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N�abdh�l_og�qgbc��gklblml�gbavdbo�l_fi_jZlmj�G:G MdjZ�gb��f� ;�1�<}jd�gZ��ijhki��E_g�gZ������OZjd�\�������H�PDLO��FKDUNLQD#LOW�NKDUNRY�XD
:gZe�lbqgh� � qbk_evgh� ^hke�^`_gh� hkh[eb\hkl�� ^bgZf�db� lhiheh]�qgbo�khe�lhg�\ �d�gd�\��lZ�f_oZg�afb�nhjfm\Zggy��og�o�a\
yaZgbo�dhfie_dk�\�m f_`Zo�j�\gygv� kbgmk�=hj^hg� � ih^\�cgbc� kbgmk�=hj^hg� �a� q_l\_jlhx� ijhklhjh\h�qZkh\hx� iho�^ghx�� AZijhihgh\Zgh� ZgaZp� dhe_dlb\gbo� dhhj^bgZl� ^ey� hibkm�\aZ}fh^���d�gd�\��sh�ml\hjxxlv�dhfie_dk���a�\bijhf�gx\Zggyf� Ijb�ajhklZgg��Zfie�lm^b�p_�\bijhf�gx\Zggy�ljZgknhjfm}lvky�\ fZehZfie�lm^gbc�[jba_j��AZ�^hihfh]hx�qbk_evgh]h�fh^_ex\Zggy�^hke�^`_gh�\aZ}fh^�x�d�gd�\�� \h[e_j�\�m^bki_jk�cgbo� j�\gyggyo� kbgmk�=hj^hg� � agZc^_gh� mfh\b� nhjfm\Zggy� ckl�cdhkl��a\
yaZgbo�^\hkhe�lhggbo�dhfie_dk�\�m lZdbo�kbkl_fZo�

<klmiM n�abp��dhg^_gkh\Zgh]h�klZgm�^_n_d�lb� � g_h^ghj�^ghkl�� kljmdlmjb� ± lZd��� yd�^bkehdZp���\ djbklZeZo��^hf_gg��]jZgbp��\Zg�ahljhigbo� fZ]g_lbdZo�� neZdkhgb� \^h\]bo� ^`ha_nkhg�\kvdbo� dhglZdlZo�� ±fh`mlv� [mlb� l_hj_lbqgh� hibkZg�� \ l_j�f�gZo� lhiheh]�qgbo� khe�lhg�\ >���@�� Yd�\�^hfh��khe�lhgb�± p_�ehdZe�ah\Zg��m ijh�klhj�� g_e�g�cg�� o\be��� yd�� \bgbdZxlv� aZ�jZomghd� [ZeZgkm� ijhklhjh\h�� ^bki_jk�� ��g_e�g�cghkl��� >_lZevg_� ^hke�^`_ggy� ^b�gZf�qgbo� \eZklb\hkl_c� pbo� g_e�g�cgbo�a[m^`_gv�ihdZaZeh��sh�ijhp_kb�\aZ}fh^���f�`�gbfb�a^Zlg��ijba\_klb�^h�\bgbdg_ggy�a\¶yaZgbo� klZg�\� khe�lhg�\�� M fZl_fZ�lbqg�c� l_hj��� �gl_]jh\gbo� g_e�g�cgbo�j�\gygv� ^h\_^_gh� >�@�� sh khe�lhg�Zglbkhe�lhggZ�iZjZ� �^\Z� khe�lhgb�d�gdb� aijhlbe_`gbfb� lhiheh]�qgbfb� aZjy^Zfb��ml\hjxxlv� ^bgZf�qgbc� a\¶yaZgbc� klZg� ±[jba_j�� ydhfm� \�^ih\�^Z}� i_j�h^bqgbc� mqZk��lZ�ehdZe�ah\Zgbc�\ ijhklhj��jha\¶yahd�g_e�g�cgbo�j�\gygv��M lhc�`_�qZk�h^gZdh\��lhiheh]�qg�� khe�lhgb� \�^rlh\omxlvky� �lhfm� fh`mlv� knhjfm\Zlb� j�\gh\Z`gm�^\hkhe�lhggm� kljmdlmjm� ebr_� i�^� \ieb�

\hf�^h^Zldh\bo�ah\g�rg�o�ihe�\��IjbdeZ�^hf�lZdh��kljmdlmjb�} \h[e_j��\�^ih\�^gbc�klZlbqgbc� jha\¶yahd� j�\gyggy� ih^\�cgbc�kbgmk�=hj^hg� �^b\�� gb`q_��� ydbc� hibkm}��ahdj_fZ�� \bgbdg_ggy� m ah\g�rgvhfm�fZ]�g�lghfm�ihe������ ^hf_ggh��]jZgbp��m n_�jhfZ]g_lbdZo�>�@�>hke�^`_ggy� _n_dl�\� ^bkdj_lghkl�� mj_r�ldh\�c�fh^_e�� kbgmk�=hj^hg� ijb\_eh�^h�\�^djblly�gh\h]h�lbim�a\¶yaZgbo�klZg�\��^_glbqgbo� lhiheh]�qgbo� khe�lhg�\� ± jm�ohfbo�[Z]Zlhkhe�lhggbo�dhfie_dk�\�>���@��Ih^Zevrbc� ZgZe�a� lZdbo� dhfie_dk�\ >����@� \by\b\� mg�\_jkZevg�klv� pvh]h� y\bsZ�^ey�g_e�g�cgbo�^bkdj_lgbo� � dhglbgmZev�gbo� kbkl_f� �a� kbevghx�^bki_jk�}x��KZf_�hklZggy�\eZklb\�klv�± ^bki_jk�y�± \�^�]jZ}�ijbgpbih\m� jhev� m nhjfm\Zgg�� lZdbo�a\¶yaZgbo� khe�lhggbo� klZg�\��M kbkl_fZo��a� kbevghx� ^bki_jk�}x� g_e�g�cg�� o\be��fh`mlv� fZlb� kdeZ^gm� \gmlj�rgx� kljmd�lmjm�� ydZ� ijhy\ey}lvky� m a^Zlghkl��khe�lhg�\� af�gx\Zlb� _n_dlb\gm� rbjbgm�i�^� qZk� jmom� lZ� ijb� \aZ}fh^��� a �grbfb�khe�lhgZfb��Py�\eZklb\�klv�} j_amevlZlhf�gZy\ghkl��\gmlj�rg�o�klmi_g�\�\�evghkl��mlZdbo� khe�lhg�\� � fh`eb\hkl�� a[m^`_ggy��og�o� \gmlj�rg�o�fh^� dheb\Zgv� >��@��Ijb�
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pvhfm� fh`_� af�gx\Zlbkv� kZf� oZjZdl_j�\aZ}fh^���khe�lhg�\��ahdj_fZ��\ i_\g�c�h[�eZkl�� iZjZf_lj�\� klZ}� fh`eb\bf� ijbly�]Zggy� f�`� �^_glbqgbfb� lhiheh]�qgbfb�khe�lhgZfb��M jh[hlZo� >����@� [meh� ihdZ�aZgh�� sh� hkh[eb\hkl�� klZp�hgZjgh�� ^b�gZf�db�[Z]Zlhkhe�lhggbo�dhfie_dk�\� � aZ�e_`ghkl��r\b^dhkl�� �ogvh]h� jmom� \�^� iZ�jZf_ljm� ^bkdj_lghkl�� fh`mlv� [mlb� hib�kZg�� \ f_`Zo� ^bki_jk�cgbo� ^bn_j_g�p�cgbo� j�\gygv� kbgmk�=hj^hg� �K=�� � ih�^\�cgbc� kbgmk�=hj^hg� �IK=�� �a� ^h^Zldh�\hx� q_l\_jlhx� ijhklhjh\h�qZkh\hx� ih�o�^ghx�� AZm\Z`bfh�� sh� lZdbc� i�^o�^� ^h�mjZom\Zggy�kbevgh��^bki_jk�� \�^hfbc�s_�a qZk�\� ;mk�g_kdZ� \ ]�^jh^bgZf�p��� Hk�lZgg�f� qZkhf� p_c� i�^o�^� agZcrh\� h[��jmglm\Zggy�\ l_hj����jZlhd�>��@�� f_oZg�p��l�e�� sh� ^_nhjfmxlvky� >��@�� <gmlj�rgx�^bgZf�dm�khe�lhg�\ m�fh^_eyo� �M � kbgmk�=hj^hg �a� kbevghx� ^bki_jk�}x� [meh�^hke�^`_gh�\ jh[hl��>��@��ahdj_fZ�agZc^_�gh� lhqg�� \bjZab� ^ey� d�gd�\� � �og�o�\gmlj�rg�o� fh^� dheb\Zgv�� <ieb\� ^h^Zl�dh\h�� g_e�g�cgh�� f�`Zlhfgh�� \aZ}fh^��� \lZdbo� fh^_eyo� gZ� ^bgZf�dm� khe�lhggbo�dhfie_dk�\�[meh�\b\q_gh�\ jh[hl��>��@�M ^Zg�c� jh[hl��^hke�^`_gh�^bgZf�qg��\eZklb\hkl�� lhiheh]�qgbo� khe�lhg�\� �hkh[eb\hkl�� nhjfm\Zggy� �og�o a\
yaZgbo�dhfie_dk�\� m f_`Zo� j�\gygv�K=� � IK=� �a�q_l\_jlhx�ijhklhjh\h�qZkh\hx�iho�^ghx��>ey�pbo�j�\gygv� �kgmxlv�lhqg��jha\¶yadb��sh� \�^ih\�^Zxlv� g_jmohfhfm� d�gdm� � \h�[e_jm��Z lZdh`�jmohfhfm�^\mkhe�lhgghfm�dhfie_dkm��M jh[hl��aZijhihgh\Zgh�ZgaZp�dhe_dlb\gbo� fh^� ^ey� hibkm� \aZ}fh^���d�gdZ�lZ�\bijhf�gx\Zggy��yd_�\ g_e�g�cg�c�klZ^���ajhklZggy�fh`_�i_j_l\hjx\Zlbkv�\fZehZfie�lm^gbc� [jba_j�� M f_`Zo� maZ�]Zevg_gh]h�ZgaZpZ�hibkZgh�\aZ}fh^�x�d�g�d�\��sh�ml\hjxxlv� khe�lhggbc�dhfie_dk��IhdZaZgh�ZgZe�lbqgh�c qbk_evgh��yd p��dh�e_dlb\g��� ahdj_fZ�� \gmlj�rg�� fh^b� \by\�eyxlv�k_[_�m ^bgZf�p��h^bghdh]h�khe�lhgZ�� khe�lhggh]h� dhfie_dkm�� AZ� ^hihfh]hx�qbk_evgh]h�fh^_ex\Zggy�^hke�^`_gh�\aZ�}fh^�x�d�gd�\�� \h[e_j�\�m j�\gyggyo�K=��IK=� �a�kbevghx�^bki_jk�}x��< j_amevlZl��agZc^_gh� mfh\b� nhjfm\Zggy� a\
yaZgbo�

^\hkhe�lhggbo� dhfie_dk�\� � ^hke�^`_gh��ogx�kl�cd�klv�aZe_`gh�\�^�r\b^dhkl��d�g�d�\�� \�^klZg�� f�`� gbfb� � \_ebqbgb� iZjZ�f_ljZ�^bki_jk���
J�\gyggy�kbgmk�=hj^hg�� ih^\�cgbc�kb�gmk�=hj^hg��a�\bshx�^bki_jk�}x�lZ��og��lhqg��jha\¶yadbMjZom\Zggy� kbevgh�� ^bki_jk��� fh`_�[mlb� ijh\_^_gh� aZ� ^hihfh]hx� ^h^Zggy�q_l\_jlh�� af�rZgh�� ijhklhjh\h�qZkh\h��iho�^gh�� ^h� a\bqZcgbo� j�\gygv� kbgmk�=hj^hg

�VLQ  ��� XXXX [[WW[[WW E ���
� ih^\�cgbc�kbgmk�=hj^hg�� ����VLQ��VLQ  ���� X+XXXX [[WW[[WW E ���
M ^bgZf�p��djbklZe�\�\ f_`Zo�fh^_e��Nj_g�d_ey�Dhglhjh\h�� ^ey� ^bkehdZp��� j�\gyggy����� hibkm}� ihe_� af�s_gv� ��� W[X \ ^h\]h�o\bevh\hfm� ]jZgbqghfm� \biZ^dm� a mjZom�\Zggyf�\bsh��^bki_jk����DhgklZglZ� E } iZ�jZf_ljhf�^bki_jk����J�\gyggy� ���� } hq_\b^�gbf� maZ]Zevg_ggyf� j�\gyggy� ���� ���gZijbd�eZ^�� \ l_hj��� fZ]g_lbafm� \hgh� hibkm}� d\Z�a�h^gh\bf�jgbc� Zg�ahljhigbc� n_jhfZ]g_�lbd�� Ijb� pvhfm� af�ggZ� ��X M \�^ih\�^Z}�ZabfmlZevghfm� dmlm� \_dlhjZ� gZfZ]g��q_ghkl�� \ e_]d�c� iehsbg��� Z dhgklZglZ� +fZ}�n�abqgbc� k_gk fZ]g�lgh]h� ihey�� AZdhg�^bki_jk��� o\bev� kmp�evgh]h� ki_dljm� agZoh�^blvky�a e�g_Zjbah\Zgh]h�j�\gyggy������ fZ}�lZdbc�\b]ey^�

��������� �� NN+N EZ ��� �������
^_� N ± o\bevh\_�qbkeh��Hkh[eb\�klx�ki_d�ljm� ���� } ch]h� h[f_`_g�klv�ih�qZklhlZo�g_�l�evdb� agbam�� Ze_�c a\_jom�� 1a� a[�evr_ggyf�iZjZf_ljZ� E ki_dljZevgZ�ahgZ�a\m`m}lvky��Ki_dlj \bjh^`m}lvky� \ h^gm� qZklhlm�� � +� Z ijb� EE ����� �  ++ ��Hq_\b^gh�� sh� ^ey� j�\gyggy� ���� qZklhlZ�\bjh^`_ggy� ��  Z ijb� � E �
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Ijb� � E j�\gyggy� ���� � ���� klZxlv�Ehj_gp��g\Zj�Zglgbfb�� Jha\¶yahd� ^ey�khe�lhgZ� �d�gdZ�� j�\gyggy� K=�� ydbc� jm�oZ}lvky�a��r\b^d�klx�9 ��^h[j_�\�^hfbc�
°¿°¾½°̄°®­ ¸̧¹·¨̈©§ �� �� �H[SDUFWJ��� 99W[[X S ������������

Ijb� � 9 \bjZa� ����} lhqgbf�jha\¶yadhf�j�\gyggy� ���� \ aZ]Zevghfm� \biZ^dm� ijb�^h\�evgbo� agZq_ggyo� E �� LZd� kZfh�� jha�\¶yahd ^ey�g_jmohfh]h�\h[e_jZ�a\bqZcgh�]h�j�\gyggy�IK= >�����@��DUFWJ�H[S� ���DUFWJ�H[S� ��ZX T[ 5T[ 5 � �� � �����������
^_� +T � � � +5 ����VK  �� } lhqgbf�jha\¶yadhf ^ey�j�\gyggy������A �grh]h� [hdm� ^ey� j�\gyggy� ���� [meh�agZc^_gh�jha\¶yahd��ydbc�hibkm}�a\
yaZgbc�klZg� ± ^\hkhe�lhggbc� dhfie_dk�� sh� jm�oZ}lvky a��r\b^d�klx�>�@�

°¿°¾
½°̄°®­ ¸̧¹
·¨̈©

§ ��� ��
�� ���H[SDUFWJ��� 9W9[+[X S �����

LZdbc� dhfie_dk� y\ey}� kh[hx� o\bex�klZp�hgZjgh]h� ijhn�ex�� sh jhaih\kx�^`m}lvky� [_a� \bijhf�gx\Zggy� \ k_j_^h�\bs�� a kbevghx� ^bki_jk�}x�� R\b^d�klv�dhfie_dkm� } aZ^Zghx� nmgdp�}x� iZjZ�f_lj�\� E � + �� �� �
�

9 9 ��� � � �� �� � �� �� � � �
+

+ +
{  

 � � � � �����
Ajhamf�eh��sh�ijb� � + \bjZab� ���� � ����i_j_oh^ylv� m lhqgbc� jha\¶yahd� ^ey� ^bk�i_jk�cgh]h�j�\gyggy�K= �����>ey� o\bev� klZp�hgZjgh]h� ijhn�ex�j�\gyggy�����a\h^blvky�^h�gZklmigh]h��

����VLQ�VLQ  ��� X+XXX ]]]]]] D ������
^_�af�ggZ� ����� 99W[] �� � iZjZf_lj�D ��\bagZq_gbc�yd

������ 99� ED ���������������������������
\�^�]jZ}� \Z`eb\m� jhev� ijb� yd�kghfm�ZgZe�a�� ^bgZf�db� fh^_e_c� a ^bki_jk�}x��A^Z\Zehky� [ ��sh ^ey� fZebo� E � 9 ^b�gZf�qg�� \eZklb\hkl�� khe�lhg�\� ^bk�i_jk�cgbo� fh^_e_c� ih\bgg�� [mlb� [ebav�dbfb� ^h� \eZklb\hkl_c� ^ey� Ehj_gp��g\Zj�Zglgbo� kbkl_f� kbgmk�=hj^hg�� Ahd�j_fZ��jha]ey^Zxqb�D yd�fZebc�iZjZf_lj��\bdhjbklh\mxqb� nhjfZevgm� l_hj�x� a[m�j_gv�� ^ey� j�\gyggy� ���� m \biZ^dm� � +e_]dh� h^_j`Zlb� \ i_jrhfm� gZ[eb`_gg��©ihdjZs_gbcª�\bjZa�^ey�nhjfb�d�gdZ�

���FKFKVK����� �� �¹̧·©̈§ �� ]]]]]X]XN DS ����
<by\ey}lvky�� sh� Zkbfilhlbqgbc� jy^������ g_� fh`_� [mlb� ih[m^h\Zgbc� a^h\�evghx� lhqg�klx�� hkd�evdb� \�g� g_� }a[�`gbf��Lh[lh� S� �d�gd� ydbc�jmoZ}lvky�aihkl�cghx� r\b^d�klx� � fZ}� qbklh�khe�lhgg�� Zkbfilhlbdb�� ijb� �zE\�^kmlg�c� yd� lhqgbc� jha\¶yahd m j�\gygg������ >���� ��@�� A �grh]h [hdm�� dj�f� lhqgh]h�jha\¶yadm�� sh� \�^ih\�^Z}� khe�lhgghfm�dhfie_dkm�� j�\gyggy� ���� � \�^ih\�^g��j�\gyggy� ���� � ���� ^ey� K=� � IK=�kbkl_f�fZxlv� �gr��jha\¶yadb��sh� aZ^h\hevgyxlv]jZgbqg�� mfh\b� � X � S� gZ�g_kd�gq_gghkl���P��dhgn�]mjZp���^ey� ©a[m�^`_gboª� a\
yaZgbo� klZg�\� ^\ho� khe�lhg�\�agZoh^ylvky� qbk_evgh�� ijbqhfm� �f� \�^�ih\�^Z}� ^bkdj_lgbc� gZ[�j� agZq_gv�r\b^�dhkl_c�>������@�ijb�n�dkh\Zgbo E � + �
<gmlj�rgy�^bgZf�dZ�khe�lhg�\�� ijhp_kb�\bijhf�gx\Zggy

M kbkl_fZo� �a� kbevghx� ^bki_jk�}x�\gmlj�rgy� ^bgZf�dZ� khe�lhg�\� \bagZ�qZ}lvky�i_jr�aZ�\k_�gZy\g�klx�� d�evd�klx�\gmlj�rg�o� fh^� dheb\Zgv�� M lhc� qZk�� yd�ijh[e_fm� ki_dljm� e�g�cgbo� a[m^`_gv� g_�jmohfh]h�d�gdZ�j�\gyggy�K=�a ^bki_jk�}x�����fh`gZ jha\¶yaZlb�lhqgh�>��@��ahdj_fZ��
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fh`mlv� [mlb� agZc^_g�� m y\ghfm� \b]ey^��qZklhlb� \gmlj�rg�o�fh^� dheb\Zgv� d�gdZ���ZgZeh]�qgZ� aZ^ZqZ� ^ey� ki_dljZ� dheb\Zgv�\h[e_jZ�} gZ[Z]Zlh�kdeZ^g�rhx��Ze_�� \hgZ�fh`_� [mlb� ih\g�klx� ijhZgZe�ah\ZgZ� ijb�fZebo� agZq_ggyo� iZjZf_ljm + ��< pvhfm�\biZ^dm� ^ey� qZklhlb� ]heh\gh�� \gmlj�r�gvh�� fh^b� \h[e_jZ�� lh[lh� fZebo� ijhlb�nZagbo� dheb\Zgv� d�gd�\�� sh� kdeZ^Zxlv�\h[e_j�� agZoh^bfh� \ hkgh\ghfm� gZ[eb�`_gg��
������� EZ �| + ���������������������

Ajhamf�eh��sh�ih\gbc� ki_dlj� \gmlj�rg�o�dheb\Zgv�\h[e_jZ�ijb�\k�o�fh`eb\bo� E �+ fh`_� [mlb� jhajZoh\Zgbc� l�evdb� qb�k_evgh�� GZy\g�klv� \gmlj�rg�o� dheb\Zgv�h[mfh\ex}� j_ahgZgkgbc� oZjZdl_j� g_�ijm`gbo� \aZ}fh^�c� \h[e_j�\� m j�\gygg��IK=� >��@��\gZke�^hd�ydh]h�\bgbdZ}�i_j�h�^bqgbc�h[f�g�_g_j]�}x�f�`�ihklmiZevgb�fb� � \gmlj�rg�fb� klmi_gyfb� k\h[h^b� lZ�dbo�khe�lhg�\�Ki_dlj� dheb\Zgv� K=�d�gdZ�� sh� jm�oZ}lvky�\ k_j_^h\bs��a ^bki_jk�}x��\bagZ�qZ}lvky�kdeZ^gbf�e�g_Zjbah\Zgbf�j�\gyg�gyf��yd_�fh`gZ�^_lZevgh�^hke�^blb m \b�iZ^dm�fZebo�agZq_gv�r\b^dhkl_c�9 � iZ�jZf_ljZ� E �� M lZdhfm� k_j_^h\bs�� jmo�d�gdZ� ijba\h^blv� ^h� ih\¶yaZgbo� f�`� kh�[hx� hkpbeyp�c� ch]h� r\b^dhkl�� c _n_d�lb\gh��rbjbgb��GZ\�lv�m \biZ^dm�keZ[dh��^bki_jk��� d�gd�� sh� jmoZ}lvky�� \�^�]jZ}�jhev� ^`_j_eZ� \bijhf�gx\Zggy� � fh`_�a[m^`m\Zlb� dheb\Zggy� a ^h\`bghx�o\be����� NSO  �� ^_� o\bevh\bc� \_dlhj� \bagZ�qZ}lvky�a j�\gyggy� �� �� 9NN  Z >��@��Sh[�hibkZlb� p_c� _n_dl� ZgZe�lbqgh�� fb� ijh�ZgZe�am\Zeb e�g_Zjbah\Zg_� j�\gyggy� K=�^ey�\biZ^dm�fZeh��r\b^dhkl�� � iZjZf_ljZ�^bki_jk��� � h^_j`Zeb�\bjZa�^ey�d�gdZ��sh�\bijhf�gx}� o\bex� \ gZijyfdm�� a\hjhl�ghfm�^h�jmom�
���VLQ��@�WK�>����� � YW]N]D]XW]X NNU ����� ����������

:fie�lm^Z� o\be�� \ pvhfm� \bjZa�� \\Z�`Z}lvky� fZehx�� lh[lh� ���D �� Z ���r\b^�d�klv� Y \�^ghkgh�d�gdZ�aZe_`blv�\�^�iZjZ�f_ljZ� E �� M ]jZgbqghfm� \biZ^dm� �oEr\b^d�klv� \bijhf�gx\Zggy� \ eZ[hjZ�lhjg�c� kbkl_f�� \�^e�dm� ijZ]g_� ^h� gmey��Ijb�ajhklZgg��^bki_jk���\ieb\�\gmlj�rg�o�fh^�gZ�^bgZf�dm�dbgdZ�klZ}�\k_�[�evrbf��Z \g_khd� klZg�\� g_i_j_j\gh]h� ki_dljm�af_grm}lvky�� >ey� lh]h�� sh[� hibkZlb�a\
yam\Zggy� \gmlj�rgvh�� c ljZgkeyp�cgh��fh^b�lZ��o�\aZ}fh^�x�a \bijhf�gx\Zggyf��fb�\bdhjbklZeb�ZgaZp��sh�maZ]Zevgx}�\b�jZab����������� �����
� � � �DUFWJ�H[S� ���DUFWJ�H[S� ��>� WK� �@ VLQ� � ��

NUX [ W 55D N YW
[[[ [

 � �� � �� � � � � ���������
\ ydhfm� �� 9W[V � [ � iZjZf_ljb� ��WV ����W9 �� ��W5 �� ��WN �� ��WY � ��WD � \\Z`Zxlvky�nmgdp�yfb��sh�aZe_`Zlv�\�^�qZkm��P_�^ha�\hebeh� gZf� ^hke�^blb� yd�kgh� g_�klZp�hgZjg��j_`bfb�jmom�d�gdZ��\h[e_jZ� �^\hkhe�lhggbo�dhfie_dk�\�m k_j_^h\bs��a^bki_jk�}x�� <by\behky�� sh� m \biZ^dm�kbevgh�� ^bki_jk��� �� \ieb\� gZ� ^bgZf�qg��\eZklb\hkl�� khe�lhg�\� ��� ahdj_fZ��gZ�fh`�eb\�klv a[m^`_ggy� �og�o� \gmlj�rg�o�fh^��klZ}�ijbgpbih\hx�h[klZ\bghx��< a\bqZc�ghfm� j�\gygg�� K=� ajhklZggy� Zfie�lm^�o\bev�g_i_j_j\gh]h� ki_dljZ� \_^_�^h�y\b�sZ� �o�kZfhehdZe�aZp��� � nhjfm\Zggy�jmoh�fh]h�[jba_jZ�>�@�

°¿°¾½°̄°®­ �� ] 9]W9W[XE HZZH FK @�>VLQDUFWJ���� � �����
^_� �� ZH � �� Ijb� fZe�c� Zfie�lm^��� ���H �� [jba_j�� sh� jmoZ}lvky� a fZehx�r\b^d�klx 9 gZ� nhg�� d�gdZ� nZdlbqgh�hibkm}� a\¶yam\Zggy� ch]h� ljZgkeyp�cgh�� �\gmlj�rgvh��fh^�dheb\Zgv�

¿¾½®̄­ �| ] W9]]WW[XE H ZHZH FKFRVFKVLQ���� ��������
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M kbkl_f��a kbevghx�^bki_jk�}x�\ ki_dlj��d�gdZ� \bgbdZxlv� \gmlj�rg��fh^b�� yd� aZ�mfh\�r\b^dh]h�jmom�d�gdZ� a[m^`mxlvky� �ijb�ajhklZgg��Zfie�lm^b�i_j_l\hjxxlvky�\ [jba_jb�� LZd�� ehdZe�ah\Zg�� g_e�g�cg��o\be�� fZxlv� kbf_lj�x� \gmlj�rg�o� fh^� �aZ[bjZxlv�gZ^ebrhd�_g_j]�� m�d�gd�\��\h�[e_j�\� � khe�lhggbo� dhfie_dk�\� m ihqZl�dh\�c�klZ^����o�jmom��P�� i_j_^[Zq_ggy� l_hj��� i_j_\�j_gh�gZfb�qbk_evgbf�fh^_ex\Zggyf�^bgZf�db�khe�lhg�\�� j_amevlZlb� ydh]h� \bdeZ^_gh� \gZklmighfm�jha^�e��
Qbk_evg_�fh^_ex\Zggy�^bgZf�db�^bki_jk�cgbo�j�\gygvDhfi
xl_jg_� fh^_ex\Zggy� j�\gygv�K=� � IK=� �a� q_l\_jlhx� ijhklhjh\h�qZkh\hx�iho�^ghx�\bdhgm\Zehkv�aZ�^hih�fh]hx� j�agbp_\h�� ko_fb��sh� fZ}� \bkhdm�kl�cd�klv� � ZgZeh]�qgZ� ko_f��� aZijhihgh�\Zg�c� m jh[hl�� >��@�� QZkh\bc� djhd� \b[b�jZ\ky�j�\gbf� ������ 'W ��Z djhd�ih�dhhj�^bgZl���yd�ijZ\beh��j�\gbf� ���� '[ ��ijb�pvhfm� jhaf�j� kbkl_fb� a\bqZcgh� [jZ\ky�j�\gbf� [1/ '� ��^_� ���� 1 ��M \biZ^�dZo�� dheb� lj_[Z� [meh� \bdexqblb� Z[h�f�g�f�am\Zlb�]jZgbqg��_n_dlb��fb�\b[bjZ�eb� ���� 1 � ����� �� IhqZldh\�� mfh\b�\b[bjZebky� \�^ih\�^gh� ^h� \bjZa�\� ��±��� ������� Lbih\bfb� agZq_ggyfb� iZjZf_ljZ�^bki_jk���[meb� E  � ���� �� ��� � ���Z ihqZl�dh\�� r\b^dhkl�� LQ9 [jZebky� \ �gl_j\Ze��f�`������ �����Ajmqgh�[meh�lZdh`�\bagZqb�lb�oZjZdl_jgbc�iZjZf_lj� �D yd�agZq_ggy�iZjZf_ljZ� D \ ihqZldh\bc�fhf_gl� qZkm��ihdeZ\rb� ^ey� pvh]h� m nhjfme�� ����9 j�\gbf� LQ9 �M oh^�� fh^_ex\Zggy� [meh� h^_j`Zgh�gZklmig��qbk_evg��j_amevlZlb����� Hkh[eb\hkl�� ^bgZf�db� h^bghdh]h�d�gdZ�j�\gyggy�K= ���� Ijhp_k�a\¶yam\Zggy�ljZgkeyp�cgh��� \gmlj�rgvh��fh^��ydbc�\_�^_� ^h� dhj_evh\Zgbo� fZebo� hkpbeyp�cr\b^dhkl�� � rbjbgb�d�gdZ��[meh�^_lZevgh�^hke�^`_gh� jZg�r_� >��@�� M gZrhfm ^h�ke�^`_gg��hkgh\gZ�m\Z]Z�ijb^�eyeZkv�ijh�p_km� ljZgknhjfZp��� \bijhf�gx\Zggy� d�g�

dZ�\ [jba_jg��fh^b��;meh�\klZgh\e_gh��sh�ijb�fZebo� agZq_ggyo�iZjZf_lj�\� E � LQ9d�gd�jmoZ}lvky�fZc`_�klZp�hgZjgh�a ^m`_�keZ[dbf�aZ�Zfie�lm^hx�� g_j_]meyjgbf�aZ�nhjfhx�\bijhf�gx\Zggyf��yd�m gZijyfdm�jmom�� lZd� � m� a\hjhlghfm� gZijyfdm�� Ahd�j_fZ�� ijb� ���� E keZ[d_� \bijhf�gx�\Zggy� \i_j_^� jhaih\kx^`m}lvky gZ�\_eb�dm� \�^klZgv� ijb� ihqZldh\�c� r\b^dhkl��d�gdZ� ��� LQ9 ��\ lhc�qZk�yd�^ey� ��� Eijb� l�c� `_� r\b^dhkl�� \hgh� \`_� kbevgh�aZ]ZkZ}�\ i_j_^gvhfm�gZijyfdm��Ze_�kbev�gh�ajhklZ}�\ a\hjhlghfm�gZijyfdm��A¶ykm�\Zehky�� sh� ijb� n�dkh\Zgbo� E �kgmxlv�djblbqg�� ihqZldh\��r\b^dhkl��� ijb� i_j_�\bs_gg�� ydbo� \bijhf�gx\Zggy� \�^[m\Z�}lvky�l�evdb�m a\hjhlghfm�gZijyfdm��LZd��ijb� ��� E djblbqgZ� r\b^d�klv� ^hj�\�gx}� ����� FU9 ��

Jbk���� S� �d�gd�� sh� jmoZ}lvky�� � [jba_j� ijb���� E �� ���� LQ9 m fhf_gl�qZkm� ���  W �
M lhc�`_�qZk�\�^[m\Z}lvky�nhjfm\Zg�gy�[jba_jgh��fh^b�gZ� a\hjhlghfm�njhgl��d�gdZ��sh� jmoZ}lvky��Ijb� \_ebdbo�ihqZl�dh\bo� r\b^dhklyo� d�gdZ� [jba_j� ml\h�jx}lvky�gZ\�lv�ijb�fZebo� E ��P_c�ijhp_k�ijh^_fhgkljh\Zgh� gZ� Jbk���� ^_� ihdZaZgh�d�gd��sh�jmoZ}lvky��� [jba_jgZ�fh^Z��Ydsh�iZjZf_lj� E g_� fZebc� � ihqZldh\Z�r\b^�d�klv� ^hkblv� \_ebdZ�� lh^�� ^bgZf�dZ� d�gdZ�gZ� i_jr�c� klZ^��� klZ}� kbevgh� g_klZp��hgZjghx�� ^bkbiZlb\ghx��yd�m ^bkdj_lgbo�
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kbkl_fZo� >�@�� Ijb� pvhfm� a
y\ey}lvky� gh�\bc� dZgZe�fZc`_�fbll}\h�� \ljZlb� _g_j]���d�gdZ� aZ\^ydb�fh`eb\hkl��r\b^dh]h�nhj�fm\Zggy� [jba_jZ� �a� a[m^`_gh�� \gmlj�r�gvh��fh^b�gZ�o\hkl��d�gdZ�����Ijhp_kb�\aZ}fh^���d�gd�\�� ml\hj_g�gy�gbfb�a\
yaZgbo�khe�lhggbo�dhfie_dk�\�m kbkl_fZo� K=� � IK=� �a� kbevghx� ^bk�i_jk�}x��I_jr� aZ�\k_� a¶ykm\Zehky��sh� lZ�dbc� ijhp_k� klZ}� fh`eb\bf�� ydsh� ijb�n�dkh\Zghfm� ^bki_jk�cghfm� iZjZf_lj�� Ea[�evrm\Zlb� ihqZldh\�� r\b^dhkl�� d�gd�\��sh�fZxlv�knhjfm\Zlb�dhfie_dk��ijbqhfm�\�^klZgv�f�`�d�gdZfb�\b[bjZ}lvky�gmevh�\hx�� IhqbgZxqb� \b\q_ggy� pvh]h� y\bsZ��fb� gZkZfi_j_^� i_j_dhgZebky��sh� lhqgbc�jha\
yahd� ���� a��r\b^d�klx� ���� } kl�cdbf�\�^ghkgh� fZebo� a[mj_gv� yd� m \biZ^dm�� + �� lZd� � m� \biZ^dm� �z+ �� � lZdbc�khe�lhggbc� dhfie_dk� jhaih\kx^`m}lvky�[_a�mkydh]h�\bijhf�gx\Zggy�

Jbk�� ���F_lZklZ[�evgbc� ^\hkhe�lhggbc� dhfi�e_dk� ijb� � E � ���� LQ9 m fhf_gl� qZkm����  W �
Ydsh�aZn�dkm\Zlb� � + � ihqZldh\bc�ijhn�ev� m \b]ey^�� lhqgh]h� jha\¶yadm� �����Ze_�^ey�r\b^dhkl��\b[jZlb�fZe��agZq_ggy��lh� khe�lhggbc� dhfie_dk� jhaiZ^_lvky�fZc`_�\b[moh\h�� yd�p_�[meh�ijh^_fhgkl�jh\Zgh� \ jh[hl�� >��@�� Ijb� pvhfm� q_j_a�kbevg_� \aZ}fg_� \�^rlh\om\Zggy� d�gdb�jha[�]Zxlvky�\ j�ag��[hdb��KbeZ�\�^rlh\�om\Zggy�^hkblv�r\b^dh� af_grm}lvky�ijb�ajhklZgg��aZ]Zevgh��ihqZldh\h��r\b^dhkl��

dhfie_dkm�� Ijb� gZ[eb`_gg�� agbam� ^h�r\b^dhkl�� klZp�hgZjgh]h� jmom� ���� ^\Z�d�gdb�ijhoh^ylv�klZ^�x�nhjfm\Zggy�©a[m�^`_gboª� klZg�\� khe�lhggh]h� dhfie_dkm��sh� fZeb� [ jmoZlbkv� lZdh`� [_a� \b�ijhf�gx\Zggy��:e_�p��klZgb�\by\eyxlvky�f_lZklZ[�evgbfb��lh[lh�g_kl�cdbfb��ohq� �^h\]h`b\mqbfb�� ^\hkhe�lhggbfb� dhgn��]mjZp�yfb��H^bg�a lZdbo lbih\bo�ijhn�e�\�ihdZaZgh� gZ� Jbk�� ��� GZ]Z^Z}fh�� sh�����  9 \ pvhfm�\biZ^dm��sh�qbk_evgh�ki�\iZ^Z}� a gZ\_^_gbf� \bs_� FU9 ��<b^gh��sh� ©a[m^`_gbcª� klZg� khe�lhggh]h� dhf�ie_dkm�ihklmih\h�^bkhp�x}�gZ�^\Z�d�gdb�

Jbk�� ��� JhaiZ^� khe�lhggh]h� dhfie_dkm� ijb����� E �� ���� LQ9 � � 5 ��Dh`gZ�djb\Z�aghf_jhf� P \�^ih\�^Z}� fhf_glm� qZkm�PWP � �� �
��� AZe_`g�klv� \aZ}fh^��� f�`� d�gdZfb�\�^� \�^klZg��f�`� gbfb��Fb� agZcreb��sh��yd�� i_j_^[ZqZehky�l_hj�}x�>��@��gZ�fZebo�\�^klZgyo� �ijb� �d5 �� f�`� p_gljZfb� fZk�d�gd�\��sh�r\b^dh� jmoZxlvky�� fZ}� f�kp_�ijbly]Zggy��Ijb�[�evrbo�\�^klZgyo�d�gdb�\�^rlh\omxlvky� ijb� lbo� `_� kZfbo� agZ�q_ggyo�r\b^dhkl_c��J_amevlZlb�qbk_evgh�]h�fh^_ex\Zggy�^ey�h[ho�\biZ^d�\�ihdZ�aZgh� gZ� Jbk�� �� � Jbk�� ��� GZijbdeZ^��khe�lhggbc�dhfie_dk�^bkhp�x}�ijb� � 5^ey� E c LQ9 ��maylbo� m \kvhfm�\dZaZghfm�\bs_� ^�ZiZahg��� Ihke�^h\g�klv ijhn�e�\�jha\
yadm� ^ey� lbih\h]h� ijhp_km� jhaiZ^m�dhfie_dkm�ihdZaZgh�gZ�Jbk���^ey� ���� E� ���� LQ9 �� GZ� ijhlb\Z]m� pvhfm�� _\h�
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exp�y� ^ey� ihqZldh\h�� \�^klZg�� � 5 \_^_�^h� ml\hj_ggy� kl�cdh]h� dhfie_dkm�� gZ�ijbdeZ^ ijb� � E � ��� LQ9 lZ� ���� E ���� LQ9 �hklZgg�c� \biZ^hd� ihdZaZgh� gZ�Jbk�� ����M pbo�\biZ^dZo�ihqZldh\��r\b^�dhkl�� h[jZgh� [ebavdbfb� ^h� r\b^dhkl��klZp�hgZjgh]h� jmom� ��� E9 � aZiZk� gZ^�ebrdh\h�� d�g_lbqgh�� _g_j]��� \by\ey}lvky�fZebf�� M a\hjhlghfm� \biZ^dm� fh`eb\Z�^bkhp�Zp�y�dhfie_dkm�

Jbk�����Jhaih\kx^`_ggy�kl�cdh]h�khe�lhggh]h�dhfie_dkm�� Dh`gZ� djb\Z� a ghf_jhf� P \�^�ih\�^Z}�fhf_glm�qZkm� PWP � �� �

Jbk�� ��� Khe�lhggbc� dhfie_dk� � [jba_jg�� fh^b�ijb� � E � ���� LQ9 \ fhf_gl qZkm� ���  W �
Dheb�iZjZf_lj� �� !D aZ\^ydb�ihqZl�dh\�c r\b^dhkl���[ebavd�c�^h�h^bgbp���lh�khe�lhggbc�dhfie_dk�\b`b\Z}�\ oh^��_\h�

exp���� kdb^Zxqb� \_ebdm� gZ^ebrdh\m�_g_j]�x�q_j_a�a[m^`_ggy�\gmlj�rg�o�fh^��yd�� ljZgknhjfmxlvky� m [jba_jb� gZ�g_e�g�cg�c� klZ^��� jha\bldm� �p_c� \biZ^hd�ihdZaZgh�gZ�Jbk����^ey� � E � ���� LQ9 ���:e_� \ pvhfm� ]jZgbqghfm� \biZ^dm� �kgm}�^jm]Z� djblbqgZ�r\b^d�klv�� \bs_� \�^� ydh��dhfie_dk� ^bkhp�x}� gZ� ^\Z� d�gdb�� LZdbc�jhaiZ^� ©\bkhdh_g_j]_lbqgh]hª� khe�lhg�gh]h� dhfie_dkm� \�^[m\Z}lvky�� gZijbdeZ^��ijb� � E c ��� LQ9 �Jbk������

Jbk�����JhaiZ^�khe�lhggh]h�dhfie_dkm�ijb�\_�ebdbo�agZq_ggyo� �D ��I_jrbc�d�gd jmoZ}lvky�a ihkl�cghx� r\b^d�klx� ���������  .9 �� GZ�\klZ\p�� ihdZaZgh� \ a[�evr_ghfm� fZkrlZ[��ijhklhjh\m�fh^meyp�x�ihey�f�`�d�gdZfb�
Ijb� pvhfm� \by\ey}lvky p�ebc� jy^�p�dZ\bo�y\bs��Dhfie_dk�kdb^Z}�_g_j]�x�\ihqZldh\�c� klZ^���� aZebrZxqb� \ d�gp_\�c�h[eZkl�� ijhklhjm� ehdZe�ah\Zg�� [jba_jg��fh^b�� dhe_dlb\g�� dheb\Zggy� ydbo� oZjZd�l_jbamxlvky� ijZdlbqgh� oZhlbqgbf� ki_d�ljhf��>Ze�� dhfie_dk� jhaiZ^Z}lvky�gZ�^\Z�d�gdb�� ijbqhfm� i_j_^g�c� a gbo� r\b^dh�\boh^blv�gZ jmo�a ihkl�cghx�r\b^d�klx����������  .9 �� >jm]bc� d�gd� jmoZ}lvky�fZc`_�klZp�hgZjgh�a f_grhx�r\b^d�klx��sh�ijZ]g_�^h�agZq_ggy� ������ |.9 ��Sh[i_j_dhgZlbky� \ �kgm\Zgg�� S� �d�gdZ� ydbc�jmoZ}lvky� a ihkl�cghx� r\b^d�klx� �.9 ��[meh� ijh\_^_gh� ^_lZevg_� fh^_ex\Zggy�^bgZf�db�h^bghdh]h�d�gdZ��;meh�agZc^_gh��
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sh� lZd_� a[m^`_ggy� kdeZ^Z}lvky� a d�gdZ��sh jmoZ}lvky��� klZlbqgh]h�fh^mevh\Zgh�]h�\ ijhklhj��nhgm�gZ� aZ^gvhfm�njhgl�� a^h\`bghx� o\be�� �� .9SO  �lZdbc� `_�i_j�h^bqgbc� nhg� ihdZaZgh� gZ� \klZ\p��Jbk���� Ze_� ch]h� ^h\`bgZ� o\be�� aZe_`blv�\�^�r\b^dhkl_c�h[ho�d�gd�\��f�`�ydbfb�p_�\bijhf�gx\Zggy�\by\ey}lvky�aZi_jlbf��

Jbk�� ��� A�ldg_ggy� � jhaiZ^� khe�lhggbo� dhfi�e_dk�\�m j�\gygg��IK=��a�\bshx�^bki_jk�}x�
���<aZ}fh^�y kZfbo�khe�lhggbo�dhf�ie_dk�\� �a� \bshx� ^bki_jk�}x� gZ� [Za��j�\gygv K=� � IK=��<by\behky��sh�ijb�eh[h\hfm�a�ldg_gg��^\ho�dhfie_dk�\��sh�jmoZxlvky� kihqZldm� klZp�hgZjgh� a��r\b^dhklyfb� ���� +9 E � ���� +9 E� ��lZd��khe�lhgg�� klZgb� ijZdlbqgh� g_� \�^qm�\Zxlv� h^bg� h^gh]h� ^h� fhf_glm� fZdkb�fZevgh]h� a[eb`_ggy�� dheb� �og�� r\b^�dhkl�� klZxlv� j�\gbfb� gmex��< oh^�� ih�^Zevrh�� _\hexp���f�`� jha[�`gbfb� dhf�ie_dkZfb� \bgbdZ}� \bijhf�gx\Zggy�� Zihl�f�a[m^`mxlvky�� �og��\gmlj�rg��klm�i_g�� \�evghkl��� I�key� \�^[blly� \�^� ]jZ�gbpv� � ijb� ih\lhjghfm� a[eb`_gg�� kh�e�lhgg�� dhfie_dkb� \b]ey^Zxlv� lZd�� yd�ihdZaZgh�gZ�Jbk����^ey�j�\gyggy�IK=� �a�iZjZf_ljZfb� ���� + � ���� E �� Yd�\b^gh��^bkhp�Zp�y� dhfie_dk�\�m j_amev�lZl�� ijyfh]h� �o� a�ldg_ggy� \�^[m\Z}lvky�aZ� kp_gZj�}f� kdeZ^gh�� j_ahgZgkgh�� \aZ�}fh^��� ihklmiZevgbo� � \gmlj�rg�o� fh^�lZdbo�khe�lhg�\�

<bkgh\db
M j_amevlZl�� ijh\_^_gh]h� ZgZe�lbq�gh]h� � qbk_evgh]h� ^hke�^`_ggy� ^bgZf�q�gbo� \eZklb\hkl_c� lhiheh]�qgbo� khe�lhg�\�m j�\gyggyo kbgmk�=hj^hg� � ih^\�cgbc�kbgmk�=hj^hg� a q_l\_jlhx� ijhklhjh\h�qZkh\hx� iho�^ghx� fh`gZ� ajh[blb� lZd��\bkgh\db���� AZagZq_g�� j�\gyggy� a \bshx� ^bk�i_jk�}x� ^ha\heyxlv� fh^_ex\Zlb� p�ebc�jy^� hkh[eb\hkl_c� g_e�g�cgh�� ^bgZf�db��\eZklb\bc ^bgZf�p��khe�lhg�\�^bkdj_lgbo�fh^_e_c� >��� �@�� Ahdj_fZ��fh`gZ� agZclb� my\ghfm� \b]ey^�� jha\¶yadb�� sh� \�^ih\��^Zxlv� a\
yaZgbf� klZgZf� d�gd�\� ± khe�lhg�gbf� dhfie_dkZf�� fh`_� [mlb� ZgZe�lbqgh�hibkZgZ� kdeZ^gZ� \gmlj�rgy� kljmdlmjZ�d�gd�\� � \h[e_j�\�m fh^_eyo�kbgmk�=hj^hg�a kbevghx�^bki_jk�}x��sh�ijhy\ey}�k_[_�\gZy\ghkl��\gmlj�rg�o�fh^�dheb\Zgv�lZdbo�khe�lhg�\����� M jh[hl�� aZijhihgh\Zgh� ZgZe�lbq�gbc \bjZa� ± ZgaZp��sh� hibkm}� \aZ}fh^�x�dhe_dlb\gbo�dhhj^bgZl�± ljZgkeyp�cgbo��\gmlj�rg�o�fh^� d�gd�\�f�`� kh[hx� � a� \b�ijhf�gx\Zggyf��sh�gbfb� ]_g_jm}lvky��MjZfdZo�lZdh]h�gZ[eb`_ggy�yd�kgh�hibkZgh�ijhp_kb�jhaiZ^m�� nhjfm\Zggy�khe�lhggbo�dhfie_dk�\� \ g_e�g�cghfm� k_j_^h\bs�� �a�kbevghx�^bki_jk�}x�����AZ�^hihfh]hx�dhfi
xl_jgh]h�fh^_�ex\Zggy� ^_lZevgh� ^hke�^`_gh� jhaih\kx�`_ggy� d�gd�\� � khe�lhggbo� dhfie_dk�\� m^bki_jk�cgbo�fh^_eyo� kbgmk�=hj^hg�� A
y�kh\Zgh� mfh\b� ml\hj_ggy� ^\hkhe�lhggh]h�dhfie_dkm�aZ\^ydb�ijbly]Zggx�f�`�d�gdZ�fb� gZ� fZebo� \�^klZgyo� � ihdZaZgh� ch]h�kl�cd�klv�\�^ghkgh�fZebo� a[mj_gv��<b\q_�gh� f_oZg�afb� jhaiZ^m� khe�lhggbo� dhf�ie_dk�\��sh� \dexqZxlv� j_ahgZgkg_� a[m^�`_ggy� \gmlj�rg�o� fh^� � gZklmigm� �ogx�ljZgknhjfZp�x�\ g_e�g�cg��[jba_jg��fh^b��HklZgg�� } i_jrhq_j]h\bf� dZgZehf� \ljZl�_g_j]��� khe�lhggbf� dhfie_dkhf� \ mfh\Zo�kbevgh�� ^bki_jk����Ijh^_fhgkljh\Zgh� g_�kl�cd�klv� dhfie_dk�\� ijb� \aZ}fgbo�a�ldg_ggyo� m ^bki_jk�cgbo� j�\gyggyo� kb�gmk�=hj^hg�� ih^\�cgbc�kbgmk�=hj^hg�
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��� H^_j`Zg�� j_amevlZlb� fh`mlv� [mlb�\bdhjbklZg��^ey�ihykg_ggy�c hibkm�gh\bo�_n_dl�\�m ^bgZf�p��lhiheh]�qgbo�khe�lhg�\�m k_j_^h\bsZo� a kbevghx� ^bki_jk�}x��
ahdj_fZ�� ^bkehdZp�c� m g_�^_Zevgbo��jZldZo�� neZdkhg�\� m kbkl_fZo� ^`ha_n�khg�\kvdbo� dhglZdl�\� � fZ]g�lgbo� ^hf_g�gbo�kl�ghd�\ Zg�ahljhigbo�fZ]g_lbdZo�

E�l_jZlmjZ
�� <�?�AZoZjh\�� K�<�FZgZdh\�� K�I�Gh\b�dh\�� E�I�IblZ_\kdbc�� L_hjby� kheblh�gh\�� f_lh^� h[jZlghc� aZ^Zqb� �GZmdZ��Fhkd\Z���������� :�F�Dhk_\bq��:�K�Dh\Ze_\��<\_^_gb_�\g_ebg_cgmx� nbabq_kdmx� f_oZgbdm��GZmdh\Z�>mfdZ��Db_\���������� 1�)O\W]DQLV�� 6�&URZOH\�� 9�&HOOL�� 3K\V��5HY��/HWW������������������� $�9�8VWLQRY�� %�$�0DORPHG�� 6�6DNDL��3K\V��5HY��%��������������������� $�0�.RVHYLFK��%�$�,YDQRY��$�6�.RYDOHY��3K\V��5HS�������������������� 0�3H\UDUG�� 0�'�.UXVNDO�� 3K\VLFD� '� ����������������� 0�3H\UDUG��3K\VLFD�'������������������� 0�0�%RJGDQ�� $�0�.RVHYLFK�� ,Q�� 1RQOL�QHDU� &RKHUHQW� 6WUXFWXUHV� LQ� 3K\VLFV� DQG�%LRORJ\��1HZ�<RUN��3OHQXP 3UHVV���������1$72�$6,�6HULHV�%��3K\VLFV����9�������S����������

�� 0�0�%RJGDQ�� $�0�.RVHYLFK�� 3URF�� (VWR�QLDQ� $FDG�� 6FL�� 3K\V�� 0DWK�� ���� �������������� 0�0�%RJGDQ�� $�0�.RVHYLFK�� *�$�0DX�JLQ��&RQG��0DWW��3K\V��������������������� 0�0�%RJGDQ�� $�0�.RVHYLFK� *�$�0DX�JLQ��:DYH�0RWLRQ����������������� 2�9�&KDUNLQD�� 0�0�%RJGDQ�� 8]KJRURG�8QLY�� 6FL�� +HUDOG�� 6HULHV� 3K\VLFV� ���� ������������� 2�9�&KDUNLQD��0�0�%RJGDQ��6,*0$��������������������� 3�5RVHQDX��3K\V��5HY��%�������������������� :�F�KZfkhgh\��>:G���������������������� '�.�&DPSEHOO�� 0�3H\UDUG�� 3�6RGDQR��3K\VLFD�'������������������� $�5�&KDPSQH\V�� %�$�0DORPHG�� -�<DQJ��'�-�.DXS�� 3K\VLFD� '� ���±����� �������������� *�/�$OILPRY�� 9�0�(OHRQVNLL�� 1�(�.XOD�JLQ��1�1�0LWVNHYLFK��&KDRV���������������
352&(66(6�2)�)250$7,21�2)�62/,721�&203/(;(6�$1'�%5($7+(56�,1�+,*+/<�',63(56,9(�0(',$2�9�&KDUNLQD��0�0�%RJGDQ
%�9HUNLQ�,QVWLWXWH�IRU�/RZ�7HPSHUDWXUH�3K\VLFV�DQG�(QJLQHHULQJ��8NU��1DW��$FDG��6FL������/HQLQ�$YH����.KDUNLY�������H�PDLO��FKDUNLQD#LOW�NKDUNRY�XD

3HFXOLDULWLHV�RI�G\QDPLFV�RI� WRSRORJLFDO�VROLWRQV��NLQNV��DQG�PHFKDQLVPV�RI�IRUPD�WLRQ� RI� WKHLU� ERXQG� FRPSOH[HV� DUH� LQYHVWLJDWHG� DQDO\WLFDOO\� DQG� QXPHULFDOO\� LQ� WKH�IUDPHZRUN� RI� WKH� VLQH�*RUGRQ� DQG� GRXEOH� VLQH�*RUGRQ� HTXDWLRQV�ZLWK� WKH� IRXUWK�RUGHU�VSDWLDO�WHPSRUDO�GHULYDWLYH��$Q�$QVDW]�RI�FROOHFWLYH�YDULDEOHV�LV�SURSRVHG�IRU�WKH�GHVFULSWLRQ�RI�LQWHUDFWLRQ�RI�NLQNV�IRUPLQJ�D�FRPSOH[�ZLWK�WKH�UDGLDWLRQ�ZKLFK�LV�WUDQVIRUPHG� LQWR� D� ORZ�DPSOLWXGH� EUHDWKHU�ZLWK� WKH� DPSOLWXGH� JURZWK�� ,QWHUDFWLRQV�RI� NLQNV� DQG�ZREEOHUV� LQ� GLVSHUVLYH� VLQH�*RUGRQ� HTXDWLRQV�DUH� LQYHVWLJDWHG�E\�QX�PHULFDO� VLPXODWLRQ�� WKH� FRQGLWLRQV� RI� IRUPDWLRQ� DQG� WKH� VWDELOLW\� RI� WZR�VROLWRQ�ERXQG�FRPSOH[HV�LQ�VXFK�V\VWHPV�DUH�IRXQG�


	Ë³òåðàòóðà

