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DZn_^jZ�Zkljhn�abdb��Ev\�\kvdbc�gZp�hgZevgbc�mg�\_jbkbl_l��f�1�NjZgdZ�\me��DbjbeZ�� F_nh^�y�����Ev\�\�������H�PDLO��PHOHNK#SK\VLFV�ZXSV�OYLY�XD��QDWDO\D#DVWUR�IUDQFR�OYLY�XD
JhajZoh\Zgh� jy^� ]Zahibeh\bo� hilbf�ah\Zgbo� nhlh�hg�aZp�cgbo� fh^_e_c� k\��l�ggy�ieZg_lZjgbo�lmfZgghkl_c�a j�agbf�\f�klhf�ibem��:e]hjblf�jhajZomgdmhilbf�ah\Zgbo�fh^_e_c� �jmglm}lvky� gZ� af�g�� \�evgbo� iZjZf_lj�\�f_lh^hf� $��f�g�f�aZp���a f_lhx�\�^l\hj_ggy�kihkl_j_`m\Zgbo�ki_dlj�\�pbo�h[
}dl�\��GZ�hk�gh\��hljbfZgbo�j_amevlZl�\�ijhZgZe�ah\Zgh�\ieb\�gZy\ghkl��ibem�gZ�\bagZq_g�gy�o�f�qgh]h� kdeZ^m� lZ� �grbo�n�abqgbo�iZjZf_lj�\�ieZg_lZjgbo� lmfZgghkl_clZ�\by\e_gh�\�^kmlg�klv�lZdh]h�\ieb\m�gZ� \bagZq_ggy�\f�klm�[�evrhkl��o�f�q�gbo�_e_f_gl�\�pbo�h[
}dl�\�

<klmiIjh[e_fZ� \bagZq_ggy� o�f�qgh]h� kdeZ�^m� h[hehghd� ieZg_lZjgbo� lmfZgghkl_c�IL�� ihey]Z}� \ lhfm�� sh� g_� \k�� _f�k�cg�e�g���g_�\k�o� �hg�\�o�f�qgbo�_e_f_gl�\�kih�kl_j�]Zxlvky� \ ki_dljZo�pbo� h[
}dl�\��>ey\jZom\Zggy�g_kihkl_j_`m\Zgbo�klZ^�c� �hg��aZp�� i_\gbo��hg�\�\bdhjbklh\mxlv�lZd�a\Zg��hg�aZp�cgh�dhj_dp�cg�� nZdlhjb �,&)��� aZ�kgh\Zg��gZ�[ebavdhkl��ihl_gp�Ze�\��hg�aZp���H^gZd�\hgb�g_�\jZoh\mxlv�j�agbp��\ _n_d�lb\gbo� i_j_j�aZo� nhlh�hg�aZp��� lZ� mfh\k\�l�ggy j�agbo� �hg�\� m j�agbo� ahgZo� �hg��aZp��� hilbqgh� lh\klbo� h[hehghd�IL��>jm�]bf�� [�evr� lhqgbf� f_lh^hf� \bagZq_ggy,&)� } �o� agZoh^`_ggy� a jhajZomgd�\� k�ldbnhlh�hg�aZp�cgbo�fh^_e_c�k\�l�ggy� �NFK�IL >�������@��:e_�\ h[ho�\biZ^dZo�jhajZoh�\Zgbc�aZ�,&)�o�f�qgbc�kdeZ^�ijb�jhajZomg�dZo�h[_jg_gh��aZ^Zq��ihk_j_^gvh�\�^l\hjx}kihkl_j_`m\Zgbc�ki_dlj�j_Zevgbo�IL�GZfb� aZijhihgh\Zgh�gh\bc�f_lh^�^ey\bagZq_ggy� o�f�qgh]h� kdeZ^m� lZ� �grbon�abqgbo� iZjZf_lj�\� IL�� P_c� f_lh^�jmglm}lvky� gZ� jhajZomgdm� hilbf�ah\ZgboNFK� �HNFK��IL��<f�klb� dh`gh]h� a h[�jZgbo� o�f�qgbo� _e_f_gl�\�� fZdkbfmf� ]mk�lbgb� \h^gx� \ jZ^�Zevghfm� jhaih^�e�� ]mk�

lbgb�]Zam�h[hehgdb�IL��nZdlhj�gZih\g_g�gy� lZ� d�evd�klv� �hg�amxqbo� d\Zgl�\� \bagZ�qZxlvky� reyohf� f�g�f�aZp��� j�agbpv� f�`kihkl_j_`m\Zgbfb� lZ� jhajZoh\Zgbfb� fh�^_evgbfb�ki_dljZfb��>Zgbc�f_lh^�} g_aZ�e_`gbf� \�^� ,&)� lZ� hj�}glh\Zgbc� gZ� \�^�l\hj_ggy�ki_dljm�dh`gh��dhgdj_lgh��IL�
F_lh^bdZ�jhajZomgdm�hilbf�ah\Zgbonhlh�hg�aZp�cgbo�fh^_e_c�k\�l�ggyieZg_lZjgbo�lmfZgghkl_cF_lhx� jhajZomgdm� HNFK� IL� } ih�rmd� hilbfZevgbo� agZq_gv� \�evgbo� iZjZ�f_lj�\�� yd�� \b[bjZxlvky� a \o�^gbo� iZjZ�f_lj�\� fh^_e��� Djbl_j�}f� \�^ih\�^ghkl�f�`�i_j_^[Zqm\Zgbf�lZ� kihkl_j_`m\Zgbfki_dljhf�} $��nmgdp�y��aZibkZgZ�^ey�dh`�gh�� kihkl_j_`m\Zgh�� � \�^ih\�^gh�� fh�^_evgh�� \_ebqbgb��P_c�f_lh^�� aZihqZldh�\Zgbc�<Zg�=hnhf >�@��i�ag�r_� [m\� aZklh�kh\Zgbc�^h�jhajZomgdm�HNFK�+,,�h[eZk�l_c� \ [eZdblgbo� dhfiZdlgbo� dZjebdh\bo]ZeZdlbdZo� >�@�� >ey� hp�gdb� \_ebqbgb� $��nmgdp��� \ HNFK�fb� \bdhjbklZeb� k_j_^�gx�\_ebqbgm��hljbfZgm� a $� ^ey�hdj_fboiZjZf_lj�\�L >�@�$�L >�2EVL ±�0RGL� ��1L@� �������������
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^_� 2EVL lZ� 0RGL ±� kihkl_j_`m\Zg�� lZ� fh�^_evg��\_ebqbgb��1L ±�Z[khexlgZ�ihob[dZkihkl_j_`m\Zgbo�\_ebqbg�Kmlv� Ze]hjblfm� hilbf�aZp��� �Z[h� $��f�g�f�aZp����ihey]Z}�\ af�g��\�evgbo�iZjZ�f_lj�\� fh^_e�� lZdbf� qbghf�� sh[� $��nmgdp�y� ^hky]eZ� gZcf_grh]h� agZq_ggy�>ey� gZrbo� jhajZomgd�\� fb� \bdhjbklZebdh^�&ORXG\�������>�@�� dh^�3K\PLU�>�@��ydbc\oh^blv�\ dh^�&ORXG\ yd�nmgdp�y�HNFK�IL� [jZebky� kn_jbqgh� kbf_l�jbqgbfb��<�^agZqbfh��sh�ijb�\�^hf�c�g_�kn_jbqg�c�]_hf_lj���h[
}dlm�fh`gZ�\\_klbnZdlhj�ihdjblly�&)� �hg�amxqh]h�^`_j_eZ�&)� �÷�����^_ ÷ ±�l�e_kgbc�dml��\ ydhfm\b^gh�h[hehgdm�a p_gljm�lmfZgghkl����>eyaZ^Zggy�jhaih^�em�]mklbgb�]Zam�\ h[hehg�dZo� IL� fb� \bdhjbklZeb� _fi�jbqg_� ki�\�\�^ghr_ggy�� agZc^_g_� a ZgZe�am� dZjl� �ah�nhl�j_Zevgbo�IL�>�@��
�������� ������ ��������

����
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^_�[ U�UF lZ�UF YH[SîW��Lml U� ±�\�^klZgv�\�^p_gljZevgh��a�jdb�^h�i_\gh��lhqdb�lmfZg�ghkl���Q�U��±�]mklbgZ�]Zam�\ p�c�lhqp���YH[S ±k_j_^gy�r\b^d�klv� jharbj_ggy� h[hehgdb�[�ey� ���df�k���Z W�± \�d�h[hehgdb��<_eb�qbgb� U lZ� UF m p�c� nhjfme�� \bjZ`_gh� \iZjk_dZo�� IZjZf_lj� UF oZjZdl_jbam}� \�dh[hehgdb��Z iZjZf_lj�$ ±�\bl�dZggy�ahjy�gh�� j_qh\bgb� \ ijhp_k�� \�^jb\m� g_[meyj�gh��h[hehgdb�>�@�<�evgbfb�iZjZf_ljZfb�\ HNFK�IL�\aZ]Zevghfm�\biZ^dm�[meh�\aylh����ih\gm�d�evd�klv� �hg�amxqbo�d\Zgl�\4WRW���� fZdkbfmf� ]mklbgb� \h^gx� \ jha�ih^�e�� ]mklbgb� g_[meyjgh]h� ]Zam� Q+ �j�\�gyggy����������nZdlhj�gZih\g_ggy�))�g_[meyjgh]h]Zam�>��@��±����o�f�qg��\f�klb� >+H@�>+@��>&@�>+@�>1@�>+@��>2@�>+@��>1H@�>+@��>6@�>+@��>$U@�>+@�>6L@�>+@�Ke�^�\�^agZqblb��sh�jhaih^�e�]mklbgb\ h[hehgp��IL�Q+ af�gx\Z\ky�ijb�dh`g�c�l_jZp���� Z klZebfb� ebrZebky� \gmlj�rg�clZ� ah\g�rg�c� jZ^�mkb� h[hehgdb� � iheh�

`_ggy� fZdkbfmfm� ]mklbgb� �UF�� ^b\�� j�\�gyggy������IZjZf_ljZfb�^ey�jhajZomgdm�$��nmgd�p���\ aZ]Zevghfm�\biZ^dm�[meb�k\�lg�klv�\+� e�g���lZ�\�^ghkg���gl_gkb\ghkl�����ki_d�ljZevgbo�e�g�c��lh[lh����iZjZf_lj�\�>ey� \bagZq_ggy� ihob[hd� \_ebqbg\�evgbo� iZjZf_lj�\�� hljbfZgbo� m j_amev�lZl��jhajZomgdm�HNFK��g_h[o�^gh�aZ^ZlbagZq_ggy� û$��� yd_� \b[bjZ}lvky� aZ� d�ev�d�klx� klmi_g�\� \�evghkl�� aZ^Zq�� >��@��Ih�i_j_^gvh�gZfb�[meh�ihdZaZgh��sh�klmi�gv\�evghkl�� lZdh�� aZ^Zq�� j�\gbc� �� ���� g_aZ�e_`gbo� iZjZf_lj�\� ^ey� jhajZomgdm� $��nmgdp���f�gmk� ��� \�evgbo���LZdbf� qbghf�ihob[db� agZq_gv� \�evgbo� iZjZf_lj�\�� hl�jbfZgbo� \ j_amevlZl�� jhajZomgdm�HNFKIL�� agZoh^bebky�aZ�fZdkbfZevgbf�\�^ob�e_ggyf� dh`gh]h� \�evgh]h� iZjZf_ljZ� \�^d�gp_\h]h� agZq_ggy� a ZgZe�am� fh^_e_c� a\_ebqbgZfb�$� ��$�����<�^agZqbfh��sh�ih�i_j_^g�� j_amevlZlb� jhajZomgd�\� HNFK\dZamxlv�lZdh`�gZ�\_ebdm�cfh\�jg�klv��kgm�\Zggy�}^bgh]h�jha\
yadm�^Zgh��aZ^Zq��>��@�
J_amevlZlb�jhajZomgd�\�^ey�h[
}dlm1*&�������]Zah\Z�lZ�]Zah\hibeh\�hilbf�ah\Zg��fh^_e�>ey�ih^Zevrbo� jhajZomgd�\�fb� h[jZ�eb� IL 1*&� ������ \�^hfm� yd� lmfZgg�klv�D�evp_���NhjfZ�g_[meyjgh��h[hehgdb�^Z�gh]h� h[
