
G� X� IHEQ:GBGH<:NZmgZ�b gZk_e_gb_�iZmdh\ �$UDQHL��aZih\_^gbdZ ©YfkdZy�kl_ivª��;_e]hjh^kdZy�h[eZklv��Jhkkby�±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±

±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±3ROFKDQLQRYD�1� <X� 'HSDUWPHQW�RI�=RRORJ\�DQG�$QLPDO�(FRORJ\��.DUD]LQ�.KDUNRY�1DWLRQDO�8QLYHUVLW\�SO��6YRERG\ ���.KDUNRY���������8.5$,1(

M>D �����������������������������]����G�X��IHEQ:GBGH<:N:MG:�B G:K?E?GB?�I:MDH<��$5$1(,��A:IH<?>GBD:�©YFKD:Y�KL?IVª��;?E=HJH>KD:Y�H;E:KLV��JHKKBY�
Bg\_glZjbaZpby� nZmgu� aZih\_^gbdh\� \k_]^Z� [ueZ� ZdlmZevgZ�� Hkh[_ggh� hgZ� \Z`gZ� \ kl_iguo�j_a_j\ZlZo ± _^bgkl\_gguo� f_klZo�� ]^_� khojZgbebkv� p_ebggu_� ieZdhjgu_� kl_ib��:jZg_hnZmgZ� em]h\uo�kl_i_c� bamq_gZ� g_jZ\ghf_jgh�� GZb[he__� ihegu_� k\_^_gby� bf_xlky� h[� mqZkld_ ©Klj_e_pdZy� kl_ivª�P_gljZevgh�Q_jghazfgh]h�]hkm^Zjkl\_ggh]h�aZih\_^gbdZ��IbqdZ������ Z������ [��IheqZgbgh\Z� �������]^_�aZj_]bkljbjh\Zgh� ����\b^h\��GZ�mqZkld_� ©DZaZpdZy�kl_ivª�hlf_q_gh� ���\b^Z� �IheqZgbgh\Z�� �������K[hj�iZmdh\�\ ©Yfkdhc�kl_ibª�\i_j\u_�[ue�ijh\_^_g�xggZlZfb�OZjvdh\kdh]h�>\hjpZ�ibhg_jh\�b rdhevgbdh\�bf�� I� I�� Ihklur_\Z� \ ����±���� ]]��� fZl_jbZe� [ue h[jZ[hlZg� Z\lhjhf�� b h[gZjm`_g� ��� \b^� iZmdh\��D nZmg_«�� �������< p_ehf�� iZmdb�� dZd�fgh]hqbke_gguc� b jZaghh[jZaguc� dhfihg_gl� [bhlu�� y\eyxlky�m^h[guf�h[t_dlhf�^ey�bamq_gby�nhjfbjh\Zgby�dhfie_dkh\�`b\hlgh]h�gZk_e_gby�\ jZaguo�[bhlhiZo�ijb�jZaguo�aZih\_^guo�j_`bfZo�©YfkdZy�kl_ivª�\oh^bl�\ khklZ\�aZih\_^gbdZ�©;_eh]hjv_ª�b jZkiheh`_gZ�\ P_gljZevghc�e_khkl_ib�gZ� Kj_^g_jmkkdhc� \ha\ur_gghklb� �Fbevdh\�� ������� IehsZ^v� aZih\_^gbdZ� khklZ\ey_l� ��� ]Z�� [yevrZy�qZklv� _z aZgylZ� em]h\hc� kl_ivx k ij_h[eZ^Zgb_f� [_j_]hdhklj_ph\hc�� j_`_ ± gZa_fgh\_cgbdh\hc�nhjfZpbc� �=Zggb[Ze��DZeb[_jgh\Z�� �������< eh]m� jZkiheZ]Z_lky� kgul_\Zy� ^m[jZ\Z��Kl_iv� jZa^_e_gZ� gZ�mqZkldb� k jZaebqgufb� j_`bfZfb� k_ghdhr_gby�� Z[khexlgh� aZih\_^gu_� �:AK��� i_jbh^bq_kdb� dhkbfu_��IDK�� b _`_]h^gh� dhkbfu_� �?DK���IDK��� g_� dhkbeZkv� \ ����±���� ]]���IDK�� ± dhkbeZkv��IDK�� ± g_�dhkbeZkv�lhevdh�\ ���� ]���:AK����IDK���b IDK���jZkiheh`_gu�gZ�ieZdhj_��:AK�� ± gZ�ieZdhj_�b \_jog_c�qZklb� kdehgZ� b ]jZgbqbl� k ^m[h\hc� kZfhk_\ghc� ihehkhc�� IDK��� aZgbfZ_l� iheh]bc� kdehg� k_\_jghc�wdkihabpbb� b ^gh� eh]Z�� GZrb� bkke_^h\Zgby� ijh\h^bebkv� k fZy� ih� k_gly[jv� \ ����±���� ]]�� ih�h[s_ijbgyluf� f_lh^bdZf�� dhr_gb_� wglhfheh]bq_kdbf� kZqdhf�� ihq\_ggu_� eh\mrdb�� [bhp_ghf_lj��jmqghc�k[hj��<k_]h�[ueh�kh[jZgh� �� ����wda_fieyjh\�iZmdh\��hlghkysboky�d ����\b^Zf�ba� ���k_f_ckl\��lZ[e� ���� D wlhfm� kibkdm� gm`gh� ^h[Z\blv� (UHVXV� FLQQDEHULQXV 2OLY�� �(UHVLGDH��� h[gZjm`_ggh]h� :� <��Ijbkguf� gZ� f_eh\hf� kdehg_� �mklgh_� khh[s_gb_��� Kibkhd� \b^h\� ijb\_^_g� kh]eZkgh� D� =�� FboZceh\m��0LNKDLORY��������

L Z [ e b p Z � � ;bhlhibq_kdh_�jZkij_^_e_gb_�iZmdh\�aZih\_^gbdZ�©YfkdZy�kl_ivª;bhlhiuKl_iv E_kghc�eh]<b^u :AK IDK�� IDK�� >gh[Zehd >m[h\ZyihehkZ Himrdb Iheygu Ih^^_j_\vyfb� � � � � � � � �0 , 0 ( 7 , ' $ ((UR�IXUFDWD 9LOOHUV� � � ± ± ± ± � ±7 + ( 5 , ' , , ' $ ($FKDHDUDQHD�OXQDWD �&O�� ± ± ± ± ± ± ± �$��VLPXODQV �7KRU�� � ± ± ± ± ± ± �&UXVWXOLQD�JXWWDWD �:LGHU� � ± ± ± � � � �&��VWLFWD �2��3��&��� ± � ± ± ± ± ± ±'LSRHQD�WULVWLV �+DKQ� � ± ± ± ± ± ± ±(QRSORJQDWKD�ODWLPDQD +LSSD � ± ± ± ± ± ± ±(��RYDWD �&O�� � ± ± ± � � � �(SLVLQXV�DQJXODWXV �%O�� � ± ± ± ± ± ± ±(XU\RSLV�IODYRPDFXODWD �&� /� .�� � � � � � � � �5REHUWXV�DUXQGLQHWL �2��3��&�� � ± ± ± ± ± ± ±5��OLYLGXV �%O�� � � ± ± ± ± ± ±6WHDWRGD�ELSXQFWDWD �/�� 
 ± ± ± ± ± ± ± ±6��FDVWDQHD �&O�� 
 ± ± ± ± ± ± ± ±6��SKDOHUDWD �3DQ]HU� ± � � ± ± ± ± ±7KHULGLRQ�ELPDFXODWXP �/�� � � � � � � � �7��LPSUHVVXP /��.� � � � � � � � �7��P\VWDFHXP /��.� � ± ± ± ± ± ± ±7��SLQDVWUL /��.� � ± ± ± ± ± ± ±7��YDULDQV �+DKQ� ± ± ± ± ± � � �/ , 1 < 3 + , , ' $ ($EDFRSURHFHV�VDOWXXP �/� .�� ± ± ± ± ± � ± �



Ba\_klby�OZjvdh\kdh]h�wglhfheh]bq_kdh]h�h[s_kl\Z �������������lhf ;��\uimkd��±� ,661�����±����<�kl��OZjd�\kvdh]h�_glhfheh]�qgh]h�lh\Zjbkl\Z ���� ��������lhf�;��\bimkd��±�7KH�.KDUNRY�(QWRPRORJLFDO�6RFLHW\�*D]HWWH �������������YROXPH�;��LVVXH��±�±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±

