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H�K�Dmrg�j��J�Y�RhiZ��I�H�G_d��1�1�Iheh\bgdh
Ev\�\kvdbc�gZp�hgZevgbc�mg�\_jkbl_l��f_g��1\ZgZ�NjZgdZ�dZn_^jZ�g_e�g�cgh��hilbdb� \me��LZjgZ\kvdh]h�������Ev\�\�������H�PDLO��RVNXVKQLU#\DKRR�FR�XN
M jh[hl��\bdhgZgh�ij_pba�cg��_dki_jbf_glZevg��^hke�^`_ggy�lZ��gl_jij_lZp�x\ieb\m� k_]g_lh_e_dljbqgh]h� nZah\h]h� i_j_oh^m �NI�� gZ� hilbqg_� ^\hijh�f_g_aZehfe_ggy� ^_cl_jh\Zgh]h� ljb]e�pbgkmevnZlm� �>L=K�� \f�kl� ^_cl_j�x[ | ����� IjhZgZe�ah\Zgh�djblbqgm�ih\_^�gdm�\ hdhe��lhqdb�NI�lZ�\bagZq_gh_e_dljhhilbqg��oZjZdl_jbklbdb��IhdZaZgh��sh�djblbqgZ�ih\_^�gdZ�>L=K�d�ev�d�kgh�hibkm}lvky�\ jZfdZo�i�^oh^m�i_jrh��nemdlmZp�cgh��ihijZ\db�

Hkd�evdb� hilbqg�� kijbcgylghkl�� \b�y\eyxlv� \bkhdm� qmleb\�klv� ^h� nZah\boi_j_l\hj_gv�� �og�� ^hke�^`_ggy� rbjhdh\bdhjbklh\mxlv� m n�abp�� l\_j^h]h� l�eZ�H[¶}dlZfb�^hke�^`_ggy�\ p�c�jh[hl��[mebij_^klZ\gbdb� \�^hfh�� jh^bgb� ljb]e�pbg�kmevnZlm��L=K� ±�djbklZeb�^_cl_jh\Zgh]hljb]e�pbgkmevnZlm� �>L=K���sh� aZagZxlvk_]g_lh_e_dljbqgbh]h�nZah\h]h� i_j_oh^m�NI��^jm]h]h�jh^m�a��af�ghx�lhqdh\h��kb�f_lj��� ��� oP �� Z ij_^f_lhf� ±� ijhy\bNI� \ �ogvhfm� hilbqghfm� ^\hijhf_g_aZ�ehfe_gg�� �>IA��� Lj_[Z� aZagZqblb�� sh� ae�l_jZlmjb� \�^hf�� j_amevlZlb� ^ey� >IAebr_�^ey�hdj_fbo�klmi_g�\�^_cl_jm\Zggy�[ | ���� >��� �@� � ���� >�@��� ijbqhfm� ^Zg�>�� �@� g_^hklZlgvh� ^hdeZ^g�� ^ey� d�evd�k�gh]h�ZgZe�am�\ieb\m�NI��Z g_^he�dhf�>�@�}\�^kmlg�klv�^Zgbo�^ey�\bkhdbo�l_fi_jZlmjm iZjZ_e_dljbqg�c�nZa��DjbklZeb�>L=K��jZg�r_�gZ^Zg��\ gZr_jhaihjy^`_ggy�ijhn_khjhf�E�H�Rm\Zeh�\bf�� oZjZdl_jbam\Zebky� klmi_g_f� ^_cl_�jm\Zggy� [ | ���� �lhqdZ� Dxj�� ���|&7 D�>��� �@��>ey� _dki_jbf_glm� fb� i�^]hlm\ZebajZahd�>L=K�iheyjgh]h�\�aj�am�jhaf�jZfb�u�u���� ff� a ih\_jogyfb�^hklZlgvh�\b�khdh�� hilbqgh�� ydhkl��� Hilbqg�� \bf�jx�\Zggy� [meh� \bdhgZgh� gZ� mg�\_jkZevghfmgmev�iheyjbf_lj���hibkZghfm�\ >�@��aZ�^h�

ihfh]hx� klZg^Zjlgh��f_lh^bdb�K_gZjfh�gZ�� Hkd�evdb� ki_pbn�dhx� gbavdhkbf_l�jbqgbo� djbklZe�\� >L=K� } l_fi_jZlmjg�af�gb�hj�}glZp���djbklZehn�abqgbo�hk_c�[� ]�� Z a]Z^ZgZ� f_lh^bdZ� i_j_^[ZqZ}g_af�gg_ ³^�Z]hgZevg_´� iheh`_ggy� djb�klZeZ� f�`� iheyjbaZlhjZfb�� ^ey� aZih[��]Zggy�ihy\��kbkl_fZlbqgbo�ihob[hd� �^b\�ZgZe�a� >�@��� m ijhp_k�� \bf�jx\Zgv� fbihkl�cgh� dhfi_gkm\Zeb� ih\hjhl� hilbq�gh�� �g^bdZljbkb� reyohf� kbgojhggh]hih\hjhlm�iheyjbaZlhjZ�lZ�dhfi_gkZlhjZgZ�dml��\bagZq_gbc�^Zgbfb�>�@��L_fi_jZ�lmjm�djbklZeZ�af�gx\Zeb�\ j_`bf��g_i_�j_j\gh]h� gZ]j�\Zggy� a�� r\b^d�klxG7�GW | �� D�]h^� � \bf�jx\Zeb�a lhqg�klx�\bshx� aZ� ���� D�� >ey� mgbdg_ggy� kljmd�lmjgh��mg�iheyjghkl��lZ� ³aZfhjh`m\Zggy´^hf_ggh�� kljmdlmjb� [_aihk_j_^gvh� i_j_^\bf�jx\Zggyfb� ajZahd� \�^iZex\Zeb� ijb���|7 D ijhly]hf� �� ]h^� � ih\�evghhoheh^beb�^h�d�fgZlgh��l_fi_jZlmjb�M ihj�\gygg�� l_fi_jZlmjgh�� ih\_�^�gdb�>IA� Q' � iZjZf_ljZ�ihjy^dm�NI� �\bagZq_gg�� _e_dljhhilbqgbo� iZjZf_lj�\djbklZe�\�>L=K� lj_[Z� \jZoh\m\Zlb� fh`�eb\�� \�^f�gghkl�� oZjZdl_jbklbd� k_]g_lh_�e_dljbd�\�� h^_j`Zgbo� ^ey� j�agbo� ajZad�\�^b\�� h[]h\hj_ggy� \ >�@���>ey� mgbdg_ggyp�}�� ijh[e_fb� fb� ijh\_eb� \bf�jx\ZggykihglZggh��iheyjbaZp���gZ�lhfm�` ajZadm�
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\bdhjbklh\mxqb� klZg^Zjlgm� ko_fm� Khc�}jZ�LZm_jZ��G7�GW | �� D�]h^��

Jbk� ��� L_fi_jZlmjg�� aZe_`ghkl�� \�^ghkgh�� \_eb�qbgb� >IA� �� Q'G djbklZe�\� >L=K� �[ | ����� Z�� �Z[khexlgh��\_ebqbgb�>IA� Q' djbklZe�\�>L=K�aZ^Zgbfb� >�@� �[  ����� [��� GZ� \klZ\dZo ±� aZe_`ghkl�l_fi_jZlmjgbo� iho�^gbo� [ >IA� \�^� \�^ghkgh�l_fi_jZlmjb�W �J_amevlZlb� hilbqgbo� ^hke�^`_gv� m^�ZiZahg�� ���±��� D ij_^klZ\e_gh� gZjbk� ��� ^_� iZjZf_lj� �� Q'G ih\¶yaZgbc� a>IA� Q' a lhqg�klx�^h�dhgklZglb��A]�^gh�al_hj_lbqgbfb� j_amevlZlZfb� jh[hlb� >�@�^ey�ZgZe�am�gZke�^d�\�NI� ajmqgh�\bdhjb�klh\m\Zlb� ^hihf�`gbc� iZjZf_lj ±� ih�o�^gm� 7Q �G�G�' [ >IA� Q' �� AZe_`g�klvpvh]h�iZjZf_ljZ�\�^�\�^ghkgh��l_fi_jZlm�jb && 777 ��� � W ihdZaZgh�gZ�\klZ\dZojbk� ���1a�jbk� �Z \b^gh��sh�\ hdhe��[ebav�dh��� D \bs_�\�^�lhqdb�Dxj��m iZjZ_e_d�ljbqg�c� nZa�� >IA� ih\h^blvky� \k_� s_g_e�g�cgh�� Hkd�evdb� mfh\Zfb� _dki_jb�f_glm�i_j_^[Zq_gh�gmevh\_� ah\g�rg}�ih�

e_��_n_dl�ijbjh^gh�ihykgx\Zlb�\bdexqghnemdlmZp�yfb� iZjZf_ljZ� ihjy^dm�� P_i�^l\_j^`m}� ZdlmZevg�klv� \bkgh\d�\� >�@ijh�ihlj_[m�^hdeZ^gbo�^hke�^`_gv� \bkh�dhl_fi_jZlmjgh]h�^�ZiZahgm�iZjZnZab�^eydhj_dlgh]h� \bagZq_ggy� ³ghjfZevgh]h´oh^m�>IA��g_�ih\¶yaZgh]h�a \ieb\hf�NI�Koh`bc�_n_dl�kihkl_j�]Z}fh�c gZ�jbk� �[�ijhl_� \ ^hke�^Zo� >�@� h[eZkl�� \�^kmlghkl�nemdlmZp�c�m iZjZnZa��^hky]gmlh�g_�[meh�>ey� gZrh]h� ajZadZ� �^b\�� jbk� �Z�\klZ\dZ�� ihf�lg�� i_\g�� dheb\Zggy� ��7[ �\bjZ`_g��gZce�ir_�\ iZjZnZa���yd���r\b^�r_� aZ� \k_�� ih\¶yaZg�� a \ieb\hf� [Z]Zlh�djZlgbo� \�^[b\Zgv� k\�leZ� gZ� \bf�jx\Zgmhilbqgm�j�agbpx�nZa��A]�^gh�a deZkbqghxl_hj�}x�EZg^Zm�^ey�NI�^jm]h]h�jh^m��ih�\_^�gdZ� ��7[ ijb� &7 ih\bggZ� [mlb� koh�^bgdhih^�[ghx�� a gmevh\bfb� dmlh\bfbgZobeZfb�\ iZjZnZa��lZ�k_]g_lhnZa���Ijh�l_� ijb� gZcgb`qbo� l_fi_jZlmjZo�fb� kih�kl_j�]Z}fh�e_]dh�ajhamf�e��\�^obe_ggy�\�^p�}��l_hj����Z jha[�`ghkl��ijb� &77 o ih�ykgxxlvky� djblbqghx� ih\_^�gdhx� djb�klZeZ�� Yd� � \� >�@�� ihaZ� \mavdhx� h[eZklxkd_ce�g]m� ih[ebam� &7 �ijb[ebagh� ijb����!W ��fb� hibkm\Zeb�p�� y\bsZ�gZ�fh\�i_jrh��nemdlmZp�cgh��ihijZ\db�^h�l_hj��EZg^Zm�� I�^o�^� ^Z}� lZd�� ki�\\�^ghr_ggy>�@�
���� �������� ��� !� ���
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%[ ±�³nhgh\bc´�l_jfhhilbqgbc�dh_n�p��}gl�� /[ \bagZqZ}�kljb[hd�iho�^gh��\ jZf�dZo� deZkbqgh�� l_hj���� Z ^ey� ^hke�^`_gbogZfb�NI� �� �� OO ��A]�^gh�a �����lhqdmDxj�� fh`gZ� gZclhqg�r_� \bagZqblb� kZf_aZ�l_fi_jZlmjgbf�iheh`_ggyf�djblbqgh�jha[�`ghkl�� ��7[ �� J_amevlZlb� Zijhdkb�fZp���^Zgbo�jbk� �Z �\klZ\dZ��\bjZaZfb ���m ijbims_gg�� FRQVW %[ �^b\�� lZ[e�� ��ijb\h^ylv�^h�\bkgh\dm�ijh�l_��sh�i�^o�^nemdlmZp�cgh��ihijZ\db�g_�l�evdb�yd�kgh�Z c�d�evd�kgh�ihykgx}�\ieb\�NI�gZ�>IA
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djbklZe�\� >L=K� �a _dki_jbf_glm� fZ}fh�������� |�� OO ��� Dhj_eyp�y� l_hj��� lZe�l_jZlmjgbo� ^Zgbo� ^ey� ��� [ \by\�ey}lvky� ^_sh� ]�jrhx� �^b\�� lZ[e�� ����FZ�[mlv�� p_� ihykgx}lvky� g_^hklZlgvhx� ^hd�eZ^g�klx�j_amevlZl�\�^ey�iZjZnZab�

Jbk� ��� L_fi_jZlmjgZ� aZe_`g�klv� kihglZggh]hijbjhklm� 6Q' >IA�djbklZe�\�>L=K� �[ | ������GZ\klZ\dZo�� aZe_`ghkl�� 6Q' \�^� \�^ghkgh�� l_fi_jZ�lmjb� W m ih^\�cghfm� eh]Zjbnf�qghfm� fZkrlZ[��Z��� d\Z^jZlm�kihglZggh��iheyjbaZp��� �63 �[��
?dkljZihexxqb� e�g�cgm� l_fi_jZlmj�gm� aZe_`g�klv�>IA� �a� \bkhdhl_fi_jZlmj�gh]h� ^�ZiZahgm� iZjZ_e_dljbqgh�� nZab� \k_]g_lhnZam�� fh`gZ� agZclb� kihglZggmkdeZ^h\m� >IA� 6Q' �� ydZ� \bagZqZ}� \ieb\NI�� 1a jbk� ���\b^gh���sh�py�kdeZ^h\Z�g_�

gmevh\Z� gZ\�lv� ijb� &77 ! �� AZ� l_hj�}xEZg^Zm�� p_gljhkbf_ljbqg�klv� iZjZnZabi_j_^[ZqZ}� d\Z^jZlbqgbc� a\¶yahd� 6Q' a�kihglZgghx� iheyjbaZp�}x� 63 �� Hkd�evdbl_fi_jZlmjgbc�o�^�iZjZf_ljZ�ihjy^dm�NI\ k_]g_lhnZa�� \bagZqZ}lvky� \bjZahfE��a 773 &6 � �� fb� hljbfm}fh� fh`eb\�klv\bagZqblb�djblbqgbc� �g^_dk�NI� E [_aih�k_j_^gvh�a ^Zgbo�>IA� E���a 77Q &6 �' ��^_����|E �^b\��jbk� ���\klZ\dZ�Z���<Z`eb\h�sh� \ jhajZomgdZo� E �p_� ` klhkm}lvky_e_dljhhilbqgh]h�dh_n�p�}glZ ±�^b\��gb`�q_�� [meh� [ g_dhj_dlgh� \jZoh\m\Zlb� djb�lbqgbc�^�ZiZahg�[�ey� &7 � gbavdhl_fi_jZ�lmjgbc� ^�ZiZahg� m k_]g_lhnZa�� �^b\�� ^Zg�jbk� �Z�� \klZ\dZ��� <_ebqbgZ� E \by\ey�}lvky� ^_sh� gb`qhx� aZ� \�^hf�� ^ey� djb�klZe�\� L=K� ^Zg�� g_^Z\g�o� ^hke�^`_gv� ����|E �� >�@�� Ihj�\gygh� fZebc� djblbq�gbc �g^_dk� E \dZam}� gZ� �klhlg�klv\�^obe_ggy� l_jfh^bgZf�qgh�� ih\_^�gdb>L=K� \�^� i_j_^[Zq_gv� l_hj��� fhe_dmeyj�gh]h� ihey�� AZagZqbfh��sh� p�� \�^obe_ggy�ijbgZcfg�� ^ey� �ahfhjngh]h� L=K�� me�l_jZlmj�� i_j_\Z`gh� \\Z`Zxlv� fZebfb>�@�� AZagZqbfh� lZdh`�� sh� \bf�jx\Zggy>IA� m gmevh\hfm� ah\g�rgvhfm� ihe�� g_ijba\h^blv� ^h� ³jhafblly´� NI� � kihl\h�j_gv� l_jfh^bgZf�qgh�� ih\_^�gdb�� sh� g_\bdexq_gh� ijb� \bf�jx\Zgg�� kZfh�� kihg�lZggh��iheyjbaZp���BBBBBBBBBBBBBBBBBBBBB LZ[ebpy���JhajZomgdh\��iZjZf_ljb�djblbqgh��ih\_^�gdb�>IA�djbklZe�\�>L=KaZ�^Zgbfb�p�}��jh[hlb�� jh[hlb�>�@�
Klmi�gv^_cl_jm\Zggy[

