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Y[ehggZy� ieh^h`hjdZ� jZkijhkljZg_gZ� gZ� \k_o� dhglbg_glZo� a_fgh]h� rZjZ�� ]^_� \ha^_eu\Z_lky�y[ehgy� < ijhrehf�� i_j_k_eb\rbkv� ba� e_kh\� \ dmevlmjgu_� kZ^u�� wlhl� \j_^bl_ev� hk\h[h^beky� ba�ih^�dhgljhey� wglhfhnZ]h\� b \� ijhp_kk_� w\hexpbb� ihemqbe� g_h]jZgbq_ggu_� \hafh`ghklb� ^ey� iblZgby� gZ�djmighieh^guo� khjlZo� y[ehgv� b ]jmr� jZaguo� kjhdh\� khaj_\Zgby�� ijZdlbq_kdb� g_ bf_xsbo� j_adh�\ujZ`_gghc�i_jbh^bqghklb�ieh^hghr_gby�ih�]h^Zf�:gZeba�^hklmighc�ebl_jZlmju�aZ�ihke_^gb_�klh�e_l��ihdZaZe��qlh�fgh]he_lgyy�^bgZfbdZ�ihimeypbc�y[ehgghc� ieh^h`hjdb� ^h� gZklhys_]h� \j_f_gb� bamq_gZ� g_^hklZlhqgh�� Z bf_xsb_ky� ebl_jZlmjgu_�k\_^_gby� \ hkgh\ghf� ihk\ys_gu� \hijhkZf�n_jhfhggh]h�fhgblhjbg]Z� b ijbgylbx� j_r_gbc� ih� aZsbl_�y[ehgb�hl�wlh]h�hiZkgh]h�\j_^bl_ey�Bkdexq_gb_� ij_^klZ\ey_l� nmg^Zf_glZevgZy� jZ[hlZ� B� :�� K_\Zklvygh\Z �������� dhlhjZy� klZeZ�deZkkbq_kdhc�� < wlhc� jZ[hl_� ^Zg� djblbq_kdbc� ZgZeba bkke_^h\Zgbc� [bheh]bb� y[ehgghc� ieh^h`hjdb�@hgwkhf� b >w\b^khghf� \ ^hebg_� KZglZ�DeZjZ� \ DZebnhjgbb�� ijb� wlhf� ihdZaZgh�� qlh� qbke_gghklv�y[ehgghc�ieh^h`hjdb�i_j\h]h�b \lhjh]h�ihdhe_gbc�\Zjvbjm_l�ba�]h^Z�\ ]h^�b g_�\k_]^Z�aZ\bkbl�hl�\ebygby�l_fi_jZlmju�Kh]eZkgh� K� :��Fhdj`_pdhfm �������� y[ehggZy� ieh^h`hjdZ� y\ey_lky� dhkfhiheblhf�� hgZ� kbevgh�\j_^bl� y[ehg_�\ ?\jhi_��KR:��X`ghc�:njbd_��X`ghc�:f_jbd_��Bg^bb��:\kljZebb��Gh\hc�A_eZg^bb��DZgZ^_��LZkfZgbb��Wlhfm�\j_^bl_ex�k\hckl\_ggu�\kiurdb�fZkkh\h]h�jZafgh`_gby��dhlhju_�\hagbdZxl�h^gh\j_f_ggh�gZ�[hevrhc�l_jjblhjbb��\ jZaguo�j_]bhgZo�fbjZ��lZ[e� ���

L Z [ e b p Z � � Kbgojhgghklv� fZkkh\uo� jZafgh`_gbc� y[ehgghc� ieh^h`hjdb� \ jZaebqguo�j_]bhgZo�fbjZ=h^u�fZkkh\uo�jZafgh`_gbc J_]bhgu���� =heeZg^by���� KR:��rlZl�FZkkZqmk_lk����� :\kljby����±����
 X`��:\kljZeby��X`��:f_jbdZ��KR:��rlZl�Gvx�Chjd���X`��:njbdZ��Bg^by��LZkfZgby��Gh\Zy�A_eZg^by��KZgdl�I_l_j[mj]kdZy�]m[_jgby����±����
 X`��:\kljZeby��X`��:f_jbdZ��X`��:njbdZ��LZkfZgby��KR:��rlZl�<bdlhjby���MdjZbgZ���� LZkfZgby����±���� ;jZabeby��Gh\Zy�A_eZg^by��Jhkkby��KR:��rlZlu�Fbqb]Zg�b XlZ���MdjZbgZ���� DZebnhjgby��Gh\Zy�A_eZg^by����±���� KR:��rlZl�Fbqb]Zg���MdjZbgZ����±����
 X`��:\kljZeby��X`��:njbdZ��KR:��rlZlu�Beebghck�b DZebnhjgby���MdjZbgZ����±���� KR:��rlZlu�Fbqb]Zg��DZebnhjgby��DZgaZk��Fwg���MdjZbgZ����±���� =_jfZgby��Ih\he`v_��KR:��rlZlu�Gvx�Chjd��G_[jZkdZ���MdjZbgZ����±���� Fhe^Z\by��Ih\he`kdZy�b Q_jgb]h\kdZy�]m[_jgbb��KR:��rlZl�Gvx�Chjd�����±���� X`�b <hkl��MdjZbgZ����±���� :jf_gby��;Zrdbjby��;_ehjmkkby��DZaZoklZg��P_gljZevgh�q_jgha_fguc�j±g Jhkkbb��LZlZjklZg��Kj��:aby��MdjZbgZ����±���� Kj��:aby����±���� MdjZbgZ����±���� :\kljby��;he]Zjby��=_jfZgby��DZgZ^Z��Jmfugby��MdjZbgZ��X]h�\hkl��NjZgpby����±���� ;he]Zjby��X`��b <hkl��MdjZbgZ����±���� MdjZbgZ����±���� MdjZbgZI j b f _ q Z g b _ � 
�hlf_q_gu�]h^u�]eh[Zevguo�\kiur_d�qbke_gghklb�
:gZeba� ojhgbdb� fZkkh\uo� jZafgh`_gbc� y[ehgghc� ieh^h`hjdb� \ jZaebqguo� j_]bhgZo� fbjZ�iha\hebe�gZf�k^_eZlv�\u\h^u�h lhf��qlh�hgb�ih\lhjyxlky�\h�\j_f_gb�q_j_a��±����±����±������������±�������b ��� e_l�� lh� _klv� pbdebq_kdb� beb� q_j_a� jZ\gu_� ijhf_`mldb� f_`^m� pbdeZfb�� :gZeh]bqgu_� pbdeu�h[gZjm`be�=� <��Dmdebg��.XNOLQ��������\ baf_g_gbyo�kheg_qghc�Zdlb\ghklb��hgb�khklZ\eyeb��±����±����±������������±�������b ���e_l�



Ba\_klby�OZjvdh\kdh]h�wglhfheh]bq_kdh]h�h[s_kl\Z �������������lhf�,;��\uimkd��±�<�kl��OZjd�\kvdh]h�_glhfheh]�qgh]h�lh\Zjbkl\Z ���� ��������lhf�,;��\bimkd��±�7KH�.KDUNRY�(QWRPRORJLFDO�6RFLHW\�*D]HWWH ���� ��������YROXPH�,;��LVVXH �±�±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±

���

LZdhc�`_�ijh^he`bl_evghklb�pbdeu�h[gZjm`_gu�\ ih\lhjy_fhklb�nhjf�Zlfhkn_jghc�pbjdmeypbb��]b^jheh]bq_kdbo�jy^Zo��ijbjhkl_�^_j_\v_\�b mjh`Z_�k_evkdhohayckl\_gguo�dmevlmj��Rbylh\��������Ba�lZ[e� ��lZd`_�ke_^m_l��qlh�aZ�i_jbh^�����±���� ]]��hlf_q_gh����fZkkh\h_�jZafgh`_gb_ y[ehgghc�ieh^h`hjdb�kh�kj_^gbf�i_jbh^hf�f_`^m�\kiurdZfb����e_l�< fZkkh\uo� jZafgh`_gbyo� wlh]h� \j_^bl_ey� ohjhrh� \u^_eyxlky� klhe_lgb_� beb� \_dh\u_� pbdeu�������b ����±����������±�����b ����±����������±�����b ����±�����������b ����±����������±�����b ����±����������±�����b ����±�����Pbdebqghklv� fZkkh\uo� jZafgh`_gbc� y[ehgghc� ieh^h`hjdb� b kbgojhgghklv� bo� \h� \j_f_gb� gZ�[hevrhc� l_jjblhjbb� bf__l� nmg^Zf_glZevgh_� agZq_gb_� ^ey� l_hjbb� b ijZdlbdb� ijh]ghklbdb� \ aZsbl_�jZkl_gbc�b \�wdheh]bb�Hlkmlkl\b_� ih\lhjy_fhklb� fZkkh\uo� jZafgh`_gbc� hagZqZeh� [u� hlju\� _^bgbqgh]h� hl� h[s_]h��g_\hafh`ghklv�bo�ijh]ghabjh\Zgby��Ijb]h`bg��������Ijb]h`bg��Kl_g]_jk��������G_h^ghdjZlgh� ij_^ijbgbfZebkv� ihiuldb� mklZgh\blv� ih\lhjy_fhklv� fZkkh\uo� jZafgh`_gbc�\j_^guo�gZk_dhfuo�\ k\yab� k aZkmoZfb��dZd ZghfZevgufb�debfZlbq_kdbfb� y\e_gbyfb��dhlhju_�g_j_^dh�ho\Zlu\Zxl�h]jhfgu_�l_jjblhjbb��Dhg^Zdh\��������;hjbk_gdh\��IZk_pdbc��������;ZjZr��������GZfb� \uiheg_gu� klZlbklbq_kdb_� bkke_^h\Zgby� fZkkh\uo� jZafgh`_gbc� y[ehgghc� ieh^h`hjdb� \k\yab�k aZkmoZfb�\ \hklhqghc�qZklb�e_khkl_ighc�ahgu�MdjZbgu�aZ�i_jbh^�����±���� ]]���lZ[e� ���
L Z [ e b p Z � � � Kbgojhgghklv� fZkkh\uo� jZafgh`_gbc� y[ehgghc� ieh^h`hjdb� k ]h^Zfb� aZkmo� \\hklhqghc�qZklb�e_khkl_ighc�ahgu�MdjZbgu��$� �����3�� ��=h^u =h^ufZkkh\uo�jZafgh`_gbc aZkmo fZkkh\uo jZafgh`_gbc aZkmo����±���� ����±���� ����±���� ����±��������±���� ���� ����±���� ����±��������±���� ���������� ����±���� ����±�������� ���� ����±���� ��������������±���� ����±���� ����±���� ����±��������±���� ����±���� ����±���� ����±��������±���� ����±����

DZd�ke_^m_l�ba�lZ[e� ���ba����fZkkh\uo�jZafgh`_gbc�y[ehgghc�ieh^h`hjdb��������� ���gZqbgZxlky�lhqgh� \ ]h^� aZkmo� beb� q_j_a� h^bg� ]h^� ihke_� gbo�� aZ� bkdexq_gb_f� ����±���� ]]��� dh]^Z� bf_eh� f_klh�g_dhlhjh_�aZiZa^u\Zgb_�fZkkh\h]h�jZafgh`_gby�wlh]h�\j_^bl_ey��h^gZdh�wlZ�\kiurdZ�ijh^he`ZeZkv���e_l��ba�dhlhjuo���]h^Z������±���� ]]���[ueb�\ gZa\Zgghf�j_]bhg_�hkljhaZkmreb\ufb�:gZeba� \hafh`gh]h� f_oZgbafZ� \ebygby� aZkmo� gZ� ^bgZfbdm� ihimeypbc� ihkj_^kl\hf� mkbe_gby�mevljZnbhe_lh\hc� jZ^bZpbb� KhegpZ� b g_[Z �;_ebgkdbc�� ������ ihdZaZe�� qlh� \aZbfh^_ckl\b_� ihq\_ggh�debfZlbq_kdbo�nZdlhjh\�b ^bgZfbdb�ihimeypbc�gZk_dhfuo ± keh`guc�b fgh]h]jZgguc�ijhp_kk�Wlh�\ebygb_�fh`_l�[ulv�dZd�g_ihkj_^kl\_gguf��lZd�b hihkj_^h\Zgguf�q_j_a�dhjfh\u_�jZkl_gby��0DWWVRQ�� +DDFN�� ������� < wlhc� k\yab� \ebygb_� l_fi_jZlmju� b \eZ`ghklb� ijb� h^bgZdh\uo� khq_lZgbyo�]b^jhl_jfbq_kdh]h�dhwnnbpb_glZ�[m^_l�g_h^ghagZqguf�Mqblu\Zy� aZdhghf_jgmx� ih\lhjy_fhklv� fZkkh\uo� jZafgh`_gbc� y[ehgghc� ieh^h`hjdb� \ijhkljZgkl\_�b \h�\j_f_gb��Z lZd`_�kbgojhgghklv�bo�k ]h^Zfb�j_adbo�baf_g_gbc�kheg_qghc�Zdlb\ghklb��?\lmr_gdh�� ������� fu� j_dhf_g^m_f� ^ey� jZajZ[hldb� fgh]he_lg_]h� j_]bhgZevgh]h� ijh]ghaZ� gZqZeZ�hq_j_^gh]h� fZkkh\h]h� jZafgh`_gby� wlh]h� \j_^bl_ey� bkihevah\Zlv� \ dZq_kl\_� bg^bdZlhjZ� j_adb_�baf_g_gby�kheg_qghc�Zdlb\ghklb�\ ���e_lgbo�_z pbdeZo�beb�lZd�gZau\Z_fu_�]h^u�kheg_qguo�j_i_jh\�Ijb� lZdhf� ih^oh^_�� kh]eZkgh� gZrbf� bkke_^h\Zgbyf� �?\lmr_gdh�� ������� k \_jhylghklvx� ���� ��\hafh`gh�ijh]ghabjh\Zlv�gZqZeh�hq_j_^gh]h�fZkkh\h]h�jZafgh`_gby�y[ehgghc�ieh^h`hjdb�\ \hklhqghc�qZklb�e_khkl_ighc� ahgu�MdjZbgu� lhqgh�\ ]h^�j_adh]h�baf_g_gby� kheg_qghc� Zdlb\ghklb�beb�q_j_a�h^bg�]h^�ihke_�g_]h�
KIBKHD �EB L? J:LM JU;ZjZr K� B� Bklhjby�g_mjh`Z_\�b ih]h^u�\ ?\jhi_� ± E���=b^jhf_l_hba^Zl������� ± ��� k�;_ebgkdbc <� :� MevljZnbhe_lh\Zy �jZ^bZpby KhegpZ�b g_[Z ± \Z`g_crbc�we_f_gl�]_h]jZnbq_kdhc �kj_^u �� DebfZl�b q_eh\_d� ± F���Fukev������� ± K[� ��� ± K� ��±���;hjbk_gdh\ ?� I�� IZk_pdbc <� F� Lukyq_e_lgyy�e_lhibkv�g_h[uqZcguo�y\e_gbc�ijbjh^u� ± F���Fukev������� ± K� ���±����?\lmr_gdh G� >� FZkkh\u_�jZafgh`_gby�hkgh\guo�\j_^bl_e_c�y[ehgb�\ MdjZbg_��� Ba\��OZjvdh\��wglhfhe��h±\Z� ± ����� ± L� 9,,,��\ui� �� ± K� ���±����Dhg^Zdh\ X� I� AZdhghf_jghklb � fZkkh\uo� jZafgh`_gbc� kb[bjkdh]h� r_edhijy^Z� �� Wdheh]by� ihimeypbc� e_kguo� `b\hlguo�Kb[bjb� ± Gh\hkb[bjkd��GZmdZ������� ± K� ���±����Fhdj`_pdbc K� :� Y[ehqgZy� ieh^h`hjdZ� �&DUSRFDSVD� SRPRQHOOD /LQQH��� ?kl_kl\_ggZy� bklhjby� ieh^h`hjdb�� agZq_gb_� _z \�ieh^h\h^kl\_�b f_ju�[hjv[u�k g_x��K ^hiheg_gbyfb�hlghkbl_evgh�Jhkkbb� ± Kbfn_jhihev������� ± �� k�Ijb]h`bg B� Hl�kms_kl\mxs_]h�d \hagbdZxs_fm��<j_fy�b keh`ghklv�\ nbabq_kdbo�gZmdZo� ± F���GZmdZ������� ± ��� k�Ijb]h`bg B�� Klbg]_jk B� Ihjy^hd�ba�oZhkZ��Gh\uc�^bZeh]�q_eh\_dZ�k ijbjh^hc� ± F���Ijh]j_kk������� ± ��� k�K_\Zklvygh\ B� :� GZ[ex^_gby�gZ^�y[ehgghc�ieh^h`hjdhc��&\GLD�SRPRQHOOD /��� ± LZrd_gl������� ± ��� k�Rbylh\ K� =� >_g^jhojhgheh]by �\_jog_c�]jZgbpu�e_kZ�gZ�MjZe_� ± F���GZmdZ������� ± ��� k�
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.XNOLQ *� 9� &\FOLFDO�DQG�VHFXODU�YDULDWLRQV�RI�VRODU�DFWLYLW\��� %DVLV��0HFKDQLVP�RI�VRODU�DFWLYLW\� ± 'RUGUHFK�5HLGLH������� ± 3� ���±����0DWWVRQ :� *�� +DDFN 5� $� 7KH�UROH�RI�GURXJKW�LQ�RXWEUHDNV�RI�SODQW �HDWLQJ�LQVHFWV��� %LRVFLHQFH� ± ����� ± 9RO� ����� �� ± 3� ���±����OZjvdh\kdbc�gZpbhgZevguc�Z]jZjguc�mgb\_jkbl_l�bf��<� <��>hdmqZ_\Z IhklmibeZ�����������
8'& �������������� 1��'��<(9786+(1.23(&8/,$5,7,(6�2)�/21*�7(50�3238/$7,21�'<1$0,&62)�&2'/,1*�027+��/$63(<5(6,$�32021(//$ /��/(3,'237(5$��72575,&,'$(�
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+LVWRULFDO� GDWD�DERXW�PDVV� UHSURGXFWLRQ�RI�/DVSH\UHVLD�SRPRQHOOD /�� LQ�GLIIHUHQW�DUHDV�RI� WKH�ZRUOG�KDV�EHHQ� LQYHVWLJDWHG�� �±��� �±��� �±��� ��� ���� ��±���� ���� ���\HDU� DQG� FHQWXU\� F\FOHV� DQG� V\QFKURQRXV� FKDUDFWHU� RI�SRSXODWLRQ� G\QDPLFV� RI� FRGOLQJ� PRWK� ZHUH� IRXQG�� &ULWHULD� IRU� PDNLQJ� IRUHFDVWV� RI� PDVV� UHSURGXFWLRQ� RI�/DVSH\UHVLD�SRPRQHOOD /��LQ�HDVWHUQ�SDUW�RI�IRUHVW�VWHSSH�]RQH�RI�8NUDLQH�DUH�JLYHQ���WDEV�����UHIV�


