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A� K_exg�gZ
Qhjghfhjkvdbc�[�hkn_jgbc�aZih\�^gbd�\me��E_jfhglh\Z����f��=heZ�IjbklZgv� �������O_jkhgkvdZ�h[eH�PDLO��]DSRYLGQ\N#VHOHQD�NKHUVRQ�XD

;Z]Zlhj�qg�� klZp�hgZjg�� ^hke�^`_ggy� ^Zxlv� afh]m� \bagZqblb� qbggbdb� �gZijyf�jha\bldm�nZmgb�j_]�hgm��< j_]�hg��Qhjghfhjkvdh]h�[�hkn_jgh]h�aZih\�^gbdZ�i�\^_gv� MdjZ�gb�� \ hklZggvhfm� ^_kylbj�qq�� \Z`eb\m� jhev� ^ey� klZgml_j�hdhfie_dk�\�\�^�]jZ\Zeb�ijbjh^g��ijbqbgb��i_j_^mk�f�ih]h^g��mfh\b��Ljb\ZeZihkmoZ� � dhfi_gkZp�cgbc�i_j�h^�i�key�g_��\iebgmeb�gZ�klZg�[�hlhi�\��sh�ijba\_eh^h�af�g�m [�hlhighfm�jhaih^�e��kkZ\p�\�lZ�\bagZqbeh�^bgZf�dm��ogvh��qbk_evghkl��
Dexqh\�� keh\Z�� l_j�hdhfie_dkb�� ^bgZf�dZ� qbk_evghkl��� QhjghfhjkvdbcaZih\�^gbd�
KmqZkg�� gZmdh\�� ^hke�^`_ggy� \ Qhjghfhjkvdhfm� [�hkn_jghfm� aZih\�^gbdmkijyfh\Zg�� gZ� \bj�r_ggy� ijh[e_fb� jhajh[db� gZmdh\bo� hkgh\� a[_j_`_ggy_dhkbkl_f�� >ey� mki�rgh]h� \bdhgZggy� [Z]Zlhj�qgh�� gZmdh\h�� ijh]jZfb� lmlknhjfh\Zgh� kbkl_fm� kihkl_j_`_gv� aZ� klZghf� ijbjh^gbo� dhfie_dk�\�� HihjgZf_j_`Z� fhg�lhjbg]m� klZgm� l_j�hnZmgb� \dexqZ}� f_j_`m� fZjrjml�\� � ^�eyghd�[�hl_og�qg��aZoh^b��klZg^Zjlbah\Zg��hiblm\Zevg��^Zg� >��@��;Z]Zlhj�qg��^hke�^`_ggygZ� [Za�� hihjgh�� f_j_`�� ^Zxlv� afh]m� ijhkl_`blb� af�gb� klZgm� nZmgb�� \by\blbgZke�^db�pbo�af�g��jhajh[blb�aZoh^b�sh^h�a[_j_`_ggy�hdj_fbo�\b^�\� � ijbjh^gbodhfie_dk�\�aZ]Zehf�GZ� i�\^g�� MdjZ�gb� \ ����±����� jj�� [meZ� ihkmoZ�� KmfZjgZ� j�qgZ� d�evd�klvhiZ^�\� m p_c� i_j�h^� dheb\ZeZky� \�^ ���� ������� ^h ���� ff ������� aZ� k_j_^gvh]h[Z]Zlhj�qgh]h�agZq_ggy�����ff��KmfZ�\�^¶}fgbo�l_fi_jZlmj�aZ�j�d�[meZ�f_grhx�\�^[Z]Zlhj�qgh]h� k_j_^gvh]h� agZq_ggy�� Hdj_f�� ihkmreb\�� jhdb� [m\Zxlv� m pvhfmj_]�hg��dh`g��ljb�i¶ylv�jhd�\��ljb\Ze��ihkmreb\��i_j�h^b�± g_�qZkl�r_��g�`�jZa�m ��±���jhd�\��AZ�f_l_hjheh]�qgbfb�^Zgbfb��ihi_j_^g�c�ZgZeh]�qgbc�i_j�h^�[m\�m ����±�����jj��AZ�i_j�h^�hklZggvh��ihkmob�kmfZjgbc�^_n�pbl�hiZ^�\�klZgh\b\���� ff�I�key�ihkmob�gZklZ\�dhfi_gkZp�cgbc�i_j�h^������±�������a�j�qghx�d�evd�klxhiZ^�\� ���±���� ff �Z[khexlgbc� fZdkbfmf� aZ� hklZgg�� ��� jhd�\�� � j�qghx� kmfhx\�^¶}fgbo�l_fi_jZlmj�ihgZ^�k_j_^g}�[Z]Zlhj�qg_� agZq_ggy��M ����±�����jj��j�qgZ



A� K_exg�gZ���
d�evd�klv� hiZ^�\� i_j_\bsm\ZeZ� ghjfm� gZ� ��±��� ff�� j�qgZ� kmfZ� \�^¶}fgbol_fi_jZlmj�f_grZ�\�^�k_j_^gvh��[Z]Zlhj�qgh���±���������>��@�M ihkmreb\bc�i_j�h^�gZ� aZih\�^gbo�l_jblhj�yo� af_grbeZky�iehsZ�\heh]bo[�hlhi�\�� hkh[eb\h�� gZ� e�khkl_ih\bo� ^�eygdZo�� MgZke�^hd� pvh]h� af_grbeZkyqbk_evg�klv� ^j�[gbo� kkZ\p�\�� aZcp�\�� dhiblg�� \�^dhqm\Zeb� ^h� ieZ\g�\��<�^ih\�^gh�af_grbeZkv� � d�evd�klv� ob`Zd�\�� i_j_^mk�f�� jh^bgb� lohj_\bo�� M ����±����� jj�gZklZ\� dhfi_gkZp�cgbc� i_j�h^�� D�evd�klv� hiZ^�\� m p�� jhdb� i_j_\bsbeZ� k_j_^g}[Z]Zlhj�qg_� agZq_ggy�� I�key� [Z]Zlhj�qgh�� ihkmob� a[�evrbebky� iehs�� \heh]bo[�hlhi�\� � ljb\Ze�klv� �kgm\Zggy� _n_f_jgbo� \h^hcf�� Kmdmig�klv� kijbyleb\bo� ^ey[�evrhkl��\b^�\�mfh\�m �����j��a[�]eZky� �a�^_kylbe�lg�f�i�dhf�qbk_evghkl��^j�[gbokkZ\p�\�� sh� ijb\_eh� ^h� a[�evr_ggy� i�dh\bo� agZq_gv� \�^ghkgh�� qbk_evghkl�� pboa\�j�\�m ljb�i¶ylv�jZa�\��A[�evr_ggy�d�evdhkl��^j�[gbo�kkZ\p�\�ijb\_eh�^h�ajhklZggyqbk_evghkl�� ob`Zd�\� �yd� &DQLGDH�� lZd� � 0XVWHOLGDH�� lZ� a[�evr_ggy� qZkldbf�djhfZfZe�c�m oZjqm\Zgg��ob`Zd�\��A[�evr_ggy�iehs�\heh]bo�[�hlhi�\� � jha\blhd[�ey\h^gh�� lZ� ]�^jhn�evgh�� jhkebgghkl�� aZemqbeb� gZ� aZih\�^g�� l_jblhj��� jZlbqgbo�dZ[ZgZ� lZ� kZjgm�� <h^ghqZk� ih]h^g�� mfh\b� ijb\_eb� ^h� g_agZqgh]h� af_gr_ggyqbk_evghkl��\b^�\��sh�gZ^Zxlv�ij_\Z]m�ihkmreb\bf�[�hlhiZf��lmrdZg�dZg^b[dZ�lZke�iZd�i�sZgbc��KiZeZo� qbk_evghkl�� ]jbamg�\� � gZklmig_� a[�evr_ggy� d�evdhkl�� ob`Zd�\� mj_]�hg��ijb\_eb�^h�g_[eZ]hihemqgh]h� _i�ahhlbqgh]h� klZgm��M �����j��gZ� l_jblhj��=hehijbklZgkvdh]h� jZchgm� aZn�dkh\Zgh� kdZa�� e_ilhki�jha�� ]_evf�glhab�� KlZgl_j�hnZmgb� \ ����±����� jj�� ihklmih\h� klZ[�e�am\Z\ky�� af_grbeZky� qbk_evg�klvfbrhih^�[gbo�� \�^gh\beZkv� aZ]ZevgZ� qbk_evg�klv� [�evrhkl�� \b^�\� �i_j_^mk�f�^j�[gbo��gZ�j�\g��k_j_^g�o�[Z]Zlhj�qgbo�agZq_gv��a[�evrbeZky�qbk_evg�klv�he_gyqbolZ�lohj_\bo�
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Jbk�� ��� Ki�\\�^ghr_ggy� d�evdhkl�� \b^�\� kkZ\p�\� aZ� dZl_]hj�yfb� qbk_evghkl��� � ²a\bqZcg���� ²�g_qbke_gg���� ²�j�^d�kg���� ²�ihh^bghd���� ²�kbgZgljhig��



AF1GB�KL:GM�L?J1HN:MGB��� ���
LZ[ebpy��LZdkhghf�qgZ�jhafZ�l�klv�kkZ\p�\�m Qhjghfhjkvdhfm�[�hkn_jghfm�aZih\�^gbdmD�evd�klvJy^ jh^bg jh^�\ \b^�\,QVHFWLYRUD � � �&KLURSWHUD � � �/DJRPRUSKD � � �5RGHQWLD � �� ��&DUQLYRUD � � ��$UWLRGDFW\OD � � �&HWDFHD � � �JZahf �� �� ��

GZ� ^�eygdZo� aZih\�^gbdZ� \ ����±����� jj��shj�qgh� n�dkm\Zeb� \�^� ��� ^h� ��\b^�\� kkZ\p�\�� aZ� m\_kv� qZk� �kgm\Zggy� aZih\�^gbdZ� ���� jhd�\�� gZ� ch]h� l_jblhj��aZj_}kljh\Zgh� ��� \b^b� a\�j�\� >��� ��� ��@�� ��� jh^bg� �lZ[e�� ���� AZ� oZjZdl_jhfi_j_[m\Zggy�gZ�aZih\�^gbo�l_jblhj�yo�fh`gZ�\b^�eblb�ljb�]heh\g��]jmib��\b^b��shihkl�cgh� `b\mlv� gZ� aZih\�^gbo� ^�eygdZo�� \b^b�� sh� \�^\�^mxlv� aZih\�^gbdj_]meyjgh�� \b^b�� sh� ljZieyxlvky� g_j_]meyjgh�� AZ� dZl_]hj�yfb� l_j�hnZmgmih^�eyxlv�gZ�a\bqZcg���g_qbke_gg���j�^d�kg���kbgZgljhig��\b^b� � gZ�\b^b��amklj�q��aydbfb�} \biZ^dh\� �jbk�����Jy^� dhfZoh�^g� �,QVHFWLYRUD��� 2`Zd� }\jhi_ckvdbc� �(ULQDFHXV HXURSDHXV��gdheb� f�kp_\m� ihimeyp�x� aZqbkexxlv� ^h� \b^m� (�� FRQFRORU >�@��� M ����±����� j�r\b^dbfb� l_fiZfb� \�^[m\ZeZky� ch]h� kbgZgljhi�aZp�y�� ydZ� m ����±����� jj�kih\�evgbeZky��Z ihl�f�klZ[�e�am\ZeZky��M ijbjh^gbo�[�hlhiZo�qbk_evg�klv� �`ZdZ� a����� j�� a[�evrm\ZeZky� \�^� ����� ^h� ���� hkh[bg� gZ� �� df� fZjrjmlm� \ ����� j�� gZe�khkl_ih\bo� ^�eygdZo�� � ^h� �� hk��df� ²� m ijbfhjkvdhfm� kl_im��Ih[ebam� f_`� � \k_eZo�\�^ghkgZ�qbk_evg�klv� �`Zd�\�ky]Z}� �±��hk��df��AgZqgbo�dheb\Zgv�qbk_evghkl�aZagZxlv� a_fe_jbcdb� �6RULFLGDH��� M i_j�h^� ihkmob� ����±����� jj�� \ j_]�hg�af_grbebky� iehs�� \heh]bo� [�hlhi�\�� MgZke�^hd� pvh]h� qbk_evg�klv� a_fe_jbchd� mi�sZghfm�e�khkl_im�lZ�gZ�Y]hjebpvdhfm�Dml��af_grbeZky�^h�j�\gy�����hkh[bgb�gZ���� iZkldh�^�[� �aZ� g_ijyfbfb� ^Zgbfb�� g_� af_grbeZky� qbk_evg�klv� h[ho� jh^�\� gZhkljh\��L_g^jZ��^_�\heh]�klv�[�hlhi�\�amfh\e_gZ�g_�hiZ^Zfb��Z \ieb\hf�fhjy���I�keyi_jrh]h� \heh]h]h� jhdm� ������� qbk_evg�klv� a_fe_jbchd� gZ� e�khkl_ih\bo� ^�eygdZoa[�evrbeZky��^h���hk������iZkldh�^�[�m jh^m�&URFLGXUD � ^h�����hkh[bg�m jh^m�6RUH[�jbk�����>�@�Jy^�dZ`Zgb �&KLURSWHUD���AZ�hklZgg��^_kylv�jhd�\�m j_]�hg��aZn�dkh\Zgh�\�k�f\b^�\� dZ`Zg�\�� i¶ylv� a gbo� ljZieyxlvky� gZ� aZih\�^gbo� ^�eygdZo�� g_lhibjb� fZebc�3LSLVWUHOOXV� SLSLVWUHOOXV��� e�kh\bc �3�� QDWKXVLL��� k_j_^a_fghfhjkvdbc� �3�� NXKOLL��\_q�jgbp��jm^Z��1\FWDOXV�QRFWXOD� � fZeZ��1��OHLVOHUL���Ljb�\b^b�²�ebebd�^\hdhe�jgbc�9HVSHUWLOLR� PXULQXV��� ebebd� i�ag�c� �(SWHVLFXV� VHURWLQXV�� lZ� g�qgbpy� \mkZlZ� �0\RWLVP\VWDFLQXV�� ²� ljZieyxlvky� \ f�� =heZ� IjbklZgv�� ch]h� hdhebpyo�� m gZk_e_gboimgdlZo�� e�khgZkZ^`_ggyo��<_q�jgbpy�jm^Z�� g_lhibjb�²�hk�e��\b^b��m aZih\�^gbdm



A� K_exg�gZ���
abfmxlv� m [m^�\eyo�� Z \e�ldm� i�^� qZk� jhafgh`_ggy� ljZieyxlvky� m rlmqgbo]g�a^�\eyo�lZ�^mieZo�^m[�\��<_q�jgbpy�fZeZ�ljZiey}lvky�m ljZ\g��c \_j_kg��i�^�qZkf�]jZp���
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Jbk�����>bgZf�dZ qbk_evghkl��a_fe_jbchd� � ²�[�eham[db�gZ�ijbfhjkvdbo�^�eygdZo�� ²� [�eham[db� gZ� e�khkl_ih\bo� ^�eygdZo�� � ² [mjham[db� gZ e�khkl_ih\bo^�eygdZo�
Jy^� aZcp_ih^�[g�� �/DJRPRUSKD��� AZ}pv� k�jbc� �/HSXV HXURSDHXV��²� lbih\bcij_^klZ\gbd� f�kp_\h�� nZmgb� �m O_jkhgkvd�c� h[eZkl�� aZn�dkh\ZgZ� gZc[�evrZs�evg�klv� \b^m� \ MdjZ�g�� >�@��� M aZih\�^gbdm� \ ����±����� j�� ch]h� s�evg�klvklZgh\beZ� gZ� e�khkl_ih\bo� ^�eygdZo� �±�� hk��df�� gZ� ijbfhjkvdbo� ²� ���±�� hk��dfaZe_`gh�\�^�k_ahgm�� jhdm��I�^�qZk�ihkmob�\�^qm\ZeZky�g_klZqZ�yd�kgbo�dhjf�\��a pbfih\Cyam}fh�af_gr_ggy�qbk_evghkl��jmkZdZ�\ aZih\�^gbdm�\ ����±�����jj��H^gZd�gZ^�eygdZo�<heb`bg�e�k�lZ�Ihl��\dZ��^_�ihkmoZ�g_�fZeZ�agZqgh]h�\ieb\m��lml�} \_ebd�ij�kg��\h^hcfb���d�evd�klv�jmkZdZ�af_grbeZky�g_agZqgh��GZ�e�khkl_ih\bo�^�eygdZo�^_�ij�kg��\h^hcfb�\ i_j�h^�ihkmob�\bkhoeb��qbk_evg�klv�aZcp�\�af_grbeZkv�mljbq��< dhfi_gkZp�cgbc�i_j�h^�\heh]��[�hlhib�r\b^dh� \�^gh\bebky�� � d�evd�klv� aZcp�\� a�����j��ihqZeZ�a[�evrm\Zlbky��m ����±���jj��gZ�e�khkl_ih\bo�^�eygdZo�aZih\�^gbdZgZe�qm\Zeb�^h�����hkh[bg��jbk�����Jy^�ob`���&DUQLYRUD���< ijbjh^gbo�dhfie_dkZo�aZih\�^gbdZ�nhgh\bf�\b^hfob`Zd�\� } ebkbpy� �9XOSHV� YXOSHV��� Rbjhdbc� ki_dlj� �� oZjqm\Zggy� amfh\ex}_\jb[�hglg�klv� pvh]h� \b^m�� ebkbpy� k_eblvky� \ gZcj�aghfZg�lg�rbo� [�hlhiZo�� \�^i�sZgh]h� e�khkl_im� ^h� q_j_iZrdh\bo� iey`�\� h�\Z� L_g^jZ�� [m\Z}� [ebavdh� \�^gZk_e_gbo� imgdl�\� >�@�� Km[^hf�gZglhf� k_j_^� ob`Zd�\� m aZih\�^gbdm� } kh[ZdZ}ghlh\bc� �1\FWHUHXWHV� SURF\RQRLGHV��Qbk_evg�klv� ebkbp�� c kh[Zdb� }ghlh\h]haf_grbeZky� \gZke�^hd� kiZeZom� kdZam� \ ����±����� jj�� >h� ����� j�� d�evd�klv� pboob`Zd�\�\�^gh\beZky�gZ�j�\g�� �����j��Hkh[eb\h�p_�ihf�lgh�gZ�hkljh\Zo�>h\]hfm� �L_g^j���^_�a �����j��qbk_evg�klv�ob`Zd�\�g_�j_]mex\Zeb�
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Jbk�� ��� >bgZf�dZ� qbk_evghkl�� aZcp�\� gZ� e�khkl_ih\bo� ^�eygdZo� Qhjghfhjkvdh]haZih\�^gbdZ�
Dj�f�lh]h��gZ�^�eygdZo�aZih\�^gbdZ�a[�evrbeZky�d�evd�klv�lohj_\bo��ahdj_fZ�0XVWHOD� QLYDOLV��� sh� ih\
yaZgh� a�� a[�evr_ggyf� qbk_evghkl�� fbrhih^�[gbo�� M\�^djblbo� [�hlhiZo� ijbfhjkvdh]h� kl_im�� sh� f_`mxlv� �a� aZih\�^gbdhf� �hdhebp�Ihl��\db��i�\ Y]hjebpvdbc�Dml��`b\mlv�kl_ih\��lohjb��0XVWHOD HYHUVPDQQL���lZ[e�����M i_j�h^�^hke�^`_gv� m j_]�hg��ijbibgbehky� a[�evr_ggy�qbk_evghkl�� \h\d�\� �&DQLVVS���� GZ� \�^f�gm� \�^� �grbo� ob`Zd�\� aZih\�^gbdZ�� \h\db� jh[eylv� ^Ze_d�� dhjfh\�dhq�\e��� AZa\bqZc�� \hgb� kmijh\h^`mxlv� hlZjb� h\_pv� lZ� q_j_^b� k\�ckvdh�� om^h[b�j�^r_� ihexxlv� gZ� fheh^v� ^bdbo� jZlbqgbo�� M qZk� aZg_iZ^m� l\Zjbggbpl\Z�� shljb\Z}� � kvh]h^g��� \�^khlhd� k\�ckvdbo� l\Zjbg� m oZjqm\Zgg�� \h\dZ� af_grm}lvky�� m�����j��i_j_\bsm\Z\��� ���Z m�����±������jj��klZgh\b\�ebr_���±�����

LZ[ebpy��Qbk_evg�klv�ob`bo�kkZ\p�\�m Qhjghfhjkvdhfm�[�hkn_jghfm�aZih\�^gbdmJhdb<b^b ���� ���� ���� ���� ���� ���� ���� ���� ���� ����9XOSHV�YXOSHV �� �� �� �� �� �� �� �� �� ��1\FWHUHXWHV�SURF\RQRLGHV � �� �� �� �� �� �� �� �� ��&DQLV�OXSXV �V��O�� �� �� �� �� �� �� �� �� �� ��0XVWHOD�HYHUVPDQQL � � �� � �� �� � �� �� ��0HOHV�PHOHV ² ² ² ² � � � � �� ²
Jy^�jZlbqg���$UWLRGDFW\OD���NZmgZ�jZlbqgbo�aZih\�^gbdZ�gZe�qm}�i¶ylv�\b^�\�^\Z� a ydbo� } Z[hjb]_ggbfb� >��� �@�� kZjgZ� � dZ[Zg��Ehkv� gZ� aZih\�^gbo� � ijbe_]ebol_jblhj�yo�aZ�qZk� �kgm\Zggy�aZih\�^gbdZ�aZn�dkh\Zgbc�ebr_�ljbq���Ieyfbkl��he_g�Zde�fZlbah\Zg�� m ����� j�� >��� ��@�� AZ� \�^kmlghkl�� \hjh]�\� �ogy� qbk_evg�klv� j�adha[�evrbeZky� � \�k_j_^bg�����o jhd�\�^hky]eZ�����hkh[bg��GZ�Khehghha_jg�c�^�eygp�gZ^f�jgZ�qbk_evg�klv�he_g�\�ihqZeZ�aZ]jh`m\Zlb�a[_j_`_ggx�dhfie_dk�\�i�sZgh]h



A� K_exg�gZ���
e�khkl_im� >�@�� I�key� \`blly� g_h[o�^gbo� [�hl_og�qgbo� aZoh^�\� lZ� ihy\b� \h\dZih]he�\
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