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��

���� ���� ���� ���� ���� ���� ���� ���� ��������
��������
����
����
��������
����
����
����

∆  ��������������������G5� �������
∆ , Α

&X�/Zi��G���$
Jbk� �����AZe_`g�klv� ' \�^� G�&X�/Zi� \ kljmdlmjZo dmijh]Zeh]_g�^gbo S�dhfie_dk�\�<�^klZg� G�&X�/Zi��} a ihijZ\dhx�gZ j�agbpx�jZ^�mk�\ Zlhf�\�/Zi��ijb\_^_gh ^h�jZ^�mkmZlhfZ &O���Lml ��^Ze� gZ�]jZn�dZo ijb\_^_gh�dhj_eyp�cg� j�\gyggy�
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&X�/Zi��G���$
Jbk�������AZe_`g�klv ' \�^ G�&X�/Zi� \ kljmdlmjZo S�dhfie_dk�\ a��hggbfb kheyfbdmijmfm�1���<�^klZg� G�&X�/Zi��} a�ihijZ\dhx gZ�j�agbpx jZ^�mk�\�Zlhf�\ /Zi��ijb\_^_gh^h jZ^�mkm�ZlhfZ &O��



��Ke�^� \�^agZqblb� j�agbc� oZjZdl_j�pbo� aZe_`ghkl_c��ijb� Zdk�Zevg�c� ^_nhjfZp��� mS�dhfie_dkZo��hggbo�khe_c�dmijmfm�1��f�]jZp�y�f_lZe�qgh]h�p_gljm�\ iehsbgm�_d\Zlhj��Zevgbo�e�]Zg^�\� \�^[m\Z}lvky�e_]r_�g�`� \ ]Zeh]_g�^gbo� kihemdZo��H^gZd� \ hklZggvhfm\biZ^dm�\ieb\�kbevgh\�^^Ze_gh]h�e�]Zg^m�ihf�lg�rbc��Hkh[eb\h��m\Z]b�aZkem]h\m}�lhcnZdl��sh�\�^^Ze_ggy�Zi�dZevgh]h�e�]Zg^m�\ jha]eygmlbo�kljmdlmjZo�\�^[m\Z}lvky�ebr_�aZjZomghd� f�]jZp��� ZlhfZ� F_lZem� ^h� iehsbgb� _d\Zlhj�Zevgbo� e�]Zg^�\�� LZd�lZg]_gp�Zevgbc�dh_n�p�}gl�\ hljbfZgbo�dhj_eyp�cgbo�j�\gyggyo�[ebavdbc�^h�h^bgbp���M\biZ^dm�S�dhfie_dk�\�a �hggbfb�kheyfb�dmijmfm�1��i�jZf�^ZevgZ�^_nhjfZp�y�hlhq_ggyp�Z�� kmijh\h^`m}lvky� gZ\�lv� ms�evg_ggyf� dhhj^bgZp�cgh]h� ihe�_^jm�� < kljmdlmjZojZg�r_� ^hke�^`_gbo� p\�ll_j��hggbo�� kdeZ^ghdZl�hggbo� lZ� dZl�hggbo� S�dhfie_dk�\dmijmfm�h[]h\hjx\ZgZ�aZe_`g�klv�hibkm}lvky�dhj_eyp�cgbf�j�\gyggyf�'  ����������� G>��@ �jZ^�mkb�Zlhf�\��sh� aZcfZxlv�Zi�dZevgm�ihabp�x��ijb\_^_g��^h�jZ^�mkm�ZlhfZ &O��Ijb� \bdhjbklZgg��`hjkldbo [�i�jb^bevgbo lZ� ^��f�ggbo ki�\e�]Zg^�\��sh klZ[�e�amxlvieZgZevg_� dhhj^bgZp�cg_� hlhq_ggy� aZ� mqZklx� ^\ho� Zlhf�\�G�ljh]_gm� lZ� a\¶yadm�K K�dhj_eyp�y�' � G hibkm}lvky�j�\gyggyf�'  ����������� G��?dklj_fZevgh�` \_ebd��agZq_ggylZg]_gp�Zevgbo� dh_n�p�}gl�\� \ ^hke�^`m\Zgbo� gZfb� kbkl_fZo� ihykgxxlvky� \_ebdhxkljmdlmjhnhjfmxqhx� jheex� \bdhjbklZgbo� e�]Zg^�\�� 2o� f�pg_� a\¶yam\Zggy� a p�Z�� lZmqZklv� \ kbkl_f�� f�pgbo� \h^g_\bo� a\¶yad�\� aZ[_ai_qmxlv� `hjkld�klv� dhhj^bgZp�cgboihe�_^j�\��\ ydbo�Zlhfb�F_lZem�ijbklhkh\mxlvky�^h�k\h]h�hlhq_ggy�\ [�evr�c�f�j���g�`j_Ze�amxlv� \eZkg�� kl_j_ho�f�qg�� \ih^h[Zggy�� Ijb� pvhfm� ke�^� aZm\Z`blb�� sh� ]_hf_l�jbqgbo kihl\hj_gv�dhhj^bgZp�cgh]h�hlhq_ggy &X�,��\gZke�^hd�nhjfm\Zggy�ihe�y^_jgbodhfie_dkgbo� Zg�hg�\ &XP;Q�P�Q�± g_� kihkl_j�]Z}lvky�� <�^ghkgh� `hjkldbc� dmijh�]Zeh]_g�^gbc� Zg�hg� �&X�&O��QQ± amklj�qZ}lvky� ebr_� \ h^g�c� kihemp�� ±� ��� KZf_� \ p�ckljmdlmj��h^bg�a Zlhf�\� KX���� fZ}�iehkdh�ljb]hgZevgm dhhj^bgZp�x a Zlhf�\ Oehjm��ydZj�^dh� amklj�qZ}lvky� \ dhfie_dkZo� dmijmfm�,��� AgZqgbc� \bo�^ ZlhfZ� KX���� a iehsbgbe�]Zg^�\� �'  ����� c�� � }� amfh\e_gbc� `hjkld�klx pvh]h� ihe�y^_jgh]h� g_hj]Zg�qgh]hnjZ]f_glm�IjbimkdZxqb��sh�m jZa� '  ����Zi�dZevgbc�e�]Zg^�ihdb^Z}�dhhj^bgZp�cgm�kn_jmp�Z���a gZ\_^_gbo�dhj_eyp�cgbo j�\gygv�fh`gZ h[qbkeblb ]jZgbqg_ agZq_ggy�&X�/Zi��ijbydbo� \�g� \ljZqZ}� \ieb\� >ey� ZlhfZ�jhaf�j�\�Oehjm� \ jha]eygmlbo�gZfb� kbkl_fZo \hghkdeZ^Z} ������� c�



��>ey� dhhj^bgZp�cgh]h� \maeZ� &X�,� ^_nhjfZp�y� \ _d\Zlhj�Zevghfm� ljbdmlgbdm� }g_\eZklb\hx� H^gZd�aZ�mqZkl��Zi�dZevgh]h�e�]Zg^m�fh`mlv�\�^[m\Zlbkv�gZ\�lv�kljmdlmjg�i_j_[m^h\b��LZd��m dhfie_dk���� \b^h\`_g��dhglZdlb &X�%U lZ�&X�2��sh�agZoh^ylvky�ihh[b^\Z� [hdb� \�^� _d\Zlhj�Zevgh�� iehsbgb� nhjfmxlv ljb]hgZevgh�[�i�jZf�^Zevg_hlhq_ggy p�Z� >h\`bgb�a\¶yad�\ &X�%U �������� c � &X�2 �������� c } [ebavdbfb ^h�agZc�^_gbo� gZfb ]jZgbqgbo� agZq_gv� &X�/Zi� Dml� f�`� Zdk�Zevgbfb� e�]Zg^Zfb� 2�&X�%U��������q lZ�]_hf_lj�y�dhhj^bgZp�cgh]h�ihe�_^jZ��^b\� jbk� �����k\�^qZlv�ijh�a\¶yamxqbcoZjZdl_j� keZ[dbo� \aZ}fh^�c�� M jhaqbgZo� ih^�[g�� keZ[ha\¶yaZg�� e�]Zg^b� fh`mlv� [mlbmqZkgbdZfb�j_Zdp���e�]Zg^gh]h�aZf�s_ggy��Ke�^�\�^agZqblb��sh�hklZgg��^Zg��\dZamxlv�gZ^_nhjfh\Zg_� ljb]hgZevgh�[�i�jZf�^Zevg_� hlhq_ggy� �hg�\� &X�� m \h^gbo� jhaqbgZo� >��@�lh^��yd�ljZ^bp�cg��kl_j_ho�f�qg��my\e_ggy�[Zamxlvky�gZ��^_Ze�ah\Zgbo�iehkdh�d\Z^jZlg�clZ l_ljZ]hgZevgh�[�i�jZf�^Zevg�c dhhj^bgZp�cg�c�kn_j� &X�11��
�������=_hf_lj�y dhhj^bgZp�cgh]h ihe�_^jZ�lZ _n_dlb\g�klv \aZ}fh^�� &X��& &�F�pg�klv�f_lZe�he_n�gh\h� \aZ}fh^�� \ kljmdlmjZo�S�dhfie_dk�\�dmijmfm�1��fh`gZoZjZdl_jbam\Zlb� ^\hfZ� ]_hf_ljbqgbfb� iZjZf_ljZfb�� \b^h\`_ggyf� dhhj^bgh\Zgh]ha\¶yadm�K K lZ�\�^klZggx�\�^�ch]h�k_j_^bgb�^h�ZlhfZ�F_lZem�&X�P��Lh^��yd�\b^h\`_ggyih^\�cgh]h� a\¶yadm� K K kijbqbg_g_� S�^Zlb\ghx� kdeZ^h\hx� >&Xo�& &�@S \aZ}fh^��&X��& &���kdhjhq_ggy�\�^klZg��&X�P } j_amevlZlhf�_n_dlb\gh��j_Ze�aZp���V�Zdp_ilhjgh�kdeZ^h\h�� >&Xm�& &�@V >��@��M [�evrhkl�� \biZ^d�\� \b^h\`_ggy� a\¶yadm�K K }�g_agZq�gbf��Z V�dhfihg_glZ�m S�\aZ}fh^���} ^hf�gmxqhx��<g_khd�dh`gh��kdeZ^h\h��m S�\aZ}fh�^�x� aZe_`blv� \�^� dhgdj_lgbo� ^hghjgh�Zdp_ilhjgbo� \eZklb\hkl_c� ki�\e�]Zg^�\�� <�^ih�\�^gh�� ki�\klZ\e_ggy� ]_hf_ljbqgbo� oZjZdl_jbklbd� dhhj^bgZp�cgbo� ihe�_^j�\� j�agbodhfie_dk�\�ke�^�ijh\h^blb�a mjZom\Zggyf�pvh]h�\g_kdm��Mg�\_jkZevgbf�iZjZf_ljhf��shoZjZdl_jbam}� _n_dlb\g�klv� S�\aZ}fh^�� � ydbc� [m\� \bdhjbklZgbc� gZfb� \ ih^ZevrhfmZgZe�a��} dml�&�&X�&��< lZ[e� ����a\_^_g��hkgh\g��oZjZdl_jbklbdb�dhhj^bgZp�cgbo�\mae�\m kljmdlmjZo��������jharbnjh\dZ �o�kdhjhq_gv ih^ZgZ�m gZa\��lZ[ebp��GZc[�evrZ _n_dlb\g�klv F_lZe�he_n�gh\h� \aZ}fh^�� ^hky]Z}lvky� \ iehkdh�ljb]hgZevghfm�hlhq_gg��p�Z��>�ckgh��ij_^klZ\e_g��m lZ[e�� ��� ^Zg��k\�^qZlv�ijh� l_��shdml &�&X�& a[�evrm}lvky ijb�f_grhfm \boh^� p�Z��a iehsbgb�_d\Zlhj�Zevgbo e�]Zg^�\�
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���Py aZdhghf�jg�klv�kijZ\_^eb\Z�^ey�g_\_ebdbo�]jmi�kihemd��sh�f�klylv�ih^�[g��aZ^hghjgbfb� \eZklb\hklyfb� ki�\e�]Zg^b�� Ahdj_fZ�� py� aZe_`g�klv� } e�g�cghx� ^eyS�dhfie_dk�\� �hggbo�khe_c�dmijmfm�1�� �jbk� ������Ijb�ih[m^h\�� ]jZn�dm�g_� \bdhjbklZg�^Zg��^ey�kihemdb��� �h^gZ�lhqdZ�gZ�]jZn�dm���\ kljmdlmj��ydh��kihkl_j�]Z}lvky�ehdZevg_jhaihjy^dm\Zggy� dhhj^bgh\Zgh�� he_n�gh\h�� ]jmib� lZ�� \�^ih\�^gh�� my\g_� kdhjhq_ggya\¶yadm K K ��af_gr_ggy dmlZ�&�&X�&�
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∆ , Α

Jbk� �����AZe_`g�klv�dmlZ�&�&X�&�\�^�' \ kljmdlmjZo�S�dhfie_dk�\��hggbo�khe_c�&X�1��
I�jZf�^ZevgZ�^_nhjfZp�y�hlhq_ggy�p_gljZevgh]h� ZlhfZ� \bdebdZ}�g_� ebr_� ajhk�lZggy�_n_dlb\ghkl��S�\aZ}fh^����Ze_�c a[�evr_ggy�kl_j_ho�f�qgh��gZijyfe_ghkl��dhhj^b�gh\Zgh]h�a\¶yadm�K K��>ey�iehkdh�ljb]hgZevgh��dhhj^bgZp���dml�W��ml\hj_gbc�\�kkx�K KlZ�iehsbghx�_d\Zlhj�Zevgbo�e�]Zg^�\��g_�i_j_\bsm}�agZq_ggy����q��<bo�^�ZlhfZ�F_lZema iehsbgb�e�]Zg^�\�kmijh\h^`m}lvky�ihklmih\hx�\ljZlhx�hj�}glZp���he_n�gh\h��]jmib�[�evrbf� agZq_ggyf� ' \�^ih\�^Zxlv� [�evr�� ]jZgbqg�� agZq_ggy� W�� AgZc^_gZ� aZe_`g�klvah[jZ`_gZ�]jZn�qgh�gZ�jbk� �����Ke�^�aZm\Z`blb��sh�\ kljmdlmj���� dml�W j�\gbc�����q � }agZqgh� [�evrbc�� g�`� \ �grbo� dhfie_dkZo� a [ebavdbfb� agZq_ggyfb� ' �� Hkh[eb\hkl�[m^h\b�p�}��kihemdb�h[]h\hj_g��\ i�^jha^�e�������aZjZa�\�^f�lbfh�ebr_��sh�ihf�lgZ�jhlZp�y]jmib K K }�j_amevlZlhf \ieb\m�kbkl_fb f�pgbo�\h^g_\bo a\¶yad�\�
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τ  (° )  <  6 7  ∆
τ  (jZ^�)  <  1 .1 7  ∆

kihemdZ���

τ , °

∆ , Α

Jbk�������AZe_`g�klv W \�^ ' \ kljmdlmjZo kihemd�������LZdZ� ih\_^�gdZ� ma]h^`m}lvky� a fh^_eex hdbkgh]h� ijb}^gZggy� a\¶yadm� K K ^hf_lZe�qgh]h� p_gljm�� G[��\� hj[�lZev� ydh]h� [_j_� mqZklv� \ GVS��]�[jb^baZp��� >��@ ��M jZa�\boh^m� ZlhfZ� &X� a iehsbgb� iehkdh�ljb]hgZevgh]h� hlhq_ggy� kihkl_j�]Z}lvky� ihkeZ[�e_ggy�S�\aZ}fh^���lZ�\ljZlZ�_e_dljhggbo�nZdlhj�\�hj�}glZp���he_n�gh\h��]jmib�\gZke�^hdaf_gr_ggy� jhe�� G�hj[�lZe�� ijb� i_j_oh^�� GVS� o GVS� >��@�� >�ckgh�� ZgZe�a� ^Zgbo�gZ\_^_gbo� \ lZ[e� ����� ihdZam}��sh� [�evr� ieZgZevgZ� hj�}glZp�y� a\¶yadm� K K \� f_`Zo]jZgbqgbo�agZq_gv�W g_�ijba\h^blv�^h�af�pg_ggy�S�\aZ}fh^����a[�evr_ggy�dmlZ�&�&X�&��Lhfm�jhlZp�y�he_n�gh\h�� ]jmib� } gZke�^dhf� af_gr_ggy� _n_dlb\ghkl��S�\aZ}fh^���� Z g_ch]h ijbqbghx�Ijhlbe_`gbc� ijbqbggh�gZke�^dh\bc� a\¶yahd� ijhkl_`m}lvky� ijb� i_j_\bs_gg�]jZgbqgh]h� agZq_ggy� W�� <�^hfh� >��@�� sh� \ �ahkljmdlmjgbo� kihemdZo� >&X�;��>::�@�;  &O� %U�� fhe_dmeZ� >::� } fZdkbfZevgh� gZijm`_gZ� lZ� \bly]gmlZ� �\�^klZgv� f�`d�gp_\bfb�ZlhfZfb�DZj[hgm�&���«&����j�\gZ����� c� \gZke�^hd��� ^\�q��f�kldh\h��nmgdp��yd� e�]Zg^m��sh� dhhj^bgm}lvky� h^ghqZkgh� ljvhfZ� ZlhfZfb�F_lZem��Ijb� pvhfm� Ze�evg�]jmib�\ljZqZxlv�k\hx�]gmqd�klv��Z ^ey�^\ho�Zlhf�\�&X��sh�agZoh^ylvky�\ iehkdh�ljb]h�gZevghfm� hlhq_gg�� �'  ������ lZ� ����� c��� dml� W kdeZ^Z}� ����� lZ� ����q��>ey� Zlhf�\� &X�dhhj^bgh\Zgbo�^jm]bf� a\¶yadhf�K K��' � W j�\g��\�^ih\�^gh� ����� c � ���q lZ� ����� c �



�������q�� M \k�o� qhlbjvho� \biZ^dZo� agZq_ggy� W } ZghfZevgh� \bkhd��� kl_j_hki_pbn�qgZS�^Zlb\gZ� kdeZ^h\Z� a\¶yadm� &X��& &� ihkeZ[ex}lvky�� Z _n_dlb\g�klv� S�\aZ}fh^��� �dml&�&X�&��kiZ^Z}�ijhihjp�cgh�ajhklZggx�W >��@� :gZeh]�qghx�} ih\_^�gdZ�Ze�evgh��]jmib\ kljmdlmj�� ���� ^ey� ydh�� \Z`eb\bf� kljmdlmjhnhjfmxqbf� nZdlhjhf� } mqZklv� dZl�hgm:=M� \ kbkl_f��f�pgbo \h^g_\bo�a\¶yad�\�GZ _n_dlb\g�klv�F_lZe�he_n�gh\h�� \aZ}fh^��� \ieb\Z}� lZdh`� Zkbf_lj�y� a\¶yad�\&X�K \�iehsbg��S�\maeZ��iZjZf_lj�G�&X�&� \ lZ[e� ������H^gZd�py \_ebqbgZ�\ [�evrhkl�\biZ^d�\ }�fZehx ��g_ i_j_\bsm} agZq_ggy�������� c��agZc^_gh]h \�kljmdlmj� ���A]�^gh� fh^_e�� hdbkgh]h� ijb}^gZggy� a\¶yadm� K K ^h� ZlhfZ� &X�� gZc[�evr� _n_d�lb\ghfm�F_lZe�he_n�gh\hfm� a\¶yam\Zggx kijby}� hjlh]hgZevg�klv�njZ]f_glm� /�&X�/ \iehsbg�� e�]Zg^�\� ydZ� klZ[�e�am} GVS��]�[jb^baZp�x� Zlhfgbo� hj[�lZe_c� p�Z�� >��@� Pxl_g^_gp�x� �exkljm}� jbk� ����� ydbc� ihdZam}�� sh� F_lZe�he_n�gh\Z \aZ}fh^�y� ijbgZ[eb`_gg�� dmlZ� /�&X�/ ^h� ��q af�pgx}lvky�� Ijb� ih[m^h\�� aZe_`ghkl�� \bdhjbklh�\m\Zebkv�^Zg��ebr_�^ey�dhhj^bgZp�cgbo�\mae�\�a ' � ��� c��lZd�yd�f�`�' lZ�dmlhf�K�&X�Kl_` �kgm}�dhj_eyp�y��^b\� jbk�������
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∆ ������$&�&X�&��°  �����������������������/�&X�/�5� �������&�&X�&��°

/��_d\���&X�/��_d\����°
Jbk� ����� L_g^_gp�y� af�gb dmlZ� &�&X�&� \ aZe_`ghkl�� \�^� /�&X�/ ^ey� iehkdh�ljb]hgZevgh]h hlhq_ggy�&X�1���' � ��� c��\ kljmdlmjZo�kihemd ������



���<gZke�^hd� _e_dljhklZlbqgh]h� \�^rlh\om\Zggy� f�`� ZlhfZfb� =Zeh]_gm�� shagZoh^ylvky�\ hlhq_g��p�Z���lZ�jhaf�jgh]h�nZdlhjm�dml�/�&X�/��/  &O��%U��af�gx}lvky�m\�^ghkgh� rbjhdbo� f_`Zo�� ����������������q �lZ[e�� ������ P_� agb`m}� f�pg�klv� F_lZe�he_n�gh\h��\aZ}fh^���\ dmijh]Zeh]_g�^gbo�S�dhfie_dkZo��KZf_�lhfm�^ey�p�e_kijyfh\Zgh�klZ[�e�aZp���S�\aZ}fh^���ke�^�\bdhjbklh\m\Zlb�`hjkld��o_eZlg��e�]Zg^b��sh aZ[_ai_qmxlv[ebavdbc� ^h� ��q dml� /�&X�/�� Ahdj_fZ�� a\¶yahd� K K ^_fhgkljm}� [_aij_p_g^_glgmZdlb\g�klv� sh^h� Zlhf�\� Dmijmfm�� yd�� agZoh^ylvky� \ kdeZ^�� 6�1�o_eZlgbo� pbde�\�knhjfh\Zgbo� aZ� mqZklx�fhe_dme�:LKD��Ijb� pvhfm� dml� 6�&X�1� agZoh^blvky� \ f_`Zo����������������q�Ke�^� \�^f�lblb��sh� kljmdlmjhnhjfmxqbc� \ieb\� \bdhjbklZgbo� gZfb� e�]Zg^�\� lZj�agbpy� \ �o� ^hghjgbo� \eZklb\hklyo� ihjmrmxlv� ieZ\gbc� o�^� gZ\_^_gbo� \bs_� aZe_`�ghkl_c��>hdeZ^g�r_ �o�jhev jha]ey^Z}lvky�\ ^\ho�gZklmigbo i�^jha^�eZo�Ijb� hp�gp�� _n_dlb\ghkl�� S�\aZ}fh^��� fZ}� [mlb� \jZoh\ZgZ� h^gZ� hkh[eb\�klv�� jhevydh��gZe_`gbf�qbghf�g_�\bk\�lex\ZeZkv�jZg�r_��Ijb�S�\aZ}fh^���ihjy^hd�dhhj^bgh\Zgh]hih^\�cgh]h�a\¶yadm ^_sh�af_grm}lvky��ijh�p_�gZhqgh�k\�^qblv�g_agZqg_�\�^obe_ggy�Zlhf�\=�^jh]_gm� a iehsbgb� VS��]�[jb^baZp����>ey� kljmdlmj�� \ ydbo� [meb� ^hklh\�jgh� \bagZq_g�dhhj^bgZlb� +�Zlhf�\�� dmlb� & &�+ lZ� +�&�VS���+ agZc^_g��f_grbfb� Z[h� j�\gbfb� ���q�H^gZd� dml� & &�& m \biZ^dm� dhhj^bgh\Zgh]h� ih^\�cgh]h� a\¶yadm� \ mk�o� ^hke�^`_gbokljmdlmjZo� } [�evrbf� ���q��^�ZiZahg� agZq_gv� klZgh\blv� ���������������q �lZ[e� ������>ey���lb�a ���fb�dhhj^bgZp�cgbo�S�\mae�\�p_c�dml�agZoh^blvky�\ f_`Zo��������q��Ijb\_jlZ}m\Z]m� ch]h� hkh[eb\h� \bkhd_� agZq_ggy� \ kljmdlmjZo� kihemd� a mqZklx� hdkbfm� � ZabgmZe�eZp_lhgm��Z lZdh`�k�eex� �ahl�mjhg�x� �>:1LM����< kljmdlmjZo�pbo�dhfie_dk�\� l_ieh\�iZjZf_ljb� Zlhf�\� } agZqgh�[�evrbfb��g�`� \ �grbo� dhfie_dkZo� dmijmfm�1���hkh[eb\h�p_klhkm}lvky�Zlhf�\�DZj[hgm�Ze�evgbo�]jmi��^b\� ^h^Zlhd ;�� Hdj�f�dhfie_dk�\�a :A::����lZ� ���� ^b\� jbk� ����� _e�ikh�^b� l_ieh\bo� dheb\Zgv� Zlhf�\� Ze�evgbo� ]jmi� g_� fZxlv\bjZ`_gh]h�Zg�ahljhigh]h�oZjZdl_jm��<bkhd��agZq_ggy�l_ieh\bo�iZjZf_lj�\�dhj_exxlv�agbavdbfb� l_fi_jZlmjZfb� ieZ\e_ggy� djbklZe�\� pbo� kihemd� �d ��qK���OhqZ� \ kljmdlmjZodhfie_dk�\� a :LKD� ml\hjxxlvky� ZgZeh]�qg�� ^h� dhfie_dk�\� ����� r_klbqe_gg�� o_eZlg�pbdeb�� l_ieh\�� iZjZf_ljb� Zlhf�\� \ gbo� } agZqgh� gb`qbfb�� l_fi_jZlmjb� ieZ\e_ggy ±agZqgh�\bsbfb��Z h[]h\hjx\Zg��dmlb�& &�& [ebavdbfb�^h����q �^b\� lZ[e� �����



���LZ[ebpy ���Dml & &�& ^ey dhhj^bgh\Zgh��he_n�gh\h� ]jmib�lZ ^_yd��lhja�cg� dmlb�\ ������KihemdZ & &�& &X�& &�& & &�&�1��K� &�&�1 &>&X�&O��:N:�@ �������� ����� ����� �����>&X�&O��:;:�@ �������� ����� ����� �����>&X�%U��:N:�@ �������� ����� ����� �����>&X&O�2$$�@ �������� ���� ��������&� ±>&X%U�2$$�@ ������ ���� ��������&� ±>&X�&O��:A::�@ ���������������� ��������� ��������&���������&� ±±>&X�%U��:A::�@ ������������ ��������� ��������&���������&� ±±>&X,&O����%U�����:=M�@ �������� ����� ������ �����>&X,%U��:=M�@ �������� ����� ������ �����>&X,�&O����%U�����>:=M�@ ������������ ���������� �������� ����������>&X,�&O����%U�����L:=M�@ �������� ������ ������ �����>&X,�%U��L:=M�@ �������� ������ ������ �����>&X,�12����:=M�@ �������� �������� ��������� �������>&X,�&O����%U�����>:1LM�@ ���������������� ���������������� ����������� ���������������>&X,&O��+�:>;:�@ �������� ����� ������ ����>&X,%U��+�:>;:�@ ������ ���� ������ ����>&X,�&O��+�:>;:�@ ������ ����� ������ �����>&X�:LKD�@12�����+�2 �������� �������� ��������� ±>&X�:LKD�@&)�&22 �������� �������� ��������� ±>&X��:LKD���62��@ ������������������������������
������������������������������
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±±±±>&X,�:LKD��+�:LKD�@6L)� �������� �������� �������� ±



���Hq_\b^ghx�ijbqbghx�pvh]h�} �klhlgbc�e�[jZp�cgbc�jmo�kljmdlmjgbo�njZ]f_gl�\\ dhfie_dkZo�� ydbc� \_^_� ^h� my\gh]h� kdhjhq_ggy� a\¶yad�\�K�K lZ� my\gh]h� kihl\hj_ggy]_hf_lj���fhe_dmeb��< hdj_fbo� \biZ^dZo� �kihemdb� �� lZ� ���� kihkl_j�]Z}lvky� ehdZevg_jhaihjy^dm\Zggy�dhhj^bgh\Zgh]h�a\¶yadm�K K��h^gZd�p��q�ldh�\bjZ`_g��hkh[eb\hkl��\`_h[]h\hjx\Zebkv� \ jh[hlZo� >��� ��@�� g_a\Z`Zxqb� gZ� ihh^bghd�klv� ijbdeZ^�\�� Ijhl_�hkh[eb\h�� m\Z]b� aZkem]h\m}� my\g_� kihl\hj_ggy� dmlZ� K K�K \gZke�^hd� e�[jZp��dhhj^bgh\Zgh�� Ze�evgh�� ]jmib�� yd_�fZ}�f�kp_� \ mk�o ���� ^hke�^`_gbo� gZfb� kljmdlmjZo�Lhfm� ^ey� [�evr� ^_lZevgh]h� ZgZe�am� _n_dlb\ghkl�� S�\aZ}fh^���� iZjZf_ljb�� yd�� ��oZjZdl_jbamxlv�� ke�^� kdhj_dlm\Zlb� _fi�jbqgh� \�^ih\�^gh� ^h� agZq_gv� dmlZ� K K�K Z[h\\h^blb�e�[jZp�cg��ihijZ\db�gZ�kdhjhq_ggy�a\¶yadm�K K��Fh`gZ�lZdh`�\bdhjbklh\m\Zlb^Zg�� gbavdhl_fi_jZlmjgh]h� j_gl]_g�\kvdh]h� _dki_jbf_glm�� LZdZ� ih\_^�gdZ� dhhj^bgh�\Zgh]h� a\¶yadm� K K \k_� ` g_� klZ\blv� i�^� kmfg�\� �� kl_j_ho�f�qgm� gZijyfe_g�klv� \i�jZf�^Zevgh�^_nhjfh\Zghfm hlhq_gg��ZlhfZ &X�1��1grhx�hkh[eb\�klx�S�\aZ}fh^��� &X��& &� } \�^obe_ggy� ]�ihl_lbqgh� hjlh]hgZev�gh]h� lhja�cgh]h�dmlZ�&X�& &�& \ [�d�[�evrbo� agZq_gv�� ����������q��>ey� ���ho a� ���fbS�\mae�\� p_c� dml� agZoh^blvky� m \mavdbo� f_`Zo�� \�^� ���� ^h� ���q�� Ihykgblb� \�^ghkgh\bkhd�� agZq_ggy� kl_jbqgbf� \�^rlh\om\Zggyf� f�`� Zi�dZevgbf� e�]Zg^hf� lZ� Ze�evghx]jmihx� g_fh`eb\h� q_j_a� \�^kmlg�klv� dhj_eyp��� f�`� dmlhf� &X�& &�& lZ� \�^klZggx�Ze�evgZ �&+���«/Zi� Hq_\b^gh�� py� \_ebqbgZ� } }^bghx� gZ^�cghx� f�jhx� i�jZf�^baZp��VS��]�[jb^gh]h� iehkdh]h� hlhq_ggy� Zlhf�\� DZj[hgm�� yd_� \�^[m\Z}lvky� \gZke�^hdS�\aZ}fh^�� a�Zlhfhf Dmijmfm�
���� <ieb\ _e_dljhgh^hghjgbo ]jmi gZ \aZ}fh^�x &X��& &�
< jy^��^hke�^`_gbo�gZfb�kihemd�^hghjg��Zlhfb�G�ljh]_gm��sh�\heh^�xlv�\�evghx_e_dljhgghx� iZjhx�� ijhy\eyxlv� j�agm� kihj�^g_g�klv� ^h� dhhj^bgZp��� a ZlhfhfDmijmfm�1���:lhfb�G�ljh]_gm�Zev^�f�gh\bo�]jmi�a\¶yamxlvky�a Zlhfhf�F_lZem�gZc[�evr_n_dlb\gh��m dhfie_dkZo�dmijmf�1��oehjb^m�^h\`bgZ�a\¶yad�\ &X�1 klZgh\blv ���������\�� lZ �������� c \ �� >��@� Ijbkmlg�klv� Zlhf�\� %U �f_gr� _e_dljhghZdp_ilhjgbo�� g�`Zlhfb�&O� \ hlhq_gg��p_gljZevgh]h�ZlhfZ�ihkeZ[ex}�\aZ}fh^�x�hklZggvh]h�a _e_dljhgh�^hghjgbf� Zlhfhf� G�ljh]_gm�� LZd�� m dhfie_dkZo� �� lZ �� dmijmf�1�� [jhf�^m� aZev^�f�gZfb \�^klZgv�&X�1�^_sh [�evrZ���������� lZ�������� c \�^ih\�^gh�



���< fhe_dme�� hdkbfm� Ze�eZp_lhgm� _e_dljhg_]Zlb\gbc� Zlhf� Hdkb]_gm� ihkeZ[ex}hkgh\g�klv��f�gh�]jmib��Z \�^klZgv�&X�1�} [�evrhx��g�`�m \biZ^dm�Zev^�f�g�\�� � kdeZ^Z}\�^ih\�^gh ��������� lZ �������� c ^ey� dhfie_dkm� a &X&O� lZ� &X%U��>hghjg�� \eZklb\hkl�ZlhfZ� G�ljh]_gm� \ Zabg�� Ze�eZp_lhgm� s_� [�evr_� ihkeZ[e_g��� Z �o� \�^klZgv� ^h� Zlhf�\F_lZem \�dhfie_dkZo yd�dmijmf oehjb^m��lZd ��[jhf�^m j�\gZ���������� c��^b\��lZ[e�������Lh^�� yd� m S�dhfie_dkZo� dmijmfm�,�� ����� \gZke�^hd kbevgh^hghjgh]h� oZjZdl_jm\aZ}fh^�� &X�1� j_Ze�am}lvky� hdj_fZ� dhhj^bgZp�y Zlhf�\ F_lZem aZ S� lZ Q�lbiZfb� \dhfie_dkZo������ Zlhfb G�ljh]_gm�ml\hjxxlv�f_gr f�pg��dhglZdlb &X�1� ^himkdZxqbkmf�kgm S�Q�dhhj^bgZp�x p�Z�Ijb\_jlZ}�m\Z]m�lhc�nZdl��sh�dhhj^bgm\Zggy�a Zlhfhf�Dmijmfm�h^gh]h�Z[h�gZ\�lv^\ho� Zahf_lbgh\bo� Zlhf�\� G�ljh]_gm� gZ� \�^klZg�� [�ey� ���� c fh`_� kmijh\h^`m\Zlbkv_n_dlb\ghx�S�\aZ}fh^�}x�aZ�mqZklx�pvh]h�` ZlhfZ�F_lZem��yd�gZijbdeZ^��m dhfie_dkZo� lZ�� �^b\� lZ[e� :�����Ijbqbghx�lZdh��Zdlb\ghkl��f_lZe�qgh]h�p_gljm�} ch]h�dZl�hggbcklZlmk��\ dhfie_dkZo�&X� a \�^^Ze_gbf�ah\g�rgvhkn_jgbf�Zg�hghf��gZijbdeZ^��\ � lZ����\�evgZ� �V hj[�lZev� p�Z�� fZ}� djZs�� _e_dljhghZdp_ilhjg�� \eZklb\hkl��� g�`� qZkldh\haZih\g_gZ��V hj[�lZev�\ dmijh]Zeh]_g�^gbo�dhfie_dkZo��<�^hfh�>��@��sh�klmi�gv�iheyjb�aZp��� a\¶yadm� &X�&O� lZ� &X�%U kdeZ^Z}� ebr_ �������� Z ^hghjg�� e�]Zg^b�� lZd�� yd� ZlhfG�ljh]_gm� qb� a\¶yahd�K K�� \ ijbkmlghkl�� ]Zeh]_g�^gbo� Zlhf�\� } dhhj^bgh\Zg�� keZ[r_�Lhfm� kmf�kgZ� mqZklv� Zlhf�\� ;jhfm� lZ� Zev^�f�gh\h]h� ZlhfZ� G�ljh]_gm� \ nhjfm\Zgg�hlhq_ggy� p�Z�� g_cljZe�amxlv� \ agZqg�c� f�j�� ch]h� _e_dljhghZdp_ilhjg�� \eZklb\hkl�� �fh`mlv gZ\�lv�i_j_rdh^`Zlb S�\aZ}fh^����yd gZijbdeZ^��\ kljmdlmj�����:ev^�f�gh\bc� Zlhf� G�ljh]_gm� fh`_� lZdh`� aZcfZlb� \ dhhj^bgZp�cghfm� ihe�_^j�Zi�dZevgm�ihabp�x� LZd��\ kljmdlmj��� ^ey�^\ho�g_aZe_`gbo�Zlhf�\�Dmijmfm�\�^klZg��&X�1j�\g��������� lZ�������� c��P_�ihykgx}lvky�ijbkmlg�klx�\ dh`ghfm�\biZ^dm�^\ho�^h^Zldh�\bo� Zahf_lbgh\bo� Zlhf�\� G�ljh]_gm� gZ� \�^klZg�� ��������������� c ^h� ZlhfZ� F_lZem�H^gZd�� aZ\^yqmxqb� dZl�hgg�c� nhjf�� Zlhf�\� Dmijmfm�� gZ\�lv� mqZklv� ljvho� _e_dljhgh�^hghjgbo ]jmi�\ dhhj^bgZp�cg�c�kn_j� p�Z��g_ i_j_rdh^`Z}�S�\aZ}fh^�� &X��& &��LZdbf�qbghf��kihj�^g_g�klv�Zahf_lbgh\bo�Zlhf�\�G�ljh]_gm�^h�&X�,��kiZ^Z}�\ jy^�nmgdp�hgZevgbo�]jmi��!& 1�5��!& 1�2+�lZ !& 1�1 &��>��@��GZc[eb`qbf�^hghjgbfZgZeh]hf� Zev^�f�gh\h�� ]jmib� } g�ljbevgZ� ]jmiZ��Ijb� �� mqZkl��^h\`bgZ� a\¶yadm� &X�1 \kljmdlmjZo� dhfie_dk�\� l_`�fh`_� ky]Zlb� agZq_gv�f_grbo� g�`� ���� c >��@��Ih^�[gh� ^h



���Zev^�f�gh\h�� ]jmib�� aZ� mqZklv� g�ljbevgh�� ]jmib� yd� e�]Zg^m� \ dmijh]Zeh]_g�^gboS�dhfie_dkZo�aZ[_ai_qm}�j_Ze�aZp�x�\bdexqgh�jha^�evgh��S��lZ�Q�dhhj^bgZp���a j�agbfbf_lZe�qgbfb�p_gljZfb� >���� ��@��Kmf�kgZ�` S�Q�dhhj^bgZp�y�fZ}�f�kp_�ebr_� a �hggbfbkheyfb� dmijmfm�1���IjbdeZ^hf�pvh]h� } dhfie_dk� &X12� a Ze�el�hdZj[Zf�^hf�� \ ydhfmZp_lhg�ljbe�\�^�]jZ}�jhev�ki�\e�]Zg^m��kihemdZ������^h\`bgZ�a\¶yadm�&X�1 j�\gZ���������lZ� �������� c ^ey� ^\ho� g_aZe_`gbo� Zlhf�\�F_lZem�� dh`_g� a ydbo� lZdh`� [_j_� mqZklv� mS�\aZ}fh^��� �^b\� lZ[e� :����� Ijhl_�� g_aZi_j_qgbfb� } nZdlb kmf�kgh�� S�Q�dhhj^bgZp��g�ljbevgh� lZ�he_n�gh\h� ]jmi�ZlhfZfb Dmijmfm�1��m \h^gbo�jhaqbgZo >��@�I_\gm� ih^�[g�klv� ^h� hdkbfgh]h� ZlhfZ� G�ljh]_gm� fZ}� Zf�gh]jmiZ�� ydZ� ml\hjx}a\¶yahd� &X�1 ^h\`bghx �������� c m dhfie_dk� dmijmf�1�� oehjb^m� a Ze�eZf�ghf>&X&O�::�@ >��@� lZ� ^h\`bghx� ��������� � �������� c m dhfie_dk� a ^bZe�eZf�ghf>&X�&O��>::�@� >��@� <Zjl_� m\Z]b� � l_�� sh� \ Ze�eZf�gh\bo� dhfie_dkZo� m ijbkmlghkl�Zlhf�\� =Zeh]_gm� \ hlhq_gg�� p�Z�� kmf�kgZ� S�Q�dhhj^bgZp�y� } \eZklb\hx�� Hdj_fZ� S�� lZQ�dhhj^bgZp�y� aZ� mqZklx� j�agbo� f_lZe�qgbo� p_glj�\� fh`_� [mlb� ^hky]gmlZ� ebr_� \dhfie_dkZo�a \_ebdbf�ki�\\�^ghr_ggyf�&X � /��^h[mlbo�a]�^gh�ki_p�Zevgh�jhajh[e_gbof_lh^bd� >��@��>_sh� keZ[rbfb�^hghjgbfb� \eZklb\hklyfb��g�`� Zf�gh]jmiZ�� \heh^�xklvd�gp_\�� Zlhfb�G�ljh]_gm� l�hk_f�dZj[Zab^gh�� ]jmib�� <�^klZg�� &X�1 aZ� mqZklx� fhe_dme:LKD�klZgh\eylv� ����������������� c �^b\�� lZ[e� ������������gZ[eb`Zxqbkv�^h� agZq_gv�agZc^_gbo� \ kljmdlmjZo� dhfie_dk�\� a Zabghf� Ze�eZp_lhgm�� <by\e_gbc� jy^� af�gbkihj�^g_ghkl�� Zlhf�\� G�ljh]_gm�� sh� } qZklbghx� j�agbo� nmgdp�hgZevgbo� ]jmi�� ^hDmijmfm�1��fh`_�[mlb�\bdhjbklZgbc�ijb�jhajh[p��e�]Zg^�\�a aZ^Zgbfb�dhhj^bgZp�cgbfb\eZklb\hklyfb�� Ijb� pvhfm� ke�^� ijbcgylb� ^h� m\Z]b� dhhj^bgZp�cgm� gZijyfe_g�klv� lZdhgnhjfZp�cgm� `hjkld�klv� nmgdp�hgZevgbo� ]jmi� \ Zahf_lbgh\bo� e�]Zg^Zo� � iho�^gbol�hk_f�dZj[Zab^m�� KZf_� p_� \b]�^gh� \�^j�agy}� �o� \�^� e�]Zg^�\� g�ljbevgh�� qb� Zf�ggh�ijbjh^b��yd� \�i_jrm q_j]m�aZ^h\�evgyxlv kl_j_ho�f�qg��\bfh]b f_lZehp_gljm�AZ� ^hihfh]hx f_lh^m =,1'2� �iZd_l� ijh]jZf +<3(5&+(0� >��@��\bdhjbklh\mxqb�agZc^_g��a j_gl]_g�kvdh]h�_dki_jbf_glm�dhhj^bgZlg��iZjZf_ljb�Zlhf�\�[meb ijh\_^_g� jhajZomgdb aZjy^�\ gZ� ZlhfZo� ^ey ^_ydbo� ^hke�^`_gbo� kljmdlmj�J_amevlZlb�lZdbo�jhajZomgd�\��ihijb�ijhklhlm��o�\bdhgZggy�>��@��\by\bebkv�dhjbkgbfbijb ZgZe�a��kl_j_ho�f�� S�dhfie_dk�\ dmijmfm�1��>��@�



���GZ� ZlhfZo�Dmijmfm� \ dhfie_dkZo� a Zev^�f�gZfb��� � �� [meb� agZc^_g��g_agZqg�_n_dlb\g� aZjy^b� gZ�S�dhhj^bgh\Zgbo�ZlhfZo F_lZem������y���� H��Z gZ�i�dhhj^bgh\Z�gbo ± �����y���� H� AZjy^b gZ� ZlhfZo�Oehjm j�\g� ����� _� ?n_dlb\gZ \aZ}fh^�y &X�1lZdh` amfh\ex} af_gr_ggy�g_]Zlb\gh]h aZjy^m gZ�Zlhf� G�ljh]_gm��\ dhfie_dkZo��� � ��\�g kdeZ^Z} ebr_ ����� _��\ lhc�qZk yd ^ey \�evgbo fhe_dme e�]Zg^m�T1� �������y����� H�AZjy^� gZ� Zlhf�� Dmijmfm� \ dhfie_dk�� a hdkbfhf� Ze�eZp_lhgm� �� j�\gbc ����� _�Fh`gZ�ijbimklblb��sh�\�^ghkgh�\bkhd_�yd�^ey�fhe_dmeyjgbo dmijhoehjb^gbo S�dhf�ie_dk�\ agZq_ggy g_]Zlb\gh]h� aZjy^m�� ahk_j_^`_gh]h� gZ� Zlhf��F_lZem�� } j_amevlZlhf_e_dljhggh]h� i_j_jhaih^�em \gZke�^hd� ml\hj_ggy� f�pgbo� \h^g_\bo� a\¶yad�\� 2�+«&O�LZd��gZ�Zlhf� +�2��ehdZe�am}lvky kmll}\bc�ihablb\gbc aZjy^������ _��Z gZ�Zlhf� Oehjm ±\�^ih\�^gh��klhlgbc�g_]Zlb\gbc�aZjy^������ _� H^gZd��q_j_a�\�^kmlg�klv�f�pgbo�\h^g_\boa\¶yad�\ m kljmdlmj�� dhfie_dkm a Zabghf� Ze�eZp_lhgm� ��� ahk_j_^`_gbc� gZ� ZlhfZo� &XaZjy^�j�\gbc ������y����� _��gZ�ZlhfZo�&O ±�������y����� _� AgZq_ggy�_n_dlb\gh]h�aZjy^mgZ ZlhfZo G�ljh]_gm��yd ��\ dhfie_dkZo�&X&O�k Zev^�f�gZfb kdeZ^Z} ebr_ ����� _�J_amevlZlb�jhajZomgd�\ aZc\bc�jZa�aZk\�^qmxlv��sh�]Zeh]_g�^��hgb�a^Zlg��kmll}\hh[f_`m\Zlb�^hghjgh�Zdp_ilhjg��\eZklb\hkl��p�Z��Ijbqbghx�} ^hghjm\Zggy�_e_dljhggh�]mklbgb� a Zlhf�\� =Zeh]_gm� gZ� �V hj[�lZev� ZlhfZ� Dmijmfm��sh� af_grm}� _n_dlb\g�klvV�Zdp_ilhjgh�� kdeZ^h\h�� S�\aZ}fh^���� Yd� gZke�^hd�� \aZ}fh^�y� &X�1� lZ� &X��& &�j_Ze�am}lvky� kmf�kgh�� ijhl_� fZeh_n_dlb\gh� �\_ebd�� ^h\`bgb� a\¶yad�\�� Z[h� hdj_fh� gZj�agbo� ZlhfZo� F_lZem�� Ze_� _n_dlb\gh�� F�pg�klv� S�^Zlb\gh�� kdeZ^h\h�� \aZ}fh^��&X��& &� l_`�h[f_`m}lvky�ijbkmlg�klx�]Zeh]_g�^gbo�Zlhf�\��Ijb�pvhfm�\�^[m\Zxlvky^\Z�dhgdmj_glg��ijhp_kb��a h^gh]h�[hdm��G�hj[�lZe��p�Z��^hghjmxlv�_e_dljhggm�]mklbgmgZ�S�jhaimrmxqm��Z[h�SS��hj[�lZev�a\¶yadm�K K��a �grh]h�±�gZ�\�evg��G�hj[�lZe��ZlhfZ�&O�ydbc�l_`�ijhy\ey}�S�Zdp_ilhjg��\eZklb\hkl���KZf_�aZ�jZomghd�j_Ze�aZp���h[ho�kdeZ^h\boa\¶yadm &X�&O �V�^hghjgh�� lZ� S�Zdp_ilhjgh��� \�g� gZ[m\Z}� \ agZqg�c� f�j�� dh\Ze_glgh]hoZjZdl_jm�� Lhfm� _e_dljhggZ� ]mklbgZ�� sh� ^hghjm}lvky� gZ� Zlhfb� Dmijmfm� \gZke�^hd\aZ}fh^��� &X�1� lZ� &X��& &��� ijZdlbqgh� j�\ghf�jgh� ^_ehdZe�am}lvky� ih� \kvhfm� dmijh�]Zeh]_g�^ghfm njZ]f_gl���g_ ^himkdZxqb��� gZdhibq_ggy�gZ ZlhfZo�F_lZem�



������� Jhev�lbim�]Zeh]_g�^gbo�Zlhf�\�lZ�f�pgbo�\h^g_\bo�a\¶yad�\�m nhjfm\Zgg�kljmdlmj SS�dhfie_dk�\ &X�,�
Kljmdlmjg�� ^Zg�� \dZamxlv� gZ� j�agm� ih\_^�gdm� Dmijmf�1�� oehjb^m� lZ� [jhf�^m� \fhe_dmeyjgbo� dhfie_dkZo�� Ahdj_fZ�� ^ey� kihemd� a &X%U _n_dlb\g�klv� S�\aZ}fh^��� }aZ\`^b�f_grZ�g�`�a &X&O��GZijbdeZ^��m [ebavdbo�aZ�[m^h\hx�kihemdZo� >&X�&O��:N:�@lZ�>&X�%U��:N:�@ dml�&�&X�&��ydbc�} f�jhx�_n_dlb\ghkl��S�a\¶yam\Zggy��af_grm}lvky�a�������q ^h��������q��Af_gr_ggy�_n_dlb\ghkl��a\¶yadm�&X��& &� ijb�\\_^_gg��[jhf�^gboZlhf�\� m dhhj^bgZp�cgm� kn_jm� ZlhfZ� &X fh`_� ijb\_klb� gZ\�lv� ^h� ih\gh]h� mkmg_ggyS�\aZ}fh^���� Lhfm�� \boh^yqb� a &X&O� qb� &X%U� lZ� :;:�� \ ih^�[gbo� mfh\Zo� kbgl_amml\hjxxlvky�ijbgpbih\h�\�^f�gg��kihemdb��S�Q�dhfie_dk� >&X�&O��:;:�@ lZ�Q�dhfie_dk>&X%U�:;:�@��>ey�\k�o�\b\q_gbo�gZfb�kljmdlmj�ijb�aZf�s_gg��Zlhf�\�&O�gZ�%U ^h\`bgZa\¶yadm� &X�P a[�evrm}lvky�� gZ\�lv� ydsh� aZf�s_ggy� } g_�ahfhjngbf�� Af�gZ� ^h\`bgba\¶yadm�K K g_�} aZdhghf�jghx��lhfm�\_ebqbgZ�dmlZ�&�&X�& ^bdlm}lvky�\ i_jrm�q_j]m\�^klZggx�&X�P��P_� � \dZam}�gZ�ijbqbgm�\ieb\m��V�Zdp_ilhjgZ�kdeZ^h\Z� >&Xm�& &�@VS�a\¶yadm�aZagZ}�dhgdmj_gp���a [hdm�Zlhf�\�=Zeh]_gm��yd��^hghjmxlv�_e_dljhggm�]mklbgmgZ��V hj[�lZev�ZlhfZ�&X�1���<gZke�^hd�f_grh��_e_dljhg_]Zlb\ghkl��Zlhf�\�;jhfm�iheyjb�aZp�y�a\¶yadm�&X�%U�� Zdp_ilhjg��\eZklb\hkl��f_lZe�qgh]h�p_gljm�l_`�af_grmxlvky� 1hgg�dhfie_dkb�} [�evr�qmleb\��^h�af�gb�lbim�]Zeh]_g�^gbo�Zlhf�\��g�`�fhe_dmeyjg��kihemdb�Ijbqbghx� } [�evrZ� Zdlb\g�klv� Zg�hggbo� g_hj]Zg�qgbo� njZ]f_gl�\� m nhjfm\Zgg�kbkl_fb� \h^g_\bo� a\¶yad�\�� ajhklZggy� jhe�� ydbo� � }� \Z`eb\bf� qbggbdhf� klZ[�e�aZp��\�^f�ggbo kljmdlmj S�dhfie_dk�\�A dZl�hghf� Ze�e]mZg�^bg�x� �:=M���� a^Zlgh]h� ^h� S�\aZ}fh^��� lZ� ^h� ml\hj_ggyf�pgbo�\h^g_\bo�a\¶yad�\��hljbfZgh��ahkl_o�hf_ljbqg��dhfie_dkb�dmijmf�1��oehjb^m���lZ�[jhf�^m ����yd��} kljmdlmjgh�j�agbfb�ijb�^m`_�[ebavd�c�[m^h\� dhhj^bgZp�cgh��kn_jb�lZ[e� ������< �� nhjfmxlvky�ihe�f_jg��njZ]f_glb��KX;��QQ±��Z \��� ± p_gljhkbf_ljbqg�^bf_jb >&X,%U��:=M�@��� OhqZ� ^bf_jg�� g_hj]Zg�qg�� Zg�hgb� kdeZ^m� KX�%U��± qZklhamklj�qZxlvky� \ kljmdlmjZo� �hggbo� S�dhfie_dk�\� a he_n�gZfb� �^b\� i�^jha^�e �����eZgpx`dh\bc�njZ]f_gl��agZc^_gbc�\ ����\by\e_gh�\i_jr_��;m^h\Z �� ^h\he� [ebavdZ�^hkljmdlmjb�dhfie_dkm �� a 6�Ze�e�ahl�mjhg�}\bf�e�]Zg^hf �:1LM���>��@��DZl�hgb�:=M� lZ:1LM� \�^j�agyxlvky� ebr_� [ebavdbfb� ih� jhaf�jZo� ]jmiZfb� !1+� lZ� !6�� Q�>hghjg�



���\eZklb\hkl�� h[ho� e�]Zg^�\� g_� j_Ze�amxlvky� q_j_a� ijhlhgm\Zggy� Zahf_lbgh\h�� ]jmib�G_a\Z`Zxqb� gZ� ijbgpbih\m� �^_glbqg�klv� [m^h\b� g_hj]Zg�qgbo�njZ]f_gl�\� � ]_hf_lj��dhhj^bgZp�cgh]h�hlhq_ggy�Zlhf�\�F_lZem�\ �� lZ�����dhgnhjfZp�y�hj]Zg�qgbo dZl�hg�\�}j�aghx� GZke�^dhf� gZ� i_jrbc� ih]ey^� g_agZqgh�� \�^f�gghkl�� \ [m^h\�� e�]Zg^�\� } ihy\Zgh\bo� \h^g_\bo� a\¶yad�\� m ���� lZ� \�^ih\�^gh� �grh]h� oZjZdl_jm� Zkhp�Zp��� [�y^_jgbonjZ]f_gl�\��jbk�������

Jbk������ Ijh_dp�� kljmdlmj�>&X,%U��:=M�@������Z��lZ�>&X,%U��:1LM�@������[��<bdhjbklh\mxqb� dZl�hgb� 1�1c�^bZe�e]mZg�^bg�x lZ� 1�Ze�e�6�_lbe�ahl�mjhg�x�a^Zlg�� ml\hjx\Zlb� f�pg�� \h^g_\�� a\¶yadb�� \^Zehkv� hljbfZlb� gh\�� dmijh]Zeh]_g�^g�njZ]f_glb�\ kdeZ^��S�dhfie_dk�\��� lZ�����LZd��\ kljmdlmj���� g_hj]Zg�qgbf�njZ]f_glhf} p_gljhkbf_ljbqgbc� Zg�hg� �KX�;����± �^b\� jbk� ������ Z \� kljmdlmj�� �� ±�:�ih^�[gbcZg�hg &X�;���� ydbc� aZ� ^hihfh]hx� iZj� \b^h\`_gbo� dhglZdl�\� &X�; h[¶}^gm}lvky� \eZgpx]b��P��njZ]f_glb�} kljmdlmjgbfb�ZgZeh]Zfb�g_hj]Zg�qgbo�Zg�hg�\� �^b\� jbk� �����agZc^_gbo m dhfie_dkZo a ^bZe�eZfhg�}f� \�^ih\�^gh� m >&X,�%U��G�>::�@ ���� lZ>&X,�&O��+�>::�@�������Ze_ \�p�ehfm �o�[m^h\Z }�j�aghx�1ahevh\Zgbc� ^bf_jgbc� �hg� �KX�&O����± amklj�qZ}lvky� lZdh` m kdeZ^ghdZl�hgghfmdhfie_dk� dmijmfm�,��a Ze�eZfhg�}f� >KX�&O��G�::��@6L)� >��@� Ah\g�rgvhkn_jgbc�Zg�hg6L)��± ml\hjx}�f�pg�� \h^g_\�� a\¶yadb� lZ�hihk_j_^dh\Zgh� \ieb\Z}�gZ� lbi�g_hj]Zg�qgh]hnjZ]f_glm� HklZgg�c��gZ�\�^f�gm�\�^�kljmdlmjb�����ih[m^h\Zgbc�a pbdem�KX�&O� lZ�^\hod�gp_\bo� Zlhf�\ &O�� < dhfie_dk� ` >KX�&O��G�::��@KX&O� >��@ Zg�hg� KX�&O�± }fhghf_jgbf� � \heh^�} kbf_lj�}x hk�� ��� LZdbf� qbghf�� g_hj]Zg�qgbc� njZ]f_gl� kdeZ^m�&X�;��QQ± �;  &O�� %U� amklj�qZ}lvky� yd� \ kdeZ^ghdZl�hggbo�� lZd� � \ p\�ll_j��hggbo



���S�dhfie_dkZo�� Z ch]h� [m^h\Z� \bagZqZ}lvky� oZjZdl_jhf� kbkl_fb� \h^g_\bo� a\¶yad�\� lZlbihf S�e�]Zg^m�< kljmdlmjZo� �hggbo�dmijh]Zeh]_g�^gbo�dhfie_dk�\������ Ze�evg��]jmib�hj]Zg�q�gbo� dZl�hg�\ ^_fhgkljmxlv agZqgm� dhgnhjfZp�cgm� ]gmqd�klv�� aZ^h\�evgyxqb� kl_j_h�o�f�qg��\bfh]b�f_lZehp_gljm��Z ijhlhgh\Zg��Zahlbkl��hkgh\b�[_jmlv�mqZklv�\ ml\hj_gg�\h^g_\bo�a\¶yad�\� Nhjfm\Zggy lh]h�qb��grh]h�g_hj]Zg�qgh]h�Zg�hgm�} dhfijhf�khf�pbo^\ho� kljmdlmjhnhjfmxqbo� qbggbd�\�� 1 kZf_� \bdhjbklZggy� ijhlhgh\Zgbo� Zahf_lbg�\gZ^Z} ^jm]�c�kdeZ^h\�c��ydZ ljZ^bp�cgh�jha]ey^Z}lvky yd�keZ[dZ \aZ}fh^�y��agZqgh� jhe��KljmdlmjhnhjfmxqZ�jhev�\h^g_\bo�a\¶yad�\�g_�h[f_`m}lvky�dmijh]Zeh]_g�^gbfbS�dhfie_dkZfb��LZd�� \ kljmdlmjZo� kihemd� a :LKD� �� lZ �� �^_glbqg��f_lZehhj]Zg�qg�eZgpx]b�>&X�:LKD�@QQ± aZagZxlv�\ieb\m�j�agbo�ah\g�rgvhkn_jgbo�Zg�hg�\��sh�ml\hjx�xlv�f�pg��\h^g_\��dhglZdlb�1�+«2��J_amevlZlhf�pvh]h�} g_�ebr_�j�aghlbigZ�Zkhp�Zp�yhdj_fbo� eZgpx]�\�� Ze_� c ^_nhjfZp�y� dhhj^bgZp�cgh]h� hlhq_ggy� Zlhf�\� Dmijmfm�lZ[e� �������< kljmdlmjZo��� lZ��� mqZklv�^\haZjy^gbo�Zg�hg�\�62��± lZ 6L)��± \ ml\hj_gg�^m`_�f�pgbo�\h^g_\bo�a\¶yad�\�h[f_`m}�dhhj^bgZp�cg��fh`eb\hkl��fhe_dme�:LKD��Z \hklZggvhfm� \biZ^dm� ijb\h^blv� gZ\�lv� ^h� ml\hj_ggy� fhghy^_jgh]h� dhfie_dkm�Hkh[eb\�klv� ijhlhgh\Zgbo� Zahf_lbgh\bo� e�]Zg^�\� �]mZg�^bg�}\bo�� �ahl�mjhg�}\bo�ihey]Z}� m dhgnhjfZp�cg�c� `hjkldhkl�� �o� g�ljh]_g\f�kgbo� njZ]f_gl�\�� Iha[Z\e_g�kl_i_g�\� \�evghkl�� Zlhfb� =�^jh]_gm� \ljZqZxlv� oZjZdl_jgm� ^ey� lbih\bo� hj]Zg�qgbokihemd� �g^b\�^mZevgm� gZijyfe_g�klv� \h^g_\bo� a\¶yad�\�� <ky� Zahf_lbgh\Z� ]jmiZhilbfZevgh� hj�}glm}lvky� \ kljmdlmj��� aZ^h\�evgyxqb� ijb� afha�� kl_j_ho�f�qg�� \bfh]bmk�o�G�a\¶yad�\��LZdZ�ih\_^�gdZ�� g_k_�\ kh[��kljmdlmjhnhjfmxqm�jhev�e�]Zg^m��a h^gh]h[hdm�� \h^g_\�� a\¶yadb� \ieb\Zxlv� gZ� dmijh]Zeh]_g�^gbc�njZ]f_gl�� a �grh]h� ±�n�dkZp�yqZklbgb� hj]Zg�qgh�� fhe_dmeb� \ieb\Z}� gZ� _n_dlb\g�klv� S�\aZ}fh^���� P�� iheh`_ggyijh�exkljh\Zg�� gb`q_� gZ� ijbdeZ^�� kljmdlmjb� ���� \ yd�c� dZl�hg�:=M� \�^�]jZ}� �klhlgmkljmdlmjhnhjfmxqm jhev�Yd�\�^agZq_gh�\bs_��hjlh]hgZevg�klv�njZ]f_glm�/�&X�/�\ _d\Zlhj�Zevg�c�iehsbg�e�]Zg^�\� klZ[�e�am}� GVS��]�[jb^baZp�x� Zlhfgbo� hj[�lZe_c� p_gljZevgh]h� ZlhfZ� >��@ lZkijby}� _n_dlb\ghfm� a\¶yam\Zggx� &X��& &�� \ fZc`_ iehkdh�ljb]hgZevghfm� hlhq_gg�ZlhfZ� &X��LZd�� \ S�dhfie_dkZo� >&X�^�&+� &+�&+����1&1`�+�2���&+�2+�@6L)� >��@� lZ>&X��22&+���&+� &+�&+��1+���@6L)� >��@� dmlb� 2�&X�2� j�\g�� �������� lZ� ��������q��sh



���amfh\ex}�_n_dlb\gm S�\aZ}fh^�x �dmlb�&�&X�&�j�\g�� ��������lZ� �������q \�^ih\�^gh���M\biZ^dm� djbklZe�qgh�� kljmdlmjb dmijmf�1�� ]�^jhfZe_Zlm� >&X�22&�&+ &+�&22+��+�2�@>��@� ijZdlbqgh� hjlh]hgZevgbc� njZ]f_gl� 2�&X�2� ��������q�� _dklj_fZevgh� _n_dlb\ghS�a\¶yam}lvky a ]jmihx� & &� �dml� &�&X�&� j�\gbc� �������q��� A]�^gh� p�}�� aZdhghf�jghkl�fZc`_� ijyfbc� dml� 2�&X�2� �������q \ kljmdlmj�� �� fZ\ [b \�^ih\�^Zlb� ih^�[ghfm\_ebdhfm�agZq_ggx�dmlZ�&�&X�&��H^gZd��p_c�dml�\by\b\ky�j�\gbf ebr_��������q��lZd�yd��\ kljmdlmj�� dmijmf�1�� nmfZjZlm� >&X��22&�&+ &+�&22�@�� \ yd�c dml� &�&X�&� j�\gbc�������q��ijb�2�&X�2 ��������q >��@� ;�evr_ lh]h��\�^obe_ggy�S�dhhj^bgh\Zgh]h�a\¶yadmK K a iehsbgb�_d\Zlhj�Zevgbo�e�]Zg^�\�\ �� klZgh\blv�����q �agZq_ggy�\biZ^Z}�lZdh`�aij_^klZ\e_gh�� gZ� jbk� ���� aZe_`ghkl���� gZ� \�^f�gm� \�^� agZc^_gbo� m \bs_a]Z^Zgbodhfie_dkZo� agZq_gv ������ ���� lZ� �q \�^ih\�^gh��� Py� hkh[eb\�klv� g_� } kijbqbg_gZf�`e�]Zg^ghx� \aZ}fh^�}x� \ dhhj^bgZp�cg�c� kn_j�� qb� ml\hj_ggyf� f�pgbo� \h^g_\boa\¶yad�\�  &�+«2�� /^bghx� ijbqbghx� } `hjkld�klv� dZl�hgm� :=M��� \bdebdZgZ� mqZklx]mZg�^bg�}\h��]jmib�\ ml\hj_gg��^h[j_�jha]Zem`_gh� kbkl_fb \h^g_\bo�a\¶yad�\ �lZ[e� <����yd� a\¶yamxlv�jhaf�s_g��\ gZijyfdm�>���@�eZgpx]b�\ ljb\bf�jgm�kljmdlmjm��jbk� �����LZdbf�qbghf��\\_^_ggy�S�e�]Zg^m�\ dZl�hgg�c�nhjf���\ yd�c�\�g� a^Zlgbc�ml\hjx�\Zlb�jha]Zem`_gm�kbkl_fm�\h^g_\bo�a\¶yad�\��^Z}�fh`eb\�klv�hljbfZlb�kl�cd��dhfie_dkb&X12� gZ\�lv�ijb�ih\g�c� \�^kmlghkl��dhhj^bgZp�cgh�Zdlb\gbo�^hghjgbo� ]jmi��A\¶yadb1�+}2�12���\ agZqg�c�f�j��klZ[�e�amxlv dhfie_dkhml\hj_ggy�dmijmf�1��g�ljZlm� H^gZd�o kljmdlmjhnhjfmxqZ�jhev�\ ^_ydbo�\biZ^dZo�fh`_�[mlb�ki�\\bf�jghx�a S�dhhj^bgZ�p�}x�&X��& &� lZ�ihlj_[m\mZlb�dhfijhf�km�\ j_Ze�aZp���h[ho�lbi�\�\aZ}fh^����Ijb�pvhfmqZkldh\h� \ljZqZ}lvky� hj�}glZp�y� g_� ebr_� dhhj^bgh\Zgh]h� ih^\�cgh]h� a\¶yadm�� Z cgZijZ\e_g�klv�\h^g_\bo�a\¶yad�\��ydZ�} oZjZdl_jghx�^ey�hj]Zg�qgbo�lZ�f_lZehj]Zg�qgbokihemd� >��@��A jbk� ����\b^gh� \_ebdbc�jhadb^� agZq_gv�^ey� dhj_eyp���f�`�^h\`bghx� lZgZijZ\e_g�klx�\h^g_\bo�a\¶yad�\�1�+«(��OZjZdl_jbklbdb�\h^g_\bo�dhglZdl�\�gZ\_^_g�\ lZ[e� <���
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Jbk������ Jhaih^�e +«(�±�1�+«(�^ey \h^g_\bo�a\¶yad�\ m�kljmdlmjZo ������<�^klZg� }�a ihijZ\dhx�gZ j�agbpx�jZ^�mk�\ Zlhf�\�?��ijb\_^_gh ^h�jZ^�mkm ZlhfZ &O��



���Kljmdlmjg�� ijhy\b� \ieb\m� \h^g_\bo� a\¶yad�\� K�+«(� \ ����� gZf� \by\blb� g_\^Zehkv��:gZe�a� �o�jhe��^hp�evgh�ijh\h^blb�klZlbklbqgbfb�f_lh^Zfb��yd��ahdj_fZ�\dZ�amxlv� gZ� [�evr� _n_dlb\g_� a\¶yam\Zggy� G«( aZ� mqZkl�� ]Zeh]_g�^��hg�\�� g�`� ag_cljZevgbfb�ZlhfZfb�=Zeh]_gm�>��@��G_�\bdexq_gh��sh�kZf_�p��keZ[d��\h^g_\��dhglZd�lb� af_grmxlv� jmoeb\�klv� Ze�evgh�� ]jmib� \ �hggbo� S�dhfie_dkZo�� lh^�� yd� ^ey�fhe_dm�eyjgbo kihemd�e�[jZp�cgbo jmo�he_n�gh\h� ]jmib�[�evr oZjZdl_jgbc�Ih\_jlZxqbkv�^h�\ieb\m�lbim�]Zeh]_g�^gbo�Zlhf�\�gZ�[m^h\m�^hke�^`_gbo�kihemdamibgbfhkv� gZ� ijhlbe_`ghfm� a\¶yadm ± kobevghkl�� ]Zeh]_g�^gbo� Zlhf�\� j�agh]h� lbimaZcfZlb�l��qb� �gr��djbklZeh]jZn�qgh�\�^f�gg��ihabp����Qhlbjb�kihemdb��ij_^klZ\e_g��\^Zg�c�jh[hl���fZxlv�ih�d�evdZ�ihabp�c��sh�klZlbklbqgh� aZih\g_g��ZlhfZfb�&O�lZ�%U��<kljmdlmj������g_a\Z`Zxqb�gZ�j�agm�nmgdp�x�^\ho�ihabp�c�Zlhf�\�=Zeh]_gm�sh^h�Zlhf�\F_lZem� ±� f�kldh\m� ^ey� ;��� lZ� l_jf�gZevgm� ^ey� ;��� ±� nZdlhjb� �o� klZlbklbqgh]haZk_e_ggy� } ijZdlbqgh� h^gZdh\�� ��������&O� �� ��������%U ^ey� ;��� lZ ��������&O� ���������%U ^ey� ;�����< kljmdlmj��` �� h^gZ� a ihabp�c� Zlhf�\�=Zeh]_gm�f�klblv� agZqgh[�evrm� d�evd�klv� Zlhf�\� Oehjm� \ klZlbklbqg�c� kmf�r�� g�`� ^\�� �gr��� ��������&O� ���������%U ^ey�;���� ��������&O � ��������%U ^ey�;��� lZ� �������&O����������%U ^ey�;����A\¶yaZg� p_gljhf� kbf_lj��� Zlhfb \� ihabp��� ;��� lZ� ;���
� agZoh^ylvky� gZ� ihj�\gyghdhjhld�c�\�^klZg�� �������� c� lZ�aZagZxlv�_e_dljhklZlbqgh]h�\�^rlh\om\Zggy��Cfh\�jgh�p_� c amfh\ex}� f_grbc� \f�kl� \ g�c� [�evrbo� aZ� jZaf�jhf� Zlhf�\� %U�� sh� aZagZxlv\�^rlh\om\Zggy�\ [�evr�c f�j���OZjZdl_jgZ�\�^klZgv�%U«%U \ ZgZeh]�qghfm�pbde� &X�%U��klhlgh [�evrZ��gZijbdeZ^��\ kljmdlmj���� \hgZ j�\gZ��������� c�< kljmdlmj���� aZk_e_g�klv�ihabp�c�Zlhf�\�=Zeh]_gm�klZlbklbqghx�kmf�rrx�&O�%Ul_`�} g_j�\ghf�jghx����������&O�����������%U ^ey�;�������������&O�����������%U ^ey�;���lZ���������&O�����������%U ^ey�;���� :lhfb�\ ihabp�yo�;����lZ ;��� ml\hjxxlv�p_gljhkb�f_ljbqg��^bf_jg��eZgdb�&X�;� aZagZxqb�_e_dljhklZlbqgh]h�\�^rlh\om\Zggy��\eZklb\h]hdhjhldbf�\�^klZgyf�;���«;��� lZ�;���«;�����H^gZd��gZ�\�^f�gm�\�^�����ZgZe�a�f�`Zlhf�gbo�\�^klZg_c�g_�\by\b\�kmll}\h]h�kdhjhq_ggy�pbo�dhglZdl�\�\ ihj�\gygg��a ;���«;���lZ�;���«;�����AZl_�m\Z]m�ijb\_jlZ}�j�agZ�nmgdp�y�ihabp�c�;����;��� \ hlhq_gg��&X�1��Zlhf� ;��� } _d\Zlhj�Zevgbf� e�]Zg^hf� h^ghqZkgh�^ey�^\ho�f_lZe�qgbo� p_glj�\�� lh^�� yd;��� lZ� ;��� ebr_� ^ey� h^gh]h�� a ^jm]bf� Zlhfhf� F_lZem� \hgb� a\¶yaZg�� ebr_\b^h\`_gbfb� dhglZdlZfb�� Fh`gZ� aZijhihgm\Zlb� ^\Z� f_oZg�afb� \ieb\m� iheh`_ggy



���ZlhfZ� =Zeh]_gm� \ dhhj^bgZp�cg�c� kn_j�� Dmijmfm�1�� gZ� kobevg�klv� \ ch]h� aZih\g_gg�klZlbklbqghx�kmf�rrx�&O�%U ±�_e_dljhggbc�lZ�kl_jbqgbc��A]�^gh�i_jrh]h�a gbo�f_gr_n_dlb\g_�a\¶yam\Zggy�Zlhf�\�;jhfm�a &X�1��kijby}�[�evr�_n_dlb\g�c�j_Ze�aZp���dhgdm�j_glgh��\aZ}fh^���&X��& &���A]�^gh�^jm]h]h�±�[�evr��aZ�jhaf�jhf�Zlhfb�;jhfm�aZcfZxlv\�^^Ze_g�r� \�^�Zlhf�\ &X ihabp����<deZ^ dh`gh]h�a qbggbd�\�hp�gblb \Z`dh�< kljmdlmj��S�dhfie_dkm��� o�f�qgZ�g__d\�\Ze_glg�klv�ihabp�c�Zlhf�\�=Zeh]_gm�}gZc[�evrhx��Lh^��yd�;��� agZoh^blvky�\ Zi�dZevghfm�iheh`_gg��ljvho�dhhj^bgZp�cgboihe�_^j�\��;��� } \�_d\Zlhj�Zevghfm�iheh`_gg��^ey�^\ho� �a�gbo��:lhfb�=Zeh]_gm�aZagZ�xlv� fZc`_� ih\gh]h� \ihjy^dm\Zggy�� �������&O� �� �������%U ^ey� ;��� lZ� ��������&O� ���������%U� ^ey� ;����� GZkl�evdb� \bjZ`_g_� \ihjy^dm\Zggy� agZc^_g_� \ kljmdlmjZodmijh]Zeh]_g�^gbo� S�dhfie_dk�\� \i_jr_�� QZkldh\h� ch]h� fh`gZ� ihykgblb� [�evrbf_e_dljhklZlbqgbf� \�^rlh\om\Zggyf� ;���«;��� �������� c�� g�`� ;���«;��� �������� c�H^gZd�j�agbpy�m \�^klZgyo�} jZ^r_�gZke�^dhf�\ihjy^dm\Zggy��g�`�ch]h�ijbqbghx��GZ�p_\dZam}� \bkhdZ� _eZklbqg�klv� g_hj]Zg�qgh]h� Zg�hgm�� sh� ih[m^h\Zgbc� [_a� mqZkl�� Zlhf�\Oehjm�\ �ahkljmdlmjghfm�dhfie_dk������\�^ih\�^g��\�^klZg��%U���«%U��� lZ�%U���«%U���klZgh\eylv �������� lZ �������� c�D\Zglh\h�o�f�qg� jhajZomgdb ihdZaZeb��sh� ih^�[gh� ^h� fhe_dmeyjgbo� kihemd�� \p\�ll_j��hggbo� dmijh]Zeh]_g�^gbo� dhfie_dkZo� gZ� ZlhfZo� F_lZem ahk_j_^`m}lvkyg_agZqgbc�_n_dlb\gbc�aZjy^�� ����� _ \��� lZ������ _ \ ����AgZqg��\�^¶}fg� aZjy^b�yd�gZZlhfZo�G�ljh]_gm� ������ _ ^ey� 1���� �����_ ^ey� 1���� � 1��� \ ���� ����� _ \� ����� lZd� � gZZlhfZo�Oehjm������� _ ^ey�KO���������� _ ^ey�KO��� \ ��������� _ ^ey�KO���������� _ ^ey�KO���\ ����� amfh\e_g�� \lhjbgghx� iheyjbaZp�}x� ijb� ml\hj_gg�� \h^g_\bo� a\¶yad�\� 1�+«&O�>ey� Zlhf�\� =Zeh]_gm�� f�pgh� dhhj^bgh\Zgbo� a Zlhfhf &X�,��� kihkl_j�]Zxlvky� agZqghf_gr�� g_]Zlb\g�� aZjy^b��sh� k\�^qblv� ijh� dh\Ze_glgbc� oZjZdl_j� a\¶yadm� &X�&O��LZd�� \kljmdlmj�� �� aZjy^� gZ� Zlhf�� &O����� ydbc� \bdhgm}� jhev� f�kldh\h]h� e�]Zg^m�� klZgh\blv����� _��Z gZ�l_jf�gZevghfm�&O��� ±� ����� _��:gZeh]�qgh�\ ����gZ�Zlhf��&O�����sh� aZcfZ}Zi�dZevgm� ihabp�x� aZjy^� } agZqgh� \bsbc� ������ _��� g�`� gZ� Zlhf�� &O��� ������ _��� ydbcagZoh^blvky� \ _d\Zlhj�Zevg�c� iehsbg�� e�]Zg^�\� h^ghqZkgh� ^\ho� f_lZe�qgbo� p_glj�\�>h^Zlg�c aZjy^� dZl�hg�\ e�]Zg^m� ahk_j_^`_gbc� \ hkgh\ghfm� gZ� ZlhfZo� =�^jh]_gm��shml\hjxxlv� f�pg�� \h^g_\�� a\¶yadb�� Lh^�� yd� gZ� dZl�hg�� :=M� \ dhfie_dkZo� �� lZ ��ahk_j_^`_gbc�aZjy^������ _��gZ�dZl�hg��L:=M� \ dhfie_dk���� agZoh^blvky�ebr_������ _�



���P_� } j_amevlZlhf� f_grh�� mqZkl�� ljbZe�e]mZg�^bg�x� m nhjfm\Zgg�� \h^g_\bo� a\¶yad�\�<Zjlh� \�^agZqblb�� sh� ^_ehdZe�aZp�y� aZjy^m� dZl�hg�\� ]mZg�^bg�x� } ijbqbghx� �okeZ[hiheyjbamxqh]h�\ieb\m��P_�\ agZqg�c�f�j��^ha\hey}�^ey�dhhj^bgZp�cgbo�kihemd aZ�o�mqZklx i_j_ghkblb�^Zg� ih�[m^h\���hljbfZg� f_lh^hf�j_gl]_ghkljmdlmjgh]h� ZgZe�amdjbklZe�\��gZ�jhaqbg� >���@� 1klhlgZ�jhev�\h^g_\bo�a\¶yad�\�\ ^_ehdZe�aZp���ihablb\gh]haZjy^m��gdheb�gZ\�lv�\ieb\Z}�gZ�]_hf_lj�x�dZl�hg�\�e�]Zg^m��P_�ahdj_fZ�ijhkl_`m}lvky�\kljmdlmjZo S�dhfie_dk�\ a�kheyfb 1�Ze�eZev^�f�g�x��G�:>;:��AZjy^� dZl�hgm G�:>;:� \ kljmdlmjZo� �� � �� klZ[�e�ah\Zgbc� kijy`_ggyf� a�&+���1�]jmihx��ydZ�qZkldh\h�^hghjm}�k\hx�_e_dljhggm iZjm��Ijh�p_�k\�^qZlv�]_hf_l�jbqg� oZjZdl_jbklbdb dZl�hgm G�:>;:�� \dZamxqb� gZ� ch]h� qZkldh\h� o�gh�^gm nhjfm�Kihkl_j�]Z}lvky i_j_jhaih^�e ^h\`bg� a\¶yad�\ \ [_ga_gh\hfm� y^j� �^b\� lZ[e� ������� ZlZdh` kdhjhq_ggy a\¶yad�\ K����K���� ^h� �������� \ �� � ������� c \ �� lZ� \b^h\`_ggya\¶yad�\ 1��� &��� ^h���������\ �� � ������� c \ �� �ko_fZ�fhe_dmeb�ihdZaZgZ�gZ�jbk� �����LZdZ�ih\_^�gdZ�ma]h^`m}lvky�a �F�_n_dlhf��&+���1�]jmib��yd��qZkldh\h�ijbcfZ}�gZ�k_[_ihablb\gbc aZjy^�� pbf�klZ[�e�am} dZl�hg�Zev^�f�g�x��<�^ih\�^g� j_ahgZgkg� nhjfb�
1 1�+

1� 1+Ih^�[gZ�o�gh�^baZp�y ijb�klZ[�e�amxq�c ^�� ^bf_lbeZf�gh�]jmib��Ze_ s_�\ [�evr�c f�j��ijhy\ey}lvky� � \ kljmdlmj� ]�^jhoehjb^m 1�1�^bf_lbe�i�g�ljhahZg�e�gm >���@� H^gZd� m\biZ^dm� kihemdb� �� ^ey� dZl�hgm G�:>;:� oZjZdl_jgZ� qbklh� ZjhfZlbqgZ nhjfZ�� g_kihkl_j�]Z}lvky�i_j_jhaih^�e�m ^h\`bg�a\¶yad�\ \ [_ga_gh\hfm y^j� �^b\� lZ[e� ������gZdhjbklv� o�gh�^gh� kljmdlmjb�� a\¶yahd K����K���� g_� kdhjhq_gbc �������� c��� Z ^h\`bgZa\¶yadm�1��� &������������ c��} h^g�}x a gZcf_grbo k_j_^ ^hke�^`_gbo�gZfb kihemd�Sh[�\klZgh\blb�_e_dlhjgg��ijbqbgb�\by\e_gbo�\�^f�gghkl_c�lZ�a¶ykm\Zlb reyob^_ehdZe�aZp�� aZjy^m dZl�hgm G�:>;:� [m\ ijh\_^_gbc jhajZomghd aZjy^�\ gZ�ZlhfZo�\kljmdlmjZo S�dhfie_dk�\ �� � ����Ch]h�j_amevlZlb�ij_^klZ\e_g��gZ�jbk� ���� JhajZomgdb^ey� [jhfh\f�kgh]h� dhfie_dkm� �� g_� ijh\_^_g�� q_j_a� \�^kmlg�klv� \ ijh]jZf�+<3(5&+(0�nmgdp�c Zlhfgbo�hj[�lZe_c ^ey�\Z`dbo j�_e_f_gl�\�GZc[�evr kmll}\hx j�agbp_x�f�` �� � �� } f_grZ�iheyjbaZp�y a\¶yadm 1��� &��� \����sh \dZam}� gZ� f_gr_ i_j_g_k_ggy ihablb\gh]h� aZjy^m gZ� kmk�^g�c� Zlhf� DZj[hgm�



���I_j_o�^�\ kljmdlmj���� dZl�hgm�G�:>;:�a nhjfb� �1��\ �11�� �ihdZaZgh�gZ�ko_f��gb`q_��}i_jrhx� eZgdhx� klZ[�e�aZp�� ihablb\gh]h� aZjy^m� aZ� ^hihfh]hx f_ahf_jgh]h� _n_dlm�&+���1�]jmib�
&+�1+
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;�evrZ mqZklv nhjfb �1�� \ kljmdlmj���� ma]h^`m}lvky� a \�^kmlg�klx� \b^h\`_ggya\¶yadm 1 & � }� qZkldh\h� amfh\e_ghx� af�pg_ggyf \h^g_\h]h� a\¶yadm 1����+�1�«&O����������� c \ ���� ������� c \ �����< �� ihablb\gbc� aZjy^� klZ[�e�am}lvky�[_a� kijy`_ggy aZjhfZlbqgbf�pbdehf�� � }� ^_ehdZe�ah\Zgbc� ih� gZceb`qhfm� hlhq_gg�� �f�g�}\h�� ]jmib� aZf_oZg�afhf� �g^mdlb\gh]h�i_j_ghkm��:dp_ilhjZfb�aZjy^m�ahdj_fZ�} �f�g�}\bc�Zlhf�=�^�jh]_gm lZ�Zlhf G�������ydbc ml\hjx}�f�pgbc dhglZdl &����+�����«&O�����\�^kmlg�c \����
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����� �����[�Jbk� ���� Jhaih^�e�aZjy^�\�gZ�ZlhfZo�dZl�hg�\�G�:>;: m kljmdlmjZo��� �Z��lZ��� �[��



���LZdbf� qbghf�� \ kljmdlmj� �� ihablb\gbc� aZjy^� dZl�hgm G�:>;:� klZ[�e�am}lvky\h^g_\bfb a\¶yadZfb��lh^� yd \��� ±�aZ ^hihfh]hx��F�_n_dlm �&+���1�]jmib >���@�GZ Zlhf� &X�\ �� ahk_j_^`_gh ����� _��Ijb�pvhfm��iheyjbaZpby�\h^g_\bfb�a\¶ya�dZfb�ijb\h^blv�^h�gZdhibq_ggy�gZ�ZlhfZo�Oehjm�agZqgh]h�g_]Zlb\gh]h�aZjy^m�� ����� _lZ������ _ \�^ih\�^gh�^ey�&O����lZ�&O�����:lhfb�=�^jh]_gm��yd��ml\hjxxlv�\h^g_\��a\¶yadb&�+«&O��l_` fZxlv�[�evrbc ^h^Zlg�c�aZjy^�AZjy^b gZ�ZlhfZo�F_lZem \ �� } j�ag���^ey�&X�����sh�[_j_�mqZklv�m S�\aZ}fh^��� \�gkdeZ^Z} ����� _��Z ^ey &X����� &X���� yd��agZoh^ylvky�\ hlhq_g��Zlhf�\ Oehjm��ahk_j_^`_ghih� ����� _ �p_�ma]h^`m}lvky� a jhajZoh\Zgbf� aZjy^hf gZ�ZlhfZo�&X�,� \ kljmdlmj� &X&O�klj�� lbi� knZe_jblm� >��@�� LZdZ \�^f�gg�klv amfh\e_gZ� �klhlghx V�dhfihg_glhx�&X�,�m/�V S�a\¶yadm &X�����& &���Yd�� \�����gZ ZlhfZo�Oehjm m \�^ih\�^ghkl��a �o�mqZklxm \h^g_\bo�a\¶yadZo� �lZ[e� <��� lZ�\ hlhq_gg��Zlhf�\�F_lZem��ahk_j_^`_gbc�g_]Zlb\gbcaZjy^��T&O���  �������T&O���  �������T&O���  ������b�T&O���  ����� H�
���� KljmdlmjhnhjfmxqZ jhev�e�]Zg^�\ \�SS�dhfie_dkZo dmijmfm�1�������
>ey� p\�ll_j��hggbo� dhfie_dk�\� ����� jhaf_`m\Zggy� jhe�� e�]Zg^�\� \�^� \ieb\m\h^g_\bo�a\¶yad�\�} mfh\gbf��hkd�evdb�hkh[eb\hkl��nhjfm\Zggy�pbo�kljmdlmj ihjh^`_g�\h^g_\bfb� a\¶yadZfb aZ� mqZklx� dZl�hg�\� e�]Zg^m�� Kljmdlmjhnhjfmxq�� qbggbdb� \ pbokljmdlmjZo [meb�^_lZevgh jhaeygml��\ ihi_j_^gvhfm�i�^jha^�e��>ey� Zahf_lbgh\bo� e�]Zg^�\� \ fhe_dmeyjgbo� dhfie_dkZo� hkgh\ghx� oZjZdl_jbk�lbdhx�} ^hghjg�klv�Zlhf�\�G�ljh]_gm��ydZ�\bagZqZ}�fh`eb\�klv�kmf�kgh��S�i�dhhj^bgZp��ZlhfZ�dmijmfm��Jy^�hkgh\ghkl��1�\f�kgbo�e�]Zg^�\�gZ\_^_gbc� \ i�^jha^�e� �����Hdj_fZdhhj^bgZp�y� aZ� S�� lZ� i�lbiZfb� } g_h[o�^g�klx� ebr_� ijb� \bdhjbklZgg�� e�]Zg^�\Zev^�f�gh\h�� lZ� g�ljbevgh�� ijbjh^b� \ dhf[�gZp��� a ]Zeh]_g�^gbfb� kheyfb� dmijmfm�1��>ey�f_gr�^hghjgbo�e�]Zg^�\�fh`eb\Z�S�i�dhhj^bgZp�y��ydZ�qZklh�j_Ze�am}lvky�reyohfml\hj_ggy�o_eZlgh]h�pbdem�hj]Zg�qghx�fhe_dmehx�lZ�Zlhfhf�F_lZem��Ml\hj_g��j�agbfbe�]Zg^Zfb�pbdeb�a h^gZdh\hx�d�evd�klx�eZghd�������qZklh�fZxlv�[ebavdm�dhgnhjfZp�xlZ��\ ^_ydbo�\biZ^dZo��ih^�[g� g_hj]Zg�qg��njZ]f_glb�LZd�� \ dhfie_dkZo� a hdkbfhf� Ze�eZp_lhgm� ^\Z� Zlhfb Dmijmfm�,�� � ^\Z� Zlhfb=Zeh]_gm ml\hjxxlv iehkdbc�iZjZe_eh]jZf��\�^klZgv &X�&X�\ �� lZ �� j�\gZ \�^ih\�^gh���������lZ �������� c� <gZke�^hd ihy\b�r_klbqe_ggh]h�o_eZlgh]h�pbdem�fhe_dmeZ�H::



���gZ[m\Z}� dhgnhjfZp��� [ebavdh� ^h S�Q�o_eZlmxqh�� fhe_dmeb Ze�el�hdZj[Zf�^m �:LD�� \S�dhfie_dk� ����LZd�� \ dhfie_dkZo��� � �� lhja�cg��dmlb�K���K���K���K����j�\g� �����b����q \�^ih\�^gh��ZgZeh]�qg� dmlb�\ �� j�\g� �����lZ �����q ^ey�^\ho g_aZe_`gbo fhe_dme:LD��:gZe�a� lhja�cgbo� dml�\� �^_yd�� a gbo� gZ\_^_g�� \ lZ[e� ����� ihdZam}��sh� ]_hf_lj�yr_klbqe_ggh]h� S�Q�o_eZlgh]h� pbdem� \ dhfie_dkZo� a H::�� :A::�� :LD� lZ� :LKD�kljmdlmjb���������� lZ��������} ^m`_�[ebavdhx��<bcgyldhf�} ebr_�dhfie_dk�����\ ydhfmS�dhhj^bgh\ZgZ� qZklbgdZ� :LKD�� agZoh^yqbkv� m ijhlhgh\Zg�c� nhjf��� fZ}� �grmdhgnhjfZp�x�� Ohq� \ kljmdlmjZo� ]Zeh]_g�^gbo S�dhfie_dk�\ dmijmfm� a Ze�eZf�ghf>&X;�::�@ �;  &O� %U�� l_`� } kmf�kgZ� S�Q�dhhj^bgZp�y� lZ� ZgZeh]�qgbc� ^h� �� � ��g_hj]Zg�qgbc njZ]f_gl�� af_gr_ggy� jhaf�jm�fhe_dmeb� e�]Zg^m� af�gx}� ch]h�nmgdp�x� ao_eZlgh� gZ�f�kldh\m >��@�GZc\Z`eb\�rhx� hkh[eb\�klx� Zahf_lbgh\bo� e�]Zg^�\� } a\¶yahd� �1 &� a ZlhfhfG�ljh]_gm�� ydbc�� fZ}� j_]mevh\g�� ^hghjg�� \eZklb\hkl��� } ^hklmigbf� ^ey� dhhj^bgZp��Zlhfhf�F_lZem�� agZoh^blvky� \ kdeZ^��`hjkldh]h� njZ]f_glm� � fZ}� gZijyfe_gm� \�evgm_e_dljhggm�iZjm��<bdhjbklZggy�pvh]h�njZ]f_glm�^Z}�fh`eb\�klv�jhajh[eylb�e�]Zg^b�aaZ^Zgbfb� dhhj^bgZp�cgbfb� \eZklb\hklyfb�� Yd� \`_� [meh� \�^f�q_gh� \ imgdl�� ������\bdhjbklZg�� gZfb� e�]Zg^b� fZxlv� �klhlgm� kljmdlmjhnhjfmxqm� jhev�� gZ� sh� \dZamxlv_dklj_fZevgh�\_ebd��agZq_ggy�lZg]_gp�Zevgbo�dh_n�p�}gl�\�\ aZe_`ghklyo�' � G�&X�/Zi��F�pg_�a\¶yam\Zggy�a Zlhfhf�F_lZem�^hghjgbo�e�]Zg^�\�Z[h�mqZklv�dZl�hggbo�S�e�]Zg^�\�\kbkl_f��f�pgbo�\h^g_\bo�dhglZdl�\�aZ[_ai_qmxlv�`hjkld�klv�dhhj^bgZp�cgbo�ihe�_^j�\p�Z�� < ihj�\gygg�� a jZg�r_� ^hke�^`_gbfb� S�dhfie_dkZfb� dmijmfm�1��� Zlhfb� F_lZemfZxlv f_grbc�\ieb\ gZ�k\h} hlhq_ggy�� \�[�evr�c f�j��Z^Zilmxlvky ^h�gvh]h�< i�^jha^�e�� ����fb� a¶ykm\Zeb� jhev� ]Zeh]_g�^gbo� Zlhf�\� m nhjfm\Zgg�� kljmdlmjp\�ll_j��hggbo�S�dhfie_dk�\��<by\behkv��sh�^ey�g�ljZl�Zg�hgm��ydbc�dhhj^bgm}lvky�^hZlhfZ�&X�1��\ _d\Zlhj�Zevg�c�iehsbg�� �kgm}�g_ \�^f�q_gZ jZg�r_�kljmdlmjgZ hkh[eb\�klv�Z hl`_�� � i_\gbc� kljmdlmjhnhjfmxqbc� \ieb\�� G�ljZl�Zg�hgb� \ kljmdlmj�� �� } q�ldhjhaf�s_g�� \ iehsbg�� a ZlhfZfb� Dmijmfm�� lhja�cg�� dmlb� &X2���1���2���� lZ&X2���1���2���� j�\g� X  ��������� lZ� �������q�� ;�evr� lh]h�� g�ljZl�Zg�hgb� } hj�}glh\Zg�\�^ghkgh p_gljZevgh]h� ZlhfZ�� dmlb� &X�2����1���� lZ &X�2����1��� j�\g� Z  ��������� ���������q�� :gZeh]�qgZ� aZdhghf�jg�klv� fZ}� f�kp_� � \ dhfie_dkZo>&X�12��^�&+� &+�&+����1&1`@�>���@��X  �������Z  ��������q���fh^bn�dZp�� $�kihemdb



���>&X�12��^�&+� &+�&+����1+`@�>���@��X  �����Z  ��������q���g�ljZl�Zg�hg�\ fh^bn�dZp��%� } qZkldh\h� jhaihjy^dh\Zgbc >���@��� >&X�12���&+� &+�&+��&1�@� >���@� �X  �����Z  ��������q���>&X,�12���^�&+� &+�&+����1+�`@�>���@ �X  ������Z  ��������q���� gZ\�lv�\kljmdlmjZo�S�dhfie_dk�\�g�ljZlm�kj�[eZ�,���gZijbdeZ^� \ >$J��12���^�&+� &+�&+����6`�@>���@� �X  ����� lZ� �������Z  ��������� lZ� ��������q ^ey� ^\ho�f�pgbo� a\¶yad�\� $J�2���LZd�kl_j_ho�f�qg�� hkh[eb\hkl�� dhhj^bgh\Zgh�� g�ljZlh�]jmib� } l�kgh� ih\¶yaZg�� a ��� iehkdhxdhgn�]mjZp�}x��:g�ahljhi�y�nhjfb�Zg�hgm�12�± kijby}�gZijyfe_ghkl��_e_dljhggbo�iZjZlhf�\�Hdkb]_gm� GZr� ZgZe�a� kljmdlmjgh� \b\q_gbo� S�dhfie_dk�\� g_� \by\b\� i_j_\Z`Z�xqh� hj�}glZp�� ik_\^hkn_jbqgbo�Zg�hg�\�%)�± lZ�&O2�± sh^h�&X�,��Z[h�$J�,��M kljmdlmj� �� jhajZoh\Zgbc�_n_dlb\gbc�aZjy^�gZ�Zlhf��Dmijmfm�j�\gbc ����� _ lZ^m`_�[ebavdbc ^h� agZq_gv� \ S�dhfie_dkZo� dmijmf�1�� dZj[hdkbeZl�\� ������y����� H� >��@�Ijbkmlg�klv Q�^hghjgbo� ]jmi� m S�dhfie_dkZo &X12� a[�evrm}� aZjy^� gZ Zlhf� &X� ^h������y����� H� m \biZ^dm� Zf�gh]jmib� lZ� ^h� ������y����� H� \ ijbkmlghkl�� ]jmib� &1>�������@�� Lhfm� aZ� \�^kmlghkl�� _e_dljhgh^hghjgbo� ]jmi� \ dhfie_dk�� �� agZq_ggyg_]Zlb\gh]h aZjy^m� gZ� ZlhfZo� &X�,�� } g_\_ebdbf \ ihj�\gygg�� a �grbfb� \�^hfbfbS�dhfie_dkZfb� �hggbo� khe_c� dmijmfm�1��� ?n_dlb\gZ� \aZ}fh^�y� &X�2� kmijh\h^`m}lvkyaf_gr_ggyf� aZjy^�\� gZ \�^ih\�^gbo� ZlhfZo Hdkb]_gm ^h� ������y����� H�� lh^�� yd� ^eyg_dhhj^bgh\Zgbo�Zlhf�\�T2  ������y����� H��:gZeh]�qgh�^h��� � �� p_c�kiZ^�k\�^qblv�ijhml\hj_ggy�^hghjgh�Zdp_ilhjgh]h� a\¶yadm� a Zg�hghf� af�pg_ggy� ydh]h� kmijh\h^`m}lvkych]h�ijhklhjh\hx�hj�}glZp�}x��LZdbf�qbghf��py�kljmdlmjgZ�hkh[eb\�klv�g�ljZl�Zg�hgm�sh� ^�}� yd� _d\Zlhj�Zevgbc� e�]Zg^� sh^h� dmijmfm�,�� amfh\e_gZ� gZijyfe_g�klx_e_dljhggbo� iZj� ijb� ZlhfZo� Hdkb]_gm� GZijyfdb� fh`eb\h�� dhhj^bgZp��� \ iehsbg�g�ljZlh�]jmib ah[jZ`_g��gZ ko_f��

1
2

22
1grbf� kljmdlmjhnhjfmxqbf� qbggbdhf�� ydbc�fh`gZ� \bdhjbklZlb�ijb� p�e_kijy�fh\Zghfm�kbgl_a��kihemd�dmijmfm�1���} kbf_lj�y�fhe_dmeb���hgm��S�e�]Zg^m��<_ebdm�jhev



���
\hgZ�\�^�]jZ}�\ kljmdlmjZo kihemd�>&X,�;��L:=M�@��;  &O����� lZ�%U ������>ey�[�evrhkl�p\�ll_j��hggbo� dmijh]Zeh]_g�^gbo� S�dhfie_dk�\� \k�� Zlhfb�F_lZem� lZ� he_n�gh\�� ]jmibijbcfZxlv� mqZklv� m S�\aZ}fh^��� &X��& &��� Ijb� pvhfm� kl_o�hf_lj�y� kihemd� �&X � /�amfh\e_gZ�d�evd�klx�Ze�evgbo�]jmi�\ qZklbgp��e�]Zg^m��Hl`_��m \biZ^dm�ljbZe�e]mZg�^b�g�}\h]h�dZl�hgm�L:=M� j_Ze�am}lvky�ki�\\�^ghr_ggy�F_lZe � e�]Zg^��j�\g_������Kbf_lj�y�� qZklbgdb� e�]Zg^m� � fh`eb\�klv� j_Ze�aZp��� l�}�� ` kbf_lj��� ^ey� g_hj]Zg�qgh]h� Zg�hgm&X�;�± kijby}�ml\hj_ggx�ljb]hgZevgh��kljmdlmjb�\kvh]h�dhfie_dkm��sh�� kihkl_j�]Zehkv\ �� � ��� Ijb�pvhfm�yd�dZl�hg�L:=M���lZd�� Zg�hg�&X�;�±��aZcfZxlv�qZklbgg��ihabp���gZhk��kbf_lj���lj_lvh]h�ihjy^dm��:gZeh]�qgh��\ kljmdlmj��S�dhfie_dkm�dmijmf�1��oehjb^m�a^bZe�e[_ga�f�^Zahe�}f� kdeZ^m� >&X,�&O�^&�+�&+1��&�+���`@� lhqdh\Z� kbf_lj�y� hk�� �dZl�hgm� e�]Zg^m kijby}� ch]h� jhaf�s_ggx \ qZklbgg�c ihabp��� >���@�� G_hj]Zg�qgbcnjZ]f_gl�&X�&O�± l_`�gZ[m\Z}�kbf_lj����� Z kbf_lj�cg��h[f_`_ggy�gZ\�lv�^bdlmxlv�chfmg_oZjZdl_jgm� nhjfm a ihy\hx g_a\¶yamxqh]h� dhglZdlm &X�&X �������� c >���@� <Zjl_m\Z]b�l_��sh�qZkldh\_�aZf�s_ggy�Zlhf�\�Oehjm�gZ�;jhf�\ dhfie_dk��a ]_l_jhpbde�qgbfe�]Zg^hf� ijba\h^blv� ^h� \ljZlb� \�^ih\�^ghkl�� lhqdh\h�� kbf_lj��� ^h� djbklZeh]jZn�qgh��LZd�� [m^h\Z� kihemdb� >&X,�&O����%U����^&�+�&+1��&�+���`@ } p�edhf� \�^f�gghx� \�^� k\h]hoehjb^gh]h� ZgZeh]Z� >���@�� A\bqZcgh�� ljbZe�e]mZg�^bg�}\bc� dZl�hg� g_� fZ}� [�evrh�kljmdlmjhnhjfmxqh�� jhe��� g�`� ]jhf�a^dZ� ]_l_jhpbde�qgZ� kihemdZ�� lhfm \�^kmlg�klvkljmdlmjgh��i_j_[m^h\b�ijb�aZf�g��Zlhf�\�&O����� gZ�%U �����aZ[_ai_qm}lvky�klZ[�evg�klxnhjfb Zg�hgm�&X�;�±�GZc[�evr�ykdjZ\h�kljmdlmjhnhjfmxqZ�jhev�e�]Zg^m�ijhy\ey}lvky�\ dhfie_dkZo�aZmqZklx� :LKD� >����� ���@� <�^hfh�� sh� a^Zlg�klv e�]Zg^�\� dhhj^bgm\Zlbky� a ZlhfZfbDmijmfm�,� ajhklZ}�\ jy^���12�± � & &�d 1�+��d 1�{&��� &O± | 6� &��>��@��Z he_n�gh\Z]jmiZ�� aZ� \bdexq_ggyf� ebr_� h^gh]h� \biZ^dm� >��@�� g_� a^ZlgZ� aZcgylb� f�kp_� \dhhj^bgZp�cghfm�hlhq_gg��ZlhfZ�&X�,� \ ijbkmlghkl��l�hdZj[hg�evgh��]jmib��Lhfm��^eykijbyggy j_Ze�aZp���\aZ}fh^�� &X��& &� gZfb [meb�\bdhjbklZg� gZklmig��nZdlhjb�x�ijbkmlg�klv�\ fhe_dme��e�]Zg^m�1�6�o_eZlmxqh��]jmib��ydZ�ijb�\aZ}fh^���a &X�,�ml\hjx}� dml� 1�&X�6�� [ebavdbc� ^h� ��q�� P_� kijby}� _n_dlb\ghkl�� F_lZe�he_n�gh\h]ha\¶yam\Zggy��^b\� imgdl��������x�ijbkmlg�klv�a\¶yadm�K K \�kdeZ^��]gmqdh��kl_jbqgh g_aZljm^g_gh��Ze�evgh��]jmib�x�\bdhjbklZggy� �hggbo� khe_c� dmijmfm�� \ ydbo� Zg�hg� g_� dhgdmjm}� aZ� f�kp_� \dhhj^bgZp�cg�c kn_j��p�Z���Z kZf�Zlhf F_lZem�agZoh^blvky \�Zdlb\g�c dZl�hgg�c�nhjf��
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< S�dhfie_dkZo�dmijmfm�1� dml�/_d\��&X�/_d\� a^_[�evrh]h�af�gx}lvky�\ f_`Zo�\�^����^h ���q��Hjlh]hgZevg�klv�njZ]f_glm�1�&X�1 [meZ�^hky]gmlZ�ebr_�a \bdhjbklZggyf`hjkldbo�o_eZlgbo�e�]Zg^�\��lZdbo�yd� ���c�[�i�jb^bg�� ���c�[�i�jb^beZf�g�lZ �����n_gZg�ljhe�g� �^b\� >��@ � pblh\Zg�� lZf�ihkbeZggy��� ydZ�ijb\h^blv�^h� _n_dlb\gh��S�\aZ}fh^���6�1�o_eZlmxqZ�fhe_dmeZ�:LKD�\by\beZkv�qm^h\h�ijbklhkh\Zghx�^ey�lZdbo�ihlj_[��dml6�&X�1� \ ����� agZoh^blvky� \ f_`Zo� ����������������q�� LZdZ� ki_pbn�dZ� o_eZlm\Zggyijb\_eZ�gZ\�lv�^h�^_sh�g_hq�dm\Zgh�� dhgdmj_glgh�� a^Zlghkl�� ]jmib� & & sh^h� &X�,�� \i�jZf�^Zevgh� ^_nhjfh\Zgbo� dhhj^bgZp�cgbo� S�\maeZo� >���@�� sh� \ i_jrm� q_j]mijhy\ey}lvky�\ a[�evr_gbo�agZq_ggyo�dmlZ�K�&X�K��Dj�f�pvh]h��\ �� \k��he_n�gh\��]jmiba\¶yaZg�� a ZlhfZfb�F_lZem�� \ lhc� qZk� yd� Zlhfb� 6��� lZ 6����� yd�� dhhj^bgmxlvky� ebr_h^gbf�f_lZe�qgbf�p_gljhf��s_�g_�\bq_jiZeb�k\h�o�dhhj^bgZp�cgbo�fh`eb\hkl_c��< ��a\¶yahd�& & ijhy\ey}�gZ\�lv�[�evrm�Zdlb\g�klv��g�`�h^gZ�a l�hZf�^gbo�]jmi��\ hlhq_gg�S�dhhj^bgh\Zgh]h�ZlhfZ�Dmijmfm�Zlhf� 6���� aZcfZ}�ebr_�Zi�dZevg_�iheh`_ggy��<ieb\]_hf_lj���njZ]f_glm�6�&X�1 gZ�_n_dlb\g�klv�S�\aZ}fh^���e_]dh�\by\blb�ijb�ihj�\gygg�kljmdlmjb� dhfie_dkm� a Ze�el�hdZj[Zf�^hf� �� lZ� dhfie_dk�\� a :LKD��< �� dml� 6�&X�1kdeZ^Z}� ��������� lZ ��������q ^ey�^\ho�g_aZe_`gbo� Zlhf�\�F_lZem��GZ\�lv� ijb� agZqg�ci�jZf�^Zevg�c�^_nhjfZp���dhhj^bgZp�cgh]h�hlhq_ggy��'  ������lZ������ c��S�\aZ}fh^�y�}fZeh_n_dlb\gZ�� dml� &�&X�&� j�\gbc �������q \ h[ho� \biZ^dZo�� >ey� dhfie_dk�\� ahjlh]hgZevgbf�njZ]f_glhf�6�&X�1 _n_dlb\g�klv�S�\aZ}fh^���} \bshx�gZ\�lv�ijb�agZqgh[�evrbo agZq_ggyo�\boh^m p�Z��a iehsbgb�_d\Zlhj�Zevgbo e�]Zg^�\��^b\� lZ[e�������Ijb\_jlZ}� m\Z]m� kljmdlmjgZ� hkh[eb\�klv� \aZ}fh^��� ZlhfZ� Dmijmfm� a l�hdZj[h�g�evghx�]jmihx�fhe_dmeb�:LKD��:lhf�F_lZem��sh�} kdeZ^h\hx���qe_ggh]h�6�1�o_eZl�gh]h�pbdem��agZoh^blvky�lhqgh�\ iehsbg��l�hZf�^gh��]jmib��A\¶yahd�&X�6 a ch]h�mqZklx�}\�^ghkgh�f�pgbf� ������������������ c���>ey� ZlhfZ�F_lZem��sh� } kdeZ^h\hx� ��qe_ggh]hS�i�o_eZlgh]h� pbdem�� a\¶yahd &X�6 } ^h\rbc� ������������������ c��� Z dml� f�`� gbf� �iehsbghx�l�hZf�^gh��]jmib�[ebavdbc�^h����q��LZdbf�qbghf��^ey�Zlhf�\�Kmevnmjm��yd�\bdhgmxlv�jhev�f�kldh\bo�e�]Zg^�\��^\h]jZggbc�dml�f�`�iehsbgZfb &X�6�& �aZ�mqZklxj�agbo�Zlhf�\�F_lZem��j�\gbc����q >��@��jbk� �������1kgmxlv� � �gr��`hjkld��hj�}glZp�cg�h[f_`_ggy�\ ����� ^ey�dhhj^bgh\Zgh��l�hZf�^gh�� ]jmib��dml�&X�6�&X� �g_�^\h]jZggbc��[ebavdbc ^h����q��dml &X�6�&�±�^h���q��dml 6�&X�6�±�^h����q�
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Jbk� ����� Jhaf�s_ggy�dhhj^bgh\Zgbo�Zlhf�\�&X \�^ghkgh�l�hk_f�dZj[Zab^gh��]jmib�LZdZ� ijhklhjh\Z� hj�}gZp�y� aZ\^yqm}� gZijyfe_ghkl�� _e_dljhggbo� iZj� ZlhfZKmevnmjm�� ydhfm� qZkldh\h� \eZklb\Z� yd� VS���� lZd� � VS��]�[jb^baZp�y Zlhfgbo� hj[�lZe_c�I_jrZ� aZ[_ai_qm}� iheh`_ggy� _e_dljhggbo� iZj� ZlhfZ�Kmevnmjm� \ iehsbg�� l�hZf�^gh�]jmib� � }� \eZklb\hx� \ [�evr�c� f�j�� \bo�^ghfm� e�]Zg^h\��� >jm]Z� klZ}� ^hf�gmxqhx� \dhhj^bgh\Zg�c� fhe_dme�� \gZke�^hd� i_j_^Zq�� _e_dljhggh�� ]mklbgb� a kmk�^g�o� Zlhf�\G�ljh]_gm� gZ� Zlhf� Kmevnmjm�� Ljb� _e_dljhgg�� iZjb� � a\¶yahd� K�6 nhjfmxlv� gZ\dhehZlhfZ� 6� ^_nhjfh\Zg_� l_ljZ_^jbqg_� hlhq_ggy�� P_� ^himkdZ}� fh`eb\�klv� dhhj^bgZp��Zlhfm� Kmevnmjm� gZ\�lv� ljvhfZ� ZlhfZfb�F_lZem�� AZ� lZdbo� mfh\�� nhjfZevgh� ih^\�cg�a\¶yadb� & 6 \b^h\`mxlvky� ^h� ����������������� c�� Z h^bgZjg�� a\¶yadb &�1� l�hZf�^gh�]jmib kdhjhqmxlvky�^h ������������������ c�Kl_j_hki_pbn�qgZ� ih\_^�gdZ� l�hZf�^gh�� ]jmib� \ kdeZ^�� l�hk_f�dZj[Zab^gh]he�]Zg^m� } gZ^a\bqZcgh� dhjbkghx� ijb� hljbfZgg�� dhfie_dk�\� a aZ^Zghx� dhhj^bgZp�}xZlhfZ�Dmijmfm��P�ebc�jy^�h[f_`_gv��sh�gZdeZ^Zxlvky�ijbjh^hx�e�]Zg^m��ijb�\f�ehfm�o�\bdhjbklZgg���klZ}�ihlm`gbf��gkljmf_glhf�\ ^baZcg��dhfie_dkgbo�kihemd�lZ�jhajh[p�e�]Zg^�\ a�ihlj�[gbfb dhhj^bgZp�cgbfb�\eZklb\hklyfb�< lhc�qZk�yd�6�1�o_eZlgZ�nmgdp�y�l�hk_f�dZj[Zab^gh��lZ�l�hk_f�dZj[Zahggh��]jmi�}lbih\hx�� �o� 6�6�1�f�kldh\Z dhhj^bgZp�y� amklj�qZ}lvky� gZ[Z]Zlh� j�^r_�� LZd�� ebr_^_d�evdZ� lZdbo�dhfie_dk�\� a i_j_o�^gbfb� _e_f_glZfb� \b\q_gh� kljmdlmjgh� �gZijbdeZ^�>���� ���@��� \ hkgh\ghfm� q_j_a� ljm^ghs�� hljbfZggy� fhghdjbklZe�\�� Ebr_� \ h^ghfm\biZ^dm� >���@ [meb� agZc^_g�� ihe�f_jg�� eZgpx]b� ��F�6��Q�� ml\hj_g�� aZ� mqZklxl�hk_f�dZj[Zab^gh� ]jmib�Ke�^� aZm\Z`blb��sh� k_j_^� \_ebq_agh��d�evdhkl��dhfie_dk�\� a iho�^gbfb� l�hk_f��dZj[Zab^m�^hk��g_�[meh�\�^hfh�`h^gh��kihemdb��\ kljmdlmj��ydh��fZeZ�[ f�kp_�S�\aZ}fh^�yZlhfZ i_j_o�^gh]h�_e_f_glm a�he_n�gh\hx Z[h�Zp_lbe_gh\hx ]jmihx�


