^Zxlky�ih�p_ihqd_ hl�deZkkZ�'��d deZkkm�%��
���Fgh`_kl\_ggh_�gZke_^h\Zgb_�LQFOXGH��LRVWUHDP!XVLQJ�QDPHVSDFH�VWG�
FODVV�%��^LQW�D�SXEOLF�%��LQW�[��^�D� �[��`LQW�JHWD���^�UHWXUQ�D��``�
���Ijyfh_�gZke_^h\Zgb_�[Zah\h]h�deZkkZFODVV�'����SXEOLF�%��^LQW�E�



SXEOLF�'��LQW�[��LQW�\����%��\�����i_j_^ZqZ�i_j_f_gghc�\�deZkkm�%��^� E� �[�
L̀QW�JHWE���^�UHWXUQ�E��``�

���Ijyfh_�gZke_^h\Zgb_�ijhba\h^gh]h�deZkkZ���b dhk\_ggh_�gZke_^h\Zgb_�[Zah\h]h�deZkkZFODVV�'����SXEOLF�'��^LQW�F�SXEOLF�'��LQW�[��LQW�\��LQW�]����'��\��]�����i_j_^ZqZ�Zj]mf_glh\���deZkkm�'��
^� F� �[�`

�
� Ihkdhevdm� [Zah\u_� deZkku� gZke_^mxlky� dZd� hldjulu_�� deZkk� '�� bf__l� ^hklmi� d hldjuluf� we_f_glZf�deZkkh\�%��b '��
�YRLG�VKRZ���^FRXW����JHWD������
�
����JHWE������
�
�FRXW����F����
?Q
�``�
LQW�PDLQ��^ '��RE����������
RE�VKRZ������nmgdpbb�JHWD���b JHWE���a^_kv�lh`_�hldjuluFRXW����RE�JHWD������
�
����RE�JHWE������
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