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�<\_^_gb_
Ijb i_j_oh^_ d jughqguf� hlghr_gbyf \hagbdZ_l g_h[oh^bfhklv�kh\_jr_gkl\h\Zgby hj]ZgbaZpbb� ijhba\h^kl\Z \ kZfhf gb`g_f a\_g_ gZjh^gh]hohayckl\Z ± gZ ijhfure_gghf b k_evkdhohayckl\_gghf ij_^ijbylbb���Bg`_g_ju±hj]ZgbaZlhju k_evkdhohayckl\_ggh]h ijhba\h^kl\Z ^he`gu mf_lvd\Zebnbpbjh\Zggh� ih^oh^blv d j_r_gbx aZ^Zq ^bZ]ghklbdb kms_kl\mxs_]h khklhygby�hj]ZgbaZpbb k_evkdhohayckl\_ggh]h ijhba\h^kl\Z���ieZgbjh\Zgby� ihlj_[ghklb ohayckl\Z\ FLI�� �ljZgkihjlguo kj_^kl\Zo� b ]hjxq_kfZahqguo fZl_jbZeZo���jZajZ[Zlu\Zlv imlbmemqr_gby ijhba\h^kl\Z \ dhgdj_lguo keh`b\rboky ijhba\h^kl\_ggh�l_ogbq_kdbomkeh\byo�� � mf_lv wdhghfbq_kdb hp_gb\Zlv agZq_gb_ hj]ZgbaZpbhgguomkh\_jr_gkl\h\Zgbc�F_lh^bq_kdb_ mdZaZgby gZibkZgu \ khhl\_lkl\bb k lj_[h\Zgbyfb=hkm^Zjkl\_ggh]h h[jZah\Zl_evgh]h klZg^ZjlZ b ij_^gZagZq_gu ^ey klm^_glh\ki_pbZevghklb ������ � ©F_oZgbaZpby k_evkdh]h ohayckl\Zª� � b ij_^gZagZq_gu hdZaZlvihfhsv klm^_glZf ^g_\gh]h hl^_e_gby \ [he__ ]em[hdhf hk\h_gbb l_hj_lbq_kdh]h� bijZdlbq_kdh]h dmjkZ ©Hj]ZgbaZpby b mijZ\e_gb_ ijhba\h^kl\hfª�

JZkij_^_e_gb_�qZkh\�^bkpbiebgu�ih�mq_[ghfm�ijhp_kkm�
JZkij_^_e_gb_�qZkh\K_f_klj Dhebq_kl\h�g_^_ev E_dpbb IjZdlbq_kdb_aZgylby

�� ���� ���� ����
blh]h �� �� ��
GZ \hkvfhc k_f_klj \u^_e_gh ����ZdZ^_fbq_kdbo qZkh\��< l_q_gb_ dhlhjuo^he`gu [ulv ijh\_^_gu ke_^mxsb_ ijZdlbq_kdb_ aZgylby�

Ijh]jZffZ ih�ijZdlbq_kdbf aZgylbyf gZ \hkvfhc k_f_klj��� Hj]ZgbaZpby b wdhghfbq_kdZy hp_gdZ ijhba\h^kl\Z k_evkdhohayckl\_gghc ijh^mdpbbgZ ijhfure_gghc hkgh\_��� Hij_^_e_gb_ mjh\gy� ki_pbZebaZpbb ohayckl\Z��� IeZgbjh\Zgb_ \ ihlj_[ghklb FIL ohayckl\Z��� IeZgbjh\Zgb_ ihdZaZl_e_c b�aZljZl gZ j_fhgl FLI \ ohayckl\Zo���khklZ\e_gb_kf_lu gZ j_fhgl k�o l_ogbdb b l_oh[kem`b\Zgb_��� Ghjfbjh\Zgb_ ljm^Z gZ f_oZgbabjh\Zgguo jZ[hlZo��� IeZgbjh\Zgb_ ]h^h\h]h h[t_fZ h[kem`b\Zgby b j_fhglZ��� HilbfbaZpby dhebq_kl\Z ljZgkihjlguo kj_^kl\ gZ m[hjd_ mjh`Zy��� L_ogbdh�wdhghfbq_kdb_ ihdZaZl_eb jZ[hlu PJF��� :gZeba�jZ[hlu�FLI�
< wlbo f_lh^bq_kdbo mdZaZgby ijb\_^_g jy^� ijZdlbq_kdbo aZgylbc kh]eZkghijh]jZff_� ijZdlbq_kdbo aZgylbc gZ \hkvfhc k_f_klj�� � �< bo khklZ\ \oh^bl��djZldh_l_hj_lbq_kdh_ hibkZgb_���f_lh^bq_kdb_� mdZaZgby ih j_r_gbx aZ^Zqb��lbih\mx aZ^Zqmb gZ[hj aZ^Zq�k \ZjbZglZfb���F_lh^bq_kdb_ mdZaZgby aZ\_jrZxl ijbeh`_gby b kibkhdebl_jZlmju�



�
IjZdlbq_kdh_ aZgylb_ � ��Hij_^_e_gb_ ki_pbZebaZpbb k_evkdhohayckl\_gguo ij_^ijbylbc��

Ki_pbZebaZpby� k_evkdhohayckl\_gguo� ij_^ijbylby ± wlh khkj_^hlhq_gb_ _]h�^_yl_evghklb gZ ijhba\h^kl\_ hij_^_e_ggh]h�\b^Z ijh^mdpbb �beb bo h]jZgbq_ggh]hdjm]Z���Kmsghklv ki_pbZebaZpbb khklhbl� \ h[s_kl\_gghf jZa^_e_gbb ljm^Z�� �dhlhjh_ijhbkoh^bl ihklhyggh b ijhy\ey_lky \ jZaguo nhjfZo�Wdhghfbq_kdh_ agZq_gb_ jZpbhgZevghc ki_pbZebaZpbb k��o�� � ijhba\h^kl\Zkhklhbl \ lhf�� � qlh[u kha^Zlv mkeh\by ^ey [he__ wnn_dlb\gh]h bkihevah\Zgby]eZ\gh]h kj_^kl\Z ijhba\h^kl\Z ± a_feb�P_ev� ki_pbZebaZpbb k��o�� � ij_^ijbylbc ± kha^Zgb_� mkeh\by� ^ey� m\_ebq_gbyijb[ueb�� � ^hklb`_gby [he__ \ukhdhc ijhba\h^bl_evghklb ljm^Z�� � m\_ebq_gbyijhba\h^kl\Z ijh^mdpbb��ih\ur_gby __ dZq_kl\Z�Hkgh\guf wdhghfbq_kdbf ihdZaZl_e_f���oZjZdl_jbamxsbf ki_pbZebaZpbx� k��o���ij_^ijbylby���y\ey_lky kljmdlmjZ lh\Zjghc ijh^mdpbb k_evkdh]h ohayckl\Z���b ij_`^_\k_]h m^_evguc \_k ]eZ\ghc hljZkeb�� � hljZ`Zxsbc mjh\_gv ki_pbZebaZpbb�� � Ihm^_evghfm \_km dZ`^h]h __ \b^Z� mklZgZ\eb\Zxl���dZdb_ hljZkeb \ ohayckl\_ y\eyxlky]eZ\gufb���^hihegbl_evgufb b ih^kh[gufb�Ij_^ijbylby���hlghkylky d ki_pbZebabjh\Zgguf��_keb�± m^_evguc \_k ]eZ\ghc hljZkeb \ h[s_c kmff_ \ujmqdb hl j_ZebaZpbb g_ f_g__�����± m^_evguc \_k dZ`^hc ba ^\mo hljZke_c khklZ\ey_l g_ f_g__ ���������Ijhba\h^kl\_ggh_ gZijZ\e_gb_ hij_^_ey_lky ih ]eZ\ghc hljZkeb�� � lh _klvhljZkeb�� m^_evguc \_k dhlhjhc \ h[s_c kmff_ \ujmqdb hl j_ZebaZpbb k��o���ijh^mdpbb y\ey_lky gZb[hevrbf�>hihegbl_evgufb �dhk\_ggufb�� ihdZaZl_eyfb ki_pbZebaZpbb y\ey_lkykljmdlmjZ \Zeh\h]h ijh^mdlZ�� � ^_g_`guo ihklmie_gbc�� � aZljZl ljm^Z ih hljZkeyfohayckl\Z���ihk_\guo iehsZ^_c���klZ^Z `b\hlguo���hkgh\guo b h[hjhlguo nhg^h\�>ey hij_^_e_gby ki_pbZebaZpbb ohayckl\Z [_jmlky ^Zggu_ aZ �����e_l�H[h[sZxsbf ihdZaZl_e_f�� oZjZdl_jbamxsbf mjh\_gv ki_pbZebaZpbb biha\heyxsbf ijhke_^blv l_g^_gpbx ki_pbZebaZpbb� b ijhke_^blv ijh_dlgu_ j_r_gby���y\ey_lky dhwnnbpb_gl ki_pbZebaZpbb k��o���ij_^ijbylby�����Dhwnnbpb_gl ki_pbZebaZpbb hij_^_ey_lky ih nhjfme_�� �¦ �� �G�M ���D LK ���
]^_ ML ± m^_evguc \_k lh\Zjghc ijh^mdpbb hl^_evguo hljZke_c�G ± ihjy^dh\uc ghf_j m^_evgh]h� \_kZ lh\Zjghc ijh^mdpbb \ jZg`bjh\Zgghfjy^m� Dhwnnbpb_gl ki_pbZebaZpbb fh`_l ijbgbfZlv agZq_gby hl ���^h ��?keb dhwnnbpb_gl ki_pbZebaZpbb�± f_gvr_ ������lh wlh hagZqZ_l keZ[mx kl_i_gv ki_pbZebaZpbb�± ����� �����± kj_^gyy kl_i_gv ki_pbZebaZpbb���± ����± ����± \ukhdZy kl_i_gv ki_pbZebaZpbb�± \ur_ �����± hq_gv \ukhdZy kl_i_gv ki_pbZebaZpbb ohayckl\Z �m]em[e_ggZy��

Lbih\Zy aZ^ZqZ�< ohayckl\_ KOID ©>jm`[Zª��ih ^Zgguf ]h^h\h]h hlq_lZ aZ ihke_^gb_ ljb ]h^Zihemq_gu ^Zggu_ ih kljmdlmj_ lh\Zjghc ijh^mdpbb k_evkdh]h ohayckl\Z�� �dhlhju_ijb\_^_gu \ lZ[ebp_����^Zggu_�mkeh\gu_��



�GZ hkgh\Zgbb� ijb\_^_gguo ^Zgguo hij_^_ebl_ gZijZ\e_gb_ ki_pbZebaZpbb ihkljmdlmj_ lh\Zjghc ijh^mdpbb b hij_^_ebl_ kl_i_gv� ki_pbZebaZpbb�� � jZkkqblZ\dhwnnbpb_gl ki_pbZebaZpbb�����
LZ[ebpZ ���KljmdlmjZ lh\Zjghc ijh^mdpbb�k_evkdh]h ohayckl\Z���=h^HljZkev��ijh^mdpby [Zah\uc ij_^u^msbc hlq_lguc

<kj_^g_faZ ���]h^ZJZkl_gb_\h^kl\h���\k_]h\ lhf qbke_�ijh^mdpby�± a_jgh\u_± kZoZjgZy k\_deZ± ih^kheg_qgbd± dZjlhn_ev± ijhqZy ijh^mdpby
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��������������@b\hlgh\h^kl\h��\k_]h\ lhf qbke_�ijh^mdpby�± kdhlh\h^kl\Z± k\bgh\h^kl\h± h\p_\h^kl\Z± ijhqZy ijh^mdpby

����
���������������

����
���������������

����
���������������

����
�����������������<k_]h�ih�jZkl_gb_\h^kl\m b`b\hlgh\h^kl\m ��� ��� ��� ���< kljmdlmj_ lh\Zjghc ijh^mdpbb gZb[hevrbc m^_evguc \_k� aZgbfZ_lijhba\h^kl\h a_jgZ�� �GZ _]h ^hex ijboh^blky ������� �lh\Zjghc ijh^mdpbb�� �aZl_fb^_l ijhba\h^kl\h ijh^mdpbb kdhlh\h^kl\Z� ������ �� �b h\p_\h^kl\Z ������ �LZd dZdgZb[hevrbc m^_evguc \_k �� !� ������ \ kljmdlmj_� lh\Zjghc ijh^mdpbb�ijbgZ^e_`bla_jgm�� � lh�� � ke_^h\Zl_evgh�� � \ ^Zgghf ohayckl\_ ]eZ\ghc hljZkevx y\ey_lkya_jgh\h^kl\h��GZ hkgh\Zgbb agZq_gbc�� � ijb\_^_gguo \ lZ[ebp_ �� �fh`gh k^_eZlv\u\h^�� � qlh KOID ©>jm`[Zª� � ki_pbZebabjm_lky gZ ijhba\h^kl\_� a_jgZ�� � lh� _klvki_pbZebaZpb_c�ohayckl\Z�y\ey_lky a_jgh\h^kl\h���L_i_jv jZkkqblZ_f dhwnnbpb_gl ki_pbZebaZpbb�JZkij_^_ebf m^_evgu_ \_kZ lh\Zjghc ijh^mdpbb \ ihjy^d_ m[u\Zgby bijbk\hbf bf ihjy^dh\u_ ghf_jZ�

LZ[ebpZ ���JZg`bjh\Zgb_ kljmdlmju lh\Zjghc ijh^mdpbb�� i�i�G HljZkev��ijh^mdpby < kj_^g_f aZ ��]h^Z��ML� a_jgh ����� kdhlh\h^kl\h ������ H\p_\h^kl\h ����� k\bgh\h^kl\h ������ kZoZjgZy k\_deZ ����� ijhqZy� ijh^mdpby�jZkl_gb_\h^kl\Z ����
� ijhqZy� ijh^mdpby�`b\hlgh\h^kl\Z ���

L_i_jv�ih^klZ\bf jZg`bjh\Zggu_ agZq_gby \ nhjfmem�����
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AgZq_gb_ dhwnnbpb_glZ ki_pbZebaZpbb ihiZ^Z_l \ bgl_j\Ze�� �hl ����^h�������qlhkhhl\_lkl\m_l kj_^g_c kl_i_gb ki_pbZebaZpbb�
AZ^Zgb_ ����< Ijbeh`_gbb����ijb\_^_gu agZq_gby�kljmdlmju lh\Zjghc ijh^mdpbb�ohayckl\Z aZihke_^gb_ ljb ]h^Z��G_h[oh^bfh jZkkqblZlv kljmdlmjm lh\Zjghc ijh^mdpbb \ kj_^g_faZ ���]h^Z�� GZ hkgh\Zgbb \uqbke_gguo agZq_gbc gm`gh k^_eZlv \u\h^ h gZijZ\e_gbbki_pbZebaZpbb�� jZkkqblZlv dhwnnbpb_gl ki_pbZebaZpbb b hij_^_eblv kl_i_gvki_pbZebaZpbb�
<hijhku ^ey kZfhijh\_jdb��� Ihgylb_ ki_pbZebaZpbb��� <b^u ki_pbZebaZpbb���� DZdb_�ij_^ijbylby hlghkylky d ki_pbZebabjh\Zgguf"�� DZd <u� ^mfZ_l_���dZdmx kl_i_gv ki_pbZebaZpbb bf_xl ilbp_nZ[jbdb"�� Ba\_klgZ kljmdlmjZ ijhba\h^kl\Z ijh^mdpbb�\ kj_^g_f aZ�ihke_^gb_�ljb�]h^Z b�dhwnnbpb_gl�ki_pbZebaZpbb���Gm`gh hij_^_eblv hlghkblky eb ij_^ijbylb_ dki_pbZebabjh\Zgguf���dZdh\h gZijZ\e_gb_ ki_pbZebaZpbb�b kl_i_gv ki_pbZebaZpbb��
LZ[ebpZ ���KljmdlmjZ lh\Zjghc ijh^mdpbb \ kj_^g_f aZ ljb ]h^Z b dhwnnbpb_glki_pbZebaZpbb� <ZjbZgluKljmdlmjZ lh\Zjghcijh^mdpbb��� � � � � � � ��� DZjlhn_ev�� A_jgh�� KZoZjgZy k\_deZ�� Ih^kheg_qgbd��� Kdhlh\h^kl\h�� @b\hlgh\h^kl\h�� H\p_\h^kl\h��� IjhqZy�ijh^mdpby
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���������������Blh]h� ��� ��� ��� ��� ��� ��� ���Dhwnnbpb_gl�ki_pbZebaZpbb ���� ���� ���� ���� ���� ���� ����
IjZdlbq_kdh_ aZgylb_ ��IeZgbjh\Zgb_ ihlj_[ghklb \ ljZdlhjZo�b k_evkdhohayckl\_gguo�fZrbgZo�
IeZgbjh\Zgb_ ihlj_[ghklb \� ljZdlhjZo� b k_evkdhohayckl\_gguo� fZrbgZo\ujZ`Z_lky� \ khklZ\e_gbb dZe_g^Zjguo� ieZgh\ \uiheg_gby� jZ[hl�� hij_^_e_gbbihlj_[ghklb \� fZl_jbZevguo���ljm^h\uo b ^_g_`guo�j_kmjkZo��dhlhju_�g_h[oh^bfu ^ey�\uiheg_gby ieZgZ�� �Z lZd `_ ^ey dhgljhey aZ oh^hf \uiheg_gby�aZieZgbjh\ZgguojZ[hl�IeZgbjh\Zgb_ ihlj_[ghklb \ ljZdlhjZo b k_evkdhohayckl\_gguo� fZrbgZoiha\hey_l�±± jZpbhgZevgh jZkij_^_eblv bf_xsb_ky \� ohayckl\_ ljZdlhjZ bk_evkdhohayckl\_ggu_ fZrbgu \ khhl\_lkl\bb k ieZghf� \ha^_eu\Zgby b m[hjdb�



�k_evkdhohayckl\_gguo� dmevlmj \dexqZ_l \kiZrdm�� ihk_\�� dmevlb\Zpbx�� \g_k_gb_m^h[j_gbc���h[jZ[hldm y^hobfbdZlZfb b lZd ^Ze__�±± hij_^_eblv h[smx ^ebl_evghklv jZ[hl b h[_ki_qblv bo \uiheg_gby \aZ^Zggu_ Z]jhl_ogbq_kdb_�kjhdb�±± ^hklbqv gZbemqr_]h bkihevah\Zgby� fZl_jbZevguo�� � ljm^h\uo b� ^_g_`guoj_kmjkh\���\u^_e_gguo ij_^ijbylb_f�^ey \uiheg_gby ij_^mkfhlj_gguo�ieZghf jZ[hl�Ihlj_[ghklv \ ljZdlhjZo b k_evkdhohayckl\_gguo fZrbgZo� fh`_l [ulvhij_^_e_gZ ke_^mxsbfb kihkh[Zfb��± gZ hkgh\_ bkihevah\Zgby l_ogheh]bq_kdbo dZjl gZ \ha^_eu\Zgb_ k�o dmevlmj bijbf_gy_fuo k_\hh[hjhlh\ �kljmdlmju ihk_\guo iehsZ^_c��± ghjfZlb\guc f_lh^���dhlhjuc bkihevam_lky \ ijh]ghaguo jZkq_lZo�± f_lh^�ebg_cgh]h ijh]jZffbjh\Zgby k bkihevah\Zgb_f W<F�
, kihkh[���JZkq_l�dhebq_kl\Z ljZdlhjh\GZb[he__ jZkijhkljZg_gguf b� lhqguf y\ey_lky jZkq_lgh�]jZnbq_kdbc kihkh[hij_^_e_gby ihlj_[ghklb \ ljZdlhjZo���dhlhjuc hkgh\Zg gZ bkihevah\Zgbb� kljmdlmjuihk_\guo iehsZ^_c b ahgZevghc kbkl_fu fZrbg�JZkq_l ihlj_[ghklb \� ljZdlhjZo�� � dhf[ZcgZo b k�o fZrbgZo wlbf f_lh^hfijh\h^blky \ ke_^mxs_c ihke_^h\Zl_evghklb��Z���khklZ\eyxlky l_ogheh]bq_kdb_ dZjlu gZ�\ha^_eu\Zgb_ b m[hjdm k�o dmevlmj \khhl\_lkl\bb k ieZghf bo k_\Z�[���hl[bjZxlky gZb[he__ wdhghfbqgu_ fZjdb ljZdlhjh\ b Z]j_]Zlbjm_fu_ k gbfbfZrbgu ih dZ`^hc l_ogheh]bq_kdhc hi_jZpbb���>ey wlh]h jZkkqblu\Zxl kbkl_fm wdhghfbq_kdbo� ihdZaZl_e_c�� � \ dhlhjhchij_^_eyxsbfb y\eyxlky fbgbfZevgu_ aZljZlu gZ _^bgbpm jZ[hlu�

GMMM ?DKA � �������������������]^_ KM ± m^_evgu_ wdkiemZlZpbhggu_ aZljZlu��jm[��]Z�DM ± m^_evgu_ dZiblZevgu_ \eh`_gby��jm[��]Z�?G ± ghjfZlb\guc dhwnnbpb_gl wnn_dlb\ghklb dZiblZevguo \eh`_gbc�\�� jZajZ[Zlu\Z_lky� ieZg f_oZgbabjh\Zgguo jZ[hl�� � gZ hkgh\Zgbb dhlhjh]h� ihdZ`^hc fZjd_ ljZdlhjZ�kljhyl�]jZnbdb ihlj_[ghklb �aZ]jmadb���ljZdlhjh\�Ih hkb�Z[kpbkk hldeZ^u\Z_lky \j_fy \uiheg_gby f_oZgbabjh\Zgguo jZ[hl���Z ihhkb hj^bgZl ± ihlj_[ghklv \ ljZdlhjZo ^ey \uiheg_gby� \ mdZaZggu_ kjhdb h[t_fh\jZ[hl���dhlhju_ bah[jZ`Zxl gZ ]jZnbd_ \ \b^_ ijyfhm]hevgbdh\���jbk����<_jrbgu ijyfhm]hevgbdh\� mdZau\Zxl lj_[m_fh_ dhebq_kl\h ljZdlhjh\ dZ`^hcfZjdb���Ijyfhm]hevgbdb aZrbnjh\Zgu ^jh[gufb qbkeZfb���hagZqZxsbfb� \ qbkebl_e_± ghf_j l_ogheh]bq_kdhc dZjlu���\ agZf_gZl_e_ ± ghf_j hi_jZpbb �kf��Ijbeh`_gb_ ���
Q�rl�

�
� �������������������
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�� ���

� IjZdlbdmf ih hj]ZgbaZpbb ijhba\h^kl\Z \ k��o���ij_^ijbylbyo��ih^�j_^��G�K��<eZkh\Z�± F���:]jhijhfba^Zl������

�������



� f_kypu
jbk���������=jZnbd ihlj_[ghklb \ ljZdlhjZo FLA���
LZd dZd i_jbh^ gZb[hevr_c ihlj_[ghklb \ fZrbgZo fh`_l� [ulv�g_ijh^he`bl_evguf�� lh ]jZnbd dhjj_dlbjm_lky�� � kgb`Zxlky �ibdb�� � gZb[hevr_cihlj_[ghklb Z ljZdlhjZo b ^jm]bo fZrbgZo���Wlh ^hklb]Z_lky aZ kq_l baf_g_gby kjhdh\ijh\_^_gby hl^_evguo jZ[hl \ ij_^_eZo�� ^himklbfuo Z]jhl_ogbq_kdbfb lj_[h\Zgbyfb��\uiheg_gby qZklb jZ[hl ljZdlhjZfb ^jm]bo� fZjhd�� � _keb hgb \ wlhl i_jbh^g_^h]jm`_gu beb m\_ebq_gby dhwnnbpb_glZ kf_gghklb�Ihke_ dhjj_dlbjh\db ]jZnbdZ mklZgZ\eb\Zxl hdhgqZl_evgmx�qbke_gghklv ljZdlhjh\ih fZjdZf�� �g_h[oh^bfuo ^ey \uiheg_gby ieZgbjm_fh]h� h[t_fZ f_oZgbabjh\ZgguojZ[hl�Ihlj_[ghklv�\ ljZdlhjZo� ^ey gZijy`_gguo i_jbh^h\ lZd�`_ fh`_l [ulv ihemq_gZjZkq_lguf iml_f���LZd ihlj_[ghklv \�iZohlguo beb ijhiZrguo ljZdlhjZo \ wlZehgghfbkqbke_gbb fh`_l [ulv�jZkkqblZgZ ih ke_^mxs_c nhjfme_�

JKFLKFL
LD >D: 4L �� ��� ���]^_ 4L ± h[t_f f_oZgbabjh\Zgguo jZ[hl ih L�hc fZjd_ ljZdlhjZ��mke��wl��]Z�:KFL ± kf_ggZy ghjfZ \ujZ[hldb wlZehggh]h ljZdlhjZ��mke��wl��]Z���IjbgbfZ_f __ jZ\ghc ��mke��wl��]Z�DKFL ± dhwnnbpb_gl kf_gghklb���jZkkqblu\Z_fuc ih nhjfme_��DKFL kf

kmlLL �]^_ L�kml ± dhebq_kl\h hljZ[hlZgguo ^g_c �kmlhd���fZrbgh�ljZdlhjgufiZjdhf��Lkf ± dhebq_kl\h hljZ[hlZgguo kf_g�fZrbgh�ljZdlhjguf iZjdhf�Dhwnnbpb_gl kf_gghklb ijbgbfZ_f jZ\guf ��>J ± ijh^he`bl_evghklv \uiheg_gby dhgdj_lghc hi_jZpbb �kf���Ijbeh`_gb_�������<h[h[s_gghf \b^_ ijh^he`bl_evghklv \uiheg_gby ihe_\uo jZ[hl ij_^klZ\e_gZ \lZ[ebp_������LZ[ebpZ ����:]jhl_ogbq_kdb_ kjhdb ijh\_^_gby ihe_\uo jZ[hl�<b^u ihe_\uo jZ[hl Kjhdbijh\_^_gby��^gbEms_gb_ kl_jgb �<g_k_gb_ fbg_jZevguo�b hj]Zgbq_kdbom^h[j_gbc ��
<kiZrdZ ��;hjhgh\Zgb_ ay[b �Ij_^ihk_\gZy dmevlb\Zpby �Kg_]haZ^_j`Zgb_ ��Ihk_\ �;hjhgh\Zgb_ ^h\koh^h\h_ �IjbdZrb\Zgb_ ihk_\h\ �I_j\Zy f_`^mjy^gZy h[jZ[hldZ �<lhjZy f_`^mjy^gZy h[jZ[hldZ �Lj_lvy f_`^mjy^gZy h[jZ[hldZ �

� Lbih\u_ l_ogheh]bq_kdb_ dZjlu gZ \ha^_eu\Zgb_ hkgh\guo k�o dmevlmj \ PQJ �j_dhf_g^Zpbb��±Jhkk_evohaba^Zl�������� Bhnbgh\ K�:����Eurdh =�I���WdkiemZlZpby FLI��± F���Dhehk�������

Zij_ev fZcfZjl



��KdZrb\Zgb_ \ \Zedb �Ih^[hj b h[fhehl \Zedh\ �M[hjdZ gZijyfmx ��K\heZdb\Zgb_ khehfu ��Kdbj^h\Zgb_ khehfu ��Hiueb\Zgb_ �Hijukdb\Zgb_� �M[hjdZ dmdmjmau gZ kbehk ��M[hjdZ kZoZjghc k\_deu ��
>ey mijhs_gby jZkq_lh\ h[h[sbf \b^u ihe_\uo jZ[hl���h[t_^bgb\ bo \ ke_^mxsb_i_jbh^u���hk_ggbc gZijy`_gguc i_jbh^���e_lgbc gZijy`_gguc i_jbh^ b \_k_ggbcgZijy`_gguc i_jbh^�LZdbf h[jZahf���hilbfZevgu_ kjhdb \uiheg_gby ihe_\uo jZ[hl ^ey \_k_gg_]hgZijy`_ggh]h i_jbh^Z [m^ml jZ\gu ���± ���^gyf���^ey e_lg_]h gZijy`_ggh]h i_jbh^Z ±���^g_c���Z ^ey hk_gg_]h gZijy`_ggh]h i_jbh^Z ± hg jZ\_g ����^gyf�Ihlj_[ghklv ljZdlhjh\���jZkkqblZggmx ^ey gZijy`_ggh]h hk_gg_]h b e_lg_]hi_jbh^h\ g_h[oh^bfh kdhjj_dlbjh\Zlv k mq_lhf l_ogbq_kdhc ]hlh\ghklb fZrbgh�ljZdlhjgh]h iZjdZ b f_l_hjheh]bq_kdbo mkeh\bc���Lh]^Z ihlj_[ghklv ljZdlhjh\ fh`ghjZkkqblZlv ih nhjfme_�

MlLJKFLKFL
L D.>.: 4L ���� ���� ���]^_ DlL ± dhwnnbpb_gl l_ogbq_kdhc ]hlh\ghklb��ijbgbfZ_f jZ\guf ���DM ± dhwnnbpb_gl���mqblu\Zxsbc m\eZ`g_gghklv ihq\u���dhebq_kl\h ^g_c \i_jbh^_���dh]^Z ih f_l_hjheh]bq_kdbf mkeh\byf \hafh`gh \uiheg_gb_ ^Zggh]h \b^ZjZ[hlu���ijbgbfZ_l jZ\guf ����LZdbf h[jZahf���fh`gh jZkkqblZlv l_hj_lbq_kdmx ihlj_[ghklv ljZdlhjh\ bkjZ\gblv l_hj_lbq_kdmx ihlj_[ghklv k nZdlbq_kdbf bo gZebqb_f��kf���Ijbeh`_gb_� ���

KhklZ\e_gguc ieZg ]jZnbd b dZe_g^Zjguc ]jZnbd ihlj_[ghklb bkihevah\ZgbyljZdlhjh\ iha\heyxl ijb ieZgbjh\Zgbb ij_^mkfhlj_lv wdhghfbq_kdb \u]h^gh_ bjZpbhgZevgh_ bkihevah\Zgb_ dZ`^h]h ljZdlhjZ b ih^kqblZlv ihlj_[ghklv \ l_ogbd_�lhieb\_���b kfZahqguo fZl_jbZeZo��hij_^_eblv kl_i_gv aZ]jmadb ljZdlhjZ dZ`^hc fZjdb��ijb g_h[oh^bfhklb jZkij_^_eblv h[t_fu jZ[hl ih fZjdZf ljZdlhjh\ k p_evxkha^Zgby mkeh\bc gZb[he__ jZpbhgZevgh]h b jZ\ghf_jgh]h bo bkihevah\Zgby \ l_q_gb_]h^Z� Lbih\Zy�aZ^ZqZ�Ohayckl\h KOID ©>jm`[Zª� � aZgbfZ_lky� \ujZsb\Zgb_f habfhc� ir_gbpu bkZoZjghc�k\_deu��>Zggu_ ih ohayckl\m \aylu�mkeh\gh��GZ�hkgh\Zgbb gb`_ijb\_^_gguo^Zgguo ^ey mkeh\gh�\aylh]h ohayckl\Z jZkkqblZlv ihlj_[ghklv� ljZdlhjh\� �kf��lZ[ebpm���� �KjZ\gblv jZkq_lgh_ dhebq_kl\h ljZdlhjh\ k� nZdlbq_kdbf bo gZebqb_f b�� �_keb�g_h[oh^bfh���\g_klb dhgdj_lgu_ ij_^eh`_gby�
>ey hij_^_e_gby� ihlj_[ghklb ljZdlhjh\ ih nhjfme_� ���� � b ���� � g_h[oh^bfhi_j_\_klb h[t_f�jZ[hl�\ ]_dlZjZo \ h[t_f jZ[hl \ mkeh\guo wlZehgguo ]_dlZjZo�AZ h[t_f� jZ[hl�� � khhl\_lkl\mxsbc� \kiZrd_ �� � mkeh\gh]h wlZehggh]h ]_dlZjZ���ijbgbfZxlky ke_^mxsb_ wlZehggu_ mkeh\by��± m^_evgh_�khijhlb\e_gb_ ����d]�kf� ijb kdhjhklb�^\b`_gby�Z]j_]ZlZ ��df�qZk�± Z]jhnhg�± kl_jgy a_jgh\uo�dhehkh\uo�gZ�ihq\Zo�kj_^g_c�iehlghklb ih g_kms_c�ih\_joghklb �kj_^gb_ km]ebgdb���k \eZ`ghklvx�ihq\u ^h ��������± ]em[bgZ�h[jZ[hldb ± ������kf �kj_^gyy ���kf��

� Wnn_dlb\ghklv Z]jZjgh]h ijhba\h^kl\Z���Ih^ j_^Zdpb_c B�:��FbgZdh\Z��± LZf[h\���F=KO:�������± ����k�



��± j_ev_n�jh\guc �m]he kdehgZ ^h �����± ^ebgZ ]hgZ ����f�± \ukhlZ gZ^ mjh\g_f fhjy ^h ����f�± dZf_gbklhklv b ij_iylkl\by hlkmlkl\mxl�



��
LZ[ebpZ ���Bkihevah\Zgb_ FLI \ KOID ©>jm`[Zª��aZ ,, d\ZjlZeH[t_f jZ[hl Ihlj_[ghklvljZdlhjh\��rl�GZbf_gh\Zgb_�jZ[hl��fZjdZ�ljZdlhjZ
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� � � � � � � � � ��,, d\ZjlZe;hjhgh\Zgb_�>L�± ���F ]Z ���� " �������,9 �� ���� � " "<g_k_gb_�]_j[bpb^h\ FLA�± ���HIR��� ]Z ��� " �������,9 �� �� ��� " "
Dmevlb\Zpby�L���K ]Z ��� " �������9 � ���� ��� " "Ihk_\�L���K ]Z ��� " �������9 � ���� ��� " ";hjhgh\Zgb_�^h�\ko��L���K ]Z ��� " ������9 � �� ��� " "<g_k_gb_�]_j[��FLA��� ]Z ��� " ������9 � �� ��� " ";hjhgh\Zgb_�^h�\ko���L���K ]Z ��� " ������9, �� �� ��� " "Hijukdb\Zgb_ FLA�± �� ]Z ���� " ������9, � ���� ��� " "RZjh\dZ�L���K ]Z ��� " ��9,���9,, � ���� ��� " "<^hevjy^gh_�ijhj_`b\Zgb_�L ± ��K ]Z ��� " ��9,���9,, � ���� ��� " "Hiueb\Zgb_ FLA��� ]Z ��� " �����9, �� ��� ��� " "F_`^mjy^gZy�h[jZ[hldZ�k \g��fbg��m^��L���K ]Z ��� " ������9,, �� ���� ��� " "



��I_j_\h^ nbabq_kdh]h� h[t_fZ ljZdlhjguo�jZ[hl \ mkeh\gu_ wlZehggu_ ]_dlZjuijhba\h^blky iml_f mfgh`_gby dhebq_kl\Z \uiheg_gguo kf_gguo l_ogbq_kdbh[hkgh\Zgguo ghjf \ujZ[hldb� ljZdlhjhf ^Zgghc fZjdb gZ _]h kf_ggmx wlZehggmx\ujZ[hldm��� HM  �i �D�������������������������������������������]^_ HM ± h[t_f jZ[hl \ mkeh\guo wlZehgguo ]_dlZjZo����mke��wl��]ZD ± dhwnnbpb_gl i_j_\h^Z� \ wlZehgguo ljZdlhju�� �qbke_ggh jZ\guc kf_gghcwlZehgghc ghjf_ \ujZ[hld_���mke��wl��]Z�i ± dhebq_kl\h ghjfh�kf_g��
GHi N ���]^_ Hn ± h[t_f jZ[hl \ nbabq_kdbo ]_dlZjZo�G ± l_ogbq_kdb h[hkgh\ZggZy kf_ggZy ghjfZ \ujZ[hldb ljZdlhjZ�DZd \b^gh ba nhjfmeu ���� � b mkeh\bc�� � dhlhju_ khhl\_lkl\mxl h^ghfmmkeh\ghfm�wlZehgghfm�]_dlZjm \b^gh�� qlh dhwnnbpb_gl i_j_\h^Z \ wlZehggu_ ]_dlZjuaZ\bkbl hl [hevrh]h qbkeZ nZdlhjh\ �jZkiheh`_gby mqZkldb�� �ih]h^guo mkeh\bc bl�^���� � �< gZr_f kemqZ_ ijbf_j y\ey_lky mkeh\guf b ^ey ijhklhlu jZkq_lh\ ijbf_f^hims_gb_���qlh nbabq_kdb_ ]_dlZju khhl\_lkl\mxl mkeh\guf wlZehgguf ]_dlZjZf�LZdbf h[jZahf�� � \ j_amevlZl_ jZkq_lh\ ihemqbf ke_^mxsb_ agZq_gby� ihlj_[ghklbljZdlhjh\ dZd k mq_lhf dhwnnbpb_glh\ DlL b DM ���lZd b [_a bo mq_lZ����kf��lZ[ebpm ���JZkkqblZggh_ dhebq_kl\h ljZdlhjh\ gm`gh hdjm]eblv ^h p_euo qbk_e \[hevrmx�klhjhgm�LZ[ebpZ ����Ihlj_[ghklv ljZdlhjh\ \ KOID ©>jm`[Zª��\h ,, d\ZjlZe_ Ihlj_[ghklvljZdlhjh\��rl�GZbf_gh\Zgb_�jZ[hl��fZjdZ�ljZdlhjZ DZe_g
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� � � � � � ��,, d\ZjlZe;hjhgh\Zgb_�>L�± ���F �������,9 �� �� � � �<g_k_gb_�]_j[bpb^h\FLA�± ��� �������,9 �� �� ��� � �
Dmevlb\Zpby�L���K �������9 � ���� ��� � ��Ihk_\�L���K �������9 � ���� � � ��;hjhgh\Zgb_�^h�\ko��L���K ������9 � �� � � �<g_k_gb_�]_j[��FLA��� ������9 � �� ��� � �;hjhgh\Zgb_�^h�\ko���L���K ������9, �� �� � � �Hijukdb\Zgb_ FLA�± �� ������9, � ���� ��� � �RZjh\dZ�L���K ��9,���9,, � ���� � � ��<^hevjy^gh_�ijhj_`b\Zgb_�L ±��K ��9,���9,, � ���� � � �
Hiueb\Zgb_ FLA��� �����9, �� ��� � � �F_`^mjy^gZy�h[jZ[hldZ�k \g��fbg��m^��L���K ������9,, �� ���� � � �

Ba lZ[ebpu �� �\b^gh�� �qlh ohayckl\m ^ey \uiheg_gby g_h[oh^bfuo� ihe_\uojZ[hl lj_[m_lky ����ljZdlhjZ L�± ��K��������ljZdlhj >L�± ���F���b ���ljZdlhjh\ FLA�± ���



��KjZ\gbf jZkq_lgh_ dhebq_kl\h ljZdlhjh\ k bo nZdlbq_kdbf� gZebqb_f �kf��lZ[ebpm ���
LZ[ebpZ ���± GZebqb_ ljZdlhjh\ \�ohayckl\_FZjdbljZdlhjh\ Kj_^g_]h^h\h_qbkeh ljZdlhjh\���rl�

JZkq_lgh_dhebq_kl\hljZdlhjh\���rl�
Hldehg_gb_���������

L����D>L���FFLA���FBA���L���K
������

������
����������< kemqZ_���_keb jZkq_lgh_ dhebq_kl\h ljZdlhjh\ hlebqZ_lky hl bo nZdlbq_kdh]hdhebq_kl\Z�� � lh fh`gh hij_^_eblv g_h[oh^bfh_ dhebq_kl\h ljZdlhjh\�� � dhlhjh_lj_[m_lky aZdmiblv ohayckl\m��Ba lZ[ebpu �� �\b^gh�� qlh \ ohayckl\_ gZ i_jbh^ \_k_ggbo ihe_\uo jZ[hl�gZ[ex^Z_lky baebr_d ljZdlhjh\ L����D���>L���F b FBA�����b g_^hklZlhd ljZdlhjh\ L���K� ?keb kjhd wdkiemZlZpbb ij_\urZ_l kjhd kem`[u ljZdlhjZ���mdZaZgguc \ iZkihjl_���lh wlhl ljZdlhj ih^e_`bl kibkZgbx�� � Kjhd kem`[u ljZdlhjZ mdZau\Z_lky \� _]hiZkihjl_�Dhebq_kl\h wlZehgguo ljZdlhjh\�� �dhlhju_ g_h[oh^bfh ijbh[j_klb hij_^_ey_lkydZd jZagbpZ f_`^m bo jZkq_lguf dhebq_kl\hf b nZdlbq_kdbf dhebq_kl\hf �lZ[e�����

,, kihkh[���GhjfZlb\guc f_lh^�=h^h\hc h[t_f ljZdlhjguo jZ[hl� \ [jb]Z^_ fh`gh lZd`_ jZkkqblZlv ihkeh`b\r_cky ^ey ^Zgghc l_ogheh]bb ijhba\h^kl\Z iehlghklb f_oZgbabjh\Zgguo jZ[hl\ mkeh\guo wlZehgguo ]_dlZjZo \ jZkq_l_ gZ ���]Z \ha^_eu\Z_fhc dmevlmju�< ijh]ghaguo jZkq_lZo bkihevam_lky ghjfZlb\guc f_lh^�� �GZ hkgh\_ dhlhjh]hihlj_[ghklv \ ljZdlhjZo b ^jm]bo fZrbgZo hij_^_eyxl ih nhjfme_�LDL� ��������G L��6�M�������������������������]^_ G�L ± ghjfZlb\gZy� jZkq_lgZy ihlj_[ghklv L�]h \b^Z fZrbg \ jZkq_l_ gZ ������]Z iehsZ^b iZrgb beb ihk_\Z M�hc dmevlmju���rl�6� M ± iehsZ^v iZrgb beb ihk_\Z M�hc dmevlmju�� � � ?keb \_^mlky jZkq_luihlj_[ghklb ljZdlhjh\�� � lh ^ey jZkq_lh\ [_j_lky iehsZ^v� iZrgb�� � Z _kebjZkkqblu\Z_lky ihlj_[ghklv k�o fZrbg���lh ± iehsZ^v M�hc dmevlmju��< jZkq_lZo�� �ijh\h^bfuo ih ghjfZlb\ghfm f_lh^m�� �bkihevamxlky ghjfZlb\gu_^Zggu_���dhlhju_ jZajZ[Zlu\Zxlky ^ey hij_^_e_gguo ahg b j_]bhgh\�kljZgu��
Lbih\Zy aZ^ZqZ��< ohayckl\_ KOID ©<hkoh^ª��iehsZ^v iZrgb jZ\gy_lky �����]Z���\ lhf qbke_ih^ a_jgh\u_ ijboh^blky �����]Z���ih^ dmdmjmam ± ����]Z���Z ih^ dZjlhn_ev ± ����]Z����G_h[oh^bfh hij_^_eblv jZkq_lgh_ dhebq_kl\h�ljZdlhjh\ ghjfZlb\guf f_lh^hf gZhkgh\_ bkoh^guo ^Zgguo ijb\_^_gguo \ lZ[ebp_ ����
J_r_gb_�� <k_ bkoh^gu_ ^Zggu_ k\_^_f \ lZ[ebpm ���b jZkkqblZ_f ghjfZlb\gmxihlj_[ghklv k�o fZrbg b�ljZdlhjh\�GhjfZlb\gZy ihlj_[ghklv \ ljZdlhjZo b k�o fZrbgZo hij_^_ey_lky ih nhjfme_����

� GhjfZlb\u ihlj_[ghklb k_evkdh]h ohayckl\Z \ ljZdlhjZo b k_evkdhohayckl\_gguo fZrbgZo ^eyjZkl_gb_\h^kl\Z gZ ;,, iylbe_ldm���±F��������



��LZ[ebpZ ����GhjfZlb\gZy ihlj_[ghklv�k�o fZrbg b� ljZdlhjh\�I_j_q_gv k�o fZrbg�bljZdlhjh\ ?^bgbpu�baf_j_gby GhjfZlb\gZy ihlj_[ghklv���rl������]Z���LjZdlhju� mke��wl��lj� ��������Dhf[Zcgu�±a_jgh\u_±dmdmjmagu_±dZjlhn_evgu_�
rl�rl�rl�

������������������K_yedb�±a_jgh\u_±dmdmjmagu_±dZjlhn_evgu_
rl�rl�rl�

�����������������Iem]b rl� �������;hjhgu rl� �������Emsbevgbdb� rl� ��������Dmevlb\Zlhju� rl� ����
LZ[ebpZ ����Hij_^_e_gb_ dhebq_kl\Z ljZdlhjh\ b k�o fZrbg���< lhf qbke_�GZbf_gh\Zgb_fZrbg IZrgb]Z���\k_]h A_jgh\u_ dmdmjmaZgZ kbehk dZjlhn_ev

GhjfZlb\gZyihlj_[ghklv��rl�������]Z
IeZgh\Zyihlj_[ghklv��rl����LjZdlhju���mke��wl��lj� ���� ���� ��� ��� ����� ����

���Dhf[Zcgu�± a_jgh\u_± dmdmjmagu_± dZjlhn_evgu_�
����������
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��������������K_yedb�± a_jgh\u_± dmdmjmagu_± dZjlhn_evgu_
����������

����±±
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±±���
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�������������Iem]b ���� ���� ��� ��� ���� �������;hjhgu ���� ���� ��� ��� ���� ��������Emsbevgbdb ���� ���� ��� ��� ���� ������Dmevlb\Zlhju ���� ���� ��� ��� ���� ����
< lZ[ebp_ �� � jZkkqblZgu ljZdlhjZ \ mkeh\guo wlZehgguo _^bgbpZo�� >eyi_j_\h^Z bo \�nbabq_kdb_ _^bgbpu ijbf_f jy^ ^hims_gbc�� :gZebabjmy l_ogheh]bb\ha^_eu\Zgby k�o dmevlmj���dhlhju_ jZkkfhlj_gu \ \ur_ijb\_^_gghc lZ[ebp_���ijbf_f���qlh dhebq_kl\h dhe_kguo ljZdlhjh\ ^hklb]Z_l ��� �� � hl bo h[s_]h dhebq_kl\Z \mkeh\ghf wlZehgghf bkqbke_gbb��� Hkgh\u\Zykv gZ keh`b\r_cky kljmdlmj_ FLI��ijbgbfZ_f ljZdlhj >L�����hkgh\guf kj_^b ]mk_gbqguo ljZdlhjh\��KljmdlmjZ dhe_kguoljZdlhjh\ bf__l ke_^mxsbc \b^����L�����D ± �������FLA������± ����������L���: ± �������Ke_^h\Zl_evgh���gZ ]mk_gbqgu_ b� dhe_kgu_ ljZdlhjZ ijboh^blky ih ������mke��wl��lj�� ¹̧·©̈§ ����������� �L_i_jv hij_^_ebf \ mkeh\guo wlZehgguo ljZdlhjZo dhebq_kl\h L�����D���FLA�������L���:�

� Kbkl_fZ \_^_gby Z]jhijhfure_ggh]h ijhba\h^kl\Z LZf[h\kdhc h[eZklb gZ i_jbh^ ^h �����]h^Z���±LZf[h\�������± ����k



��
1 7�����D  ����������������  mke��wl��lj��
1 FLA���  ��������������������  mke��wl��lj��
1 L���:  ������������������  mke��wl��lj��JZkkqblZggu_ agZq_gby aZg_k_f \ lZ[ebpm ���klhe[_p���I_j_\h^ ljZdlhjh\ ba mkeh\guo wlZehgguo�_^bgbpZo \ nbabq_kdb_ _^bgbpuhkms_kl\ey_lky ih nhjfme_�
1 nba�  � i_j�mke� D1 ����
]^_ 1 nba� ± dhebq_kl\h ljZdlhjh\ \ nbabq_kdbo _^bgbpZo���rl�1 mke� ± dhebq_kl\h ljZdlhjh\ \ mkeh\ghf wlZehgghf bkqbke_gbb���mke��wl��_^�Di_j� ± dhwnnbpb_gl i_j_\h^Z nbabq_kdbo ljZdlhjh\ \ mkeh\gu_ �kf���Ijbeh`_gb_ �����JZkkqblZ_f dhebq_kl\h ljZdlhjh\ \ nbabq_kdbo _^bgbpZo ih nhjfme_ ����1 nba��>L����  � ���������  �������rl�
1 nba��L�����D�  � ��������  ������rl�
1 nba��FLA����  � ���������  �������rl�
1 nba��L���:�  � ��������  ������rl�JZkkqblZggu_ agZq_gby aZg_k_f \ klhe[_p� �� � lZ[ebpu ��� �>ey hij_^_e_gbyg_h[oh^bfh]h dhebq_kl\Z ljZdlhjh\ g_h[oh^bfh jZkq_lgh_ dhebq_kl\h ljZdlhjh\ \nbabq_kdbo _^bgbpZo hdjm]eblv ^h p_euo����lZ[e�����klhe[_p����
LZ[ebpZ�����± JZkq_l ihlj_[ghklb�ljZdlhjh\ \ nbabq_kdhf bkqbke_gbb�FZjdbljZdlhjh\ Dhebq_kl\hljZdlhjh\��mke��wl��lj�

Dhwnnbpb_glu i_j_\h^Z Dhebq_kl\h�ljZdlhjh\�\nbabq_kdbo_^bgbpZo��rl���
Ijbgylh_agZq_gb_dhebq_kl\hljZdlhjh\��rl�� � � � �>L���FLA���L����DL���:

������������������
����������������

������������������
������

Ke_^h\Zl_evgh�� � ^ey� k\h_\j_f_ggh]h \uiheg_gby g_h[oh^bfh]h� h[t_fZ jZ[hlohayckl\h ^he`gh�bf_lv FLI \ ke_^mxs_f khklZ\_���>L����± ���rl�����FLA����± ���rl���L����D ± ��rl���L���: ± ��rl��
AZ^Zgb_ ��>ey� jZkq_lh\ ij_^eh`_gh mkeh\gh_ ohayckl\h FLI ©>jm`[Zª�� � Klm^_glZf^he`gu ih�h^ghfm ba \ZjbZglh\ �kf��lZ[e�������\u[jZlv \ dZq_kl\_ hkgh\u ^ey jZkq_lh\khhl\_lkl\mxsbc ieZg bkihevah\Zgby FLI��kf���Ijbeh`_gb_ �����b ����< Ijbeh`_gbb ���ohayckl\h ki_pbZebabjm_lky gZ \ujZsb\Zgbb a_jgZ b kZoZjghc k\_deu���\ Ijbeh`_gbb�� ± gZ \ujZsb\Zgbb a_jgZ b ]hjhoZ�� � \ Ijbeh`_gbb �� ± gZ� \ujZsb\Zgbb a_jgZ bih^kheg_qgbdZ�



��G_h[oh^bfh�jZkkqblZlv lj_[m_fh_ dhebq_kl\h ljZdlhjh\ ih dZ`^hc hi_jZpbb���ihkljhblv ]jZnbd� ihlj_[ghklb \ ljZdlhjZo�� �Z lZd`_ kjZ\gblv jZkq_lgh_ dhebq_kl\hljZdlhjh\ k bo nZdlbq_kdbf gZebqb_f �kf��Ijbeh`_gb_ ���� �Ihke_ jZkq_lguo lZ[ebp^he`gu [ulv \u\h^u b \Zrb ij_^eh`_gby�� � dZd [he__ jZpbhgZevgh hj]Zgbah\Zlvbkihevah\Zgb_ FLI \ ohayckl\_��
LZ[ebpZ �����<ZjbZglu \uiheg_gby jZkq_lh\�<ZjbZglu� � � � � � �G_h[oh^bfh_ dhebq_kl\hljZdlhjh\ jZkkqblu\Z_lky� ih ijbeh`_gbx� aZ i_jbh^ �,�d\� �,,��d\� �,�d\� �,,�d\� �,�d\� �,,�d\�Ihkljhblv ]jZnbd ihlj_[ghklbljZdlhjh\ fZjdb >L�±��F FLA��� >L�±��F FLA��� FLA��� FLA���
AZ^Zgb_ �G_h[oh^bfh hij_^_eblv ghjfZlb\guf f_lh^hf jZkq_lgh_ dhebq_kl\h�ljZdlhjh\^ey ohayckl\Z KOID ©<hkoh^ª�� � _keb ba\_klgZ h[jZ[Zlu\Z_fZy iehsZ^v �kf���Ijbeh`_gb_ ���� � b ghjfZlb\gZy ihlj_[ghklv \ k_evkdhohayckl\_gguo fZrbgZo bljZdlhjZo �kf�� �Ijbeh`_gb_ ����� �Ihke_ jZkq_lguo lZ[ebp ^he`gu [ulv k^_eZgu\u\h^u b ij_^eh`_gby��
<hijhku ^ey kZfhijh\_jdb��� DZdb_ aZ^Zqb iha\hey_l j_rblv ieZgbjh\Zgb_�ihlj_[ghklb \ ljZdlhjZo b k�ofZrbgZo gZ k�o ij_^ijbylbb"�� DZdb_ kms_kl\mxl kihkh[u hij_^_e_gby ihlj_[ghklb�\ ljZdlhjZo b k�ofZrbgZo"�� I_j_qbkebl_ ihke_^h\Zl_evghklv jZkq_lZ ihlj_[ghklb \ ljZdlhjZo b k�ofZrbgZo ]jZnbq_kdbf kihkh[hf"�� Kmsghklv�ghjfZlb\gh]h kihkh[Z���Hkh[_gghklb jZkq_lZ ihlj_[ghklb \ljZdlhjZo b k�o fZrbgZo�

IjZdlbq_kdh_ aZgylb_ � ��:gZeba bkihevah\Zgby ljZdlhjgh]h iZjdZ \ ohayckl\_�
BamqZy ij_^f_l ©WdhghfbdZ k_evkdh]h ohayckl\Zª�� � klm^_glu hagZdhfbebkv klZdbfb h[h[sZxsbfb ihdZaZl_eyfb wnn_dlb\ghklb bkihevah\Zgby hkgh\guo kj_^kl\�����dZd nhg^hhl^ZqZ�� �nhg^h\hhjm`_gghklv�� �nhg^h_fdhklv�� Gh \ ijhp_kk_ ohayckl\_gghc^_yl_evghklb g_ba[_`gh \hagbdZ_l g_h[oh^bfhklv [he__ ^_lZevgh]h ZgZebaZbkihevah\Zgby jZ[hlu hl^_evguo fZrbg���f_oZgbafh\���h[hjm^h\Zgby���Z lZd`_ \uykgblvnZdlhju b j_a_j\u ih\ur_gby wnn_dlb\ghklb bo bkihevah\Zgby�� Hkh[h_ \gbfZgb_ijb wlhf ^he`gh m^_eylvky ZgZebam ljZdlhjgh]h iZjdZ�� � dhlhjuc aZgbfZ_lagZqbl_evgmx ^hex \ h[s_c kmff_ kj_^kl\ ijhba\h^kl\Z���Ih\ur_gb_ wnn_dlb\ghklbbkihevah\Zgby bf_xsboky ljZdlhjh\ iha\hebl [_a ^hihegbl_evguo� dZiblZevguo\eh`_gbc m\_ebqblv h[t_f�f_oZgbabjh\Zgguo jZ[hl���khdjZlblv kjhdb bo \uiheg_gby���ih\ukblv� mjh\_gv f_oZgbaZpbb ljm^h_fdbo ijhp_kkh\�� � kgbablv k_[_klhbfhklvijh^mdpbb�� �Ihwlhfm ZgZeba bkihevah\Zgby ljZdlhjgh]h iZjdZ \� dZ`^hf ohayckl\_bf__l [hevrh_ agZq_gb_�>hklZlhqgh ihegmx b h[t_dlb\gmx� hp_gdm bkihevah\Zgby ljZdlhjgh]h iZjdZfh`gh ^Zlv lhevdh k ihfhsvx kbkl_fu jZaebqguo ihdZaZl_e_c�� � \Z`ghc qZklvxdhlhjhc� y\eyxlky qZklgu_ l_ogbdh�wdhghfbq_kdb_ ihdZaZl_eb�� �L_ogbdh�wdhghfbq_kdb_



��ihdZaZl_eb oZjZdl_jbamxl kl_i_gv wdkl_gkb\ghc b bgl_gkb\ghc aZ]jmadb ljZdlhjgh]hiZjdZ �kf��jbk�����IhdZaZl_eb wdkl_gkb\ghc aZ]jmadb oZjZdl_jbamxl kl_i_gv bkihevah\Zgby jZ[hq_]h\j_f_gb fZrbg�� �Hgb fh]ml [ulv dZd Z[khexlgufb �hljZ[hlZgh ^g_c���kf_g b qZkh\h^gbf ljZdlhjhf aZ� ZgZebabjm_fuc i_jbh^ \j_f_gb��� � lZd b hlghkbl_evgufb�dhwnnbpb_gl� bkihevah\Zgby ljZdlhjh\�\ jZ[hl_���dhwnnbpb_gl kf_gghklb���dhwnnbpb_glihe_agh]h bkihevah\Zgby jZ[hq_]h \j_f_gb aZ ^_gv���kf_gm b l�^���Dhwnnbpb_gl bkihevah\Zgby ljZdlhjh\ \� jZ[hl_ iha\hey_l hp_gblv�� �gZkdhevdhwnn_dlb\gh bkihevamxlky ljZdlhju \ ohayckl\_ gZ ijhly`_gbb \k_]h ]h^Z�
NJ<F>Db  ���]^_ Db ± dhwnnbpb_gl bkihevah\Zgby ljZdlhjh\ \ jZ[hl_�F>�± dhebq_kl\h hljZ[hlZgguo ljZdlhjZfb ^g_c \ ohayckl\_�NJ< ± dhebq_kl\h ^g_c�� �gZoh`^_gby ljZdlhjh\ \ ohayckl\_ beb ]h^h\hc nhg^jZ[hq_]h \j_f_gb h[hjm^h\Zgby���ijbgbfZ_f jZ\guf ����^gyf�Ke_^h\Zl_evgh���q_f [hevr_ hljZ[hlZgh ^g_c dZ`^uf ljZdlhjhf \� ohayckl\_���l_f[m^_l \ur_ wlhl ihdZaZl_ev����

Jbk��������L_ogbdh�wdhghfbq_kdb_ ihdZaZl_eb jZ[hlu ljZ
IhdZaZl_ev ©iehlghklv f_oZgbabjh\Zgguo jZ[hlª hh[jZ[Zlu\Z_lky ljZdlhjZfb iehsZ^v�iZrgb ohayckl\Z���

if IeHI  ]^_ If ± iehlghklv f_oZgbabjh\Zgguo�jZ[hl���mke��wl��]ZH ± ]h^h\hc h[t_f f_oZgbabjh\Zgguo jZ[hl���mke��wl��]ZIei ± iehsZ^v iZrgb��]ZH[_ki_q_gghklv ohayckl\Z l_ogbdhc oZjZdl_jbam_l��wlZehgguo ljZdlhjh\ ijboh^blky gZ _^bgbpm a_f_evghc ie
i

mll Ie1H  ]^_ Hl ± h[_ki_q_gghklv l_ogbdhc���mke��wl��lj���]Z1m�l� ± dhebq_kl\h�mkeh\guo�wlZehgguo�ljZdlhjh\��mke��wl�

L_ogbdh�wdhghfbq_kdb_ihdZaZl_eb
IhdZaZl_eb wdkl_gkb\ghcaZ]jmadb

Z[khexlgu_�
± hljZ[hlZgh ^g_c���± hljZ[hlZgh�kf_g���±hljZ[hlZgh qZkh\h^gbf ljZdlhjhf

hlghkbl_evgu_�
± dhwnnbpb_glbkihevah\Zgby ljZdlhjh\�± dhwnnbpb_gl kf_gghklb�± dhwnnbpb_gl ihe_agh]hbkihevah\Zgby jZ[hq_]h\j_f_gb aZ ^_gv���kf_gm���

I
hdZaZl_eb bgl_gkb\ghcaZ]jmadb
dlhjgh]h iZjdZ
agZqZ_l�� � dZd qZklh aZ ]h^
����
�]Z
dZdh_ dhebq_kl\h� mkeh\guohsZ^b �iehsZ^b iZrgb�����
�lj�

± kj_^g_]h^h\Zy\ujZ[hldZ���± kj_^g_^g_\gZy\ujZ[hldZ���± kj_^g_kf_ggZy\ujZ[hldZ���± kj_^g_qZkh\Zy\ujZ[hldZ ljZdlhjZ�



��Dhwnnbpb_gl kf_gghklb ihdZau\Z_l���kdhevdh \ kj_^g_f kf_g hljZ[Zlu\ZeljZdlhj aZ h^bg ^_gv�
F>FKDk  ����

]^_ Dk ± dhwnnbpb_gl kf_gghklb�FK�± dhebq_kl\h hljZ[hlZgguo kf_g ljZdlhjguo iZjdhf \ ohayckl\_�Dhwnnbpb_gl ihe_agh]h bkihevah\Zgby jZ[hq_]h \j_f_gb aZ ^_gv�� � kf_gm�� �<j_amevlZl_ jZkq_lZ wlh]h dhwnnbpb_glZ fh`gh k^_eZlv \u\h^ h lhf�� � gZkdhevdhwnn_dlb\gh aZgylh \j_fy jZ[hqbo�
>E<JDik  �����

]^_ <J�± hlghr_gb_ ihe_agh]h \j_f_gb jZ[hlu��qZk�>E�± \j_fy gZoh`^_gby \ gZjy^_��qZkIhdZaZl_eb bgl_gkb\ghc aZ]jmadb ljZdlhjgh]h� iZjdZ ± kj_^g_]h^h\Zy���kj_^g_^g_\gZy���kj_^g_kf_ggZy b kj_^g_qZkh\Zy \ujZ[hldZ ljZdlhjZ�Kj_^g_]h^h\Zy \ujZ[hldZ ljZdlhjgh]h iZjdZ jZkkqblu\Z_lky ke_^mxsbf h[jZahf�
ml] 1H<  ����

]^_ <] ± kj_^g_]h^h\Zy \ujZ[hldZ gZ � mkeh\guc ljZdlhj���mke��wl��]Z�mke��wl�lj��H ± ]h^h\hc h[t_f f_oZgbabjh\Zgguo jZ[hl���mke��wl��]Z��1m�l� ± dhebq_kl\h�mkeh\guo�wlZehgguo�ljZdlhjh\��mke��wl��lj�IhdZaZl_ev kj_^g_]h^h\hc \ujZ[hldb� ljZdlhjgh]h iZjdZ� hagZqZ_l�� � dZdh_dhebq_kl\h mkeh\guo wlZehgguo� ]_dlZj ijboh^blky gZ h^bg mkeh\guc wlZehggucljZdlhj \ kj_^g_f aZ ]h^�Dhebq_kl\h mkeh\guo wlZehgguo ljZdlhjh\ hij_^_ey_lky ba nhjfmeu ����1 mke�  � i_jnba� D1Kj_^g_^g_\gZy \ujZ[hldZ gZ h^bg mkeh\guc wlZehgguc ljZdlhj hij_^_ey_lky ih�nhjfme_�
^mlkj�^g� D1 H<  ����

]^_ <kj�^g� ± kj_^g_^g_\gZy \ujZ[hldZ gZ h^bg� mkeh\guc ljZdlhj���mke��wl��]Z�mke��wl�lj�� D ^ ± dhebq_kl\h hljZ[hlZgguo ^g_c ljZdlhjguf iZjdhf ohayckl\Z��rl�Kj_^g_kf_ggZy \ujZ[hldZ gZ h^bg mkeh\guc wlZehgguc ljZdlhj ihdZau\Z_l���kdhevdh \ kj_^g_f h[jZ[Zlu\Z_l h^bg mkeh\guc wlZehgguc ljZdlhj� mkeh\guowlZehgguo ]_dlZj aZ h^gm kf_gm���Wlhl ihdZaZl_ev jZkkqblu\Z_lky ke_^mxsbf h[jZahf�
kmlkj�kf� D1 H<  ����

]^_ <kj�kf� ± kj_^g_kf_ggZy \ujZ[hldZ gZ h^bg mkeh\guc wlZehgguc ljZdlhj���mke��wl��]Z�mke��wl�lj��Dk ± dhebq_kl\h hljZ[hlZgguo kf_g ljZdlhjguf iZjdhf ohayckl\Z aZ ]h^��rl�>ey jZkq_lZ dhebq_kl\Z hljZ[hlZgguo kf_g ljZdlhjguf iZjdhf� ohayckl\Z aZ ]h^gm`gh keh`blv�dhebq_kl\h kf_g���hljZ[hlZgguo dZ`^uf ljZdlhjhf ohayckl\Z aZ ]h^�����Kj_^g_qZkh\Zy \ujZ[hldZ gZ h^bg mkeh\guc wlZehgguc ljZdlhj hagZqZ_l�� kdhevdh\ kj_^g_f h[jZ[Zlu\Z_l h^bg mkeh\guc wlZehgguc ljZdlhj�mkeh\guo wlZehgguo ]_dlZjaZ h^bg ^_gv���Wlhl ihdZaZl_ev jZkkqblu\Z_lky ih nhjfme_�
qmlkj�qZk� D1 H<  ����

]^_ <kj�qZk� ± kj_^g_qZkh\Zy \ujZ[hldZ gZ h^bg mkeh\guc wlZehgguc ljZdlhj���mke��wl��]Z�mke��wl�lj��



��Dq ± dhebq_kl\h hljZ[hlZgguo qZkh\ ljZdlhjguf iZjdhf ohayckl\Z aZ ]h^��rl�Dhebq_kl\h hljZ[hlZgguo� qZkh\ ljZdlhjguf iZjdhf ohayckl\Z jZkkqblu\Z_lkylZd� Dq  �Dk �L ����]^_� L ± ^ebl_evghklv h^ghc kf_gu���ijbgbfZ_f jZ\guf ���qZkZf�
Lbih\Zy aZ^ZqZ�G_h[oh^bfh ijhZgZebabjh\Zlv ohayckl\_ggmx ^_yl_evghklv k_evkdhohayckl\_ggh]hij_^ijbylby HHH� ©A_gblª��b k^_eZlv \u\h^u�� �_keb ba\_klgu ke_^mxsb_ ihdZaZl_ebjZ[hlu b ljZdlhjgh]h iZjdZ ohayckl\Z�
LZ[ebpZ �����K\_^_gby h jZ[hl_ ljZdlhjgh]h iZjdZIhdZaZl_eb ?^�baf� IeZg NZdl

� � � ����Dhebq_kl\h ljZdlhjh\ \ ohayckl\_ lj� �� ����� � Dhebq_kl\h mkeh\guo wlZehgguoljZdlhjh\ \ ohayckl\_� mke��wl��lj� �� ��
��� Dhebq_kl\h� hljZ[hlZgguo fZrbgh�^g_c \ ohayckl\_ rl� ������ �����
��� Dhebq_kl\h� hljZ[hlZgguo fZrbgh�kf_g \ ohayckl\_ rl� ������ ������
��� Dhebq_kl\h� hljZ[hlZgguo fZrbgh�qZkh\ \ ohayckl\_ rl� ������ ������
�� =h^h\hc h[t_f� f_oZgbabjh\ZgguojZ[hl mke��wl��]Z ����� �����
���IehsZ^v iZrgb ]Z ����� �����

J_r_gb_�� �>ey lh]h�� �qlh[u ijhZgZebabjh\Zlv jZ[hlm HHH ©A_gblª�� �g_h[oh^bfhjZkkqblZlv ihdZaZl_eb bgl_gkb\ghc b� wdkl_gkb\ghc aZ]jmadb ljZdlhjgh]h iZjdZ ihnhjfmeZf ����± �������
LZ[ebpZ �����L_ogbdh�wdhghfbq_kdb_ ihdZaZl_eb jZ[hlu ljZdlhjgh]h iZjdZ�IhdZaZl_eb ?^�baf� IeZg NZdl Hldehg_gb_ ���±�� � � ����Dhebq_kl\h ljZdlhjh\ \ ohayckl\_� Lj� �� �� ���� Dhebq_kl\h mkeh\guo wlZehgguoljZdlhjh\ \ ohayckl\_� mke��wl��lj� �� �� �

��� Dhebq_kl\h� hljZ[hlZgguo fZrbgh�^g_c \ ohayckl\_ rl� ������ ����� ����
��� Dhebq_kl\h� hljZ[hlZgguo fZrbgh�kf_g \ ohayckl\_ rl� ������ ������ �����
��� Dhebq_kl\h� hljZ[hlZgguo fZrbgh�qZkh\ \ ohayckl\_ rl� ������ ������ ������
��� =h^h\hc h[t_f� f_oZgbabjh\ZgguojZ[hl mke��wl��]Z ����� ����� ������
���IehsZ^v iZrgb ]Z ����� ����� �
��� Dhebq_kl\h� mkeh\guo� wlZehgguoljZdlhjh\ gZ �����]Z iZrgb ]Zmke�wl�lj ���� ���� ����



�����Iehlghklv f_oZgbabjh\Zgguo jZ[hl ]Zmke�wl�]Z ����� ���� �����
HdhgqZgb_�lZ[ebpu������� Dhwnnbpb_gl bkihevah\ZgbyljZdlhjgh]h iZjdZ ± ����� ����� �����

����Dhwnnbpb_gl kf_gghklb ± ���� ���� �����
���� Kj_^g_]h^h\Zy \ujZ[hldZ gZ� h^bgljZdlhj lj�mke�wl�]Z ������� ������� �������
����Kj_^g_^g_\gZy \ujZ[hldZ gZ� h^bgljZdlhj lj�mke�wl�]Z ���� ���� �����
����Kj_^g_kf_ggZy \ujZ[hldZ� gZ h^bgljZdlhj lj�mke�wl�]Z ���� ���� � �����
����Kj_^g_qZkh\Zy \ujZ[hldZ gZ h^bgljZdlhj lj�mke�wl�]Z ���� ���� �����

< j_amevlZl_ ijhba\_^_gguo jZkq_lh\ l_ogbdh�wdhghfbq_kdbo ihdZaZl_e_c� jZ[hluljZdlhjgh]h iZjdZ fh`gh k^_eZlv ke_^mxsb_ \u\h^u�± Dhebq_kl\h mkeh\guo wlZehgguo ljZdlhjh\ ih�nZdlm \hajhkeh�� �qlh ^he`gh� [uehhdZaZlv k\h_ iheh`bl_evgh_ \ebygb_� gZ Z]jhl_ogbq_kdb_� kjhdb \uiheg_gbyihe_\uo jZ[hl�± Iehlghklv f_oZgbabjh\Zgguo jZ[hl kgbabeZkv�� � qlh hagZqZ_l� g_\uiheg_gb_ \k_oaZieZgbjh\Zgguo ihe_\uo jZ[hl�� �Wlh ]h\hjbl h iehohc� hj]ZgbaZpbb ihe_\uojZ[hl�± AZdhghf_jguf� ke_^kl\b_f kgb`_gby iehlghklb f_oZgbabjh\Zgguo ihe_\uo jZ[hly\ey_lky kgb`_gb_ dhwnnbpb_glZ bkihevah\Zgby ljZdlhjgh]h iZjdZ b dhwnnbpb_glZkf_gghklb�± LZd`_ ijhbahreh kgb`_gb_ b lZdbo ihdZaZl_e_c dZd kj_^g_]h^h\Zy \ujZ[hldZ gZ�h^bg ljZdlhj���kj_^g_^g_\gZy \ujZ[hldZ gZ h^bg� ljZdlhj���kj_^g_kf_ggZy \ujZ[hldZgZ h^bg ljZdlhj b kj_^g_qZkh\Zy \ujZ[hldZ gZ h^bg ljZdlhj����Kgb`_gb_� \ur_i_j_qbke_gguo ihdZaZl_e_c�� �g_khfg_ggh�� �g_]Zlb\gh hljZablky gZj_amevlZlZo ohayckl\_gghc� ^_yl_evghklb k_evkdhohayckl\_ggh]h ij_^ijbylby�� �lh _klvijb\_^_l d kgb`_gbx mjh`Zcghklb b m\_ebq_gbx k_[_klhbfhklb _^bgbpu ijh^mdpbb���Ijbqbgu���dhlhju_ ijb\_eb d lZdbf j_amevlZlZf���fh]ml [ulv jZaebqgu_���iehoZyhj]ZgbaZpby ihe_\uo jZ[hl�� �g_o\ZldZ� ^_g_`guo kj_^kl\ gZ ihdmidm =KF�� �ih]h^gu_mkeh\by b fgh]b_ ^jm]b_���Ijbqbgu���hdZaZ\rb_ g_]Zlb\gh_ \ebygb_���fh`gh \uykgblv \j_amevlZl_ ijh\_^_gby [he__ ^_lZevgh]h ZgZebaZ jZ[hlu ljZdlhjgh]h iZjdZ�� � <j_amevlZl_ q_]h fu kfh`_f magZlv�� � \ebygb_ dZdbo nZdlhjh\ kdZaZehkv gZb[he__kms_kl\_ggh gZ jZ[hl_ ljZdlhjgh]h iZjdZ���
AZ^Zgb_ �Ijh\_^bl_� ZgZeba jZ[hlu ljZdlhjgh]h iZjdZ k_evkdhohayckl\_ggh]h ij_^ijbylbyHHH ©A_gblª�� � _keb ba\_klgu ke_^mxsb_ ihdZaZl_eb� jZ[hlu ljZdlhjgh]h iZjdZohayckl\Z �kf�� �Ijbeh`_gb_ ����� � >ey ijh\_^_gby ZgZebaZ g_h[oh^bfh jZkkqblZlvke_^mxsb_ ihdZaZl_eb���dhebq_kl\h mkeh\guo�wlZehgguo ljZdlhjh\ gZ _^bgbpm iehsZ^biZrgb�� �iehlghklv f_oZgbabjh\Zgguo jZ[hl�� �dhwnnbpb_gl bkihevah\Zgby ljZdlhjgh]hiZjdZ�� � dhwnnbpb_gl kf_gghklb�� � kj_^g_]h^h\Zy \ujZ[hldZ gZ� h^bg ljZdlhj���kj_^g_^g_\gZy \ujZ[hldZ gZ h^bg� ljZdlhj���kj_^g_kf_ggZy \ujZ[hldZ gZ h^bg ljZdlhj�bkj_^g_qZkh\Zy \ujZ[hldZ gZ h^bg ljZdlhj�� � Ihke_ ijhba\_^_gguo jZkq_lh\^he`_g [ulv k^_eZg \u\h^��



��

<hijhku ^ey kZfhijh\_jdb��� >ey q_]h g_h[oh^bf ZgZeba jZ[hlu ljZdlhjgh]h iZjdZ"���� GZ�dZdb_ \hijhku fh`gh ihemqblv hl\_l���ihke_ ijh\_^_gby ZgZebaZ jZ[hluljZdlhjgh]h iZjdZ"�� DZdb_ l_ogbdh�wdhghfbq_kdb_ ihdZaZl_eb bkihevamxlky ijb ZgZeba_ jZ[hluljZdlhjgh]h iZjdZ"�� DZdb_ ihdZaZl_eb hlghkylky d ihdZaZl_eyf bgl_gkb\ghc aZ]jmadb ljZdlhjgh]hiZjdZ"�� DZdb_ ihdZaZl_eb hlghkylky d ihdZaZl_eyf wdkl_gkb\ghc aZ]jmadb ljZdlhjgh]hiZjdZ"�� Iehlghklv f_oZgbabjh\Zgguo jZ[hl jZ\gy_lky ����mke��wl��]Z���]Z���Qlh hagZqZ_lwlhl ihdZaZl_ev"�� Dhwnnbpb_gl kf_gghklb jZ\_g ������Qlh hagZqZ_l wlhl ihdZaZl_ev"����
IjZdlbq_kdh_ aZgylb_ � ��IeZgbjh\Zgb_ ]jmahi_j_\hahd�
K_evkdhohayckl\_ggh_ ij_^ijbylb_ bf__l [hevrhc iZjd ]jmah\uo Z\lhfh[be_c���kihfhsvx dhlhjh]h i_j_\hablky hkgh\gZy qZklv ]jmah\��Hl lh]h���gZkdhevdh wnn_dlb\ghhg bkihevam_lky���aZ\bkbl k_[_klhbfhklv i_j_\hahd���Z ke_^h\Zl_evgh���b nbgZgkh\u_j_amevlZlu ^_yl_evghklb���Ihwlhfm ieZgbjh\Zgb_ bkihevah\Zgby ]jmah\uo fZrbg \dZ`^hf ohayckl\_ iha\hey_l ohayckl\m [he__ wnn_dlb\gh jZkij_^_eylv bf_xsbckyljZgkihjl��>ey i_j_\hahd fh]ml bkihevah\Zlvky�Z\lhfh[beb���ljZdlhju��`b\Zy ly]eh\Zy kbeZ^ey \gmljb ohayckl\_gguo i_j_\hahd beb j_qghc���\ha^mrguc��`_e_agh^hjh`guc bZ\lhfh[bevguc ljZgkihjlZ ^ey i_j_\hahd gZ [hevrb_ jZkklhygby������P_evx ieZgbjh\Zgby y\ey_lky�hij_^_e_gb_ g_h[oh^bfh]h dhebq_kl\Z Z\lhfh[be_c���ljZdlhjh\ b ehrZ^_c ^ey i_j_\hadb ]jmah\ ijb iheghc aZ]jmad_ bo \ ohayckl\_�Ijb ieZgbjh\Zgbb ]jmahi_j_\hahd g_h[oh^bfh agZlv�jZaf_j iZjlbb ]jmaZ���jZkklhygb_ i_j_\hadb b dZq_kl\h ^hjh]���H[t_f i_j_\hahd ]jmah\ jZkkqblu\Zxl bkoh^y ba \Zeh\h]h k[hjZk_evkdhohayckl\_gguo dmevlmj��ijhba\h^kl\Z ijh^mdpbb `b\hlgh\h^kl\Z��i_j_f_s_gbyfbg_jZevguo b hj]Zgbq_kdbo m^h[j_gbc��kljhbl_evguo fZl_jbZeh\���dhjfh\���k_fyg���g_nl_ijh^mdlh\ b l�^�Ijb wlhf mqblu\Zxl jZkklhygb_ b ih\lhjghklv ljZgkihjlbjh\db���gZijbf_j���kihey gZ a_jghhqbklbl_evguc lhd���Z lhdZ \ ojZgbebs_ beb aZ]hlh\bl_evguc imgdl��IhdZaZl_ev��dhlhjuc mqblu\Zxsbc ih\lhjghklv ljZgkihjlbjh\db gZau\Z_lkydhwnnbpb_glhf ih\lhjghklb i_j_\hahd���>ey dZ`^h]h \b^Z ijh^mdpbb jZajZ[hlZg k\hcdhwnnbpb_gl����kf���Ijbeh`_gb_�����
Ih^[hj ljZgkihjlgh]h kj_^kl\Z hkms_kl\eyxl� bkoh^y ba mkeh\by bofZdkbfZevgh]h bkihevah\Zgby b ghfbgZevghc ]jmahih^t_fghklb�Wnn_dlb\ghklv ljZgkihjlguo kj_^kl\ ijb i_j_\had_ l_o beb bguo ]jmah\jZaebqgZ��<Z`gh_ agZq_gb_� bf__l jZpbhgZevgh_ khq_lZgb_�jZaguo \b^h\ ljZgkihjlguokj_^kl\� \ ohayckl\_��l�_�� �hij_^_e_gb_ �ih^[hj�� �ljZgkihjlZ lZdh]h \b^Z�� �dhlhjuc ijbijhqbo jZ\guo mkeh\byo h[_ki_qb\Z_l gZbemqrb_ j_amevlZlu ijhba\h^kl\Z��>ey kjZ\gbl_evghc wdhghfbq_kdhc hp_gdb ljZgkihjlguo kj_^kl\ bkihevamxlke_^mxsb_� hkgh\gu_� ihdZaZl_eb�� � aZljZlu ljm^Z gZ _^bgbpm jZ[hlu�� k_[_klhbfhklv_^bgbpu jZ[hlu����kmffZ ijb\_^_gguo aZljZl��



��H[sbc h[t_f ]jmahi_j_\hahd �k mq_lhf wdhghfbq_kdhc p_e_khh[jZaghklb bj_Zevguo \hafh`ghkl_c ohayckl\Z�� �jZkij_^_eyxl ih� \b^Zf ljZgkihjlguo kj_^kl\ gZ]jmah\u_ Z\lhfZrbgu���ljZdlhju b `b\mx ly]eh\mx kbem�Kj_^g_kibkhqgmx ihlj_[ghklv ohayckl\Z \ Z\lhfh[beyo� mklZgZ\eb\Zxl gZ hkgh\_ieZgh\h]h h[t_fZ ]jmahi_j_\hahd b kj_^g_]h^h\hc ijhba\h^bl_evghklb h^ghc fZrbgu�<Z`gh_ agZq_gb_ bf__l jZkq_l ihlj_[ghklb \ ljZgkihjlguo kj_^kl\Zo ^ey\uiheg_gby hl^_evguo jZ[hl \ hij_^_e_gguc hlj_ahd jZ[hq_]h \j_f_gb�Kms_kl\m_l ^\_ f_lh^bdb�jZkq_lZ�I_j\Zy hkgh\ZgZ gZ jZkq_l_ ieZgbjm_fh]h h[t_fZ i_j_\hahd� bkoh^y banZdlbq_kdh]h gZebqby� ]jmah\h]h ljZgkihjlZ�� � _]h ]jmahih^t_fghklb b ^Zevghklbi_j_\hahd�: \lhjZy f_lh^bdZ hkgh\ZgZ gZ jZkq_l_ g_h[oh^bfh]h dhebq_kl\Z ljZgkihjlZbkoh^y ba ieZgbjm_fh]h h[t_fZ ijh^mdpbb���ij_^gZagZq_gghc ^ey ]jmah\uo i_j_\hahd������JZkq_l ih i_j\hc f_lh^bd_ hkms_kl\ey_lky \ ke_^mxs_c ihke_^h\Zl_evghklb�<j_fy h^gh]h j_ckZ hij_^_eyxl ih nhjfme_�
�� WWY�OL �� ��� ����]^_ L�± \j_fy gZ h^bg j_ck��qZkO��± ^ebgZ imlb \ h^bg dhg_p���dfY�± kj_^gyy kdhjhklv ^\b`_gby���df�qW� ± \j_fy gZ ih]jmadm��qZkW� ± \j_fy gZ jZa]jmadm��qZk�Dhebq_kl\h j_ckh\ h^ghc Z\lhfZrbgu hij_^_ey_lky ih nhjfme_�

L IJD g^i_  ����� ����]^_ J^i ± dhebq_kl\h jZ[hqbo ^g_c aZ i_jbh^�Ig ± ijh^he`bl_evghklv jZ[hlu fZrbgu \ ^_gv��kf_gm���qZkH[t_f� ]jmahi_j_\hahd h^ghc Z\lhfZrbghc aZ jZ[hqbc i_jbh^ hij_^_eyxl ihnhjfme_
jkH7 =.4  ��� ����]^_ D_ ± dhebq_kl\h j_ckh\ h^ghc Z\lhfZrbgu�=jk ± kj_^g_l_ogbq_kdZy ]jmahih^t_fghklv h^ghc Z\lhfZrbgu���lDhebq_kl\h fZrbg ^ey i_j_\hadb ]jmah\ hij_^_eyxl ih nhjfme_�

L
If 44D  � ����]^_ 4I ± h[t_f ]jmah\���ih^e_`Zsbo i_j_\had_ aZ jZ[hqbc i_jbh^��l4L ± h[t_f ]jmahi_j_\hahd h^ghc Z\lhfZrbghc \ mklZgh\e_gguc i_jbh^��l

Lbih\Zy aZ^ZqZOhayckl\h ieZgbjm_l \ [m^ms_f ]h^m aZk_ylv gb`_ i_j_qbke_ggu_ ihk_\gu_iehsZ^b k ieZgbjm_fhc� [bheh]bq_kdhc mjh`Zcghklvx�� Gm`gh jZkkqblZlv� h[t_fi_j_\hahd b ieZgh\uc ]jmahh[hjhl ohayckl\Z�� _keb kj_^g__ jZkklhygb_ i_j_\hahdaZ^Zgh��kf��lZ[ebpm ����
LZ[ebpZ������Bkoh^gu_ ^Zggu_<b^u ijh^mdpbb IeZgbjm_fZyiehsZ^vihk_\h\���]Z

;bheh]bq_kdZy�mjh`Zcghklv��p�]Z
Kj_^g__jZkklhygb_i_j_\hahd���dfA_jgh\u_�±ir_gbpZ habfZy±yqf_gv

��������� ������ ����



��±h\_kKZoZjgZy k\_deZIh^kheg_qgbd�
���������

����������
�����Blh]h� ���� ±± ±±J_r_gb_���H[t_f ]jmahi_j_\hahd ^ey dZ`^h]h \b^Z ijh^mdpbb hij_^_ey_lky ih nhjfme_�

��MIe47  ��� ����]^_ 4l ± h[t_f ]jmahi_j_\hahd���lIe�± ieZgbjm_fZy iehsZ^v ihk_\h\��]ZM ± [bheh]bq_kdZy mjh`Zcghklv��p�]Z
LZ[ebpZ ������IeZgh\uc ]jmahh[hjhl

<b^u ijh^mdpbb IeZgbjm_fZyiehsZ^vihk_\h\���]Z
;bheh]bq_kdZy�mjh`Zcghklv��p�]Z

H[t_fi_j_\hahd��l
Kj_^g__jZkklhygb_i_j_\hahd���df

IeZgh\uc]jmahh[hjhl���l�df
A_jgh\u_�±ir_gbpZ habfZy±jh`v�habfZy±h\_k
KZoZjgZy k\_deZIh^kheg_qgbd�
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������������Blh]h� ���� ±± ������ ±± �������H[sbc h[t_f ]jmahi_j_\hahd jZkkqblu\Z_lky� iml_f keh`_gby ]jmahi_j_\hahd\k_o \b^h\ ijh^mdpbb���ijhba\h^bfuo \ ohayckl\_�IeZgh\uc ]jmahh[hjhl \uqbkey_lky ih nhjfme_�/44 li  ����]^_ 4i ± ieZgh\uc ]jmahh[hjhl���l�df/ ± kj_^g__ jZkklhygb_ i_j_\hahd��dfIeZgh\uc ]jmahh[hjhl jZkkqblu\Z_lky ^ey dZ`^h]h \b^Z ijh^mdpbb�� �>ey lh]h���qlh[u hij_^_eblv�h[sbc ieZgh\uc ]jmahh[hjhl���gm`gh� keh`blv ]jmahh[hjhlu ^ey \k_o\b^h\ ijh^mdpbb�<k_ jZkq_lu ih nhjfmeZf ������b ������k\_^_gu \ lZ[ebpm ���

Lbih\Zy aZ^ZqZ< ohayckl\_ ieZgbjm_lky kh[jZlv mjh`Zc a_jgh\uo dmevlmj�� �ir_gbpm habfmx���jh`v�habfmx b� h\_k���dhlhjuc g_h[oh^bfh i_j_\_alb gZ hij_^_e_ggu_ jZkklhygby �kf���lZ[ebpm ����
LZ[ebpZ ���� Bkoh^gu_ ^Zggu_
<b^u ijh^mdpbb H[t_fi_j_\hahd��l Dhebq_kl\h jZ[hqbo�^g_c�aZ i_jbh^��J^i��^gb

Kj_^g__jZkklhygb_i_j_\hahd���dfA_jgh\u_�±ir_gbpZ habfZy±jh`v�habfZy±h\_k�
������������

�����
�����



��Hij_^_ebl_ g_h[oh^bfh_ dhebq_kl\h ]jmah\uo Z\lhfh[be_c ^ey i_j_\hadba_jgh\uo dmevlmj�� � \ujZsb\Z_fuo \ ohayckl\_�� � _keb ijbgylv gb`_� i_j_qbke_ggu_agZq_gby jZ\gufb�± kj_^gyy kdhjhklv ^\b`_gby�]jmah\uo Z\lhfh[be_c Y� �����df�q± \j_fy gZ ih]jmadm��W�  �����qZk± \j_fy gZ jZa]jmadm��W�  ������qZk�± ijh^he`bl_evghklv jZ[hlu fZrbgu� \ ^_gv��Ig  ����qZk± kj_^g_l_ogbq_kdZy ]jmahih^t_fghklv h^ghc Z\lhfZrbgu���=jk  ���lJ_r_gb_��Hij_^_ebf dhebq_kl\h fZrbg�� �g_h[oh^bfuo ^ey i_j_\haZ mjh`Zy ih� nhjfmeZf�����± �������JZkkqblZggu_ agZq_gby k\_^_f \ lZ[ebpm ���JZkkfhljbf� f_lh^bdm jZkq_lZ�gZ ijbf_j_ habfhc ir_gbpu�Hij_^_ebf \j_fy h^gh]h j_ckZ hij_^_eyxl ih nhjfme_ ������ �>ebgZ imlb \h^bg dhg_p jZ\gy_lky iheh\bg_ kj_^g_]h jZkklhygby i_j_\hahd���< kemqZ_ ^ey habfhcir_gbpZ hgh jZ\gy_lky ����df� B lZd�� �jZkkqblZ_f \j_fy gZ h^bg j_ck ^ey habfhcir_gbpu��� qZk����������������L  �� L_i_jv jZkkqblZ_f dhebq_kl\h j_ckh\ h^ghc Z\lhfZrbgu ih nhjfme_ �������������D_   j_ckh\L_i_jv jZkkqblZ_f h[t_f�]jmahi_j_\hahd h^ghc Z\lhfZrbghc aZ jZ[hqbc i_jbh^ih nhjfme_ ���� ��������47   lhgg�Dhebq_kl\h fZrbg ^ey i_j_\hadb ]jmah\ hij_^_eyxl ih nhjfme_ �����������������Df |  fZrbg
LZ[ebpZ ����JZkq_l ihlj_[ghklb ]jmah\uo fZrbg�
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A_jgh\u_�±ir_gbpZ habfZy � ������ ���� ���� �±jh`v habfZy ���� ������ ��� ���� �±h\_k ���� ������ ��� ���� ��
BlZd�� � ^ey i_j_\hadb habfhc ir_gbpu lj_[m_lky �� � ]jmah\uo Z\lhfh[be_c]jmahih^t_fghklvx �� � lhgg�� � ^ey i_j_\hadb habfhc j`b ± lZd� `_ �� � ]jmah\uoZ\lhfh[be_c���Z ^ey i_j_\hadb h\kZ ± �����LZd� dZd \k_ jZ[hlu ih i_j_\had_ ^he`gu [m^ml ijhoh^blv \ h^gb b l_�`_dZe_g^Zjgu_ kjhdb �\ i_jbh^ k ������ �ih �������� �lh ^ey hij_^_e_gby g_h[oh^bfh]hdhebq_kl\Z ]jmah\uo� Z\lhfh[be_c�� �ihemq_ggu_ jZkq_lgu_ agZq_gby ^ey dZ`^h]h ba\b^h\ ijh^mdpbb g_h[oh^bfh keh`blv���B \ j_amevlZl_ jZkq_lh\ ihemqbf�� � qlh g_h[oh^bfh dhebq_kl\h ]jmah\uoZ\lhfh[be_c jZ\gh�



��1Z\l  ������������ ����rl�
Ih \lhjhc f_lh^bd_ jZkq_lu ijhba\h^ylky \�ke_^mxs_c ihke_^h\Zl_evghklb���Ihke_ jZkq_lZ h[t_fZ i_j_\hahd ^ey dZ`^h]h \b^Z ijh^mdpbb jZkkqblZ_f h[sbch[t_f ]jmahi_j_\hahd \ p_ehf ih \k_f \b^Zf ijh^mdpbb�4� ��¦L Lih\lLl D4 ����
]^_ 4� ± h[sbc h[t_f ]jmahi_j_\hahd k� mq_lhf dhwnnbpb_glZ ih\lhjghklbi_j_\hahd���l�df4l L ± h[t_f ]jmahi_j_\hahd ^ey L�]h \b^Z ijh^mdpbb��l�dfDih\l�� L ± dhwnnbpb_gl ih\lhjghklb i_j_\hahd ^ey L�]h \b^Z ijh^mdpbb� �kf��Ijbeh`_gb_ ����Gm`gh k^_eZlv ihijZ\dm k mq_lhf \_jhylghklb�� �qlh g_ \k_ i_j_\hadb mql_gu���Ihwlhfm \uqbkebf h[sbc ]jmahh[hjhl�k mq_lhf dhwnnbpb_glZ���mqblu\Zxs_]h ijhqb_i_j_\hadb�4D  ��4��Dij ����]^_ 4D ± h[sbc h[t_f ]jmahi_j_\hahd k mq_lhf dhwnnbpb_glZ ih\lhjghklbi_j_\hahd���l�dfDij ± dhwnnbpb_gl���mqblu\Zxsbc ijhqb_ i_j_\hadbIhke_� hij_^_e_gby h[s_]h h[t_fZ i_j_\hahd g_h[oh^bfh jZkij_^_eblv]jmahh[hjhl f_`^m ljZgkihjlgufb kj_^kl\Zfb�< i_jbh^ ihk_\Z b� m[hjdb a_jgh\uo dmevlmj�� � kZoZjghc k\_deu�� � dmdmjmau���dZjlhn_ey b h\hsguo dmevlmj bkihevam_lky dZd Z\lhfh[bevguc�� �lZd b ljZdlhjgucljZgkihjl�� �GZ ^hex Z\lhfh[bevgh]h ljZgkihjlZ ijboh^blky \ jZkl_gb_\h^kl\_ ������\k_]h ]h^h\h]h h[t_fZ i_j_\hahd b ljZdlhjgh]h ± ������D ����� ]h^m ijh]ghabjm_lky m\_ebq_gb_ i_j_\hahd aZ kq_l� jhklZ ijhba\h^kl\Zijh^mdpbb jZkl_gb_\h^kl\Z�� �`b\hlgh\h^kl\Z�� �Z lZd`_�jhklZ h[t_fh\ kljhbl_evguo bgZeb\guo ]jmah\ gZ ��� ± ������ �:\lhljZgkihjlhf [m^_l i_j_\hablvky ����� ]jmah\���ljZdlhjZfb ± �������LZdbf h[jZahf�� � ]jmahh[hjhl�� ieZgbjm_fuc \uihegblv \ ohayckl\_�����jZkkqblu\Z_lky ih ke_^mxsbf nhjfmeZf�4Z �4D  �����M^Z ����]^_ 4Z ± ]jmahh[hjhl ieZgbjm_fuc \uihegblv Z\lhfh[beyfb���l�dfM^Z ± ^hey hl h[s_]h�]jmahh[hjhlZ���ijboh^ysZyky gZ Z\lhfh[beb���4l �4D � �����M^lj ��� ����]^_ 4l ± ]jmahh[hjhl ieZgbjm_fuc \uihegblv ljZdlhjZfb���l�dfM^lj ± ^hey hl h[s_]h�]jmahh[hjhlZ���ijboh^ysZyky gZ ljZdlhjZ���4e �4D  �����M^e ��� ����]^_ 4e ± ]jmahh[hjhl ieZgbjm_fuc \uihegblv ehrZ^vfb���l�dfM^e ± ^hey hl�h[s_]h�]jmahh[hjhlZ���ijboh^ysZyky gZ ehrZ^_c���=jmahh[hjhl��dhlhjuc ^he`_g [ulv \uiheg_g Z\lhfh[beyfb ohayckl\Z�� �y\ey_lkybkoh^guf ihdZaZl_e_f ^ey� hij_^_e_gby g_h[oh^bfhc ]jmahih^t_fghklb Z\lhiZjdZ���=jmahih^t_fghklv Z\lhiZjdZ jZkkqblu\Z_lky ih nhjfme_��

dfl
Dl :4: � ����]^_ :l ±ghfbgZevgZy ]jmahih^t_fghklv Z\lhiZjdZ���Z\lh�lhggu4D ± ]jmahh[hjhl Z\lhiZjdZ aZ ]h^��l�df

� Kbkl_fZ \_^_gby Z]jhijhfure_ggh]h ijhba\h^kl\Z LZf[h\kdhc h[eZklb gZ i_jbh^ ^h �����]h^Z���±LZf[h\�������± ����k



��:l�df ± ijhba\h^bl_evghklv� Z\lhljZgkihjlZ gZ h^gm kj_^g_kibkhqgmx Z\lh�lhggm���l�df�Z\lh�lhggm�� � Ih memqr_gguf ^hjh]Zf :l�df  � ����� luk�� l�df�� � Z ih h[uqguf]jmglh\uf ^hjh]Zf ± ������l�df�Ijhba\h^bl_evghklv Z\lhljZgkihjlZ hij_^_ey_lky wdki_jbf_glZevgh ^ey dZ`^h]hohayckl\Z k mq_lhf dZq_kl\Z ^hjh]�� � ?_ \uqbkeyxl bkoh^y ba� \_ebqbgukj_^g_ijh]j_kkb\ghc ijhba\h^bl_evghklb Z\lhiZjdZ� lh _klv jZkkqblZggmx k mq_lhfihdZaZl_e_c ijhba\h^bl_evghklb rhn_jh\�� �m dhlhjuo hgb \ hlq_lghf ]h^m [ueb gZmjh\g_ b \ur_ kj_^gbo ieZgh\uo ihdZaZl_e_c�� � ?keb \ ohayckl\_ ieZgbjm_lky� \[m^ms_f ]h^m�memqrblv ^hjh]b���lh ke_^m_l� ieZgbjh\Zlv k mq_lhf memqr_gby ^hjh]��>hey ljZgkihjlguo b� ih]jmahqgh�jZa]jmahqguo jZ[hl \ h[sbo aZljZlZo ljm^ZaZgbfZ_l gZ ijhba\h^kl\h� k_evkdhohayckl\_gghc ijh^mdpbb khklZ\ey_l hdheh �������Ihwlhfm� hq_gv \Z`gh h[_ki_qblv wnn_dlb\gh_ bkihevah\Zgb_ Z\lhfh[be_c�� �JZkq_luihdZau\Zxl���qlh \ Z\lhiZjd_ ^h ������^he`gu [ulv Z\lhfh[beb�kZfhk\Zeu���hdheh ������± ki_pbZevgu_���������[hjlh\u_ b ly]Zqb k ijbp_iZfb� �kf��Ijbeh`_gb_�����:gZeh]bqgZ f_lh^bdZ jZkq_lZ lj_[m_fh]h� dhebq_kl\Z \ ohayckl\_ ljZdlhjguoZ]j_]Zlh\ b jZ[hqbo ehrZ^_c�����
Lbih\Zy aZ^ZqZOhayckl\h ieZgbjm_l ihemqblv \ khhl\_lkl\bb k jZajZ[hlZgguf [bag_k�ieZghf gZij_^klhysbc ]h^�� ke_^mxsbc h[t_f� ijhba\h^kl\Z hkgh\ghc k_evkdhohayckl\_gghcijh^mdpbb���a_jgh�± �����lhgg���dZjlhn_ev�± �����lhgg��a_e_gZy fZkkZ kbehkguo dmevlmj bfgh]he_lgbo ljZ\�± ������lhgg��k_gh�± �����lhgg��fykh ± ����lhgg���fhehdh�± ������lhgg���?keb dhwnnbpb_gl���mqblu\Zxsbc ijhqb_� i_j_\hadb ijbgbfZ_lky� jZ\guf Dij ��������:kj_^g__ jZkklhygb_ i_j_\hahd ^ey ]jmah\ jZ\gy_lky �����df�Hij_^_eblv h[t_f i_j_\hahd�� ieZgh\uc ]jmahh[hjhl b _]h jZkij_^_e_gb_ f_`^mljZgkihjlgufb kj_^kl\Zfb�
J_r_gb_�JZkkqblZ_f ]jmahh[hjhl� ohayckl\Z ih nhjfme_ ����� �b ihemq_ggu_ j_amevlZluaZg_k_f \ lZ[ebpm ���
LZ[ebpZ �����H[t_f i_j_\hahd�Ijh^mdpby
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����
����� ��� �����Blh]h o o ������ o ������H[sbc ieZgh\uc ]jmahh[hjhl ohayckl\Z k mq_lhf dhwnnbpb_glZ�� mqblu\Zxs_]hijhqb_ i_j_\hadb���khklZ\bl�

� Kbkl_fZ \_^_gby Z]jhijhfure_ggh]h ijhba\h^kl\Z LZf[h\kdhc h[eZklb gZ i_jbh^ ^h �����]h^Z���±LZf[h\�������± ����k�



��4D  ������������ ������� l�dfIhke_ hij_^_e_gby h[s_]h h[t_fZ i_j_\hahd� _]h jZkij_^_eyxl f_`^mljZgkihjlgufb kj_^kl\Zfb \ ke_^mxsbo ijhihjpbyo���������]jmahh[hjhlZ ieZgbjm_lky\uihegblv Z\lhfh[beyfb�� � ��� �� � ±ljZdlhjZfb b �� �� ± ehrZ^vfb�� � LZdbf h[jZahf]jmahh[hjhl���ieZgbjm_fuc \uihegblv \ ohayckl\_ Z\lhfh[beyfb �4Z����ljZdlhjZfb �4l���b ehrZ^vfb �4e���jZkkqblu\Z_lky ih nhjfmeZf������± �����4Z �������  ������� ����������l�df4l �������� ��������  �������� l�df
4e �������� ������  ������� l�df=jmahih^t_fghklv Z\lhiZjdZ jZkkqblu\Z_lky ih nhjfme_� ������ � ]^_�ijhba\h^bl_evghklv� Z\lhljZgkihjlZ� gZ� h^gm� kj_^g_kibkhqgmx� Z\lh�lhggm� ijbgbfZ_fjZ\ghc �������luk��l�df��� ����������������������: �l   Z\lh�lhgg
LZd dZd� hilbfZevguf mkeh\byf jZ[hlu Z\lhfh[bevgh]h iZjdZ khhl\_lkl\mxllZdb_ ijhihjpbb���dZd�� ������± Z\lhfh[beb�kZfhk\Zeu���hdheh ������± ki_pbZevgu_���������± [hjlh\u_ b ly]Zqb k ijbp_iZfb�� �lh hij_^_ebf wlb ijhihjpbb \ dhebq_kl\_gghf\ujZ`_gbb�:l kZf :l � ����M^kZf ����]^_ :l kZf ± ]jmahih^t_fghklv kZfhk\Zeh\��Z\lh�lhgg�M^kZf ± ^hey hl h[s_c�]jmahih^t_fghklb���ijboh^ysZyky gZ kZfhk\Zeu����:l kZf �������� ������������  Z\lh�lhgg
:l ki_p :l � ����M^ki_p ����]^_ :l ki_p ± ]jmahih^t_fghklv ki_pbZevguo fZrbg��Z\lh�lhgg�M^ki_p ± ^hey� hl h[s_c�]jmahih^t_fghklb���ijboh^ysZyky gZ ki_pbZevgu_ fZrbgu��� :l ki_p �������� ������������  Z\lh�lhgg
:l [hjl :l � ����M^[hjl ����]^_ :l [hjl ± ]jmahih^t_fghklv [hjlh\uo b ly]Zq_c k ijbp_iZfb��Z\lh�lhggM^ [hjl ± ^hey hl h[s_c�]jmahih^t_fghklb���ijboh^ysZyky� gZ [hjlh\u_ b ly]Zqb kijbp_iZfb���:l [hjl �������� ������������  Z\lh�lhggJZkkqblZggu_ agZq_gby� ]jmahih^t_fghklb kZfhk\Zeh\�� ki_pbZevguo fZrbg����[hjlh\uo b ly]Zq_c k ijbp_iZfb aZg_k_f \ lZ[ebpm ���Ihijh[m_f ih^h[jZlv khklZ\ Z\lhfh[bevgh]h iZjdZ���< gZklhys__ \j_fy b gZ [eb`Zcrmx i_jki_dlb\m gZb[he__ fZkkh\ufbZ\lhfh[beyfb k_evkdhohayckl\_ggh]h� gZagZq_gby [m^ml Z\lhfh[beb k_f_ckl\Z� =:A���ABE���DZf:A�>ey i_j_\hadb�jZaebqguo� ]jmah\ ij_^gZagZq_g Z\lhfh[bev�kZfhk\Ze DZf:A��������]jmahih^t_fghklvx ��l���Z\lhfh[bev�kZfhk\Ze DZf:A���������[mdkbjm_l ijbp_i�kZfhk\Ze=D;�������]jmahih^t_fghklvx ���lhgg�



��< k\yab k jhklhf h[t_fh\ fZehlhggZ`guo i_j_\hahd���hkh[_ggh ^ey n_jf_jkdboohayckl\�� �ij_^iheZ]Z_lky� m\_ebq_gb_ iZjdZ fZehlhggZ`guo Z\lhfh[be_c fZjdb M:A���=:A���ABE k ����^h �����>ey lh]h�� � qlh[u hij_^_eblv� g_h[oh^bfh_ dhebq_kl\h Z\lhfh[be_c \u[jZgghcfZjdb���gm`gh ]jmahih^t_fghklv \u[jZgghc ]jmiiu Z\lhfh[be_c �kZfhk\Zeu���[hjlh\u_beb ki_pbZevgu_ Z\lhfh[beb�� � jZa^_eblv� gZ ]jmahih^t_fghklv \u[jZgghc fZjdbZ\lhfh[bey�
Z\l
]jl]jZ\l =j:1  ����

]^_ 1Z\l�]j ± dhebq_kl\h Z\lhfh[be_c hij_^_e_gghc ]jmiiu��rl�:l ]j ± ]jmahih^t_fghklv hij_^_e_gghc ]jmiiu Z\lhfh[be_c��Z\lh�lhgg=jZ\l ± ]jmahih^t_fghklv \u[jZgghc fZjdb Z\lhfh[bey �kf���Ijbeh`_gb_ ������JZkkqblZ_f g_h[oh^bfh_ dhebq_kl\h kZfhk\Zeh\� b [hjlh\uo Z\lhfh[be_c ihnhjfme_ ������ �mkeh\gh ijbgy\�� �qlh Z\lhiZjd [m^_l khklhylv lhevdh ba kZfhk\Zeh\\u[jZgghc fZjdb� ���������������1 kZfZ\l  � §��rl�
LZ[ebpZ �������KhklZ\ Z\lhiZjdZ�=jmiiuZ\lhfh[be_c =jmahih^t_fghklv���Z\lh�lhgg

FZjdZ Z\lhfh[bey =jmahih^t_fghklv�Z\lhfh[bey��l
JZkq_lgh_�dhebq_kl\h��rl�

KZfhk\Zeu� ����� DZf:A�������=D;����� ���� �;hjlh\u_�Z\lhfh[beb ����� ABE������� ��� �
>ey Z\lhiZjdZ kZfhk\Zeh\ \u[bjZ_f� Z\lhfh[bev�kZfhk\Ze DZf:A���������]jmahih^t_fghklvx �� lhgg k ijbp_ihf�kZfhk\Zehf =D;������ � ]jmahih^t_fghklvx ���lhgg� ������������1 [hjlZ\l   §��rl�
>ey Z\lhiZjdZ [hjlh\uo Z\lhfh[be_c \u[_j_f Z\lhfh[bev ABE���������]jmahih^t_fghklvx ����lhgg�J_amevlZlu jZkq_lh\ dhebq_kl\Z [hjlh\uo Z\lhfh[be_c b kZfhk\Zeh\ aZg_k_f \�lZ[ebpm ���
Lbih\Zy aZ^ZqZOhayckl\m ^ey i_j_\hadb ]jmah\ ih ieZgm lj_[m_lky h[sZy ]jmahih^t_fghklv ^eykZfhk\Zeh\ ± ����Z\lh�lhgg���^ey [hjlh\uo�Z\lhfh[be_c ± ����Z\lh�lhggu�NZdlbq_kdb \ ohayckl\_ bf__lky� ke_^mxsbc khklZ\ Z\lhfh[be_c���M:A�����>F ±��_^bgbpu���=:A�������± ��_^bgbpu���ABE��������± ��_^bgbpu���DZf:A������± ��_^bgbpZ���DZf:A�������± ��_^bgbpu��DZf:A�������=D;������± ��_^bgbpu�Hij_^_ebl_�� � ^hklZlhqgh eb� m ohayckl\Z Z\lhfh[be_c ^ey i_j_\hadb ]jmah\��<kemqZ_ g_o\Zldb Z\lhfh[be_c�� �ih^[_jbl_ Z\lhfh[bev lj_[m_fhc ]jmahih^t_fghklb b\uqbkebl_ jZkoh^u ij_^ijbylby ih _]h ijbh[j_l_gbx�
J_r_gb_Hij_^_ebf nZdlbq_kdmx ]jmahih^t_fghklv Z\lhiZjdZ ih nhjfme_�¦  N

�L LL_^]jl 1=j: ����]^_ :l ]j ± h[sZy ]jmahih^t_fghklv hij_^_e_gghc ]jmiiu Z\lhfh[be_c �[hjlh\u_���kZfhk\Zeu���Z\lh�lhgg�



��=j_^�L ± ]jmahih^t_fghklv h^gh]h Z\lhfh[bey L�hc fZjdb��Z\lh�lhgg��kf��Ijbeh`_gb_���� 1L ± dhebq_kl\h Z\lhfh[be_c L�hc fZjdb��rl�Ijhba\_^_ggu_ jZkq_lu aZg_k_f \ lZ[ebpm ���

LZ[ebpZ �����NZdlbq_kdZy ]jmahih^t_fghklv�Z\lhiZjdZFZjdb Z\lhfh[be_c =jmahih^t_fghklv_^bgbpu�Z\lh�lhgg Dhebq_kl\h��rl� H[sZy]jmahih^t_fghklv�Z\lh�lhgg;hjlh\u_�Z\lhfh[beb�M:A�����>F ��� � ���=:A������ ��� � ����ABE������� ��� � ����DZf:A����� ��� � ���<k_]h�[hjlh\uo�:\lhfh[be_c ± ± ����
KZfhk\Zeu�DZf:A������ ��� � ����DZf:A�������=D;����� �� � ����<k_]h kZfhk\Zeh\� ± ± ����Blh]h� ± ± �����

L_i_jv� kjZ\gbf nZdlbq_kdmx ]jmahih^t_fghklv Z\lhiZjdZ k� __ jZkq_lgufagZq_gb_f �kf��lZ[ebpm�����Ba lZ[ebpu ����fh`gh k^_eZlv \u\h^���qlh ohayckl\m ^ey ijh\_^_gby]jmahi_j_\hahd \ Z]jhl_ogbq_kdb_ kjhdb g_^hklZ_l�\ ]jmii_ [hjlh\uo Z\lhfh[be_c ���Z\lh�lhgg���LZ[ebpZ ����KjZ\g_gb_ nZdlbq_kdhc ]jmahih^t_fghklb Z\lhiZjdZ k jZkq_lghc]jmahih^t_fghklvx� =jmahih^t_fghklv��Z\lh�lhgg:\lhfh[beb ohayckl\Z� Ih�nZdlm Ih�ieZgm
Hldehg_gb_��Z\lh�lhgg����±�

;hjlh\u_�Z\lhfh[beb ���� ���� �KZfhk\Zeu ���� ���� �B l�h ]�h ����� ����� �>ey lh]h���qlh[u j_rblv wlm ijh[e_fm ohayckl\h ^he`gh ijbgylv h^gh ba lj_oj_r_gbc���i_j\h_�± dmiblv Z\lhfh[bev lj_[m_fhc ]jmahih^t_fghklb���\lhjh_� ± \aylvZ\lhfh[bev gZ gm`guc i_jbh^ \ Zj_g^m b lj_lv_ ± hklZ\blv mjh`Zc���dhlhjucg_\hafh`gh \u\_alb��\ ihe_���DZdh_ j_r_gb_ ba gbo wnn_dlb\g__ fh`_l [ulvhij_^_e_gh \ j_amevlZl_ jZkq_lh\�K^_eZ_f ^hims_gb_���qlh jZkq_lu ihdZaZeb� ± \u]h^g__ \k_]h dmiblv Z\lhfh[bevlj_[m_fhc ]jmahih^t_fghklb���<uqbkebf���dZdZy kmffZ ^_g_`guo kj_^kl\ ihlj_[m_lkyk_evkdhohayckl\_gghfm ij_^ijbylbx�A  ¦ Q�L LL PD ����]^_ A�± kmffZ ^_g_`guo kj_^kl\���lj_[m_fZy gZ ihdmidm Z\lhfh[be_c��jm[��



��DL ±dhebq_kl\h ihdmiZ_fuo Z\lhfh[be_c L�hc fZjdb��rl��PL ± p_gZ L�hc fZjdb Z\lhfh[bey��jm[����kf���Ijbeh`_gb_ ����<u[_j_f Z\lhfh[bev =:A��������]jmahih^t_fghklv ����lhggu ih p_g_ ± ����luk��jm[���\ dhebq_kl\_ ��rl�A  ������ �����luk��jm[�
AZ^Zgb_ �Ohayckl\h ieZgbjm_l \ [m^ms_f ]h^m aZk_ylv gb`_ i_j_qbke_ggu_ ihk_\gu_iehsZ^b��Ie���k ieZgbjm_fhc�[bheh]bq_kdhc mjh`Zcghklvx��M���Gm`gh jZkkqblZlv h[t_fi_j_\hahd b ieZgh\uc ]jmahh[hjhl ohayckl\Z�� �_keb� kj_^g__ jZkklhygb_ i_j_\hahd��/���aZ^Zgh��kf��Ijbeh`_gb_ ����AZ^Zgb_��Ohayckl\h ieZgbjm_l ihemqblv \ khhl\_lkl\bb k jZajZ[hlZgguf [bag_k�ieZghf gZij_^klhysbc� ]h^ hij_^_e_gguc h[t_f ijhba\h^kl\Z hkgh\ghc k_evkdhohayckl\_gghcijh^mdpbb �kf�� Ijbeh`_gb_ ����� � Ijbgy\ dhwnnbpb_gl�� � mqblu\Zxsbc ijhqb_i_j_\hadb���ijbgbfZ_lky jZ\guf Dij ������ : kj_^g__ jZkklhygb_ i_j_\hahd ^ey ]jmah\jZ\guf / �kf��Ijbeh`_gb_ ����JZkkqblZcl_ h[t_f i_j_\hahd���ieZgh\uc ]jmahh[hjhl b _]h jZkij_^_e_gb_ f_`^mljZgkihjlgufb kj_^kl\Zfb�Hij_^_ebl_�� �^hklZlhqgh�eb m� ohayckl\Z Z\lhfh[be_c ^ey i_j_\hadb ]jmah\���_kebnZdlbq_kdb \ ohayckl\_ bf__lky Z\lhiZjd� \ khklZ\� dhlhjh]h� \oh^yl Z\lhfh[bebhij_^_e_gguo�fZjhd �kf�� �Ijbeh`_gb_������ �< kemqZ_ g_o\Zldb Z\lhfh[be_c�� ih^[_jbl_Z\lhfh[bev lj_[m_fhc ]jmahih^t_fghklb b \uqbkebl_ jZkoh^u ij_^ijbylby ih� _]hijbh[j_l_gbx�<hijhku ^ey kZfhijh\_jdb�� DZdZy p_ev ieZgbjh\Zgby ]jmahi_j_\hahd \ k�o ij_^ijbylbb"�� Hl dZdbo nZdlhjh\ aZ\bkbl ih^[hj ljZgkihjlgh]h kj_^kl\Z"�� DZdbf h[jZahf hij_^_ey_lky h[sbc h[t_f ]jmahi_j_\hahd"�� DZdh\Z ihke_^h\Zl_evghklv jZkq_lZ ihlj_[ghklb fZrbg \ ohayckl\_"

IjZdlbq_kdh_ aZgylb_ � ����:gZeba jZ[hlu Z\lhiZjdZ ohayckl\Z�>ey hp_gdb jZ[hlu ]jmah\h]h Z\lhljZgkihjlZ ijbf_gy_lky p_eZy kbkl_fZ qZklguob h[h[sZxsbo ihdZaZl_e_c���QZklgu_ l_ogbdh�wdkiemZlZpbhggu_ ihdZaZl_eb iha\heyxlhp_gblv hl^_evgu_ klhjhgu jZ[hlu fZrbgu k lhqdb aj_gby bkihevah\Zgby \j_f_gb� bojZ[hlu�� �kdhjhklb ^\b`_gby�� �ijh[_]Z�� �]jmahih^t_fghklb b l�^��� �qlh y\ey_lky� qZklvxlZdbo h[h[sZxsbo ihdZaZl_e_c�� � dZd ijhba\h^bl_evghklv jZ[hlu fZrbg bk_[_klhbfhklv i_j_\hahd���k ihfhsvx dhlhjuo hp_gb\Zxlky hdhgqZl_evgu_� j_amevlZlujZ[hlu Z\lhljZgkihjlZ�>ey hp_gdb kl_i_gb bkihevah\Zgby fZrbg gZ� ijhly`_gbb ]h^Z jZkkqblu\Z_lkydhwnnbpb_gl bkihevah\Zgby fZrbg�gZ jZ[hl_�
FO
:F >>D  ����

]^_ DF ±dhwnnbpb_gl�bkihevah\Zgby�fZrbg gZ jZ[hl_�>: ± dhebq_kl\h hljZ[hlZgguo fZrbgh�^g_c Z\lhiZjdhf�>FO�± dhebq_kl\h fZrbgh�^g_c gZoh`^_gby \ ohayckl\_�Q_f [hevr_ ^g_c hljZ[hlZgh dZ`^hc fZrbghc gZ ijhly`_gbb� ]h^Z���l_f \ur_mjh\_gv wlh]h ihdZaZl_ey�



��Dhwnnbpb_gl l_ogbq_kdhc ]hlh\ghklb oZjZdl_jbam_l�� gZ kdhevdh \_ebdhdhebq_kl\h k\_joieZgh\uo ijhklh_\ fZrbg ba�aZ l_ogbq_kdhc g_bkijZ\ghklb b^ebl_evgh]h gZoh`^_gby \ j_fhgl_�
FO JOL�=� > >>D � ����

]^_ Dl�]� ± dhwnnbpb_gl l_ogbq_kdhc ]hlh\ghklb�>O ± dhebq_kl\h Z\lhfh[be_�^g_c gZoh`^_gby \�ohayckl\_�>J ±dhebq_kl\h Z\lhfh[be_�^g_c \ j_fhgl_�Gh wlb ihdZaZl_eb� g_ jZkdju\Zxl j_amevlZlu bkihevah\Zgby fZrbg \ ijhp_kk_jZ[hq_]h ^gy�� �FZrbgu g_ \_kv jZ[hqbc ^_gv gZoh^ylky \ ijh[_]_�� �qZklv ^gy hgbijhklZb\Zxl ih^ ih]jmadhc�� � jZa]jmadhc b ^jm]bf� ijbqbgZf�� �>ey oZjZdl_jbklbdbkl_i_gb bkihevah\Zgby Z\lhfZrbg gZ ijhly`_gbb jZ[hq_]h ^gy jZkkqblu\Z_lkydhwnnbpb_gl bkihevah\Zgby jZ[hq_]h \j_f_gb Z\lhfh[be_c�
g
ijJ LLD  ����

]^_ Dm ± dhwnnbpb_gl bkihevah\Zgby jZ[hq_]h \j_f_gb Z\lhfh[be_c�Lij ± \j_fy gZoh`^_gby fZrbg \ ijh[_]_��qZk�Lg ± \j_fy gZoh`^_gby fZrbg \ gZjy^_��qZk�;u\Zxl kemqZb�� �dh]^Z ]jmah\bdb ^_eZxl ihjh`gb_ j_cku \ h^gm b ^Z`_ ^\_klhjhgu�� � g_ \uihegyy gbdZdhc ihe_aghc� jZ[hlu�� � Wlhl nZdl iha\hey_l mq_klvdhwnnbpb_gl bkihevah\Zgby ijh[_]Z�
h
]ji 66D  ����

]^_ Di ± dhwnnbpb_gl bkihevah\Zgby ijh[_]Z�6]j ± ijh[_] k ]jmahf��l�df�6h ± h[sbc ijh[_]��l�df�Mf_gvr_gb_ wlh]h� dhwnnbpb_glZ k\b^_l_evkl\m_l h[ m\_ebq_gb_ ^heb ihjh`gboj_ckh\���Z ke_^h\Zl_evgh���h[ mom^r_gbb jZ[hlu Z\lhiZjdZ�G_fZeh\Z`gh_ agZq_gb_ ^ey� ih\ur_gby wnn_dlb\ghklb jZ[hlu ]jmah\uo fZrbgbf__l iheghlZ bo aZ]jm`_gghklb�� �L�d�� �g_j_^dh fZrbgu� [hevrhc ]jmahih^t_fghklbbkihevamxlky ^ey i_j_\hadb fZeh\_kguo ]jmah\�� \ j_amevlZl_ q_]h mom^rZ_lkybkihevah\Zgb_ Z\lhiZjdZ�� � >ey oZjZdl_jbklbdb lZdh]h y\e_gby jZkkqblu\Z_lkydhwnnbpb_gl bkihevah\Zgby ]jmahih^t_fghklb fZrbg�
l

kj�l]j =4D  ����
]^_ D]j ± dhwnnbpb_gl bkihevah\Zgby�]jmahih^t_fghklb fZrbg�4 kj��a ±kj_^gyy aZ]jm`_gghklv h^ghc fZrbgu��l=l ± kj_^gyy l_ogbq_kdZy ]jmahih^t_fghklv h^ghc fZrbgu��lGZ hkgh\Zgbb gb`_ijb\_^_gguo ^Zgguo b jZkq_lguo ihdZaZl_e_c fh`ghijhZgZebabjh\Zlv wnn_dlb\ghklv jZ[hlu ]jmah\h]h Z\lhljZgkihjlZ \ k�o ij_^ijbylbb�

Lbih\Zy aZ^ZqZIjhZgZebabjmcl_� ohayckl\_ggmx ^_yl_evghklv k_evkdhohayckl\_ggh]h ij_^ijbylby�HHH ©=hjbahglª� �b k^_eZcl_ \u\h^u�� �_keb ba\_klgu ke_^mxsb_ ihdZaZl_eb jZ[hluZ\lhljZgkihjlZ ij_^ijbylby�
LZ[ebpZ �����K\_^_gby h jZ[hl_ Z\lhiZjdZIhdZaZl_eb IeZg NZdl� � ��� Kj_^g_]h^h\h_ dhebq_kl\h fZrbg�� H[sbc lhggZ`��l �� ��



��
��� ����� :\lhfh[be_�^gb gZoh`^_gby fZrbg\ ohayckl\_\ lhf qbke_�± \ j_fhgl_± \ jZ[hl_�����<j_fy gZoh`^_gby fZrbg���q�� \ gZjy^_� \ ijh[_]_���H[sbc ijh[_] fZrbg��luk��df\ lhf qbke_ k ]jmahf���luk��df���H[t_f i_j_\_a_gguo ]jmah\��l

�����
�������
���������������������

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

J_r_gb_�>ey lh]h���qlh[u�ijh\_klb ZgZeba� jZ[hlu Z\lhiZjdZ k_evkdhohayckl\_ggh]h ij_^ijbylby���gm`gh jZkkqblZlv ihdZaZl_eb jZ[hlu Z\lhiZjdZ���dhwnnbpb_gl l_ogbq_kdhc ]hlh\ghklb��dhwnnbpb_gl bkihevah\Zgby� jZ[hq_]h \j_f_gb�� dhwnnbpb_gl bkihevah\Zgby ijh[_]Z��dhwnnbpb_gl bkihevah\Zgby ]jmahih^t_fghklb fZrbg jZkkqblu\Zxlky� ih nhjfmeZf�����± �������: lZdb_ ihdZaZl_eb�� �dZd�� �kj_^gyy ]jmahih^t_fghklv fZrbg�� �dhebq_kl\h hljZ[hlZgguoh^ghc� fZrbghc ^g_c aZ ]h^�� � kj_^gyy aZ]jm`_gghklv ��fZrbgu hij_^_ey_lky ihnhjfmeZf �����± ������JZkkqblZggu_ agZq_gby k\_^_f \ lZ[ebpm ���Kj_^gyy ]jmahih^t_fghklv fZrbg hij_^_ey_lky iml_f ^_e_gby h[s_]h lhggZ`ZZ\lhfZrbg gZ bo�kj_^g_]h^h\h_ dhebq_kl\h�
kjlkj 1:=  �� �����

]^_ :l ± kj_^gyy ]jmahih^t_fghklv fZrbg���Z\lh�lhgg�Lh[s ± h[s_]h lhggZ`Z Z\lhfZrbg beb ]jmahih^t_fghklv�Z\lhiZjdZ��Z\lh�lhgg�1kj ± kj_^g_]h^h\h_ dhebq_kl\h Z\lhfZrbg��rl�Dhebq_kl\h hljZ[hlZgguo h^ghc fZrbghc ^g_c aZ ]h^�fh`gh hij_^_eblv ihke_^mxs_c nhjfme_�
kj

^gfZr^g_chlj 11D � ����
]^_ Dhlj�^g_c ± dhebq_kl\h hljZ[hlZgguo h^ghc fZrbghc aZ ]h^��^g_c���1fZr�^g dhebq_kl\h�hljZ[hlZgguo \ ohayckl\_ fZrbgh�^g_c���LZ[ebpZ ������IhdZaZl_eb bkihevah\Zgby ]jmah\h]h Z\lhljZgkihjlZ�IhdZaZl_eb IeZg NZdl Hldehg_gb_������� � � �Bkoh^gu_ ^Zggu_�� Kj_^g_]h^h\h_ dhebq_kl\h fZrbg�� H[sbc lhggZ`��l�� :\lhfh[be_�^gb� gZoh`^_gby fZrbg\ ohayckl\_\ lhf qbke_�� \ j_fhgl_� \ jZ[hl_����\j_fy gZoh`^_gby fZrbg���q�� \ gZjy^_� \ ijh[_]_���H[sbc ijh[_] fZrbg��luk��df\ lhf qbke_ k ]jmahf���luk��df
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��������������������

��
���
�����

���������������



�����H[t_f�]jmahh[hjhlZ��luk��l�df ��� ��� ��JZkq_lgu_ ihdZaZl_eb����Kj_^gyy ]jmahih^t_fghklv fZrbg��l��� �HljZ[hlZgh h^ghc fZrbghc aZ ]h^���^g_c���Kj_^gyy aZ]jm`_gghklv ��fZrbgu��l���Dhwnnbpb_gl l_ogbq_kdhc ]hlh\ghklb����Dhwnnbpb_gl bkihevah\Zgby jZ[hq_]h\j_f_gb���Dhwnnbpb_gl bkihevah\Zgby ijh[_]Z��� Dhwnnbpb_gl bkihevah\Zgby]jmahih^t_fghklb fZrbg
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Kj_^gyy aZ]jm`_gghklv�h^ghc Z\lhfZrbgu�jZkkqblu\Z_lky ke_^mxsbf h[jZahf�
]j

h[kj IJ=A  ����
]^_ Akj ± kj_^gyy aZ]jm`_gghklv ��fZrbgu��lhgg�=h[ ± h[t_f ]jmahh[hjhlZ��luk�l�df�IJ]j ± h[sbc ijh[_] k ]jmahf luk��df�KjZ\gb\Zy nZdlbq_kdb_ ^Zggu_ h jZ[hl_ Z\lhiZjdZ k ieZgh\ufb agZq_gbyfb���fh`gh aZf_lblv��qlh i_j_f_gu \� hj]ZgbaZpbb jZ[hlu Z\lhiZjdZ�ijhbahreb \ emqrmxklhjhgm�M\_ebq_gb_ h[t_fZ ]jmahi_j_\hahd gZ ��� � lhgg ih� kjZ\g_gbx k ieZgh\ufbagZq_gbyfb iheh`bl_evgh hljZabehkv� gZ m\_ebq_gbb dhebq_kl\Z fZrbg ih nZdlm ihkjZ\g_gbx k ieZgh\ufb agZq_gbyfb�Ijbh[j_l_gb_ _s_� h^ghc fZrbgu ijb\_eh�d g_agZqbl_evghfm kgb`_gbx kj_^g_c]jmahih^t_fghklb gZ �����l�Gh ke_^kl\b_f m\_ebq_gby h[t_fZ ]jmahi_j_\hahd klZeh�� �m\_ebq_gb_� dhebq_kl\ZhljZ[hlZgguo h^ghc� fZrbghc aZ ]h^ ^g_c b m\_ebq_gb_ kj_^g_c aZ]jm`_gghklb h^ghcZ\lhfZrbgu�Dhwnnbpb_gl l_ogbq_kdhc ]hlh\ghklb b dhwnnbpb_gl bkihevah\Zgby� jZ[hq_]h\j_f_gb m Z\lhiZjdZ \ukhdb_ b hklZebkv [_a baf_g_gbc�G_ baf_gbebkv agZq_gby dhwnnbpb_glZ� bkihevah\Zgby ijh[_]Z���agZq_gb_ dhlhjh]h`_eZl_evgh ih\ukblv�Dhwnnbpb_gl bkihevah\Zgby ]jmahih^t_fghklb fZrbg \hajhk�� � qlh� ]h\hjbl h[he__ jZpbhgZevghf bkihevah\Zgbb j_kmjkh\ Z\lhiZjdZ�

AZ^Zgb_ � �Ijh\_^bl_ ZgZeba jZ[hlu Z\lhiZjdZ k_evkdhohayckl\_ggh]h ij_^ijbylby HHH ©A_gblª��_keb ba\_klgu� ke_^mxsb_ k\_^_gby h jZ[hl_ Z\lhiZjdZ ohayckl\Z �kf�� �Ijbeh`_gb_����� �>ey ijh\_^_gby ZgZebaZ g_h[oh^bfh jZkkqblZlv ke_^mxsb_ ihdZaZl_eb�� �kj_^gyy]jmahih^t_fghklv fZrbg \�lhggZo�� �hljZ[hlZgh h^ghc fZrbghc ^g_c� aZ ]h^��kj_^gyyaZ]jm`_gghklv ��fZrbgu�\ lhggZo��dhwnnbpb_gl l_ogbq_kdhc� ]hlh\ghklb��dhwnnbpb_glbkihevah\Zgby jZ[hq_]h \j_f_gb��dhwnnbpb_gl bkihevah\Zgby ijh[_]Z�b dhwnnbpb_glbkihevah\Zgby ]jmahih^t_fghklb fZrbg�Ihke_ ijhba\_^_gguo jZkq_lh\�^he`_g gm`gh k^_eZlv \u\h^u h�lhf�� �gZkdhevdhjZpbhgZevgh bkihevah\Zgb_� Z\lhljZgkihjlZ \ ohayckl\_�� � ijb wlhf g_h[oh^bfhihykgblv���gZ hkgh\Zgbb dZdbo ihdZaZl_e_c \u ijbreb d lZdhfm j_amevlZlm�b ihq_fm�
<hijhku ^ey kZfhijh\_jdb����AZq_f ijh\h^blky ZgZeba jZ[hlu Z\lhiZjdZ�ohayckl\Z"�



�����GZ�dZdb_ \hijhku fh`gh ihemqblv hl\_l���ihke_ ijh\_^_gby ZgZebaZ jZ[hluZ\lhfh[bevgh]h iZjdZ"���DZdb_ kms_kl\mxl ihdZaZl_eb ^ey hp_gdb wnn_dlb\ghklb jZ[hlu ]jmah\h]hZ\lhljZgkihjlZ"���I_j_qbkebl_ qZklgu_ l_ogbdh�wdhghfbq_kdb_ ihdZaZl_eb jZ[hlu Z\lhiZdjZ"���DZdb_ ihdZaZl_eb fh`gh hlg_klb d h[h[sZxsbf"���Dhwnnbpb_gl bkihevah\Zgby jZ[hq_]h \j_f_gb jZ\gy_lky ������Qlh hagZqZ_l wlhlihdZaZl_ev"���Dhwnnbpb_gl bkihevah\Zgby ]jmahih^t_fghklb fZrbg�Z��������[���������\��������Qlh hagZqZ_l wlhl ihdZaZl_ev"����



�� Ijbeh`_gb_ ��KljmdlmjZ lh\Zjghc ijh^mdpbb=h^ <�� =h^ <��HljZkev��ijh^mdpby ij_^u^msbc� [Zah\uc hlq_lguc ij_^u^msbc [Zah\uc hlq_lgucJZkl_gb_\h^kl\h���\k_]h\ lhf qbke_�ijh^mdpby�± a_jgh\u_± kZoZjgZy k\_deZ± ih^kheg_qgbd± dZjlhn_ev± ijhqZy ijh^mdpby
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����������������@b\hlgh\h^kl\h��\k_]h\ lhf qbke_�ijh^mdpby�± kdhlh\h^kl\Z± k\bgh\h^kl\h± h\p_\h^kl\Z± ijhqZy ijh^mdpby
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������������<k_]h� ih�jZkl_gb_\h^kl\m b`b\hlgh\h^kl\mIjh^he`_gb_ Ijbeh`_gby�� =h^ <�� =h^ <��HljZkev��ijh^mdpby ij_^u^msbc� [Zah\uc hlq_lguc ij_^u^msbc [Zah\uc hlq_lgucJZkl_gb_\h^kl\h���\k_]h\ lhf qbke_�ijh^mdpby�± a_jgh\u_± kZoZjgZy k\_deZ± ih^kheg_qgbd± dZjlhn_ev± ijhqZy ijh^mdpby
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����������������@b\hlgh\h^kl\h��\k_]h\ lhf qbke_�ijh^mdpby�± kdhlh\h^kl\Z± k\bgh\h^kl\h± h\p_\h^kl\Z± ijhqZy ijh^mdpby
������������
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����������<k_]h� ih�jZkl_gb_\h^kl\m b`b\hlgh\h^kl\m



��Ijh^he`_gb_�Ijbeh`_gby�� =h^ <�� =h^ <��HljZkev��ijh^mdpby ij_^u^msbc� [Zah\uc hlq_lguc ij_^u^msbc [Zah\uc hlq_lgucJZkl_gb_\h^kl\h���\k_]h\ lhf qbke_�ijh^mdpby�± a_jgh\u_± kZoZjgZy k\_deZ± ih^kheg_qgbd± dZjlhn_ev± ijhqZy ijh^mdpby
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	ï  – êîëè÷åñòâî  íîðìî-ñìåí.
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