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1gklblml�_e_dljhggh��n�abdb�G:G MdjZ�gb�\me��Mg�\_jkbl_lkvdZ�����M`]hjh^�������H�PDLO��GHS#PDLO�X]KJRURG�XD
Ki_dljhkdhi�qgbf�f_lh^hf�\ mfh\Zo�_e_dljhggh]h� � �hggh]h�imqd�\��sh�i_j_�lbgZxlvky� i�^� ijyfbf� dmlhf�� ^hke�^`_gh� nmgdp�x� a[m^`_ggy� ki_dljZevgh�e�g��� O ����� gf ��S� �3�o�V�S �3R��� �hgZ ,Q� \ _g_j]_lbqghfm� �gl_j\Ze���y�� _<��GZ�nmgdp���a[m^`_ggy�\by\e_gh�q�ldh�\bjZ`_g��kljmdlmjg��hkh[eb�\hkl��� yd�� h[mfh\e_g�� ijhp_khf� aZohie_ggy� gZe�lZxqh]h� _e_dljhgZ� �hghf�ml\hj_ggy�dhjhldh`b\mqbo�Z\lh�hg�aZp�cgbo�klZg�\�a gZklmigbf��o�jhaiZ^hf�\_e_dljhgghfm� � jZ^�Zp�cghfm� dZgZeZo��<klZgh\e_gh��sh� ^hihjh]h\bc� fZdkb�fmf�ih\¶yaZgbc�a jZ^�Zp�cgbfb�i_j_oh^Zfb�f�`��S� ��3��QO lZ��V�S���3R��QO Z\�lh�hg�aZp�cgbfb� klZgZfb� ZlhfZ� �g^�x� \ ijhp_k�� ^�_e_dljhggh�� j_dhf[�gZp���Kljmdlmjg��hkh[eb\hkl��aZ�ihjh]hf�a[m^`_ggy�h[mfh\e_g��kmfZjgbf�\g_kdhfj_ahgZgkgbo�ijhp_k�\��yd��^hf�gmxlv�gZ^�ijyfbf�ijhp_khf�

<klmi
AjhklZggy� �gl_j_km� ^h� ^hke�^`_gv_e_f_glZjgbo� ijhp_k�\� a�ldg_gv� _e_d�ljhg�\� a�� kdeZ^gbfb� [Z]Zlh_e_dljhggbfb�hgZfb�f_lZe�\�agZqghx�f�jhx�h[mfh\e_�g_� g_h[o�^g�klx� hljbfZggy� nmg^Zf_g�lZevgbo�^Zgbo�ijh�f_oZg�afb��o�\aZ}fh^���Z lZdh`� ijh� \ieb\� gZ� gbo� j_ahgZgkgbo�^bgZf�qgbo�� iheyjbaZp�cgbo� lZ� dhj_ey�p�cgbo� _n_dl�\�� <Z`eb\�klv� lZdbo� ^hke��^`_gv� ^bdlm}lvky� g_h[o�^g�klx� hljbfZg�gy�lhqgbo�Zlhfgbo�dhgklZgl� �_n_dlb\gboi_j_j�a�\� a[m^`_ggy��cfh\�jghkl_c� jZ^�Z�p�cgh]h�lZ�_e_dljhggh]h�jhaiZ^m�� �o�ki�\�\�^ghr_ggy��lZ��o�\bdhjbklZggyf�m j�agbo]Zemayo� gZmdb� � l_og�db�� Ahdj_fZ�� m jha�\
yaZgg�� ijh[e_f� _g_j]_lbqgbo� \ljZl� mieZaf��� ijb� ^�Z]ghklbp�� eZ[hjZlhjgh�ieZafb�� �gl_jij_lZp��� ki_dljhkdhi�qgbo^Zgbo� � fh^_ex\Zgg�� ijhp_k�\�� sh� \�^�[m\Zxlvky� \ Zkljhn�abqgbo� h[¶}dlZo�� ZlZdh`� ^_lZevghfm� ZgZe�a�� d�g_lbdb� ijh�p_k�\�m eZa_jZo�gZ�iZjZo�f_lZe�\�1hg� ,Q� } [Z]Zlh_e_dljhgghx�Zlhfghxkbkl_fhx� �a� aZih\g_ghx� �V� \Ze_glghx

