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G>1�jZ^�Zp�cgh]h�aZobklm�:LG�MdjZ�gb��\me��F_evgbdh\Z������Db�\�������H�PDLO��DSE#OHHG��NLHY�XD
M ^hih\�^��ij_^klZ\e_gh�aZ]Zevgbc�i�^o�^�^h�j_ljhki_dlb\gh��hp�gdb�^ha�[_lZ�hijhf�g_ggy��Z lZdh`�hibkZgh�^habf_ljbqgm�fh^_ev��sh�^ha\hey}�hp�gx\Zlb^hab�[_lZ�hijhf�g_ggy�^ey� mfh\�e�d\�^Zp���gZke�^d�\� Z\Zj���gZ�Q:?K��F_lhx^hke�^`_gv� [meh� \bagZq_ggy� �g^b\�^mZe�ah\Zgbo� dh_n�p�}gl�\� i_j_oh^m� \�^]ZffZ��^h�[_lZ�^ha gZ�djbrlZebd�hdZ��Jhajh[e_gh�^habf_ljbqgm�fh^_ev��sh\jZoh\m}�hkh[eb\hkl��ki_dljm�lZ�]_hf_lj���^`_j_eZ��ZgZlhf�qg��hkh[eb\hkl��hdZlZ� j�aghfZg�lg�� mfh\b� hijhf�g_ggy� mqZkgbd�\� e�d\�^Zp���� IjhZgZe�ah\Zgh� lZ\jZoh\Zgh�hkgh\g��^hahml\hjxxq��nZdlhjb��sh�\ieb\Zxlv�gZ�a]Z^Zgbc�dh_n��p�}gl��Yd�hkgh\gbc��gkljmf_gl�^ey�ijh\_^_ggy�jhajZomgd�\�\bdhjbklZgh�ki_p��Ze�ah\Zgbc�ijh]jZfgbc�iZd_l 0&13��%�lZ�dhf[�gh\Zg��f_lh^bdb �ZgZe�lbqg�lZ�klhoZklbqg���

<klmi>ey� mfh\� e�d\�^Zp��� gZke�^d�\� Z\Zj���EG:�� gZ� Q:?K� kmll}\bc� \g_khd� ^h� aZ�]Zevgh��^hab�hijhf�g_ggy�djbrlZebdZ�hdZklZgh\beZ� [_lZ�dhfihg_glZ� \bijhf�gx�\Zggy�� LZd�� \�^ih\�^gh� ^h� e�l_jZlmjgboihkbeZgv >�@��m jy^��ijbf�s_gv�\g_khd�[_�lZ�dhfihg_glb� klZgh\b\ ���� ijhly]hf^_d�evdho�jhd�\�i�key�Z\Zj����Ijhl_��ihjmq�a� ^hklh\�jgh� aZ^hdmf_glh\Zgbfb� ^haZfb]ZffZ�hijhf�g_ggy��nZdlbqg�� aZibkb� ijh^hab� [_lZ�hijhf�g_ggy� ^ey� mqZkgbd�\EG:�\�^kmlg���Ijb�pvhfm�hp�gdZ�^ha�[_lZ�hijhf�g_ggy�} h^gbf� �a�kdeZ^gbo�aZ\^Zgv^habf_lj����Ljm^ghs���sh�\bgbdZxlv�ijbch]h�jha\¶yaZgg���ih\¶yaZg��a gbadhx�qbg�gbd�\�� Z kZf_�� kmll}\_� ihkeZ[e_ggy� [_lZ�\bijhf�gx\Zggy� j_qh\bghx� lZ�� yd�gZke��^hd��aZe_`g�klv�^hab�gZ�hj]Zgb�\�^�_g_j]��[_lZ�\bijhf�gx\ZqZ��\�^klZg��^h�^`_j_eZ�lZ� hkh[eb\h� ]_hf_lj��� hijhf�g_ggy�� ydZ�klhlgh� aZe_`blv� \�^� oZjZdl_jm� jh[�l� lZ�g^b\�^mZevgh��ih\_^�gdb�mqZkgbdZ�EG:�

AZ]Zevgbc� i�^o�^� ^h� j_ljhki_dlb\gh�hp�gdb� ^ha� [_lZ�hijhf�g_ggy� m ^Zghfm\biZ^dm� ihey]Z}� m \�^gh\e_gg�� ^ha� [_lZ�hijhf�g_ggy�gZ�i�^klZ\�� �o�a\¶yadm�a \�^h�fbfb� ^haZfb� ]ZffZ�hijhf�g_ggy�� LZd�^ey�\�^hfbo�mfh\�hijhf�g_ggy��]_hf_lj�yhijhf�g_ggy� lZ� jZ^�hgmde�^gbc� kdeZ^^`_j_eZ�� lZd� a\Zgbc� kp_gZj�c� hijhf��g_ggy�� �kgm}� i_\gbc� a\¶yahd� f�`� ^haZfb]ZffZ�� lZ� [_lZ�hijhf�g_ggy��F_lhx� ijh�\_^_gbo� ^hke�^`_gv� } ih[m^h\Z� fh^_e��sh� ^ha\hey}� hljbfZlb� dh_n�p�}glb� i_j_�oh^m� \�^� ^ha� ]ZffZ�� ^h� ^ha� [_lZ�hijh�f�g_ggy��lZ�\�^gh\e_ggy�^ha�[_lZ�hijhf��g_ggy� gZ� djbrlZebd� hdZ� gZ� i�^klZ\�� \�^�ghkgh� ^h[j_� \bf�jygbo� ^ha� ]ZffZ�hijh�f�g_ggy�� Ijb� pvhfm� g_h[o�^gh� [jZlb� ^hm\Z]b� hkgh\g�� ^hahml\hjxxq�� qbggbdb�sh� \ieb\Zxlv� gZ� a]Z^Zgbc� dh_n�p�}gl�� ZkZf_�� ]_hf_lj�x� hijhf�g_ggy��oZjZdl_jb�klbdb� ^`_j_eZ�� �g^b\�^mZevgm� ih\_^�gdmijZp�\gbdZ�� ZgZlhf�qg�� hkh[eb\hkl�� hdZ�jZ^�hgmde�^gbc�kdeZ^� lZ�ch]h� af�gm� a qZ�khf�
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FZl_j�Zeb�lZ�f_lh^b1kgm}�^\Z�i�^oh^b�jhajZomgdm�^ha�[_�lZ�hijhf�g_ggy�� ZgZe�lbqgbc�� a \bdhjb�klZggyf� nmgdp�c� lhqdh\h]h� ^`_j_eZ�� lZ\bdhjbklZggy� klhoZklbqgh]h� fh^_ex\Zg�gy� f_lh^hf� Fhgl_�DZjeh�� M ij_^klZ\�e_g�c�jh[hl��aZklhkh\Zgh�dhf[�gh\Zg��f_�lh^bdb�±�yd�ZgZe�lbqg���lZd� � klhoZklbqg��Fh^_ex\Zggy� lZ� ijh\_^_ggy� jhajZomgd�\\bdhgm\Zehky� aZ� ^hihfh]hx� ki_p�Ze�ah\Z�gh]h� ijh]jZfgh]h� iZd_lm� 0&13��%� Hk�gh\ghx� kdeZ^g�klx� ijb� aZklhkm\Zgg�� ^Z�gh]h�f_lh^m� } l_��sh� \�g�fZ}� \_ebdm� ih�ob[dm� gZ� ^Ze_dbo� \�^klZgyo� �\ h[eZklyod�gp_\h]h�ihevhlm�qZklhd���Ijhl_�ijb�gZ�y\ghkl�� kmqZkgh]h� dhfi¶xl_jgh]h� h[eZ^�gZggy�� pvh]h� g_^he�dm� fh`gZ� mgbdgmlbreyohf��gZijbdeZ^��a[�evr_ggy�d�evdhkl���klhj�c�� lZ� \bdhjbklZggyf� ki_p�Zevgbof_lh^�\��i_j_^[Zq_gbo�fh`eb\hklyfb�iZ�d_lm�0&13��%� �dZjldZ ©\Z`eb\hkl�ª� ^eyhdj_fbo�kljmdlmj�ijhklhjm�aZ\^Zggy��Z[hdhf[�gZp�}x� lh]h�� sh� i_j_e�q_gh� \bs_�Ijb� pvhfm� ^ey� \biZ^d�\�� jha]eygmlbo� m^Zg�c� jh[hl�� �\�^klZgv� ^h� ��f \�^� ^`_j_�eZ��� fh^_ex\Zggy� [_lZ�^ha� g_� } ^hkblvkdeZ^gbf� aZ\^Zggyf�� LZd�� ihob[dZ� ijbjhajZomgdZo�[_lZ�^ha�klZgh\beZ�f_gr�g�`����\ hdj_fbo�\biZ^dZo�±�������^ey�]Zf�fZ�hijhf�g_ggy� ihob[dZ� klZgh\beZ� ���G_h[o�^gh�i�^dj_keblb�lZdh`�fZdkbfZev�gm�Z^_d\Zlg�klv�fh^_e��^`_j_eZ��sh�ih[m�^h\ZgZ�\ 0&13��%�� lZ�j_Zevg�c� kblmZp���dml� \bevhlm� E�� lZ� J�� qZklhd� [m\oZhlbqgbf� AZkh[Zfb�0&13�ijh\h^behkvmjZom\Zggy� fZc`_� \k�o� j�aghfZg�lgboijhp_k�\� m j_qh\bg�� �nhlh_n_dl�� gZjh^�`_ggy�iZj��Dhfilhg�_n_dl�lZ�\bgbdg_ggyH`_�_e_dljhg�\��K_j_^� mk�o� fh`eb\hkl_c� lZ� i_j_\Z]h[jZgh]h�f_lh^m��sh�i_j_e�q_g��\bs_��hd�j_fh�g_h[o�^gh�\b^�eblb�fh`eb\�klv�jha�[blly� h^gh]h� ]eh[Zevgh]h� ^`_j_eZ� gZfgh`bgm�iZjp�Zevgbo� � ijh\_^_ggy�fh^_�ex\Zggy�^ey�dh`gh]h�a gbo�hdj_fh��a gZ�klmighx� a]hjldhx� lZ�ghjfm\Zggyf��NZd�lbqgh��py�fh`eb\�klv�^ha\hey}�kl\hjx\Z�lb� l�a\�� ^`_j_eZ� a�� kdeZ^ghx� ]_hf_lj�}x�ih\_jogy� ^`_j_eZ� g_� gZe_`blv� h^g�c

iehsbg����lZ�lbf�kZfbf�ijh\h^blb�jhajZ�omgdb� ^ey� j_Zevgbo� mfh\�kp_gZj��\� hi�jhf�g_ggy��GZijbdeZ^��^ey�\biZ^dm��dhebjh[hlb� \bdhgmxlvky� \k_j_^bg�� ijbf��s_ggy�� g_h[o�^gh� \jZoh\m\Zlb� hijhf��g_ggy� g_� ebr_� a i�^eh]b�� Z c� a�� kl�g�Hkd�evdb� ih^�[gZ� ]_hf_lj�y� hijhf�g_ggyamklj�qZeZky� ^hkblv� qZklh� ijb� \bdhgZgg�jh[�l�a EG:��m fh^_ev�[meh�aZdeZ^_gh�^\Zlbib� ]_hf_lj��� ^`_j_e�� \_jlbdZevgZ� lZ]hjbahglZevgZ�
Hibk�fh^_e�FZl_fZlbqgbc�nZglhf�ex^bgb��h[jZ�gbc ^ey�fh^_ex\Zggy��y\ey\�kh[hx�klZg�^Zjlgbc� pbe�g^jbqgbc� nZglhf�� aZih\g_�gbc ldZgbgh_d\�\Ze_glgbf�fZl_j�Zehf��\h�^hx� a hdj_fh�\b^�e_gbfb�fZd_lZfb� �fh�^_eyfb��hdZ��GZ�jbk����gZ\_^_gh�iZjZf_l�jb� nZglhfZ� ex^bgb� \ iehsbgZo ;<� lZ;=��Pbe�g^jbqgbc�nZglhf�fZ\�^�Zf_lj���kf lZ�\bkhlm�����kf���GZ�j�\g�����±����kf�k_j_^gvhklZlbklbqgZ� \bkhlZ� jhalZrm�\Zggy�hdZ�m ex^bgb��agZoh^ylvky���fZd_lbhdZ�� dh`_g� a ydbo� kdeZ^Z}lvky� a ©i_j_^�gvh�� dZf_jbª� lZ� ©djbrlZebdZª�� lZ� fZ}nhjfm�pbe�g^jbqgbo�rZj�\��sh�h[f_`_g�k_dlhjhf�a dmlhf ��h�

Jbk� ��� IZjZf_ljb� nZglhfZ� ex^bgb�� \bdhjbklZ�gh]h�ijb�jhajZomgdZo�
Fh^_ex\Zehkv� hijhf�g_ggy� \�^� ^\holbi�\� ^`_j_eZ� ±� ]hjbahglZevgh]h� �i�^�kl_e_gZ� ih\_jogy�� lZ� \_jlbdZevgh]h� �aZ�[jm^g_g�� kl�gb��� =hjbahglZevgZ� iehsbgZ
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y\ey}� kh[hx� fZd_l� i�^eh]b� ijbf�s_ggy�\_jlbdZevgZ� ±�fZd_l�kl�g��H[b^\Z�fZd_lb[meb�jha[bl��gZ�ijyfhdmlgbdb� �nZk_ldb��sh� } _e_f_glZjgbfb�fhgh_g_j]_lbqgbfb[_lZ��lZ�]ZffZ�^`_j_eZfb��Jha[blly�]hjb�ahglZevgh��]_hf_lj���^`_j_eZ�kdeZ^Z}lvkya ljvho� j�\g�\��sh� \�^j�agyxlvky�f�`� kh�[hx� aZ� \�^klZggx� \�^� nZglhfZ�� Ko_fmjha[blly� i_jrh]h� j�\gy� gZ\_^_gh� gZjbk� ���M ^Zghfm�\biZ^dm� _e_f_glZjgbfb^`_j_eZfb� } d\Z^jZlb� a�� klhjhghx� � f�>ey� gmf_jZp��� lZ� dh^m\Zggy� \dZaZgbo_e_f_glZjgbo�^`_j_e�\bdhjbklZgh�\_dlhj�L�� M���sh�f�klblv�dhhj^bgZlb�p_gljm�^`_�j_eZ�ih�hkyo�\�^ih\�^gh�;�lZ�<�Hdj_fh�[meh�jha]eygmlh�\biZ^db��dh�eb� hijhf�g_ggy� \�^[m\Zehky� gZ� [�evrboaZ�iehs_x�Z[h�e�g�cgbfb�jhaf�jZfb�fZc�^ZgqbdZo� ^ey� \bdhgZggy� jh[�l� �gZijbd�eZ^��jh[hlb�gZ�\�^djblhfm�ih\�lj���gZ�^Z�oZo� lZ� \k_j_^bg�� [m^�\_ev�� sh� jhalZrh�\Zg��gZ�aZ[jm^g_g�c�l_jblhj���� l�i����NZd�lbqgh� [meh� aZdeZ^_gh� fh`eb\�klv� fh^_�ex\Zggy� ijZdlbqgh� [m^v�ydh]h� kp_gZj�xhijhf�g_ggy�^ey�^`_j_eZ� a jhaf�jZfb�^h���u����f�HibkZg_� jha[blly� ^`_j_eZ� jZahf� �amjZom\Zggyf� hkvh\h�� kbf_lj��� ih[m^h\Z�gh]h�nZglhfZ� lZ�gZy\g�klx� qhlbjvho�fZ�d_l�\� hdZ� �^b\�� jbk�� ��� ^Z}� fh`eb\�klvijh\h^blb� jhajZomgdb� l�evdb� ^ey� ��� ih�\_jog��^`_j_eZ��^hab�^ey�j_rlb�ih\_jog�\bagZqZxlvky� a kbf_lj��� aZ^Zq��� <dZaZgm\bs_� qZklbgZ� ih\_jog��� ^ey� ydh�� [mehijh\_^_gh�jhajZomgdb�fZ}�gmf_jZp�x��gZ�\_^_gm� gZ� jbk�� ��� Ke�^� lZdh`� aZagZqblb�sh� ijb� fh^_ex\Zgg�� g_h[o�^gh� \jZoh\m�\Zlb� n�abqg�� lZ� o�f�qg�� \eZklb\hkl�� fZ�l_j�Zem��\bdhjbklZgh]h�\ ^Zghfm� kp_gZj��hijhf�g_ggy�� LZd�� gZijbdeZ^�� ^`_j_ehfh`_�agZoh^blbkv�yd�gZ�[_lhgg�c�i�^eha��lZd� � gZ�ZknZevlh\hfm�qb� �jmglh\hfm�ih�djbll���sh�fZ}� ^hkblv� \_ebdbc� \ieb\� gZd�gp_\bc�j_amevlZl�lZ�\jZoh\Zgh�\ fh^_e��Yd�fh`gZ�[Zqblb� a jbk�� ���jha[blly�^`_�j_eZ�i_jrh]h� j�\gy� h[f_`_gh� ��f_ljZfb^h�nZglhfZ��P_� h[f_`_ggy� h[�jmglh\ZghfZebf� �lZdbf�� ydbf� fh`gZ� ag_olm\Zlb�\g_kdhf�m ^ham�\�^�_e_f_glZjgbo�^`_j_e�sh� agZoh^ylvky� gZ� [�evr�c� \�^klZg���Ih�

i_j_^g�� jhajZomgdb� ihdZaZeb�� sh� ^eyfZdkbfZevgh�fh`eb\h�� �sh�fZeZ�f�kp_� mqhjgh[bevkvd�c� kmf�r��� _g_j]��� _e_d�ljhg�\� m ����F_<�� ��ahlhi� ���5K��� \g_khd^h� ^hab� [_lZ�hijhf�g_ggy� gZ� djbrlZebdhdZ�\�^�^`_j_eZ�gZ�\�^klZg�� ��f_lj�\� klZ�gh\blv� f_gr� g�`� ���� >ey� _g_j]��� _e_d�ljhg�\�m ����F_<� ���6U��ih^�[g_�h[f_`_g�gy�\klmiZ}�\ kbem�\`_�gZ�\�^klZg����f \�^^`_j_eZ�

Jbk���� Ko_fZ� jha[blly� ]hjbahglZevgh�� ]_hf_lj��^`_j_eZ�i_jrh]h�j�\gy�gZ�_e_f_glZjg��^`_j_eZ�
<_jlbdZevgZ�]_hf_lj�y�^`_j_eZ�\�^ih�\�^Z}� \biZ^dm� aZ[jm^g_gbo� kl�g� m ijbf��s_gg��lZ� aZ�kihkh[hf�jha[blly�^_sh�\�^�j�agy}lvky�\�^� ]hjbahglZevgh���Ijb�gmf_�jZp���_e_f_glZjgbo�^`_j_e�gZ�kl�gZo�[meh\bdhjbklZgh�\_dlhj��L��M� a �g^_dkhf�:��shkdeZ^Z}lvky� a dhhj^bgZl� p_gljm� ^`_j_eZih�hkyo�\�^ih\�^gh�;�lZ�<��Ijb�fh^_ex�\Zgg�� kl�g� ijbf�s_ggy� _e_f_glZjg�� ^`_�j_eZ�y\eyeb�kh[hx�kfm`db�rbjbghx���flZ� \bkhlhx� � f�� sh� jhalZrh\Zg�� iZjZ�e_evgh� hkyf� <� lZ� =� lZ� i_ji_g^bdmeyjghiehsbg�� ;<� gZ� ]jZgbpyo� _e_f_glZjgbo^`_j_e� ]hjbahglZevgh�� ]_hf_lj���� gZ\�^klZg��\�^���^h���f_lj�\�\�^�nZglhfZ��GZjbk�� �� gZ\_^_gh� ko_fm� jha[blly� gZ� _e_�f_glZjg�� ^`_j_eZ� \_jlbdZevgh�� ]_hf_lj��fZd_lZ�kl�gb�gZ�\�^klZg����f \�^�nZglhfZ�
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Jbk���� Ko_fZ� jha[blly� ©\_jlbdZevgh�ª� ]_hf_lj��^`_j_eZ�gZ�_e_f_glZjg��^`_j_eZ���ijh_dp�y�;<��
LZdbf� qbghf�� dhf[�gm\Zggy� _e_f_g�lZjgbo� ^`_j_e� ^ey� ^\ho� lbi�\� ]_hf_lj��hijhf�g_ggy�� aZkgh\Zg_� gZ� ijbgpbi�� km�i_jihabp���lZ�Z^blb\ghkl��^hab��^ha\hebehfh^_ex\Zggy� ijZdlbqgh� \k�o� fh`eb\bo\Zj�Zgl�\�]_hf_lj���hijhf�g_ggy��A �grh]h[hdm�� aZklhkm\Zggy� ijb� jhajZomgdZo� ^ey_e_f_glZjgbo� ^`_j_e� fhgh_g_j]_lbqgboe�g�c� a ih^Zevrbf� �o� dhf[�gm\Zggyf� ^h�a\hebeh� fh^_ex\Zggy� [m^v�ydbo� _g_j]_�lbqgbo� ki_dlj�\�^`_j_eZ� hijhf�g_ggy� yd^ey� ]ZffZ��� lZd� � ^ey� [_lZ�\bijhf��gx\Zq�\�� Ijb� jhajZomgdZo� fhgh_g_j]_�lbqgbo� ^`_j_e� _g_j]�y� fhghe�g�c� [_lZ�^`_j_e�^hj�\gx\ZeZ� ����� ����� ����� ����� ������� ����� ����� ����F_<��GZ[�j� _g_j]_lbqgboe�g�c�^ey�dh`gh]h�a _e_f_glZjgbo�^`_j_e\bagZqZ\ky� aZe_`gh� \�^� jy^m� qbggbd�\�� ZkZf_��_n_dlb\ghkl��fh^_ex\Zggy��\�^klZg�^h� ^`_j_eZ�� mjZom\Zggy� ijhp_km� jhak�x�\Zggy�\ ih\�lj���I�key�hljbfZggy�j_amev�lZl�\� ^ey�fhgh_g_j]_lbqgbo� e�g�c�� a mjZ�om\Zggyf� lh]h��sh� [_lZ�ki_dlj� y\ey}� kh�[hx� kfm]m� \ ^hklZlgvh�rbjhdhfm� �gl_j�\Ze�� _g_j]�c�� [meh� ijh\_^_gh� �gl_jihey�p�x� hljbfZgbo� jhajZomgdh\bo� agZq_gv� �aj_Zevgbfb� ^Zgbfb� ijh� ki_dljb� dhgdj_l�gbo�gmde�^�\�?g_j]��� fhghe�g�c� ]ZffZ�^`_j_e� klZ�gh\beb� ������ ����� ����� ����� ����F_<�� =jZ�gbqg�� agZq_ggy� aZe_`Zeb� \�^� \�^ih\�^gbooZjZdl_jbklbd� �ahlhi�\� qhjgh[bevkvdh�kmf�r�� ������ F_<� ����7H�� lZ� ������ F_<����%D��

J_amevlZlbLZdbf� qbghf�� jhajZomgdh\h�ZgZe��lbqg��ijhp_^mjb�[meh�jha[blh�gZ�^\Z�_lZ�ib��GZ�i_jrhfm�_lZi��\bagZqZ\ky�\deZ^�^h^hab�gZ�djbrlZebd�hdZ��h[mfh\e_gbc�\b�ijhf�gx\Zggyf� a _e_f_glZjgbo� fhgh�_g_j]_lbqgbo� ^`_j_e�� >ey� pvh]h� [mehijh\_^_gh� fh^_ex\Zggy� mfh\� hijhf��g_ggy� a]�^gh� a ih[m^h\Zghx� fh^_eex� a\bdhjbklZggyf� ki_p�Ze�ah\Zgh]h� ijh�]jZfgh]h� iZd_lm� 0&13��E� >�@��sh� �jmg�lm}lvky�gZ�f_lh^��Fhgl_�DZjeh��J_amevlZ�lhf� i_jrh]h� _lZim� } jhajZomgdh\�� agZ�q_ggy� ^ha� ]ZffZ�� �'J�� lZ� [_lZ�� �'E�� hi�jhf�g_ggy�^ey�dh`gh]h� a hibkZgbo� \bs_fhgh_g_j]_lbqgbo�_e_f_glZjgbo�^`_j_e�GZ� ^jm]hfm� _lZi�� ^ey� ih^Zevrh]hZgZe�am��h[jh[db�j_amevlZl�\�lZ�\bagZq_g�gy� dhg\_jk�cgh]h� dh_n�p�}glm�'E�'J [meh\bdhjbklZgh� fZl_fZlbqgm� fh^_ev�� sh\jZoh\m\ZeZ� lZd�� Zki_dlb�� ��� \�^gh\e_ggyjhajZomgdh\bo�^ha�hijhf�g_ggy�^ey� \k�}�ih\_jog�� ^`_j_eZ�� ��� ijh\_^_ggy� ijhp_�^mjb�ZijhdkbfZp���jhajZomgdh\bo�agZq_gv^ey� j_Zevgbo� ki_dlj�\� >�@� \�^ih\�^gbogmde�^�\�� ��� mjZom\Zggy� nZdlhjm� af�gbjZ^�hgmde�^gh]h� kdeZ^m� a qZkhf� �i_j_jZ�omghd� Zdlb\ghkl�� ^`_j_eZ� aZ� aZdhgZfbjZ^�hZdlb\gh]h� jhaiZ^m� a mjZom\Zggyfml\hj_ggy� ^hq�jg�o� ijh^mdl�\�� ijhly]hf^\ho� jhd�\� i�key� Z\Zj���� a �gl_j\Zehf� m �lb`^_gv������]h^bg�������jhajZomghd�Z]j_�]h\Zgbo� agZq_gv� 'J lZ� 'E ^ey� ^`_j_ekdeZ^gh�� ]_hf_lj��� lZ� \�^ih\�^gh]hgmde�^gh]h�kdeZ^m�Ih� aZ\_jr_gg�� \bdhgZggy� ^jm]h]h_lZim� [meh� hljbfZgh� agZq_ggy� dhg�\_jk�cgh]h� dh_n�p�}glZ� D �'E�'J� ^eydjbrlZebdZ� hdZ��sh� \�^ih\�^Zxlv� j�agh�fZg�lgbf� kp_gZj�yf� hijhf�g_ggy� mqZk�gbd�\�EG:�gZ�Q:?K��GZ�jbk�� �� lZ� �� \�^�ih\�^gh� gZ\_^_gh� aZe_`ghkl��'E � 'J \�^qZkm� i�key� Z\Zj��� aZ� ^\hj�qgbc� i_j�h^� lZ^bgZf�dm�dhg\_jk�cgh]h�dh_n�p�}glZ�D�GZ\_^_g��j_amevlZlb� \�^ih\�^Zxlv� lZ�d�c� ]_hf_lj��� hijhf�g_ggy�� d�fgZlZ� a aZ�[jm^g_gbfb� i�^eh]hx� lZ� kl�gZfb�� \bkh�lhx� �� f_ljb� lZ� a e�g�cgbfb� jhaf�jZfb�u� f���IjZp�\gbd�agZoh^blvky�m dml��ijb�
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���

f�s_ggy� kibghx� ^h� gZc[eb`qh�� kl�gb�Ijb� pvhfm� \ ijbf�s_gg�� [meb� \�^kmlg�\�dgZ� lZ� [meh� ijbcgylh��sh� ah\g�rgvh]h�aZ� f_`Zfb� [m^bgdm�� ]ZffZ�hijhf�g_ggyg_fZ}�

Jbk�����AZe_`g�klv�^ha�[_lZ�lZ�]ZffZ�hijhf�g_ggygZ�djbrlZebd�hdZ�\�^�qZkm�i�key�Z\Zj���

Jbk�����>bgZf�dZ�af�gb�dhg\_jk�cgh]h�dh_n�p�}glmD i�key�Z\Zj���

Yd�ijbdeZ^�j_Zevgh]h�jhajZomgdm�^h�ab� [_lZ�hijhf�g_ggy� gZ� djbrlZebd� hdZ[meh� jha]eygmlh� e�d\�^ZlhjZ� a \�^hfbfbmfh\Zfb� hijhf�g_ggy��sh� [jZ\� mqZklv� mEG:� lZ� ijZpx\Z\� m ^_d�evdho� ijbf��s_ggyo� q_l\_jlh]h� _g_j]h[ehdm� Q:?K� mi_j�h^� a �����������^h� ������������<�^ih�\�^gh� ^h� hn�p�cgbo� ^Zgbo�� ^haZ� ]ZffZ�hijhf�g_ggy�aZ�i_j�h^�jh[�l�klZgh\beZ���j_gl]_g��I�key� aZklhkm\Zggy� fh^_e�� [mehhljbfZgh� �g^b\�^mZe�ah\Zgbc� dhg\_jk�c�gbc dh_n�p�}gl� e�d\�^ZlhjZ�� >ey� ^Zgh]h\biZ^dm�^haZ�[_lZ�hijhf�g_ggy�klZgh\beZ���� =j�� Yd� dhf_glZj�� lml� fh`gZ� ^h^Zlb�sh� aZ� mfh\b� \bdhgZggy� lbo� `_� kZfbojh[�l�� Ze_� \ i_j�h^� a ����������� ^h������������ ^haZ� [_lZ�hijhf�g_ggy� klZgh�\beZ�[ g_������Z ��� =j�
<bkgh\dbJhajh[e_gh� kljmdlmjm� lZ� ih[m^h\Zghj_Ze�klbqgm�fh^_ev�j_ljhki_dlb\gh]h�\b�agZq_ggy�^ha�gZ�djbrlZebd�hdZ�^ey�mfh\EG:�gZ�Q:?K�GZ�i�^klZ\��ih[m^h\Zgh��fh^_e��hljb�fZgh�j_amevlZlb�^ey�hdj_fbo�dhgdj_lgbokp_gZj��\� hijhf�g_ggy� a Z]j_]h\Zgbo� dh�_n�p�}gl�\� i_j_oh^m� \�^� ^ha� ]ZffZ�hijh�f�g_ggy�^h�^ha�[_lZ�hijhf�g_ggy�HljbfZg�� j_amevlZlb� fZxlv� \_ebd_agZq_ggy� a lhqdb� ahjm� ijh\_^_ggy� ih�^Zevrbo� _i�^_f�heh]�qgbo� ^hke�^`_gv�lZdbo�yd��gZijbdeZ^��\by\e_ggy�ijhf_g_�\h��dZlZjZdlb�lZ�\klZgh\e_ggy�a\¶yadm�\b�gbdg_ggy� dZlZjZdl� djbrlZebdZ� hdZ� a hl�jbfZghx�^hahx�hijhf�g_ggy�

E�l_jZlmjZ
�� '�3�2VDQRY��9�3�� .UMXFKNRY��$�,�� 6KDNV�LQ��&KHUQRE\O�SDSHUV��'RVHV�WR� WKH�6RYLHW3RSXODWLRQ� DQG� (DUO\� +HDOWK� (IIHFWV6WXGLHV� (GV�� 6�(�0HUYLQ� DQG� 0�,�%DOR�QRY� �5HVHDUFK� (QWHUSULVHV� 3XEOLVKLQJ6HJPHQW�� 1HZ� <RUN�� ������� 9RO�� ��� S����±����

�� ,&58� UHSRUW� ���� 'RVLPHWU\� RI� H[WHUQDOEHWD� UD\V� IRU� UDGLDWLRQ� SURWHFWLRQ��%HWKHVGD��0DU\ODQG��86$���������� '�3�2VDQRY� 5DGLDWLRQ� 3URWHFWLRQ� 'RVL�PHWU\��������� ��������� 0&13��E�� 8VHUV� PDQXDO�� /$������0�������
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���

�� JZ^bZpbhggZy� ^habf_ljby�� Ih^� j_^�>`��OZcgZ�b =��;jZmg_eeZ��Ba^Zl_evkl� \h� bghkljZgghc� ebl_jZlmju�� Fhkd\Z�������*(1(5$/�$3352$&+�72�5(75263(&7,9(�'26($66(660(17�21�(<(�/(16�86,1*�0217(�&$5/20(7+2'�)25�7+(�&21',7,2162)�7+(�&+2512%</�$&&,'(17
3�%�$U\DVRY��9�9�&KXPDN

5DGLDWLRQ�3URWHFWLRQ�,QVWLWXWH� 8NU��$FDG��7HFKQ��6FL��0HOQLNRYD�6W������.\LY�������H�PDLO��DSE#OHHG��NLHY�XD
$�JHQHUDO�DSSURDFK�WR�UHWURVSHFWLYH�DVVHVVPHQW�RI�EHWD�H[SRVXUH�GRVHV�DQG�GHVFULS�WLRQ�RI�GRVLPHWULF�PRGHO�IRU�UHVWRUDWLRQ�RI�EHWD�H[SRVXUH�GRVHV�IRU� WKH�FRQGLWLRQ�RIWKH�&KRUQRE\O�FRQVHTXHQFHV�LV�SUHVHQWHG��7KH�VWXGLHV�ZHUH�DLPHG�DW�WKH�GHWHUPLQD�WLRQ� RI� LQGLYLGXDOL]HG� WUDQVIHU� FRHIILFLHQWV� IURP� EHWD� WR� JDPPD� GRVHV� RQ� WKH� H\HOHQV��$�GRVLPHWULF�PRGHO�ZDV�GHYHORSHG�WDNLQJ�LQWR�DFFRXQW�WKH�VSHFLILF�IHDWXUHV�RIWKH�VRXUFH�VSHFWUXP�DQG�JHRPHWU\��DQDWRPLF�IHDWXUHV�RI�WKH�H\H��DQG�GLIIHUHQW�FRQ�GLWLRQV�RI�LUUDGLDWLRQ�IRU�GLIIHUHQW�SHRSOH��7KH�PDLQ�GRVH�IRUPLQJ�IDFWRUV�WKDW�LQIOX�HQFH� WKH� WUDQVIHU� FRHIILFLHQW� ZHUH� DQDO\]HG� DQG� WDNHQ� LQWR� DFFRXQW�� $� VSHFLDOL]HG0&13��E�VRIWZDUH�ZDV�XVHG�DV�D�PDLQ�LQVWUXPHQW�IRU�WKH�PRGHOOLQJ�DQG�FDOFXODWLRQDORQJ�ZLWK�FRPELQHG��DQDO\WLFDO�DQG�VWRFKDVWLF��PHWKRGV�
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