
=eZ\Z���>bgZfbq_kdZy�b^_glbnbdZpby�b ijb\_^_gb_�lbih\�
< wlhc�]eZ\_�jZkkdZau\Z_lky�h ^\mo�kjZ\gbl_evgh�gh\uo�bgkljmf_glZo &����^bgZfbq_kdhc�b^_glbnbdZpbb� lbiZ �5XQ�7LPH� 7\SH� ,GHQWLILFDWLRQ�� 577,�� b gh\uo�� [he__� kh\_jr_gguo�hi_jZlhjZo� ijb\_^_gby� lbih\� �FDVWLQJ� RSHUDWRUV���>bgZfbq_kdZy�b^_glbnbdZpby� lbiZ�^Zzl�\hafh`ghklv�hij_^_eblv�lbi�h[t_dlZ�\h�\j_fy�\uiheg_gby�ijh]jZffu��Gh\u_�hi_jZlhju�ijb\_^_gby� lbih\� ij_^hklZ\eyxl� [he__� [_ahiZkgu_� b mijZ\ey_fu_� kihkh[u� \uiheg_gby�hi_jZpbc� ijb\_^_gby� lbih\�� ih� kjZ\g_gbx� k kms_kl\h\Z\rbfb� jZg__��DZd� \u� m\b^bl_� \^Zevg_cr_f�� h^bg� ba� hi_jZlhjh\� ijb\_^_gby� lbih\�� Z bf_ggh� hi_jZlhj� G\QDPLFBFDVW��hlghkblky�g_ihkj_^kl\_ggh�d 577,��ihwlhfm�bf_eh�kfuke�h[t_^bgblv�wlb�^\_�l_fu�\ h^ghc�]eZ\_�
������Ihgylb_�h ^bgZfbq_kdhc�b^_glbnbdZpbb�lbiZ�
Ihkdhevdm� ^bgZfbq_kdZy� b^_glbnbdZpby� lbiZ� g_� oZjZdl_jgZ� ^ey� yaudh\�ijh]jZffbjh\Zgby��\ dhlhjuo�g_�ih^^_j`b\Z_lky�ihebfhjnbaf��gZijbf_j��&���wlh ihgylb_�fh`_l� hdZaZlvky� ^ey� \Zk� g_ba\_klguf�� < yaudZo�� \ dhlhjuo� g_� ih^^_j`b\Z_lky�ihebfhjnbaf�� bgnhjfZpby� h lbi_� h[t_dlZ� \h� \j_fy� \uiheg_gby� ijh]jZffu� ijhklh� g_�gm`gZ��lZd�dZd�lbi�dZ`^h]h�h[t_dlZ�ba\_kl_g�m`_�gZ�wlZi_�dhfibeypbb�ijh]jZffu��\_jg__�^Z`_�lh]^Z��dh]^Z�ijh]jZffZ�_sz�ibr_lky���K ^jm]hc�klhjhgu��\ yaudZo��ih^^_j`b\Zxsbo�ihebfhjnbaf� �lZdbo� dZd� &����� \hafh`gu� kblmZpbb�� \ dhlhjuo� lbi� h[t_dlZ� gZ� wlZi_�dhfibeypbb� g_� ba\_kl_g�� ihkdhevdm� ^h� \uiheg_gby� ijh]jZffu� g_� hij_^_e_gZ� lhqgZy�ijbjh^Z�h[t_dlZ��DZd�\u�agZ_l_��\ &���ihebfhjnbaf�j_Zebam_lky�q_j_a�b_jZjobb�deZkkh\��\bjlmZevgu_�nmgdpbb�b mdZaZl_eb�[Zah\uo�deZkkh\��Ijb�lZdhf�ih^oh^_�mdZaZl_ev�[Zah\h]h�deZkkZ� fh`_l� bkihevah\Zlvky� eb[h� ^ey� mdZaZgby� gZ� h[t_dl� [Zah\h]h� deZkkZ�� eb[h� ^ey�mdZaZgby� gZ� h[t_dl ex[h]h� deZkkZ�� ijhba\h^gh]h� hl� wlh]h� [Zah\h]h�� Ke_^h\Zl_evgh�� g_�\k_]^Z�_klv�\hafh`ghklv�aZjZg__�magZlv�lbi�h[t_dlZ��gZ�dhlhjuc�[m^_l�mdZau\Zlv�mdZaZl_ev�[Zah\h]h� deZkkZ� \ dZ`^uc� ^Zgguc� fhf_gl� \j_f_gb�� < lZdbo� kemqZyo� hij_^_e_gb_� lbiZ�h[t_dlZ� ^he`gh� ijhbkoh^blv� \h� \j_fy� \uiheg_gby� ijh]jZffu�� Z ^ey� wlh]h� kem`bl�f_oZgbaf�^bgZfbq_kdhc�b^_glbnbdZpbb�lbiZ�
BgnhjfZpbx� h lbi_� h[t_dlZ� ihemqZxl� k ihfhsvx� hi_jZlhjZ� W\SHLG��>ey�bkihevah\Zgby�hi_jZlhjZ�W\SHLG \ ijh]jZffm�ke_^m_l�\dexqblv�aZ]heh\hd��W\SHLQIR!��Gb`_�ij_^klZ\e_gZ�hkgh\gZy�nhjfZ�hi_jZlhjZ�W\SHLG�

W\SHLG��h[t_dl�
A^_kv� h[t_dl ± wlh� lhl� h[t_dl�� bgnhjfZpbx� h lbi_� dhlhjh]h� g_h[oh^bfh� ihemqblv��Hi_jZlhj� W\SHLG \ha\jZsZ_l� kkuedm� gZ� h[t_dl� lbiZ� W\SHBLQIR�� dhlhjuc� b hibku\Z_l� lbi�h[t_dlZ�h[t_dl��< deZkk_�W\SHBLQIR hij_^_e_gu�ke_^mxsb_�hldjulu_�qe_gu�

ERRO�RSHUDWRU  �FRQVW�W\SHBLQIR�	h[t_dl��ERRO�RSHUDWRU� �FRQVW�W\SHBLQIR�	h[t_dl��ERRO�EHIRUH�FRQVW�W\SHBLQIR�	h[t_dl��FRQVW�FKDU�
QDPH���



KjZ\g_gb_� lbih\� h[_ki_qb\Zxl� i_j_]jm`_ggu_� hi_jZlhju   � b � �� Nmgdpby� EHIRUH��\ha\jZsZ_l� bklbgm�� _keb� \uau\Zxsbc� h[t_dl� \ ihjy^d_� khjlbjh\db� jZkiheh`_g� jZgvr_�h[t_dlZ� aZ^Zggh]h�\ dZq_kl\_�iZjZf_ljZ�� �WlZ�nmgdpby�h[uqgh�ij_^gZagZq_gZ� lhevdh�^ey�\gmlj_gg_]h� bkihevah\Zgby�� ?z� \ha\jZsZ_fh_� agZq_gb_� \jy^� eb� fh`_l� ijb]h^blvky� ijb�hi_jZpbyo� k gZke_^h\Zgb_f� beb� b_jZjobyfb� deZkkh\��� Nmgdpby� QDPH�� \ha\jZsZ_l�mdZaZl_ev�gZ�bfy�lbiZ��
Ohly� hi_jZlhj� W\SHLG iha\hey_l� ihemqZlv� lbiu� jZaguo� h[t_dlh\�� gZb[he__� ihe_a_g� hg�[m^_l�� _keb� \ dZq_kl\_� _]h� Zj]mf_glZ� aZ^Zlv� mdZaZl_ev� ihebfhjngh]h� [Zah\h]h� deZkkZ��<wlhf� kemqZ_� hi_jZlhj� Z\lhfZlbq_kdb� \ha\jZsZ_l� lbi� j_Zevgh]h� h[t_dlZ�� gZ� dhlhjuc�mdZau\Z_l�mdZaZl_ev��Wlbf�h[t_dlhf�fh`_l�[ulv�dZd�h[t_dl�[Zah\h]h�deZkkZ��lZd�b h[t_dl�ex[h]h� deZkkZ�� ijhba\h^gh]h� hl� wlh]h� [Zah\h]h�� �<kihfgbl_�� mdZaZl_ev� [Zah\h]h� deZkkZ�fh`_l� mdZau\Zlv� eb[h� gZ� h[t_dl� [Zah\h]h� deZkkZ�� eb[h� gZ� h[t_dl� ex[h]h� deZkkZ��ijhba\h^gh]h� hl� wlh]h� [Zah\h]h��� � LZdbf� h[jZahf�� k ihfhsvx� hi_jZlhjZ� W\SHLG� mdZaZgZ�kkuedZ� gZ� h[t_dl� ihebfhjngh]h� deZkkZ�� hi_jZlhj� \ha\jZsZ_l� lbi� j_Zevgh]h� h[t_dlZ�� gZ�dhlhjuc�bf__lky�kkuedZ��Wlbf�h[t_dlhf��lZd�`_�dZd�b \�kemqZ_�k mdZaZl_e_f��fh`_l�[ulv�h[t_dl�ijhba\h^gh]h�deZkkZ��Dh]^Z�hi_jZlhj�W\SHLG ijbf_gyxl�d g_�ihebfhjnghfm�deZkkm��ihemqZxl�mdZaZl_ev�beb�kkuedm�[Zah\h]h�lbiZ�
Gb`_� ij_^klZ\e_gZ� \lhjZy� nhjfZ� hi_jZlhjZ� W\SHLG�� \ dhlhjuc� \ dZq_kl\_� Zj]mf_glZ�mdZau\Zxl�bfy�lbiZ�

W\SHLG��bfyBlbiZ�
H[uqgh� k ihfhsvx ^Zgghc� nhjfu� hi_jZlhjZ� W\SHLG� ihemqZxl� h[t_dl� lbiZ� W\SHBLQIR��dhlhjuc�fh`gh�bkihevah\Zlv�\ bgkljmdpbb�kjZ\g_gby�lbih\�
Ihkdhevdm� hi_jZlhj W\SHLG qZs_� \k_]h� ijbf_gyxl� d jZauf_gh\Zgghfm� mdZaZl_ex� �l�_ d�mdZaZl_ex�� d dhlhjhfm� m`_� [ue� ijbf_gzg� hi_jZlhj 
���>ey� h[jZ[hldb� iheh`_gby�� dh]^Z�jZauf_gh\Zgguc� mdZaZl_ev� jZ\_g� gmex�� [ueZ� ijb^mfZgZ� ki_pbZevgZy� bkdexqbl_evgZy�kblmZpby�EDGBW\SHLG��dhlhjmx�\ wlhf�kemqZ_�\ha[m`^Z_l�hi_jZlhj�W\SHLG�
>bgZfbq_kdZy� b^_glbnbdZpby� lbiZ� bkihevam_lky� ^Ze_dh� g_� \ dZ`^hc� ijh]jZff_� L_f� g_�f_g__�� _keb� \u� jZ[hlZ_l_� k ihebfhjngufb� lbiZfb� ^Zgguo�� hgZ� iha\hey_l� \ kZfuo�jZaghh[jZaguo�kblmZpbyo�hij_^_eylv lbiu�h[jZ[Zlu\Z_fuo�h[t_dlh\�Ijbf_ju���< ke_^mxs_c�ijh]jZff_�^_fhgkljbjm_lky�bkihevah\Zgb_�hi_jZlhjZ�W\SHLG��KgZqZeZ�kihfhsvx�wlh]h hi_jZlhjZ�fu�ihemqZ_f�bgnhjfZpbx�h[�h^ghf�ba�\kljh_gguo�lbih\�^Zgguo�&���� lbi_�LQW��AZl_f�hi_jZlhj�W\SHLG�^Zzl�gZf�\hafh`ghklv�\u\_klb�gZ�wdjZg�lbiu�h[t_dlh\��gZ�dhlhju_�mdZau\Z_l�mdZaZl_ev S��y\eyxsbcky�mdZaZl_e_f�[Zah\h]h�deZkkZ�%DVH&ODVV�
���Ijbf_j�bkihevah\Zgby�hi_jZlhjZ�W\SHLG�LQFOXGH��LRVWUHDP!�LQFOXGH��W\SHLQIR!XVLQJ�QDPHVSDFH�VWG�
FODVV�%DVH&ODVV�^YLUWXDO�YRLG�I���^`�����^_eZ_f deZkk %DVH&ODVV�ihebfhjnguf������`�



FODVV�'HULYHG����%DVH&ODVV�^������`�
FODVV�'HULYHG����%DVH&ODVV�^������`�
LQW�PDLQ��^ LQW�L�%DVH&ODVV�
S��EDVHRE�'HULYHG��RE��'HULYHG��RE��
���<u\h^�gZ�wdjZg�\kljh_ggh]h�lbiZ�^ZgguoFRXW�����Lbi�i_j_f_gghc�L�� wlh���FRXW����W\SHLG�L��QDPH������HQGO�
���H[jZ[hldZ�ihebfhjnguo�lbih\S� �	EDVHRE�FRXW�����MdZaZl_ev�S�mdZau\Z_l�gZ�h[t_dl�lbiZ���FRXW����W\SHLG�
S��QDPH������HQGO�
S� �	RE��FRXW�����MdZaZl_ev�S�mdZau\Z_l�gZ�h[t_dl�lbiZ���FRXW����W\SHLG�
S��QDPH������HQGO�
S� �	RE��FRXW�����MdZaZl_ev�S�mdZau\Z_l�gZ�h[t_dl�lbiZ���FRXW����W\SHLG�
S��QDPH������HQGO�
UHWXUQ���`Ijh]jZffZ�\u\h^bl�gZ�wdjZg�ke_^mxsmx�bgnhjfZpbx�

Lbi�i_j_f_gghc�L�± wlh�LQWMdZaZl_ev�S�mdZau\Z_l�gZ�h[t_dl�lbiZ�%DVH&ODVVMdZaZl_ev�S�mdZau\Z_l�gZ�h[t_dl�lbiZ 'HULYHG�MdZaZl_ev�S�mdZau\Z_l�gZ�h[t_dl�lbiZ�'HULYHG�DZd� m`_� hlf_qZehkv�� dh]^Z� \ dZq_kl\_� Zj]mf_glZ� hi_jZlhjZ� W\SHLG� aZ^Zg� mdZaZl_ev�ihebfhjngh]h� [Zah\h]h� deZkkZ�� j_Zevguc� lbi� h[t_dlZ�� gZ� dhlhjuc� mdZau\Z_l� mdZaZl_ev�hij_^_ey_lky� \h� \j_fy� \uiheg_gby� ijh]jZffu�� qlh� hq_\b^gh� ih� \u\h^bfhc� gZ� wdjZg�bgnhjfZpbb�� < dZq_kl\_� wdki_jbf_glZ� aZdhff_glbjmcl_� \bjlmZevgmx� nmgdpbx� I�� \hij_^_e_gbb�[Zah\h]h�deZkkZ�%DVH&ODVV�b ihkfhljbl_��qlh�ihemqblky�
���JZg__�m`_�]h\hjbehkv��qlh�dh]^Z�\ dZq_kl\_�Zj]mf_glZ�hi_jZlhjZ� W\SHLG�mdZaZgZ�kkuedZ�ihebfhjngh]h� [Zah\h]h� deZkkZ�� \ha\jZsZ_fuf� lbihf� [m^_l� lbi� j_Zevgh]h� h[t_dlZ�� gZ�dhlhjuc�^ZgZ� kkuedZ��QZs_� \k_]h� wlh� k\hckl\h�bkihevam_lky� \ kblmZpbyo�� dh]^Z�h[t_dlu�i_j_^Zxlky� nmgdpbyf� ih� kkued_�� GZijbf_j�� \ ke_^mxs_c� ijh]jZff_� \ h[ty\e_gbb�nmgdpbb�:KDW7\SH���h[t_dl�lbiZ�%DVH&ODVV aZ^Zg�iZjZf_ljhf�kkuedhc��Wlh�hagZqZ_l��qlh�nmgdpbb�:KDW7\SH�� fh`gh� i_j_^Z\Zlv� kkuedb� gZ� h[t_dlu� lbiZ� %DVH&ODVV beb� lbih\��ijhba\h^guo� hl� deZkkZ�%DVH&ODVV��?keb� \ hi_jZlhj_� W\SHLG aZ^Zlv� lZdhc�iZjZf_lj�� lh� hg\ha\jZlbl�lbi�j_Zevgh]h�h[t_dlZ�
���Bkihevah\Zgb_�hi_jZlhjZ�W\SHLG�kh�kkuedhc�\ dZq_kl\_�Zj]mf_glZ�LQFOXGH��LRVWUHDP!



�LQFOXGH��W\SHLQIR!XVLQJ�QDPHVSDFH�VWG�
FODVV�%DVH&ODVV�^YLUWXDO�YRLG�I���^`�����^_eZ_f deZkk %DVH&ODVV�ihebfhjnguf������`�
FODVV�'HULYHG����%DVH&ODVV�^������`�
FODVV�'HULYHG����%DVH&ODVV�^������`�
���AZ^Zgb_�kkuedb�\ dZq_kl\_�iZjZf_ljZ�nmgdpbbYRLG�:KDW7\SH�%DVH&ODVV�	RE�^ FRXW�����RE�� wlh�kkuedZ�gZ�h[t_dl�lbiZ���FRXW����W\SHLG�RE��QDPH������HQGO�`
LQW�PDLQ��^ LQW�L�%DVH&ODVV�EDVHRE�'HULYHG��RE��'HULYHG��RE��
:KDW7\SH�EDVHRE�:KDW7\SH�RE��:KDW7\SH�RE��
UHWXUQ���`Ijh]jZffZ�\u\h^bl�gZ�wdjZg�ke_^mxsmx�bgnhjfZpbx�

RE�± wlh�kkuedZ�gZ�h[t_dl�lbiZ�%DVH&ODVVRE�± wlh�kkuedZ�gZ�h[t_dl�lbiZ�'HULYHG�RE�± wlh�kkuedZ�gZ�h[t_dl�lbiZ�'HULYHG���� Ohly� ihemq_gb_� lbiZ� h[t_dlZ� \ g_dhlhjuo� kblmZpbyo� hdZau\Z_lky� \_kvfZ� ihe_aguf��qZklh�[u\Z_l�g_h[oh^bfh�magZlv��khhl\_lkl\mxl�eb�^jm]�^jm]m�lbiu�g_kdhevdbo�h[t_dlh\��Wlh� e_]dh� k^_eZlv�� agZy�� qlh� h[t_dl� lbiZ� W\SHBLQIR�� \ha\jZsZ_fuc� hi_jZlhjhf� W\SHLG��i_j_]jm`Z_l� hi_jZlhju�   � b � �� < ij_^klZ\e_gghc� gb`_� ijh]jZff_� ihdZaZgh�bkihevah\Zgb_�wlbo�hi_jZlhjh\�
���Bkihevah\Zgb_�hi_jZlhjh\�  �b � �k hi_jZlhjhf�W\SHLG�LQFOXGH��LRVWUHDP!�LQFOXGH��W\SHLQIR!XVLQJ�QDPHVSDFH�VWG�
FODVV�;�^YLUWXDO�YRLG�I���^``�
FODVV�<�^YLUWXDO�YRLG�I���^``�



LQW�PDLQ��^ ;�[���[��<�\��
LI�W\SHLG�[���  ��W\SHLG�[���FRXW�����Lbi�h[t_dlh\�[��b [��h^bgZdh\?Q��HOVHFRXW�����Lbi�h[t_dlh\�[��b [��g_�h^bgZdh\?Q��
LI�W\SHLG�[���� ��W\SHLG�\���FRXW�����Lbi�h[t_dlh\�[��b \��g_�h^bgZdh\?Q��HOVHFRXW�����Lbi�h[t_dlh\�[��b \��h^bgZdh\?Q��
UHWXUQ���`Ijh]jZffZ�\u\h^bl�gZ�wdjZg�ke_^mxsmx�bgnhjfZpbx�

Lbi�h[t_dlh\�o��b o��h^bgZdh\Lbi�h[t_dlh\�o��b m��g_�h^bgZdh\���Ohly�\ ij_^u^msbo�ijbf_jZo�b [ueb�ihdZaZgu�g_dhlhju_�ijbzfu�jZ[hlu�k hi_jZlhjhf�W\SHBLQIR��]eZ\guo�_]h�^hklhbgkl\�fu�g_�m\b^_eb��ihkdhevdm�lbiu�h[t_dlh\�[ueb�ba\_klgu�m`_� gZ� wlZi_� dhfibeypbb� ijh]jZffu�� < ke_^mxs_f� ijbf_j_� wlhl� ijh[_e� \hkiheg_g�� <ijh]jZff_� hij_^_e_gZ� ijhklZy� b_jZjoby� deZkkh\�� ij_^gZagZq_gguo� ^ey� jbkh\Zgby� gZ�wdjZg_�jZagh]h�jh^Z�]_hf_ljbq_kdbo�nb]mj��GZ�\_jrbg_�b_jZjobb�gZoh^blky�Z[kljZdlguc�deZkk�6KDSH��?]h�gZke_^mxl�q_luj_�deZkkZ��/LQH��6TXDUH��5HFWDQJOH�b 1XOOVKDSH��Nmgdpby�JHQHUDWRU��� ]_g_jbjm_l� h[t_dl� b \ha\jZsZ_l� mdZaZl_ev� gZ� g_]h�� �Nmgdpbx��ij_^gZagZq_ggmx�^ey�kha^Zgby�h[t_dlh\��bgh]^Z�gZau\Zxl�nZ[jbdhc�h[t_dlh\���Lh��dZdhc�bf_ggh�h[t_dl�kha^Zzlky��hij_^_ey_l�]_g_jZlhj�kemqZcguo�qbk_e�UDQG����< nmgdpbb�PDLQ��j_Zebah\Zg�\u\h^�ihemqZxsboky�h[t_dlh\�jZaguo�lbih\�gZ�wdjZg��bkdexqZy�h[t_dlu�lbiZ�1XOOVKDSH�� m dhlhjuo� g_l� dZdhc� [u� lh� gb [ueh� nhjfu�� Ihkdhevdm� h[t_dlu� \hagbdZxl�kemqZcgh��aZjZg__�g_ba\_klgh��dZdhc�h[t_dl�[m^_l�kha^Zg�ke_^mxsbf��Ke_^h\Zl_evgh��^ey�hij_^_e_gby�lbiZ�kha^Z\Z_fuo�h[t_dlh\�lj_[m_lky�^bgZfbq_kdZy�b^_glbnbdZpby�lbiZ�
�LQFOXGH��LRVWUHDP!�LQFOXGH��FVWGOLE!�LQFOXGH��W\SHLQIR!XVLQJ�QDPHVSDFH�VWG�
FODVV�6KDSH�^SXEOLF�YLUWXDO�YRLG�H[DPSOH��� ���`�
FODVV�5HFWDQJOH���SXEOLF�6KDSH�^SXEOLF�YRLG�H[DPSOH���^FRXW�����
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FODVV�7ULDQJOH���SXEOLF�6KDSH�^SXEOLF�YRLG�H[DPSOH���^FRXW�����
?Q
�
?Q
��
?Q




?Q��`



`�
FODVV�/LQH���SXEOLF�6KDSH�^SXEOLF�YRLG�H[DPSOH���^FRXW�����




?Q��``�
FODVV�1XOO6KDSH���SXEOLF�6KDSH�^SXEOLF�YRLG�H[DPSOH���^`̀�
���NZ[jbdZ�ijhba\h^guo�hl�deZkkZ�6KDSH�h[t_dlh\6KDSH�
JHQHJDWRU��^ VZLWFK�UDQG��������^FDVH���UHWXUQ�QHZ�/LQH�FDVH���UHWXUQ�QHZ�5HFWDQJOH�FDVH���UHWXUQ�QHZ�7ULDQJOH�FDVH���UHWXUQ�QHZ�1XOO6KDSH�
ÙHWXUQ�18//�`

LQW�PDLQ��^ LQW�L�6KDSH�
S�
IRU�L ���L�����L����^S� �JHQHJDWRU�������kha^Zgb_�ke_^mxs_]h�h[t_dlZ
FRXW����W\SHLG�
S��QDPH������HQGO�
���jbkm_l�h[t_dl��_keb�hg g_�lbiZ�1XOO6KDSHLI�W\SHLG�
S��� �W\SHLG�1XOO6KDSH��S�!H[DPSOH���`

UHWXUQ���`Ijh]jZffZ�\u\h^bl�gZ�wdjZg�ke_^mxs__�
������������������������������������������������������������������������
��� Hi_jZlhj� W\SHLG� fh`_l� jZ[hlZlv� k deZkkZfb�rZ[ehgZfb�� GZijbf_j�� jZkkfhljbf�ke_^mxsmx� ijh]jZffm�� < g_c� ^ey� ojZg_gby� g_dhlhjuo� agZq_gbc� kha^Zzlky� b_jZjoby�deZkkh\�rZ[ehgh\�� <bjlmZevgZy� nmgdpby� JHWBYDO��� \ha\jZsZ_l� hij_^_ezggh_� \ dZ`^hf�deZkk_� agZq_gb_��>ey� deZkkZ�1XP� wlh� agZq_gb_� khhl\_lkl\m_l� kZfhfm� qbkem��>ey� deZkkZ6TXDUH ± wlh�d\Z^jZl�qbkeZ��>ey�deZkkZ 6TUBURRW�± wlh�d\Z^jZlguc�dhj_gv�qbkeZ��H[t_dlu��



ijhba\h^gu_� hl� deZkkZ� 1XP�� ]_g_jbjm_l� nmgdpby JHQHUDWRU���� K ihfhsvx� hi_jZlhjZW\SHLG hij_^_ey_lky�lbi�]_g_jbjm_fuo�h[t_dlh\�
���Bkihevah\Zgb_�hi_jZlhjZ�W\SHLG�k rZ[ehgZfb�LQFOXGH��LRVWUHDP!�LQFOXGH��FVWGOLE!�LQFOXGH��FPDWK�LQFOXGH��W\SHLQIR!XVLQJ�QDPHVSDFH�VWG�
WHPSODWH��FODVV�7!�FODVV�1XP�^SXEOLF�7�[�1XP�7�L��^�[� �L��`YLUWXDO�7�JHWBYDO���^�UHWXUQ�[��``�
WHPSODWH��FODVV�7!FODVV�6TXDU\���SXEOLF�1XP�7!�^SXEOLF�6TXDU\�7�L����1XP�7!�L��^`7�JHWBYDO���^�UHWXUQ�[
[��``�
WHPSODWH��FODVV�7!FODVV�6TUBURRW���SXEOLF�1XP�7!�^SXEOLF�6TUBURRW�7�L����1XP�7!�L��^`7�JHWBYDO���^�UHWXUQ�VTUW��GRXEOH��[���``�
���NZ[jbdZ�ijhba\h^guo�hl�deZkkZ�1XP�h[t_dlh\1XP�GRXEOH!�
JHQHUDWRU��^ VZLWFK�UDQG��������^FDVH����UHWXUQ�QHZ�6TXDU\�GRXEOH!��UDQG����������FDVH����UHWXUQ�QHZ�6TUBURRW�GRXEOH!��UDQG����������
ÙHWXUQ�18//�`

LQW�PDLQ��^ 1XP�GRXEOH!�RE�������
S��6TXDU\�GRXEOH!�RE���������6TUBURRW�GRXEOH!�RE���������LQW�L�
FRXW����W\SHLG�RE���QDPH������HQGO�FRXW����W\SHLG�RE���QDPH������HQGO�FRXW����W\SHLG�RE���QDPH������HQGO�
LI�W\SHLG�RE���  �W\SHLG�6TXDU\�GRXEOH!��FRXW�����LV�6TXDU\�GRXEOH!?Q��
S�� �	RE��
LI�W\SHLG�
S���� �W\SHLG�RE���FRXW�����AgZq_gb_�jZ\gh�������S��!JHWBYDO���FRXW�����?Q?Q��
FRXW�����L_i_jv�]_g_jbjm_f�h[t_dlu?Q��



IRU�L ���L�����L����^S�� �JHQHUDWRU�������ihemq_gb_�ke_^mxs_]h�h[t_dlZ
LI�W\SHLG�
S���  �W\SHLG�6TXDU\�GRXEOH!��FRXW�����D\Z^jZl�h[t_dlZ����LI�W\SHLG�
S���  �W\SHLG�6TUBURRW�GRXEOH!��FRXW�����D\Z^jZlguc�dhj_gv�h[t_dlZ����
FRXW�����AgZq_gb_�jZ\gh�������S��!JHWBYDO���FRXW����HQGO�`

UHWXUQ���`
Ijh]jZffZ�\u\h^bl gZ�wdjZg�ke_^mxs__�
������������������������������������������������������������������������
������Hi_jZlhj�G\QDPLFBFDVW�
Ohly�\ &���ijh^he`Zxl�ih^^_j`b\Zlvky�oZjZdl_jgu_�^ey�yaudZ�K hi_jZlhju�ijb\_^_gby�lbih\�� bf__lky� b g_kdhevdh� gh\uo�� Wlh� hi_jZlhju� G\QDPLFBFDVW�� FRQVWBFDVW��UHLQWHUSUHWBFDVW� b VWDWLFBFDVW��Ihkdhevdm� hi_jZlhj� G\QDPLFBFDVW� bf__l� g_ihkj_^kl\_ggh_�hlghr_gb_�d ^bgZfbq_kdhc�b^_glbnbdZpbb� lbiZ��fu�jZkkfhljbf�_]h�i_j\uf��HklZevgu_�hi_jZlhju�ijb\_^_gby�lbih\�jZkkfZljb\Zxlky�\ ke_^mxs_f�jZa^_e_�
Hi_jZlhj� G\QDPLFBFDVW j_Zebam_l� ijb\_^_gb_� lbih\� \ ^bgZfbq_kdhf� j_`bf_�� qlh�iha\hey_l�dhgljhebjh\Zlv�ijZ\bevghklv�wlhc�hi_jZpbb�\h�\j_fy�jZ[hlu�ijh]jZffu��?keb�ijb� \uieg_gbb� hi_jZlhjZ� G\QDPLFBFDVW ijb\_^_gby� lbiZ� g_� ijhbahreh�� [m^_l� \u^ZgZ�hrb[dZ�ijb\_^_gby�lbih\��Gb`_�ij_^klZ\e_gZ�hkgh\gZy�nhjfZ�hi_jZlhjZ�G\QDPLFBFDVW�

G\QDPLFBFDVW��p_e_\hcBlbi!��\ujZ`_gb_�
A^_kv� p_e_\hcBlbi ± wlh� lbi�� dhlhjuf� ^he`_g� klZlv� lbi� iZjZf_ljZ� \ujZ`_gb_ ihke_�\uiheg_gby� hi_jZpbb�ijb\_^_gby� lbih\��P_e_\hc� lbi�^he`_g�[ulv� lbihf�mdZaZl_ey�beb�kkuedb�b j_amevlZl�\uiheg_gby�iZjZf_ljZ�\ujZ`_gb_ lh`_�^he`_g�klZlv�mdZaZl_e_f�beb�kkuedhc��LZdbf�h[jZahf��hi_jZlhj�G\QDPLFBFDVW bkihevam_lky�^ey�ijb\_^_gby�lbiZ�h^gh]h�mdZaZl_ey�d lbim�^jm]h]h�beb�lbiZ�h^ghc�kkuedb�d lbim�^jm]hc�
Hkgh\gh_� gZagZq_gb_� hi_jZlhjZ� G\QDPLFBFDVW aZdexqZ_lky� \ j_ZebaZpbb� hi_jZpbb�ijb\_^_gby� ihebfhjnguo� lbih\��GZijbf_j�� imklv�^Zgh�^\Z�ihebfhjnguo� deZkkZ�%�b '��ijbqzf�deZkk ' y\ey_lky�ijhba\h^guf�hl�deZkkZ %�� lh]^Z�hi_jZlhj�G\QDPLFBFDVW \k_]^Z�fh`_l� ijb\_klb� lbi mdZaZl_ey� '
� d lbim� mdZaZl_ey� %
�� Wlh� \hafh`gh� ihlhfm�� qlh�mdZaZl_ev� [Zah\h]h� deZkkZ� \k_]^Z� fh`_l� mdZau\Zlv� gZ� h[t_dl� ijhba\h^gh]h� deZkkZ��Hi_jZlhj�G\QDPLFBFDVW fh`_l� lZd`_�ijb\_klb� lbi�mdZaZl_ey�%
 d lbim�mdZaZl_ey '
��gh�lhevdh�\ lhf�kemqZ_��_keb�h[t_dl��gZ�dhlhjuc�mdZau\Z_l�mdZaZl_ev��^_ckl\bl_evgh�y\ey_lky�h[t_dlhf� lbiZ� '�� DZd� ijZ\beh�� hi_jZlhj� G\QDPLFBFDVW \uihegy_lky� mki_rgh�� dh]^Z�mdZaZl_ev��beb�kkuedZ��ihke_�ijb\_^_gby�lbih\�klZgh\blky�mdZaZl_e_f��beb�kkuedhc��eb[h�gZ� h[t_dl� p_e_\h]h� lbiZ�� eb[h� gZ h[t_dl� ijhba\h^gh]h� hl� p_e_\h]h� lbiZ�� < ijhlb\ghf�kemqZ_� ijb\_^_gby� lbih\� g_� ijhbkoh^bl�� Ijb� g_m^Zqghc� ihiuld_� ijb\_^_gby� lbih\�



j_amevlZlhf� \uiheg_gby� hi_jZlhjZ� G\QDPLFBFDVW� y\ey_lky� gmev�� _keb� \ hi_jZpbb�bkihevah\Zebkv� mdZaZl_eb�� ?keb� `_� \ hi_jZpbyb� bkihevah\Zebkv� kkuedb�� \ha[m`^Z_lky�bkdexqbl_evgZy�kblmZpby�EDGBFDVW�
JZkkfhljbf�ijhklhc�ijbf_j��Ij_^iheh`bf��qlh�%DVH � wlh�[Zah\uc deZkk��Z 'HULYHG ± wlhdeZkk��ijhba\h^guc�hl�deZkkZ�%DVH�
%DVH�
ES��EBRE�'HULYHG�
GS��GBRE�
ES� �	GBRE� ���mdZaZl_ev�[Zah\h]h�deZkkZ���mdZau\Z_l�gZ�h[t_dl�ijhba\h^gh]h�deZkkZGS� �G\QDPLFBFDVW�'HULYHG�
!��ES�LI���GS��FRXW�´Ijb\_^_gb_�lbih\�ijhreh�mki_rgh´�A^_kv� ijb\_^_gb_� lbiZ� mdZaZl_ey� ES� [Zah\h]h� deZkkZ� d lbim� mdZaZl_ey� GS ijhba\h^gh]h�deZkkZ� ijhreh� mki_rgh�� ihkdhevdm� mdZaZl_ev� ES gZ� kZfhf� ^_e_� mdZau\Z_l� gZ� h[t_dl�ijhba\h^gh]h� deZkkZ� 'HULYHG�� LZdbf� h[jZahf�� ihke_� \uiheg_gby� wlh]h� njZ]f_glZ�ijh]jZffu�gZ�wdjZg_�ihy\blky�khh[s_gb_�Ijb\_^_gb_�lbih\�ijhreh�mki_rgh��H^gZdh�\ke_^mxs_f� njZ]f_gl_� hi_jZpby� ijb\_^_gby� lbih\� aZdZgqb\Z_lky� g_m^Zq_c�� ihkdhevdm�mdZaZl_ev�ES�mdZau\Z_l�gZ�h[t_dl�[Zah\h]h�deZkkZ�%DVH��Z ijb\h^blv�lbi�h[t_dlZ�[Zah\h]h�deZkkZ�d lbim�h[t_dlZ�ijhba\h^gh]h�deZkkZ�g_ijZ\bevgh�
ES� �	EBRE� ���mdZaZl_ev�[Zah\h]h�deZkkZ���mdZau\Z_l�gZ�h[t_dl�[Zah\h]h�deZkkZGS� �G\QDPLFBFDVW�'HULYHG�
!��ES�LI���GS��FRXW�³Ijb\_^_gby�lbih\�g_�ijhbahreh´�Ihkdhevdm� ihiuldZ� ijb\_^_gby� lbih\� aZdhgqbeZkv� g_m^Zq_c�� gZ� wdjZg� [m^_l� \u\_^_gh�khh[s_gb_�Ijb\_^_gby�lbih\�g_�ijhbahreh�
Hi_jZlhj�G\QDPLFBFDVW \ g_dhlhjuo�kemqZyo�fh`gh�bkihevah\Zlv�\f_klh�hi_jZlhjZ�W\SHLG��GZijbf_j�� hiylv� ij_^iheh`bf�� qlh� %DVH ± wlh� [Zah\uc� deZkk�� Z 'HULYHG ± wlh� deZkk��ijhba\h^guc�hl�deZkkZ�%DVH��< ke_^mxs_f�njZ]f_gl_�mdZaZl_ex�GS ijbk\Zb\Z_lky�Z^j_k�h[t_dlZ��gZ�dhlhjuc�mdZau\Z_l�mdZaZl_ev ES��gh� lhevdh \ kemqZ_�� _keb� wlh�^_ckl\bl_evgh�h[t_dl�deZkkZ�'HULYHG�
%DVH�
ES�'HULYHG�
GS����«LI��W\SHLG�ES�� � �W\SHLG�'HULYHG���GS� ��'HULYHG�
��ES�< ^Zgghf�ijbf_j_�^ey�nZdlbq_kdh]h�\uiheg_gby�hi_jZpbb�ijb\_^_gby�lbih\�bkihevam_lky�klbev� yaudZ� K�� Wlh� [_ahiZkg_c�� ihkdhevdm� bgkljmdpby� LI� k ihfhsvx� hi_jZlhjZ� W\SHLGijh\_jy_l� ijZ\bevghklv� \uiheg_gby� hi_jZpbb� _sz� ^h� lh]h�� dZd� hgZ� ^_ckl\bl_evgh�ijhbkoh^bl�� L_f� g_� f_g__� ^ey� wlh]h� _klv� [he__� dhjhldbc� imlv�� Hi_jZlhj� W\SHLG kbgkljmdpb_c�LI fh`gh�aZf_gblv�hi_jZlhjhf�G\QDPLFBFDVW�
GS� �G\QDPLFBFDVW�'HULYHG�
!��ES�Ihkdhevdm� hi_jZlhj� G\QDPLFBFDVW� aZdZgqb\Z_lky� mki_rgh� lhevdh� \ lhf� kemqZ_�� _keb�h[t_dl�� d dhlhjhfm� ijbf_gy_lky� hi_jZpby� ijb\_^_gby� lbjh\�� y\ey_lky� eb[h� h[t_dlhf�p_e_\h]h� lbiZ�� eb[h� h[t_dlhf� ijhba\h^gh]h� hl� p_e_\h]h� lbiZ�� lh� ihke_� \uiheg_gby�ijb\_^_gghc� \ur_� bgkljmdpbb� mdZaZl_ev� GS� [m^_l� eb[h� gme_\uf�� eb[h� mdZaZl_e_f� gZ�h[t_dl�lbiZ�'HULYHG��LZdbf�h[jZahf��hi_jZlhj�G\QDPLFBFDVW�mki_rgh�aZ\_jrZ_lky�lhevdh�



ijb�ijZ\bevghf�ijb\_^_gbb�lbih\��Z wlh�agZqbl��qlh�\ hij_^_ezgguo�kblmZpbyo�hg�fh`_l�mijhklblv�eh]bdm�ijh]jZffu�Ijbf_ju
���< ke_^mxs_c�ijh]jZff_�ijh^_fhgkljbjh\Zgh�bkihevah\Zgb_�hi_jZlhjZ�G\QDPLFBFDVW�
���Bkihevah\Zgb_�hi_jZlhjZ�G\QDPLFBFDVW�LQFOXGH��LRVWUHDP!XVLQJ�QDPHVSDFH�VWG�
FODVV�%DVH�^SXEOLF�YLUWXDO�YRLG�I���^�FRXW�����<gmljb�deZkkZ�%DVH�?Q��``�
FODVV�'HULYHG���SXEOLF�%DVH�^SXEOLF�YRLG�I���^�FRXW�����<gmljb�deZkkZ�'HULYHG�?Q��``�
LQW�PDLQ��^ %DVH�
ES��EBRE�'HULYHG�
GS��GBRE�
GS� �G\QDPLFBFDVW�'HULYHG�
!��	GBRE��LI�GS��^FRXW�����Lbi�'HULYHG�
�d lbim�'HULYHG�
�ijb\_^_g�mki_rgh?Q��GS�!I���`�HOVHFRXW�����Hrb[dZ?Q��
FRXW����HQGO�
ES� �G\QDPLFBFDVW�%DVH�
!��	GBRE��LI�ES��^FRXW�����Lbi�'HULYHG�
�d lbim�%DVH�
�ijb\_^_g�mki_rgh?Q��ES�!I���`�HOVHFRXW�����Hrb[dZ?Q��
FRXW����HQGO�
ES� �G\QDPLFBFDVW�%DVH�
!��	EBRE��LI�ES��^FRXW�����Lbi�%DVH�
�d lbim�%DVH�
�ijb\_^_g�mki_rgh?Q��ES�!I���`�HOVHFRXW�����Hrb[dZ?Q��
FRXW����HQGO�
GS� �G\QDPLFBFDVW�'HULYHG�
!��	EBRE��LI�GS��^FRXW�����Hrb[dZ?Q��`�HOVHFRXW�����Lbi�%DVH�
�d lbim�'HULYHG�
�g_�ijb\_^_g?Q��
FRXW����HQGO�



ES� �	GBRE�����ES�mdZau\Z_l�gZ�h[t_dl�lbiZ�'HULYHGGS� �G\QDPLFBFDVW�'HULYHG�
!��ES��LI�GS��^FRXW�����MdZaZl_ev�ES�d lbim�'HULYHG�
�ijb\_^_g�mki_rgh?Q�����ihkdhevdm�ES�\ ^_ckl\bl_evghklb�mdZau\Z_l?Q�����gZ�h[t_dl�lbiZ�'HULYHG?Q��GS�!I���`�HOVHFRXW�����Hrb[dZ?Q��
FRXW����HQGO�
ES� �	EBRE�����ES�mdZau\Z_l�gZ�h[t_dl�lbiZ�%DVHGS� �G\QDPLFBFDVW�'HULYHG�
!��ES��LI�GS�FRXW�����Hrb[dZ?Q��HOVH�^FRXW�����MdZaZl_ev�ES�d lbim�'HULYHG�
�g_�ijb\_^_g?Q�����ihkdhevdm�ES�\ ^_ckl\bl_evghklb�mdZau\Z_l?Q�����gZ�h[t_dl�lbiZ�%DVH?Q��`
FRXW����HQGO�
GS� �	GBRE�����GS�mdZau\Z_l�gZ�h[t_dl�lbiZ�'HULYHGES� �G\QDPLFBFDVW�%DVH�
!��GS��LI�ES��^FRXW�����MdZaZl_ev�GS�d lbim�%DVH�
�ijb\_^_g�mki_rgh?Q����ES�!I���`�HOVHFRXW�����Hrb[dZ?Q��
UHWXUQ���`Ijh]jZffZ�\u\h^bl�gZ�wdjZg�ke_^mxs__�

������������������������������������������������������������������������
��� < ke_^mxs_f� ijbf_j_� ihdZaZgh�� dZd hi_jZlhj� W\SHLG� fh`gh� aZf_gblv� hi_jZlhjhf�G\QDPLFBFDVW�
���Bkihevah\Zgb_�hi_jZlhjZ�G\QDPLFBFDVW�^ey�aZf_gu�hi_jZlhjZ�W\SHLG�LQFOXGH��LRVWUHDP!�LQFOXGH��W\SHLQIR!XVLQJ�QDPHVSDFH�VWG�
FODVV�%DVH�^SXEOLF�YLUWXDO�YRLG�I���^``�
FODVV�'HULYHG���SXEOLF�%DVH�^SXEOLF�YRLG�GHULYHG2QO\���^FRXW�����Wlh�h[t_dl�deZkkZ�'HULYHG�?Q�``�



LQW�PDLQ��^ %DVH�
ES��EBRE�'HULYHG�
GS��GBRE�
���


























































���bkihevah\Zgb_�hi_jZlhjZ W\SHLG���


























































ES� �	EBRE�LI�W\SHLG�
ES��  �W\SHLG�'HULYHG���^GS� ��'HULYHG�
��ES�GS�!GHULYHG2QO\���`�HOVHFRXW�����Lbi�%DVH�d lbim�'HULYHG�g_�ijb\_^_g?Q��
ES� �	GBRE�LI�W\SHLG�
ES��  �W\SHLG�'HULYHG���^GS� ��'HULYHG�
��ES�GS�!GHULYHG2QO\���`�HOVHFRXW�����Hrb[dZ��ijb\_^_gb_�lbih\�^he`gh�jZ[hlZlv�?Q��
���


























































���bkihevah\Zgb_�hi_jZlhjZ�G\QDPLFBFDVW���


























































ES� �	EBRE�GS� �G\QDPLFBFDVW�'HULYHG�
!��ES��LI�GS��GS�!GHULYHG2QO\���HOVHFRXW�����Lbi�%DVH�d lbim�'HULYHG�g_�ijb\_^_g?Q��
ES� �	GBRE�GS� �G\QDPLFBFDVW�'HULYHG�
!��ES��LI�GS��GS�!GHULYHG2QO\���HOVHFRXW�����Hrb[dZ��ijb\_^_gb_�lbih\�^he`gh�jZ[hlZlv�?Q��
UHWXUQ���`DZd�\b^bl_��bkihevah\Zgb_�G\QDPLFBFDVW�^_eZ_l�ijhs_�eh]bdm�ijb\_^_gby�lbiZ�mdZaZl_ey�[Zah\h]h� deZkkZ� d lbim� mdZaZl_ey�ijhba\h^gh]h� deZkkZ��Ihke_� \uiheg_gby�ijh]jZffu�gZ�wdjZg�[m^_l�\u\_^_gZ�ke_^mxsZy�bgnhjfZpby�

������������������������������������������������������������������������
��� Hi_jZlhj� G\QDPLFBFDVW�� dZd� b hi_jZlhj W\SHLG�� fh`gh� bkihevah\Zlv� k deZkkZfb�rZ[ehgZfb��GZijbf_j�� \ ke_^mxs_f�ijbf_j_�ij_^klZ\e_g�i_j_jZ[hlZgguc�deZkk�rZ[ehg�ba� ijbf_jZ �� jZa^_eZ� ������ A^_kv� lbi� h[t_dlZ�� \ha\jZsZ_fuc� nmgdpb_c� JHQHUDWRU����hij_^_ey_lky�k ihfhsvx�hi_jZlhjZ�G\QDPLFBFDVW�
���Bkihevah\Zgb_�hi_jZlhjZ�G\QDPLFBFDVW�k rZ[ehgZfb�LQFOXGH��LRVWUHDP!�LQFOXGH��FVWGOLE!�LQFOXGH��FPDWK



�LQFOXGH��W\SHLQIR!XVLQJ�QDPHVSDFH�VWG�
WHPSODWH��FODVV�7!�FODVV�1XP�^SXEOLF�7�[�1XP�7�L��^�[� �L��`YLUWXDO�7�JHWBYDO���^�UHWXUQ�[��``�
WHPSODWH��FODVV�7!FODVV�6TXDU\���SXEOLF�1XP�7!�^SXEOLF�6TXDU\�7�L����1XP�7!�L��^`7�JHWBYDO���^�UHWXUQ�[
[��``�
WHPSODWH��FODVV�7!FODVV�6TUBURRW���SXEOLF�1XP�7!�^SXEOLF�6TUBURRW�7�L����1XP�7!�L��^`7�JHWBYDO���^�UHWXUQ�VTUW��GRXEOH��[���``�
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