h[hehgdhx�� Lhfm�� ^ey� pvh]h� �hgZ�� hdj�fa[m^`_ggy� h^gh]h� V�_e_dljhgZ�� fh`eb\_h^ghqZkg_� a[m^`_ggy� ^\ho� V�_e_dljhg�\�P_�ijba\h^blv�^h�ihy\b��ihjy^��a�a\bqZc�gbfb�j�\gyfb� �hgZ��s_�c ^h^Zldh\bo��lZda\Zgbo� af�s_gbo�� j�\g�\�� A]�^gh� a ijZ\b�eZfb� \�^[hjm�� \hgb� fh`mlv� dhf[�gm\Zlbyd� f�`� kh[hx�� lZd� � a�� a\bqZcgbfbj�\gyfb�Ihi_j_^g�� ^hke�^`_ggy >�@� ijhp_km_e_dljhggh]h� a[m^`_ggy� �gl_jdhf[�gZp�c�gh� e�g��� O ����� gf� ��V�S �3R�o�V� �6���hgZ� ,Q� ihdZaZeb�� sh� \ _g_j]_lbqghfm�gl_j\Ze��\�^�ihjh]m�a[m^`_ggy� �3R� j�\gy^h� _g_j]�� �� _<� kihkl_j�]Zxlvky� q�ldh\bjZ`_g�� kljmdlmjg�� hkh[eb\hkl��� <hgbh[mfh\e_g�� yd� [_aihk_j_^g�f� j_ahgZgk�gbf� \g_kdhf� ZlhfZjgbo� Z\lh�hg�aZp�cgboklZg�\� �:1K�� m ijhp_k�� �o� _e_dljhggh]hjhaiZ^m�� lZd� � dZkdZ^gbf� aZk_e_ggyf�V�S �3R� j�\gy� a \bsbo� a[m^`_gbo�j�\g�\�hgZ��Lhfm�^ey�[�evr�]eb[hdh]h�jhamf�ggyf_oZg�af�\� ijhp_k�\�� yd�� [_jmlv� mqZklv� ma[m^`_gg�� j_ahgZgkgh�� �gl_jdhf[�gZp�c�gh�� e�g���� g_h[o�^gh� \b\qZlb� f_oZg�afba[m^`_ggy� ki_dljZevgbo� i_j_oh^�\� a j�\�
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g�\��sh�agZoh^ylvky�\bs_�\�^�^hke�^`m\Z�gh]h� �V�S �3R� j�\gy�� m lhfm� qbke�� � a�af�s_gbo��3M j�\g�\��S� dhgn�]mjZp����Lbf[�evr_�� sh� �o� jZ^�Zp�cgbc� jhaiZ^� \ hk�gh\gbc� klZg� �hgZ�� a]�^gh� a ijZ\beZfb\�^[hjm��} aZ[hjhg_gbf��Hl`_��^hke�^`_g�gy�_e_dljhggh]h�a[m^`_ggy�ki_dljZevgboi_j_oh^�\� a�� af�s_gbo� j�\g�\� g_� l�evdbklZgh\blv�kZfhkl�cgbc��gl_j_k��Z ��\Z`eb�\_�^ey�\b\q_ggy�f_oZg�af�\�_e_dljhggh]ha[m^`_ggy�j_ahgZgkgbo�e�g�c��hgZ�,Q��M ^Zg�c�jh[hl��ij_^klZ\e_gh�j_amevlZ�lb� ki_dljhkdhi�qgh]h� ^hke�^`_ggy� _e_d�ljhggh]h a[m^`_ggy� ki_dljZevgh]h� i_j_�oh^m�a��af�s_gh]h �S� �3� j�\gy�gZ��V�S �3R�j�\_gv��hgZ�,Q��
AZf�ldb�a f_lh^bdblZ�ZiZjZlmjb�_dki_jbf_glm>hke�^`_ggy� ijhp_k�\� \aZ}fh^��� ih�\�evgbo� _e_dljhg�\� a �hgZfb� �g^�x� ±kdeZ^g_� _dki_jbf_glZevg_� aZ\^Zggy�� P_amfh\e_gh� lbf��sh�� ih�i_jr_�� ^ey� hljb�fZggy� klZ[�evgh]h� imqdZ� �hg�\� ,Q� g_�h[o�^gbc�lbkd�gZkbq_gbo�iZj�\�m ^`_j_e��hg�\�^hky]Z}lvky�ijb�\bkhdbo�l_fi_jZlm�jZo� ����y���� qK��� \ lhc� qZk� yd� l_fi_jZ�lmjZ� ieZ\e_ggy� �g^�x� klZgh\blv� ���qK �Ih�^jm]_�� ijb� lZdbo� \bkhdbo� l_fi_jZlm�jZo� �g^�c� } o�f�qgh� Z]j_kb\gbf��sh� ijb�a\h^blv�^h�hkh[eb\bo�\bfh]�sh^h�dhgkl�jmdp��� ^`_j_eZ� lZ� kbkl_fb� nhjfm\Zggy�hg�\�m imqhd�?dki_jbf_gl� ijh\_^_gh� ki_dljhkdh�i�qgbf�f_lh^hf�\ mfh\Zo�_e_dljhggh]h�lZ�hggh]h�imqd�\��sh�i_j_lbgZxlvky��gZ�_d�ki_jbf_glZevg�c� mklZgh\p��� ydZ� ^_lZevghhibkZgZ�\ jh[hl��>�@��1hgb�,Q� ml\hjx\Zeb�ky� \ ^`_j_e�� �hg�\� gZ� gZ]j�l�c� lZglZeh\�cih\_jog���\bly]m\Zebky�lZ�nhdmkm\Zebkv� mimqhd��hggh�hilbqghx�kbkl_fhx�e�ga��<�^�hdj_fe_ggy� �hg�\� \�^� Zlhf�\� a^�ckgx�\Zehkv� _e_dljhklZlbqgbf ���]jZ^mkgbfk_e_dlhjhf�� < mfh\Zo� \Zdmmfm� a���� Lhj�hggbc� imqhd� a ihi_j_qgbf� i_j_j�ahf�u� ff��� _g_j]�}x� ?L  ��� _<� � kljmfhf,L  ����y����u���� : i_j_lbgZ\ky� i�^� ijy�fbf� dmlhf� \ _d\�ihl_gp�Zevg�c� h[eZkl�

a�ldg_gv�a _e_dljhggbf�imqdhf�i_j_j�ahf�u� ff��� _g_j]�}x� ?_  ���y��� _<�� kljm�fhf� ,H  ���y���u��±� : lZ� fhgh_g_j]_�lbqg�klx� '(��� ��� _<�� sh� ml\hjx\Z\kyljb_e_dljh^ghx�_e_dljhgghx�]ZjfZlhx��<bijhf�gx\Zggy� a h[eZkl�� a�ldg_gvkihkl_j�]Zehky�i�^�ijyfbf�dmlhf�^h�ieh�sbgb� i_j_lbgm� imqd�\� � ki_dljZevghjha^�eyehky� \Zdmmfgbf�fhghojhfZlhjhf�ih[m^h\Zgbf� aZ� ko_fhx� K_cy�GZf�hdZ�>_l_dlm\Zggy� \bijhf�gx\Zggy� a^�ckgx�\Zehky� hoheh^`_gbf� khgyqgh�ke�ibf�nh�lh_e_dljhggbf�ihfgh`m\Zq_f�lbim�NWM����� a fZebf� l_fgh\bf� nhghf� ����y����fi��k���QZk�gZ]jhfZ^`_ggy�^Zgbo� m dh`�g�c� _dki_jbf_glZevg�c� lhqp�� klZgh\b\���� k�� Z \_ebqbgZ� dhjbkgh]h� kb]gZem� ±���y� �fi��k ijb�ki�\\�^ghr_gg��kb]gZem ^hnhgm�\�^������^h������
J_amevlZlb�^hke�^`_gvlZ��o�h[]h\hj_ggyM jh[hl�� h[]h\hjxxlvky� j_amevlZlbki_dljhkdhi�qgh]h� ^hke�^`_ggy� nmgdp��a[m^`_ggy� �NA�� ki_dljZevgh�� e�g��� ����� gf� �hgZ� ,Q� \ _g_j]_lbqghfm�gl_j\Ze��\�^�ihjh]m�a[m^`_ggy�^h��� _<H ��,Q���G���V���6� ooH��� ,Q���G���S���3� o ���oH���,Q���G���V�S��3R� ��KQ �yd��gZ\_^_gh�gZ�jbk����GZ�pvhfm�jbkmgdmlZdh`� \dZaZgh� k_j_^gx� d\Z^jZlbqgm� ih�ob[dm�\�^ghkgbo�\bf�j�\��ihj�]�a[m^`_ggy^hke�^`m\Zgh��e�g����ihl_gp�Ze��hg�aZp���lZa[m^`_g�� j�\g�� �hgZ� ,Q��� ^h� ydbo� a[��]Zxlvky�:1K�ZlhfZ��g^�x�Yd�\b^gh��NA�^Zgh��ki_dljZevgh��e�g��ijblZfZgg�� q�ld�� kljmdlmjg�� hkh[eb\hkl�yd�^h�ihjh]m��lZd�� aZ�ihjh]hf�a[m^`_ggy�:gZe�a�nhjfb�\by\e_gbo�hkh[eb\hkl_c�lZ�o� _g_j]_lbqgh]h� iheh`_ggy� ^ha\heb\ijbimklblb�� sh� \hgb� h[mfh\e_g�� _e_d�ljhggbf�jhaiZ^hf�:1K�ZlhfZ�,Q��[_aihk_�j_^g�f� Z[h� q_j_a� dZkdZ^g�� i_j_oh^b�� gZ�3��j�\_gv��S� dhgn�]mjZp����Yd�\�^hfh��lZ�d�� :1K� ijb� _e_dljhg��hggbo� a�ldg_ggyo
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ml\hjxxlvky� \ j_amevlZl�� j_ahgZgkgh]haZohie_ggy�gZe�lZxqh]h�_e_dljhgZ��hghf�ah^ghqZkgbf�a[m^`_ggyf�_e_dljhg�\��hgZ�

Jbk� ��� Nmgdp�y� _e_dljhggh]h� a[m^`_ggy� ki_d�ljZevgh]h��S� �3�o �V�S �3R� i_j_oh^m��hgZ�,Q��
I_jrbc�fZdkbfmf��h^jZam�aZ�ihjh]hfa[m^`_ggy� ^hke�^`m\Zgh�� NA�� gZc[�evr�fh\�jgh�� fh`gZ� ihykgblb� \g_kdhf�G���S�QO :1K��jhalZrh\Zgbo�\ _g_j]_lbq�ghfm��gl_j\Ze��yd�f�`��J� lZ��'���lZd�� f�`�'� lZ� �6� af�s_gbfb� j�\gyfb� �S� dhg�n�]mjZp��

,Q>�S���'���6��QO@o ,Q� ��S�� �3� � H
 ���&ljmdlmjg�� hkh[eb\hkl��� sh� kih�kl_j�]Zxlvky� \ _g_j]_lbqghfm� �gl_j\Ze���y�� _<�� h[mfh\e_g�� jhaiZ^hf� :1K�� yd�a[�]Zxlvky� ^h� a[m^`_gbo� j�\g�\� �G��V��Sdhgn�]mjZp���>�@��hgZ�,Q���Z aZ�ihl_gp�Zehf�hg�aZp���� \ �gl_j\Ze�� ��y�� _<� ±� dZkdZ^�gbfb� i_j_oh^Zfb� a�� a[m^`_gbo� j�\g�\�G��V�S� dhgn�]mjZp��� >�@� lZ� jhaiZ^hf:1K��sh�^h�gbo�a[�]Zxlvky�Ke�^� aZagZqblb��sh� ijb� ^hke�^`_gg�_e_dljhggh]h� a[m^`_ggy� ki_dljZevgh�e�g��� � ����� gf� �hgZ� ,Q� gb`q_� ihjh]ma[m^`_ggy� [meh� \by\e_gh� \bijhf�gx�\Zggy�� yd_� ijhy\behky� gZ� NA� m \b]ey^�^hihjh]h\h]h� j_ahgZgkgh]h� fZdkbfmfmijb� _g_j]��� a�� _<�� Ijbjh^m� pvh]h� fZd�kbfmfm� fh`gZ� ihykgblb�� ijbimklb\rbsh� p_� } j_amevlZl� jZ^�Zp�cgbo� i_j_oh^�\f�`�:1K� �S� ��3��QO >�@� lZ� �V�S��3R��QO >�@dhgn�]mjZp�c��m ijhp_k��^�_e_dljhggh��j_�

dhf[�gZp���� lh[lh� } ^�_e_dljhggbfb� kZ�l_e�lZfb� ^hke�^`m\Zgh�� ki_dljZevgh�� e��g���� Hkd�evdb� ihjy^� �a� ijhp_khf� jZ^�Z�p�cgh]h� jhaiZ^m� \ _g_j]_lbqghfm� �gl_j�\Ze�� jhas_ie_ggy� �S� �3M j�\g�\� \�^[m�\Z}lvky� �o� _n_dlb\gbc� _e_dljhggbc� jha�iZ^�m ijhp_k��Dhkl_jZ�Djhg�]Z
,Q>�G���S���3��QO@oo,Q���G���S���3��H��� ���
,Q>�G���S���3��QO@oo,Q���G���S���3� ��H�������������������
�

lh� kihkl_j_`_gbc� gZfb� fZdkbfmf� h[m�fh\e_gbc� jZ^�Zp�cgbf� jhaiZ^hf� ebr_lbo :1K��sh� jhalZrh\Zg�� gb`q_� ihjh]ma[m^`_ggy��S���3� j�\gy,Q>�G���S���3��QO@oo,Q>�G���V�S��3��QO@���KQQ ���
Hl`_�� ihy\Z� _n_dlb\gh]h� dhgdm�jmxqh]h� ijhp_km� _e_dljhggh]h� jhaiZ^m\ _g_j]_lbqghfm� �gl_j\Ze�� jhas_ie_ggy�S�� �3M j�\g�\� ijba\h^blv� ^h� agZqgh]haf_gr_ggy� �fh\�jghkl�� jhaiZ^m� :1K,Q>�G���S���3��QO@� dhgn�]mjZp��� \ jZ^�Z�p�cghfm�dZgZe���GZc\bs��qe_gb�k_j���:1Kp�}��dhgn�]mjZp���_n_dlb\gh�jhaiZ^Zxlvky\ _e_dljhgghfm�dZgZe��� lbf�kZfbf��o�\g_�khd�m ijhp_k�^�_e_dljhggh��j_dhf[�gZp���}fZebf��Lhfm� ^�_e_dljhgg�� kZl_e�lb� ijZd�lbqgh� g_� kihl\hjxxlv� oZjZdl_jm� ih�\_^�gdb�NA�\ ihjha���Z ���mrbj_ggy�\�^[m�\Z}lvky�ebr_�aZ�jZomghd�gZy\gh��\ _dki_�jbf_gl�� g_h^ghj�^ghkl�� _e_dljhg�\� aZ_g_j]�}x��'(��� ��� _<��

<bkgh\dbJ_amevlZlb� ^hke�^`_gv� ihdZaZeb�� sh^hf�gmxqbfb� f_oZg�afZfb� _e_dljhggh]ha[m^`_ggy� ki_dljZevgh�� e�g��� � ����� gf��S� �3�o�V�S� �3R�� �hgZ� ,Q� } j_ahgZgkg�ijhp_kb��Ijbqbghx�pvh]h�} ml\hj_ggy�lZ_e_dljhggbc� qb� jZ^�Zp�cgbc� jhaiZ^� :1Kkbkl_fb�_e_dljhg��hg��\ hkgh\��ml\hj_ggy



8]KKRURG�8QLYHUVLW\�6FLHQWLILF�+HUDOG��6HULHV�3K\VLFV��,VVXH�����±�����

��

ydbo� } j_ahgZgkg_� aZohie_ggy� gZe�lZx�qh]h� _e_dljhgZ�� JZ^�Zp�cg�� i_j_oh^b� a�G���S���3��QO gZ� �G���V�S��3��QO :1K� mijhp_k�� ^�_e_dljhggh�� j_dhf[�gZp��� }hkgh\gbf� f_oZg�afhf� a[m^`_ggy� ^��_e_dljhggbo� kZl_e�l�\�p�}��e�g����H^gZd� mihjha�� a[m^`_ggy� \�^djb\Z}lvky� [�evr

\b]�^gbc� _e_dljhggbc� jhaiZ^� pbo� :1K�>ey� ]eb[hdh]h� jhamf�ggy� f_oZg�af�\a[m^`_ggy� ki_dljZevgbo� i_j_oh^�\� a�af�s_gbo�j�\g�\�g_h[o�^gh�ijh\h^blb�^_�lZevg��l_hj_lbqg��jhajZomgdb�a mjZom\Zg�gyf�jhe��j_eylb\�klkvdbo�lZ�dhj_eyp�cgbo_n_dl�\�
E�l_jZlmjZ

�� /�<��H\qZj_gdh��:�C�� 1fj_��=�F��=hfh�gZc��X�1��=mlbq��MN@ �m ^jmp����� $�� *RPRQDL�� (�� 2YFKDUHQNR�� $�� ,PUH�<X� +XW\FK� 1XFO��,QVWU��DQG�0HWK��LQ�3K\V�5HV��%��LQ�SUHVV���� *��'XII\��3��'XQQH��-��3K\V��%���$W��0RO�2SW��3K\V������/�����������

��F�=� Dhaeh\��Ki_dlju� ih]ehs_gby� iZ�jh\�f_lZeeh\� \ \Zdmmfghf� mevljZnbh�e_l_ �GZmdZ��Fhkd\Z���������� 0�� $VODP� %DLJ�� ,�� $KPHG�� -�3�� &RQQH�UDGH��-��3K\V��%���$W��0RO��2SW��3K\V���������������
(;&,7$7,21�2)�5$',$7,9(��S� �3�:�V�S��3R�75$16,7,21�2)�,Q� ,21�,1�(/(&7521�,21&2//,6,216

(�9�2YFKDUHQNR
,QVWLWXWH�RI�(OHFWURQ�3K\VLFV��8NUDLQLDQ�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�8QLYHUV\WHWVND�6W������8]KKRURG�������H�PDLO��GHS#PDLO�X]KJRURG�XD
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