���

I j h ^ h e ` _ g b _� l Z [ e b p u � �� � � � � � � � �$J\QHWD�UXUHVWULV �&��/��.�� � � � ± ± ± ± �$��VD[DWLOLV �%O�� ± � ± ± ± ± ± ±&HQWURPHUXV�LQFLOLXP �/��.�� � ± ± ± ± ± ± ±&��V\OYDWLFXV �%O�� ± ± ± ± � ± ± �&HUDWLQHOOD�EUHYLV �:LGHU� � ± ± ± ± � ± �&��VFDEURVD �2��3��&�� ± ± ± ± ± ± � �&HUDWLQRSVLV�VWDWLYD �6LP�� ± ± ± ± ± � ± ±'LSORFHSKDOXV�SLFLQXV �%O�� � ± ± ± � ± ± �'LSORVW\OD�FRQFRORU �:LGHU� ± ± ± ± ± ± � �(QWHOHFDUD�IODYLSHV �%O�� � ± ± ± � � � ±(ULJRQH�GHQWLSDOSLV �:LGHU� � ± ± ± ± ± ± ±)ORURQLD�EXFFXOHQWD �&O�� ± ± ± ± ± � � �*RQDWLXP�SDUDGR[XP �/��.�� � ± ± ± � � � �*RQJ\OLGLXP�UXILSHV �/�� � ± ± ± ± � � �+HORSKRUD�LQVLJQLV��%O�� ± ± ± ± ± ± ± �+\O\SKDQWHV�QLJULWXV �6LP�� ± ± ± ± � � � �/HSWK\SKDQWKHV�IODYLSHV �%O�� ± ± ± ± ± ± ± �/LQ\SKLD�KRUWHQVLV 6XQG� ± ± ± ± � ± � �/��WHQXLSDOSLV 6LP� ± ± ± ± � � ± ±/��WULDQJXODULV �&O�� � ± ± ± � � � �0DFUDUJXV�PXOWHVVLPXV �2��3��&�� ± ± ± ± ± ± ± �0DVR�VXQGHYDOOL �:HVWU�� ± ± ± ± � � � �0LFUROLQ\SKLD�SXVLOOD �6XQG�� � � � � ± ± � ±0LFURQHWD�YLDULD �%O�� ± ± ± � � � � �0LQLFLD�PDUJLQHOOD �:LGHU� � ± ± ± ± � ± �1HULHQH�FODWKUDWD �6XQG�� � ± ± � � � � �2HGSWKRUD[�DSLFDWXV �%O�� � ± ± ± ± ± ± ±3HOHFRSVLV�UDGLFLFROD �/��.�� ± ± ± ± ± ± � ±6WHPRQ\SKDQWHV�OLQHDWXV �/�� � � � ± ± � ± ±7UHPDWRFHSKDOXV�FULVWDWXV �:LGHU� ± ± ± � ± � ± ±7UR[RFKUXV�VFDEULFXOXV �:HVWU�� ± ± ± ± ± � � �:DOFNHQDHULD�DWURWLELDOLV 2��3��&� � ± ± ± ± ± ± ±:DOFNHQDHULD�IXUFLOODWD �0J�� ± ± ± ± ± ± ± �:��QXGLSDOSLV �:HVWU�� ± ± ± ± ± ± � �0LFU\SKDQWLQDH JHQ� VS��� � � � ± � � � �7 ( 7 5 $ * 1 $ 7 + , ' $ (0HWHOOLQD�VHJPHQWDWD �&O��� � ± ± ± � � � �3DFK\JQDWKD�GHJHHUL 6XQG� ± ± ± � ± ± ± ±3��OLVWHUL 6XQG� ± ± ± ± ± � � �7HWUDJQDWKD�PRQWDQD 6LP�� ± ± ± ± ± ± � �7��SLQLFROD /��.� ± ± ± ± � � � �$ 5 $ 1 ( , ' $ ($JDOHQDWHD�UHGLL �6FRS�� � � � � � � ± ±$UDQHXV�DOVLQH :DOFN� ± ± ± ± ± ± � �$��DQJXODWXV &O� ± ± ± ± ± � � ±$��GLDGHPDWXV &O�� � � � � � � � �$��PDUPRUHXV &O�� ± ± ± ± � � � �$��TXDGUDWXV &O�� � � � � � � � ±$UDQLHOOD�FXFXUELWLQD �&O�� ± ± ± ± � � � ±$UJLRSH�EUXHQQLFKL 6FRS� � � � � � � � ±&HUFLGLD�SURPLQHQV �:HVWU��� � � � � ± ± � �&\FORVD�FRQLFD �3DOO�� � � ± � � � � �&��RFXODWD �:DOFN�� � � ± ± ± ± ± ±*LEEDUDQHD�ELWXEHUFXODWD �:DOFN�� ± ± ± ± ± � � ±+\SVRVLQJD�S\JPDHD �6XQG�� � � ± ± ± ± ± ±+��VDQJXLQHD �&� /� .�� � � � � � � � ±/DULQLRLGHV�SDWDJLDWXV �&O�� � ± ± � � � � ±0DQJRUD�DFDO\SKD 2��3��&� � ± ± � � � � �1HRVFRQD�DGLDQWD �:DOFN�� � � � � � � � ±=LOOD�GLRGLD �:DOFN�� ± ± ± ± ± ± � ±/ < & 2 6 , ' $ (3DUGRVD�DJUHVWLV :HVWU� ± ± ± ± ± � ± ±3��OXJXEULV �:DOFN�� � � ± � � � � �3��SDOXVWULV �/�� � � � � � � � ±3��SXOODWD �&O�� ± � ± � ± ± ± ±7DUHQWXOD�DFXOHDWD �&O�� � � � � � � � ±7��SXOYHUXOHQWD �&O�� � � � � � ± ± ±7��VXO]HUL 3DYHVL ± � ± ± � � � ±7��WUDEDOLV �&O�� � � � � � � � �7ULFFD�OXWHWLDQD �6LP�� � � � � � � � �



G� X� IHEQ:GBGH<:NZmgZ�b gZk_e_gb_�iZmdh\��$UDQHL��aZih\_^gbdZ�©YfkdZy�kl_ivª��;_e]hjh^kdZy�h[eZklv��Jhkkby�±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±

���

I j h ^ h e ` _ g b _� l Z [ e b p u � �� � � � � � � � �7URFKRVD�UXULFROD �'H�*HHU� � ± � ± ± ± ± �7��WHUULFROD 7KRU� � � � � � � � �;HURO\FRVD�PLQLDWD �&��/��.�� � � � � ± ± ± ±3 , 6 $ 8 5 , ' $ (3LVDXUD�PLUDELOLV �&O�� � � ± ± � � � ±$ * ( / ( 1 , ' $ ($JHOHQD�JUDFLOHQV &��/��.� � � � � � � � ±$��ODE\ULQWKLFD �&O�� � � � � � � � �+ $ + 1 , , ' $ (+DKQLD�RQRQLGXP 6LP� ± ± ± ± � ± � �' , & 7 < 1 , ' $ ('LFW\QD�DUXQGLQDFHD �/�� � � � � � � � �'��XQFLQDWD 7KRU� � ± ± � � � � �1LJPD�IODYHVFHQV �:DOFN�� ± ± ± ± � ± ± ±/ , 2 & 5 $ 1 , ' $ ($JURHFD�EUXQQHD �%O�� � ± ± ± � � � �$��FXSUHD 0J� � ± � � � ± ± ±$��OXVDWLFD �/��.�� � ± ± � � � ± ±& / 8 % , 2 1 , ' $ (&KHLUDFDQWKLXP�HUUDWLFXP :DOFN� � � � � � � � ±&K��SXQFWRULXP 9LOOHUV � � ± � � � � ±&OXELRQD�FDHUXOHVFHQV /��.� ± ± ± ± ± � � �&��GLYHUVD 2��3��&� ± � ± � ± ± ± ±&��QHJOHFWD 2��3��&� � � � � ± ± ± ±* 1 $ 3 + 2 6 , ' $ (&DOOLOHSLV�QRFWXUQD /� ± ± ± ± ± ± � ±'UDVVRGHV�SXEHVFHQV �7KRU�� � � � � � � � ±'UDVV\OXV�SUDHILFXV �/��.�� � � � ± � ± ± ±'��SXVLOOXV &��/��.� � � � � � � � �*QDSKRVD�WDXULFD 7KRU� ± ± � ± ± ± ± ±+DSORGUDVVXV�VLJQLIHU &��/��.� � � � � � � � ±+��VLOYHVWULV �%O�� ± ± ± ± � � � �+��XPEUDWLOLV �/��.�� ± ± ± ± ± ± � ±0LFDULD�IRUPLFDULD �6XQG�� � � ± � � � � ±0��SXOLFDULD �6XQG�� ± ± ± ± � � ± ±=HORWHV�DSULFRUXP �/��.�� ± � ± ± ± � � ±=��HOHFWXV �&��/��.�� ± � ± � ± ± ± ±=��ODWUHLOOHL �6LP�� � � � � ± � � ±=��ORQJLSHV �/��.�� ± ± � ± ± ± ± ±=��VXEWHUUDQHXV �&�/�.�� � � ± � � ± � ±= 2 5 , ' $ (=RUD�QHPRUDOLV �%O�� ± ± ± ± � � ± ±=��VSLQLPDQD �6XQG�� � � ± � � � � �+ ( 7 ( 5 2 3 2 ' , ' $ (0LFURPPDWD�URVHXP �&O�� � � ± � � � � �3 + , / 2 ' 5 20 , ' $ (3KLORGURPXV�FHVSLWXP �:DOFN�� � ± ± ± � � � �7KDQDWXV�DUHQDULXV 7KRU� ± � ± ± � � ± ±7��IRUPLFLQXV �&O�� � � � � � � � ±7��VWULDWXV &��/��.� ± ± ± ± � ± ± ±7LEHOOXV�REORQJXV �:DOFN�� � � � � � � � ±7 + 20 , 6 , ' $ (0LVXPHQD�YDWLD �&O�� � � ± � � � � �0LVXPHQRSV�WULFXVSLGDWXV �)DEU�� � � ± ± � � � �2]\SWLOOD�DWRPDULD �3DQ]HU� � � � � � ± ± ±2��FODYHDWD :DOFN� ± ± ± ± ± � ± ±2��SUDWLFROD �&��/��.�� ± ± ± ± � ± ± �2��VFDEULFXOD �:HVWU�� ± � � ± ± ± ± ±;\VWLFXV�FDPEULGJHL �%O�� ± ± ± ± � � � �;��FULVWDWXV �&O�� � � � � � � � ±;��NRFKL 7KRU� ± ± � � ± ± ± ±;��ODQLR &��/��.� ± ± ± ± ± � � ±;��UREXVWXV �+DKQ� ± � � � � � ± ±;��VWULDWLSHV /��.� � � � � ± � ± ±;��XOPL �+DKQ� � � ± � � � � �6 $ / 7 , & , ' $ (%DOOXV GHSUHVVXV �:DOFN�� � ± ± � ± � � �%LDQRU�DXURFLQFWXV 2KO� � ± ± ± ± ± ± ±(XRSKU\V�IURQWDOLV :DOFN� � ± ± ± ± ± ± ±(YDUFKD�DUFXDWD �&O�� � � � � � � � �



Ba\_klby�OZjvdh\kdh]h�wglhfheh]bq_kdh]h�h[s_kl\Z �������������lhf�;��\uimkd��±� ,661�����±����<�kl��OZjd�\kvdh]h�_glhfheh]�qgh]h�lh\Zjbkl\Z ���� ��������lhf�;��\bimkd��±�7KH�.KDUNRY�(QWRPRORJLFDO�6RFLHW\�*D]HWWH �������������YROXPH�;��LVVXH��±�±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±

���

I j h ^ h e ` _ g b _� l Z [ e b p u � �� � � � � � � � �(YDUFKD�IDOFDWD �&O�� ± ± ± ± ± � � �(��ODHWDEXQGD �&��/��.�� � � � � � � � ±+HOLRSKDQXV�DXUDWXV &��/��. � � � � � � � �+��FXSUHXV �:DOFN�� ± ± ± � � � � �+��IODYLSHV �+DKQ� � � � � � � ± ±0DUSLVVD�SRPDWLD �:DOFN�� � � � � � � � ±3KOHJUD�IDVFLDWD �+DKQ� ± ± � � ± � ± ±3VHXGLFLXV�HQFDUSDWXV :DOFN� ± ± ± ± ± ± ± �7DODYHUD�DHTXLSHV �2��3��&�� ± ± � ± ± ± ± ±Blh]h�\b^h\ �� �� �� �� �� �� �� ��I j b f _ q Z g b _ � � 
 ± \b^u��gZc^_ggu_�\ `beuo�ihf_s_gbyo�Kj_^b� iZmdh\�� gZk_eyxsbo� aZih\_^gbd� ©YfkdZy� kl_ivª�� dZd� \ [hevrbgkl\_� dhgdj_lguo� nZmg�e_khkl_ib��ij_h[eZ^Z_l� k_f_ckl\h� /LQ\SKLLGDH� �lZ[e� ���� 7KHULGLLGDH�b $UDQHLGDH� mklmiZxl� _fm�ihqlb�\ ��jZaZ��_sz���h[rbjguo�k_f_ckl\Z�khklZ\eyxl��±�� ���hklZevgu_ ± hl���^h�� �� LZdZy�kljmdlmjZ�b_jZjobb�k_f_ckl\� hij_^_ey_lky� /LQ\SKLLGDH�� gZk_eyxsbfb� e_kghc� eh]�� < g_dhkbfhc� kl_ib� ^hey� /LQ\SKLLGDH�]hjZa^h�gb`_��Z \�dhkbfhc ± hgb�b \h\k_�\uiZ^Zxl�ba�qbkeZ�kmi_j^hfbgZglh\��< kl_iguo�[bhlhiZo�g_l�lZdhc� j_adhc� jZagbpu� \ qbke_gghklb� ^hfbgbjmxsbo� k_f_ckl\��GZ� g_dhkbfuo� mqZkldZo� wlhl� dhfie_dk�khklZ\eyxl� /LQ\SKLLGDH�� 7KHULGLLGDH�� $UDQHLGDH� b /\FRVLGDH�� Z gZ� dhkbfuo ± i_j\u_� ^\Z� k_f_ckl\Z�aZf_gyxlky�*QDSKRVLGDH�b 7KRPLVLGDH�
L Z [ e b p Z � � <b^h\Zy� ij_^klZ\e_gghklv� k_f_ckl\� iZmdh\� \ e_kguo� b kl_iguo� [bhlhiZo©Yfkdhc�kl_ibª

Kl_iv E_kghc eh]G_dhkbfZy DhkbfZy < p_ehf Iheygu��himrdb Ih^�iheh]hf < p_ehf <k_]hK_f_ckl\Z Dhe±\h\b^h\ � Dhe±\h\b^h\ � Dhe±\h\b^h\ � Dhe±\h\b^h\ � Dhe±\h\b^h\ � Dhe±\h\b^h\ � Dhe±\h\b^h\ �0,0(7,'$( � � � � � � � � � � � � � �7+(5,',,'$( �� �� � � �� �� � � � �� � � �� ��/,1<3+,,'$( �� �� � � �� �� �� �� �� �� �� �� �� ��7(75$*1$7+,'$( � � � � � � � � � � � � � �$5$1(,'$( �� �� �� �� �� �� �� �� � � �� �� �� ��/<&26,'$( � �� �� �� �� �� � � � � � � �� �3,6$85,'$( � � � � � � � � � � � � � �$*(/(1,'$( � � � � � � � � � � � � � �+$+1,,'$( � � � � � � � � � � � � � �',&7<1,'$( � � � � � � � � � � � � � �/,2&5$1,'$( � � � � � � � � � � � � � �&/8%,21,'$( � � � � � � � � � � � � � �*1$3+26,'$( � � �� �� �� �� �� �� � � �� � �� ��=25,'$( � � � � � � � � � � � � � �+(7(5232','$( � � � � � � � � � � � � � �3+,/2'520,'$( � � � � � � � � � � � � � �7+20,6,'$( � � � �� � � � � � � �� � �� �6$/7,&,'$( � � � � �� �� � � � � �� � �� �Blh]h \b^h\ �� ��� �� ��� ��� ��� ��� ��� �� ��� ��� ��� ��� ���
K lhqdb� aj_gby� ]_h]jZnbq_kdh]h� jZkijhkljZg_gby�� ihqlb� \k_� \b^u� oZjZdl_jbamxlky� rbjhdbf�Zj_Zehf��Wlh�]heZjdlbq_kdb_��ljZgkiZe_Zjdlbq_kdb_��aZiZ^gh�p_gljZevgh�iZe_Zjdlbq_kdb_�b _\jhi_ckdb_�\b^u�� Bgl_j_k ij_^klZ\eyxl� gZoh^db� _\jhZabZlkdh]h� kl_igh]h� \b^Z� *QDSKRVD� WDXULFD� bljZgk_\jhZabZlkdh]h�km[[hj_Zevgh]h�\b^Z�(UHVXV�QLJHU��j_^dbo�\ e_khkl_ib�:jZg_hnZmgZ� e_kguo� [bhlhih\� \k_]^Z� g_fgh]h� [h]Zq_�� q_f� kl_iguo�� < h[e_kzgguo� eh]Zo�h[gZjm`_gh� ���� \b^h\� iZmdh\� gZ� kl_iguo� mqZkldZo ± ���� \b^Z�� DZd� b \h� \k_o� h[ke_^h\Zgguo� gZfb�kl_iguo�aZih\_^gbdZo��\b^h\hc�khklZ\�iZmdh\�\ g_dhkbfhc�kl_ib�[h]Zq_��q_f�\ dhkbfhc��lZ[e� ����H^gZdh��gb h^gh]h� \b^Z�� oZjZdl_jgh]h� lhevdh� ^ey� :AK�� gZfb� h[gZjm`_gh� g_� [ueh� �a^_kv� b ^Ze__� _^bgbqgu_�gZoh^db� ijb� ZgZeba_� [bhlhibq_kdh]h� jZkij_^_e_gby� g_� mqblu\Zxlky��� M\_ebq_gb_� \b^h\h]h� [h]Zlkl\Z�ijhbkoh^bl�aZ�kqzl�e_kguo�\b^h\��dhlhju_�fh]ml�kms_kl\h\Zlv�\ [he__�\eZ`guo�b klZ[bevguo�mkeh\byo�g_dhkhfhc�kl_ib��Wlh�&UXVWXOLQD�JXWWWDWD��(QRSORJQDWKD�ODWLPDQD��(� RYDWD��&HUDWLQHOOD�EUHYLV��'LSORFHSKDOXV�SLFLQXV�� *RQDWKLXP� SDUDGR[XP�� *RQJ\OLGLXP� UXILSHV�� 0LQLFLD� PDUJLQHOOD�� 0HWHOOLQD� VHJPHQWDWD�� $JURHFD�EUXQQHD�� 3KLORGURPXV� FHVSLWXP b ^j�� Bkdexqbl_evgh� \ dhkbfhc� kl_ib� \klj_qZxlky� 6WHDWRGD� SKDOHUDWD��$J\QHWD�VD[DWLOLV��2]\SWLOD� VFDEULFXOD��Hgb�g_�y\eyxlky�kh[kl\_ggh�kl_igufb�\b^Zfb�b \�ahg_�gZklhysbo�
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���

kl_i_c� hlf_qZxlky� eb[h� \ jZaebqguo� [bhlhiZo� �2� VFDEULFXOD��� eb[h� lhevdh� \ bgljZahgZevguo�� <e_khkl_ib� dhkbfZy� kl_iv� y\ey_lky� ^ey� gbo� hilbfZevguf� f_klhh[blZgb_f�� LZdbf� h[jZahf��\b^hki_pbnbqghklv� ehdZevghc� kl_ighc�nZmgu� hdZaZeZkv� g_\ukhdhc��Ihfbfh� ljzo� \ur_i_j_qbke_gguo�\b^h\�� lhevdh� \ wlhf� [bhlhi_� \klj_qZxlky�+\SVRVLQJD� S\JPDHD��&OXELRQD� QHJOHFWD��&� GLYHUVD��*QDSKRVD�WDXULFD��=HORWHV�HOHFWXV��=� ORQJLSHV ± \k_]h���� ��kl_ighc�nZmgu��?sz����\b^h\�gZc^_gu�ih���wda_fieyjm�< e_kguo� [bhlhiZo� ]hjZa^h� [hevr_� kl_gh[bhglguo� \b^h\�� Ij_`^_� \k_]h�� wlh� hf[jhnbeu� bf_ahnbeu�� h[blZxsb_� ih^� iheh]hf� e_kZ�� $FKDHDUDQHD� OXQDWD�� 7KHULGLRQ� YDULDQV�� $EDFRSURHFHV� VDOWXXP��'LSORVW\OD FRQFRORU��&HUDWLQHOOD�VFDEURVD��+HORSKRUD�LQVLJQLV��/HSWK\SKDQWHV�IODYLSHV��/LQ\SKLD�KRUWHQVLV��0DVR�VXQGHYDOOL�� 7UR[RFKUXV� VFDEULFXOXV�� +DKQLD� RQRQLGXP�� 3DFK\JQDWKD� OLVWHUL�� &OXELRQD� FDHUXOHVFHQV�� Z lZd`_�nhlhnbeu�� ly]hl_xsb_� d iheygZf� b himrdZf�� )ORURQLD� EXFFXOHQWD�� +\O\SKDQWHV� QLJULWXV�� 7HWUDJQDWKD�PRQWDQD�� 7� SLQLFROD�� $UDQHXV� DQJXODWXV�� $� DOVLQH�� $� PDUPRUHXV�� $UDQLHOOD� FXFXUELWLQD�� *LEEDUDQHD�ELWXEHUFXODWD�� ;\VWLFXV� FDPEULGJHL�� ;� ODQLR�� (YDUFKD� IDOFDWD ± ��� \b^h\�� �� ��� HklZevgu_� \b^u� \[hevrbgkl\_ k\hzf�y\eyxlky�iheblhigufb�b h[blZxl�\ jZaebqguo�[bhlhiZo��Wlbf�h[mkeh\e_gh�\ukhdh_�nZmgbklbq_kdh_� koh^kl\h� ZjZg_hdhfie_dkh\� kl_iguo� b e_kguo� f_klhh[blZgbc� ��� �� ih� @ZddZjm���GZk_e_gb_� iZmdh\�f_g__� h^ghjh^gh�� q_f� \b^h\hc� khklZ\�� b \Zjvbjm_l�^Z`_�ijb�g_[hevrbo�baf_g_gbyo�j_ev_nZ��hk\_s_gghklb�beb�ih]h^guo�mkeh\bc��JZkkfhljbf�dZ`^uc�ba�hkgh\guo�[bhlhih\�\ hl^_evghklb�GZ� :AK��� h[gZjm`_gh� ��� \b^Z� iZmdh\�� gZ� :AK�� ± ���� ;ebahklv� e_kguo� [bhlhih\� hij_^_ey_l�[yevr__� \b^h\h_� [h]Zlkl\h� \lhjh]h� mqZkldZ�� Bf_ggh� a^_kv \klj_qZxlky� g_oZjZdl_jgu_� ^ey� kl_ib�$FKDHDUDQHD� VLPXODQV�� (QRSORJQDWKD VSS��� &HQWURPHUXV� LQFLOLXP�� 1HULHQH� FODWKUDWD�� /LQ\SKLD� WULDQJXODULV��$JURHFD� OXVDWLFD�� qZs_� hlf_qZxlky� himr_qgu_�0DQJRUD� DFDO\SKD�� (YDUFKD� DUFXDWD�� 3DUGRVD� OXJXEULV��<hklZevghf�qbke_gghklv�hkh[_c�b kljmdlmjZ�b_jZjobb�gZk_e_gby�hlebqZxlky�g_agZqbl_evgh�b baf_gyxlky�ih�f_j_�hljh`^_gby�b khaj_\Zgby�fZkkh\uo�\b^h\��< fZ_�\ ljZ\hklh_�[yevrmx�qZklv�iZmdh\�khklZ\eyxl�'LFW\QD�DUXQGLQDFHD b fheh^u_�$UDQHLGDH��Oheh^ghc�aZly`ghc�\_kghc����� ]��ijb�hq_gv�[_^ghf�\b^h\hf�khklZ\_����\b^h\��gZ�bo�^hex�ijboh^behkv��� ��\k_o�kh[jZgguo�iZmdh\��< ���� ]��\_kgZ�[ueZ�l_ie__��b \�lj_lv_c� ^_dZ^_� fZy� gZkqblu\Zehkv� m`_� ��� \b^h\�� Z x\_gbevguc� 7LEHOOXV� REORQJXV y\eyeky� lj_lvbf�^hfbgZglhf�� < bxg_� fheh^v� $UDQHLGDH� hklZ_lky� kZfhc� fgh]hqbke_gghc� ]jmiihc� �hl� ��� ^h� �� ����khaj_\rbc�7LEHOOXV�REORQJXV \ ���� ]��khklZ\eye���±�� ���Z \����� ]� ± lhevdh��±� ���y\eyykv�^hfbgZglhf�\lhjh]h� ihjy^dZ� \f_kl_� k (YDUFKD� DUFXDWD b 'LFW\QD� DUXQGLQDFHD �ih� �±�� ���� < dhgp_� bxgy±bxe_�khaj_\Z_l� b ijh^he`Z_l� ^hfbgbjh\Zlv� 1HRVFRQD� DGLDQWD ���±�� ���� HklZ\rZyky� qZklv� $UDQHLGDH�ijboh^blky� gZ� fheh^h]h� $UDQHXV� TXDGUDWXV�� ^hklb]Z\r_]h� a^_kv� \ukhdhc� qbke_gghklb� lhevdh� \ ���� ]����� ����< ���� ]��hlf_qZehkv�h[beb_�\gh\v�hljh^b\rboky�7LEHOOXV �^h��� ���b 'LFW\QD �� ����< Z\]mkl_�lh]h�`_�]h^Z�hgb�ijh^he`Zeb�eb^bjh\Zlv�\f_kl_�k fheh^vx�0DUSLVVD�SRPDWLD b 0LFURPPDWD�URVHXP �ih��� ����< Z\]mkl_� ���� ]�� khojZgyehkv� \ukhdh_� h[beb_�1HRVFRQD� DGLDQWXP ��� ��� gZ�nhg_�fZkkh\h]h� ihy\e_gby�fheh^b�$JDOHQDWHD�UHGLL ��� ����;\VWLFXV�FULVWDWXV ��� ����0LVXPHQRSV�WULFXVSLGDWXP ��� ����'LFW\QD ��� ����7LEHOOXV ��� ����lh�_klv�dhfie_dk�^hfbgZglh\�\u]ey^_e�kh\_jr_ggh�bgZq_��< k_gly[j_�k[hju�ijh\h^bebkv�lhevdh� \ ���� ]��Ij_h[eZ^Ze�'LFW\QD ���±�� ���� _c� khimlkl\h\Zeb� 7LEHOOXV ��±�� ����0DUSLVVD ��� ��� b+\SVRVLQJD ��� ���� LZdbf� h[jZahf�� ijb� gZebqbb� h[s_c� l_g^_gpbb�� kljmdlmjZ� ^hfbgbjh\Zgby� iZmdh\� \jZagu_� ]h^u� kms_kl\_ggh� baf_gyeZkv�� Wlh� hlghkblky� b d� h[s_c� ^bgZfbd_� qbke_gghklb� hkh[_c� \ljZ\hklh_�b ih^klbed_� �jbk� ��� ����< ]_ji_lh[bb� _z hij_^_eyxl� kjhdb�jZa\blby�7DUHQWXOD� WUDEDOLV��< fZ_����� ]�� hgZ� khklZ\eyeZ� ��±�� �� hleh\e_gguo� eh\mrdZfb� iZmdh\�� \ ���� ± ��±�� ��� D Z\]mklm� h[beb_�\ajhkeuo�hkh[_c�iZ^Z_l�^h���±�� ���gh�^hey�x\_gbebguo�nhjf�m\_ebqb\Z_lky�^h���±�� ���Qbke_gghklv7URFKRVD� WHUULFROD�� gZh[hjhl�� jZklzl� hl� fZy� ��±� ��� d Z\]mklm� ���±�� ���� < dhgp_� bxgy±gZqZe_� bxey�^hfbgbjh\Zeb�lZd`_�+DSORGUDVVXV�VLJQLIHU ��±�� ���b 'UDVVRGHV�SXEHVFHQV ��±�� ����gh�\ :AK���\ ���� ]��ihke_^gbc� \b^� aZf_sZeky� ;\VWLFXV� UREXVWXV ��� ���� < [bhp_ghf_ljbq_kdbo� ijh[Zo� \ ���� ]�� \ fZ_�^hfbgbjh\Zeb�fheh^u_�7KHULGLRQ� ELPDFXODWXP ���±�� ����=RUD� VSLQLPDQD ��� ����&OXELRQD VSS�� ��� ����\bxg_ ± m`_� \ajhkeu_� 7KHULGLRQ ��� ���� =RUD ��� ��� b jZaebqgu_� /LQ\SKLLGDH� ��� ���� \ bxe_ ± fheh^u_�0LFUROLQ\SKLD� SXVLOOD ��� ��� b 7KHULGLRQ ��� ���� \ Z\]mkl_ ± fheh^u_� =RUD�� 7LEHOOXV�� \ajhkeu_�&UXVWXOLQD�JXWWDWD �ih��� ����Z lZd`_�0LFUROLQ\SKLD b 6HPRQ\SKDQWHV�OLQHDWXV �ih��� ����< ���� ]��7KHULGLRQ�ELPDFXODWXP\klj_qZeky�j_^dh��< fZ_�ij_h[eZ^Zeb�x\_gbevgu_�0LFURPPDWD�URVHXP ��� ���b /LQ\SKLLGDH� ���±�� ����\bxg_ ± 7LEHOOXV ��� ��� b =RUD ��� ���� \ bxe_ ± /\FRVLGDH� ��� ���� \ Z\]mkl_ ± \gh\v�7LEHOOXV�� /\FRVLGDH� b7KDQDWXV �ih� �� ���� Z \� k_gly[j_� d gbf� ^h[Z\bebkv� *QDSKRVLGDH� b /LQ\SKLLGDH� ��� ���� DZd� \b^bf��ZjZg_hdhfie_dku ]_ji_lh[by�hlebqZxlky�_sz�f_gvr_c�klZ[bevghklvx��q_f�ohjlh[by�< dhkbfhc� kl_ib� ^bgZfbdZ� \b^h\h]h� jZaghhh[jZaby� iZmdh\� aZ\bkbl�� _kl_kl\_ggh�� hl� \j_f_gb�ihdhkZ�� < IDK��� b IDK��� hlkmlkl\b_� ijhreh]h^g_]h� kmohklhy�� gZ� dhlhjhf� ij_^ihqblZxl� k_eblvky'LFW\QD b $JDOHQDWHD��\_^zl�d h[s_fm�kgb`_gbx�qbke_gghklb�hkh[_c�b fhgh^hfbgZglghklb�$UDQHLGDH� �\fZ_�b bxg_�hl� ���^h� �� ����< bxe_�ij_h[eZ^Zxl�x\_gbevgu_�;\VWLFXV�FULVWDWXV �^h��� ����b 0LVXPHQRSV��� ���� khaj_\Zxsb_� $UDQHLGDH� hloh^yl� gZ� \lhjhc� ieZg�� $UDQHXV� TXDGUDWXV ± �� ��� 1HRVFRQD� DGLDQWD ±�� ���?keb�kl_iv�\ bxe_�\gh\v�dhkblky��lh�gZ�kl_jg_�fh`gh�gZclb�lhevdh�ih��±��hkh[b�;\VWLFXV��7LEHOOXVbeb� +\SVRVLQJD \ ijh[_�� Ih� f_j_� aZk_e_gby� hljhkr_]h� ljZ\hklhy�� qbke_gghklv� iZmdh\� \ Z\]mkl_�kjZ\gb\Z_lky� k bxgvkdhc� �jbk� ���� Z \� k_gly[j_�ij_\urZ_l� _z��>hfbgbjm_l�fheh^v�+\SVRVLQJD��'LFW\QD��;\VWLFXV��+HOLRSKDQXV��< IDK���\ fZ_�qbke_gghklv�'LFW\QD ���±�� ���\ur_��q_f�$UDQHLGDH� ���±�� ����<bxg_�'LFW\QD klZgh\blky�j_p_^_glhf�b aZf_sZ_lky�;\VWLFXV� FULVWDWXV ���±�� ����< ihke_^mxsb_�f_kypu�dhfie_dku�^hfbgZglh\�dhkbfuo�mqZkldh\�nhjfbjmxlky�koh^guf�h[jZahf��gh�\ Z\]mkl_�b k_gly[j_����� ]��
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[ueh�[hevr_�(YDUFKD� ODHWDEXQGD b 7LEHOOXV� REORQJXV��Ijbf_qZl_evgh�[bhlhibq_kdh_�jZkij_^_e_gb_�^\mo�fZkkh\uo� \b^h\� $UDQHLGDH�� 1HRVFRQD� DGLDQWD oZjZdl_jgZ� ^ey� kl_i_c� b x`g__� ^hfbgbjm_l� \h� \k_o�aZih\_^gbdZo��$UDQHXV�TXDGUDWXV j_^dh�\klj_qZ_lky�\ gZklhysbo�kl_iyo��wlh�lbibqguc�h[blZl_ev�himr_d��em]h\�b kl_ib� �©Klj_e_pdZy�kl_ivª��\ e_khkl_ighc�ahg_��< ���� ]��ijhp_glgh_�khhlghr_gb_�qbke_gghklb�wlbo�\b^h\ \ ijh[Zo�khklZ\eyeh��\ :AK ± �������IDK�gZ�ieZdhj_ ± �������gZ�kdehg_ ± �������Z gZ�^g_�[Zehd�b m� \br_ggbdh\� 1HRVFRQD� DGLDQWD \hh[s_� g_� \klj_lbeZkv�� < ���� ]��� [he__� `Zjdhf� b kmohf�� $UDQHXV�TXDGUDWXV [ue�j_^dbf�gZ�ieZdhj_�b \�fZkk_�hlf_qZeky�lhevdh�\ [ZedZo�
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²²²²² :AK�� ² ²²² :AK�� � � � � � � � � � IDK�� ² � ² � ² � IDK�� ² � � ² � � ± IDK��J b k � � � K_ahggZy� ^bgZfbdZ� \b^h\h]h [h]Zlkl\Z� �:�� b qbke_gghklb� �;�� iZmdh\� \ kl_ighf� ohjlh[bb�aZih\_^gbdZ�©YfkdZy�kl_ivª�
< ih^klbed_� dhkbfhc� kl_ib� iehlghklv� iZmdh\� ^Z`_� \ IDK��� [ueZ� hq_gv� g_\ukhdhc� �jbk� ����ijZdlbq_kdb� \k_� \b^u� \klj_qZebkv� \ _^bgbqguo� wda_fieyjZo�� ihwlhfm� k_ahggu_�baf_g_gby� hij_^_eblv�ljm^gh�� Kj_^b� ih^\b`guo� nhjf�� \ hlebqb_� hl� :AK�� 7DUHQWXOD� WUDEDOLV g_� y\eyeky� ih^Z\eyxsbf�^hfbgZglhf�� < fZ_±bxg_� hg� khklZ\eye� g_� [he__� ��±�� �� hkh[_c�� Z \� g_dhlhjuo� ijh[Zo� b \h\k_�hlkmlkl\h\Ze��<f_kl_�k gbf�\klj_qZeky�[ebadbc�\b^�7� DFXOHDWD ���±�� ����[he__�fgh]hqbke_gguc�\ ���� ]��Ihklhyggh� ^hfbgbjh\Ze� +DSORGUDVVXV� VLJQLIHU ���±�� ���� gh� dZdbo�eb[h� aZdhghf_jghkl_c� \ _]h�jZkij_^_e_gbb�ih�mqZkldZf�fu�gZclb�g_�kfh]eb��< bxg_����� ]��\ IDK���hlf_qZeZkv�\ukhdZy�qbke_gghklv�7ULFFD� OXWHWLDQD�� [he__ oZjZdl_jgh]h� ^ey� himr_d�� \ ���� ]�� \ bxe_� ih\k_f_klgh� ^hfbgbjh\Ze� ;\VWLFXV�UREXVWXV ���±�� ����Z gZ�^g_�b k_\_jghf�kdehg_�eh]Z�qZklh�\klj_qZeky�j_^dbc�\ ^jm]bo�[bhlhiZo�3DUGRVD�SDOXVWULV ���±�� ���� Wlhl� [bhlhi� ij_^ihqblZeb� lZd`_� ;HURO\FRVD� PLQLDWD�� 7DUHQWXOD� SXOYHUXOHQWD��3DFK\JQDWKD� GHJHHUL�� G_kfhljy� gZ� qZklh_� dhr_gb_�� a^_kv� hlf_qZebkv� h[sb_� k e_khf�0LFURQHWD� YLDULD��1HULHQH�FODWKUDWKD��/LQ\SKLD�WULDQJXODULV��3DUGRVD�OXJXEULV��+HOLRSKDQXV�FXSUHXV�
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DZd� ke_^m_l� ba� \ur_kdZaZggh]h�� dhfie_dku� ^hfbgZglh\� dhkbfhc� b g_dhkbfhc� kl_ib�nhjfbjmxl�ij_bfms_kl\_ggh�h^gb�b l_�`_�\b^u��gh�\ jZaguo�ijhihjpbyo��< :AK�\ur_�h[beb_�0LFURPPDWD�URVHXP��0DUSLVVD�SRPDWLD��0LVXPHQRSV�WULFXVSLGDWXP��(YDUFKD�DUFXDWD��7DUHQWXOD�WUDEDOLV��7URFKRVD�WHUULFROD��\ IDK ±;\VWLFXV� FULVWDWXV�� (YDUFKD� ODHWDEXQGD�� +DSORGUDVVXV� VLJQLIHU�� 7DUHQWXOD� DFXOHDWD�� ;\VWLFXV� UREXVWXV��Kj_^g_k_ahggZy�qbke_gghklv�iZmdh\�\ ljZ\hklh_�:AK�b IDK���hlebqZeZkv�g_agZqbl_evgh����±�� wda������\afZoh\��� Z gZ� mqZkldZo�� dhkbfuo� \ ]h^u� bkke_^h\Zgby�� dhg_qgh�� kgb`ZeZkv� ���±�� wda�� ����� \afZoh\���Meh\bklhklv� eh\mrdZfb� \ :AK� lZd`_� [ueZ� \ ���±�� jZaZ� \ur_�� q_f� \ IDK�� gh� gZ� ^g_� dhkbfh]h� eh]Z�hklZ\ZeZkv�kZfhc�\ukhdhc�
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J b k � � � K_ahggZy� ^bgZfbdZ� qbke_gghklb� iZmdh\� \ kl_ighc� ih^klbed_� aZih\_^gbdZ� ©YfkdZy kl_ivª��������� ± ���� ]����������� ± ���� ]���
GZ� ^_j_\vyo�� jZkiheh`_gguo� \ kl_ib�� khh[s_kl\h� iZmdh\� baf_gyehkv� \ aZ\bkbfhklb� hl� ihjh^u�^_j_\Z�b m^Zezgghklb�hl�e_kgh]h�fZkkb\Z��>m[u�aZk_eyebkv�hohlg__��q_f�]jmrb�b y[ehgb��< ���� ]��\ bxe_��Z \� ���� ]� ± \ dhgp_� bxgy� hgb� [ueb� kiehrv� mk_ygu� k_lyfb�x\_gbevguo� $UDQHXV� GLDGHPDWXV�� LZdh]h�h[beby� ^_g^jh[bhglh\� \ kl_ib� fu� g_� gZ[ex^Zeb� gb \� h^ghf� aZih\_^gbd_�� Q_j_a� f_kyp� qbke_gghklv�iZmdh\�j_adh�iZ^ZeZ��$� GLDGHPDWXV hlf_qZeky��\ hkgh\ghf��\ gb`g_f�yjmk_��?fm�khimlkl\h\Zeb�/DULQLRLGHV�SDWDJLDWXV�� 7KHULGLRQ� LPSUHVVXP�� j_`_ ± &\FORVD� FRQLFD�� < ljZ\hklh_� ih^� djhghc� dhgp_gljbjh\Zebkv�$JHOHQD�JUDFLOHQV b $� ODE\ULQWKLFD ��±� wda��f����Wlb�^\Z�\b^Z�\ kl_ib�lh`_�\klj_qZxlky��gh�]jmiibjmxlky�ih^�^_j_\vyfb��>m[u�jZklml� lhevdh�\ :AK�b \�IDK�\[ebab�eh]Z��lh]^Z�dZd� ]jmrb ± gZ�\k_c�l_jjblhjbb�aZih\_^gbdZ�� Qbke_gghklv� iZmdh\� gZ� gbo� mf_gvrZeZkv� ih� f_j_� m^Ze_gby� hl� e_kZ�� b djZcgb_� ^_j_\vy�hklZ\Zebkv�g_aZk_ezggufb�< e_kguo� [bhlhiZo� m`_� \ fZ_�� ^Z`_� \ [he__� oheh^ghf� ���� ]��� qbke_gghklv� b \b^h\h_� [h]Zlkl\h�iZmdh\�[ueb� \ur_��q_f� \ kl_ib� �jbk� ����A^_kv� lZd`_�^hfbgbjh\Zeb�'LFW\QD� DUXQGLQDFHD b x\_gbevgu_�$UDQHLGDH��gh�bo�h[beb_�[ueh�agZqbl_evgh�gb`_����±�� ����b ihklhyggh�ijbkmlkl\h\Ze�lj_lbc�^hfbgZgl��dZd�ijZ\beh��fheh^v�0DQJRUD�DFDO\SKD ���±�� ����< ���� ]��gZ�himrd_��Z \� ���� ]� ± gZ�iheyg_�fheh^u_�$UDQHLGDH� aZf_sZebkv� *LEEDUDQHD� ELWXEHUFXODWD�� DZd� b \� kl_ib�� dhfie_dku� ^hfbgZglh\� g_� [ueb�klZ[bevgufb�� GZ� himrd_� e_kZ� \ bxg_� ���� ]�� \ajhkeu_�0DQJRUD khklZ\eyeZ� �� ��� bf� khimlkl\h\Zeb�(YDUFKD� DUFXDWD ��� ���� +HOLRSKDQXV� DXUDWXV�� +� FXSUHXV ��� ���� +\O\SKDQWHV� QLJULQXV ��� ���� 3DUGRVD�OXJXEULV �� ����< ���� ]��ij_^klZ\bl_eb� jh^Z�0DQJRUD khaj_eb�b hlf_jeb�jZgvr_��^hfbgbjh\Ze�$UDQHXV�TXDGUDWXV ��� ����agZqbl_evgh�mklmiZeb�_fm�1HRVFRQD�DGLDQWD ��� ����7LEHOOXV�REORQJXV b ;\VWLFXV�FULVWDWXV�ih�� ����< bxe_�ljZ\hklhc�aZk_eyeky�fheh^vx�/LQ\SKLD� WULDQJXODULV ��� ����0LVXPHQD�YDWLD��0LFURPPDWD�URVHXP �ih� � ���� jZagh\hajZklgufb� $UDQHXV� TXDGUDWXV ��� ���� < Z\]mkl_� \ajhkeu_� /LQ\SKLD b $UDQHXV^hihegyebkv� gh\uf� ihdhe_gb_f�'LFW\QD ���±�� ���� $JDOHQDWHD ���±�� ����0DQJRUD ���±�� ���� ;\VWLFXV��� ����(YDUFKD �� ����dhlhju_�\ k_gly[j_�m\_ebqb\Zeb�k\hx�qbke_gghklv�b khklZ\eyeb�hkgh\gmx�fZkkm�iZmdh\�� GZ� iheyg_� dhfie_dku� ^hfbgZglh\� nhjfbjh\Zebkv� koh^guf� h[jZahf�� gh� kgb`Zehkv� mqZklb_�'LFW\QD b $JDOHQDWHD��Z ih\urZehkv ± $UDQHXV�GLDGHPDWXV��/LQ\SKLD�WULDQJXODULV��3LVDXUD�PLUDELOLV��3DUGRVD�OXJXEULV�� GZ� himrd_� ^m[h\hc� ihehku� \ bxe_±Z\]mkl_� ���� ]�� hlf_q_gZ� \kiurdZ� qbke_gghklb� $UJLRSH�EUXHQQLFKL ���±�� ���� <hafh`gh�� wlh� k\yaZgh� k l_f�� qlh� khk_^gbc� kl_ighc� mqZklhd� [ue� kdhr_g�� bmp_e_\rb_�hkh[b�i_j_f_klbebkv�gZ�himrdm��Wlhl�djmiguc�djm]hijy^�aZk_ey_l�kj_^gbc�ljZ\yghc�yjmk�b \�kl_ib� y\ey_lky� h[uqguf�� gh� g_� fZkkh\uf�� Kh]eZkgh� gZrbf� ^Zgguf�� qbke_gghklv� iZmdh\� \ e_kghf�ljZ\hklh_�� dZd� ih^� iheh]hf�� lZd� b gZ� himrdZo�� ihkl_i_ggh� \hajZklZ_l� d dhgpm� k_ahgZ� aZ� kqzl� h[beby�iha^g_e_lgbo� \b^h\� �$UDQHXV� GLDGHPDWXV�� $� TXDGUDWXV�� /LQ\SKLD� WULDQJXODULV b ^j��� b ihy\e_gby� fheh^b�\_k_gg_�e_lgbo�� < ���� ]�� fu� gZ[ex^Zeb� wlm� l_g^_gpbx� gZ� himrdZo� b iheygZo�� < ���� ]�� m`_� \ fZ_�



Ba\_klby�OZjvdh\kdh]h�wglhfheh]bq_kdh]h�h[s_kl\Z �������������lhf�;��\uimkd��±� ,661�����±����<�kl��OZjd�\kvdh]h�_glhfheh]�qgh]h�lh\Zjbkl\Z ���� ��������lhf�;��\bimkd��±�7KH�.KDUNRY�(QWRPRORJLFDO�6RFLHW\�*D]HWWH �������������YROXPH�;��LVVXH��±�±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±
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qbke_gghklv�iZmdh\�[ueZ�\ukhdhc�b ^Zevg_cr__�_z baf_g_gb_�[ueh�g_�lbibqguf��kh�kiZ^Zfb�\ bxg_�beb�Z\]mkl_��jbk� ���
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²²²²² >m[h\Zy�ihehkZ ²²²² HimrdZ � � � � � � � � � IheygZJ b k � � � K_ahggZy� ^bgZfbdZ� \b^h\h]h� [h]Zlkl\Z� �:�� b qbke_gghklb� �;�� iZmdh\� \ ohjlh[bb� e_kguo�[bhlhih\�aZih\_^gbdZ�©YfkdZy�kl_ivª�
< ih^klbed_� ih\k_f_klgh� kZfuf� fgh]hqbke_gguf� \b^hf� [ue� 7DUHQWXOD� WUDEDOLV �\ fZ_� hl� ��� ^h��� ����lhevdh�gZ�himrd_�^m[h\hc�ihehku�\ ���� ]��hg�mklmiZe�3DUGRVD�OXJXEULV ��� ���b 7URFKRVD�WHUULFROD��� ����H[uqgh� 3DUGRVD khklZ\eye� a^_kv� ��±�� ��� Z gZ� himrd_� e_kZ� b iheyg_ ± ��±�� ���< ���� ]�� gZ�himrd_� hlf_qZehkv� agZqbl_evgh_� dhebq_kl\h� 7ULFFD� OXWHWLDQD ���±�� ���� FZkkh\uc� \ kl_ib� ;\VWLFXV�UREXVWXV aZf_gyeky�gZ�;� FDPEULGJHL��ij_^ihqblZ\r_]h�iheygm��^h��� ���< ^j_\_kghf� b dmklZjgbdh\hf� yjmkZo� gZb[he__� h[bevguf� [ue� $UDQHXV� GLDGHPDWXV��< ���� ]�� gZ�himrdZo�k gbf�khi_jgbqZe�ih�qbke_gghklb�$� PDUPRUHXV�PDUPRUHXV��gh�\ ���� ]��wlhl�\b^�\klj_qZeky�g_�qZklh��< ���� ]��lZd`_�kgb`ZeZkv�qbke_gghklv�/DULQLRLGHV�SDWDJLDWXV��&\FORVD�FRQLFD��3KLORGURPXV�FHVSLWXP��7KHULGLRQ� LPSUHVVXP��b gZ�^_j_\vyo��]^_�\ ij_^u^ms_f�]h^m�iZmdb�[ueb�\ fZkk_��fu�kfh]eb�h[gZjm`blv�ebrv��±��wda_fieyjZ�gZ�h^ghf�^_j_\_�AZ�bkdexq_gb_f�^m[h\hc�ihehku��kj_^g_k_ahggZy�qbke_gghklv�iZmdh\�\ ohjlh[bb�\ �����b ���� ]]��hlebqZeZkv�g_agZqbl_evgh��kZfZy�\ukhdZy ± gZ�iheygZo����±�� wda������\afZoh\���gb`_ ± gZ�himrdZo����±�� wda������\afZoh\��b \�g_dhkbfhc�kl_ib� ���±�� wda������\afZoh\���b kZfZy�gbadZy ± \ dhkbfhc�kl_ib���±�� wda������ \afZoh\��� <b^h\h_� [h]Zlkl\h� iZmdh\� ihqlb� \h� \k_o� [bhlhiZo� [ueh� fZdkbfZevgh� \ bxg_� bihkl_i_ggh� kgb`Zehkv� d hk_gb� �jbk� ��� ����< ^bgZfbd_� qbke_gghklb� gZk_e_gby� ohjlh[by� gZc^_gZ� ebrv�h^gZ� aZdhghf_jghklv ± [he__� \ukhdb_� fZckdb_� ihdZaZl_eb� \ ���� ]�� < hklZevghf�� fu� g_� h[gZjm`beb�h[sbo�l_g^_gpbc�\ baf_g_gbb�qbke_gghklb�



G� X� IHEQ:GBGH<:NZmgZ�b gZk_e_gb_�iZmdh\��$UDQHL��aZih\_^gbdZ�©YfkdZy�kl_ivª��;_e]hjh^kdZy�h[eZklv��Jhkkby�±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±±
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GZ�hkgh\_�ihemq_gguo�^Zgguo�fh`gh�\u^_eblv�jy^�oZjZdl_jguo�hkh[_gghkl_c��ijbkmsbo�nZmg_�bgZk_e_gbx� iZmdh\� ©Yfkdhc� kl_ibª�� Ij_`^_� \k_]h�� wlh� h[beb_� 7DUHQWXOD� WUDEDOLV�� g_� \klj_qZxs_]hky� \fZkk_� \ ^jm]bo� aZih\_^gbdZo�� gbadZy� qbke_gghklv� 7� SXOYHUXOHQWD�� hlkmlkl\b_�3DUGRVD� ULSDULD �^hfbgZgl�ghf_j�h^bg�\ [ebae_`Zs_c�©Klj_e_pdhc�kl_ibª��b��\hh[s_��hlghkbl_evgh�gbadZy�qbke_gghklv�\b^h\�jh^Z�3DUGRVD��DZd�ijZ\beh��\ k\_leuo�e_kZo�b gZ�himrdZo�3� OXJXEULV khklZ\ey_l���±�� ��hleh\e_gguo�iZmdh\��a^_kv� `_� ^hey� _z mqZklby� g_� ij_\urZeZ� ��±�� �� b lhevdh� \ ^m[h\hc� ihehk_� ^hklb]ZeZ� �� ���Ijbf_qZl_evgZ�\ukhdZy�iehlghklv�aZk_e_gby�djhg�b ljZ\hklhy�ih^�hl^_evgh�klhysbfb�\ kl_ib�^_j_\vyfb�b kdhie_gb_�ih^�gbfb�$JHOHQD� ODE\ULQWKLFD b $� JUDFLOHQV��< ©Klj_e_pdhc�kl_ibª�b ©DZaZpdhc�kl_ibª�hgb�gZfb� g_� gZc^_gu�� ohly� [ueb� mdZaZgu� <� ?�� Ibqdhc� ����� Z�� ���� [�� dZd� fZkkh\u_�� H[beb_� 1HRVFRQD�DGLDQWD��j_^dh]h�\ ©Klj_e_pdhc�kl_ibª�b h[uqgh]h�\ ©DZaZpdhc�kl_ibª��[hevrZy�qbke_gghklv�+HOLRSKDQXV�IODYLSHV b &OXELRQD� QHJOHFWD�� gZebqb_� ;\VWLFXV� VWULDWLSHV k[eb`Z_l� ehdZevgmx� nZmgm� aZih\_^gbdZ� kZjZg_hnZmghc� gZklhysbo� kl_i_c�� K ^jm]hc� klhjhgu�� ^hfbgbjh\Zgb_� $UDQHXV� TXDGUDWXV�� agZqbl_evgh_�dhebq_kl\h� (XU\RSLV� IODYRPDFXODWD�� 0DUSLVVD� SRPDWLD�� 7KHULGLRQ� ELPDFXODWXP�� (YDUFKD� DUFXDWD��&KHLUDFDQWKLXP�SXQFWRULXP y\eyxlky�oZjZdl_jghc�q_jlhc�nZmgu�iZmdh\�em]h\uo kl_i_c�
KIBKHD �EB L? J:LM JU=Zggb[Ze ; D�� DZeb[_jgh\Z G� F� Ih\lhjgZy� bg\_glZjbaZpby � jZklbl_evgh]h� ihdjh\Z� ©Yfkdhc� kl_ibª� �aZih\_^gbd� ©;_eh]hjv_ª��q_j_a� ��� e_l�� i_j\u_� blh]b� �� WlZehggu_� kl_igu_� eZg^rZnlu�� ijh[e_fu� hojZgu�� wdheh]bq_kdhc� j_klZ\jZpbb� bbkihevah\Zgby��FZl_jbZeu���f_`^mgZj��kbfi���Hj_g[mj]����±���bxgy����� ]� ± Hj_g[mj]��BID�©=Zaijhfi_qZlvª������� ±K� ���±����D nZmg_� b wdheh]bb� gZk_dhfuo� b iZmdh\� Yfkdh]h� mqZkldZ� P_gljZevgh�Q_jgha_fgh]h� ]hkm^Zjkl\_ggh]h� aZih\_^gbdZ� ;�F� Ydmr_gdh�� <� G�� =jZffZ��:� <�� AZoZj_gdh� b ^j�� �� Wdheh]h�nZmgbklbq_kdb_� bkke_^h\Zgby�P_gljZevghc�E_khkl_ib�_\jhi_ckdhc�qZklb�KKKJ� ± F���PGBE�=eZ\hohlu�JKNKJ������� ± K� ��±���Fbevdh\ N� G� E_khkl_iv�jmkkdhc�jZ\gbgu� ± F���Ba^±\h�:G�KKKJ������� ± ��� k�FboZceh\ D� =� DZlZeh] iZmdh\�l_jjblhjbc�[u\r_]h�Kh\_lkdh]h�KhxaZ��$UDFKQLGD��$UDQHL�� ± F���Ahhe��fma_c�F=M������� ± ��� k�IheqZgbgh\Z G� X� D bamq_gbx� nZmgu� iZmdh\� DZaZpdh]h� mqZkldZ�P_gljZevgh�Q_jgha_fgh]h� aZih\_^gbdZ� �� Bamq_gb_� b hojZgZ�ijbjh^u� e_khkl_ib�� FZl_jbZeu� gZmq��ijZdl�� dhgn��� ihk\�� ����e_lbx� kh� ^gy� jh`^_gby� <� <�� :ezobgZ�� DmjkdZy� h[e���ihk� AZih\_^gh_����yg\Zjy����� ]� ± LmeZ������� ± K� ���±����IheqZgbgh\Z G� X� Baf_g_gb_� ZjZg_hnZmgu� Klj_e_pdh]h� mqZkldZ� P_gljZevgh�Q_jgha_fgh]h� aZih\_^gbdZ� aZ� ��� e_l�� Kl_ib�K_\_jghc�?\jZabb� �� WlZehggu_� kl_igu_� eZg^rZnlu�� ijh[e_fu� hojZgu�� wdheh]bq_kdhc� j_klZ\jZpbb� b bkihevah\Zgby��FZl_jbZeu���f_`^mgZj��kbfi���Hj_g[mj]����±���bxgy����� ]� ± Hj_g[mj]��BID�©=Zaijhfi_qZlvª������� ± K� ���±����IbqdZ <� ?� D nZmg_�b wdheh]bb�iZmdh\�P_gljZevgh�Q_jgha_fgh]h�aZih\_^gbdZ� �� NZmgZ�b wdhe��iZmdhh[jZaguo� ± I_jfv��I_jfkd��mg±l������ Z� ± K� ��±���IbqdZ <� ?� H nZmg_� b wdheh]bb� iZmdh\� P_gljZevgh�Q_jgha_fgh]h� aZih\_^gbdZ� �� Wdheh]h�nZmgbklbq_kdb_� bkke_^h\Zgby�P_gljZevghc�E_khkl_ib�_\jhi_ckdhc�qZklb�KKKJ� ± F���PGBE�=eZ\hohlu�JKNKJ������ [� ± K� ��±���OZjvdh\kdbc�gZpbhgZevguc�mgb\_jkbl_l�bf��<� <��DZjZabgZ IhklmibeZ�����������
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6 800$5<
$�WRWDO��FD��� ����LQGLYLGXDOV��UHSUHVHQWLQJ�����VSLGHU�VSHFLHV�DQG����IDPLOLHV�ZHUH�FROOHFWHG�IURP�VWHSSH�DQG� IRUHVW� KDELWDWV� LQ� WKH� µ<DPVND\D� VWHSSH¶��0RVW� VSHFLHV� DUH� KDELWDW� JHQHUDOLVWV� FRPPRQO\� RFFXULQJ� LQ WKH�IRUHVW�VWHSSH�]RQH��VWHQRWRSLF�VWHSSH�VSHFLHV�FRPSULVH�RQO\��� ��RI WKH��IDXQD��WKH�IRUHVW�RQHV�DWWDLQ��� ���7KLV�UHVXOWV�LQ�D�YHU\�KLJK�LQWHUKDELWDW�IDXQLVWLF�VLPLODULW\��-DFFDUG¶V�,QGH[  ��� ���7KH�KLJKHVW�VSLGHU�DEXQGDQFH�LQ�KHUE�OD\HU�DQG�WKH�ULFKHVW�VSHFLHV�FRPSRVLWLRQ�ZHUH�UHFRUGHG�LQ�WKH�IRUHVW�JODGHV��7KHVH�LQGLFHV�GHFUHDVHG�LQ�UDQJH�IRUHVW�HGJHV��XQ�PRZLQJ�VWHSSH��PRZLQJ�VWHSSH��7KLV�ORFDO�DUDQHRIDXQD�GLIIHUV�IURP�WKH�RWKHU�IDXQDV�RI�WKH�YLUJLQ�PHDGRZ�VWHSSHV�E\�WKH�JUHDW�QXPEHU�RI�7DUHQWXOD WUDEDOLV��WKH�DEVHQFH�RI�3DUGRVD�ULSDULD��DQG�D�OHVV�TXDQWLW\�DQG�GLYHUVLW\�RI�3DUGRVD VSHFLHV��:LWK� WKH�KLJK�DEXQGDQFH�RI�1HRVFRQD�DGLDQWD�� SUHVHQFH� RI� ;\VWLFXV� VWULDWLSHV�� KLJKHU� TXDQWLW\� RI�+HOLRSKDQXV� IODYLSHV DQG� &OXELRQD� QHJOHFWD WKH�DUDQHRIDXQH� RI� WKH� µ<DPVND\D� VWHSSH¶� DSSURDFKHV� WKH� WUXH� VWHSSH� W\SH�� 2Q� WKH� RWKHU� KDQG�� GRPLQDQW�$UDQHXV�TXDGUDWXV DQG�QXPHURXV�(XU\RSLV�IODYRPDFXODWD��0DUSLVVD�SRPDWLD��7KHULGLRQ�ELPDFXODWXP��(YDUFKD�DUFXDWD��&KHLUDFDQWKLXP�SXQFWRULXP DUH�W\SLFDO�RI�WKH�PHDGRZ�VWHSSHV���ILJV����WDEV����UHIV�


