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GZmqgh�bkke_^h\Zl_evkdbc�bgklblml�f_oZgbdb�Fhkdh\kdh]h�=hkm^Zjkl\_g�gh]h�mgb\_jkbl_lZ�bf��F�<�Ehfhghkh\Z�Fbqmjbgkdbc�ijhki_dl�����Fhkd\Z����������JhkkbyH�PDLO��ORVHY#LPHF�PVX�UX
JZkkfZljb\Zxlky�fh^_eb� ijhp_kkh\�� ijhl_dZxsbo� \ obfbq_kdbo� j_Zdpbyo� \]Za_� ijb� kbevghf� b j_adhf� \ha^_ckl\bb� gZ� ]Za�� ijb\h^ys_f� d gZjmr_gbx[hevpfZgh\kdh]h�jZ\gh\_kby�f_`^m�ihklmiZl_evgufb�b dhe_[Zl_evgufb�kl_�i_gyfb� k\h[h^u�fhe_dme�j_Z]_glh\� b k� hibkZgb_f� aZk_e_gghkl_c� hl^_evguodhe_[Zl_evguo�mjh\g_c��<uiheg_gZ�hp_gdZ�mkeh\bc�jZkkfhlj_gby�mjh\g_\h]hijb[eb`_gby� ijb� j_r_gbb� aZ^Zq� nbabdh�obfbq_kdhc� dbg_lbdb� gZ� ijbf_j_\ukhdhl_fi_jZlmjgh]h�\ha^moZ��Ij_^klZ\e_gu�ijbf_ju�hibkZgby�[Zau�fh^_�e_c�mjh\g_\uo�j_Zdpbc�^bkkhpbZpbb�b h[f_gguo�obfbq_kdbo�j_Zdpbc��MdZaZ�gu�djbl_jbb�\u[hjZ�j_dhf_g^m_fuo�fh^_e_c�ih�bo�mgb\_jkZevghklb��ijhklh�l_�b ^hklh\_jghklb�

<\_^_gb_
Ijhp_kku�l_jfbq_kdb�g_jZ\gh\_kghcobfbq_kdhc� dbg_lbdb�� wlh� ijhp_kku�� \dhlhjuo� hlkmlkl\m_l� jZ\gh\_kb_� f_`^mihklmiZl_evgufb�b dhe_[Zl_evgufb�kl_�i_gyfb�k\h[h^u�fhe_dme�dZd�ijb�ijhl_�dZgbb� obfbq_kdbo� j_Zdpbc �j_Z]bjmx�sbc� ]Za��� lZd� b [_a� obfbq_kdbo� ij_\jZ�s_gbc� �j_eZdkbjmxsbc� ]Za��� AgZqbl_ev�gh_� gZjmr_gb_� jZ\gh\_kby� f_`^m� mdZ�aZggufb� kl_i_gyfb� k\h[h^u� fhe_dmeijhbkoh^bl� ijb� kbevghf� b j_adhf� \ha�^_ckl\bb� gZ� ]Za� \ m^Zjguo� \hegZo�� ijbk\_joa\mdh\hf� l_q_gbb� \ khieZo�b kljm�yo�� \ ih]jZgbqguo� kehyo��ijb�bgl_gkb\�ghf� ]hj_gbb�� ^_lhgZpbb� b \aju\Zo�� ijbh[jZah\Zgbb�b j_ZebaZpbb�Zdlb\guo�kj_^\ jZaebqguo�eZa_jZo�b \ha^_ckl\bb�gZ�]ZaeZa_jgh]h�baemq_gby�JZkkfhlj_gb_� l_jfbq_kdb� g_jZ\gh�\_kguo� ijhp_kkh\� ijh\h^blky� \ ^\moijb[eb`_gbyo� dbg_lbdb� obfbq_kdbo� j_�Zdpbc���� \ hlkmlkl\b_� jZ\gh\_kby� f_`^mihklmiZl_evgufb�b dhe_[Zl_evgufb�kl_�

i_gyfb�k\h[h^u�fhe_dme�j_Z]_glh\��gh�kkhojZg_gb_f�[hevpfZgh\kdh]h� jZkij_^_�e_gby� �^\mo��b fgh]hl_fi_jZlmjguc� ]Za�fh^h\Zy�dbg_lbdZ����� \ hlkmlkl\b_� [hevpfZgh\kdh]hjZkij_^_e_gby� k hibkZgb_f� aZk_e_ggh�kl_c� hl^_evguo� dhe_[Zl_evguo� mjh\g_c�mjh\g_\Zy�dbg_lbdZ��GZebqb_�beb�hlkmlkl\b_�[hevpfZgh\�kdh]h�jZkij_^_e_gby�fhe_dme�ih�dhe_[Z�l_evguf� mjh\gyf� ijb\h^bl� d g_h[oh^b�fhklb�fh^_ebjh\Zgby� khhl\_lkl\_ggh�gZhkgh\_�fh^h\hc�beb�mjh\g_\hc�dbg_lbdb�<hafh`ghklv� ijbf_g_gby� lh]h� beb� ^jm�]h]h� ih^oh^Z� hij_^_ey_lky� jhevx� dhe_�[Zl_evgh�dhe_[Zl_evgh]h 99�h[f_gZ� \kj_^_�fhe_dme�j_Z]bjmxs_]h�]ZaZ�Fh^_ebjh\Zgb_�l_jfbq_kdb�g_jZ\gh�\_kgh]h�]ZaZ�hkgh\Zgh�gZ�ljbZ^_�nbabq_�kdbo�h[t_dlh\��qZklbpu �Zlhfu��fhe_dm�eu��bhgu��we_dljhgu���ijhp_kku� �j_amev�lZl�\aZbfh^_ckl\by�qZklbp���kj_^Z �kh\h�dmighklv�fgh`_kl\Z�qZklbp�b ijhl_dZx�sbo� ijhp_kkh\���Fh^_eb� wlbo� h[t_dlh\ij_^klZ\eyxlky� gZ� lj_o� mjh\gyo� �nbab�dZ�fZl_fZlbdZ�bgnhjfZlbdZ��
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� nbabq_kdZy� fh^_ev nhjfbjm_lky� \\b^_� h[jZah\�� ij_^klZ\e_gbc� b ^him�s_gbc�ijb�hibkZgbb�qZklbp��ijhp_kkh\b kj_^u�� fZl_fZlbq_kdZy� fh^_ev \dexqZ_lgZ[hj�i_j_f_gguo�^ey�hibkZgby�bkke_�^m_fuo�h[t_dlh\��nhjfmeu�� khhlghr_�gby�b mjZ\g_gby��k\yau\Zxsb_� wlb�i_�j_f_ggu_�b \oh^ysb_�\ gbo�iZjZf_ljub dhwnnbpb_glu�� bgnhjfZpbhggZy� fh^_ev ^Z_l� kljmd�lmjbjh\Zggh_�ij_^klZ\e_gb_�we_f_glh\bgnhjfZpbb�b k\ya_c�f_`^m�gbfb��j_Z�ebamxs__� nbabq_kdmx� b fZl_fZlbq_�kdmx�fh^_eb� ij_^f_lghc� h[eZklb�� qlhg_h[oh^bfh� ^ey� h[_ki_q_gby� gZdhie_�gby��h[jZ[hldb�b fZgbimebjh\Zgby�bg�nhjfZpb_c�\ bgl_j_kZo�ihevah\Zl_ey�Ih^jh[gh_� hibkZgb_� mjh\g_\uo� fh�^_e_c�ijhp_kkh\� \ obfbq_kdb� j_Z]bjmx�s_f� \ukhdhl_fi_jZlmjghf� ]Za_� ij_^�klZ\e_gh� \h�\lhjhf�ba^Zgbb�i_j\h]h� lh�fZ� KijZ\hqgbdZ ©Nbabdh�obfbq_kdb_ijhp_kku�\ ]Zah\hc�^bgZfbd_ª�>�@��
Hp_gdZ�g_h[oh^bfhklb�mjh\g_\h]hjZkkfhlj_gby�ijb�j_r_gbb�aZ^Zqobfbq_kdhc�dbg_lbdb�\ ]Za_\ukhdhc�l_fi_jZlmjuHlghkbl_evgh� [ukljuc� 99�h[f_gkihkh[kl\m_l�mklZgh\e_gbx�[hevpfZgh\�kdh]h� jZkij_^_e_gby� ih� dhe_[Zl_evgufmjh\gyf� j_Z]bjmxsbo� fhe_dme�� qlhh[_ki_qb\Z_l�ijbf_g_gb_�fh^h\hc�dbg_�lbdb��Ijhl_dZgb_�ijhp_kkh\�dhe_[Zl_ev�gh�ihklmiZl_evgh]h 97�h[f_gZ� b jZa�ebqguo�obfbq_kdbo�j_Zdpbc�ijb�jZaebq�guo� l_fi_jZlmjZo� b hlghkbl_evgh� f_^�e_gghf� 99�h[f_g_� ijb\h^bl� d jZaghh[�jZaguf� jZkij_^_e_gbyf� fhe_dme�j_Z]_glh\�b ijh^mdlh\�j_Zdpbc�ih�dhe_�[Zl_evguf� mjh\gyf� � d kms_kl\_gghcjheb�mjh\g_\hc�dbg_lbdb�

� Bgl_jg_l�bgnhjfZpby� h[� wlhf� KijZ\hqgbd_gZoh^blky�gZ�kZcl_�ba^Zl_evkl\Z� ©GZmqguc�fbjª�Jhkkby��Fhkd\Z���KWWS���ERRNLVK�LULQJ�UX!��aZdZa�gZ^hklZ\dm�� ih�Z^j_km��QDXPLU#EHQUDQ�UX!

Hp_gdZ� g_h[oh^bfhklb� j_r_gby� aZ�^Zq� \ mjh\g_\hf� ijb[eb`_gbb� fh`_l[ulv� \uiheg_gZ� ih� j_amevlZlZf� kjZ\g_�gby� kdhjhklb� ijhl_dZgby� 99�h[f_gZ� khkdhjhklvx�ijhl_dZgby�97�h[f_gZ�b ZgZ�eh]bqgh�� kh� kdhjhklvx� obfbq_kdbo� j_�Zdpbc� k khhl\_lkl\mxsbfb�dhgklZglZfbkdhjhklb� � �99N 7 �� � �97N 7 b � �FKN 7 ��]^_Zj]mf_gl�7 � l_fi_jZlmjZ�]ZaZ��GZb[he__agZqbfhc�hp_gdhc�\hafh`ghklb�mklZgh\�e_gby� [hevpfZgh\kdh]h� jZkij_^_e_gbyy\ey_lky�jZkq_l�kdhjhklb�mdZaZgguo�ijh�p_kkh\� k mqZklb_f� kZfuo� gb`gbo� � hk�gh\gh]h� b i_j\h]h� \ha[m`^_ggh]h� dhe_�[Zl_evguo�khklhygbc�fhe_dme�k khhl\_l�kl\mxsbfb�dhgklZglZfb�kdhjhklb�� � � �� � � �� � � �
��99 ��

97 ��
FK FK �
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A^_kv�bg^_dku����!�����!�mdZau\Zxlghf_jZ� f_gyxsboky� dhe_[Zl_evguo� kh�klhygbc�\ ijhp_kkZo�99��b 97�h[f_gh\�P � ghf_j� bkoh^gh]h� dhe_[Zl_evgh]hmjh\gy�fhe_dme�j_Z]_glh\� \ obfbq_kdhcj_Zdpbb�Hlghkbl_evgmx� kdhjhklv�ijhl_dZgbylh]h� beb� bgh]h� jZkkfZljb\Z_fh]h� ijh�p_kkZ� m^h[gh� hp_gblv�� bkihevamy� \ujZ�`_gb_� ^ey� oZjZdl_jgh]h� \j_f_gb� wlh]hijhp_kkZ� � � � ��7 N 7 QW  � �]^_� � �N 7 � dhgklZglZ�kdhjhklb��Q � ihe�gh_�qbkeh�qZklbp�\ _^bgbp_�h[t_fZ�]ZaZ�LZdbf� h[jZahf�� hlghr_gb_� kdhjhklbijhp_kkh\� fh`_l� [ulv� aZibkZgh� \ \b^_hlghr_gbc�oZjZdl_jguo�\j_f_g�KjZ\g_gb_�99�h[f_gZ�b 97�h[f_gZ� �� � � �� �99 ����97 ��
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J_amevlZl�lZdh]h�kjZ\g_gby�ijb\h^bld ke_^mxs_fm�\u\h^m�Mkeh\b_�h[jZah\Zgby�[hevpfZgh\kdh�]h�jZkij_^_e_gby� �^ey�hibkZgby�fh^h\hcdbg_lbdb��
99 97 99 FKW W W W� �

Mkeh\b_�hlkmlkl\by�[hevpfZgh\kdh]hjZkij_^_e_gby� �^ey� hibkZgby� mjh\g_\hcdbg_lbdb��
99 97 99 FKW ! W W ! W� �LZdbf� h[jZahf� jZ\_gkl\h� 99 97W  Wb 99 FKW  W y\ey_lky� mkeh\ghc� ]jZgbp_ci_j_oh^Z�hl�fh^h\h]h�d mjh\g_\hfm�hib�kZgbx�ijhp_kkh\�Hp_gdZ� wnn_dlZ� [hevpfZgbaZpbb� aZ�\bkbl� hl� dhgdj_lguo� mkeh\bc� j_rZ_fhcaZ^Zqb� � fhe_dmeyjgh]h� khklZ\Z� ]ZaZ�l_fi_jZlmjgh]h�j_`bfZ�bamqZ_fh]h�ijh�p_kkZ�� fh^_e_c�� hibku\Zxsbo� dhe_[Z�l_evguc� wg_j]hh[f_g�� Ijbf_jhf� lZdhchp_gdb� fh]ml� [ulv� ijhp_kku� \ \ukhdh�l_fi_jZlmjghf� \ha^mo_� aZ� njhglhfm^Zjghc�\hegu�k mqZklb_f�fhe_dme�ZahlZ�dbkehjh^Z�b hdbkb�ZahlZ�� ^h�aZ\_jr_gby^bkkhpbZpbb�� ;hevrmx� jhev� ijb� wlhfb]jZxl� jZ^bdZeu� � Zlhfu� dbkehjh^Z� bZahlZ��h[jZamxsb_ky�\ wlbo�kf_kyo�JZkkfhljbf� j_amevlZlu� kjZ\g_gby� oZ�jZdl_jguo�\j_f_g�99�h[f_gZ�b 97�h[f_gZ\ ^bZiZahg_� l_fi_jZlmj� ����·����� .�� <dZq_kl\_� hkgh\gh]h� \havf_f� ijhp_kk� 99�h[f_gZ 1���� � 2����o 1���� � 2����� �\kdh[dZo� mdZaZgu� ghf_jZ� dhe_[Zl_evguomjh\g_c�� ^ey� kjZ\g_gby� k 97�h[f_ghfijb� klhedgh\_gbyo�fhe_dme� 1� b 2� �gZi_j\hf� dhe_[Zl_evghf� mjh\g_�� k 1�� 1��12��2��2��< jZkkfZljb\Z_fhf� ^bZiZahg_� l_f�i_jZlmj�agZq_gby�dhgklZgl�kdhjhklb� 99Nb 97N \ jZkq_lZo�ih�jZaebqguf�fh^_eyfaZf_lgh� jZaebqZxlky�� LZd�� ijbf_g_gb_h[h[s_gghc� l_hjbb� R\ZjpZ �KeZ\�kdh]h �=_jpn_ev^Z� �66+�� �kf�� >�@�� klj������fh^_ev 9�����fh^_eb� \hafms_ggh]h

]Zjfhgbq_kdh]h� hkpbeeylhjZ� �fh^_eb:^Zfh\bqZ�� �kf�� >�@�� klj�� ����� fh^_ev9����b h[h[s_gghc� wcdhgZevghc�fh^_eb=hj[Zq_\Z� �kf�� >�@��klj�� �����fh^_ev�9���[_a�mq_lZ�hlf_qZ_fuo�\ i_j\uo�^\mo�fh�^_eyo� h]jZgbq_gbc� �\ur_� ����� .��ijb�\h^bl�d j_amevlZlZf��ijb\_^_gguf�\ lZ[�ebp_���
LZ[ebpZ��AgZq_gby� � �99 97OJ W W \ jZkq_lZo�ihfh^_eyf��mdZaZgguf�\ l_dkl_��ijb�97�h[f_g_�1� � fhe_dme�1� ijb�klhedgh\_gbyo�kfhe_dmeZfb�2�2� � fhe_dme�2� ijb�klhedgh\_gbyo�kfhe_dmeZfb�1�Fh^_ev 7  ���� ���� ����� �����

�
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J_amevlZlu� jZkq_lZ� hlghr_gby99 97W W ih� gZb[he__� ^hklh\_jghc� fh�^_eb� =hj[Zq_\Z� ^ey� mdZaZgguo� \ur_ijhp_kkh\�h[f_gZ�ijb\h^ylky�gZ�jbk� ��b���Fh^h\h_� ijb[eb`_gb_� \hafh`gh� ijbjZkkfhlj_gbb� dhe_[Zl_evgh]h� wg_j]hh[�f_gZ�fhe_dme�ZahlZ�ijb�g_�kebrdhf�\u�khdbo�l_fi_jZlmjZo��djhf_�klhedgh\_gbck ZlhfZfb�1��2��kf��jbk����Dhe_[Zl_evguc�wg_j]hh[f_g�fhe_dmedbkehjh^Z� ijb\h^bl� d g_h[oh^bfhklbijbf_g_gby� mjh\g_\h]h� ijb[eb`_gby�qlh� lZd`_� hkh[_ggh� kms_kl\_ggh� ijbmq_l_�klhedgh\_gbc�k ZlhfZfb�1��2� �kf�jbk����LZdbf� h[jZahf�� \uy\ey_lky� \Z`gZyjhev� mjh\g_\h]h� jZkkfhlj_gby� dbg_lbdb\ kf_kyo�k ZlhfZjgufb�dhfihg_glZfb�Obfbq_kdb_� j_Zdpbb� gZjmrZxl[hevpfZgh\kdh_� jZkij_^_e_gb_� ih� dhe_�
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[Zl_evguf� mjh\gyf� fhe_dme�� dhlhjh_\hkklZgZ\eb\Z_lky� lhevdh� \ j_amevlZl_[ukljh]h� 99�h[f_gZ�� Jhev� obfbq_kdboj_Zdpbc�hp_gbf�gZ�ijbf_j_�^bkkhpbZpbbfhe_dme�1���2���

Jbk����Hlghr_gb_�oZjZdl_jgh]h�\j_f_gb� 99Wdhe_[Zl_evgh�dhe_[Zl_evgh]h�99�h[f_gZ�ijbklhedgh\_gbyo� fhe_dme� 1� �2� dh� \j_f_gb97W dhe_[Zl_evgh�ihklmiZl_evgh]h� 97�h[�f_gZ�\ fhe_dme_�ZahlZ�1� ijb�klhedgh\_gbyo���� 1����o�����1����� 1�� ��o�����1������ 1���o�����12�����1����o�����2�����1����o�����2�GZb[he__� h[hkgh\Zggh_�fh^_ebjh\Z�gb_�ijhp_kkh\�obfbq_kdhc�dbg_lbdb�ijb\ukhdbo� l_fi_jZlmjZo� h[_ki_qb\Z_lkyijb�j_r_gbb�^bgZfbq_kdbo�aZ^Zq�klhed�gh\_gby�fhe_dme� \ jZfdZo� deZkkbq_kdhcf_oZgbdb� b bkihevah\Zgbb� f_lh^Z� ijy�fh]h� klZlbklbq_kdh]h� fh^_ebjh\Zgby�<uihegy_fZy� lZdbf� h[jZahf� qbke_ggZyj_ZebaZpby� j_r_gby� mjZ\g_gby� =Zfbev�lhgZ� k bkihevah\Zgb_f� klZlbklbq_kdh]hjhau]jurZ�gZqZevguo�^Zgguo�hij_^_ey�_lky�dZd�f_lh^�d\ZabdeZkkbq_kdbo�ljZ_d�lhjbc��FDL���Mjh\g_\u_�dhgklZglu�kdh�jhklb�^bkkhpbZpbb� GN ��ihemq_ggu_�\ j_�amevlZl_�\uqbke_gbc�ih�FDL��ij_^klZ\�e_gu�\ hibkZgbb� J�fh^_eb�Ehk_\Z�b fh�

^_eb� E_\bpdh]h� �kf�� gb`_�� k jZkq_lhfi_j_oh^h\� fhe_dme� k hkgh\gh]h� dhe_[Z�l_evgh]h�mjh\gy�� �P  ��

Jbk����Hlghr_gb_�oZjZdl_jgh]h�\j_f_gb� 99Wdhe_[Zl_evgh�dhe_[Zl_evgh]h�99�h[f_gZ�ijbklhedgh\_gbyo� fhe_dme� 1� �2� dh� \j_f_gb97W dhe_[Zl_evgh�ihklmiZl_evgh]h� 97�h[�f_gZ� \ fhe_dme_� dbkehjh^Z 2� ijb� klhedgh�\_gbyo���� 2����o�����1����� 2�� ��o�����1������ 2���o�����12�����2����o�����2�����2����o�����2�
Ijbf_ju�ihemq_gguo�\ jZkq_lZo�hl�ghr_gbc� oZjZdl_jgh]h� \j_f_gb� 99�h[f_gZ�d oZjZdl_jghfm�\j_f_gb�obfbq_�kdhc� j_Zdpbb� ^ey� jZaebqguo� fh^_e_c99�h[f_gZ�b obfbq_kdbo�j_Zdpbc�\ \ha�^mo_�ij_^klZ\e_gu�gZ�jbk�� ��� ���Jbkmghd�� ijb� jZkkfhlj_gbb� ^bkkhpbZpbb� fhe_�dme� ZahlZ� �ijb� �P  �� ih� fh^_eyf�FDL^_fhgkljbjm_l�\hafh`ghklv�ijbf_g_gbyfh^h\h]h�hibkZgby�obfbq_kdhc�dbg_lbdb\iehlv�^h�\ukhdbo�l_fi_jZlmj�JZkkfhlj_gb_� ^bkkhpbZpbb� fhe_dmedbkehjh^Z��ijb� �P  ���dZd�b ijb�kjZ\g_�gbb jheb�99�h[f_gZ�k 97�h[f_ghf��mdZ�au\Z_l� gZ� g_h[oh^bfhklv� mjh\g_\h]hhibkZgby� dbg_lbdb� ijb� \ukhdbo� l_fi_�jZlmjZo��kf��jbk����
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Jbk���� 99W ±� oZjZdl_jgh_� \j_fy� 99�h[f_gZih�l_hjbb�66+ ijb�klhedgh\_gbyo���� 2����o�����1� ��o������� 2�� ��o�����12��o������� 12��o�����1� ��o���FKW ±� oZjZdl_jgh_� \j_fy� ^bkkhpbZpbb�fhe_�dme�ZahlZ�k mjh\gy� �P  ih�J�fh^_eb

Jbk���� 99W ±� oZjZdl_jgh_� \j_fy� 99�h[f_gZijb�klhedgh\_gbyo���� 2� ��o�����1� ��o���ih�l_hjbb�66+������2� ��o�����2� ��o����j_ahgZgkguc�h[f_g��ihfh^_eb�:^Zfh\bqZ�� FKW ±�oZjZdl_jgh_�\j_fy^bkkhpbZpbb� fhe_dme� dbkehjh^Z� k mjh\gy�P  ih�fh^_eb�E_\bpdh]h

Ijh\_^_ggu_�hp_gdb�wnn_dlZ�[hevp�fZgbaZpbb� \ \ukhdhl_fi_jZlmjghf� \ha�^mo_�g_�y\eyxlky�h^ghagZqgufb�� jZaeb�qby�j_amevlZlh\�jZkq_lZ�ih�l_f�beb�bguffh^_eyf� jZkkfZljb\Z_fuo� ijhp_kkh\^hklb]Zxl� [he__� h^gh]h� ihjy^dZ� ih� \_�ebqbg_��L_f�g_�f_g__��wlb�hp_gdb�iha\h�eyxl�k^_eZlv�ke_^mxsb_�\u\h^u�� J_r_gb_� aZ^Zq� l_jfbq_kdb� g_jZ\gh�\_kghc� obfbq_kdhc� dbg_lbdb� \ fh^h�\hf� ijb[eb`_gbb� k [hevpfZgh\kdbfjZkij_^_e_gb_f� ih� dhe_[Zl_evguf� kh�klhygbyf�jZaebqguo�fhe_dme�gZb[he__h[hkgh\Zgh� ijb� g_\ukhdbo� l_fi_jZlm�jZo�� G_h[oh^bfhklv�j_r_gby� aZ^Zq� obfb�q_kdhc� dbg_lbdb� \ mjh\g_\hf� ijb[eb�`_gbb� k hibkZgb_f� aZk_e_gghklb� jZa�ebqguo� dhe_[Zl_evguo� mjh\g_c� fhe_�dme�\hajZklZ_l�ijb�jZkkfhlj_gbb�[he__\ukhdbo�agZq_gbc l_fi_jZlmju�� Mjh\g_\h_� hibkZgb_� \ rbjhdhf� ^bZ�iZahg_�l_fi_jZlmj�g_h[oh^bfh�ijb�mq_�l_� klhedgh\_gbc� k ZlhfZjgufb� dhfih�g_glZfb��jZ^bdZeZfb�
;ZaZ�mjh\g_\uo�fh^_e_c�l_jfbq_kdbg_jZ\gh\_kguo�ijhp_kkh\Ijb� jZkkfhlj_gbb� ijhp_kkh\� fh^h�\hc�b mjh\g_\hc�dbg_lbdb�hkgh\ghc�ijh�[e_fhc�y\ey_lky�agZgb_�dhwnnbpb_glh\�\khhl\_lkl\mxsbo� mjZ\g_gbyo�� \_ebqbgdhgklZgl� kdhjhklb� dhe_[Zl_evgh]h� wg_j�]hh[f_gZ�b obfbq_kdbo�j_Zdpbc��Wlb�\_�ebqbgu� y\eyxlky� p_e_\ufb� nmgdpbyfbbgnhjfZpbhggh]h� nhg^Z�� g_h[oh^bfh]h^ey�j_r_gby�ihklZ\e_gghc�aZ^Zqb�Wlhl�bgnhjfZpbhgguc�nhg^�khklhblba�^\mo�qZkl_c�����ojZgbfuc� �wdkl_gkb\�guc��nhg^�\ \b^_�[Za�^Zgguo� \dexqZx�sbo�dhgdj_lgu_�k\_^_gby�h l_o�beb�bguo\_ebqbgZo� dhgklZgl� kdhjhklb� dhe_[Z�l_evgh]h�wg_j]hh[f_gZ�b obfbq_kdbo�j_�Zdpbc�� ��� eh]bdh�Ze]hjblfbq_kdbc� �bg�l_gkb\guc��nhg^�\ \b^_�[Za�fh^_e_c��ih�a\heyxsbo� \uqbkeylv� agZq_gby� wlbodhgklZgl�\ lhf�beb�bghf�ijb[eb`_gbb�
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>Zggu_�� hkgh\Zggu_� gZ� wdki_jlghfZgZeba_� ba\_klguo� jZ[hl�� \ hkgh\ghf� �wdki_jbf_glZevguo�� him[ebdh\Zgu� \hfgh]bo�kijZ\hqgbdZo�b h[ahjZo��h^gZdh�\wlbo�[ZaZo�^Zgguo�fZeh�k\_^_gbc�h l_j�fbq_kdb� g_jZ\gh\_kguo� j_Zdpbyo�� ;Zau^Zgguo�\dexqZxl��dZd�ijZ\beh��k\_^_gbyh \_ebqbgZo�dhgklZgl�kdhjhklb�l_jfbq_�kdb�jZ\gh\_kguo�j_Zdpbc�\ \b^_�Ziijhd�kbfbjh\Zgguo�nmgdpbc�l_fi_jZlmju�]Z�aZ� � �N 7 ��K\_^_gby� h dhgklZglZo� kdhjh�klb� l_jfbq_kdb� g_jZ\gh\_kguo� j_Zdpbcij_^klZ\eyxlky� nhjfmeZfb�� j_Zebamx�sbfb� aZibkb� fh^_e_c� ijhp_kkh\ � ^ey^\mol_fi_jZlmjghc��fh^h\hc��dbg_lbdb�\\b^_� � �N 7 �7v �� ]^_� 7v � dhe_[Zl_evgZyl_fi_jZlmjZ��a^_kv�b ^Ze__�� ZgZeh]bqgh^ey� fgh]hl_fi_jZlmjgh]h� ]ZaZ�� b ^eymjh\g_\hc�dbg_lbdb�\ \b^_� � �N 7 �P ��]^_P � ghf_jZ�dhe_[Zl_evguo�mjh\g_c�GZb[he__�qZklh�\ wdki_jbf_glZevguob l_hj_lbq_kdbo�jZ[hlZo�jZkkfZljb\Zxl�ky� j_Zdpbb� \ hij_^_e_gguo� dhe_[Zl_ev�guo� khklhygbyo� lhevdh� fhe_dme�j_Z�]_glh\�� eb[h� lhevdh� fhe_dme�ijh^mdlh\j_Zdpbb��b j_`_�� lh]^Z��dh]^Z�\ j_Zdpb�yo� nbdkbjmxlky� dhe_[Zl_evgu_� khklhy�gby�dZd�j_Z]_glh\��lZd�b ijh^mdlh\�j_Zd�pbb��LZdbf�h[jZahf��mjh\g_\Zy�dbg_lbdZobfbq_kdbo� j_Zdpbc� bf__l� ljb� ijb[eb�`_gby�Bkoh^gZy�mjh\g_\Zy�dbg_lbdZ � \ j_�Zdpbx� \klmiZxl� fhe_dmeu�j_Z]_glu� \hij_^_e_gguo� dhe_[Zl_evguo� khklhygb�yo��Z jZkij_^_e_gb_�h[jZamxsboky�fhe_�dme�ijh^mdlh\� j_Zdpbb� ih� dhe_[Zl_ev�guf� khklhygbyf� g_� nbdkbjm_lky� �eb[hwlb� khklhygby� hlkmlkl\mxl� � ^ey� h^gh�Zlhfguo�qZklbp��

J_amevlbjmxsZy� mjh\g_\Zy� dbg_lbdZ� mdZau\Zxlky� dhe_[Zl_evgu_� khklhygbyfhe_dme��h[jZamxsboky�\ j_Zdpbb�� Z jZk�ij_^_e_gb_�ih�dhe_[Zl_evguf�khklhygbyffhe_dme��\klmiZxsbo�\ j_Zdpbx��g_�nbd�kbjmxlky��eb[h�wlb�khklhygby�hlkmlkl\mxl� ^ey�h^ghZlhfguo�qZklbp��IhegZy� mjh\g_\Zy� dbg_lbdZ � jZk�kfZljb\Zxlky� dhe_[Zl_evgu_� khklhygbydZd� fhe_dme�j_Z]_glh\�� lZd� b fhe_dme�ijh^mdlh\�j_Zdpbb�Knhjfbjh\ZggZy� b ih^]hlh\e_ggZy[ZaZ� mjh\g_\uo� fh^_e_c� \dexqZ_l� \h�k_fv�fh^_e_c�DhgklZglZ� kdhjhklb� ^bkkhpbZpbb^\moZlhfguo�fhe_dme�gZ�P�hf�mjh\g_�ihfh^_eb� FwjjhmgZ�LjbghjZ� � fh^_ebjZkij_^_e_gghc�\_jhylghklb�^bkkhpbZpbb�>�@��klj������������fh^_eb�K�����K�����jZ\�gZ
� � � � � �� �� H[S � �PGP G 4 7 (N 7 N 7 4 8 N 7 8­ ½ª º° °§ · �® ¾¨ ¸« »� © ¹° ¬ ¼°¯ ¿v

v

]^_� �GN � l_jfbq_kdb� jZ\gh\_kgZy� dhg�klZglZ� kdhjhklb�� P( � dhe_[Zl_evgZywg_j]by�gZ�P�hf�mjh\g_�� 4v � klZlbklb�q_kdZy� kmffZ� ih� dhe_[Zl_evguf� khklhy�gbyf�� 8 � iZjZf_lj�� oZjZdl_jbamxsbcjZkij_^_e_gb_�\_jhylghklb�^bkkhpbZpbb�Mjh\g_\u_� dhgklZglu� kdhjhklb� j_�Zdpbc�h[f_gZ� IPN \ ij_^iheh`_gbb�ihe�ghc� wnn_dlb\ghklb� ihklmiZl_evghcwg_j]bb� klhedgh\_gby� j_Z]_glh\� \ ij_�h^he_gbb�wg_j]bb�Zdlb\Zpbb� D( b mq_lZwnn_dlb\ghklb� \deZ^Z� dhe_[Zl_evghcwg_j]bb� \ wg_j]bx� Zdlb\Zpbb� D(D �D�fh^_ev��aZibku\Zxlky�\ \b^_BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
� � � � � �H[S D PIP D P( (N 7 $ 7 ( (N7�Dª º � � � T �D« »¬ ¼ �BBBBBBBBBBBBBBBBBBBBBBBBBB

]^_�D � dhwnnbpb_gl�wnn_dlb\ghklb�dh�e_[Zl_evghc� wg_j]bb�� T � nmgdpby� Ow� \bkZc^Z�� � � �[T  ijb� �[ t �� � � �[T  ijb� �[ � ��Ij_^wdkihg_gpbZevguc�fgh`b�
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l_ev� � �$ 7 ih� hp_gd_� [ebahd� d \_ebqbg_dhgklZglu� kdhjhklb� ]Zahdbg_lbq_kdboklhedgh\_gbc�� qZklhl_� klhedgh\_gbc�ijb_^bgbqghc� dhgp_gljZpbb� qZklbp� �� ��� �= 5 N7 S SP �� �5 � jZ^bmk� mijm�]h]h�klhedgh\_gby��P � ijb\_^_ggZy�fZk�kZ klZedb\Zxsboky�qZklbp�AgZq_gby� dhwnnbpb_glZ� D ^ey� fgh�]bo� j_Zdpbc� bkoh^ghc� mjh\g_\hc� dbg_�lbdb�ijb\h^ylky�\ >�@��ijbf_ju��D  �����^ey�j_Zdpbb�1�� �P����2�o 1���12��D  �����^ey�j_Zdpbb�2� �P� � 1o 2���12��D ������^ey�j_Zdpbb�12 �P����2�o 1���2��D  ������^ey�j_Zdpbb�2+ �P� � +� o +�2��+�b ^jm]b_�� kf��hibkZgb_�fh^_eb�K���\ >�@��klj�������:iijhdkbfZpby�j_amevlZlh\�j_r_gbyaZ^Zq� ih�f_lh^m� d\ZabdeZkkbq_kdbo� ljZ�_dlhjbc�iha\hey_l�knhjfmebjh\Zlv�khhl�\_lkl\mxsmx�fh^_ev��D lZdbf� fh^_eyfhlghkblky�fh^_ev�E_\bpdh]h�^ey�j_Zdpbcobfbq_kdh]h� h[f_gZ� b J�fh^_ev� Ehk_\Z^ey� j_Zdpbc� ^bkkhpbZpbb� k mq_lhf� j_�Zevgh]h� \gmljbfhe_dmeyjgh]h� ihl_gpbZ�eZ� Jb^[_j]Z �DeZcgZ� JbkZ� b f_`fhe_�dmeyjgh]h� ihl_gpbZeZ� ;hjgZ �FZc_jZ� kiZjZf_ljZfb�� ihemq_ggufb� \ wdki_jb�f_glZo�ih�jZkk_ygbx�fhe_dmeyjguo�imq�dh\�Ih� fh^_eb�E_\bpdh]h� �>�@�� klj�� ����fh^_ev�K�����kf��>�@��ZiijhdkbfZpby�j_

amevlZlh\�j_r_gby�^bgZfbq_kdhc� aZ^Zqbklhedgh\_gbc� ^ey� j_Zdpbc� obfbq_kdh]hh[f_gZ�\ ijb[eb`_gbb�bkoh^ghc�mjh\g_�\hc�dbg_lbdb�ijb\h^bl�d mjh\g_\hc�dhg�klZgl_�kdhjhklb�
� � � �H[S D PIP D P( (N 7 $ ( (N7ª º�J � � �T �J« »E¬ ¼�

]^_� �E J � iZjZf_lju�� oZjZdl_jbamxsb_\deZ^� ihklmiZl_evghc� b dhe_[Zl_evghcwg_j]bc�\ j_Zdpbx�� � �� ��� �$ 5 N7| S SP �T � nmgdpby�Owc\bkZc^Z��Ijbf_ju�ijb�\_^_gu�\ lZ[ebp_���
LZ[ebpZ��

J_Zdpby D( �w< E J
� ��+ 2 2+ +P � o � ���� ���� ����� ��1 2 12 1P � o � ���� ���� ����
� ��2 1 12 2P � o � ���� ���� ����
Mjh\g_\Zy�dhgklZglZ�kdhjhklb�^bkkh�pbZpbb�ih�J�fh^_eb�Ehk_\Z� �>�@��klj������fh^_ev�K�����>�@��aZibku\Z_lky�\ \b^_BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � � � �^ ` � �� �^ ` � �� � H[S � � H[SH[S � H[S � � H[SPP 7 ' 7(N 7 � ( N 7 7 ' 7 7� J � T � �ª º ª ºJ§ · ¬ ¼ ¬ ¼ ¨ ¸ � J � � � Tª º ª º© ¹ ¬ ¼ ¬ ¼ �� � � � � �� H[S � H[SN 7 $ ' 7 7 � � � � Tª º¬ ¼ �BBBBBBBBBBBBBBBBBBBBBBBBBB
]^_� � ��N 7 � l_jfbq_kdb�jZ\gh\_kgZy�dhg�klZglZ�kdhjhklb�^bkkhpbZpbb�� ' � wg_j�]by� ^bkkhpbZpbb�� P( � dhe_[Zl_evgZywg_j]by�gZ�P�hf�mjh\g_� �\ ]jZ^mkZo���T �oZjZdl_jbklbq_kdZy�dhe_[Zl_evgZy�l_fi_�jZlmjZ�fhe_dme��: � ij_^wdkihg_gpbZev�guc� fgh`bl_ev� \ _^bgbpZo� >kf��fhev�k@�

AgZq_gby� iZjZf_ljZ� J ihemqZxlky� iml_fkjZ\g_gby� k j_amevlZlZfb� wdki_jbf_glh\ih� bamq_gbx� dbg_lbdb� ^bkkhpbZpbb� \m^Zjguo�\hegZo��kf��lZ[ebpm���JZkq_lu� ih� iheghc� �VWDWH�WR�VWDWH�mjh\g_\hc� dbg_lbd_� \uiheg_gu� F�X�Ih]hk[_dyghf� >�@�^ey� h[f_gguo� j_Zdpbc1��P� �2o12�Pc� �1� b
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&2�P� �1o&1�Pc����2��GZ�jbk�� ��ij_^�klZ\e_gu�j_amevlZlu�jZkq_lh\�^ey�i_j\hcba�wlbo�j_Zdpbc�

Jbk���� <_jhylghklv� h[f_gghc� j_Zdpbb1��P� � 2o12�Pc� �1� ^ey� jZaebqguodhe_[Zl_evguo� khklhygbc� P fhe_dmeu� 1� \aZ\bkbfhklb�hl�dhe_[Zl_evgh]h� khklhygby�Pcfhe_dmeu�12�
Kj_^b�^jm]bo�mjh\g_\uo�fh^_e_c�hl�f_lbf�lZd`_�� Fh^_ev�<ZjgZlpZ�gZ�hkgh\_�l_hjbb�j_Z�]bjmxsbo� l\_j^uo� kn_j� �>�@�� klj�� ����fh^_ev�K������ Fh^_ev� \b[jhgguo� l_jfh\� �ih� KlZjb�dh\kdhfm� >�@�� klj�� �����fh^_ev�K����� ^eyiheghc�mjh\g_\hc�dbg_lbdb�� dZd�j_amev�lZl� jZkq_lZ� \_jhylghklb� we_dljhggh�g_Z^bZ[Zlbq_kdh]h�i_j_oh^Z�f_`^m�k^\b�gmlufb� ihl_gpbZevgufb� ih\_joghklyfb�kf��>�@��� L_hj_lbdh�bgnhjfZpbhggh_� ijb[eb`_�gb_��hkgh\Zggh_�gZ�\uqbke_gbb�l�g��Zijb�hjguo� dhgklZgl� kdhjhklb� �ih� iehlghklbdhe_[Zl_evguo�khklhygbc�fhe_dme�b ihe�ghc� wg_j]bb� kbkl_fu� klZedb\ZxsbokyqZklbp��b ihijZ\hqgh]h�iZjZf_ljZ�k mq_�lhf�ba\_klguo�j_Zevguo�dhgklZgl� kdhjh�klb��>�@��klj�������fh^_ev�K�����<_jbnbdZpby� mjh\g_\uo� fh^_e_c� gZhkgh\_�j_amevlZlh\�ljZ_dlhjguo�jZkq_lh\ihdZau\Z_l�� qlh� iZjZf_lju� fh^_e_c� g_y\eyxlky�ihklhyggufb� \_ebqbgZfb�b aZ�\bkyl�hl�l_fi_jZlmju�7 b ghf_jZ�dhe_[Z�l_evgh]h�mjh\gy�P��LZd��kh]eZkgh� >�@��iZ�jZf_lj� 8 \ fh^_eb� FwjjhmgZ�LjbghjZijb� gbadbo� l_fi_jZlmjZo� b ��P ! klj_�

fblky� d 8 of �� jZ\_g� � �8 ' ijb����7 d .�� ��P a b ijb� ����7 ! .���P ! ��Z ijb� ����7 t .�b ��P a jZ\_g�8 7 �� < jZ[hl_� >�@� ^ey� j_Zdpbb� ��1 2 12 1P � o � j_amevlZlu� FDLih�jZkq_lm�mjh\g_\hc�dhgklZglu�kdhjhklb� �N P Ziijhdkbfbjh\Zgu� q_luj_oiZjZ�f_ljbq_kdhc� aZ\bkbfhklvx� ^ey� g_kdhev�dbo�agZq_gbc�l_fi_jZlmju�7 \ ^bZiZahg_���� �����7  y .�� ijZdlbq_kdh_� ijbf_�g_gb_� wlbo� ZiijhdkbfZpbc� aZljm^gy_lkybo� h]jZgbq_gghklvx�� hlkmlkl\b_f� khhl�\_lkl\mxsbo� nhjfme� k aZ\bkbfhklvx� �N P hl�l_fi_jZlmju�7��Wlb�j_amevlZlu�dZd�b ^ey�fgh]bo�^jm]bo�j_Zdpbc��g_�fh�]ml�[ulv�ijbgylu�\ klZlmk_�fh^_e_c�ijh�p_kkh\�� ihkdhevdm� hgb� ij_^klZ\eyxlebrv� dhgdj_lgmx� bgnhjfZpbx� h dhg�dj_lguo�j_Zdpbyo�� k hij_^_e_gghc�^hk�lh\_jghklvx�� gh� [_a� mgb\_jkZevghklb� bijhklhlu�
Djbl_jbb�\u[hjZ�fh^_e_c�mgb\_jkZevghklv��ijhklhlZ��^hklh\_j�ghklv<u[hj� fh^_eb� ^ey� ijZdlbq_kdh]hijbf_g_gby� hij_^_ey_lky� __ mgb\_jkZev�ghklvx�� ijhklhlhc� b ^hklh\_jghklvx�lhqghklvx��� Mgb\_jkZevghklv� fh^_ebij_^mkfZljb\Z_l� \hafh`ghklv� jZkkfhl�j_gby�[hevrh]h�djm]Z�ijhl_dZxsbo�ijh�p_kkh\��\ lhf�qbke_�ijb�hibkZgbb�j_Zdpbck mqZklb_f�jZ^bdZeh\�b ^jm]bo�g_Z^bZ[Z�lbq_kdbo�ijhp_kkh\�< ^\mol_fi_jZlmjghf� �fh^h\hf��ijb�[eb`_gbb�gZb[he__�mgb\_jkZevghc�b ijh�klhc� y\ey_lky�fh^_ev�IZjdZ�� dh]^Z� \ h[�s_ijbgylhf� \ujZ`_gbb� ^ey� dhgklZglukdhjhklb� obfbq_kdhc� j_Zdpbb� \_ebqbgZZj]mf_glZ� � l_fi_jZlmju� ]ZaZ� \dexqZ_lijhklmx� aZ\bkbfhklv� hl� dhe_[Zl_evghcl_fi_jZlmju� \ khhl\_lkl\bb� k [hevpfZ�gh\kdbf� jZkij_^_e_gb_f� fhe_dme�j_Z]_glh\�ih�dhe_[Zl_evguf�mjh\gyf��kf�>�@�� klj�� ������Kj_^b� mjh\g_\uo� fh^_e_c^hklZlhqgh� mgb\_jkZevgu� b hibku\Zxl
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[hevrh_� qbkeh� j_Zdpbc� D�fh^_ev� b fh�^_ev�FwjjhmgZ�LjbghjZ�k ijhklufb�fZ�l_fZlbq_kdbfb� khhlghr_gbyfb� �kf�� \u�r_��Dhgdj_lgu_� h]jZgbq_gby� \hafh`gh�klb�ijbf_g_gby�fh^_e_c�mdZaZgu�\ khhl�\_lkl\mxsbo�jZa^_eZo�kijZ\hqgbdZ�>�@�J_r_gb_� ijh[e_fu� ^hklh\_jghklb�lhqghklb�� hibjZ_lky� gZ� j_amevlZlu� wdk�i_jbf_glZevguo�bkke_^h\Zgbc�b fh^_eb�jh\Zgb_�^bgZfbdb�klhedgh\_gbc�ih�f_lh�^m�d\ZabdeZkkbq_kdbo� ljZ_dlhjbc� �FDL��DZd�mdZau\Zehkv�\ur_��j_amevlZlu� wdki_�jbf_glh\�b j_ZebaZpbb�FDL�ijbf_gyxlkyijb� \_jbnbdZpbb�fh^_e_c� b hij_^_e_gbbagZq_gbc�iZjZf_ljh\� \ wfibjbq_kdbo�fh�^_eyo�
AZdexq_gb_Kh\j_f_ggh_� bgnhjfZpbhggh_� h[_k�i_q_gb_�fh^_ebjh\Zgby�ijhp_kkh\�l_jfb�q_kdb�g_jZ\gh\_kghc�obfbq_kdhc�dbg_lb�db� kihkh[kl\m_l� j_r_gbx� aZ^Zq� ]Zah\hc^bgZfbdb�b eZa_jghc�nbabdb��JZajZ[Zlu�

\Z_fu_�[Zau�fh^_e_c� h[_ki_qb\Zxl� ijh�\_^_gb_� bkke_^h\Zgbc� \ hlkmlkl\b_� bg�nhjfZpbb� h dbg_lbq_kdbo� oZjZdl_jbklb�dZo� \ ba\_klguo� [ZaZo� ^Zgguo�� <hafh`�ghklv�b p_e_khh[jZaghklv�ijbf_g_gby�j_�dhf_g^m_fhc� fh^_eb� hij_^_ey_lky� mjh\�g_f�__ mgb\_jkZevghklb��ijhklhlu�b ^hk�lh\_jghklb�JZa\blbx�b gZdhie_gbx�nhg^Z�fh^_�e_c��bo� ZgZebam�� wdki_jlba_� b fh^bnbdZ�pbb [m^_l� kihkh[kl\h\Zlv� ijbf_g_gb_we_dljhgguo� dhee_dpbc� b we_dljhgguo`mjgZeh\�� dZd� hkgh\u� kh\j_f_ggh]h� bg�nhjfZpbhggh]h�h[_ki_q_gby�gZmqguo�bk�ke_^h\Zgbc��< qZklghklb��ih� l_f_� klZlvblZdbf� ba^Zgb_f� k ����� ]h^Z� y\ey_lkyWe_dljhgguc� `mjgZe� ©Nbabdh�obfbq_kdZy� dbg_lbdZ� \ ]Zah\hc� ^bgZfb�d_ª�� k dhlhjuf� fh`gh� hagZdhfblvky� gZkZcl_�KWWS���ZZZ�FKHPS\V�HGX�UX�:\lhju� ijbagZl_evgu� F�X�Ih]hk�[_dygm� b ?�=�Dhe_kgbq_gdh� aZ� ihe_agu_h[km`^_gby�b khljm^gbq_kl\h�b [eZ]h^Z�jyl�L�:�Kmj`bdh\m� aZ� ih^]hlh\dm� klZlvbd im[ebdZpbb�
Ebl_jZlmjZ

�� Nbabdh�obfbq_kdb_�ijhp_kku�\ ]Zah\hc^bgZfbd_�� KijZ\hqgbd�� Lhf� ��� >bgZ�fbdZ� nbabdh�obfbq_kdbo� ijhp_kkh\� \]Za_� b ieZaf_�� Ih^� j_^�� =�=�� Q_jgh]h�K�:�� Ehk_\Z�� �GZmqguc� fbj�� Fhkd\Z��������� <�>�JmkZgh\�� :�:�Njb^fZg�� NbabdZobfbq_kdb� Zdlb\ghc� ieZafu�� �GZmdZ�Fhkd\Z���������� K�:�Ehk_\��W�:�Dh\Zq��F�X�Ih]hk[_dyg�:�E�K_j]b_\kdZy�� We_dljhgguc� `mjgZe

©Nbabdh�obfbq_kdZy�dbg_lbdZ�\ ]Zah\hc^bgZfbd_ª�� L���� �������� KWWS���ZZZ�FKHPSK\V�HGX�UX������������������� 0�<X�3RJRVEHNLDQ��1RQHTXLOLEULXP�3URF�HVVHV� DQG� WKHLU� $SSOLFDWLRQV�� 9� ,QWHUQ�6FKRRO�6HPLQDU���0LQVN���������S������� 0�&DSLWHOOL�� )�(VSRVLWR�� (�9�.XVWRYD�(�$�1DJQLEHGD�� &KHP�� 3K\V�� /HWW�� ����������������� '�%RVH��*�9�&DQGOHU��-��&KHP��3K\V���������� �������
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,QVWLWXWH�RI�0HFKDQLFV��0�9�/RPRQRVRY��0RVFRZ�6WDWH�8QLYHUVLW\�0LFKXULQVN\�SURVSHFW�����0RVFRZ����������5XVVLDH�PDLO��ORVHY#LPHF�PVX�UX
VRGHOV� RI� SURFHVVHV� LQ� JDV� FKHPLFDO� UHDFWLRQV�XQGHU� D� VWURQJ� DQG� DEUXSW� DFWLRQ�UHVXWLQJ� LQ�D� YLRODWLRQ� RI� WKH�%ROW]PDQQ�HTXLOLEULXP�EHWZHHQ� WUDQVODWLRQDO� DQG� YL�EUDWLRQDO�GHJUHHV�RI�IUHHGRP�LQ�UHDJHQW�PROHFXOHV�DUH�FRQVLGHUHG�ZLWK�D�GHVFULSWLRQRI�GLIIHUHQW�YLEUDWLRQDO�OHYHO�SRSXODWLRQV��7KH�FRQGLWLRQV�RI�WKH�OHYHO�DSSUR[LPDWLRQZKLOH�VROYLQJ�WKH�SUREOHPV�RI�SK\VLFDO�DQG�FKHPLFDO�NLQHWLFV�DUH�HYDOXDWHG�XVLQJ�DQH[DPSOH�RI�KLJK�WHPSHUDWXUH�DLU��7KH�H[DPSOHV� RI�GHVFULSWLRQ�RI�D�EDVH�RI�PRGHOVIRU�OHYHO�GLVVRFLDWLRQ�DQG�FKHPLFDO�H[FKDQJH�UHDFWLRQV�DUH�SURYLGHG��7KH�FULWHDULD�RIFKRLFH� RI� WKH� VXJJHVWHG� PRGHOV� DUH� JLYHQ� IURP� WKH� SRLQW� RI� YLHZ� RI� XQLYHUVDOLW\�VLPSOLFLW\��DQG�UHOLDELOLW\�
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