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G_ihkj_^kl\_gh ijh^te`_gb_�gZ�ij_]e_^Z��gZijZ\_g�\ [j����gZki� KlZlbklbdZ �OZ^`b_\�� ������� _ hq_jlZ\Zg_lh� gZ� hkgh\gbl_l_g^_gpbb�\ jZa\blb_lh�gZ�bdhghf_ljbqgby�khnlm_j� Klti\Zcdb�gZgydhb� hl� jZa]e_^Zgbl_ \_q_� b^_b� \gbfZgb_lh� \ lZab� klZlby� k_ktkj_^hlhq\Z� \tjom� khnlm_jgb� ijh^mdlb� aZ� bdhghf_ljbqghfh^_ebjZg_� b ih�ki_pbZegh� khnlm_jgb� ijh^mdlb� aZ� ZgZeba� gZ\j_f_ggb�j_^h\_��Bgl_j_ktl�dtf�bake_^\Zg_lh�gZ�ijh^mdlb�hl�lhabdeZk� _ ijh^bdlm\Zgh� hl� gydhedh� kts_kl\_gb� ijbqbgb��Itj\h� ij_aihke_^gbl_�]h^bgb�bdhghf_ljbqgZlZ�l_hjby�k_ jZa\b\Z�bgl_gab\gh�bfgh]hihkhqgh��<lhjh�k \bkhdb�l_fih\_�k_ jZa\b\Z�kZfbyl�khnlm_j�bij_^eZ]Z� \k_� ih\_q_� bgkljmf_glZegb� kj_^kl\Z� aZ� j_ZebabjZg_� gZklZlbklbq_kdby� ZgZeba� b bdhghf_ljbqgbl_� bake_^\Zgby�� Lj_lhbgl_]jbjZg_lh�gZ�bdhghf_ljbqgZ�l_hjby�b khnlm_j�\h^b�^h�]heyfhjZaghh[jZab_� hl� l_ogbdb� aZ� fZgbimebjZg_� gZ� ^Zggbl_�� f_lh^b� aZZgZeba�b ij_^klZ\yg_�b ij��DZlh�j_amelZl�jZa\blb_lh�b ij_^eZ]Zg_lhgZ�bdhghf_ljbqgb�khnlm_jgb�ijh^mdlb�gZjZkl\Z�g_ij_dtkgZlh��LZdZgZijbf_j� 7KH (FRQRPHWULFV� -RXUQDO� 2QOLQH ghfbgbjZ� dZlhbdhghf_ljbqgb� gZ^ ���� khnlm_jgb� ijh^mdlZ�� (FRQRPLFV� /761ghfbgbjZ�dZlh�bdhghf_ljbqgb�[ebah ���khnlm_jgb�ijh^mdlZ�b l�g�GZebp_� _ h[_dlb\gZ� g_h[oh^bfhkl� hl� hq_jlZ\Zg_� gZ� hkgh\gbl_
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l_g^_gpbb� \ jZa\blb_lh� gZ� bdhghf_ljbqgby� khnlm_j� bbexkljbjZg_lh�bf�k ih^oh^ysb�ij_^klZ\bl_eb�Im[ebdZpbbl_� ih� lZab� l_fZ� ij_^eZ]Zl� jZaebqgb� ih^oh^b� bijbagZpb� aZ� oZjZdl_jbabjZg_� gZ� bdhghf_jbqgbl_� ijh^mdlb� bbake_^\Zg_� gZ� l_g^_gpbbl_� \ jZa\blb_lh� bf�� Kihj_^ -�� 0DUTXH]�0DUTXH]�� ������ dZq_kl\ZlZ� ih� dhblh� bdhghf_ljbqgbl_� khnlm_jgbijh^mdlb� ljy[\Z� ^Z� k_� kjZ\gy\Zl� b ih� dhblh� ljy[\Z� ^Z� k_ kt^b� aZlyoghlh� jZa\blb_� kZ klZlbklbq_kdb� \tafh`ghklb�� kbkl_fgbbabkd\Zgby�� \oh^� b baoh^� gZ� ^Zggb�� ij_^klZ\yg_� gZ� j_amelZlb� bbgl_jn_ck��]jZnbdZ��^hdmf_glZpby�b h[mq_gb_��Kihj_^�^jm]b�Z\lhjb�0F&XOORXJK�� ������ kts_kl\_gbl_� ijbagZpb� aZ� oZjZdl_jbabjZg_jZa\blb_lh�gZ�ijh^mdlbl_�kZ jZ[hlZ�k ^Zggb��l_ogbdb�gZ�hp_gy\Zg_�l_ogbdb� aZ� g_ebg_cgh� hp_gy\Zg_�� jZ[hlZ� ktk� kbfmelZglgbmjZ\g_gby�� l_klh\_�� ^hdmf_glZpby� b h[mq_gb_�� 3�� +ROPHV� �+ROPHV�������kfylZ��q_� ijbagZpbl_�aZ�oZjZdl_jbabjZg_�gZ�klZlbklbq_kdb�bbdhghf_ljbqgb� khnlm_jgb� ijh^mdlb� kZ p_e_\Z� Zm^blhjby�gZkljhcdb�� dhe_dpbhgbjZg_� gZ� ^Zggb�� oZjZdl_jbabjZg_� gZ� ^Zggb�\bamZebabjZg_�gZ�^Zggb��\tafh`ghklb�aZ�bake_^\Zg_�gZ�dhj_eZpby�bijbqbgghkl�� klZlbklbq_kdb� l_klh\_�b bgl_gab\ghkl�gZ� _\hexpbylZ�Kihj_^� -�� &XUUDOO� �&XUUDOO�� ����� ijbagZpbl_� aZ� oZjZdl_jbabjZg_� gZklZlbklbq_kdbl_� khnlm_jgb� ijh^mdlb� kZ ihlj_[bl_ekdb� bgl_jn_ck�klZlbklbq_kdb� bgl_jn_ck�� kljmdlmjZ� gZ� ^Zggbl_�� ]jZnbdZ�klZlbklbq_kdb�ijhp_^mjb��]t\dZ\hkl��ieZlnhjfb�b ^j�Ljy[\Z� ^Z� k_ hl[_e_`b�� q_� fgh]h� hl� ihkhq_gbl_� ih�]hj_k\hckl\Z� gZ� ijh^mdlb� kZ oZjZdl_jgb� g_� kZfh� aZ� bdhghf_ljbqgbykhnlm_j�gh�b aZ�klZlbklbq_kdby�khnlm_j b�khnlm_jZ�dZlh�pyeh��HllZab� ]e_^gZ� lhqdZ� g_� [b� [beh� ih^oh^ysh� \ hl]jZgbqZ\Zg_lh� gZhkgh\gbl_� l_g^_gpbb� ^Z� k_ baihea\Zl� \kbqdb� ijbagZpb�� GZiteghp_e_kth[jZagh�_��\gbfZgb_lh�^Z�k_ ktkj_^hlhqb�\tjom�ki_pbnbqgbl_
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k\hckl\Z�� dhblh� agZqbfh� hlebqZ\Zl� bdhghf_ljbqgby� khnlm_j� hlhklZgZeby�� < lhab� kfbkte� ih�gZlZltrgbl_� jZakt`^_gby� s_� k_jZa\b\Zl� \ ihkhdZ� nmgdpbhgZegb� \tafh`ghklb� b bgl_jn_ck�khnlm_jgh�j_ZebabjZg_�gZ�bdhghf_ljbqgZ�l_hjby�b bgnhjfZpbhgghhkb]mjy\Zg_�Ih� hlghr_gb_� gZ� nmgdpbhgZegb� \tafh`ghklb� b bgl_jn_ckbaihea\Zgbl_� \ bdhghf_ljbqgbl_�bake_^\Zgby� khnlm_jgb� ijh^mdlbk_ jZa\b\Zl�\ ke_^gbl_�gZijZ\e_gby�� khnlm_jgb� ijh^mdlb�� ki_pbZebabjZgb� \ ij_kfylZgbylZ� kfZljbpb�� \_dlhjb� b ij�� fZl_fZlbq_kdb� h[_dlb�� GZijbf_j*DXVV��0DWODE��0DWKHPDWLND b ^j��� dhfZg^ghhjb_glbjZgb� bdhghf_ljbqgb� _abpb�� GZijbf_j6KD]DP��6RULWHF��5$76��763��5 b ^j��� khnlm_jgb� bdhghf_ljbqgb� ijh^mdlb� kZfh� k ]jZnbq_gbgl_jn_ck��GZijbf_j�6WDWD��(DV\5HJ b ^j��� bgl_]jbjZgb� bdhghf_ljbqgb� ijh^mdlb� k ]jZnbq_g� bdhfZg^ghhjb_glbjZg�bgl_jn_ck��GZijbf_j�(YLHZV��0LFURILWb ^j�Khnlm_jgbl_� ijh^mdlb� hl� itj\ZlZ� ]jmiZ� kZ k� mgb\_jkZeghij_^gZagZq_gb_� b k_� baihea\Zl� aZ� \kydZd\b� ij_kfylZgby�\dexqbl_egh� b bdhghf_ljbqgb�� Ljy[\Z� ^Z� k_ hl[_e_`b�� q_� ijbijh]jZfbjZg_lh�� hkh[_gh� gZ� ih�keh`gb� bdhghf_ljbqgb� f_lh^b�� _g_h[oh^bf�^tet]�i_jbh^�gZ�l_kl\Zg_��gZkljhcdb�b ij��< lhab�kfbktel_ab� ijh^mdlb� kZ ih^oh^ysb� ij_^bfgh� aZ� ki_pbZebklb� k \bkhdZd\ZebnbdZpby� b l_g^_gpbbl_� \ jZa\blb_lh� bf� g_� kZ h[_dl� gZjZae_`^Zg_� \ lZab� klZlby�� AgZqbl_egh� ih�ih^oh^ysb� aZbdhghf_ljbqgh�fh^_ebjZg_��ihg_�aZ�ih�rbjhdZlZ�p_e_\Z�Zm^blhjby�kZ khnlm_jgbl_�ijh^mdlb�hl�\lhjZlZ�]jmiZ��L_�^Z\Zl�\tafh`ghklb�aZij_ijh]jZfbjZg_� gZ� kts_kl\m\Zsb� b ijh]jZfbjZg_� gZ� gh\b
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bdhghf_ljbqgb� f_lh^b� b ijhp_^mjb�� <tij_db�� q_� 6KD]DP�� 6RULWHF�5$76� b ij�� kZ hlghkbl_egh� ih�e_kgb� kZ h\eZ^y\Zg_ b h[mq_gb_kijyfh�*DXVV b 0DWODE� lh�l_ogbl_�\tafh`ghklb�[b�ljy[\Zeh�^Z�k_baihea\Zl�ij_^bfgh� aZ�jZarbjy\Zg_�gZ�kts_kl\m\Zsbl_� �\]jZ^_gb�f_lh^b�b hj]ZgbabjZg_�gZ�bl_jZlb\gZ�h[jZ[hldZ��Bdhghf_ljbqgbl_khnlm_jgb�ijh^mdlb�hl�lj_lZ�b q_l\tjlZ�]jmiZ�baihea\Zl�klZg^Zjl_gbgl_jn_ck�b k_� jZa]e_`^Zl� ih^jh[gh� ih�^hem� \t\� \jtadZ� k gh\bl_bdhghf_ljbqgb�ijhp_^mjb�b bgnhjfZpbhgghlh�hkb]mjy\Zg_�Ij_a� ihke_^gbl_� ^_k_l� ]h^bgb� bdhghf_ljbqgZlZ� l_hjby� b_fibjbqgbl_�bake_^\Zgby�k_ jZa\b\Zl�ij_bfms_kl\_gh�\ h[eZkllZ�gZdhbgl_]jZpbylZ��� hp_gy\Zg_� qj_a� h[h[s_gby� f_lh^� gZ� fhf_glbl_�*00����g_ebg_cgh�hp_gy\Zg_� b ^jm]b��+DPLOWRQ��������0LOOV��������AZ�p_ebl_� gZ� bdhghf_ljbqghlh�fh^_ebjZg_�gZc�q_klh� k_ baihea\Zl9$5� fh^_eb�� h[h[s_gb� Z\lhj_]j_kbhggb� fh^_eb� k mkeh\_go_l_jhkd_^Zklbpbl_l� �*$5&+���� fh^_eb� gZ� dhjb]bjZgZlZ� ]j_rdZ�9(&0�� b ^j��Hs_�ih�ykgh�k_ hq_jlZ\Zl�l_g^_gpbbl_�\ jZa\blb_lhgZ� bdhghf_ljbqgZlZ� l_hjby� b _fibjbqgbl_� bake_^\Zgby� ijbij_]e_^Z�gZ�i_jbh^bqgbl_�gZmqgb�im[ebdZpbb��LZdZ�gZijbf_j ijbl_fZlbqgh� bake_^\Zg_� qj_a� (%6&2� 3XEOLVKLQJ� k_ mklZgh\boZ� ykgbl_g^_gpbb� gZ� m\_ebqZ\Zg_� gZ� bgl_j_kZ� dtf� dhbgl_]jZpbylZ�g_ebg_cghlh� hp_gy\Zg_� b ij�� AZ� i_jbh^Z� ke_^� ����� ]h^bgZhlghkbl_egbyl� ^ye� gZ� bdhghf_ljbqgbl_� im[ebdZpbb� \ h[eZkllZ� gZ
� IhjZ^b�lh\Z��q_�pblbjZgbl_�bdhghf_ljbqgb�l_jfbgb�kZ kjZ\gbl_egh�gh\b�b gyfZl�\k_�hs_ih^oh^ysb�beb�ml\tj^_gb�ij_\h^b�gZ�[te]Zjkdb�_abd��fgh]h�hl�lyo�k_ kihf_gZ\Zl�gZ�Zg]ebckdb_abd��< kemqZy &RLQWHJUDWLRQ� *HQHUDOL]HG�0HWKRG�RI�0RPHQWV� (VWLPDWLRQ�RI�QRQOLQHDU� 9HFWRU�$XWRUHJUHVVLRQV� *HQHUDOL]HG�$XWRUHJUHVVLYH�&RQGLWLRQDO�+HWHURVNHGDVWLFLW\� 9HFWRU�(UURU�&RUUHFWLRQ�0RGHOV� (%6&2�3XEOLVKLQJ _ Z]j_]bjZsZ�bgnhjfZpbhggZ�kbkl_fZ��qj_a�dhylh�k_ h[h[sZ\Zl�i_jbh^bqgbim[ebdZpbb�hl�gZ^������gZmqgb�kibkZgby��\_klgbpb�b ij���\dexqbl_egh�(FRQRPHWULFD��-RXUQDO�RI(FRQRPHWULFV��-RXUQDO�RI�$SSOLHG�(FRQRPHWULFV��$PHULFDQ�6WDWLVWLFLDQ��(XURSHDQ�(FRQRPLF�5HYLHZ�b^j��Bake_^\Zg_lh�h[o\ZsZ�^\Z�i_jbh^Z ±�^h������]h^bgZ�b ke_^������]h^bgZ��Ih�ih^jh[gh�\`�
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dhbgl_]jZpbylZ� k_ _� m\_ebqbe� [ebah� ��� itlb�� bake_^\ZgbylZ� aZbgl_]jbjZghkl� kZ k_� m\_ebqbeb� gZ^� ��� itlb�� bake_^\ZgbylZ� qj_afh^_ebl_�9$5 ±�� itlb��bake_^\ZgbylZ�qj_a�fh^_ebl_�*$5&+ ±��itlb��bake_^\ZgbylZ�\ h[eZkllZ�gZ�*00 ±�� itlb�b l�g��IjZdlbq_kdbke_^� ����� ]h^bgZ�k_ jZa\b\Z�gZmqgbyl�bgl_j_k�dtf�9(&0�� 67$5��,9����6SXULRXV j_]j_kby��,5)���006(�� hp_gy\Zg_�b ij�Kihj_^� L_jtgk� Fbek� �0LOOV�� ����� hkgh\gbl_� l_g^_gpbb� \jZa\blb_lh� gZ� bdhghf_ljbqgZlZ� l_hjby� k_ j_ZebabjZl� khnlm_jghij_^bfgh�qj_a�(YLHZV��0LFUR)LW��3F)LPO��67$03��6+$=$0��&2,17 b*DXVV��Ijb�l_fZlbqgh�bake_^\Zg_�gZ�i_jbh^bqgbl_�im[ebdZpbb�� k_mklZgh\b� gZc�\bkhdZ� q_klhlZ� gZ� pblbjZg_� gZ� *DXVV�� DZlh� k_ bfZij_^\b^��q_�lhab�ijh^mdl�_ mgb\_jkZe_g�b k_�baihea\Z�dZlh�hkgh\_gbgkljmf_gl�ijb�ij_kfylZgby�k fZljbpb��fh`_�^Z�k_�h[ykgb�]he_fbylbgl_j_k� dtf� g_]h�� Ih� q_klhlZ� gZ� im[ebdZpbb� ke_^\Z� ]jmiZ�\dexq\ZsZ�bdhghf_ljbqgbl_�_abpb�6+$=$0 b 5$76��KjZ\gbl_eghih�fZetd�[jhc�im[ebdZpbb�kZ k\tjaZgb�k (YLHZV��0LFUR)LW��3F*LYH b/LPGHS��Ke_^\Z� ]jmiZ�hl�ijh^mdlb�dZlh�76(��763��6RULWHF��(DV\5HJ�2[ b ^j�� aZ� dhblh� k_� dhgklZlbjZl� _^bgbqgb� im[ebdZpbb�� AZbexkljbjZg_� gZ� kt\j_f_ggbl_� l_g^_gpbb� \ jZa\blb_lh� gZbdhghf_ljbqgZlZ�l_hjby�b bdhghf_ljbqgby�khnlm_j�s_�k_ baihea\Zlijh^mdlb�hl�ihke_^gbl_� ljb� ]jmib� ��gZ�4XDQWLWDWLYH�0LFUR� 6RIWZDUH(YLHZV�� gZ� 0�� 3HVDUDQ� b 'U�� 3HVDUDQ� 0LFURILW�� gZ� +HUPDQ� %LHUHQV(DV\5HJ b gZ�(VWLPD�5$76�
KWWS���VHDUFK�HSQHW�FRP��AZ�ihea\Zg_lh�gZ�bgnhjfZpbhggZlZ�kbkl_fZ�_ g_h[oh^bf�hlhjbabjZg^hklti� Bake_^\Zgby�aZ�_^bgbq_g�dhj_g �8QLW�5RRW�� 6PRRWK�7UDQVLWLRQ�$XWRUHJUHVVLRQ�PRGHOV�� Hp_gy\Zg_�qj_a�bgkljmf_glZegb�ijhf_geb\b��,QVWUXPHQWDO�9DULDEOHV��� ,PSXOVH�UHVSRQVH�IXQFWLRQ�� 6LJQDO�([WUDFWLRQ�� Qj_a�(%6&2�3XEOLVKLQJ
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Bdhghf_ljbqgbyl� khnlm_j_g� ijh^mdl� gZ� 4XDQWLWDWLYH� 0LFUR6RIWZDUH _\hexbjZ� ij_a� ihke_^gbl_� ]h^bgb� hl� 0LFUR763 ^h(9LHZV ����� Hkgh\gbl_� ihkhdb�� \ dhblh� k_ jZa\b\Z� ijh^mdlZ�� kZl_ogbdb� gZ� hp_gy\Zg_�� ihklj_]j_kbhggb� l_klh\_� b ^j�� Itj\hlhgZijZ\e_gb_�\ jZa\blb_lh�gZ�khnlm_jgby�ijh^mdl�k_ j_ZebabjZ�ijbhp_gdZlZ�gZ� kbkl_fb� k ih\_q_� hl� _^gh� mjZ\g_gby��Lmd�fh]Zl� ^Z� k_kihf_gZl�fh^_ebl_�9$5� 9(&0��3RROV b ^j��<lhjhlh�gZijZ\e_gb_�\jZa\blb_lh� gZ� (9LHZV k_ j_ZebabjZ� \ h[eZkllZ� gZ� 6WDWH� 6SDFHhp_gy\Zg_lh��\dexqbl_egh�nbeltjZ�gZ�DZefZg��Lj_lhlh�gZijZ\e_gb__ \� h[eZkllZ� gZ� *$5&+� fh^_ebjZg_lh�� B g_� gZ� ihke_^gh� fyklhki_pbZegh�\gbfZgb_�k_ hl^_ey�gZ�l_ogbdbl_�aZ�hp_gy\Zg_�gZ�fh^_eb�\dexq\Zsb�ijhf_geb\b�gZ�keZ[bl_�kdZeb��Lmd�fh]Zl�^Z�k_ baj_^yl/RJLW�3URELW�fh^_eb��2UGHUHG fh^_eb��7RELW fh^_eb�b ^j�Bdhghf_ljbqgbyl�_abd�5$76�� k_ jZa\b\Z�ij_a�ihke_^gbl_���]h^bgb� b \� gZklhysby� fhf_gl� k_ ij_^klZ\y� qj_a� \_jkby� ����Ijh^mdltl�_ g_�kZfh�dhe_dpby�hl�hp_gtqgb�b l_kl\Zsb�ijhp_^mjb�ghb ijh]jZf_g�_abd�gZ�\bkhdh�jZ\gbs_��Hp_gtqgbl_�l_ogbdb�gZ�5$76k_ jZa\b\Zl� \ gydhedh� gZijZ\e_gby�� (VWLPD� jZa\b\Z� j_]j_kbhggbyZgZeba� dZlh� \dexq\Z� l_ogbdb� k Z\lhj_]j_kbhggb� dhfihg_glb�dhfihg_glb� k o_l_jhkd_^Zklblbqgb� dhj_dpbb� b ^j�� Hl^_eghgZijZ\e_gb_� \ _\hexpbylZ� gZ� ijh^mdlZ� _ jZa\blb_lh� gZ� $5&+� b*$5&+�fh^_ebl_��GZc�gh\hlh�gZijZ\e_gb_�\ jZa\blb_lh�gZ�5$76 _\dexq\Zg_lh�gZ�6WDWH�6SDFH fh^_eb�b *00�+HUPDQ� %LHUHQV� jZa\b\Z� k\hy� bdhghf_ljbq_g� ijh^mdl� hl6LPSO5HJ ^h� (DV\5HJ� ���� dZlh� ke_^\Z� hkgh\gbl_� l_g^_gpbb� \jZa\blb_lh� gZ� bdhghf_ljbqgZlZ� l_hjby� b kZf� jZa\b\Z� gh\bbdhghf_ljbqgb�f_lh^b��DZlh�gZc�[ebatd�ZgZeh]�gZ�g_]h\by�ijh^mdlih� hp_gtqgb� l_ogbdb� b l_klh\b� ijhp_^mjb� fh`_� ^Z� k_ ihkhqb
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(9LHZV�� < lhab� kfbkte� b hkgh\gbl_� l_g^_gpbb� \ jZa\blb_lh� gZ(DV\5HJ ^m[ebjZl�jZa]e_^Zgbl_�ih�]hj_� l_g^_gpbb�\ jZa\blb_lh�gZijh^mdlZ� gZ� 4XDQWLWDWLYH� 0LFUR� 6RIWZDUH�� Ki_pbZegh� \gbfZgb_� k_hl^_ey�gZ�jZaghh[jZab_lh�hl�f_lh^b� aZ� l_kl\Zg_�gZ�8QLW� URRW��>hjbg_sh�ih\_q_��jZajZ[hl_g�_ b�_dki_jbf_glZe_g�f_lh^�aZ�l_kl\Zg_�gZ&RPSOH[�FRQMXJDWH� XQLW� URRWV�� >jm]h� gZijZ\e_gb_� \ jZa\blb_lh� gZkhnlm_jgby� ijh^mdl� _ jZarbj_gb_lh� gZ� ebg_cgby� b g_ebg_cgbyj_]j_kbhggby� ZgZeba� ^h�fh^_eb� k $50$ dhj_dpbb� b�beb� *$5&+dhj_dpbb� < h[eZkllZ� gZ� fh^_ebl_� k ih\_q_� hl� _^gh� mjZ\g_gb_%LHUHQV jZa\b\Z� khnlm_jgby� ijh^mdl� aZ� hp_gdb� qj_a� *00�� 685���9$5�b ^j�Khnlm_jgbyl� ijh^mdl� gZ� 3HVDUDQ	3HVDUDQ _\hexbjZ� hl'DWD)LW ^h� 0LFURILW ��� dZlh� g_ij_dtkgZlh� k_ h[h]Zly\Z� k gh\bbdhghf_ljbqgb� ijhp_^mjb� b l_klh\_�� Ki_pbZegh� ljy[\Z� ^Z� k_hl[_e_`Zl�\dexq_gbl_�l_ogbdb�aZ�dhbgl_]jZpbhggb�bake_^\Zgby��<lh\Z�gZijZ\e_gb_�fh]Zl�^Z�k_ kihf_gZl�f_lh^Z�gZ�3KLOOLSV�+DQVHQ aZhp_gdb� gZ� dhbgl_]jbjZgb� aZ\bkbfhklb�� $5'/�� hp_gy\Zg_� b ij�0LFURILW \dexq\Z�gZc�jZaghh[jZagb�j_]j_kbhggb�fh^_eb�k dhj_dpbbaZ� $5�� 0$�� $5&+ b ^j�� < h[eZkllZ� gZ� hp_gy\Zg_lh� gZ� fh^_eb� kih\_q_�hl�_^gh�mjZ\g_gb_�ki_pbZegh�\gbfZgb_�k_�hl^_ey�gZ�9$5�b685��Bdhghf_ljbqgbyl�khnlm_j_g�ijh^mdl�ij_^eZ]Z�rbjhd�djt]�hl\tafh`ghklb� aZ� hp_gdb�� \exqbl_egh� gZ� 8QUHVWULFWHG� 9$5�*HQHUDOL]HG�,PSXOVH�UHVSRQVH�ZgZeba�b ^j�< LZ[ebpZ���b LZ[ebpZ���kZ ij_^klZ\_gb�hkgh\gbl_�l_ogbdb�gZhp_gy\Zg_� b ^bZ]ghklbqgb� l_klh\_�� qj_a� dhblh� fh]Zl� ^Z� k_bexkljbjZl�l_g^_gpbbl_�\ jZa\blb_lh�gZ�bdhghf_ljbqgby�khnlm_j�
�� 5HJUHVVLRQ�$QDO\VLV�RI�7LPH�6HULHV�� 6HHPLQJO\�8QUHODWHG�5HJUHVVLRQ�� $XWR5HJUHVVLYH�'LVWULEXWHG�/DJ



�
Ljy[\Z� ^Z� k_ ih^q_jlZ_� bajbqgh�� q_� ihkhq_gbl_� hipbb� \ gbdZdt\kemqZc�g_�baq_ji\Zl�\tafh`ghklbl_�gZ�khnlm_jgbl_�ijh^mdlb�LZ[ebpZ����L_ogbdb�gZ�hp_gy\Zg_(9LHZV 0LFURILW (DV\5HJ 5$76Ijhp_^mjb�k _^gh�mjZ\g_gb_��2/6 � � � �Ij_l_]e_g�2/6 � �G_ebg__g�/6 � � � �,9�76/6� � � � �)KLOOLSV�+DQVHQ�2/6 �<j_f_ggb�j_^h\_�k _^gh�mjZ\g_gb_��$5,0$ � � �J_dmjkb\_g�2/6 � � � �J_dmjkb\_g�,9��76/6� � �3'/V�� � �*$5&+ � � �$5'/ �6WDWH�6SDFH�DQG�)UHTXHQF\.DOPDQ�nbeltj � �Ki_dljZe_g�ZgZeba � � �Ijhp_^mjb�k ih\_q_�mjZ\g_gby��9$5 � � � �*00 � � �),0/�� � ��6/6 � �685 � � � �9(& � � �1RQOLQHDU�FRWUHQGLQJ �Ijhp_^mjb�k ^bkdj_lgb�ijhf_geb\b��/RJLW�3URELW � � � �2UGHUHG�fh^_eb �3RLVRQ�j_]j_kby � �0XOWLQRPLDO�ORJLW � �

�� 6LQJOH�(TXDWLRQ�3URFHGXUHV�� 6LQJOH�(TXDWLRQ�7LPH�6HULHV�� 3RO\QRPLDO�'LVWULEXWHG�/DJ�VSHFLILFDWLRQ�� 0XOWL�(TXDWLRQ�3URFHGXUHV�� )XOO�,QIRUPDWLRQ�0D[LPXP�/LNHOLKRRG�(VWLPDWLRQ�� 'LVFUHWH�9DULDEOH�3URFHGXUHV



�
LZ[ebpZ����>bZ]ghklbqgb�l_klh\_(9LHZV 0LFURILW (DV\5HJ 5$76:gZeba�gZ�hklZltpbK_jbZegZ�dhj_eZpby � � � �GhjfZeghkl � � � �$5&+ � � �O_l_jhkd_^Zklbpbl_l � � � �>jm]b�l_klh\_?^bgbq_g�dhj_g�� � � � �Dhfie_dk_g�_^bgbq_g�dhj_g�� �Dhbgl_]jZpby � � � �Ijbqbgghkl�� � � �
Kt\j_f_ggbl_� bdhghf_ljbqgb� bake_^\Zgby� babkd\Zlbaihea\Zg_lh� gZ� h]jhfgb� fZkb\b� hl� ^Zggb�� \dexq\ZsbklZlbklbq_kdZ�bgnhjfZpby�dZdlh�aZ�gZpbhgZeghlh�klhiZgkl\h�lZdZ�baZ�hklZgZeby�k\yl��;jhyl�gZ�ijhf_geb\bl_�b gZ[ex^_gbylZ�^hklb]ZllZdb\Z�fZsZ[b�� q_� jtqghlh� \t\_`^Zg_�gZ� ^Zggb� h[_afbkey� kZfhlhbake_^\Zg_�� IjydZ� ihke_^bpZ� hl ³bgnhjfZpbhggby� ]eZ^´� __\hexpbylZ� gZ� bdhghf_ljbqgby� khnlm_j� \ _^gZ� gh\Z� ihkhdZ� ±jZa\blb_� gZ� dhfmgbdZlb\gbl_� \tafh`ghklb� gZ� ijh^mdlbl_� bhkb]mjy\Zg_lh�gZ�g_ihkj_^kl\_g�^hklti�^h�ehdZegb�b ]eh[Zegb�[Zabhl�klZlbklbq_kdb�^Zggb�Lh\Z� jZa\blb_� fh`_� ^Z� k_� jZa]e_`^Z� mkeh\gh� \ ^\_� ihkhdb�Itj\hlh� gZijZ\e_gb_� _ k\tjaZgh� k jZajZ[hl\Zg_lh� gZ� \k_� ih\_q_nhjfZlb� gZ� ^Zggbl_�� dZlh� ih� lhab� gZqbg� k_ hkb]mjy\Z� g_ijydZlZ\jtadZ�f_`^m�jZaebqgbl_�khnlm_jgb�ijh^mdlb�Ih� ijZ\beh� \k_db� khnlm_j_g� ijh^mdl� ih^tj`Z� gydhedhkh[kl\_gb� nhjfZlZ�� \dexq\Zsb� jZ[hl_g� nZce� b kh[kl\_gZ� [ZaZ^Zggb�� gydhedh� mgb\_jkZegb� nhjfZlZ� b gydhedh� nhjfZlZ� gZZgZeh]bqgb� khnlm_jgb� ijh^mdlb�� LZdZ� gZijbf_j� (9LHZV hk\_g

�� 8QLW�URRW�� &RPSOH[�XQLW�URRW�� *UDQJHU�FDXVDOLW\



��
kh[kl\_gbl_� kb� nhjfZlb� �ZI� b �HGE ih^tj`Z� gydhedh� l_dklh\bnhjfZlZ� b nhjfZlb� aZ� _e_dljhggb� lZ[ebpb� �([FHO b /RWXV��� Ykghhldjhy\ZsZ� k_ l_g^_gpby� ijb� mijZ\e_gb_lh� gZ� ^Zggbl_� _hkb]mjy\Zg_lh�gZ�nhjfZlb�aZ�ZgZeh]bqgb�bdhghf_ljbqgb�ijh^mdlb�LZdZ�gZijbf_j�\ (9LHZV���� k_�hkb]mjy\Zl�\tafh`ghklb�aZ�h[fygZ�gZ^Zggb�b h[_dlb� k 5$76��763��*LYH:LQ b $UHPRV��0LFUR)LW ih^tj`Zhk\_g� kh[kl\_gby� kb� nZceh\� nhjfZl� �ILW b hs_� j_^bpZ� l_dklh\bnhjfZlb�� GZijbf_j� �W[W�� �GDW�� �SUQ b �FVY�� Ijh^mdltl� ih^tj`Z� bh[fygZ� gZ� ^Zggb� \t\� nhjfZl� �WVG k $UHPRV b �[OV k ([FHO�� 5$76ih^tj`Z� hk\_g� kh[kl\_gby� kb� nZceh\� nhjfZl� b j_^bpZ� l_dklh\bnhjfZlb� dZlh� �W[W�� �SUQ�� nhjfZlb� gZ� _e_dljhggb� lZ[ebpb� dZlh� �[OV��ZN��� ^jm]b�nhjfZlb� dZlh �GLI�� �GEI�� �KWP b ^\hbqgb�nhjfZlb�� Ih�h]jZgbq_gb�kZ \tafh`ghklbl_�gZ�(DV\5HJ aZ�h[fygZ�gZ�^Zggb��Hk\_gkh[kl\_gby� kb� nZceh\� nhjfZl� �HUG khnlm_jgbyl� ijh^mdl� ih^tj`Zl_dklh\b�nhjfZlb�dZlh� �SUQ b �GDW� nhjfZlb�gZ�_e_dljhggb�lZ[ebpbdZlh��[OV b �FVY b ij�Kihj_^� 2�� +HQU\� �+HQU\�� ������ \lhjhlh� b ih�kts_kl\_ghgZijZ\e_gb_� \ jZa\blb_lh� \tafh`ghklbl_� aZ� ^hklti� ^hklZlbklbq_kdZ� bgnhjfZpby� _ hkb]mjy\Zg_lh� gZ� ijydZ� dhfmgbdZpbyf_`^m�bdhghf_ljbqgby�khnlm_j_g�ijh^mdl�b ehdZegbl_�b ]eh[Zegb[Zab� ^Zggb�� < lZab� gZkhdZ� gZc�k_jbhagh� k_ jZa\b\Zl� (9LHZV b0LFURILW�4XDQWLWDWLYH� 0LFUR� 6RIWZDUH jZa\b\Z� \tafh`ghklbl_� gZ� k\hyijh^mdl� aZ� \jtadZ� qj_a� ,QWHUQUW� b ,QWUDQHW ^h� jZaebqgb� ehdZegb� b]eh[Zegb� [Zab� ktk� klZlbklbq_kdb� j_^h\_�� Lmd�fh`_� ^Z� k_ kihf_g_\tafh`ghkllZ�aZ�\jtadZ�k dhf_jkbZegbl_�[Zab�^Zggb�gZ�6WDQGDUG�	3RRU¶V�'5,��)$0(��+DYHU�$QDO\WLFV�'%; b ^j��<jtadZlZ�gZ�0LFURILW kdhf_jkbZegbl_� [Zab� hl� ^Zggb� k_ hkb]mjy\Z� qj_a� ki_pbZegh



��
jZajZ[hl_g�fh^me�'(76����Lhc�hkb]mjy\Z�^hklti�^h�klZlbklbq_kdbl_j_^h\_� gZ� [Zabl_� gZ 2(&'�� &,7,%$6(�� :RUOG� %DQN�� 3HQQ� :RUOG7DEOHV��216 b ^j�Ijbdexq\Zcdb� ij_]e_^Z� gb_� kb� ^Z\Zf_� kf_ldZ�� q_� kf_ijhimkgZeb� b ^jm]b� kts_kl\_gb� q_jlb� \ jZa\blb_lh� gZbdhghf_ljbqgby� khnlm_j�� Gh� g_ktfg_gh� jZa\blb_lh� gZbdhghf_ljbqgbl_� l_ogbdb� b bgnhjfZpbhggh� hkb]mjy\Zg_� kZijbhjbl_lgb�gZijZ\e_gby�\ lZab�h[eZkl��Qj_a�gh\bl_�bdhghf_ljbqgbf_lh^b� k_� hkb]mjy\Z� ih�dhj_dlgh� fh^_ebjZg_� gZ� bdhghfbq_kdbl_ijhp_kb� b y\e_gby� \ ]eh[ZebabjZsZlZ� k_ bdhghfbdZ�� L_� hl� k\hykljZgZ� babkd\Zl� \k_� ih�]heyf� h[_f� klZlbklbq_kdZ� bgnhjfZpby�^hkltigZ� kZfh� qj_a� fh^_j_gbl_� bgnhjfZpbhggb� l_ogheh]bb�GZijZ\_gbyl� ij_]e_^� hkb]mjy\Z� \tafh`ghkl� gZ� ihl_gpbZegbl_ihlj_[bl_eb� ^Z� k_ aZihagZyl� k l_g^_gpbbl_� \ jZa\blb_lh� gZbdhghf_ljbqgby�khnlm_j�b mki_rgh�^Z�ih^[_jtl�g_h[oh^bfbl_�bfijh^mdlb�
PblbjZgZ�ebl_jZlmjZ��� OZ^`b_\��<��Kt\j_f_ggb�l_g^_gpbb�\ jZa\blb_lh�gZklZlbklbq_kdby�khnlm_j��Ki��³KlZlbklbdZ´��GKB��Khnby����� ]���[j� ���� &XUUDOO��-��6WDWLVWLFV�3DFNDJHV��$�*HQHUDO�2YHUYLHZ��0DWK	6WDW��,VVXH1RY������� +DPLOWRQ��-��7LPH�6HULHV�$QDO\VLV��3ULQFHWRQ�8QLYHUVLW\�3UHVV��3��������� +HQU\��2��:HE�%DVHG�5HVRXUFHV�IRU�WKH�0DFURHFRQRPLVW��$XVWUDOLDQ(FRQRPLF�5HYLHZ��'HF����9RO�����,VVXH����S������� +ROPHV��3��5HYLHZ�RI�,QWURGXFWLRQ�WR�6WDWLVWLFV��0DW	6WDW��,VVXH0D\������� 0DUTXH]��-��6RIWZDUH�UHYLHZV��-RXUQDO�RI�$SSOLHG�(FRQRPHWULFV�-XO�$XJ����9RO�����,VVXH����S������
�� 'DWD�([WUDFWRU�IRU�7LPH�6HULHV



��
�� 0F&XOORXJK��%��(FRQRPHWULF�6RIWZDUH�5HOLDELOLW\��(9LHZV��/,0'(3�6+$=$0�DQG�763��-RXUQDO�RI�$SSOLHG�(FRQRPHWULFV��0DU�$SU���9RO�����,VVXH����S�������� 0LOOV��7��7KH�(FRQRPHWULF�0RGHOOLQJ�RI�)LQDQFLDO�7LPH�VHULHV�6HFRQG�(GLWLRQ��&DPEULGJH�8QLYHUVLW\�3UHVV��&��������



��
KT<J?F?GGB�L?G>?GPBB�< J:A<BLB?LH�G:BDHGHF?LJBQGBY�KHNLM?J

<_k_ebg�OZ^`b_\J?AXF?� <gbfZgb_lh� \ lZab� klZlby� k_� ktkj_^hlhq\Z� \tjoml_g^_gpbbl_�\ jZa\blb_lh�gZ�khnlm_jgb�ijh^mdlb�aZ�bdhghf_ljbqghfh^_ebjZg_� b ih�ki_pbZegh� khnlm_jgb� ijh^mdlb� aZ� ZgZeba� gZ\j_f_ggb�j_^h\_��IjZ\b�k_ ij_]e_^�gZ�gZmqgbl_�im[ebdZpbb�ih�lhabijh[e_f� b hq_jlZ\Zsb� hkgh\gbl_� l_g^_gpbb� \ jZa\blb_lh� gZbdhghf_ljbqgby� khnlm_j�� Klb]Z� k_ ^h� ba\h^Z�� q_� kts_kl\_gbl_k\hckl\Z�gZ�ijh^mdlbl_�kZ nmgdpbhgZegb�\tafh`ghklb�b bgl_jn_ck�khnlm_jgh� j_ZebabjZg_� gZ� bdhghf_ljbqgZlZ� l_hjby� bbgnhjfZpbhggh�hkb]mjy\Zg_�Hkgh\gbl_� l_g^_gpbb� \ jZa\blb_lh� gZ� bdhghf_ljbqgbykhnlm_j�k_ bexkljbjZ�qj_a�_\hexpbylZ�gZ�(9LHZV��0LFURILW��5$76 b(DV\5HJ�� IjZ\b� k_ kjZ\gbl_egZ� oZjZdl_jbklbdZ� gZ� ba[jh_gbl_ijh^mdlb�ih�l_ogbdb�gZ�hp_gy\Zg_�b ^bZ]ghklbqgb�l_klh\_��IjZ\b�k_ij_]e_^�gZ�\tafh`ghklbl_�gZ�bdhghf_ljbqgbl_�ijh^mdlb� aZ� h[f_ggZ� klZlbklbq_kdZ� bgnhjfZpby� k ehdZegb� b ]eh[Zegb� dhf_jkbZegb[Zab�hl�^Zggb�
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