L_fi_jZlmjZNI��D rO ������ D�� K_j_^gvhd\Z^jZ�lbqg_�\�^obe_ggy�����D�� �� OO ����� ����� O±  ±���O�  ±��� ��� ����
��� ����� O±  ±��O�  ±�� ��� ���

 a]�^gh�a ^Zgbfb�>�@
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GZ� i�^klZ\�� h^_j`Zgbo� gZfb� j_amev�lZl�\�^ey� 63 fh`gZ�jhajZom\Zlb�_n_dlb\�gbc dh_n�p�}gl� %0 kihglZggh�� _e_dljh�hilbdb� ^ey� djbklZe�\�>L=K� �^hdeZ^g�r_^b\��>�@��
�6%6 30Q  ' ������������������������1a� jbk� �� �\klZ\dZ� [�� h^_j`m}fh�����|%0 f��De���AZm\Z`bfh��sh�aZe_`�g�klv� �� �66 3Q' g_� \by\ey}� hkh[eb\bo� e��g�cghkl_c� �ihj�\g�� �a� >��� �@���JZg�r_�\ jh�[hlZo�Z\lhj�\�>����@�gZ�hkgh\���klhlgh�f_gr^hdeZ^gbo� � hljbfZgbo�f_gr� lhqgbf�f_�lh^hf� ^Zgbo� [meh� agZc^_gh� agZq_ggy\�^ih\�^gh �����|%0 � ����� f��De��<�^f�gghkl��hklZgg�o�agZq_gv�[meb�amfh\�

e_g��\bdhjbklZggyf�^hkblv�j�agbo�j_amev�lZl�\� >��� ��@� ^ey� kihglZggh�� iheyjbaZp���^b\�� >�@���J_amevlZlb� p�}�� jh[hlb� [eb`q�^h� >��@� � fZxlv�lm�i_j_\Z]m��sh�jhajZoh�\Zg�� gZ� i�^klZ\�� ^Zgbo� 6Q' � 63 �� yd�� klh�kmxlvky� }^bgh]h� ajZadZ�� A �grh]h� [hdm�gZ\�lv� ^ey� djZs_� ^hke�^`_gbo� djbklZe�\qbklh]h�L=K� ljZieyxlvky� agZqg�� jha[�`�ghkl�� \ _e_dljhhilbqgbo� dh_n�p�}glZo�LZd�� \�^ih\�^g�� \_ebqbgb�� \ayl�� a jh[�l>���� ��@�� ^hj�\gxxlv� ������|%0 ������ f��De��� Ihj�\gxxqb� gZr�� ^Zg�� agZ^�cg�rbfb� j_amevlZlZfb� >��@�� fb� ijb�oh^bfh�^h� \bkgh\dm�ijh� l_��sh� ^_cl_jm�\Zggy� ijb[ebagh� \ ���� jZab� ihdjZsm}_e_dljhhilbqg��oZjZdl_jbklbdb�djbklZe�\L=K�
E�l_jZlmjZ

�� 2�6�.XVKQLU�� 3K\V�� 6WDW� 6ROLGL� �E�� ����������������� H�K�Dmrgbj��:�:�;_\a��H�=�<eho��E�N�Em�pb\�Rmfkdbc� Hil�� b ki_dlj�� ���� ������������� 0�.RUDOHZVNL��$�0�*OD]HU��$�&]DUQHFND�)HUURHOHFWULFV������������������ 2�6�.XVKQLU� <�9�%XUDN��2�$�%HY]��,�,�3R�ORYLQNR� -�� 3K\V��� &RQGHQV�� 0DWWHU�� ����������������� 1�5�,YDQRY�� $�3�/HYDQ\XN�� 6�$�0L�Q\XNRY�� -�.URXSD�� -�)RXVHN�� -�� 3K\V��&RQGHQV��0DWWHU������������������ -�)RXVHN��3KDVH�7UDQVLWLRQV����������������

�� %�$QGUL\HYVN\�� 2�0\VKFK\VK\Q�� 0�5R�PDQ\XN�� 3K\V�� 6WDW�� 6ROLGL� �E�� ����� ������������F�EZcgk��:�=eZkk��K_]g_lhwe_dljbdb�bjh^kl\_ggu_�bf�fZl_jbZeu� �Fbj��Fh�kd\Z���������� E�:�Rm\Zeh\��DjbklZeeh]jZnby� ��� ������������� &�$UDJR�� %�1RKHGD�� -�$�*RQ]DOR�� )HU�URHOHFWULFV������������������ -�.RED\DVKL�� <�8HVX�� +�7DNHKDUD�� -�$SSO��&U\VW�������������������� -�(W[HEDUULD�� -�2UWHJD�� 7�%UHF]HZVNL�� -�3K\V���&RQGHQV��0DWWHU����������������237,&$/�%,5()5,1*(1&(�2)�'(87(5$7('75,*/<&,1(�68/)$7(�&5<67$/62�6�.XVKQLU��5�<�6KRSD��3�2�1HN��,�,�3RORY\QNR1RQOLQHDU�2SWLFV�'HSDUWPHQW� ,YDQ�)UDQNR�1DWLRQDO�8QLYHUVLW\�RI�/YLY �7DUQDYVN\�6W� �����������/YLYH�PDLO��RVNXVKQLU#\DKRR�FR�XN
3UHFLVH�H[SHULPHQWDO�PHDVXUHPHQWV�DQG�LQWHUSUHWDWLRQ�RI�WKH�LQIOXHQFH�RI�IHUURHOHFWULFSKDVH�WUDQVLWLRQ��37��LQ�GHXWHUDWHG�WULJO\FLQH�VXOIDWH��'7*6��[ | �����XSRQ�RSWLFDO�EL�UHIULQJHQFH�DUH�UHSRUWHG� &ULWLFDO�EHKDYLRXU�QHDU�WKH�37�SRLQW�LV�DQDO\yHG�DQG�HOHFWUR�RSWLF�FKDUDFWHULVWLFV�DUH�GHULYHG� 7KH�FULWLFDO�EHKDYLRXU� LV� VKRZQ�WR�EH�TXDQWLWDWLYHO\GHVFULEHG�LQ�WKH�IUDPHZRUN�RI�WKH�ILUVW�IOXFWXDWLRQ�FRUUHFWLRQ�DSSURDFK�


