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��GZp�hgZevgbc�mg�\_jkbl_l ³Ev\�\kvdZ�ihe�l_og�dZ´�\me��K�;Zg^_jb������Ev\�\�������
� 1gklblml�n�abdb�dhg^_gkh\Zgbo�kbkl_f�G:G MdjZ�gb�\me��K\_gp�pvdh]h�����Ev\�\�������
M d�g_lbp�� kdeZ^gbo� ]_l_jh]_ggbo� kbkl_f� aZebrZ}lvky� ZdlmZevghx� ijh[e_fZih[m^h\b�fZl_fZlbqgh��fh^_e��^ey�hibkm�o�f�qgbo�j_Zdp�c�dheb\Zevgh]h�lbim�ih\¶yaZgbo�a ml\hj_ggyf�o�f�qgh�g_kl�cdbo�kljmdlmj�m \b]ey^��}^bgh�� aZ]Zev�gh��kbkl_fb�d�g_lbqgbo�j�\gygv��ydZ�[ ^hklZlgvh�lhqgh�hibkm\ZeZ�qZkh\��hkh[�eb\hkl��i_j_[�]m�ijhp_km��Lbih\bc�ijbdeZ^�lZdh��j_Zdp�� ²�hdbke_ggy�KH�gZkn_jbqg�c� ih\_jog� 3W� ������� GZfb� [meh� ijh\_^_gh� kl_o�hf_ljbqgbc� ZgZe�akbkl_fb�a f_lhx�kijhs_ggy�jha]ey^m�i_j_[�]m�ijhp_km�yd�ihke�^h\ghkl��hdj_�fbo�_e_f_glZjgbo�eZghd��dh`gZ�a ydbo�[meZ�[ \�^ghkgh�ijhklhx�o�f�qghx�j_�Zdp�}x� h[hjhlgh]h� lbim� Ki�\klZ\e_ggy� qbk_evgbo� j_amevlZl�\� ^hke�^`_ggyfh^_e��lZ�_dki_jbf_glZevgbo�^Zgbo�k\�^qblv�ijh�ijZ\hf�jg�klv� aZklhkm\Zggy^Zgh��fh^_e��^h�ijhp_k�\��sh�fZxlv�f�kp_�\ d�g_lbqg�c�h[eZkl��ijh\_^_ggy�_d�ki_jbf_glm�

<klmi<_ebdZ� qZklbgZ� kbkl_fZlbqgbo^hke�^`_gv� ]_l_jh]_ggbo� j_Zdp�c� klhkm�\ZeZky� kbkl_f�� ^_� \k�� ijhp_kb� ijhoh^ylvgZ� l\_j^�c� ih\_jog�� �n�abqg�� nZdlhjbml\hj_ggy� hkpbeyp�c�� yd� \\Z`Z}lvky�� fZ�xlv� hkgh\hx� \bgbdg_ggy� ih\_jog_\m� aZ�e_`g�klv� _g_j]��� Zdlb\Zp��� ^ey� djhd�\� j_�Zdp���� \�^gh\ex\Zevg�� ijhp_kb� ^ey� [mn_�jbah\Zgbo� djhd�\� j_Zdp���� nhjfm\Zggydbkg_\h]h� rZjm�� Z[h� ih\_jog_\h�� j_dhg�kljmdp����� Dhgp_gljZp��� \ ]Zah\�c� nZa�� \lZdhfm� \biZ^dm� } klZebfb�� Z[h� `\�^ih\�^Zxlv�mfh\Zf�j_ZdlhjZ� �^_Zevgh]haf�rm\Zggy�� M ^_d�evdho� g_sh^Z\g�o^hke�^`_ggyo� ZgZe�am}lvky� y\bs_� aZ]Zev�gh]h� \aZ}fha\¶yadm��sh� \bgbdZ}� f�`� ih�\_jog_x�� gZ� yd�c� \eZkg_� � \by\eyxlvkyd�g_lbqg�� ijhp_kb� hkpbeyp���� lZ� i_j_gh�khf�qZklbghd� �fZk��m ]Zah\�c�klZ^����AZ^Z�fhky�iblZggyf��qb�d�g_lbdZ�af�g�nZa��ijb�ahl_jf�qgbo� mfh\Zo�� fh`_� [mlb� a ^hk�

lZlg�f� klmi_g_f� lhqghkl�� \�^l\hj_gZ� \k_gk�� aZ]Zevgh]h� \aZ}fha\¶yadm� ih\_jog_�\h�� d�g_lbdb� lZ� h[f_`_gv� ^bnma��� \ ]Z�ah\�c� klZ^��� ^ey� \biZ^dm�� dheb� d�g_lbdZih\_jog��g_�\ afha��ihykgblb�\bgbdg_ggyg_klZp�hgZjgbo� ijhp_k�\�� A �grh]h� [hdm�kmdmig�klv�y\bs�d�g_lbqgh��g_kl�cdhkl��lZh[f_`_gv� gZ� fZkhi_j_ghk� m j_Zdlhj��^_Zevgh]h� af�rm\Zggy�� yd� \�^hfh�� fh`_klZlb� ijbqbghx� dheb\Zgv��M fZl_fZlbq�ghfm� k_gk�� h[f_`_ggy� ^bnma��� \ dZlZe�a�lZ� h[f_`_ggy� fZkhi_j_ghkm� \ j_Zdlhj��^_Zevgh]h� af�rm\Zggy� hibkmxlvky� ih�j�aghfm� �a\bqZcgbfb� ^bn_j_gp�Zevgbfbj�\gyggyfb� lZ� j�\gyggyfb� \ qZklbggboiho�^gbo��� N�abqgh�� ijhl_�� a\hjhlgbc\aZ}fha\¶yahd�� sh� \bieb\Z}� a h[f_`_gv^bnma���� } yd�kgh� ih^�[gbc� ^h� i_j_[�]mijhp_k�\� m j_Zdlhj�� �^_Zevgh]h� af�rm�\Zggy��LZdbf�qbghf��\bdhjbklh\mxqb�g_�h[o�^g�� ZgZeh]��� a ijhp_kZfb�� sh� fZxlvf�kp_� \ j_Zdlhj�� �^_Zevgh]h� af�rm\Zggy�fh`gZ� hq�dm\Zlb�� sh� dhf[�gZp�y
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d�g_lbqgh�� g_klZ[�evghkl�� lZ� h[f_`_gv^bnma���fh`_�klbfmex\Zlb�hkpbeyp���
:gZe�a�kbkl_fb�kl_o�hf_ljbqgboj�\gygv�^ey�kdeZ^gh]h�]_l_jh]_ggh]hijhp_kmYkdjZ\bf� ijbdeZ^hf� j_Zdp��� lZdh]hlbim ��$���%��o �$%��} hdbke_ggy�KH�gZih\_jog��ieZlbgh\h]h�dZlZe�aZlhjZ��M ^Z�

ghfm� ijhp_k� klbfmex}lvky� a\hjhlgyfhghfhe_dmeyjgZ� Z^khj[p�y� KH�� g_a\h�jhlgy� ^bkhp�Zlb\gZ� Z^khj[p�y� H� lZ� j_�Zdp�y� f�`� ^\hfZ� Z^khj[h\Zgbfb� kdeZ^h�\bfb�� sh� ijba\h^blv� ^h� ml\hj_ggyd�gp_\h]h� ijh^mdlm�� ydbc�r\b^dh� ^_khj�[m}�� <�^ih\�^g�� d�g_lbqg�� j�\gyggy� ^eymk_j_^g_gbo� ihdjbll�\� Z^khj[h\Zgbo� j_�ZdlZgl�\�lZd� >�@�
BBBBBBBBBBBBBBBBBBBBBB

�%�$�N�%�$��%3NGW�%G� �%�$�N$�N�$��$3NGW�$G�
����� ���� ��� ��� ���

^_
ihdjblly��Z^khj[h\Zg\�^ih\�^g�²� j_Z]_gl�\�lbkdb² j_Zdp���djhdmh]h_e_f_glZjg^eyr\b^dhkl_cdhgklZglb²�������

%�$� %3�$3
NNNN

LZ[ebpy��<o�^g��^Zg��^ey�fh^_ex\Zggy�d�g_lbdb�hkpbeyp�c�klhkh\gh�j�\gyggy��$���%� o �$%
Kn_jbqgbc�jZ^�mk�dZlZe�aZlhjZ � kf5  D�evd�klv�Zdlb\gbo�ahg�gZ�ih\_jog� �kf����� �|1L_fi_jZlmjZ .���7  Lbkdb�j_Z]_gl�\ � [Zj� ��� [Zj3 3$ %  Dh_n�p�}glb�^bnma�� ��k�kf������k�kf��� � �!! %'$'
:^khj[p�y�: � $V$N S � � � � ��� k [Zj � �����V$ $S � �  :^khj[p�y �% � ��� %V%N S � � �� ���� k [Zj � ����% %VS   
>_khj[p�y�: �� �N ����� k � �� DdZe�fhev$Y ($ �  J_Zdp�y�: lZ�< �� �d ����� k � �� DdZe�fhevY (U U�  

BBBBBBBBBBBBBBBBBBBBBB>jm]_� j�\gyggy� \ ���� hibkm}� l_�� shqZklbgdb�KH�� yd�� i_j_[m\Zxlv� \ i_j_Z^�khj[h\Zghfm� klZg��� kih\�evgxxlv� ^b�
khp�Zlb\gm� Z^khj[p�x� fhe_dme�H� �q_j_amfh\m�^jm]h]h�ihjy^dm���A �grh]h�ih]ey�^m��`h^_g� a _n_dl�\� [ehdm\Zggy� g_� \by\�
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e_gbc�klhkh\gh Z^khj[p���H�qZklbghd�^eyijhoh^m� fhe_dme� KH� �`h^gh]h� ^h^ZgdZ�sh�hibkm\Z\�[b�ijhp_k�\ dbkg_\hfm�rZj��g_fZ}�\ i_jrhfm�j�\gygg���?e_f_glZjg�� djhdb� ih\_jog_\bo� j_�Zdp�c��sh� ml\hjxxlv�hkpbeyp���� aZa\bqZcr\b^d��� Dhjbklmxqbkv� \�^gZc^_gbfbhp�gdZfb� ^ey� dhgklZgl� j_Zdp��� �lZ[e�� ���\\Z`Z}lvky��sh� lbih\hx� } \_ebqbgZ� ih�jy^dm���� fhghfhe_dmeyjgbo�rZj�\�aZ�k_�dmg^m �0/�V��� >ey� hibkm� dheb\Zgv� �aajh[e_gbfb� ijbims_ggyfb� fb� ih\bgg�[jZlb�^h� m\Z]b� ebr_� jha\¶yadb� ^ey� mklZ�e_gbo�klZg�\�j�\gyggy������<o�^g��^Zg��^eyfh^_ex\Zggy�d�g_lbdb�hkpbeyp�c�gZ\_^_�gh� \ lZ[e���� =jZn�qg�� aZe_`ghkl�� ±� ^b\�Jbk�������Ijb� qbk_evghfm� ^hke�^`_gg�� ^Zgh�kbkl_fb�[meh�\by\e_gh��� g_^hklZlgx�Z^_�d\Zlg�klv� klhkh\gh� hibkm� qZkh\bo� hkh[�eb\hkl_c� �� nmgdp�hgm\Zggy�� Z kZf_� ²Zij�hj�� gZ^lh� r\b^d_� ^hky]g_ggyklZp�hgZjgh]h� j_`bfm� �^b\�� Jbk�� ���� <k_gk�� \bs_\bdeZ^_gh]h� [meh� ihklZ\e_g_aZ\^Zggy� \b\_klb� lZdm� kbkl_fm� kl_o�h�f_ljbqgbo� j�\gygv�� ydZ� [ a� aZ^h\�evghxlhqg�klx� hibkm\ZeZ� i_j_[�]� ijhp_kmhdbke_ggy� \ qZk�� ^ey� d�g_lbqgh�� h[eZkl��g_�\^Zxqbkv�^h�\jZom\Zggy�_lZim�fZkhi_�j_ghkm�� lZ� ihj�\gylb� hljbfZg�� qbk_evg�j_amevlZlb� a ^Zgbfb�� hljbfZgbfb� a _d�ki_jbf_glm�Hkd�evdb� ^hke�^`m\Zgbc� ijhp_k� ²kdeZ^gbc��lh�^ey�ih\ghlb�hibkm�jha�[¶}fhch]h�gZ� _e_f_glZjg�� _lZib�� dh`_g� a ydbohibkm\Zlbf_lvky� kl_o�hf_ljbqgbf� j�\�gyggyf�m kbkl_f���Klhkh\gh�pvh]h�jha]ey�^Zlbf_fh� hljbfZg�� j_amevlZlb� gZ� j�\g�_e_f_glZjgh��klZ^���ijhp_km��Ijhcrh\rb_lZiZfb�kbkl_fgh]h�ZgZe�am�gZ�f�djhj�\g��hljbfZ}fh�gZklmig_�Kl_o�hf_ljbqgbc� ZgZe�a� kbkl_fb�� Aihabp��� \bs_\bdeZ^_gbo� l_hj_lbqgbo� Zk�i_dl�\�ijhl�dZggy�ijhp_km�hdbke_ggy�KHgZ�ih\_jog��ieZlbgb�lZ�a f�jdm\Zgv�kljmd�lmjb�j_amevlZl�\�_dki_jbf_glm�ijbcf_fh�sh� j_Zevgh� ijhp_k� ijhl�dZ}� aZ� lZdbffZjrjmlhf�>�@�
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^_ T ±�\�evg��dhf�jdb�ihdjblly�2T�� &2T�� &2�T ±� Zdlb\g�� ijhf�`g�j_qh\bgb��ihdjblly��&2��2� ±�\bo�^g��j_qh\bgb�&2� ±�ijh^mdl�j_Zdp���Ijb� jha]ey^Zgg�� aZ]Zevgbo� \eZklb\h�kl_c� ko_f� kdeZ^gbo� o�f�qgbo� j_Zdp�c� �oajmqgh�ih^Z\Zlb�m \b]ey^���
¦   1
Q �6�������V�Q;QV[� ��� ���

² ghf_j klZ^�� �² aZ]ZevgZ d�evd�klv klZ^�c �² ghf_j dhfihg_glZ� j_Zdp����² aZ]ZevgZ d�evd�klv� dhfihg_gl�\��² kl_o�hf_ljbqgbc dh_n�p�}gl �

V6Q1[VQ
Ijb� pvhfm� VQ[ \\Z`Z}lvky� ^h^Zlg�f^ey� dhfihg_gl�\� Q; ��sh� ml\hjxxlvky� \V�l�c� klZ^���� lZ� \�^
}fgbf� ²� ^ey� dhfih�g_gl�\��sh�\bljZqZxlvky�\ p�c�`_�klZ^���Kl_o�hf_ljbqg�� dh_n�p�}glb� VQ[ml\hjylv�ijyfhdmlgm�fZljbpx�kl_o�hf_l�jbqgbo� dh_n�p�}gl�\� �kl_o�hf_ljbqgmfZljbpx���\ yd�c�dh`gbc�jy^hd�\�^ih\�^Z}
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i_\g�c�klZ^����Z dh`_g�klh\iqbd�²�i_\g�cdhfihg_gl��� Ijhgmf_jm}fh� j_Z]_glb� \lZd�c�ihke�^h\ghkl���
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<�^ih\�^gh�� kl_o�hf_ljbqgZ� fZljbpyaZibr_lvky�m \b]ey^���

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

���� ���� ��
 VQ[ ���

GZ�kl_o�hf_ljbqg��dh_n�p�}glb�dh`gh�klZ^��� gZdeZ^_fh�`hjkld�� h[f_`_ggy�� am�fh\e_g�� aZdhghf� a[_j_`_ggy� fZk� lZ� km�fZjgh]h� aZjy^m�� Ydsh� ihagZqblb� MQ$qbkeh� Zlhf�\ M�]h� _e_f_glZ� \ qZklbgp�Q; ��Z �Q$ ²�qbkeh�h^bgbpv�aZjy^m�p�}�qZklbgdb�� lh�� hq_\b^gh�� ih\bgg�� \bdhgm�\Zlbky�ki�\\�^ghr_ggy��
���������������������� -M6V1

Q VQ[QM$     ¦ ���
^_� - ±� d�evd�klv� _e_f_gl�\�� sh� [_jmlvmqZklv�m ijhp_k��Dh_n�p�}glb� QM$ l_`� ml\hjxxlvijyfhdmlgm� fZljbpx�� ydZ� a\Zlbf_lvkyfhe_dmeyjghx� fZljbp_x�� Dh`gbc� jy^hdp�}��fZljbp��\�^ih\�^Z}�i_\g�c�dhfihg_gl�j_Zdp���� Z dh`_g� klh\i_pv� ²� i_\ghfm_e_f_glm��>ey� jha]ey^m\Zgh�� j_Zdp���i_j�rbc�klh\i_pv�ih\¶y`_fh�a K��^jm]bc�²�a

H��lj_l�c�²�a T ��LZdbf�qbghf��hljbfZ}fhfhe_dmeyjgm�fZljbpx�^ey�j_Zdp����

��� ��� ��� ��� ��� ��� ���
 QM$ ���

Hq_\b^gh�� sh� jZg]� fZljbp�� QM$^hj�\gx}� ljvhf��Hlh`��g_fZ}�njZ]f_gl�\h^gh]h� kdeZ^m� \ i�^kmfdh\bo� kl_o�h�f_ljbqgbo� j�\gyggyo�� <aZ]Ze�� dZ`mqb�jZg]� kl_o�hf_ljbqgh�� fZljbp�� kdeZ^gh]ho�f�qgh]h�ijhp_km�g_�fh`_�i_j_\bsm\Zlbqbkeh� klZ^�c� 6�� Z[h� ` d�evd�klv� dhfih�g_gl�\�� sh� [_jmlv� mqZklv� m ijhp_k�� 1�<�^ih\�^gh�� d�evd�klv� e�g�cgh�g_aZe_`gboklZ^�c�� lh[lh� klZ^�c�� kl_o�hf_ljbqg_� j�\�gyggy�`h^gh��a gbo�g_�fh`_�[mlb�hljbfZ�gbf� yd� e�g�cgZ� dhf[�gZp�y� �grbo��:e_� \gZrhfm� \biZ^dm� gZ� kl_o�hf_ljbqg�� dh�_n�p�}glb� dh`gh�� klZ^��� gZdeZ^_g�� ^h^Zl�dh\��h[f_`_ggy�[ZeZgkm�fZk������D�evd�klvpbo� h[f_`_gv� j�\gZ� jZg]m� fhe_dmeyjgh�fZljbp�� ²� ljvhf�� Hlh`�� d�evd�klve�g�cgh�g_aZe_`gbo klZ^�c�g_�fh`_�i_j_�\bsm\Zlb���±���²�qhlbjvho�<\�\rb� ihgylly� r\b^dhkl�� _e_f_g�lZjgh�� klZ^��� �hibkm}lvky� h^gbf� kl_o�h�f_ljbqgbf� j�\gyggyf�� yd� j�agbpx�r\b^�dhkl_c�ijyfh]h�lZ�a\hjhlgvh]h�ijhp_k�\������ VYVYVY ���^ey�j_Zdp���hdbke_ggy�KH�hljbfZ}fh��
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:e_�[_aihk_j_^gvh�a _dki_jbf_glZev�gbo�^Zgbo�ih�d�g_lbp��ijhp_km�hdbke_ggyyd� kdeZ^gh]h� o�f�qgh]h� i_j_l\hj_ggy\bf�jxxlvky� g_� r\b^dhkl�� hdj_fboklZ^�c� VY ��Z r\b^d�klv�j_Zdp���ih�hdj_f�c
dhfihg_gl�� ��QY �� <_ebqbgb� VY lZ� ��QYih\¶y`_fh�f�`�kh[hx��\jZom\Z\rb�ijbg�pbi g_aZe_`ghkl�� i_j_[�]m� _e_f_glZjgboj_Zdp�c��P_c� ijbgpbi� \bieb\Z}� [_aihk_�j_^gvh� a l_hj��� i_j_o�^gh]h� klZgm�� ydshijbimklblb� \ jha]ey^m\Zg�c� j_Zdp��� a[_�

j_`_ggy� jhaih^�em� FZdk\_eZ�;hevpfZgZ�M lZdhfm�\biZ^dm�hljbfZ}fh�
�������������� 1Q6

V VYVQ[QY    ¦ ���
Fgh`_ggy� dh`gh�� kdeZ^h\h�� r\b^�dhkl�� ��QY gZ� fgh`gbd� QM$ fhe_dmeyj�gh�� fZljbp�� lZ� kmfm\Zggy� ih� Q a \jZom�\Zggyf�����^Z}�BBBBBBBBBBBBBBBBBBBBBB

�����������
�� � ����� ��

-M
1Q 6V VY1Q VQ[QM$VY6V VQ[QM$1Q QYQM$
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LZdbf�qbghf��kgm}� - e�g�cgbo�ki�\\�^ghr_gv�f�`�r\b^dhklyfb� ��QY ��Qbkeh�g_�aZe_`gbo�r\b^dhkl_c� ih� hdj_fbo� dhfihg_glZo� j�\g_�� \�^ih\�^gh�� -1 � ��< d�gp_\hfm
i�^kmfdm�hljbfZ}fh gZklmig��1 ki�\\�^ghr_gv�^ey�r\b^dhkl_c� ��QY �

��_gvki�\\�^ghr�����
��_gvki�\\�^ghr����

-QY1Q QM$
-16V VYVQ[QY

 ¦ 
�¦  ����

< aZfdgml�c�kbkl_f���ydhx�} h^gZ�_e_f_glZjgZ�klZ^�y�kdeZ^gh��j_Zdp���hdbke_ggy��kbk�l_fZ� -1 � d�g_lbqgbo� j�\gygv� \b]ey^m� ����� i_j_oh^blv� \ kbkl_fm� ^bn_j_gp�Zevgboj�\gygv�
�_gvki�\\�^ghr�@�>��@> -1Q;VNQIGWQ;G �oo ����^_ ² e�g�cgZ nmgdp�y dhgklZgl r\b^dhkl� lZ kl_i_g_\Z nmgdp�ydhgp_gljZp�c �IQ

: - ki�\\�^ghr_gv� \b]ey^m ����� �fh`mlv�[mlb�ijh�gl_]jh\Zg�� lZ� aZibkZg�� m \b�]ey^�� ��_gvki�\\�^ghr��� ��@>@�> -1Q Q;Q;QM$  ¦ � ����
^_� �\dhfihg_gl���dhgp_gljZpihqZldh\�²�@> Q;Q; P�� ki�\\�^ghr_ggy� ml\hjxxlvj�\gyggy�[ZeZgkm�ijhp_km�� � g_\bdhgZggy� �o�k\�^qblbf_�ijh�g_Z^_d\Zlg�klv�fh^_e��ijZd�lbqgbf�j_amevlZlZf�Hlh`�� ����� lZ� ����� ml\hjxxlv� kbkl_fm� -1 � ^bn_j_gp�Zevgbo� lZ� - Ze]_[jZ�qgboj�\gygv�� ydZ�ijb� aZ^Zgbo�ihqZldh\bo� mfh\Zo� �@>@> Q;Q;  ijb� � W ^Z}� ih\gbc� hibk
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aZe_`ghkl�� dhgp_gljZp�c� dhfihg_gl�\� \�^� qZkm�� Z�� hl`_�� } jha\¶yadhf� ijyfh�� aZ^Zq�d�g_lbdb�]_l_jh]_ggbo�kbkl_f�²�ihklZ\e_gh��aZ^Zq��A ^hihfh]hx������g_\Z`dh�\bjZablb�l�� - nmgdp�c� @> Q; ��yd��g_�\oh^ylv�\ e�\m�qZklbgm�����q_j_a��gr�� -1 � nmgdp���>ey� aZ^Zq�� hdbke_ggy� j�\gyggy�r\b^dhkl_c� _e_f_glZjgbo� klZ^�c� a lhqdb� ahjm�nhj�fZevgh��d�g_lbdb�aZibr_lvky��
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a ihqZldh\bfb�mfh\Zfb��aZ^Zgbfb�\ lZ[ebp�����1exkljZp���±�^b\��Jbk����������
LZ[ebpy����IhqZldh\��mfh\b��\o�^g��^Zg���^ey�^hke�^`_ggy�aZijhihgh\Zgh��fh^_e�

Lbi�j_Z]_glZ IhqZldh\_�\�^ghkg_�ihdjblly>bkhp�ch\Zgbc�lZ�Z^khj[h\Zgbc�db�k_gv ����
:^khj[h\Zgbc�KH ����:dlb\g��dhf�jdb ���:^khj[h\Zgbc�KH� �QZkldZ�H� \ kmf�r� ����QZkldZ�KH�\ kmf�r� ����BBBBBBBBBBBBBBBBBBBBBB<bkgh\hdHlh`�� \ ^Zg�c� klZll�� m \b]ey^�� _lZi�\kbkl_fgh]h� ZgZe�am� ijh\_^_gh� ^hke�^`_ggykdeZ^gbo� ]_l_jh]_ggbo� kbkl_f� \ k_gk�� jha�djblly� kml�� dheb\gbo� ijhp_k�\�� sh� fZxlvf�kp_� \ d�g_lbqgh�^bnma�cg�c� h[eZkl�� �aZ�

]ZevgZ� fh^_ev�� lZ�� a ih]ey^m� nhjfZevgh�d�g_lbdb�_e_f_glZjgbo�ijhp_k�\��klZ^�c���gZyd�� [meZ� ^bkdj_lbah\ZgZ� kdeZ^gZ� kbkl_fZ�ih_lZigh� kl\hj_gh�fh^_ev��sh� \by\ey}lvkyZ^_d\Zlgh�aZklhkh\ghx�^h�ijhp_k�\��sh�fZ�xlv�f�kp_� \ d�g_lbqg�c� h[eZkl�� ijh\_^_ggy_dki_jbf_glm�
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Jbk�����AZe_`g�klv�r\b^dhkl��\boh^m�ijh^md�lm�\�^�lbkdm�H� \ mfh\Zo�fh^_e��>�@