}dlm� [ebavdZ� ^h� kn_jbqgh��� hl`_jhajZoh\m\Zebky� kn_jbqgh� kbf_ljbqg�HNFK��>ey�ih[m^h\b�hilbf�ah\Zgbo�fh�^_e_c� 1*&� �����fb� \bdhjbklZeb� lhc� kZ�fbc� kihkl_j_`m\Zgbc� ki_dlj�� sh� � ijbihi_j_^gvhfm� agZoh^`_gg�� o�f�qgh]h\f�klm�a \bdhjbklZggyf�,&) >�@��AZ�ihob[�db�[jZebky�ihob[db�^ey�dh`gh�� a \�^ghk�gbo� �gl_gkb\ghkl_c� kihkl_j_`m\Zgbo� e��g�c� ±�\�^ ���^ey� kbevgbo�e�g�c�� ����^ey\k�o� ]_e�}\bo� e�g�c�� ^h� ���� ^ey� keZ[dboki_dljZevgbo�e�g�c��Ihob[dZ�gZ�eh]Zjbnf/�+�� [jZeZky������KihqZldm�fb� jhajZom\Zeb�HNFK�IL1*&� ����� [_a� ijbkmlghkl�� ibem�� <�evg�iZjZf_ljb� �g�p�Ze�am\Zebky� \�^ih\�^gbfb^Zgbfb� ^ey� pvh]h� h[
}dlm� a jh[hlb� >��@
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�n�abqg�� oZjZdl_jbklbdb�� lZ� >��@� �\f�klbo�f�qgbo�_e_f_gl�\���< dhehgp���;_a�ibem�lZ[e����gZ\_^_gh�j_amevlZlb�hilbf�aZp���^Z�
gh��fh^_e��lZ�\_ebqbgm�$��f�g�fmfm��>Zg��lZihob[db� kihkl_j_`_gv� gZ\h^ylvky� \�^ih�\�^gh�\ dhehgdZo��Kihkl_j_`_ggy��� �'��BBBBBBBBBBBBBBBBBBBBBBBBB LZ[ebpy���Ihj�\gyggy�kihkl_j_`m\Zgbo�lZ�fh^_evgbo�agZq_gv�\�^ghkgbo��gl_gkb\ghkl_cj�aghfZg�lgbo�e�g�c�lZ�k\�lghkl��/�+E� m ki_dlj��lmfZgghkl�1*& �������<k��\�^ghkg���gl_gkb\ghkl��^Zgh�\�^ghkgh�,�+E��

Ibeh\bc�nZdlhjE�g�� Kihkl_j_�`_ggy ' ;_a�ibem
�� �� �������>2�,,@�����>1H,,,@�����>2�,,,@�����+H�,�����+H�,,�����>2�,,,@�����+H�,�����+H�,�����>1�,,@�����>6�,,@�����>6�,,@�����>$U,,,@�����>6L,,,@�����>&�,9@OJ�/�+E�
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�����������������������������������������������������������������������������1l_jZp�� ± ± ���� ��� ��� ���$� ± ± ����� ����� ����� �����Ibeh\bc�nZdlhjE�g�� �� ���� ���� � � �������>2 ,,@�����>1H,,,@�����>2�,,,@�����+H�,�����+H�,,�����>2�,,,@�����+H�,�����+H�,�����>1�,,@�����>6�,,@�����>6�,,@�����>$U,,,@�����>6L,,,@�����>&�,9@OJ�/�+E�
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Jbk�� ��� AZe_`g�klv� hilbfZevgbo� agZq_gv� \�evgbo� iZjZf_lj�\� �4WRW�� Q+�� nZdlhjZ� gZih\g_ggy� ))�� \f�kl�\>+H@�>+@�� >&@�>+@�� >1@�>+@��HNFK�IL�\�^�\f�klm�ibem��Ibeh\bc�nZdlhj�*) } fgh`gbdhf�gZ�\f�kl�ibem�\f�`ahjyghfm�k_j_^h\bs���HilbfZevg��agZq_ggy�\�evgbo�iZjZf_lj�\��hljbfZg��\ HNFK�[_a�ibem��ihagZq_ghkmp�evghx�e�g�}x��Rljboh\��e�g���\�^ih\�^Zxlv�f_`Zf��\bagZq_gbf�ihob[dZfb�hilbfZevgbo�iZjZf_lj�\�
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Jbk�� ��� AZe_`g�klv� hilbfZevgbo� agZq_gv� \�evgbo� iZjZf_lj�\� �\f�kl�\� >2@�>+@�� >1H@�>+@�� >6L@�>+@�� >6@�>+@�>$U@�>+@��HNFK�IL�\�^�\f�klm�ibem��Ibeh\bc�nZdlhj�*)�} fgh`gbdhf�gZ�\f�kl�ibem�\ f�`ahjyghfm�k_j_�^h\bs���HilbfZevg��agZq_ggy�\�evgbo�iZjZf_lj�\��hljbfZg��\ HNFK�[_a�ibem��ihagZq_gh�kmp�evghx�e�g�}x�Rljboh\��e�g���\�^ih\�^Zxlv�f_`Zf��\bagZq_gbf�ihob[dZfb�hilbfZevgbo�iZjZf_lj�\�
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>ey� ^hke�^`_ggy� \ieb\m� gZy\ghkl�ibem�gZ�j_amevlZl�jhajZomgdm�HNFK�ILgZrbf� f_lh^hf� [meh� jhajZoh\Zgh� jy^HNFK� lmfZgghkl�� 1*&� ����� a j�agbf\f�klhf� ibem�� AZ� hkgh\m� [meh� ijbcgylh\f�kl� ibem� \ f�`ahjyghfm� k_j_^h\bs�,60� �,QWHU6WHOODU� 0HGLXP��� ^_lZevgh� hib�kZgbc�=�N_jeZg^hf�>��@��Ahdj_fZ��m \f�kl�ibem� ,60�ijbcgylh��sh�\ ibeh\hfm�klZg�agZoh^blvky�gZklmigbc�\f�kl�\�^ih\�^gbo_e_f_gl�\�� >&@�>+@�  � ����î������ >2@�>+@�   ����î������>0J@�>+@� �>6L@�>+@� �>)H@�>+@� ����î������J�agbpy�m \f�klZo�ibem�\ j�agboHNFK�^hky]ZeZky�reyohf�fgh`_ggy�,60\f�klm�ibem�gZ�\_ebqbgm�ibeh\h]h�nZdlh�jZ�*)��J_amevlZlb��hljbfZg��^Zgbf�f_lh�^hf�^ey� j�agbo� \_ebqbg�ibeh\h]h�nZdlh�jZ�� gZ\h^ylvky� m \�^ih\�^gbo� dhehgdZolZ[e����GZ� jbk�� ��� �� ihdZaZgh� aZe_`ghkl�� hl�jbfZgbo� gZrbf� f_lh^hf� \_ebqbg� hilb�fZevgbo�iZjZf_lj�\�^ey�1*&������\�^�\_�ebqbgb� ibeh\h]h�nZdlhjZ� *)�� Ljb� ]hjb�ahglZevg�� ijyf�� \�^ih\�^Zxlv� hilbfZev�g�c�\_ebqbg���kmp�evgZ�e�g�y��\�^ih\�^gh]h\�evgh]h�iZjZf_ljZ� a fh^_e��[_a�ibem� lZ�a]�^gh� a ihob[dZfb�� ch]h� f�g�fZevghfm�gb`gy�rljboh\Z�e�g�y�� � fZdkbfZevghfm�\_jogy�rljboh\Z�e�g�y��agZq_ggx��Hilb�fZevg�� agZq_ggy� \f�kl�\� o�f�qgbo� _e_�f_gl�\�gZ\_^_gh�\ ]Zah\�c�nZa��
<bkgh\dbGZ�hkgh\��hljbfZgbo�j_amevlZl�\�ijh�ZgZe�ah\Zgh� \ieb\� gZy\ghkl�� ibem� gZ� \b�agZq_ggy� o�f�qgh]h� kdeZ^m� lZ� �grbon�abqgbo� iZjZf_lj�\� IL� 1*&� ����� Yd\b^gh�a jbk����lZ�jbk�����gZ�\bagZq_ggy�hi�lbfZevgbo� agZq_gv�[�evrhkl��\�evgbo�iZ�

jZf_lj�\�HNFK�IL�gZy\g�klv�ibem�\ieb�\Z}�fZeh��Z ^ey�agZq_gv�ibeh\h]h�nZdlhjZ*)��� `h^_g� a \�evgbo� iZjZf_lj�\� g_� }kmll}\h� qmleb\bf� ^h� ibem�� >ey� agZq_gvibeh\h]h�nZdlhjZ *)!��qmleb\bfb�^h�gZ�y\ghkl�� ibem� klZxlv� 4WRW�� Q+� nZdlhj� gZ�ih\g_ggy�))�lZ�\f�kl�dbkgx��<f�kl��grbo_e_f_gl�\� �m ]Zah\�c� nZa��� ijZdlbqgh� g_aZe_`blv� \�^� \f�klm� ibem� m ijbcgylbof_`Zo��< HNFK�a ibehf�ajhklZ}�hilbqgZlh\sbgZ� ^ey� �hg�amxqh]h� \bijhf�gx�\Zggy��Z hl`_�^ey�aZ[_ai_q_ggy�kihkl_j_�`m\Zgbo�ihlhd�\�\ e�g�yo�_f�k�cgh]h�ki_d�ljm�g_h[o�^gh�a[�evrblb�d�evd�klv� �hg�am�xqbo� d\Zgl�\�� sh� � \b^gh� a j_amevlZl�\\�^ih\�^gbo� HNFK�� < HNFK� a ibehfa]mkldb� �demfib�� ]Zam� klZxlv� [�evr� ]mk�lbfb� � dhfiZdlgbfb��sh� \b^gh� a j_amev�lZl�\� HNFK� ^ey� fZdkbfZevgh�� ]mklbgb\h^gx� � nZdlhjm� gZih\g_ggy�� <ieb\� gZ\f�kl�dbkgx�a [hdm�ibem�keZ[dbc�� ghkblvnemdlmZlb\gbc�oZjZdl_j��H^gZd��i�^dj_k�ebfh�s_�jZa��sh�\k��p��\aZ}fha\
yadb� a]Z�^Zgbo� iZjZf_lj�\� a gZy\g�klx� ibem� ijh�y\eyxlvky� a]�^gh� a j_amevlZlZfb� HNFKijb�agZq_ggyo�ibeh\h]h�nZdlhjZ�*)!��ih\�^ghr_ggx�^h�ijbcgylh]h�\f�klm�ibem�\f�`ahjyghfm� k_j_^h\bs��� <Z`eb\h� i�^�dj_keblb�lZdh`�l_��sh�gZy\g�klv�ibem�g_\ieb\Z}� gZ� \bagZq_ggy� �grbo� o�f�qgbo_e_f_gl�\�\ ]Zah\�c�nZa���P_�agZqgh�kijh�sm}� jhajZomghd�HNFK�IL� a f_lhx� \b�agZq_ggy� o�f�qgh]h� \f�klm�� hkd�evdb� gZ�y\g�klv� ibem� m ^_d�evdZ� jZa�\� a[�evrm}fZrbggbc�jhajZomgdh\bc�qZk�HljbfZg�� j_amevlZlb� fh`mlv� lZdh`[mlb�j_dhf_g^h\Zg��^ey�a
ykm\Zggy�iblZg�gy�ijh�l_��ijb�ydbo�\f�klZo�ibem�ch]h�ke�^\jZoh\m\Zlb��Z ijb�ydbo�gbf�fh`gZ�ag_o�lm\Zlb�i�^�qZk�jhajZomgdm�HNFK�IL�
E�l_jZlmjZ

�� 5�/�.LQVEXUJ�� 0�-�%DUORZ� 0RQWKO\� 1R�WLFHV�5R\� $VWURQ� 6RF�������������������� *�6WDVLQVND�� 0�*�5LFKHU�� 0�/�� 0F� &DOO�$VWURQ��DQG�$VWURSK\V������������������
�� <�<�=heh\Zluc�� G�<�=Z\jbeh\Z�� :kljh�ghfbq_kdbc�`mjg������������������� 3�$�0�� YDQ�+RRI�� 3KRWR�,RQL]DWLRQ� 6WXG�LHV�RI�1HEXODH���3K�'��WKHVLV��5LMVNXQLYHU�VLWHLW�*URQLQJHQ��������
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��

�� ;�Y�F_e_o�� <�kgbd� Zkljhg�� rdheb� fh�eh^bo�\q_gbo���������������� 3�$�0�� YDQ� +RRI��0RQWKO\� 1RWLFHV� 5R\�$VWURQ� 6RF�������������������� KWWS���ZZZ�QXEODGR�RUJ�� <�<�=heh\Zluc��<�B�>fbl_jdh��X�N�FZ�evdh\�� H�<�JhdZq�� :kljhghfbq_kdbc`mjg������������������� <�<�=heh\Zluc�� X�N�FZevdh\�� :kljh�ghfbq_kdbc�`mjg��������������������� '�(�2VWHUEURFN�� (�)ODWKHU�� $VWURSK\V�-RXUQDO����� ������������� :�+�3UHVV�� 6�$�7HXNROVN\�� :�7�9HWWHU�OLQJ��%�3�)ODQQHU\��1XPHULFDO�5HFLSHV�LQ

&�� 7KH�$UW� RI� 6FLHQWLILF� &RPSXWLQJ� �QG(GLW���&DPEULGJH�8QLYHUVLW\�3UHVV����������� ;�Y�F_e_o��>hke�^`_ggy�n�abqgbo�oZ�jZdl_jbklbd� lZ� o�f�qgh]h� \f�klm� h[�eZkl_c� +,,� \ [eZdblgbo� dhfiZdlgbodZjebdh\bo� ]ZeZdlbdZo� �^bk�� dZg^�n�a��fZl��gZmd��Ev\�\����������� <X�)�0DOCNRY�� $VWURQRP\� 5HSRUWV� ����������������� 9�9�+RORYDW\\�� 1�9�+DYU\ORYD�� @mjg�n�abqg��^hke�^`������������������� *�-�)HUODQG�� +D]\�� D� %ULHI� ,QWURGXFWLRQWR� &ORXG\� ��� �8QLYHUVLW\� RI� .HQWXFN\�3K\VLFV�'HSW��,QWHUQDO�5HSRUW��������
&$/&8/$7,21�2)�*$6�'867�237,0,=('3+272,21,=$7,21�02'(/62)�3/$1(7$5<�1(%8/$(

%�<D�0HOHNK��1�9�+DYU\ORYD
'HSDUWPHQW�RI�$VWURSK\VLFV��,YDQ�)UDQNR�1DWLRQDO�8QLYHUVLW\�RI�/YLY�.\U\OD�	�0HIRGL\D�VWU�����/YLY�������H�PDLO��PHOHNK#SK\VLFV�ZXSV�OYLY�XD���QDWDO\D#DVWUR�IUDQFR�OYLY�XD

*DV�GXVW�RSWLPL]HG�SKRWRLRQL]DWLRQ�PRGHOV�RI�SODQHWDU\�QHEXODH�ZLWK�GLIIHUHQW�FRQ�WHQW� RI� GXVW� DUH� FDOFXODWHG�� 7KH� DOJRULWKP� RI� WKH� RSWLPL]HG� PRGHOV� FDOFXODWLRQ� LVEDVHG�RQ�ILQGLQJ� WKH� IUHH�SDUDPHWHUV�RSWLPDO�YDOXHV� XVLQJ�$��PLQLPL]DWLRQ�PHWKRGIRU� WKH�UHSURGXFWLRQ�WKH�REVHUYHG�VSHFWUD�RI� WKH�REMHFW��7KH�LQIOXHQFH�RI�GXVW�SUHV�HQFH�RQ�WKH�GHWHUPLQDWLRQ�RI�FKHPLFDO�FRPSRVLWLRQ�DQG�RWKHU�SK\VLFDO�SDUDPHWHUV�RISODQHWDU\�QHEXODH�LV�DQDO\]HG�XVLQJ�WKH�REWDLQHG�UHVXOWV��1R�HYLGHQFH�RI�VXFK�LQIOX�HQFH� RQ� WKH� GHWHUPLQDWLRQ� RI� FRQWHQW� KDYH� EHHQ� UHYHDOHG� IRU� WKH� PDMRULW\� RI� WKHFKHPLFDO�HOHPHQWV�
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