Jbk�� ��� I_j_[�]� ijhp_km� \ d�g_lbqgh�^bnma�cg�c�h[eZkl��^ey�fh^_e��>�@

Jbk�� ��� I_j_[�]� ijhp_km� ^ey� dhjhldh]hijhf�`dm�qZkm�\ fh^_e��>�@

Jbk�� ��� AZe_`g�klv�r\b^dhkl�� \boh^m� \�^qZkm�\ fh^_e��>��@

Jbk�����Ihdjblly�Zdlb\gbo�dhf�jhd�gZ�ih�\_jog��^ey�fh^_e��>��@

Jbk�����:^khj[h\Zg��j_Z]_glb�gZ�ih\_jog�\ mfh\Zo�fh^_e��>��@
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E�l_jZlmjZ�� %�+QDWLY�� 0�7RNDUFKXN�� ,�3HQ\DN�� ,Q�$EVWU�� (XURSHDQ� 0DWHULDO� &RQIHUHQFH� (�056� )DOO� 0HHWLQJ� �:DUVDZ�� ������� S������� ,�3HQ\DN��,Q��$EVWU���WK�,QW��:RUNVKRS�IRU<RXQJ� 0DWKHPDWLFLDQV�� $SSOLHG� 0DWKH�PDWLF��.UDNRZ���������S����

�� %�+QDWLY�� 0�7RNDUFKXN�� ,�3HQ\DN�� ,Q�$EVWU�� 6WDWLVWLFDOV� SK\VLFV� ������ PRGHUQSUREOHPV� DQG� QHZ� DSSOLFDWLRQV� �/YLY��������S�������� 0�7RNDUFKXN�� %�+QDWLY�� ,�3HQ\DN�� ,Q�$EVWU����WK�(XURSHDQ�&RQIHUHQFH�RQ�6XU�IDFH�6FLHQFH��3DULV���������S� ����
&2�2;,'$7,21�21�7+,1�3W�&5<67$/6��672,&+,20(75,&�$1'�0$7+(0$7,&$/�02'(/6,�2��3HQ\DN���%�9��+QDWLY���0�9��7RNDUFKXN�

��/YLYVND�3RO\WHFKQLND�1DWLRQDO�8QLYHUVLW\������%DQGHU\�VW���/YLY������
��,QVWLWXWH�IRU�&RQGHQVHG�0DWWHU�3K\VLFV��8NU��1DW� $FDG� 6FL����6YHQWV\WVNRKR�VW���/YLY������
7KH�SUREOHP�RI�GHYHORSLQJ�D�PDWKHPDWLFDO�PRGHO�RI�RVFLOODWRU\�FKHPLFDO�UHDFWLRQVDFFRPSDQLHG�E\�IRUPDWLRQ�RI�FKHPLFDOO\�XQVWDEOH�FRPSRXQGV�UHWDLQV�LPSRUWDQFH�LQNLQHWLFV� RI� KHWHURJHQLF� V\VWHPV��2[LGDWLRQ� RI� &2� RQ� 3W� ������ VXUIDFH� LV� D� W\SLFDOH[DPSOH�RI�VXFK�UHDFWLRQ��:H�SHUIRUPHG�D�VWRLFKLRPHWULF�DQDO\VLV�RI� WKH�V\VWHP� LQRUGHU� WR�VLPSOLI\� WKH�DQDO\VLV�RI� WKH�SURFHVV�DQG�YLHZ� LW� DV� D� VHTXHQFH�RI� VHSDUDWHHOHPHQWDU\� VWDJHV� IRU� ZKLFK� LW� LV� HDV\� WR� GHWHUPLQH� LWV� QXPHULF� FKDUDFWHULVWLFV�&RPSDULVRQ� RI� TXDQWLWDWLYH� UHVXOWV� RI� PRGHO� LQYHVWLJDWLRQ� ZLWK� H[SHULPHQWDO� GDWDLQGLFDWHV� WKDW� WKLV�PRGHO� FDQ�EH� MXVWLILDEO\� DSSOLHG� IRU� SURFHVVHV� LQ� NLQHWLF�SDUW� RIH[SHULPHQWV�
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