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=eZ\Z ,� I_j\hgZqZevgu_ obfbq_kdb_ihgylby
AZ^Zqb d �� ��� �klj� ���

<hijhk� �Qlh bamqZ_l obfby" DZdh\u __ \Z`g_crb_ aZ^Zqb b agZq_�gb_" GZah\bl_� dZdb_ ijh^mdlu obfbq_kdhc ijhfure_gghklb\u bkihevam_l_ \ ih\k_^g_\ghc `bagb�Hl\_l�Obfby ² gZmdZ h \_s_kl\Zo� bo k\hckl\Zo� ij_\jZs_gbyo\_s_kl\ b y\e_gbyo� khijh\h`^Zxsbo wlb ij_\jZs_gby�AZ^Zqb�� bamq_gb_ \_s_kl\� bo k\hckl\ b ijh]ghabjh\Zgb_ bkihevah�\Zgby \_s_kl\ \ gZjh^ghf ohayckl\_�� ihemq_gb_ jZaebqguo \_s_kl\� g_h[oh^bfuo \ gZjh^ghf oh�ayckl\_�� jZajZ[hldZ b bkihevah\Zgb_ gh\uo bklhqgbdh\ wg_j]bb�� hojZgZ hdjm`Zxs_c kj_^u�� hk\h_gb_ hj]Zgbq_kdbo b g_hj]Zgbq_kdbo bklhqgbdh\ kujvy�AgZq_gb_��� < k_evkdhf ohayckl\_ ² ijhba\h^kl\h fbg_jZevguo m^h[�j_gbc� ibs_\uo ^h[Z\hd d dhjfZf� aZsblZ hl \j_^bl_e_cb l�^��� < e_]dhc ijhfure_gghklb ² ihemq_gb_ gh\uo fZl_jbZeh\�eZdb� djZkdb b l� ^��� < ly`zehc ijhfure_gghklb² ihemq_gb_ f_lZeeh\ ba jm^ bbo bkihevah\Zgb_��� < ibs_\hc ijhfure_gghklb ² ihemq_gb_ ibs_\uo ^h[Z�\hd� djZkbl_e_c� dhgk_j\Zglh\� ZjhfZlbq_kdbo ^h[Z\hd b l�^�Ijh^mdlu� bkihevam_fu_ \ ih\k_^g_\ghc `bagb�Z� djZkdb² eZdb� de_c� qbklysb_ b fhxsb_ kj_^kl\Z���
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[� kbgl_lbq_kdb_ b bkdmkkl\_ggu_ fZl_jbZeu� dZijhg� eZ\kZg�ieZklfZkku���\� kZoZjh�aZf_gbl_eb �\ `\ZqdZo [_a kZoZjZ�� \dmkh\u_� ZjhfZ�lbq_kdb_� djZkysb_ ^h[Z\db �kmob_ khdb b ebfhgZ^u� dhe[Z�ku� dhgn_lu����]� e_dZjkl\Z�
<hijhk � �Q_f hlebqZxlky ihgylby ©\_s_kl\hª b ©l_ehª" Ijb\_^b�l_ ijbf_ju�Hl\_l� \_s_kl\h l_eh��Hkgh\ghc h[t_dl obfbb� Ba\_s_kl\ khklhyl \k_ hdjm`Zx�sb_ gZk l_eZ��� <_s_kl\h h^ghjh^gh ih fh�e_dmeyjghfm b ZlhfZjghfm kh�klZ\m� h[eZ^Z_l hij_^_e_ggu�fb k\hckl\Zfb �nbabq_kdbfb�obfbq_kdbfb b l� ^����� GZijbf_j� \h^Z ² [_kp\_l�gh_ `b^dh_ \_s_kl\h [_a \dmkZb aZiZoZ�W dbi_gby² O���&W aZf_jaZgby² ��&k_jZ� \h^hjh^� f_^v���

��<kH lh� qlh bf__l fZkkm bh[tzf� L_eZ��� Fh`_l [ulv h^ghjh^gh b g_h^ghjh^gh ih khklZ\m� ?]hk\hckl\Z aZ\bkyl hl \_s_kl\�\oh^ysbo \ _]h khklZ\��� GZijbf_j� dZieb ^h`^y�bg_c� kg_]� lmfZg� ^h`^v� ez^² khklhyl ba \h^u� =jZgbl�^_j_\h� klhe� fZrbgZ� eZfiZ���

<hijhk� �Ba ke_^mxs_]h i_j_qgy \uibrbl_ hl^_evgh gZa\Zgby \_�s_kl\ b ij_^f_lh\� `_e_ah� fbdjhf_lj� f_^v� dZijhg� jlmlv�gZibevgbd� gh`� kZoZj�Hl\_l� \_s_kl\Z ij_^f_ludZijhg� f_^v� jlmlv� kZoZj�`_e_ah gZibevgbd� gh`� fbdjhf_lj
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Klj� ��� <hijhk� �DZdbfb koh^gufb b hlebqbl_evgufb k\hckl\Zfb h[eZ^Z�xl ke_^mxsb_ \_s_kl\Z� Z� ih\Zj_ggZy khev b kZoZj� [� mdkmk�gZy dbkehlZ b \h^Z"Hl\_l�\_s_kl\Z koh^kl\Z jZaebqbyZ�ih\Zj_g�gZy khev bkZoZj
[_euc djbklZeeb�q_kdbc ihjhrhd�[_a aZiZoZ� ohjh�rh jZkl\hjbfuc\ \h^_

khev² bf__l khezguc \dmk�kZoZj² bf__l keZ^dbc \dmk�
[�mdkmkgZydbkehlZ b\h^Z

ijhajZqgu_ `b^�dhklb \h^Z ² [_a\dmkgZy� g_ bf__laZiZoZ�mdkmkgZy dbkehlZ ² h[eZ^Z_lj_adbf aZiZohf� dbkeuf \dm�khf�
<hijhk� �GZ hkgh\_ `bag_ggh]h hiulZ b bkihevamy ^hihegbl_evgmxebl_jZlmjm� aZihegbl_ ijb\_^_ggmx gb`_ lZ[ebpm b kjZ\gbl_k\hckl\Z f_^b b k_ju�Hl\_l�oZjZdl_jgu_ k\hckl\Z f_^v k_jZ��We_dljhijh\h^bfhklv�� L_iehijh\h^ghklv��F_lZeebq_kdbc [e_kd�� P\_l�� Iehlghklv[� L_fi_jZlmjZ ieZ\e_gby�� Dh\dhklv

_klv_klv_klvdjZkgh\Zluc[hevrZy|�����&_klv

g_lg_lg_l`zelucfZe_gvdZy| ����&g_l
<hijhk��HoZjZdl_jbamcl_ \Z`g_crb_ kihkh[u jZa^_e_gby kf_k_c bihemq_gby qbkluo \_s_kl\�
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Hl\_l��� JZa^_e_gb_ g_h^ghjh^guo kf_k_c�� hlklZb\Zgb_ �qZklbpu i_kdZ b ]ebgu \ fmlghc \h^_��� nbevljh\Zgb_ �qZklbpu i_kdZ b ]ebgu \ fmlghc \h^_��� ^_ckl\b_f fZ]gblZ �hl^_e_gb_ `_e_aZ hl ^jm]bo \_s_kl\��� ijhfu\Zgb_f �jZa^_e_gb_ ieZ\Zxsbo b g_ ieZ\Zxsbo qZk�lbp² rZjbdb i_ghieZklZ b ^jh[v��� ijh^m\dhc �hl^_e_gb_ [he__ ly`zeuo b [he__ ez]dbo qZklbp² \_ygv_ a_jgZ���� JZa^_e_gb_ h^ghjh^guo kf_k_c�� \uiZjb\Zgb_f �\uiZjb\Zgb_ khe_c��� djbklZeebaZpb_c �ijhba\h^kl\h kZoZjZ� g_dhlhjuo m^h[j_�gbc��� ^bklbeeypb_c�� i_j_]hgdhc �jZa^_e_gb_ kibjlZ b \h^u ² ihemq_gb_ kZfh�]hgZ��
<hijhk� �>Zgu kf_kb� Z� kibjlZ b \h^u� [� j_qgh]h i_kdZ b kZoZjZ� \�f_^guo b `_e_aguo hibehd� ]� \h^u b [_gabgZ� DZd jZa^_eblvwlb kf_kb" Ihykgbl_� gZ dZdbo k\hckl\Zo dhfihg_glh\ kf_kbhkgh\Zgh bo jZa^_e_gb_�Hl\_l�Z� JZa^_eblv kibjl b \h^m fh`gh i_j_]hgdhc�W dbi_gby \h^u² ����K� W dbi_gby kibjlZ² ���K�[� JZa^_eblv kf_kv j_qgh]h i_kdZ b kZoZjZ fh`gh jZkl\hj_gb�_f k ihke_^mxs_c nbevljZpb_c�Wlhl kihkh[ hkgh\Zg gZ jZkl\hjbfhklb kZoZjZ b g_jZkl\hjbfh�klb i_kdZ� Ihke_ nbevljh\Zgby \a\_kb i_kdZ \ kZoZjghf jZkl\h�j_� kZoZj fh`gh \u^_eblv ba jZkl\hjZ djbklZeebaZpb_c�\� F_^gu_ b `_e_agu_ hibedb jZa^_eyxl ijb ihfhsb fZ]gb�lZ�FZ]gbl g_ ijbly]b\Z_l d k_[_ f_^v� \ j_amevlZl_ f_^gu_hibedb hklZxlky�



�

]� <h^m b [_gabg jZa^_eyxl hlklZb\Zgb_f� ;_gabg e_]q_ \h^ub q_j_a g_dhlhjh_ \j_fy kh[bjZ_lky lhgdhc iezgdhc gZ ih�\_joghklb \h^u� Ihke_ wlh]h `b^dhklb fh`gh jZa^_eblv ijbihfhsb ^_ebl_evghc \hjhgdb �Jbk�� klj�� \ mq_[gbd_��<hijhk��Fh`gh eb nbevljh\Zgb_f \u^_eblv ba jZkl\hjZ ih\Zj_g�gmx khev� Ihq_fm"Hl\_l�G_l� LZd dZd khev ohjhrh jZkl\hjy_lky \ \h^_� Z nbevljaZ^_j`b\Z_l lhevdh g_jZkl\hjbfu_ qZklbpu�<hijhk��>ZgZ kf_kv ih\Zj_gghc kheb k i_kdhf b \h^hc� DZd ba g__\u^_eblv ih\Zj_ggmx khev b i_khd" DZdb_ k\hckl\Z \_s_kl\�khklZ\eyxsbo kf_kv� ijb wlhf mqblu\Zxlky"Hl\_l�<uihegblv ihke_^h\Zl_evgh�� nbevljh\Zgb_ beb hlklZb\Zgb_ �\u^_ebf i_khd��� \uiZjb\Zgb_ �\u^_ebf khev��� ^bklbeeypbx �\u^_ebf \h^m��
<hijhk� ��KhklZ\vl_ \ l_ljZ^b lZ[ebpm b aZihegbl_ __ ijbf_jZfbgZ hkgh\_ \Zr_]h `bag_ggh]h hiulZ�Hl\_l�Ijbf_juy\e_gbc AgZq_gb_ wlbo nbabq_kdbo b obfbq_kdbo y\e_�gbb \ `bagb b \ gZjh^ghf ohayckl\_,� Nbabq_kdbo�� JZkl\hj_gb_ ² jZkl\hj_gb_ kheb \ \h^_�² dZmqmdZ \ [_gabg_�² eZdZ Zp_lhghf��� Dbi_gb_�� IeZ\e_gb_ ² dbi_gb_ \h^u�² ieZ\dZ f_lZeeh\² lZygb_ ev^Z�
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Ijbf_juy\e_gbc AgZq_gb_ wlbo nbabq_kdbo b obfbq_kdbo y\e_�gbb \ `bagb b \ gZjh^ghf ohayckl\_,,� Obfbq_kdbo�� J_Zdpby ]h�j_gby �hdbk�e_gby��� Hdbke_gb_
² ]hj_gb_ lhieb\Z \ ^hfZo� \ ^\b]Zl_eyo bl�i��
² hdbke_gb_ `_e_aZ �j`Z\qbgZ��

<hijhk� ��DZdb_ ba i_j_qbke_gguo y\e_gbc hlghkylky d nbabq_kdbf� ZdZdb_ ² d obfbq_kdbf� Z� j`Z\e_gb_ `_e_aZ� [� aZf_jaZgb_ \h�^u� \� ]hj_gb_ [_gabgZ� ]� ieZ\e_gb_ Zexfbgby" Ihykgbl_�Hl\_l�Obfbq_kdb_ y\e_gby�Z� j`Z\e_gb_ `_e_aZ�[� ]hj_gb_ [_gabgZ�Wlb y\e_gby hlghkylky d obfbq_kdbf� lZd dZd \ j_amevlZl_h[jZamxlky ^jm]b_ \_s_kl\Z �hdbke_gb_ `_e_aZ ² j`Z\qbgZ�hdkb^ m]e_jh^Z b \h^Z��Nbabq_kdb_ y\e_gby�Z� aZf_jaZgb_ \h^u�[� ieZ\e_gb_ Zexfbgby�< wlhf kemqZ_ gh\uo \_s_kl\ g_ h[jZam_lky� ijhbkoh^bllhevdh baf_g_gb_ Z]j_]Zlgh]h khklhygby�� \h^Z ba `b^dh]h khklhygby i_j_oh^bl \ l\zj^h_�� Zexfbgbc ba l\zj^h]h khklhygby i_j_oh^bl \ `b^dh_�
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AZ^Zqb d �� ��� �klj� ������
<hijhk� �HoZjZdl_jbamcl_ jhev F�<� Ehfhghkh\Z b >� >ZevlhgZ \kha^Zgbb Zlhfgh�fhe_dmeyjgh]h mq_gby�Hl\_l�FboZbe <Zkbev_\bq Ehfhghkh\ \ O9,,, \� jZajZ[hlZe mq_gb_h fhe_dmeZo b ZlhfZo�� ml\_j`^Ze qlh l_eZ \ ijbjh^_ khklhyl ba dhjimkdme �fhe_�dme�� \ khklZ\ dhlhjuo \oh^yl g_^_ebfu_ we_f_glu �Zlhfu��� Fgh]hh[jZab_ \_s_kl\ h[tykgye kh_^bg_gb_f jZaguo Zlh�fh\ \ fhe_dmeZo b jZaebqguf jZkiheh`_gb_f Zlhfh\ \ gbo�� Ij_^iheZ]Ze� qlh g_dhlhju_ fhe_dmeu fh]ml khklhylv bah^bgZdh\uo Zlhfh\�>Zevg_cr__ jZa\blb_ wlZ l_hjby ihemqbeZ \ ljm^Zo >� >Zev�lhgZ� < ���� ]h^m Zg]ebckdbc obfbd >Zevlhg knhjfmebjh\ZeZlhfbklbq_kdmx l_hjbx�� Ml\_j`^Ze� qlh \k_ \_s_kl\Z khklhyl ba Zlhfh\� f_evqZcrbog_^_ebfuo qZklbp� dhlhju_ g_ fh]ml [ulv gb kha^Zgu� gbmgbqlh`_gu� <\ze ihgylb_ Zlhfgh]h \_kZ�� >Zevlhg kqblZe� qlh \k_ Zlhfu h^gh]h b lh]h `_ we_f_glZkh\_jr_ggh b^_glbqgu� gZijbf_j� bf_xl h^bgZdh\u_ fZk�ku�� GZ hkgh\_ obfbq_kdbo aZdhgh\ �aZdhg djZlguo hlghr_gbc�aZdhg wd\b\Ze_glh\ b aZdhg ihklhygkl\Z khklZ\Z� kha^ZeZlhfbklbq_kdmx l_hjbx� hkgh\Zggmx gZ dhebq_kl\_gguokhhlghr_gbyo� \hagbdZxsbo ijb \aZbfh^_ckl\bb f_`^mobfbq_kdbfb we_f_glZfb� Hkgh\u bkihevamxlky ^h kbo ihj�Hldjulb_ \ ;; \_d_ bahlhih\ b y^_jguo j_Zdpbc \g_kehbaf_g_gby \ Zlhfbklbq_kdmx l_hjbx >ZevlhgZ�
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<hijhk� �DZdb_ hiulu \Zf ba\_klgu �ba dmjkh\ nbabdb b obfbb��ih^l\_j`^Zxsb_ ke_^mxsb_ iheh`_gby� Z� \_s_kl\Z khklh�yl ba fhe_dme� [� fhe_dmeu h[jZah\Zgu ZlhfZfb"Hl\_l�Z� Baf_g_gb_ nbabq_kdh]h khklhygby \_s_kl\Z ih^l\_j`^Z_lfhe_dmeyjgh_ kljh_gb_� GZijbf_j� ^bnnmaby� bkiZj_gb_�jZkl\hj_gb_ \_s_kl\�[� :lhfZjgh_ kljh_gb_ fhe_dme ih^l\_j`^Z_l obfbq_kdb_ j_�Zdpbb� k\yaZggu_ k i_j_]jmiibjh\dhc Zlhfh\ b h[jZah\Zgb_fgh\uo fhe_dme� GZijbf_j² h[jZah\Zgb_ f_^gh]h dmihjhkZ�
<hijhk � �Ba dmjkZ nbabdb \Zf ba\_klgh y\e_gb_ ^bnnmabb� Ijb\_^bl_ijbf_ju b h[tykgbl_ wlh y\e_gb_ \ k\_l_ mq_gby h fhe_dmeZo�Hl\_l�>bnnmaby wlh kihkh[ghklv fhe_dme �Zlhfh\� qZklbp� h^gh]h\_s_kl\Z ijhgbdZlv f_`^m fhe_dmeZfb �ZlhfZfb� qZklbpZfb�^jm]h]h \_s_kl\Z� H[tykgy_lky l_f� qlh fhe_dmeu �Zlhfu� qZk�lbpu� gZoh^ylky \ g_ij_ju\ghf ^\b`_gbb b f_`^m gbfb bf_�xlky ijhf_`mldb� Ijbf_j� jZkl\hj_gb_ kheb� kZoZjZ \ \h^_�Ihemq_gb_ kieZ\h\ f_lZeeh\�JZkl\hj_gb_² qZklguc kemqZc ^bnnmabb�
<hijhk� �Q_f hlebqZxlky ihgylby ©Zlhfª b ©fhe_dmeZª"Hl\_l� Zlhf fhe_dmeZ�� G_ h[eZ^Z_l khklZ\hf bk\hckl\Zfb l_o \_s_kl\� \ kh�klZ\ dhlhjuo \oh^bl�� Obfbq_kdb g_^_ebf��� :lhf g_ h[yaZl_evgh \oh^bl\ khklZ\ fhe_dmeu�

�� F_evqZcrZy qZklbpZ \_s_�kl\Z� h[eZ^ZxsZy _]h khklZ\hfb obfbq_kdbfb k\hckl\Zfb��� Obfbq_kdb ^_ebfZ��� Fhe_dmeZ h[yaZl_evgh kh�klhbl ba Zlhfh\�
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<hijhk� �DZd mq_gb_ h fhe_dmeZo h[tykgy_l nbabq_kdb_ y\e_gby"Ijb\_^bl_ ijbf_ju�Hl\_l�Mq_gb_ h fhe_dmeZo h[tykgy_l lZdb_ nbabq_kdb_ y\e_gby�lZdb_ dZd dbi_gb_� ieZ\e_gb_� ^bnnmaby� bkiZj_gb_ b l�^�Ijb\_^_f ijbf_j� JZkkfhljbf lZdh_ y\e_gb_� dZd jZkl\hj_�gb_ kheb beb kZoZjZ \ \h^_� <k_ wlb \_s_kl\Z khklhyl ba fhe_�dme� dhlhju_ gZoh^ylky gZ g_dhlhjhf jZkklhygbb ^jm] hl ^jm]Z�b \ ihklhygghf oZhlbq_kdhf ^\b`_gbb�Dh]^Z fhe_dmeu kZoZjZ beb kheb ihiZ^Zxl \ \h^m� hgb gZ�qbgZxl ijhgbdZlv \ f_`fhe_dmeyjgu_ ijhf_`mldb� ih^ ^_ckl�\b_f ijbly`_gby fhe_dme \h^u� JZkl\hj_gb_ fh`_l ijhbkoh�^blv ^h hij_^_ezggh]h ij_^_eZ� ihke_ gZkus_gby jZkl\hjZijhp_kk jZkl\hj_gby ij_djZsZ_lky� \uiZ^Z_l hkZ^hd�Ijb ih\ur_gbb l_fi_jZlmju fhe_dmeu gZqbgZxl ^\b]Zlvky[uklj__� m\_ebqb\Z_lky kdhjhklv jZkl\hj_gby� b jZkl\hjy_lky[hevr__ dhebq_kl\h \_s_kl\Z�
<hijhk� �Ihq_fm ^ey h[tykg_gby obfbq_kdbo ij_\jZs_gbc ke_^m_lbkihevah\Zlv ihgylb_ g_ lhevdh h fhe_dmeZo� gh b h[ ZlhfZo"Hl\_l�< oh^_ obfbq_kdbo j_Zdpbc \aZbfh^_ckl\mxl Zlhfu� fhe_�dmeu gh\uo \_s_kl\�Fhe_dmeZ ² wlh obfbq_kdb ^_ebfZy qZklbpZ \_s_kl\Z� ZZlhf g_ baf_gy_lky \ oh^_ obfbq_kdbo ij_\jZs_gbc� Ihwlhfmijb h[tykg_gbb obfbq_kdbo ij_\jZs_gbc ke_^m_l bkihevah�\Zlv ihgylby b h fhe_dmeZo� b h[ ZlhfZo�
<hijhk� �GZ hkgh\_ ij_^klZ\e_gbc h[ ZlhfZo b fhe_dmeZo h[tykgbl_ijhp_kk jZaeh`_gby \h^u�



��

Hl\_l�<h^Z khklhbl ba fhe_dme� dhlhju_ k\yaZgu f_`^m kh[hc f_`�fhe_dmeyjgufb k\yayfb� < khklZ\ dZ`^hc fhe_dmeu \h^u \oh^yl^\Z ZlhfZ \h^hjh^Z b h^bg Zlhf dbkehjh^Z �Jbk� �� klj� ����Ijb ijhimkdZgbb ihklhyggh]h we_dljbq_kdh]h lhdZ fhe_dm�eyjgu_ k\yab jZajmrZxlky� \h^Z jZaeZ]Z_lky gZ \h^hjh^ b db�kehjh^� \ ljm[d_ ijb[hjZ k iheh`bl_evgh aZjy`_gguf we_dljh�^hf kdZieb\Zxlky Zlhfu dbkehjh^Z� ijbqzf hgb h[t_^bgyxlky\ ^\moZlhfgmx fhe_dmem dbkehjh^Z� :lhfu \h^hjh^Z kdZieb�\Zxlky \ ljm[d_ k hljbpZl_evgh aZjy`_gguf we_dljh^hf b�h[t_^bgyykv ih ^\Z� h[jZamxl ^\moZlhfgmx fhe_dmem \h^hjh�^Z� lZd dZd Zlhfh\ \h^hjh^Z \ khklZ\_ fhe_dmeu \h^u \ ^\Z jZaZ[hevr_� lh b ]ZaZ ihemqZ_lky \ ^\Z jZaZ [hevr_ ih h[tzfm�
<hijhk� �DZd k ihabpbb Zlhfgh�fhe_dmeyjgh]h mq_gby h[tykgblv�Z� bkiZj_gb_ \h^u� [� jZaeh`_gb_ \h^u ih^ ^_ckl\b_f ihklh�yggh]h we_dljbq_kdh]h lhdZ"Hl\_l�Z� bkiZj_gb_ \h^u ² wlh hlju\ hl^_evguo fhe_dme� h[eZ^Zx�sbo gZb[hevr_c kdhjhklvx ^\b`_gby b wg_j]b_c� hl hk�lZevguo fhe_dme \h^u� Ijb gZ]j_\Zgbb kdhjhklv ^\b`_gbyfhe_dme \hajZklZ_l� b bkiZj_gb_ mkbeb\Z_lky�[� JZaeh`_gb_ \h^u ih^ ^_ckl\b_f ihklhyggh]h we_dljbq_�kdh]h lhdZ ² wlh obfbq_kdh_ ij_\jZs_gb_� k\yaZggh_ kjZks_ie_gb_f fhe_dmeu \h^u gZ Zlhfu b h[jZah\Zgb_f gh�\uo fhe_dme² dbkehjh^Z b \h^hjh^Z�
<hijhk� �Ijb\_^bl_ ijbf_ju \_s_kl\ k fhe_dmeyjguf b g_fhe_dm�eyjguf kljh_gb_f� DZd wlb \_s_kl\Z hlebqZxlky ih k\hckl�\Zf"Hl\_l�<_s_kl\Z k fhe_dmeyjguf kljh_gb_f khklhyl ba fhe_dme� b\ l\_j^hf khklhygbb \ maeZo bo djbklZeebq_kdhc j_rzldb �_keb



��

lZdZy _klv� lZd `_ gZoh^ylky fhe_dmeu� Wlb \_s_kl\Z qZs_ \k_�]h \ ghjfZevghf khklhygbb `b^dhklb beb ]Zau� j_`_ l\_j^u_\_s_kl\Z k gbadhc l_fi_jZlmjhc ieZ\e_gby b bkiZj_gby� \hkd�iZjZnbg� `b^dhklb ² \h^Z� kibjlu� dbkehlu� wnbju b l� ^�� \k_]Zau�<_s_kl\Z k g_fhe_dmeyjguf �ZlhfZjguf� kljh_gb_f \ hk�gh\ghf l\zj^u_� h[eZ^Zxl \ukhdhc l_fi_jZlmjhc ieZ\e_gby bdbi_gby� `_e_ah� hklZevgu_ f_lZeeu�<k_ f_lZeeu bf_xl Zlhfgmx djbklZeebq_kdmx j_rzldm�wlbf h[tykgy_lky bo we_dljh� b l_iehijh\h^bfhklv b f_lZeeb�q_kdbc [e_kd�
<hijhk���H^bg ba hdkb^h\ m]e_jh^Z �ba\_klguc \Zf m]e_dbkeuc ]Za�i_j_oh^bl \ l\_j^h_ khklhygb_ ijb l_fi_jZlmj_ hdheh ²���K� Z h^bg ba hdkb^h\ dj_fgby ieZ\blky ijb l_fi_jZlmj_hdheh �����K� DZdb_ \u\h^u h kljh_gb_ wlbo \_s_kl\ \ l\_j�^hf khklhygbb fh`gh k^_eZlv"Hl\_l�Ba ^Zgguo \hijhkZ fh`gh k^_eZlv \u\h^� qlh hdkb^ m]e_jh�^Z \ l\zj^hf khklhygbb bf__l fhe_dmeyjgh_ kljh_gb_� Z hdkb^dj_fgby² g_ fhe_dmeyjgh_ �ZlhfZjgh_��
<hijhk� ��DZdb_ \_s_kl\Z gZau\Zxlky ijhklufb b dZdb_ ² keh`�gufb" Ba gb`_ i_j_qbke_gguo gZa\Zgbc \uibrbl_ hl^_evghgZa\Zgby ijhkluo b keh`guo \_s_kl\� dbkehjh^� \h^Z� jlmlv�hdkb^ f_^b�`_e_ah� \h^hjh^� kmevnbl `_e_aZ� hdkb^ jlmlb�Hl\_l�� ijhklh_ \_s_kl\h ² khklhbl ba Zlhfh\ h^gh]h we_f_glZ�wlh� dbkehjh^� jlmlv� `_e_ah� \h^hjh^�� Keh`gh_ \_s_kl\h ² khklhbl ba Zlhfh\ jZaguo we_f_glh\�wlh� \h^Z� hdkb^ f_^b� kmevnb^ `_e_aZ� hdkb^ jlmlb�



��

<hijhk ��DZd fh`gh ^hdZaZlv� qlh dbkehjh^� jlmlv b \h^hjh^ ²ijhklu_ \_s_kl\Z� Z \h^Z b hdkb^ jlmlb ² keh`gu_ \_s_kl�\Z" DZd hiulguf iml_f fh`gh ^hdZaZlv� qlh kmevnb^ `_e_�aZ ² keh`gh_ \_s_kl\h" DZdh\u mkeh\by \hagbdgh\_gby b l_�q_gby j_Zdpbc h[jZah\Zgby kmevnb^Z `_e_aZ"Hl\_l�� dbkehjh^� jlmlv b \h^hjh^ g_evay jZaeh`blv gZ khklZ\eyx�sb_ \_s_kl\Z� Ba gbo fh`gh ihemqblv keh`gu_ \_s_kl\Z�hdkb^ jlmlb� \h^m�� <h^m ² fh`gh jZaeh`blv ih^ ^_ckl\b_f we_dljbq_kdh]hlhdZ gZ dbkehjh^ b \h^hjh^� beb ihemqblv ba wlbo \_s_kl\�� Hdkb^ jlmlb fh`gh ihemqblv ijb hdbke_gbb jlmlb dbkehjh^hf�� Kmevnb^ `_e_aZ fh`gh ihemqblv ba k_ju b `_e_aguo hib�ehd� _keb kf_rZlv hibedb k ihjhrdhf� Z aZl_f kf_kv gZ]j_lv\ ijh[bjd_ ^h gZqZeZ obfbq_kdhc j_Zdpbb�J_Zdpby \hagbdZ_l ijb gZ]j_\Zgbb b l_qzl k \u^_e_gb_f l_�iehlu� Ihke_ gZqZeZ j_Zdpbb gZ]j_\ fh`gh ij_djZlblv�
<hijhk ��Q_f hlebqZxlky ih khklZ\m b k\hckl\Zf kf_kb hl obfbq_�kdbo kh_^bg_gbc" Ijb\_^bl_ ijbf_ju�Hl\_l� Kf_kb Obfbq_kdb_ kh_^bg_gby�� KhklZ\ kf_k_c i_j_f_gguc�GZijbf_j� hibedb b i_khdfh`gh kf_rZlv \ ex[uo dh�ebq_kl\Zo�

�� <_s_kl\Z \ kf_kb khojZgy�xl k\hb k\hckl\Z�² dbkehjh^ b \h^hjh^ ]Zau�² dbkehjh^ ih^^_j`b\Z_l]hj_gb_� \ Zlfhkn_j_ dbkeh�jh^Z emqbgdZ \kiuob\Z_l�² `_e_ah ijbly]b\Z_lkyfZ]gblhf�

��KhklZ\ obfbq_kdbo kh_^bg_gbcihklhygguc�GZijbf_j� ^ey ihemq_gby \h^u g_�h[oh^bfh \aylv \h^hjh^ b dbkeh�jh^ \ khhlghr_gbb ������<_s_kl\Z� h[jZamxsb_ kh_^bg_�gby k\hb k\hckl\Z g_ khojZgyxl�lZd dZd ihemqZ_lky obfbq_kdh_ kh�_^bg_gb_ k ^jm]bfb k\hckl\Zfb�² \h^Z ² `b^dhklv� [eZ]h^Zjydhlhjhc fh`gh ihlmrblv h]hgv�² hdkb^ `_e_aZ g_ ijbly]b\Z_lkyfZ]gblhf�



��

<hijhk� ��Qlh gZau\Z_lky obfbq_kdbf we_f_glhf" Ihq_fm g_evayhlh`^_kl\eylv ihgylby ©obfbq_kdbc we_f_glª� ©ijhklh_\_s_kl\hª� ©Zlhfª"Hl\_l�Obfbq_kdbc we_f_gl ² wlh \k_ wlZfu hij_^_ezggh]h \b^Z�Obfbq_kdb_ we_f_glu \oh^yl \ khklZ\ ijhkluo b keh`guo \_�s_kl\� gh hgb g_ h[eZ^Zxl nbabq_kdbfb k\hckl\Zfb wlbo \_�s_kl\�Ijhklu_ \_s_kl\Z khklhyl ba Zlhfh\ h^gh]h obfbq_kdh]hwe_f_glZ �l� _� Zlhfh\ h^gh]h lbiZ�� Ijhklu_ \_s_kl\Z h[eZ^Z�xl nbabq_kdbfb k\hckl\Zfb� Fh]ml gZoh^blvky \ l\_j^hf�`b^dhf� ]Zahh[jZaghf khklhygbb�:lhf ² wlh f_evqZcrZy obfbq_kdb g_^_ebfZy qZklbpZ \_�s_kl\Z� :lhfu fh]ml [ulv jZaguo \b^h\ b h[eZ^Zxl hij_^_�ezggufb k\hckl\Zfb� obfbq_kdbc we_f_gl g_ h[eZ^Z_l k\hckl�\Zfb Zlhfh\�
Klj� ��� <hijhk� ��Ijb jZaeh`_gbb h^gh]h keh`gh]h \_s_kl\Z h[jZamxlkyhdkb^ f_^b b \h^Z� DZdb_ obfbq_kdb_ we_f_glu \oh^yl \ kh�klZ\ wlh]h \_s_kl\Z"Hl\_l�< khklZ\ wlh]h \_s_kl\Z \oh^yl� f_^v� dbkehjh^� \h^hjh^�
<hijhk� ��Qlh gZau\Z_lky fZkkhc ZlhfZ b \ dZdbo _^bgbpZo hgZ ba�f_jy_lky" Hij_^_ebl_� \h kdhevdh jZa fZkkZ ZlhfZ k_ju[hevr_ fZkku ZlhfZ \h^hjh^Z b fZkku ZlhfZ dbkehjh^Z�Hl\_l�FZkkZ ZlhfZ baf_jy_lky \ Zlhfguo _^bgbpZo fZkku� :lhf�gZy _^bgbpZ fZkku wlh ���� fZkku ZlhfZ m]e_jh^Z�



��

P$6 �� Z�_�f� P$G � Z�_�f� P$2 �� Z�_�f��fZkkZ ZlhfZ k_ju fZkkZ ZlhfZ \h^hjh^Z fZkkZ ZlhfZ dbkehjh^ZagZqbl� fZkkZ ZlhfZ k_ju \ �� jZaZ [hevr_ fZkku ZlhfZ \h^hjh�^Z b \ � jZaZ [hevr_ fZkku ZlhfZ dbkehjh^Z�
<hijhk� ��Fh]ml eb \ khklZ\ dZdhc�eb[h fhe_dmeu \oh^blv ke_^mxsb_fZkku dbkehjh^Z b k_ju� Z� � Z�_�f�� [� �� Z�_�f�� \� �� Z�_ f�� ]��� Z�_�f�" >Zcl_ h[tykg_gby�Hl\_l�� g_ fh]ml \oh^blv \ khklZ\ fhe_dmeu ke_^mxsb_ fZkku db�kehjh^Z b k_ju� � Z�_�f�� �� Z�_�f�LZd dZd \ khklZ\ fhe_dmeu fh]ml \oh^blv lhevdh p_eu_ Zlh�fu� agZqbl Zlhfgu_ fZkku \oh^ysbo \ khklZ\ fhe_dme Zlhfh\^he`gu [ulv djZlgu ���lb \ kemqZ_ dbkehjh^Z beb ���f \ kem�qZ_ k_ju� � b �� g_ ^_eylky gZ �� beb �� �k ihemq_gb_f p_euoqbk_e��� Fh]ml \oh^blv \ khklZ\ fhe_dmeu Zlhfgu_ fZkku��� djZlgu_ ���lb² �� Z�_�f� b �� Z�_�f� \ kemqZ_ dbkehjh^Z��� djZlgu_ ���f² �� Z�_�f� \ kemqZ_ k_ju�
<hijhk� ��Qlh h[hagZqZ_l obfbq_kdbc agZd beb kbf\he" Qlh gZau\Z�_lky dhwnnbpb_glhf" GZq_jlbl_ \ l_ljZ^yo lZ[ebpm b \ib�rbl_ \ g__ ih mdZaZgghfm gb`_ h[jZapm ke_^mxsb_ aZibkb� �&��+� 2� �+� �&X� �6� �)H�Hl\_l�� Obfbq_kdbc agZd beb kbf\he h[hagZqZ_l gZa\Zgb_ we_f_glZ�wlh [md\u eZlbgkdbo gZa\Zgbc we_f_glh\ �gZqZevgZy beb gZ�qZevgZy b h^gZ ba ihke_^mxsbo��� Dhwnnbpb_glhf gZau\Z_lky pbnjZ� dhlhjZy klZ\blky i_j_^obfbq_kdbf agZdhf� ^ey h[hagZq_gby dhebq_kl\Z Zlhfh\^Zggh]h we_f_glZ�



��

Obfbq_kdbc agZdobfbq_kdh]hwe_f_glZ b dhwn�nbpb_gl
GZa\Zgb_obfbq_kdh�]h we_f_g�lZ

Qbkeh Zlhfh\^Zggh]h obfbq_�kdh]h we_f_glZ
FZkkZ�\ Z�_�f��

�K�G��G�KX�6�)H

M]e_jh^<h^hjh^Dbkehjh^<h^hjh^F_^vK_jZ@_e_ah

�������

�� � � ��� � � �� � �� ��� � � �� � �� ���� � �� ���� � �� ���
<hijhk� ��GZibrbl_ obfbq_kdb_ agZdb ke_^mxsbo we_f_glh\� Zexfb�gby� dZevpby� dj_fgby b nhknhjZ� Ihykgbl_� qlh hgb h[hagZ�qZxl�Hl\_l��� :� ² h^bg Zlhf Zexfbgby �Zexfbgbc���� KZ² h^bg Zlhf dZevpby �dZevpbc���� 6L ² h^bg Zlhf dj_fgby �kbebpbmf���� J ² h^bg Zlhf nhknhjZ �Iw��

AZ^Zqb d �� �� �� �klj� ���
<hijhk� �H[tykgbl_ j_Zdpbx kh_^bg_gby `_e_aZ k k_jhc \ k\_l_ mq_�gby h[ ZlhfZo� Ihq_fm wlb we_f_glu kh_^bgyxlky \ fZkkh\uohlghr_gbyo ���"Hl\_l�Bf__l j_Zdpbx )H�6 )H6� AgZqbl \ kmevnb^_ `_e_aZ gZh^bg Zlhf `_e_aZ ijboh^blky h^bg Zlhf k_ju� :lhfgu_ fZkku$U �)H� ��� D $U �6� ��� >ey lh]h� qlh[u gZclb fZkkh\u_ hlgh�r_gby wlbo we_f_glh\� g_h[oh^bfh khklZ\blv hlghr_gb_�



��

�������6�$U�)H�$U   �
<hijhk� �Ba\_klgh \_s_kl\h� \ dhlhjhf gZ � ZlhfZ f_^b ijboh^bl�ky � Zlhf k_ju� < dZdbo fZkkh\uo hlghr_gbyo gm`gh \aylvf_^v b k_jm� qlh[u h[Z \_s_kl\Z iheghklvx \klmibeb \ j_Zd�pbx"J_r_gb_�>Zgh�\_s_kl\Z ±�KX ² ^\Z ZlhfZ f_^b6 ² h^bg Zlhf k_jufZkkh\u_ hlghr_gby f_^b b k_ju

$U �&X� ��$U ��KX� �� � � ���$U �6� ��
�������X�K��:]   ��$ 6UHl\_l� >ey ihegh]h \klmie_gby f_^b b k_ju \ j_Zdpbx bo gZ�^h \aylv \ khhlghr_gbb ����

<hijhk� �D_f b dh]^Z [ue hldjul aZdhg ihklhygkl\Z khklZ\Z">Zcl_ hij_^_e_gb_ b ihykgbl_ kmsghklv wlh]h aZdhgZ k lhqdbaj_gby mq_gby h[ ZlhfZo�Hl\_l�AZdhg ihklhygkl\Z khklZ\Z \_s_kl\ [ue hldjul njZgpma�kdbf mqzguf @� Ijmklhf \ ���� ]� Hg nhjfmebjm_lky ke_^mx�sbf h[jZahf�² dZ`^h_ obfbq_kdb qbklh_ \_s_kl\h g_aZ\bkbfh hl f_k�lZ gZoh`^_gby b kihkh[Z ihemq_gby bf__l h^bg b lhl `_ ih�klhygguc khklZ\�Obfbq_kdh_ \_s_kl\h fh`gh ihemqblv jZaebqgufb kihkh�[Zfb� ^ey h^gh]h b lh]h `_ \_s_kl\Z kihkh[h\ ihemq_gby fh�`_l [ulv g_kdhevdh� gh g_aZ\bkbfh hl kihkh[Z ihemq_gby� \ _]hkhklZ\ [m^_l \oh^blv hij_^_ezggh_ qbkeh Zlhfh\ hij_^_ezgguo

l�_� ijb h^bgZdh\uo dhebq_kl\Zo Zlh�fh\ `_e_aZ b k_ju bo fZkku [m^ml kh�hlghkblvky dZd ����



��

we_f_glh\� b hgh [m^_l h[eZ^Zlv hij_^_e_ggufb obfbq_kdbfbb nbabq_kdbfb k\hckl\Zfb�GZijbf_j� \h^Z \k_]^Z [m^_l khklhylv ba Zlhfh\ \h^hjh^Z bdbkehjh^Z \ khhlghr_gbb ���� bf_ggh lZdhc _H± khklZ\ hij_^_�ey_l ^Zevg_crb_ k\hckl\Z�
<hijhk� �<h^hjh^ kh_^bgy_lky k k_jhc \ fZkkh\uo hlghr_gbyo �����Bkihevamy ^Zggu_ h[ hlghkbl_evguo Zlhfguo fZkkZo wlbowe_f_glh\� \u\_^bl_ obfbq_kdmx nhjfmem k_jh\h^hjh^Z� DZ�dh_ agZq_gb_ bf__l aZdhg ihklhygkl\Z khklZ\Z \_s_kl\Z ^ey\u\_^_gby obfbq_kdbo nhjfme"J_r_gb_�Ba aZdhgZ ihklhygkl\Z khklZ\Z \_s_kl\� fu agZ_f� qlh ob�fbq_kdb qbklh_ \_s_kl\h \k_]^Z bf__l h^bg b lhl `_ khklZ\�hljZ`zgguc \ obfbq_kdhc nhjfme_� agZy fZkkh\u_ hlghr_gbywe_f_glh\ b bo hlghkbl_evgu_ Zlhfgu_ fZkku� fu fh`_f \u�\_klb obfbq_kdmx nhjfmem \_s_kl\Z�

>Zgh�
�q�fZk�� �q�fZk��6�P �+�P  

G[�6\ �"
$U �+� � $U �6� ��� f�q� \h^hjh^Z² �� f�q� k_juo f�q� \h^hjh^Z² �� f�q� k_ju����������    oo f�q� \h^hjh^Z�lZd dZd qbkeh Zlhfh\ + p_eh_�Ke_^h\Zl_evgh� gZ � Zlhf k_ju ijboh^blky � ZlhfZ \h^hjh^ZHl\_l� +�6�

<hijhk� �Ijbf_gyy k\_^_gby h[ hlghkbl_evguo Zlhfguo fZkkZo ob�fbq_kdbo we_f_glh\� khklZ\vl_ obfbq_kdmx nhjfmem kmevnZ�lZ f_^b� _keb fZkkh\u_ hlghr_gby \ g_c f_^b� k_ju b dbkehjh�^Z khhl\_lkl\_ggh jZ\gu ������



��

J_r_gb_�>Zgh�P�&X��P�6��P�2�   �����&X[6\2] ² "
$U �KX� �� $U �6� �� $U �2� ���� � f�q� KX ² � f�q� 6�� f�q� KX ² o� f�q� 6[� � ��� �  �� f�q k_juo �� m � AgZqbl� \ khklZ\ kmevnZlZ f_^b\oh^bl h^bg Zlhf f_^b b h^bg Zlhf k_ju�� � f�q� KX ² � f�q� 2�� f�q� KX ² o f�q� 2o � ��� �  �� f�q� dbkehjh^Z ] ����  �< kmevnZl_ f_^b � ZlhfZ dbkehjh^Z�Hl\_l� &X62��<hijhk� �DZdh_ ijZdlbq_kdh_ agZq_gb_ bf__l aZdhg ihklhygkl\Z kh�klZ\Z \_s_kl\Z"Hl\_l�AZdhg ihklhygkl\Z khklZ\Z \_s_kl\Z iha\hey_l \u\h^blvobfbq_kdb_ nhjfmeu \_s_kl\�

<hijhk� �Qlh ihdZau\Z_l obfbq_kdZy nhjfmeZ" Ijb\_^bl_ ijbf_ju�Hl\_l�Obfbq_kdZy nhjfmeZ ihdZau\Z_l Zlhfu dZdbo we_f_glh\ b \dZdhf dhebq_kl\_ \oh^yl \ khklZ\ \_s_kl\Z�GZijbf_j��+�62� ² q_luj_ fhe_dmeu k_jghc dbkehlu� < khklZ\ fhe_�dmeu \oh^yl� ^\Z ZlhfZ \h^hjh^Z� h^bg Zlhf k_ju b q_luj_ZlhfZ dbkehjh^Z�
<hijhk� �Fh`gh eb \ujZablv fZkku kmevnb^Z `_e_aZ �\ Z�_�f�� ke_�^mxsbfb qbkeZfb� Z� ��� [� ���� \� ���� ]� ���" Ihq_fm"



��

Hl\_l�0U �)H6� ����� ���:lhfgZy fZkkZ kmevnb^Z `_e_aZ lhevdh djZlgZ ��� \ aZ\bkb�fhklb hl lh]h� kdhevdh fhe_dme \_s_kl\Z \aylv� Lh]^Z fZkku)H6 fh`gh \ujZablv lhevdh qbkeZfb�[� ��� Z�_�f� ² � fhe_dmeu )H6 b]� ��� Z�_�f� ² � fhe_dmeu )H6�
<hijhk� �GZibrbzl_ obfbq_kdb_ nhjfmeu \_s_kl\� _keb ba\_klgh�qlh \ khklZ\ bo \oh^yl� Z� Zlhf `_e_aZ b ljb ZlhfZ oehjZ�[� ^\Z ZlhfZ Zexfbgby b ljb ZlhfZ dbkehjh^Z� \� Zlhf dZev�pby� Zlhf m]e_jh^Z b ljb ZlhfZ dbkehjh^Z� <uqbkebl_ hlgh�kbl_evgu_ fhe_dmeyjgu_ fZkku ^Zgguo \_s_kl\�Hl\_l�Z� Oehjb^ `_e_aZ )H&O�� 0U �)H&O�� ������� � � ������[� Hdkb^ Zexfbgby :��H��FU�:O�H�� �� � ���� � � ����\� DZj[hgZl dZevpby &D&2�� 0U �&D&2�� �������� � � ����
<hijhk� ��<uqbkebl_ fZkkh\u_ ^heb we_f_glh\ \ ijhp_glZo ih nhj�fmeZf� �� &X62� ² kmevnZl f_^b� �� )H�2� ² hdkb^ `_e_aZ��� +12� ² ZahlgZy dbkehlZ�J_r_gb_��� >Zgh� &X62�: �&X� ² ": �6� ² ": �2� ² "

:] �&X62�� �������� � � ���: �&X� ����� � ���� ���
:�6� ����� � ���� ���
:�2� ����� � ���� ���Hl\_l�: �KX� ���� : �6� ���� : �2� ���



��

�� >Zgh�)_�2�: �)_� ² ": �2� ² "
0U �)H�2�� �� � ���� � � ���: �)H� ������ � ���� ���
: �2� ����� � ���� ���Hl\_l� : �)H� ���� : �2� ����

��>Zgh�+12�: �+� ² ": �1� ² ": �2� ² "
0U �+12�� ������� � � ��: �+� ��� � ���� ����
: �1� ���� � ���� ���� �
: �2� ���� � ���� ���� �Hl\_l� : �G� ² ����� : �1� ������ : �2� �����

<hijhk� ��Ih h[jZapm� ijb\_^_gghfm gZ k� �� mq_[gbdZ� ihykgbl_� qlhh[hagZqZxl obfbq_kdb_ nhjfmeu� +J2� 2�� +�� +�62�� &X2�Hl\_l�Obfbq_kdZynhjfmeZ \_�s_kl\Z +J2 H� G�
GZa\Zgb_ \_�s_kl\Z hdkb^ jlmlb dbkehjh^ \h^hjh^
H^gZ fhe_dmeZ^Zggh]h \_s_�kl\Z

h^gZ fhe_dmeZhdkb^Z jlmlb h^gZ fhe_dmeZdbkehjh^Z h^gZ fhe_dmeZ\h^hjh^Z
DZq_kl\_gguckhklZ\ �ba dZ�dbo obfbq_�kdbo we_f_g�lh\ ^Zggh_\_s_kl\h kh�klhbl�

\ khklZ\ hdkb�^Z jlmlb \oh�^yl we_f_gludbkehjh^ bjlmlv2 b +J

\ khklZ\ dbkeh�jh^Z \oh^blwe_f_gl dbkeh�jh^ H
\ khklZ\ \h^h�jh^Z \oh^blwe_f_gl \h^h�jh^ +



��

Obfbq_kdZynhjfmeZ \_�s_kl\Z +J2 H� G�
Dhebq_kl\_g�guc khklZ\ h^bg Zlhf jlm�lb +J b h^bgZlhf dbkehjh�^Z 2�P�+J����P�2� ������

^\Z ZlhfZ db�kehjh^Z 2 ^\Z ZlhfZ \h�^hjh^Z G

2lghkbl_evgZyfhe_dmeyjgZyfZkkZ
0U�+J2�   ������   ���

FU�2��  ���� �� FU�G��  ��� �
Dhebq_kl\h\_s_kl\Z � fhev fhe_�dme hdkb^Zjlmlb

� fhev fhe_dmedbkehjh^Z � fhev fhe_dme\h^hjh^Z
FheyjgZyfZkkZ ���]�fhev ��]�fhev �]�fhev
Obfbq_kdZy nhjfm�eZ \_s_kl\Z +�62� &X2GZa\Zgb_ \_s_kl\Z k_jgZy dbkehlZ hdkb^ f_^bH^gZ fhe_dmeZ ^Zg�gh]h \_s_kl\Z h^gZ fhe_dmeZ k_j�ghc dbkehlu h^gZ fhe_dmeZ hd�kb^Z f_^bDZq_kl\_gguc kh�klZ\ �ba dZdbo ob�fbq_kdbo we_f_glh\^Zggh_ \_s_kl\h kh�klhbl�

\ khklZ\ k_jghc db�kehlu \oh^ylwe_f_glu� \h^hjh^�G�� k_jZ �6� b db�kehjh^ �2�
\ khklZ\ hdkb^Z jlm�lb \oh^yl we_f_gluf_^v �KX� b dbkeh�jh^ �2�

Dhebq_kl\_gguc kh�klZ\ ^\Z ZlhfZ \h^hjh^ZG� h^bg Zlhf k_ju 6b q_luj_ ZlhfZ db�kehjh^Z 2�P�+��P�6���P�2�  ������� �������

h^bg Zlhf f_^b KXb h^bg Zlhf dbkeh�jh^Z 2P�&X��P�2�  ����� ���
2lghkbl_evgZy fh�e_dmeyjgZy fZkkZ 0U�+�62��  ��������� �� FU�KXH�  ����� ��



��

Obfbq_kdZy nhjfm�eZ \_s_kl\Z +�62� &X2Dhebq_kl\h \_s_kl�\Z � fhev fhe_dme k_j�ghc dbkehlu � fhev fhe_dme hd�kb^Z f_^b�� ��FheyjgZy fZkkZ ]�fhev ]�fhev
<hijhk� ��Qlh hagZqZxl aZibkb� �+� �+�� +J2� �)H6� �+�62�"Hl\_l�Z� �G² q_luj_ ZlhfZ \h^hjh^Z�[� �G� ² ^\_ fhe_dmeu \h^hjh^Z�\� GJ2 ² h^gZ fhe_dmeZ hdkb^Z jlmlb�]� �)_6 ² iylv fhe_dme kmevnb^Z `_e_aZ�^� �G�62� ljb fhe_dmeu k_jghc dbkehlu�

AZ^Zqb d �� ����� �klj� ���
<hijhk� �Qlh lZdh_ \Ze_glghklv obfbq_kdbo we_f_glh\" Ihykgbl_wlh gZ dhgdj_lguo ijbf_jZo�Hl\_l�<Ze_glghklv ² wlh k\hckl\h Zlhfh\ obfbq_kdh]h we_f_glZijbkh_^bgylv hij_^_ezggh_ qbkeh Zlhfh\ ^jm]bo obfbq_kdbowe_f_glh\�AZ \Ze_glghklv obfbq_kdbo we_f_glh\ fh`gh ijbgylv qbk�eh� ihdZau\Zxs__� kdhevdh Zlhfh\ \h^hjh^Z fh`_l ijbkh_^b�gblv d k_[_ Zlhf ^Zggh]h we_f_glZ�GZijbf_j� 6�+ ,,, ² \Ze_glghklv k_ju jZ\gZ ^\mf�<Ze_glghklv we_f_glh\ hij_^_eyxl lZd`_ ih dbkehjh^m�dhlhjuc h[uqgh ^\mo\Ze_gl_g�



��

GZijbf_j� �26 ,,,9 ² \ wlhf kh_^bg_gbb \Ze_glghklv k_jujZ\gZ q_lujzf�
<hijhk� �Ihq_fm \Ze_glghklv \h^hjh^Z ijbgylZ aZ _^bgbpm"Hl\_l�:lhf \h^hjh^Z g_ fh`_l ijbkh_^bgblv [he__ h^gh]h ZlhfZ^jm]h]h we_f_glZ� LZdbf h[jZahf _]h m^h[gh ijbgylv aZ _^bgb�pm�
<hijhk� �< j_Zdpbb `_e_aZ k kheyghc dbkehlhc h^bg Zlhf f_lZeeZ\ul_kgy_l ^\Z ZlhfZ \h^hjh^Z� DZd wlh fh`gh h[tykgblv�ihevamykv ihgylb_f h \Ze_glghklb"Hl\_l�< \b^m lh]h� qlh \h^hjh^ h^gh\Ze_gl_g� oehj h^gh\Ze_gl_g�Z `_e_ah \ wlhc j_Zdpbb ² ^\mo\Ze_glgh� agZqbl fh`_l ijb�kh_^bgblv d k_[_ ^\Z ZlhfZ oehjZ b \ul_kgblv ba kheyghc db�kehlu ^\Z ZlhfZ \h^hjh^Z�)_��GK� )_&O��G�<<hijhk� �Hij_^_ebl_ \Ze_glghklv we_f_glh\ ih nhjfmeZf� +J2�.�6� %�2�� =Q2� 0Q2�� 1L2� &X�2� 6Q2�� 1L�2�� 62�� $V�2��&O�2��Hl\_l�< kmevnb^_ dZeby .�6 \Ze_glghklv dZeby ihklhyggZ b jZ\gZ�� \h \k_o hdkb^Zo �kh_^bg_gbyo we_f_glh\ k dbkehjh^hf� \Z�e_glghklv dbkehjh^Z ihklhyggZ b jZ\gZ �� GZibr_f gZ^ nhj�fmeZfb ba\_klgu_ \Ze_glghklb�,,2+J � 6.�, � �,,� 2% � �,,2=Q � �,,20J � ,,21L �,,� 2&X � �,,26Q � �,,� 21L � �,,26 � �,,� 2$V � �,,� 2&O �



��

Mfgh`bf \Ze_glghklv ba\_klgh]h we_f_glZ gZ qbkeh Zlhfh\wlh]h we_f_glZ \ fhe_dme_ b aZibr_f gZ^ nhjfmehc�>ey dZ`^h]h kh_^bg_gby jZa^_ebf qbkeh gZ^ nhjfmehc gZqbkeh Zlhfh\ we_f_glZ k g_ba\_klghc \Ze_glghklvx� b gZc^_flZdbf h[jZahf g_ba\_klgmx \Ze_glghklv�� � � � � �,,,, 2+J � ,,�, 6. � �,,�,,, 2% � �,,,, 2=Q � �,,,9 20J � ,,,, 21L �� � � � �� ��,,�, 2&X � �,,,9 26Q � �,,�,,, 21L � �,,9, 26 � �,,�9 2$V � �,,�9,, 2&O �
<hijhk� �>Zgu obfbq_kdb_ kbf\heu we_f_glh\ b mdZaZgZ bo \Ze_gl�ghklv� KhklZ\vl_ khhl\_lkl\mxsb_ obfbq_kdb_ nhjfmeu�, ,, 9 ,9 , ,,, 9,, ,,/L2� %D2� 32� 6Q2� DH� J+� 0Q2� )H2�,,,� ,,� ,9� ,,, ,<H� + 6� 12� &]K�Hl\_l�JZkklZ\bf gZ^ nhjfmeZfb \Ze_glghklb�,,, 2/L � ,,,, 2%D � ,,9 23 � ,,,9 26Q � ,,, 2. � ,,,, +3 �,,9,, 20Q � ,,,, 2)H � ,,,,, 2% � ,,, 6+ � ,,,9 21 � ,,,, &O&U �<uqbkebf gZbf_gvr__ h[s__ djZlgh_ \Ze_glghkl_c we_f_g�lh\ \ dZ`^hf kh_^bg_gbb b aZibr_f _]h gZ^ nhjfmeZfb�� � �� � � �,,, 2/L � ,,,, 2%D � ,,9 23 � ,,,9 26Q � ,,, 2. � ,,,, +3 ��� � � � � �,,9,, 20Q � ,,,, 2)H � ,,,,, 2% � ,,, 6+ � ,,,9 21 � ,,,, &O&U �JZa^_ebf gZbf_gvr__ h[s__ djZlgh_ gZ \Ze_glghklv dZ`^h�]h we_f_glZ b gZc^_f� lZdbf h[jZahf� bg^_dk ^ey dZ`^h]h we_�f_glZ�� � �� � � �,,�, 2/L � ,,,, 2%D � �,,�9 23 � �,,,9 26Q � ,,�, 2. � �,,,, +3 �



��

�� � � � � �
�,,�9,, 20Q � ,,,, 2)H � �,,�,,, 2% � ,,�, 6+ � �,,,9 21 � �,,,, &O&U �

<hijhk� �Ihevamykv ^Zggufb lZ[ebpu � �k� ���� khklZ\vl_ obfbq_�kdb_ nhjfmeu kh_^bg_gbc k dbkehjh^hf ke_^mxsbo obfbq_kdbowe_f_glh\� =Q� %� %H� &R� 3E� 1L� GZah\bl_ bo�Hl\_l��� =Q2 hdkb^ pbgdZ��� <�2� ² hdkb^ [hjZ��� <_H hdkb^ [_jbeeby��� KhH hdkb^ dh[ZevlZ �,,�� &R�&� ² hdkb^ dh[ZevlZ �,,,���� JEH² hdkb^ k\bgpZ �,,�� JEH� ² hdkb^ k\bgpZ �,9���� 1L2 ² hdkb^ gbd_ey �,,�� 1L�2� ² hdkb^ gbd_ey �,,,��
<hijhk� �KhklZ\vl_ nhjfmeu hdkb^h\� f_^b �,�� `_e_aZ �,,,�� \hevn�jZfZ �9,�� `_e_aZ �,,�� m]e_jh^Z �,9�� k_ju �9,�� heh\Z �,9�� fZj�]ZgpZ �9,,��Hl\_l�Z� KX�2�[� )_�2�� \� :2��]� )H2� ^� KH��H� 62�� `� 6Q2��a� 0Q�2�<hijhk� �Baeh`bl_ kmsghklv hkgh\guo iheh`_gbc Zlhfgh�fhe_dmeyjgh]h mq_gby�Hl\_l��� Kms_kl\mxl \_s_kl\Z k fhe_dmeyjguf b g_fhe_dmeyj�guf kljh_gb_f��� F_`^m fhe_dmeZfb bf_xlky ijhf_`mldb� jZaf_ju dhlh�juo aZ\bkyl hl Z]j_]Zlgh]h khklhygby \_s_kl\Z b l_fi_jZlmju���Fhe_dmeu gZoh^ylky \ g_ij_ju\ghf ^\b`_gbb�



��

�� F_`^m fhe_dmeZfb kms_kl\mxl kbeu \aZbfgh]h ijbly�`_gby b hllZedb\Zgby��� Fhe_dmeu khklhyl ba Zlhfh\� dhlhju_� dZd b fhe_dmeu�gZoh^ylky \ g_ij_ju\ghf ^\b`_gbb��� :lhfu h^gh]h \b^Z hlebqZxlky hl Zlhfh\ ^jm]h]h \b^ZfZkkhc b k\hckl\Zfb��� Ijb nbabq_kdbo y\e_gbyo fhe_dmeu khojZgyxlky� ijbobfbq_kdbo� dZd ijZ\beh� jZajmrZxlky��� M \_s_kl\ k fhe_dmeyjguf kljh_gb_f \ l\zj^hf khklhy�gbb \ maeZo djbklZeebq_kdbo j_rzlhd gZoh^ylky fhe_dmeu��� M \_s_kl\ k g_fhe_dmeyjguf kljh_gb_f \ maeZo djbklZe�ebq_kdbo j_r_lhd gZoh^ylky Zlhfu beb ^jm]b_ qZklbpu�
<hijhk� �DZdb_ y\e_gby ih^l\_j`^Zxl� Z� ^\b`_gb_ fhe_dme� [� gZ�ebqb_ f_`^m fhe_dmeZfb ijhf_`mldh\"Hl\_l�>\b`_gb_ fhe_dme fh]ml ih^l\_j^blv lZdb_ y\e_gby� dZd^bnnmaby� bkiZj_gb_� jZkl\hj_gb_�GZebqb_ f_`^m fhe_dmeZfb ijhf_`mldh\ fh`gh ih^l\_j�^blv \hafh`ghklvx k`Zlby `b^dhkl_c� ]Zah\ b ^Z`_ l\zj^uol_e� Z lZd`_ y\e_gbyfb ^bnnmabb b jZkl\hj_gby h^gbo \_s_kl\\ ^jm]bo�
<hijhk���Q_f hlebqZ_lky ^\b`_gb_ fhe_dme \ ]ZaZo� `b^dhklyo�l\_j^uo \_s_kl\Zo"Hl\_l�Kdhjhklv ^\b`_gby fhe_dme \ \_s_kl\Zo aZ\bkbl hl \aZbf�gh]h ijbly`_gby b jZkklhygby f_`^m fhe_dmeZfb� LZd dZdgZbf_gvr__ ijbly`_gb_ b gZb[hevr__ jZkklhygb_ f_`^m fh�e_dmeZfb \ ]ZaZo� lh b kdhjhklv ^\b`_gby fhe_dme \ ]ZaZo gZb�[hevrZy� F_^e_ggh fhe_dmeu ^\b`mlky \ `b^dhklyo� b ihqlbg_ih^\b`gu fhe_dmeu \ l\zj^uo \_s_kl\Zo�



��

<hijhk���Q_f hlebqZxlky ih k\hbf nbabq_kdbf k\hckl\Zf l\_j^u_\_s_kl\Z k fhe_dmeyjguf b g_fhe_dmeyjguf kljh_gb_f"Hl\_l�K\yab f_`^m fhe_dmeZfb� jZkiheh`_ggufb \ maeZo djb�klZeebq_kdhc j_rzldb� keZ[u_ b ijb gZ]j_\Zgbb jZaju\Zxlky�Ihwlhfm \_s_kl\Z k fhe_dmeyjguf kljh_gb_f� dZd ijZ\beh�bf_xl gbadb_ l_fi_jZlmju ieZ\e_gby b ]hjZa^h f_gvrmxl\_j^hklv� GZijbf_j� [_euc nhknhj� W ieZ\e_gby² ���K�M \_s_kl\ k g_fhe_dmeyjguf kljh_gb_f f_`^m ZlhfZfbkms_kl\mxl kbevgu_ ZlhfZjgu_ k\yab� qlh h[_ki_qb\Z_l \ukh�dmx ijhqghklv� l\zj^hklv �ZefZa kZfuc l\zj^uc fbg_jZe gZa_fe_� b \ukhdmx l_fi_jZlmjm ieZ\e_gby� GZijbf_j� \hevnjZf�:�� W ieZ\e_gby² �����K�
AZ^ZqZ��<uqbkebl_ hlghkbl_evgu_ fhe_dmeyjgu_ fZkku� Z� hdkb^Z`_e_aZ �,,,�� [� hdkb^Z nhknhjZ �9�� \� hdkb^Z fZj]ZgpZ �9,,��Hl\_l�D� 0U �)_�H�� �� � ������� � �� ������ 0U �3�2�� �� � ���� � � ����\� 0U �FQ�2�� �� � ���� � � ����AZ^ZqZ� �Hij_^_ebl_ fZkkh\u_ ^heb we_f_glh\ \ hdkb^_ f_^b �,� b \hdkb^_ f_^b �,,�� GZc^_ggu_ fZkkh\u_ ^heb \ujZabl_ \ ijh�p_glZo�J_r_gb_��� >Zgh�&X�2

:�&X� ²": �H� ²"
0U �&X�2� �� � ���� ���:�&X� ������� � ���� �����
:�2� ����� � ���� �����

Hl\_l� :�&X� ������ :�2� �����



��

>Zgh�&X2:�&X� ²": �2� ²"
0U �&X2� ����� ��: �&X� ���� � ���� ���:�2� ���� � ���� ���Hl\_l� :�&X� ���� :�2� ����

AZ^Zqb d �� ����� �klj� ���
<hijhk� �D_f� dh]^Z b dZd [ue hldjul aZdhg khojZg_gby fZkku"Ijb\_^bl_ nhjfmebjh\dm aZdhgZ b h[tykgbl_ _]h k lhqdb aj_�gby Zlhfgh�fhe_dmeyjgh]h mq_gby�Hl\_l�AZdhg khojZg_gby fZkku \_s_kl\ [ue hldjul F�<� Ehfhgh�kh\uf \ ����]� l_hj_lbq_kdb b \ ����]� [ue ih^l\_j`^zg b wdk�i_jbf_glZevgh� Jmkkdbc mqzguc mklZgh\be� qlh _keb khkm^� kh�^_j`Zsbc f_lZee� \a\_kblv ^h b ihke_ ijhdZeb\Zgby� g_\kdju\Zy _]h� lh fZkkZ hklZg_lky [_a baf_g_gbc�Nhjfmebjh\dZ aZdhgZ a\mqbl lZd�fZkkZ \_s_kl\� \klmib\rbo \ obfbq_kdmx j_Zdpbx� jZ\gZfZkk_ h[jZah\Z\rboky \_s_kl\�K lhqdb aj_gby Zlhfgh�fhe_dmeyjgh]h mq_gby aZdhg khojZ�g_gby fZkku h[tykgy_lky lZd� \ j_amevlZl_ obfbq_kdbo j_ZdpbcZlhfu g_ bkq_aZxl b g_ \hagbdZxl� Z ijhbkoh^bl bo i_j_]jmi�ibjh\dZ� LZd dZd qbkeh Zlhfh\ ^h j_Zdpbb b ihke_ g_k hklZzlkyg_baf_gguf� lh bo h[sZy fZkkZ lh`_ g_ baf_gy_lky�
<hijhk� �< j_lhjlm �jbk� ��� gZkuiZeb ihjhrhd pbgdZ� aZdjueb ]Zah�hl\h^gmx ljm[dm aZ`bfhf� j_lhjlm \a\_kbeb b kh^_j`bfh_ijhdZebeb� Dh]^Z j_lhjlZ hklueZ� __ \gh\v \a\_kbeb� Baf_gb�eZkv eb __ fZkkZ b ihq_fm" AZl_f hldjueb aZ`bf� HklZebkveb qZrdb \_kh\ \ jZ\gh\_kbb b ihq_fm"



��

Hl\_l�Bf__f obfbq_kdmx j_Zdpbx��=Q�2� �=Q2� l�_� pbgd aZ[_j_l dbkehjh^ ba j_lhjlu�H^gZdh� \_k j_lhjlu ihke_ ijhdZeb\Zgby g_ baf_gblky \ lhfkemqZ_� _keb g_ hldju\Zlv ]Zahhl\h^gmx ljm[dm� lZd dZd ih aZ�dhgm khojZg_gby fZkku \_s_kl\� fZkkZ \_s_kl\ \ j_amevlZl_j_Zdpbb g_ baf_gy_lky� < lhf kemqZ_� _keb ]Zahhl\h^gZy ljm[dZ[m^_l hldjulZ� \_k j_lhjlu baf_gblky� lZd dZd hg m\_ebqblky aZkqzl kh_^bg_gby pbgdZ k \ha^mohf� ijhgbdrbf \ j_lhjlm�
<hijhk� �Ijb^_j`b\Zykv ihke_^h\Zl_evghklb� jZg__ ijb\_^_gghc�kf� k� ���� b mqblu\Zy \Ze_glghklv we_f_glh\� khklZ\vl_mjZ\g_gby j_Zdpbc ih ke_^mxsbf ko_fZf�� KZ�H� 7 �:O��KO� 7�1D�KO� 7 �/L�2� 7�&X�2�7 =Q�&O� 7�$O��6 7 �+��2� 7Hl\_l�� KZ�H� 7 � &D2��1D�KO� 7 �1D&,��&X�2�7 �&X2��$O��6 7 $O�6��

�:O��KO� 7 �:OKO���/L�2� 7 �/L�2�=Q�&O� 7 =Q&O���+��2� 7�+�2
<hijhk� �GZibrbl_ ih ^\Z mjZ\g_gby j_Zdpbc dZ`^h]h ba ba\_klguo\Zf lbih\ b h[tykgbl_ bo kmsghklv k lhqdb aj_gby Zlhfgh�fhe_dmeyjgh]h mq_gby�Hl\_l�J_Zdpby kh_^bg_gbb��1D�&O� �1D&O�/L�2� �/L�2Obfbq_kdZy j_Zdpby kh_^bg_gby aZdexqZ_lky \ h[jZah\Zgbb[he__ keh`gh]h \_s_kl\Z ba Zlhfh\ ^\mo beb g_kdhevdbo [he__ijhkluo�



��

�� J_Zdpby jZaeh`_gby�KZKH� &D2�&2�<�+�2� �G�2�2�<i_j_dbkv\h^hjh^ZJ_Zdpby jZaeh`_gby aZdexqZ_lky \ jZks_ie_gbb fhe_dmeu[he__ keh`gh]h \_s_kl\Z gZ Zlhfu� ba dhlhjuo aZl_f h[jZam�xlky fhe_dmeu ^jm]bo� [he__ ijhkluo \_s_kl\��� J_Zdpby aZf_s_gby0J��GKO 0J&O��G� <=Q�&X62� KX =�=Q62�Wlh j_Zdpbb� ijhl_dZxsb_ f_`^m ijhkluf b keh`guf \_�s_kl\Zfb� ijb dhlhjhc Zlhfu ijhklh]h \_s_kl\Z aZf_sZxlZlhfu h^gh]h ba we_f_glh\ keh`gh]h \_s_kl\Z��� J_Zdpby h[f_gZ+&O�1D2+ 1D&O�+�2&X62���1D2+ &X�2+���+�2J_Zdpbyfb h[f_gZ gZau\Zxl j_Zdpbb f_`^m ^\mfy keh`gu�fb \_s_kl\Zfb� \ oh^_ dhlhjuo hgb h[f_gb\Zxlky khklZ\gufbqZklyfb�
<hijhk� �>Zgu f_lZeeu� dZevpbc &D� Zexfbgbc $O� eblbc /L� Kh�klZ\vl_ mjZ\g_gby obfbq_kdbo j_Zdpbc wlbo f_lZeeh\ k dbkeh�jh^hf� oehjhf b k_jhc� _keb ba\_klgh� qlh k_jZ \ kh_^bg_gbyo kf_lZeeZfb b \h^hjh^hf ^\m\Ze_glgZ�Hl\_l��KZ�2� �KZH KZ�KO� KZKO� KZ�6 &D6�:���2� �:O�2� �:O��KO� �:OKO� �:O��6 $O�6��/L�H� �/L�2 �/L�&O� �/L&O �/L�6 /L�6<hijhk� �I_j_ibrbl_ ijb\_^_ggu_ gb`_ ko_fu mjZ\g_gbc j_Zdpbc�\f_klh agZdh\ \hijhkZ gZibrbl_ nhjfmeu khhl\_lkl\mxsbo



��

\_s_kl\� jZkklZ\vl_ dhwnnbpb_glu b ihykgbl_� d dZdhfm lb�im hlghkblky dZ`^Zy ba mdZaZgguo j_Zdpbc�=Q�" =Q2:O�HG�� 7 :O�H��"0J�GK� 0J&O��")H�" )_KO�:X�H� $X�":��&X&O� &X�"Hl\_l��=Q�2� �=Q2 �j_Zdpby kh_^bg_gby��:O�HG�� :O�H���G�H �j_Zdpby jZaeh`_gby�0J��GK� 0J&O��+�< �j_Zdpby aZf_s_gby��)H��&O� �)_KO� �j_Zdpby kh_^bg_gby��:X�H� �$X��2� < �j_Zdpby jZaeh`_gby��:���&X&O� �&X =��$O&O� �j_Zdpby aZf_s_gby�
<hijhk� �Ihq_fm \ obfbb ijbf_gyxl nbabq_kdmx \_ebqbgm ©dhebq_�kl\h \_s_kl\Zª b \ dZdbo _^bgbpZo hgZ baf_jy_lky" Hl�\_l�ihykgbl_ ijbf_jZfb�Hl\_l�>ey jZkkfhlj_gby obfbq_kdbo j_Zdpbc k dhebq_kl\_gghcklhjhg �l�_� hlghr_gb_ qbkeZ qZklbp Zlhfh\� fhe_dme�� \klm�iZxsbo \ j_Zdpbx� ijbf_gyxl nbabq_kdmx \_ebqbgm ©dhebq_�kl\h \_s_kl\Zª� ?^bgbp_c dhebq_kl\Z \_s_kl\Z y\ey_lky fhev�GZijbf_j��Z�_�f� ��Z�_�f� ��Z�_�f� fZkkh\u_ hlghr_gbyG� � &O� 7 �GK� dhebq_kl\h \_s_kl\Z, fhev , fhev ,, fhev
<hijhk� �KhklZ\vl_ ��� mjZ\g_gby ba\_klguo \Zf obfbq_kdbo j_Zd�pbc b ihykgbl_� \ dZdbo fZkkh\uo b dhebq_kl\_gguo hlghr_�gbyo j_Z]bjmxl \_s_kl\Z�



��

Hl\_l���Z�_�f� ��Z�_�f� ���Z�_�f�=Q � K�� 7 =Q&,�, fhev , fhev , fhevBa ^\mo fhe_dme ijhkluo \_s_kl\ h[jZam_lky h^gZ fhe_dmeZkeh`gh]h���Z�_�f� ��Z�_�f� ��Z�_�f� � Z� _� f0J � �GK� 7 0J&O� � G�, fhev ,, fhev , fhev , fhevBa lj_o fhe_dme \_s_kl\ \ j_amevlZl_ j_Zdpbb aZf_s_gbyh[jZamxlky ^\_ fhe_dmeu ^jm]bo \_s_kl\����Z�_�f� ���Z�_�f� ��Z�_�f��:��HG�� 7 $O�H� � �G�H,, fhev , fhev ,,, fhevBa ^\mo fhe_dme ]b^jhdkb^Z Zexfbgby \ j_amevlZl_ j_ZdpbbjZaeh`_gby h[jZam_lky h^gZ fhe_dmeZ hdkb^Z Zexfbgby b ljbfhe_dmeu \h^u�
<hijhk� ��Qlh hagZqZ_l nbabq_kdZy \_ebqbgZ ©fheyjgZy fZkkZª b q_fhgZ hlebqZ_lky hl nbabq_kdbo \_ebqbg ©fhe_dmeyjgZy fZkkZª�©fZkkZ ZlhfZª� ©hlghkbl_evgZy fhe_dmeyjgZy fZkkZª b ©hl�ghkbl_evgZy fZkkZª" Ihq_fm qbke_ggh wlb nbabq_kdb_ \_ebqb�gu kh\iZ^Zxl"Hl\_l�©FheyjgZy fZkkZª \_s_kl\Z ij_^klZ\ey_l kh[hc hlghr_gb__]h fZkku d dhebq_kl\m \_s_kl\Z� Wlh fZkkZ h^gh]h fhey \_s_�kl\Z� �Fhev�wlh dhebq_kl\h \_s_kl\Z� kh^_j`Zs__ ���� � ����fhe_dme� Zlhfh\ beb ^jm]bo qZklbp�� H[hagZqZxl F� \ujZ`Zxl\ ]�fhev�©Fhe_dmeyjgZy fZkkZª b ©fZkkZ ZlhfZª wlh� \ k\hx hq_�j_^v� fZkkZ h^ghc qZklbpu  fhe_dmeu beb ZlhfZ� Baf_jy_lky \Z�_ f� H[hagZqZxl� PD beb Pf�©Hlghkbl_evgZy fhe_dmeyjgZy fZkkZª b ©Hlghkbl_evgZyZlhfgZy fZkkZª ² wlh hlghr_gb_ fZkku fhe_dmeu \_s_kl\Z



��

beb ZlhfZ \_s_kl\Z d ��� fZkku ZlhfZ m]e_jh^Z� H[hagZqZxlkykhhl\_lkl\_ggh 0U b :U� wlh [_ajZaf_jgu_ \_ebqbgu�Qbke_ggh_ kh\iZ^_gb_ wlbo \_ebqbg h[tykgy_lky l_f� qlh� ] ���� � ���� Z�_�f�<hijhk� ��Qlh hagZqZxl ke_^mxsb_ aZibkb�P�G�H� ² �� Z�_�f�0U�+�2� ���F�G�H� �� ]�fhev�Hl\_l��� P�G�H� ² �� Z�_�f ² fhe_dmeyjgZy fZkkZ fhe_dmeu \h^ujZ\gZ �� Zlhfguf _^bgbpZf fZkku��� 0U�+�2� �� ² hlghkbl_evgZy fhe_dmeyjgZy fZkkZ \h^ujZ\gZ ���lb��� F�G�H� �� ]�fhev ² fheyjgZy fZkkZ \h^u jZ\gZ ���lb]jZffZf gZ fhev�
<hijhk���>Zgh mjZ\g_gb_ j_Zdpbb �0J�2� 7 �0J2� Kh]eZkgh wlhfmmjZ\g_gbx khklZ\vl_ lZ[ebpm� ihdZau\Zxsmx khhlghr_gbyf_`^m fZkkhc j_Z]bjmxsbo \_s_kl\ \ ]jZffZo� qbkehf Zlh�fh\ b dhebq_kl\hf \_s_kl\Z� ih ZgZeh]bb k ^Zggufb lZ[ebpu� �k��� mq_[gbdZ��Hl\_l� <_s_kl\ZIZjZf_lju �0J 2� �0J2��FZkkZ �P� L��� Qbkeh Zlhfh\ �Q��� Dhebq_kl\h \_s_kl\Z �Q�fhev�

������� � �����
������ � �����

������� � �����
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AZ^ZqZ� �Ih mjZ\g_gbx j_Zdpbb �$O��6 o�W $O�6� gZc^bl_ fZkkm bdhebq_kl\h \_s_kl\Z kmevnb^Z Zexfbgby $O�6�� _keb \ j_Zdpbx\klmiZ_l ��� ] Zexfbgby�J_r_gb_�>Zgh�l�$O� ���� ] ���]� o�]��$���6 7 $O�6�P�$O�6�� �"��:O�6�� ²" �� ]�fhev ��� ]�fhevF��:O� � � �� ]�fhev 0�$O�6�� ��� ]�fhev�� ]�fhev ��� ]�fhev��� ] o� ]�o �� ������  ���� ]� P�$O�6�� ���� ]�� 0P  ���]��]�f����]  ���� fhevHl\_l� P�:O�6�� �����]� � �:O�6�� ���� fhevAZ^ZqZ� �<uqbkebl_ fZkkm b dhebq_kl\h \_s_kl\Z dbkehjh^Z� ijh�j_Z]bjh\Z\r_]h k f_^vx� _keb h[jZah\Zehkv � ] hdkb^Z f_^b �,,��J_r_gb_�>Zgh�P�&X2� ±� ]P�2�� �"��2�� ²^"
o�]� � ]�2���&X 7 �&X2�� ]�fhev ��� ]�fhevF�2�� �� ]�fhev 0��&X2� � � �� ]�fhev�� ]�fhev ��� ]�fhev[�]� � ]�o ������  ��� ]� 0P  fhev] ]��� ���  ����� fhevHl\_l� P�2�� ��� ]� � �2�� ����� fhev



��

=eZ\Z ,,� Dbkehjh^� =hj_gb_
AZ^Zqb d �� ����� �klj� ���

<hijhk� �GZah\bl_ obfbq_kdbc we_f_gl� gZb[he__ jZkijhkljZg_gguc\ a_fghc dhj_� < khklZ\ dZdbo kh_^bg_gbc \oh^bl wlhl we_�f_gl b dZdh\h _]h kh^_j`Zgb_ \ ijbjh^_"Hl\_l�KZfuc jZkijhkljZgzgguc we_f_gl \ a_fghc dhj_ ² dbkeh�jh^� <k_]h ih fZkk_ dbkehjh^Z ² ���� Ihqlb \k_ fbg_jZeu \a_fghc dhj_ \klj_qZxlky \ \b^_ hdkb^h\ b khe_c� GZijbf_j�6L2� ² i_khd� +�2 ² \h^Z� )_�H� ² `_e_agZy jm^Z� &D&2� ²f_e b l�^�
<hijhk � �DZd ihemqZxl dbkehjh^ \ eZ[hjZlhjbb b \ ijhfure_ggh�klb" GZibrbl_ mjZ\g_gby khhl\_lkl\mxsbo j_Zdpbc� Q_fhlebqZxlky wlb kihkh[u ^jm] hl ^jm]Z"Hl\_l�< eZ[hjZlhjbb dbkehjh^ fh`gh ihemqblv ke_^mxsbfb kih�kh[Zfb��� JZaeh`_gb_ i_j_dbkb \h^hjh^Z \ ijbkmlkl\bb dZlZebaZ�lhjZ �hdkb^Z fZj]ZgpZ �,9���G�H 2���+�2�� JZaeh`_gb_ [_jlhe_lh\hc kheb �oehjZlZ gZljby���DKO2� �DKO��2��� JZaeh`_gb_ i_jfZg]ZgZlZ dZeby��DFQ2� D�FQH��FQH��2�< ijhfure_gghklb dbkehjh^ ihemqZxl ba \ha^moZ� \ dhlh�jhf _]h kh^_j`blky hdheh ��� ih h[t_fm� <ha^mo k`b`Zxl ih^



��

^Z\e_gb_f b ijb kbevghf hoeZ`^_gbb� Dbkehjh^ b Zahl �\lhjhchkgh\ghc dhfihg_gl \ha^moZ� bf_xl jZagu_ l_fi_jZlmju db�i_gby� Ihwlhfm bo fh`gh jZa^_eblv i_j_]hgdhc� Zahl bf__l [h�e__ gbadmx l_fi_jZlmjm dbi_gby� q_f dbkehjh^� ihwlhfm ZahlbkiZjy_lky jZgvr_ dbkehjh^Z�Hlebqby ijhfure_gguo b eZ[hjZlhjguo kihkh[h\ ihemq_�gby dbkehjh^Z��� <k_ eZ[hjZlhjgu_ kihkh[u ihemq_gby dbkehjh^Z obfbq_�kdb_� lh _klv ijb wlhf ijhbkoh^bl ij_\jZs_gb_ h^gbo \_s_kl\\ ^jm]b_� Ijhp_kk ihemq_gby dbkehjh^Z ba \ha^moZ ² nbabq_�kdbc ijhp_kk� ihkdhevdm ij_\jZs_gb_ h^gbo \_s_kl\ \ ^jm]b_g_ ijhbkoh^bl��� Ba \ha^moZ dbkehjh^Z fh`gh ihemqZlv \ ]hjZa^h [hevrbodhebq_kl\Zo�
<hijhk� �Qlh lZdh_ dZlZebaZlhju b dZdh\h bo agZq_gb_ \ obfbq_�kdbo ijhp_kkZo" DZdb_ \u\h^u \u fh`_`_ k^_eZlv h agZq_gbbdZlZebaZlhjh\ \ dZlZeblbq_kdbo ijhp_kkZo \ ijhba\h^kl\_g_dhlhjuo ijh^mdlh\ obfbq_kdhc ijhfure_gghklb"Hl\_l�<_s_kl\Z� dhlhju_ mkdhjyxl obfbq_kdb_ j_Zdpbb� gh kZfbijb wlhf g_ jZkoh^mxlky� gZau\Zxlky dZlZebaZlhjZfb� G_dh�lhju_ j_Zdpbb obfbq_kdhc ijhfure_gghklb b^ml lhevdh \ijbkmlkl\bb dZlZebaZlhjh\� fgh]b_ dZlZebaZlhju aZf_lgh m\_�ebqb\Zxl kdhjhklv b ijh^mdlb\ghklv fgh]bo j_Zdpbc�GZijbf_j� hdkb^ fZj]ZgpZ �,9� mkdhjy_l j_Zdpbx jZaeh`_�gby i_j_dbkb \h^hjh^Z +�2��<hijhk� �HoZjZdl_jbamcl_ nbabq_kdb_ b obfbq_kdb_ k\hckl\Z dbkeh�jh^Z� KhklZ\vl_ mjZ\g_gby khhl\_lkl\mxsbo obfbq_kdbo j_�Zdpbc� Ih^ nhjfmeZfb \_s_kl\ gZibrbl_ bo gZa\Zgby� Z gZ^nhjfmeZfb ijhklZ\vl_ \Ze_glghklv we_f_glh\ \ kh_^bg_gbyo�



��

Hl\_l��� Nbabq_kdb_ k\hckl\Z 2�² [_kp\_lguc ]Za� [_a \dmkZ b aZiZoZ� hlghkbl_evgh fZehjZk�l\hjbf \ \h^_� g_fgh]h ly`_e__ \ha^moZ�² W dbi_gby² ����K� W aZf_jaZgby² ������K��� Obfbq_kdb_ k\hckl\Z 2�Ijb gZ]j_\Zgbb j_Z]bjm_l k fgh]bfb \_s_kl\Zfb� qZklh wlhj_Zdpby ]hj_gby �k \u^_e_gb_f l_iehlu b k\_lZ�� < Zlfhkn_j_dbkehjh^Z ijb gZ]j_\Zgbb ]hjyl fgh]b_ ijhklu_ b keh`gu_\_s_kl\Z� ijb wlhf h[jZamxlky hdkb^u�K � H� �o�W �2,,&,9m]e_jh^ dbkehjh^ hdkb^ m]e_jh^Z �,9�
6 � H� �o�W �2,,6,9k_jZ dbkehjh^ hdkb^ k_ju �,9��J � ��� �o�W �2,,��39nhknhj dbkehjh^ hdkb^ nhknhjZ �9��[_euc��)H � �2� �o�W ��2��)H,,�2,,,�)H,,2,,)H`_e_ah dbkehjh^ `_e_agZy hdZebgZ<hijhk� �DZdb_ ijhp_kku hlghkylky d ijhp_kkZf hdbke_gby" DZdb_\_s_kl\Z gZau\Zxlky hdkb^Zfb" GZibrbl_ mjZ\g_gby obfb�q_kdbo j_Zdpbc� \ j_amevlZl_ dhlhjuo h[jZamxlky hdkb^uke_^mxsbo obfbq_kdbo we_f_glh\� Z� dj_fgby� [� pbgdZ� \� [Z�jby� ]� \h^hjh^Z� ^� Zexfbgby� >Zcl_ gZa\Zgby wlbf hdkb^Zf�Hl\_l�D ijhp_kkZf hdbke_gby hlghkylky ijhp_kku \aZbfh^_ckl\by\_s_kl\Z k dbkehjh^hf� < j_amevlZl_ wlbo j_Zdpbc h[jZamxlkyhdkb^u ² keh`gu_ \_s_kl\Z� khklhysb_ ba ^\mo we_f_glh\�h^bg ba dhlhjuo dbkehjh^�



��

6L�2� Z 6L2� �hdkb^ dj_fgby���=Q�2� Z �=Q2 �hdkb^ pbgdZ���<Z�H� Z �<ZH �hdkb^ [Zjby���G��H� Z �G�2 �\h^Z���:O��2� Z �$O�2� �hdkb^ Zexfbgby��
<hijhk� �Ijb jZaeh`_gbb hkgh\gh]h dZj[hgZlZ f_^b �fbg_jZeZ fZ�eZoblZ� &X�&2��2+�� h[jZamxlky ljb hdkb^Z� GZibrbl_mjZ\g_gby j_Zdpbb�Hl\_l�KX�KH��HG�� Z �&X2�KH�<�+�2IhemqZ_f hdkb^ f_^b &X2� hdkb^ m]e_jh^Z &2� b \h^m +�2�
<hijhk� �KhklZ\vl_ mjZ\g_gby j_Zdpbc� ijhl_dZxsbo� Z� ijb ]hj_�gbb nhknhjZ� [� Zexfbgby�Hl\_l�Z� �J��2� Z �J�2� hdkb^ nhknhjZ�[� �:O��2� Z �$O�2� hdkb^ Zexfbgby�
<hijhk� �GZ dhgdj_lguo ijbf_jZo ihykgbl_� dZd ijhbkoh^bl djm]h�\hjhl dbkehjh^Z \ ijbjh^_�Hl\_l�Kh^_j`Zsbcky \ Zlfhkn_j_ dbkehjh^ jZkoh^m_lky ijb ^u�oZgbb jZkl_gbc� `b\hlguo b q_eh\_dZ� Dbkehjh^ jZkoh^m_lkylZd`_ \ ijhp_kk_ ohayckl\_gghc ^_yl_evghklb q_eh\_dZ� gZijb�f_j� ijb k`b]Zgbb jZaebqguo \b^h\ lhieb\Z �ijb\_^_gu mjZ\�g_gby ]hj_gby f_lZgZ ² hkgh\gh]h dhfihg_glZ ijbjh^gh]h ]Z�aZ m]e_jh^Z� ba dhlhjh]h khklhbl m]hev��&+���2� &2���+�2&�2� &2�<h \k_o wlbo ijhp_kkZo h[jZam_lky hdkb^ m]e_jh^Z �,9�� JZk�l_gby ih^ ^_ckl\b_f kheg_qgh]h k\_lZ mk\Zb\Zxl hdkb^ m]e_�



��

jh^Z �,9� b \u^_eyxl dbkehjh^ �ijhp_kk nhlhkbgl_aZ�� Ijbwlhf ijhbkoh^bl \ha\jZl dbkehjh^Z \ Zlfhkn_jm�
<hijhk ��DZdh_ agZq_gb_ bf__l dbkehjh^ \ `bagb jZkl_gbc b `b�\hlguo" < `b\uo hj]ZgbafZo ijb hdbke_gbb ]exdhau &�+��2�\u^_ey_lky g_h[oh^bfZy ^ey bo `bag_^_yl_evghklb wg_j]by�GZibrbl_ mjZ\g_gby wlhc j_Zdpbb� _keb ba\_klgh� qlh \ blh]_h[jZamxlky hdkb^ m]e_jh^Z �,9� &2� b \h^Z +�2�Hl\_l�JZkl_gby b `b\hlgu_ jZkoh^mxl dbkehjh^ ijb ^uoZgbb� ;_awlh]h g_ fh`_l kms_kl\h\Zlv gbdZdhc `b\hc hj]Zgbaf� Ijbijhl_dZxsbo \ `b\uo hj]ZgbafZo ijhp_kkZo ijhbkoh^bl hdbk�e_gb_ jZaebqguo hj]Zgbq_kdbo \_s_kl\� MjZ\g_gb_ hdbke_gby]exdhau� &�+��2���2� �&2���+�2�AZ^ZqZ��<uqbkebl_ kh^_j`Zgb_ we_f_glh\ \ ijhp_glZo� Z� \ hdkb^_k_ju �9,�� [� \ i_jfZg]ZgZl_ dZeby .0Q2��J_r_gb_�Z� >Zgh�62�:�6� ":�2� "

$]�6� �� $U�2� ��0U�62�� ����� ��:�6� ���� � ���� ���:�2� ���Hl\_l� :�6� ���� :�H� ����[� >Zgh�DFQ2�:�D� ":�0Q� ":��� "
0U �DFQ2�� �������� ���$U�.� �� $]�FQ� �� $U�2� O�:�.� ����� � ���� �����
:�0Q� ����� � ���� �����
:�2� ����� � ���� �����2l\_l� :�.� ������ :�6� ������ :�2� ������



��

AZ^ZqZ� �Hij_^_ebl_� dZdh_ ba kh_^bg_gbc `_e_aZ ² )H�2� beb ²)H�2� [h]Zq_ `_e_ahf�J_r_gb_�>Zgh�)_�H�)_�2�
0]�)_�2�� ������ ���$U�)H� �� $U��)H� � � �� ���:�)H� ������ � ���� ���hij_^_eblv� dZdh_ba kh_^bg_gbc [h�]Zq_ )H�
0U �)H�2�� ������ ��� $U��)H� � � �� ���:�)H� ������ � ���� �����Hl\_l� )_�H� [h]Zq_ `_e_ahf²:�)H� �����

AZ^ZqZ� �Ba\_klgh� qlh \ hj]Zgbaf_ q_eh\_dZ kh^_j`blky ih fZkk_��� dbkehjh^Z� <uqbkebl_� kdhevdh dbkehjh^Z kh^_j`blky \\Zr_f hj]Zgbaf_�Hl\_l�P �2�� P �\Zr_]h l_eZ� � ���� ���
AZ^Zqb d ������� �klj� ���

<hijhk� �DZdh\h kh^_j`Zgb_ \ \ha^mo_ ]Zah\ ih h[t_fm b ih fZkk_"Ih^mfZcl_� ihq_fm \ \ha^mo_ dbkehjh^Z ih fZkk_ [hevr_� q_fih h[t_fm� Z m ZahlZ h[jZlgZy aZ\bkbfhklv�Hl\_l� Kh^_j`Zgb_ ]Zah\ \ �KhklZ\gu_qZklb ih h[tzfm ih fZkk_:ahlDbkehjh^Bg_jlgu_ ]ZauHdkb^ m]e_jh^Z
������������������

�������������������



��

LZd dZd F�2�� �� ]�fhev� Z 0�1�� �� ]�fhev� agZqbl� fZkkZh^bgZdh\h]h dhebq_kl\Z fhe_dme m dbkehjh^Z [hevr_ q_f mZahlZ� Ihwlhfm dbkehjh^Z \ \ha^mo_ ih fZkk_ [hevr_ q_f ihh[t_fm�
<hijhk� �DZdbfb hiulZfb fh`gh hij_^_eblv kh^_j`Zgb_ dbkehjh�^Z b ZahlZ \ \ha^mo_"Hl\_l�?keb gZ]j_lv dZdhc�gb[m^v f_lZee� gZijbf_j pbgd� \ aZdju�lhf khkm^_� aZiheg_gghf dbkehjh^hf� lh \_kv dbkehjh^ ijhj_Z�]bjm_l k f_lZeehf b h[t_f mf_gvrblky��=Q�2� �=Q2HdZau\Z_lky� qlh h[t_f mf_gvrZ_lky ijbf_jgh gZ ���� ke_�^h\Zl_evgh kh^_j`Zgb_ dbkehjh^Z \ \ha^mo_ khklZ\ey_l hdheh���� beb ����
<hijhk� �DZd hiulguf iml_f :� EZ\mZav_ ^hdZaZe khklZ\ \ha^moZ"Hl\_l�< ���� ]� njZgpmakdbc mq_guc :� EZ\mZav_ ^hdZaZe� qlh \ha�^mo ² wlh kf_kv \ hkgh\ghf ^\mo ]Zah\ ² ZahlZ b dbkehjh^Z�Hg gZ]j_\Ze f_lZeebq_kdmx jlmlv \ j_lhjl_ gZ `Zjh\g_ \ l_q_�gb_ �� kmlhd� Dhg_p j_lhjlu [ue ih^\_^_g ih^ dhehdhe� ih�klZ\e_gguc \ khkm^ k jlmlvx� < j_amevlZl_ mjh\_gv jlmlb \ dh�ehdhe_ ih^gyeky ijbf_jgh gZ ���� GZ ih\_joghklb jlmlb \j_lhjl_ h[jZah\Zehkv \_s_kl\h hjZg`_\h]h p\_lZ ² hdkb^ jlm�lb� HklZ\rbcky ih^ dhehdhehf ]Za [ue g_ijb]h^_g ^ey ^uoZ�gby� Wlbf hiulhf [ueh ^hdZaZgh� qlh \ \ha^mo_ kh^_j`blkyijbf_jgh ��� ZahlZ b ��� dbkehjh^Z �ih h[t_fm��
<hijhk� �DZdb_ \u agZ_l_ [eZ]hjh^gu_ ]Zau" I_j_qbkebl_ h[eZklbbo ijbf_g_gby�



��

Hl\_l�² ]_ebc �G_� ² ijbf_gyxl ^ey aZiheg_gby ^bjb`Z[e_c�f_l_hjheh]bq_kdbo ahg^h\� ^_lkdbo \ha^mrguo rZjbdh\� Kf_kvdbkehjh^Z b ]_eby ih^Zxl \f_klh \ha^moZ \h^heZaZf� qlh[u g_\uau\Zlv ©d_kkhggmx [he_agvª�² Zj]hg �$U� ² ijbf_gyxl ijb k\Zjhqguo jZ[hlZo b ijh\_�^_gbb g_dhlhjuo obfbq_kdbo j_Zdpbc�² g_hg �1H� ² ijb ijhoh`^_gbb we_dljbq_kdh]h jZajy^Zijb gbadhf ^Z\e_gbb g_hg bkimkdZ_l djZkgh_ k\_q_gb_� \ k\yabk wlbf bkihevam_lky \ g_hgh\uo eZfiZo�
<hijhk� �Q_f hlebqZ_lky ]hj_gb_ \_s_kl\ \ dbkehjh^_ hl bo ]hj_gby\ \ha^mo_"Hl\_l�Ijb ]hj_gbb \_s_kl\ \ \ha^mo_ b \ dbkehjh^_ h[jZamxlky l_`_ ijh^mdlu� l� _� jZaebqgu_ hdkb^u� H^gZdh ]hj_gb_ \_s_kl\ \\ha^mo_ ijhbkoh^bl f_^e_gg__� q_f \ dbkehjh^_� l� d� ihke_^g_]h\ \ha^mo_ kh^_j`blky ��� qZklv �ih h[tzfm�� ihwlhfm g_dhlhju_\_s_kl\Z g_ ]hjyl \ Zlfhkn_j_ \ha^moZ �gZijbf_j� `_e_ah��
<hijhk� �< q_f koh^kl\h b jZaebqb_ ]hj_gby ijhkluo b keh`guo \_�s_kl\" Ihykgbl_ gZ ijbf_jZo�Hl\_l�Koh^kl\h��� \u^_e_gb_ l_ieZ��� H[jZah\Zgb_ hdkb^h\�JZaebqb_�Ijb ]hj_gbb ijhkluo \_s_kl\ ijhbkoh^bl kh_^bg_gb_ Zlh�fh\ wlbo \_s_kl\ k ZlhfZfb dbkehjh^Z k h[jZah\Zgb_f hdkb^h\�K�H� �o�W KH�Ijb ]hj_gbb keh`guo \_s_kl\ h[jZamxlky hdkb^u l_o ob�fbq_kdbo we_f_glh\� dhlhju_ \oh^yl \ khklZ\ keh`gh]h \_s_�kl\Z�



��

�+�6��2� 7 �62���+�2KG���2� 7 KH���+�2�� Ijb ]hj_gbb ijhkluo ² h^bg hdkb^� ijb ]hj_gbb keh`guo² g_kdhevdh��� G_ \k_ \_s_kl\Z k]hjZxl �\ aZ\bkbfhklb hl mkeh\bc� ^h hd�kb^h\ \k_o we_f_glh\�H���+, �o� QK �+�2��,�KY�d\Zgl k\_lZ
<hijhk� �Ihevamykv \ur_ijb\_^_ggufb mdZaZgbyfb �kf� k� �� mq_[gb�dZ�� khklZ\vl_ mjZ\g_gby j_Zdpbc ]hj_gby ke_^mxsbo \_s_kl\�Z� [Zjby� [� Zexfbgby� \� eblby� ]� nhknhjZ� ^� \h^hjh^Z�_� k_jh\h^hjh^Z +�6�`� wlZgZ &�+�� a� Zp_lbe_gZ &�+��Hl\_l�Z� �<Z�H� 7 �<ZH� ^� �G��2� 7 �G�2�[� �:O��H� 7 �:O�H�� _� �+�6��H� 7 �62���+�2\� �/L�H� 7 �/L2� `� �K�+���2� 7 �KH���G�H�]� �J��2� 7 �J�2� a� �K�+���2� 7 �K2���G�H�<hijhk� �DZdh\u mkeh\by \hagbdgh\_gby b ij_djZs_gby ]hj_gby" DZ�db_ kj_^kl\Z lmr_gby ih`ZjZ gm`gh bkihevah\Zlv \ ke_^mx�sbo kemqZyo� Z� aZ]hj_eZkv h^_`^Z gZ q_eh\_d_� [� \hkieZf_gbe�ky [_gabg� \� \hagbd ih`Zj gZ kdeZ^_ e_khfZl_jbZeh\�]� aZ]hj_eZkv g_nlv gZ ih\_joghklb \h^u"Hl\_l�>ey \hagbdgh\_gby ]hj_gby g_h[oh^bfh gZ]j_\Zgb_ ^h hi�j_^_e_gghc l_fi_jZlmju b h[_ki_q_gb_ k\h[h^gh]h ^hklmiZ\ha^moZ� >ey ij_djZs_gby ]hj_gby g_h[oh^bfh hoeZ^blv \_s_�kl\h gb`_ l_fi_jZlmju \hkieZf_g_gby beb ij_djZlblv ^hklmi\ha^moZ�



��

Z� Ijb aZ]hjZgbb h^_`^u gZ q_eh\_d_ g_h[oh^bfh gZdjulv_]h h^_yehf beb q_f�eb[h ih^h[guf ² ijb wlhf ij_djZsZ_lky^hklmi \ha^moZ�[� Ijb \ha]hjZgbb [_gabgZ gm`gh ihevah\Zlvky h]g_lmrb�l_e_f� kh^_j`Zsbcky \ g_f hdkb^ m]e_jh^Z �,9� g_ ih^^_j`b�\Z_l ]hj_gby b aZljm^gy_l ^hklmi \ha^moZ�\� >ey lmr_gby e_khfZl_jbZeh\ ijbf_gyxl \h^m� HgZ b ho�eZ`^Z_l ]hjysb_ ij_^f_lu� b aZljm^gy_l ^hklmi d gbf \ha^moZ�]� >ey lmr_gby g_nlb gZ ih\_joghklb \h^u ijbf_gyxl ki_�pbZevgmx i_gm� dhlhjZy ihdju\Z_l ]hjysmx g_nlv b ij_djZ�sZ_l ^hklmi d g_c \ha^moZ� Lmrblv g_nlv \h^hc g_evay� lZd dZdg_nlv k \h^hc g_ kf_rb\Z_lky�
<hijhk� �Qlh lZdh_ f_^e_ggh_ hdbke_gb_" Ijb\_^bl_ ijbf_ju�Hl\_l�F_^e_ggh_ hdbke_gb_ wlh _klv jZklygmlh_ \h \j_f_gb \aZb�fh^_ckl\b_ \_s_kl\ k dbkehjh^hf� dhlhjh_ khijh\h`^Z_lkyf_^e_gguf b g_agZqbl_evguf \u^_e_gb_f l_iehlu�GZijbf_j�² hdbke_gb_ gZ\haZ b ^jm]bo hj]Zgbq_kdbo hklZldh\ k \u^_e_�gb_f l_iehlu�² hdbke_gb_ `_e_aZ �j`Z\qbgZ��
<hijhk� ��Ijb\_^bl_ ijbf_ju� \ dZdbo kemqZyo ijhp_kku f_^e_ggh]hhdbke_gby ijbghkyl ihevam� Z \ dZdbo² \j_^�Hl\_l�Ihevam ijbghkyl ijhp_kku f_^e_ggh]h hdbke_gby gZ\haZ b^jm]bo jZklbl_evguo hloh^h\ b `b\hlguo� M^h[j_gby� h[jZah�\Z\rb_ky \ j_amevlZl_ wlh]h ijhp_kkZ bkihevamxlky \ k_evkdhfohayckl\_� djhf_ wlh]h ijhbkoh^bl hqbkldZ a_fghc ih\_jogh�klb hl hloh^h\ b djm]h\hjhl \_s_kl\ b wg_j]bb \ ijbjh^_�Ijb hdbke_gbb ijhfZke_gguo \_s_c� gZijbf_j� \ ]ZjZ`_�fh`_l \hagbdgmlv ih`Zj� Hdbke_gb_ `_e_aZ �j`Z\qbgZ� ijb\h�



��

^bl d jZajmr_gbyf ba^_ebc b dhgkljmdpbc ba g_]h ijhba\_^_g�guo�
<hijhk� ��Ijb\_^bl_ ijbf_ju wdahl_jfbq_kdbo b wg^hl_jfbq_kdboj_Zdpbc� GZibrbl_ mjZ\g_gby khhl\_lkl\mxsbo j_Zdpbc b^Zcl_ ihykg_gby�Hl\_l�² wdahl_jfbq_kdb_ j_Zdpbb �ijhl_dZxl k \u^_e_gb_f l_i�ehlu�� gZijbf_j� j_Zdpby hdbke_gby�KG���2� KH���G�2���� d>`f_lZgl_ieh\hc wnn_dl wlhc j_Zdpbb �l� _� \u^_ey_fh_ ijb j_Zd�pbb dhebq_kl\h l_iehlu� jZ\_g ��� d>`�² wg^hl_jfbq_kdb_ j_Zdpbb �ijhl_dZxl k ih]ehs_gb_f l_�iehlu� KD&2� &D2�&2�<hijhk� ��Q_f hlebqZxlky obfbq_kdb_ mjZ\g_gby hl l_jfhobfbq_�kdbo mjZ\g_gbc" Ihykgbl_ gZ dhgdj_lguo ijbf_jZo�Hl\_l�MjZ\g_gby obfbq_kdbo j_Zdpbc� \ dhlhjuo ijb\h^ylky agZ�q_gby l_ieh\uo wnn_dlh\ �beb h[hagZqZxlky agZdhf 4� gZau�\Zxlky l_jfhobfbq_kdbfb�< wlhf kemqZ_ f_`^m e_\hc b ijZ\hc qZklyfb klZ\blky agZdjZ\_gkl\Z� l�d� l_iehlZ� \u^_ey_fZy beb ih]ehsZ_fZy \ j_amev�lZl_ obfbq_kdh]h ij_\jZs_gby� y\ey_lky k\h_h[jZaguf ©j_Z�]_glhfª beb ©ijh^mdlhfª obfbq_kdhc j_Zdpbb�GZijbf_j��G��2� Z�+�2� gh�G��2� �+�2���� d>`�©ijh^mdlª obfbq_kdhc j_Zdpbb��+�H ihkl� we� lhd� �G�<�2� <² ��� d>`�©j_Z]_glª obfbq_kdhc j_Zdpbb�



��

<hijhk� ��Ijb\_^bl_ ljb ijbf_jZ l_jfhobfbq_kdbo j_Zdpbc� GZib�rbl_ mjZ\g_gby wlbo j_Zdpbc�Hl\_l��� =hj_gb_ m]e_jh^Z&�2� &2�������� >` j_Zdpby wdahl_jfbqgZ�� JZaeh`_gb_ hdkb^Z jlmlb�+J2 �+J�2� <² ��� d>` j_Zdpby wg^hl_jfbqgZ�� H[jZah\Zgb_ kmevnb^Z `_e_aZ)H�6 )H6����� d>` j_Zdpby wdahl_jfbqgZ
AZ^ZqZ� �<uqbkebl_� dZdh_ dhebq_kl\h l_iehlu \u^_eblky ijbk`b]Zgbb ��� e \h^hjh^Z� \aylh]h ijb ghjfZevguo mkeh\byo�L_jfhobfbq_kdh_ mjZ\g_gb_ j_Zdpbb� �+��2� �+�2���� d>`��FZkkZ � e \h^hjh^Z jZ\gZ ���� ]��J_r_gb_�>Zgh�9�G������eP�Oe +�������U

�]� o d>`�+��2� �+�2���� d>`�]�4�" P����eG�� ����] � ��� � ]g�m�F �G�� � ]�fhev� Q � fhevl F � Q :U �G� �P��+�� �Â�OÂ�� �U� ] ² ��� d>`� ] ² o d>`o � �����  ���� d>`Hl\_l� 4 ���� d>`
AZ^ZqZ� �<uqbkebl_� kdhevdh k]hj_eh m]ey� _keb ijb wlhf \u^_ebehkv����� d>` �kf� k� �� mq_[gbdZ��



��

J_r_gb_�>Zgh� 4 �����d>`P�&��"
o ]� ����� d>`K�H� KH�������� d>`��]�0U�&� ���ijb k]hjZgbb � fhev m]e_jh^Z \u^_ey_lky4 ������P�� fhev &� ��]��� ]² ������ d>`o ]² ����� d>`o ��������������  ���� ]Hl\_l� l �K� ���� ] beb � d]�



��

=eZ\Z ,,,� <h^hjh^
AZ^Zqb d �� ����� �klj� ���

<hijhk� �>Zcl_ h[smx oZjZdl_jbklbdm we_f_glZ \h^hjh^Z� Ijb\_�^bl_ ijbf_ju kh_^bg_gbc� kh^_j`Zsbo \h^hjh^� b gZibrbl_bo nhjfmeu�Hl\_l� <h^hjh^�Obfbq_kdbc agZd² +�$U�+� ������Obfbq_kdZy nhjfmeZ \_s_kl\Z² +� �0U�+� ������< kh_^bg_gbyo h^gh\Ze_gl_g�Kh_^bg_gby \h^hjh^Z� Dbkehlu��� Dbkehjh^hkh^_j`Zsb_� G�62� ² k_jgZy dbkehlZ��� ;_adbkehjh^gu_ dbkehlu� GKO ² kheygZy dbkehlZ�Kheb�1D+62� ² ]b^jhkmevnZl gZljby�1D+ ² ]b^jb^ gZljby�Hdkb^� +�2 \h^Z�
<hijhk� �Ihykgbl_� qlh hagZqZxl aZibkb� �+� �+�� �+ b �+��Hl\_l��+� ² ^\_ fhe_dmeu \h^hjh^Z��G² r_klv Zlhfh\ \h^hjh^Z��G² iylv Zlhfh\ \h^hjh^Z��G� ² ljb fhe_dmeu \h^hjh^Z�



��

<hijhk� �< dZdhf \b^_ \h^hjh^ \klj_qZ_lky \ ijbjh^_ b dZdh\Z _]hjZkijhkljZg_gghklv" <uqbkebl_� \ dZdhf \_s_kl\_ kh^_j`Z�gb_ \h^hjh^Z [hevr_� \ \h^_ +�2 beb \ f_lZg_ &+��J_r_gb_�<h^hjh^ ihqlb g_ \klj_qZ_lky \ ]Zahh[jZaghf khklhygbb \Zlfhkn_j_� lZd dZd wlh hq_gv ez]dbc ]Za� <h \k_e_gghc wlh kZ�fuc jZkijhkljZg_gguc we_f_gl �khklZ\ey_l hkgh\gmx qZklvf_`a\za^gh]h ijhkljZgkl\Z� a\za^u gZiheh\bgm khklhyl ba \h�^hjh^Z�� GZ a_fe_ \klj_qZ_lky \ \b^_ kh_^bg_gbc� +�2� g_nlv�ijbjh^guc ]Za �KG� ² f_lZg b l� i���Fgh]h \h^hjh^Z \ khklZ\_hj]Zgbq_kdbo \_s_kl\ b `b\uo hj]Zgbafh\� ��� \k_o Zlhfh\\_s_kl\ A_feb ijboh^blky gZ ^hex \h^hjh^Z� FZkkh\Zy ^hey \a_fghc dhj_ ���>Zgh�+�2� &+�]^_:�G�!"
F]�G�H� ���� ��$]�G� � $]��G� �� � �:�+� ��� � ����±��� 0]�KG�� ���� ��$U��G� �� � �:�+� ��� � ���� ���Hl\_l� \ KG� \h^hjh^Z [hevr_ �:�G� �����

<hijhk� �KhklZ\vl_ mjZ\g_gby j_Zdpbc� \ j_amevlZl_ dhlhjuofh`gh ihemqblv \h^hjh^� Ihykgbl_� d dZdhfm lbim hlghkylkywlb j_Zdpbb�Hl\_l����G�H ����� o� ��� lhdweihkl �G�<�2�<² jZaeh`_gby��� =Q��GK� 7 =Q&O��G� <² aZf_s_gby�oehjb^pbgdZ�� �1D��G�2 7 �1D2+�G� <² aZf_s_gby�]b^jhdkb^gZljby



��

�� Ijhfure_ggh_ ihemq_gb_ �dhg\_jkby f_lZgZ ² hkgh\gh�]h \_s_kl\Z ijbjh^gh]h ]ZaZ��KG���+�2 �+�<�&2�<² h[f_gZ�f_lZg
<hijhk� �<h^hjh^ fh`gh ihemqblv ijb \aZbfh^_ckl\bb Zexfbgby kjZkl\hjZfb kheyghc b k_jghc dbkehl� KhklZ\vl_ mjZ\g_gbywlbo j_Zdpbc� �Ijb jZkklZgh\d_ dhwnnbpb_glh\ kf� k� ��mq_[gbdZ��Hl\_l��:���GK� 7 �:OKO���G�<��$���+�62� 7 $O� �62����G�<�<hijhk� �H^bg pbebg^j aZiheg_g \h^hjh^hf� Z ^jm]hc ² dbkehjh^hf�DZd hij_^_eblv� \ dZdhf pbebg^j_ gZoh^blky dZ`^uc ba ]Zah\"Hl\_l�>ey ijh\_jdb ]ZaZ \ pbebg^jZo fh`gh bkihevah\Zlv le_x�smx emqbgdm� < pbebg^j_ k dbkehjh^hf emqbgdZ yjdh \kiuo�g_l� G_ \ghkblv ]hjysmx emqbgm���
<hijhk� �DZd i_j_eblv ba h^gh]h khkm^Z \ ^jm]hc� Z� \h^hjh^� [� db�kehjh^"Hl\_l�² lZd dZd dbkehjh^ ly`_e__ \ha^moZ� lh ^ey lh]h� qlh[u i_j_�eblv ba h^gh]h khkm^Z \ ^jm]hc dbkehjh^� g_h[oh^bfh khkm^k dbkehjh^hf jZkiheh`blv k\_jom� Z imklhc² kgbam�² LZd dZd \h^hjh^ gZfgh]h e_]q_ \ha^moZ� lh ^ey i_j_eb\Zgby\h^hjh^Z gm`gh ihf_klblv khkm^ k \h^hjh^hf kgbam� Z imk�lhc² k\_jom�



��

<hijhk� �GZibrbl_ mjZ\g_gby j_Zdpbc� oZjZdl_jbamxsbo obfbq_�kdb_ k\hckl\Z \h^hjh^Z�Hl\_l��� Kh_^bg_gb_ k dbkehjh^hf�G��2� 7 �+�2�� <hkklZgh\e_gb_ f_lZeeh\ ba hdkb^h\G��KXH �o�W +�2�KX�� Kh_^bg_gb_ \h^hjh^Z k g_f_lZeeZfbG��&O� �o�W �GK� �oehjh\h^hjh^��� Kh_^bg_gb_ \h^hjh^Z k Zdlb\gufb f_lZeeZfbKZ�G� ��o� SW� &D+� �]b^jb^ dZevpby�
<hijhk� �KhklZ\vl_ mjZ\g_gby obfbq_kdbo j_Zdpbc \h^hjh^Z kh ke_�^mxsbfb hdkb^Zfb� Z� hdkb^hf jlmlb �,,�� [� `_e_aghc hdZeb�ghc )H�2�� \� hdkb^hf \hevnjZfZ �9,�� H[tykgbl_� dZdh\Z jhev\h^hjh^Z \ wlbo j_Zdpbyo� qlh ijhbkoh^bl k f_lZeehf b \h^h�jh^hf \ j_amevlZl_ j_Zdpbc�Hl\_l�Z� +J2�+� �o�W +�2�+J[� )_�2���G� �o�W �)H��+�2\� :2���+� �o�W :��G�H<h \k_o j_Zdpbyo \h^hjh^ y\ey_lky \hkklZgh\bl_e_f� F_�lZeeu \ wlhf kemqZ_ \hkklZgZ\eb\Zxlky ba hdkb^h\�Ihwlhfm \h^hjh^ ijbf_gy_lky ^ey ihemq_gby f_lZeeh\�

AZ^Zqb d � �� �klj� ���
<hijhk� �Qlh lZdh_ jZkl\hju b q_f hgb hlebqZxlky hl kmki_gabc bwfmevkbc" Hl\_l�ih^l\_j^bl_ ijbf_jZfb�



��

Hl\_l�² jZkl\hju ² wlh h^ghjh^gu_ kbkl_fu� khklhysb_ ba fhe_dmejZkl\hjbl_ey b qZklbp jZkl\hjzggh]h \_s_kl\Z� f_`^m dhlh�jufb ijhbkoh^yl nbabq_kdb_ b obfbq_kdb_ \aZbfh^_ckl\by�² < hlebqbb hl jZkl\hjh\ kmki_gabb b wfmevkbb y\eyxlky g_�h^ghjh^gufb kbkl_fZfb� hgb g_ ijhajZqgu� f_`^m qZklb�pZfb beb dZi_evdZfb \_s_kl\Z �hgb djmig__ q_f qZklbpu \jZkl\hj_� b fhe_dmeZfb jZkl\hjbl_ey g_ ijhbkoh^bl obfb�q_kdbo b nbabq_kdbo \aZbfh^_ckl\bc� Kmki_gabb b wfmev�kbb kh \j_f_g_f fh]ml hlklZylvky�GZijbf_j� jZkl\hj kheb \ \h^_� kmki_gaby ± jZkl\hj ]ebgu \\h^_� wfmevkby² kf_kv jZklbl_evgh]h fZkeZ b \h^u�
<hijhk��Ih dZdbf ijbagZdZf jZkl\hju hlebqZxlky hl kf_k_c"Hl\_l�JZkl\hju \k_]^Z h^ghjh^gu� dZd ijZ\beh� ijhajZqgu� jZk�l\hjzggu_ \_s_kl\Z \ jZkl\hj_ g_ hlebqZxlky hl jZkl\hjbl_ey�f_`^m gbfb g_evay hij_^_eblv ]jZgbpm� hgb g_ hlklZb\Zxlky�H^ghjh^gu_ kf_kb h[eZ^Zxl k\hckl\Zfb jZkl\hjh\� < g_h^�ghjh^guo kf_kyo fh`gh aZf_lblv qZklbpu \_s_kl\Z g_\hhjm�`_gguf ]eZahf beb ijb ihfhsb fbdjhkdhiZ� hgb h[uqgh g_ijhajZqgu�
<hijhk� �Qlh lZdh_ jZkl\hjbfhklv" DZdZy kms_kl\m_l aZ\bkb�fhklv f_`^m baf_g_gb_f l_fi_jZlmju b jZkl\hjbfhklvxl\_j^uo b ]Zahh[jZaguo \_s_kl\"Hl\_l�JZkl\hjbfhklvx gZau\Zxl fZkkm \_s_kl\Z� dhlhjZy jZkl\h�jy_lky \ hij_^_e_gghf h[t_f_ jZkl\hjbl_ey� QZklh jZkl\hjb�fhklv baf_jyxl \ ]jZffZo gZ � eblj jZkl\hjbl_ey �]�e�� JZkl\h�jbfhklv [hevrbgkl\Z l\_j^uo \_s_kl\ \hajZklZ_l km\_ebq_gb_f l_fi_jZlmju� JZkl\hjbfhklv ]Zah\ k m\_ebq_gb_fl_fi_jZlmju mf_gvrZ_lky�



��

<hijhk� �Ijb hldju\Zgbb [mluedb k ebfhgZ^hf gZ[ex^Z_lky [mjgh_\u^_e_gb_ ]ZaZ� Q_f wlh fh`gh h[tykgblv"Hl\_l�< ex[hc `b^dhklb gZoh^ylky jZkl\hj_ggu_ \ g_c ]Zau� Q_f[hevr_ ^Z\e_gb_� l_f [hevr_ ]ZaZ jZkl\hj_gh�EbfhgZ^ ij_^klZ\ey_l kh[hc jZkl\hj m]e_dbkeh]h ]ZaZ� Ijbhldju\Zgbb [mluedb ]Za� aZdZqZgguc ih^ ^Z\e_gb_f \ [mluedmb jZkl\hj_gguc \ \h^_² bgl_gkb\gh \u^_ey_lky�<hijhk��DZd fh`gh ijb]hlh\blv jZkl\hj k aZ^Zgghc fZkkh\hc ^h�e_c jZkl\hj_ggh]h \_s_kl\Z" Ihykgbl_ ijbf_jZfb�Hl\_l�>ey ijb]hlh\e_gby hij_^_ezggh]h jZkl\hjZ gm`ghc dhgp_g�ljZpbb h[uqgh khklZ\eyxl ijhihjpbx� ]^_ aZ o ijbgbfZxlfZkkm \_s_kl\Z� dhlhjmx g_h[oh^bfh jZkl\hjblv� ^ey ihemq_�gby jZkl\hjZ g_h[oh^bfhc dhgp_gljZpbb� Ijb wlhf g_h[oh^b�fh \uqblZlv fZkkm jZkl\hjzggh]h \_s_kl\Z ba fZkku jZkl\hjZ�qlh[u gZclb fZkkm jZkl\hjbl_ey�GZijbf_j� ijb]hlh\blv ��� ] jZkl\hjZ kheb� fZkkh\Zy ^heydhlhjh]h ��� beb ����J_r_gb_�>Zgh�l �j�jZ� ² ��� ]K����l+�2 ²"lkheb² "
��� ] j�jZ² �� ] kheb��� ] j�jZ² o ] khebo ���������  �� ]�lkZoZjZ �� ]P+�2 ������ ��� ]Hl\_l� >ey ijb]hlh\e_gby ���lb ijhp_glgh]h jZkl\hjZ kZoZ�jZ� g_h[oh^bfh \aylv ��� ] \h^u b �� ] kheb�<hijhk��Q_f hlebqZxlky ihgylby ©gZkus_ggucª b ©dhgp_gljbjh�\Zggucª jZkl\hj"



��

Hl\_l�GZkus_gguc jZkl\hj ² wlh jZkl\hj� \ dhlhjhf ^Zggh_ \_�s_kl\h ijb ^Zgghc l_fi_jZlmj_ [hevr_ g_ jZkl\hjy_lky� Dhg�p_gljbjh\Zgguc jZkl\hj lh`_ kh^_j`bl fgh]h jZkl\hjzggh]h\_s_kl\Z� gh \_s_kl\h _s_ fh`_l jZkl\hjylky ijb ^Zgguo nb�abq_kdbo mkeh\byo� >ey fZehjZkl\hjbfuo \_s_kl\ �]bik� gZ�kus_gguc jZkl\hj g_ y\ey_lky dhgp_gljbjh\Zgguf� Z ^ey oh�jhrh jZkl\hjbfuo �kZoZj�� gZh[hjhl�
AZ^ZqZ� �< ��� ] jZkl\hjZ� gZkus_ggh]h ijb ���K� kh^_j`blky ��� ]gbljZlZ dZeby� Hij_^_ebl_ jZkl\hjbfhklv wlhc kheb�J_r_gb_�>Zgh�l �j�jZ� ² ��� ]P.12� ² ��� ]�UG�H² � ]�kf�

l �G�2� P �j�jZ� ± P �.12�� ���]±±��� ] ��� ]��� ]� G�H ��� ]�.12����� ] G�H [ ] .12�jZkl\hjbfhklv²" o ���������  ����� ]�Q �G�H� P�+�2� � U �+�2� ����] � � ]�kf� ²���� kf� � e � \ �e \h^u jZkl\hjy_lky����� ] .12�Hl\_l� JZkl\hjbfhklv D1H� ����� ]�e�AZ^ZqZ��< ��� ] ^bklbeebjh\Zgghc \h^u jZkl\hjbeb �� ] kheb� <u�qbkebl_ kh^_j`Zgb_ jZkl\hj_ggh]h \_s_kl\Z \ ihemq_gghfjZkl\hj_ \ ijhp_glZo�J_r_gb_�>Zgh�l �G�2� ² ��� ]P kheb² �� ]Z�²"
l j�jZ ������ ��� ]Z� jZjP khebP � � ���� ���]��] � ���� ��

Hl\_l� Ihemq_gguc jZkl\hj kh^_j`bl �� kheb�



��

AZ^ZqZ� �Ijb \uiZjb\Zgbb �� ] jZkl\hjZ ihemqbeb ���� ] kheb� Hij_�^_ebl_ fZkkh\mx ^hex jZkl\hj_ggh]h \_s_kl\Z b \ujZabl_ __\ ijhp_glZo�J_r_gb_�>Zgh�P jZ�jZ² ��]�P kheb² ���� ]�Z�²"
, kihkh[�Z� jZjkhebPP � ���� ������ � ���� ��

]����������o kheb]ojZj]��� kheb]����jZj]��kihkh[,,
 � < ��� ] jZkl\hjZ kh^_j`blky � ] kheb� agZqbl Z� ���Hl\_l�FZkkh\Zy ^hey kheb \ jZkl\hj_² ���

<hijhk� �>Zgh ��� ] jZkl\hjZ k fZkkh\hc ^he_c ]b^jhdkb^Z gZljby���� <uqbkebl_ fZkkm \_s_kl\Z� dhlhjh_ ihemqZ_lky ijb \u�iZjb\Zgbb wlh]h jZkl\hjZ�J_r_gb_�>Zgh�P jZ�jZ ±���]Z 1D2+ ² ����P �1D2+� ²"
Z jZkl\hjZ �1D2+�\Z\�jZkl\PP �
P �1D2+� Z � P j�jZ ��� � ��� ] ��� ]Hl\_l� P �1D2+� ��� ]



��

=eZ\Z ,9� JZklh\ju� <h^Z
AZ^Zqb d � �� �klj� ���

<hijhk� �< w\^bhf_lj_ \ahj\Zeb kf_kv� khklhysmx ba � fe \h^hjh^Zb � fe dbkehjh^Z� DZdhc ]Za b \ dZdhf dhebq_kl\_ hklZeky ih�ke_ \aju\Z"Hl\_l�Ijb kbgl_a_ \h^u ^\Z h[tzfZ \h^hjh^Z kh_^bgyxlky k h^�gbf h[tzfhf dbkehjh^Z� �+��2� �+�2� AgZqbl \ ^Zgghf kem�qZ_ \h^hjh^ bajZkoh^m_lky iheghklvx� Z dbkehjh^Z bajZkoh^m�_lky ��� fe� < j_amevlZl_� ihke_ \aju\Z hklZg_lky ��� fedbkehjh^Z�
<hijhk� �Ijb\_^bl_ ijbf_ju j_Zdpbc jZaeh`_gby� kh_^bg_gby b aZ�f_s_gby k mqZklb_f \h^u� KhklZ\vl_ mjZ\g_gby wlbo j_Zdpbcb ih^ nhjfmeZfb \_s_kl\ gZibrbl_ bo gZa\Zgby�Hl\_l��� J_Zdpby jZaeh`_gby�G�H ���� o� lhdweihkl �� �G� <�H� <\h^Z \h^hjh^ dbkehjh^�� J_Zdpby kh_^bg_gbyJ�H�� G�H 7 �GJH�hdkb^ \h^Z f_lZnhknhjgZynhknhjZ �9� dbkehlZ/L�2� G�2 7 �/L2+hdkb^ \h^Z ]b^jhdkb^eblby eblby�� J_Zdpby aZf_s_gby



��

�/L � �GHG 7 �/L2+ � G� <eblbc \h^Z ]b^jhdkb^ eblby \h^hjh^=Q � G�H 7 =Q2 � G� <pbgd \h^Z hdkb^ pbgdZ \h^hjh^
<hijhk� �Ijb \aZbfh^_ckl\bb \h^u k ^jm]bfb \_s_kl\Zfb fh]ml h[�jZah\Zlvky� gZijbf_j� Z� dbkehlu� [� s_ehqb� \� s_ehqb b \h�^hjh^� Ijb\_^bl_ ih ^\Z ijbf_jZ gZ dZ`^uc kemqZc� Ih^ nhj�fmeZfb \_s_kl\Z gZibrbl_ bo gZa\Zgby�Hl\_l��� H[jZah\Zgb_ dbkehl62��G�H 7 +�62�k_jgZy dbkehlZKH��G�2 7 G�KH�m]hevgZy dbkehlZ�� H[jZah\Zgb_ s_ehq_cKZH�G�H 7 KZ�HG��]b^jhdkb^ dZevpbyD�H�G�H 7 �DHG]b^jhdkb^ dZeby�� H[jZah\Zgb_ s_ehq_c b \h^hjh^Z�/L��GHG 7 �/L2+ � G� <]b^jhdkb^ eblby�1D��GHG 7 �1D2+ � G� <]b^jhdkb^ gZljby
AZ^ZqZD ��� ] jZkl\hjZ� fZkkh\Zy ^hey \_s_kl\Z \ dhlhjhf ����^h[Z\beb ��� ] \h^u� <uqbkebl_ fZkkh\mx ^hex jZkl\hj_ggh]h\_s_kl\Z \ ihemq_gghf jZkl\hj_�J_r_gb_�>Zgh� , kihkh[



��

P �j�jZ�� ² ��� ]� P �\�\Z� � Z ��� � ��� �� ]�Z� ���Z� ²" ,, kihkh[��� ] j�jZ² �� ] \�\Z��� ] j�jZ² o ][ ���������  �� ]P �\�\Z�� �� ]Z �����PP jZj \Z\  ��  ���
Hl\_l� Z� ���



��

=eZ\Z 9� H[h[s_gb_ k\_^_gbc h \Z`g_crbodeZkkZo g_hj]Zgbq_kdbo kh_^bg_gbc
AZ^Zqb d �� �� �klj� ���

<hijhk� ��Qlh lZdh_ hdkb^u b dZd bo deZkkbnbpbjh\Zlv" GZq_jlbl_\ l_ljZ^yo lZ[ebpm b \ khhl\_lkl\mxsbo ]jZnZo aZibrbl_i_j_qbke_ggu_ gb`_ nhjfmeu hdkb^h\� 1D�2� 1�2�� 6L2�� &D2�&U2� &U2�� &X2� 0Q�2�� )H2� 62�� >Zcl_ bf gZa\Zgby�Hl\_l�Hdkb^u wlh keh`gu_ \_s_kl\Z� dhlhju_ khklhyl ba ^\mowe_f_glh\� h^gbf ba dhlhjuo y\ey_lky dbkehjh^� Hdkb^u deZk�kbnbpbjmxl gZ��� hkgh\gu_² wlh hdkb^u� dhlhjuf khhl\_lkl\mxl hkgh\Zgby��� dbkehlgu_² wlh hdkb^u� dhlhjuf khhl\_lkl\mxl dbkehlu�Hkgh\gu_ hdkb^u Dbkehlgu_ hdkb^u1D�2 ² hdkb^ gZljbyKZH² hdkb^ dZevpby&X2 ² hdkb^ f_^b �,,�&X2 ² hdkb^ f_^b �,,�
1�2� ² hdkb^ ZahlZ �9�6L2� ² hdkb^ dj_fgby �,9�&U2 ² hdkb^ ojhfZ �,,�&U2� ² hdkb^ ojhfZ �9,�FQ�2� ² hdkb^ fZj]ZgpZ �9,,�62� ² hdkb^ k_ju �,9�

<hijhk� �KhklZ\vl_ mjZ\g_gby j_Zdpbc� ko_fu dhlhjuo ijb\_^_gugb`_�/L�«7/L�2 /L�2�«7/L12��+�2&D�«7&D2 &X2�«7&X&O��+�2&�«7&2� /L�2�«7/L2+$O�«7$O�2� 3�2��«7+�32�



��

3+��«73�2��+�2 62��«71D�62��«Hl\_l��/L�2� �/L�2�&D�2� �&D2&� 2� &2��$O��2� �$O�2��3+���2� 3�2���+�2/L�2��+12� �/L12��+�2&X2��+&O &X&O��+�2/L�2�+�2 �/L2+3�2���+�2 �+�32�62���1D2+ 1D�62��+�2<hijhk� ��KhklZ\vl_ mjZ\g_gby j_Zdpbc� ijb ihfhsb dhlhjuo fh`ghihemqblv ke_^mxsb_ hdkb^u� &2�� $O�2�� /L�2� &D2� 0J2� 3�2��&X2�Hl\_l�K�2� o�W K2�� �0J�2� o�W �0J2��:O��2� 7 �:O�H�� �J��2� o�W �3�2���/L�H�7 �/L�2� �&X�2� o�W �&X2��&D�2�7�&D2�<hijhk� ��DZdb_ ba i_j_qbke_gguo hdkb^h\ j_Z]bjmxl k \h^hc� %D2�/L�2� &X2� 62�� &D2� 6L2�� 3�2�� )H�2�� $O�2�� 1D�2� 0Q�2�"GZibrbl_ mjZ\g_gby j_Zdpbc�Hl\_l�K \h^hc \aZbfh^_ckl\mxl hdkb^u Zdlb\guo f_lZeeh\ b[hevrbgkl\h dbkehlguo hdkb^h\�<ZH�G�2 7 <Z�HG��� KZH�G�2 7 KZ�HG���/L�2�G�H 7 �/L2+� J�2���G�2 oW �G�J2��62��G�H 7 +�62�� 1D�2�G�2 7 �1D2+�



��

FQ�2��G�2 7 �GFQ2��K \h^hc g_ j_Z]bjmxl &X2� 6L2�� )H�2�� $O�2��<hijhk� ��GZibrbl_ nhjfmeu hdkb^h\� ]b^jZlZfb dhlhjuo y\eyxlkyke_^mxsb_ dbkehlu� +�62�� +�62�� +�&2�� +�6L2�� +0Q2��+�%2��Hl\_l�+�62� 7 62�� +�6L2� 7 6L2�� G�KH� 7 KH��+�62� 7 62�� GFQH� 7 FQ�2�� +�%2�7 <�H��<hijhk� ��GZibrbl_ mjZ\g_gby obfbq_kdbo j_Zdpbc� ko_fu dhlhjuo^Zgu gb`_�KZ 7KZH 7 KZ�HG�� 62����� 7 .�62�����KX 7 KbH 7 &X62� 1�2���/L2+ 7���J 7 J�2� 7 G�J2� J�2����� oW KZ��J2�������Hl\_l��� KZ 7KZH 7 KZ�HG�� �KZ�H� 7 �KZHKZH�G�2 7 KZ�HG���� KX 7 KbH 7 &X62� �KX�2� oW �KbHKXH�+�62� oW &X62��G�2�� J 7 J�2� 7 G�J2� �J��2� oW �J�2�J�2��AGH oW �GaJ2��� 62���DHG 7 .�62��G�2�� 1�2���/L2+ 7 �/L12��+�2�� J�2���&Z�2+�� oW KZ��J2�����+�2AZ^ZqZ� ��<u\_^bl_ obfbq_kdmx nhjfmem hdkb^Z� _keb ba\_klgh� qlh��� fZk�q� gZljby kh_^bgyxlky k ��� fZk�q� dbkehjh^Z�



��

J_r_gb_�>Zgh�1D ² ��� fZk� qH² ��� fZk� q1D[2\

$U �1D� ² �� �� fZF� q 2 7 �� fZF� q 1D$U �2� �� ��� fZF� q 2 7 o fZF� q 1D[ �� ������  ����LZd dZd ih mkeh\bx k ��� fZF� q dbkehjh^Zj_Z]bjm_l ��� fZF� q 1D� lh fh`gh \u\_klbnhjfmem� 1D�2�Hl\_l� 1D�2�AZ^ZqZ� ��GZibrbl_ mjZ\g_gb_ j_Zdpbb hdkb^Z nhknhjZ �9� k \h^hc�ijhl_dZxs_c ijb gZ]j_\Zgbb� b \uqbkebl_ khhlghr_gb_ fZkkwe_f_glh\ \ j_Z]bjmxsbo \_s_kl\Zo�Hl\_l�3�2���G�H oW �G�J2��� 0U �3�2�� ��������� ��� $U ��3� ���� �����f�q��J�2�� ± ���f�q� �J� ± o[ �������  ����:�2� � ² ���� ����Hl\_l� :�3� ����� :�2� �����
��0U�+�2� O � ���� ��:�+� �����  ��� $U��+� ��� �
:�2� ������  ��� $U�2� ��Hl\_l� :�G� ���� :�2� ����AZ^Zqb d � �� �klj� ���



��

<hijhk� �AZihegbl_ lZ[ebpm� aZibkZ\ \ g_c ih ��� nhjfmeu \_s_kl\�hlghkysboky d dZ`^hfm deZkkm \_s_kl\�Hl\_l�Ijhklu_ \_s_kl\Z Keh`gu_ \_s_kl\ZF_lZeeu G_f_lZeeu Hdkb^u Hkgh\Z�gby Dbkehlu Kheb
)H & 3�2� &X�2+�� +&O 1D&O1D &O� &X2 =Q�2+�� +�62� =Q&O�&X 2� &D2 )H�2+�� +�&2� &X62�<hijhk� �DZdb_ \_s_kl\Z gZau\Zxl hkgh\Zgbyfb b dZd bo deZkkbnb�pbjmxl" GZibrbl_ nhjfmeu hkgh\Zgbc b gZah\bl_ bo�Hl\_l�Hkgh\Zgby ² \_s_kl\Z� \ khklZ\ dhlhjuo \oh^bl Zlhf f_�lZeeZ b k\yaZggu_ k gbf ]b^jhdkb^gu_ ]jmiiu� Hkgh\Zgby jZa�^_eyxl gZ jZkl\hjbfu_ \ \h^_ beb s_ehqb b g_jZkl\hjbfu_ \\h^_�JZkl\hjbfu_ \ \h^_ hkgh\Zgby� ]b^jhdkb^ gZljby 1D2+�]b^jhdkb^ dZeby .2+� ]b^jhdkb^ [Zjby %D�2+���G_jZkl\hjbfu_ hkgh\Zgby� ]b^jhdkb^ f_^b &X�2+��� ]b^�jhdkb^ Zexfbgby $O�2+��� ]b^jhdkb^ pbgdZ =Q�2+���<hijhk� �Ijb\_^bl_ ih ljb mjZ\g_gby j_Zdpbc� ijb ihfhsb dhlhjuofh`gh ihemqblv� Z� jZkl\hjbfu_ b [� ijZdlbq_kdbg_jZkl\hjbfu_ hkgh\Zgby� GZibrbl_ bo gZa\Zgby�Hl\_l��� JZkl\hjbfu_ hkgh\Zgby fh`gh ihemqblv ijb \aZbfh^_c�kl\bb Zdlb\guo f_lZeeh\ b bo hdkb^h\ k \h^hc��/L��G�H 7 �/L2+�+� <�/L�2�G�H 7�/L2+ %D2�+�2 7 %D�2+��]b^jhdkb^ eblby� ]b^jhdkb^ [Zjby�



��

�� G_jZkl\hjbfu_ hkgh\Zgby fh`gh ihemqblv ijb \aZbfh�^_ckl\bb khe_c b jZkl\hjbfuo hkgh\Zgbc�)_K�� �j� � �1D2+ 7 )H�2+�� =��1D&O�]b^jhdkb^ `_e_aZ �,,,�&X62��S� � �/L2+ 7 &X�2+��=�/L�62��]b^jhdkb^ f_^b �,,�JV�1H����j� � �DHG 7 3E�2+��=��.12��]b^jhdkb^ k\bgpZ �,,�<hijhk� ��Ihevamykv lZ[ebp_c �� �ii� �� � b � mq_[gbdZ�� khklZ\vl_ ihljb mjZ\g_gby khhl\_lkl\mxsbo j_Zdpbc� \ dhlhjuo mqZkl�\mxl s_ehqb�Hl\_l� �\ \hijhk_ hq_\b^gh hrb[dZ² lZ[ebpZ � �����S_ehqb j_Z]bjmxl k dbkehlZfb��.2+�+�62� 7 .�62���+�2�/L2+�+&O 7/L&O�+�2�KZ�HG����+12� 7 KZ�1H�����G�2��� S_ehqb j_Z]bjmxl k jZkl\hjZfb khe_c �k h[jZah\Zgb_fg_jZkl\hjbfh]h hkgh\Zgby��D2+�&X&O� 7KX �HG��=��D&O��1DHG�=Q�12��� 7�1D1H��=Q�2+��=��<Z�HG���$O��62��� 7 �%D62� =��:��HG��=���S_ehqb j_Z]bjmxl k dbkehlgufb hdkb^Zfb�DHG�K2� 7 D�KH��G�2�K2��KZ�HG�� 7 KZKH�=�G�2��/L2+�62� 7 /L�62��G�2�<hijhk� ��DZdb_ ba \_s_kl\� nhjfmeu dhlhjuo ijb\_^_gu� j_Z]bjmxlk jZkl\hjhf ]b^jhdkb^Z gZljby�" GZibrbl_ mjZ\g_gby ijZd�lbq_kdb hkms_kl\bfuo j_Zdpbc�Hl\_l��1D2+�+�62� 7 1D�62���+�2�



��

�1D2+�K2� 7 1D�&2��G�2��1D2+�&X62� 7 &X�2+��=�1D�62��1D2+�+&O 71D&O�+�2�<hijhk� ��GZibrbl_ mjZ\g_gby j_Zdpbc� ijb ihfhsb dhlhjuo fh`ghhkms_kl\blv ij_\jZs_gby�KZ 7 &D2 7 KZ�HG�� 7 KZKO�=Q 7 =Q&O� 7 =Q�2+�� 7 =Q2KX<KX 7 KXH 7 &X&O� 7 KX=&X62�Hl\_l��� KZ 7 &D2 7 KZ�HG�� 7 KZKO� &D2�G�2 7 KZ�HG���KZ�2� 7 �KZH KZ�HG����GK� 7 &D&O��G�2�� =Q 7 =Q&O� 7 =Q�2+�� 7 =Q2 =Q��GK� 7 =Q&O��+�<=Q&O���.2+7 =Q�HG��=��.&� =Q�2+�� oW =Q2�G�2�� KX<KX 7 KXH 7 &X&O� 7 KX=&X62��KX�2� oW �KXH&X2�+� oW +�2�&XKXH�+�62� oW &X62��G�2KXH��GK� oW &X&O��G�2&X&O��)H7 )H&O��KX =



��

<hijhk� ��GZibrbl_ mjZ\g_gby j_Zdpbc jZaeh`_gby ijb gZ]j_\Zgbb�Z� ]b^jhdkb^Z f_^b �,,�� [� ]b^jhdkb^Z `_e_aZ �,,,�� \� ]b^jhdkb�^Z Zexfbgby�Hl\_l�KX�HG�� oW KXH�G�2��)_�HG�� oW )_�2���G�2��:O�HG�� 7 :O�H���G�2�AZ^ZqZ� �<uqbkebl_ fZkkm k_jghc dbkehlu� dhlhjZy ihlj_[m_lky�qlh[u g_cljZebah\Zlv jZkl\hj� kh^_j`Zsbc �� ] ]b^jhdkb^ZgZljby�J_r_gb_�>Zgh�P�1D2+� �� ]P�+�62�� ²"
o�]� ��]�+�62���1D2+ 7 1D�62��G�2�� ]� �� ]�0U�+�62�� � � ������� � � ��0U�1D2+� ������� ���m gZk � fhe_dmeu 1D2+��� ] +�62� ² �� ] 1D2+o ]� ��� ]o �������  ����� ]Hl\_l� ihlj_[m_lky ����� ] +�62�AZ^ZqZ� �D jZkl\hjm� kh^_j`Zs_fm ba[ulhd oehjb^Z `_e_aZ �,,,��ijbebeb jZkl\hj� kh^_j`Zsbc ��� ] ]b^jhdkb^Z gZljby� Hij_�^_ebl_ fZkkm b dhebq_kl\h h[jZah\Z\r_]hky ]b^jhdkb^Z `_e_�aZ �,,,��



��

J_r_gb_�>Zgh�P�1D2+� ��� ])H&O� ² \ ba[uld_P�)H�2+��� ²"Q �)H�2+��� ²"
��� ] o ])H&O���1D2+ 7 �1D&O�)H�2+����� ] ��� ]0U�1D2+� ������� ���ljb fhe_dmeu 1D2+�0U�)H�2+��� ��������� �� ������ ] 1D2+ ² ��� ] )H�2+��0�)H�2+��� ��� ] �fhev��� ] 1D2+ ² o ] )_�HG�a[ ����������  ��� ] P�)H�2+��� ���]Q �)H�2+��� fhev��]��� ]���0P   �fhevHl\_l� P�)_�HG��� ��� ]� Q�)H�2+��� � fhev�AZ^ZqZ� �JZkiheh`bl_ kh_^bg_gby� nhjfmeu dhlhjuo ^Zgu gb`_� \ihjy^d_ \hajZklZgby kh^_j`Zgby \ gbo `_e_aZ� Z� )H�2��[� )H�2+��� \� )H62�� ]� )H2� ^� )H�2��Hl\_l�Z�F]�)_�2��  �� � ���� � � ��� $U ��)H� � � �� ���Z�)H� �������  ����[�F]�)_�HG��� ��������� � � ��� $U �)H� ��Z�)H� �����  ����\�F]�=_62�� ���������� ���Z�)H� �����  ����]� 0U�)H2� ����� ��Z�)H� ����  ����^� 0U�)_�2a� �� � ���� � � ��� $U��)H� � ��� ���Z�)H� ������  ���



��

Ba j_amevlZlh\ ke_^m_l \u\h^� qlh \ ihjy^d_ \hajZklZgbykh^_j`Zgby `_e_aZ nhjfmeu ^he`gu [ulv jZkiheh`_gu lZd�)H2� )_�2�� )H�2�� )_�HG��� )H62��AZ^ZqZ� ��< ���� ] \h^u ijb ���K jZkl\hjy_lky� Z� ���� ]b^jhdkb^ZdZevpby� [� �� ] ]b^jhdkb^Z [Zjby� Hij_^_ebl_ fZkkh\u_ ^heb\_s_kl\ \ wlbo jZkl\hjZo b \ujZabl_ bo \ ijhp_glZo�J_r_gb_�>Zgh�P�+�2� ���� ]P�KZ�HG��� ����]P�%D�2+��� �� ]Z��&D�2+��� ²"Z��%D�2+��� ²"

��lj�jZ P�G�2��P�KZ�HG��� ���������  ������� ]Z� jZjP 2+&DP � ����� ����� ����������� � ���� 
 ������� lj�jZ P�G�H��P�<Z�HG��� �������  ���� ]Z� jZjP 2+%DP � ����� ����� ������ ����� 
 �����Hl\_l� fZkkh\Zy ^hey &D�2+�� ������ fZkkh\Zy ^hey<Z�HG�� �����



��

AZ^Zqb d � �� �klj� ������
<hijhk� �DZdb_ \_s_kl\Z gZau\Zxl dbkehlZfb" GZq_jlbl_ \ l_l�jZ^b ijb\_^_ggmx gb`_ lZ[ebpm b \ khhl\_lkl\mxsbo ]jZnZoaZibrbl_ obfbq_kdb_ nhjfmeu ba\_klguo \Zf dbkehl� ih^�q_jdgbl_ dbkehlgu_ hklZldb b hlf_lvl_ bo \Ze_glghklv�Hl\_l�DbkehlZfb gZau\Zxl keh`gu_ \_s_kl\Z� kh^_j`Zsb_ Zlhfu\h^hjh^Z� dhlhju_ fh]ml aZf_sZlvky gZ Zlhfu f_lZeeZ�Dbkehjh^hkh^_j`Zsb_ dbkehlu��� K_jgZy +�62� �dbkehlguc hklZlhd 62�� \Ze_glghklv����� HjlhnhknhjgZy +�32��dbkehlguc hklZlhd 32�� \Ze_gl�ghklv ����� M]hevgZy +�&2� �dbkehlguc hklZlhd &2�� \Ze_glghklv ����� Dj_fgb_\Zy +�6L2� �dbkehlguc hklZlhd 6L2�� \Ze_glghklv��� �� :ahlgZy +12� �dbkehlguc hklZlhd 12�� \Ze_glghkv ����� K_jgbklZy +�32� �dbkehlguc hklZlhd 32�� \Ze_glghklv��� ;_kdbkehjh^gu_ dbkehlu��� KheygZy +&O �dbkehjh^guc hklZlhd &O� \Ze_glghklv ����� Bh^h\h^hjh^gZy +, �dbkehjh^guc hklZlhd ,� \Ze_glghklv��� �� K_jh\h^hjh^gZy +�6 �dbkehjh^guc hklZlhd 6� \Ze_gl�ghklv ����� ;jhfh\h^hjh^gZy +%U �dbkehjh^guc hklZlhd %U� \Ze_gl�ghklv ����� Nlhjh\h^hjh^gZy +) �dbkehjh^guc hklZlhd )� \Ze_gl�ghklv ��� H^ghhkgh\gu_ dbkehlu�kheygZy +&O� [jhfh\h^hjh^gZy +%U�bh^h\h^hjh^gZy +,� nlhjh\h^hjh^gZy +)�ZahlgZy +12��



��

>\mohkgh\gu_ dbkehlu�k_jgZy +�62�� k_jgbklZy +�62��k_jh\h^hjh^gZy +�6� dj_fgb_\Zy +�6L2��m]hevgZy +�&2��Lj_ohkgh\gZy dbkehlZ�hjlhnhknhjgZy +�32��
<hijhk� �KhklZ\vl_ kljmdlmjgu_ nhjfmeu ke_^mxsbo dbkehl� Z�m]hevghc� [� [jhfh\h^hjh^ghc� \� k_jgbklhc� ]� oehjghc +&O2��Hl\_l�Z� +�&2� ² m]hevgZy dbkehlZ2+ ² 2² & beb + ² 4² & 2_ _2 ² + 2_+[� +%U ² [jhfh\h^hjh^gZy dbkehlZG² <]\� G�6H� ² k_jgbklZy dbkehlZG² 2 6 2+ ² 2]� +&O2� ² oehjgZy dbkehlZ2__+ ² 2 ² &O 2__2



��

<hijhk� ��DZdbfb kihkh[Zfb ihemqZxl dbkehlu" KhklZ\vl_ mjZ\g_�gby j_Zdpbc�Hl\_l��� Dbkehlu ihemqZxl kh_^bg_gb_f dbkehlgh]h hdkb^Z k \h�^hc�62��G�2 7 +�62���� ;_kdbkehjh^gu_ dbkehlu fh`gh ihemqblv ijb \aZbfh�^_ckl\bb \h^hjh^Z k g_dhlhjufb g_f_lZeeZfb�G��KO� 7 �GK���� Fh`gh ihemqblv gh\mx dbkehlm ijb \aZbfh^_ckl\bb kh�eb b [he__ kbevghc dbkehlu�DK��+�62� oW G�62���GK� <�<hijhk� ��DZdbfb ^\mfy kihkh[Zfb fh`gh ihemqblv� Z� hjlhnhknhj�gmx dbkehlm� [� k_jh\h^hjh^gmx dbkehlm" GZibrbl_ mjZ\g_�gby khhl\_lkl\mxsbo j_Zdpbc�Hl\_l�Z� J�2���G�H 7 �G�J2� ² \aZbfh^_ckl\b_ hdkb^Z nhknhjZb ]hjyq_c \h^u��D�J2���+�62� 7 �G�J2���.�62� ² j_Zdpby aZf_s_gbynhknZlZ dZeby k k_jghc dbkehlhc��� +��6 oW +�6�)H6��GK� 7 +�6�)HK���<hijhk� ��GZq_jlbl_ \ l_ljZ^b gb`_ijb\_^_ggmx lZ[ebpm�J_ZdpbbjZaeh`_gby kh_^bg_gby aZf_s_gby h[f_gZ< khhl\_lkl\mxsbo ]jZnZo aZibrbl_ ih ljb mjZ\g_gbyj_Zdpbc� \ dhlhjuo mqZkl\mxl b h[jZamxlky dbkehlu�



��

Hl\_l� J_ZdpbbjZaeh`_gby kh_^bg_gbyG�KH� om G�2�K2� K2��G�2 om G�KH�+�6L2� oW G�2�6L2� &O��+�7�+&O
�+12�dhgp �o�k\_l �+�2��12�<�2�< 1�2��G�2 7�+12�aZf_s_gby h[f_gZ=Q��GK� 7=Q&O��+� < =Q&O��+�62�oW =Q62���GK�<2���+, om �+�2��,� &X2�+�62� oW &X62��G�2)H�+�62� jZa[ 7)H62��+� < DHG�+&O 7DK��G�2<hijhk� ��Ijb\_^bl_ ih ljb mjZ\g_gby obfbq_kdbo j_Zdpbc� oZjZdl_�jbamxsbo obfbq_kdb_ k\hckl\Z dbkehl� Hlf_lvl_� d dZdhfmlbim j_Zdpbc hgb hlghkylky�Hl\_l��� <aZbfh^_ckl\b_ k f_lZeeZfb� J_Zdpbb aZf_s_gby��1D��GK� 7 �1D&O�G� <�:���+�62� 7 $O��62�����G�<�� <aZbfh^_ckl\b_ k hkgh\gufb hdkb^Zfb J_Zdpbb h[f_gZ��/L�2��G�J2� 7 �/L�J2���G�2)_�2���GK� 7 �)_K����G�2&D2��GK� 7 &D&O��G�2�� <aZbfh^_ckl\b_ k kheyfb� J_Zdpbb h[f_gZ�1D�&2���GK� 7 G�KHa��1D&O= =G�2 K2�<)H6�+�62� 7 )H62��+�6=Q&O��G�62�dhgp oW =Q62���+&, <�� <aZbfh^_ckl\b_ k hkgh\Zgbyfb� J_Zdpbb h[f_gZ�)_�HG�a��+12� oW )H�12�����G�2



��

�DHG�+�62� 7 .�62��G�2KZ�HG����GK� 7 &D&O���G�2�� JZaeh`_gb_ g_dhlhjuo dbkehl �kf�\hijhk ��� klj�����
<hijhk���DZdb_ ba \_s_kl\� nhjfmeu dhlhjuo ijb\_^_gu� j_Z]bjmxlk kheyghc dbkehlhc� Z� &X2� [� &X� \� &X�2+��� ]� $J�^� $O�2+���Hl\_l��� &X2��GK� oW &X&O��G�2��� &X�2+����GK� 7 &X&O���G�2��� $O�HG����GKO 7 :�K����G�2�<hijhk� ��GZibrbl_ mjZ\g_gby j_Zdpbc� dhlhju_ hkms_kl\bfu�1D�GK� 7 0J�GK� 7 :��GK� 70J�G�JH� 7 KZ�G�JH� 7 =Q�+�6H� 7:O�+�6H� 7 0J2�+�6H� 7 =Q�+&O 70J�+�62� 7 1D&O�+&O 7 1D�62��+&O 7)_�HG���+12� 7 =Q�+12� 7 &D2�GK� 7)H�H��GK� 7 )_�H��+�6H� 7 /L�H�G�JH� 70J2�G�JH� 7 :��H��+�6H� 7 &X�+&O 7$X�+�62� 7 +�32��+�62� 7 1D�&H��GK� 71D&O�+12� 7Hl\_l��1D��GK� �1D&O�G�0J��GK� 0J&,��G��:���GK� �:�K����G��0J��G�JH� 0J��3H�����G��KZ��G�JH� KZ��JH�����G�=Q�+�6H� =Q6H��G��:O��+�6H� $O��6H�����G�0J2�+�6H� 0J6H��G�H



��

=Q��+&O =Q&O��+�0J�+�62� 0J62��+�)_�HG����+12� )H�1H�����G�H=Q�+12� =Q�1H�����1H���G�H�Ijb j_Zdpbb Zahlghc dbkehlu k f_lZeehf \h^hjh^ gbdh]^Zg_ \u^_ey_lky��&D2��GK� &D&O��G�H)H�H���GK� �)_K����G�H)_�H���+�6H� )H��6H�����G�H�/L�H��G�JH� �/L�3H���G�H�0J2��G�JH� 0J��3H����AG�H:��H���+�6H� $O��6H�����G�H1D�&H���GK� �1D&O�&2��G�HKe_^mxsb_ j_Zdpbb g_hkms_kl\bfu�1D&O�+&O71D�62��+&O71D&O�+12�7�Kheb kbevguo dbkehl g_ j_Z]bjmxl k dbkehlZfb��&X�+&O7$X�+�62�7�F_lZeeu� klhysb_ \ jy^m gZijy`_gbc ijZ\__ \h^hjh^Z� g_j_Z]bjmxl k dbkehlZfb��
AZ^ZqZ���DZdZy ba dbkehl [h]Zq_ nhknhjhf ² hjlhnhknhjgZy+�32� beb f_lZnhknhjgZy +32�"J_r_gb_�>Zgh�G�JH�GJH�

��F] �G�JH�� ����������� ��Z�3� ����  ���� $U�3� ��



��

DZdZy ba dbkehl[h]Zq_ nhknhjhf" ��F]�GJH�� ��������� ��Z�3� ����  �������� ! ����Hl\_l� f_lZnhknhjgZy dbkehlZ �+32�� [h]Zq_ nhknhjhf�AZ^ZqZ� ��<u\_^bl_ obfbq_kdmx nhjfmem kh_^bg_gby� \ khklZ\ dhlh�jh]h \oh^yl ���� fZk�q� obfbq_kdh]h we_f_glZ k_e_gZ�$U�6H� ��� b ��� fZk�q� \h^hjh^Z�J_r_gb_�>Zgh�Z�6H� ���� f�q�Z�+� ��O f�q�6H[+\

����f�q� 6H ² �� ]��� f�q� + ² [[ ���� ������  � :]�G� �< kh_^bg_gbb ^\Z ZlhfZ \h^hjh^ZHl\_l� G�6_�AZ^ZqZ� ��< j_Zdpbb Zexfbgby k k_jghc dbkehlhc h[jZah\Zehkv ���� ]kmevnZlZ Zexfbgby� Hij_^_ebl_ fZkkm b dhebq_kl\h Zexfb�gby� \klmib\r_]h \ j_Zdpbx�J_r_gb_�>Zgh�P�$O��62����  ����]P�$O� ²"Q�$O� ²"
o ] ���� ]�:O��+�62� 7 $O�62�����+�<����] ���]0U�$O� �� ]0U�$O��62���� ���������������� �����] $, ² ���] $O��62���[ ] $O ² ���� ] $O��62���[ ����������  ���� ]
Q 0P  fhev] ]��� ����  ���� fhevHl\_l� P�$O� ���� ]� Q�$�� ���� fhev�



��

AZ^ZqZ� ��< j_Zdpbb k Zahlghc dbkehlhc ijhj_Z]bjh\Zeh ��� fhev hd�kb^Z f_^b �,,�� GZc^bl_ fZkkm b dhebq_kl\h gbljZlZ f_^b �,,��ihemqb\r_]hky \ j_amevlZl_ j_Zdpbb�J_r_gb_�>Zgh�Q�&X 2� ��O fhevP�&X �1H���� ²"Q�&X�1H���� ²"
��� fhev [ fhev&X2��+1H� ±! &X�1H����G�H� fhev � fhev0U�&X�1H���� �������������� ���� fhev &X2 ² � fhev &X�1H������ fhev &X2 ² [ fhev[ � �����  ��� fhevl Y0 ���fhev���� ]�fhev ���� ]Hl\_l� P�&X �12���� ���� ]� Q�&X�12���� ��� fhev�



��

AZ^Zqb d � �� �klj� ���
<hijhk� ��>Zgu obfbq_kdb_ nhjfmeu \_s_kl\� &X�2� 1�2�� <Z�HG���)_�HG�a� G<U� )H�1H���� 1D+62�� /L�2� 62�� .2+� &X�2+���G�%2�� KZ��J2���� &D�+&2����GZq_jlbl_ \ l_ljZ^b lZ[ebpm b jZaf_klbl_ nhjfmeu ihkhhl\_lkl\mxsbf ]jZnZf�Hl\_l�Hdkb^u Hkgh\Zgby Dbkehlu KhebHkgh\gu_ DbFehlgu_ JZkl\hjbfu_ G_jZkl\hjbfu_ Kj_^gb_ Dbkeu_

&X�2 1�2� <Z�HG�� )_�HG�a G<U )H�1H��� 1D+62�/L�2 62� .2+ &X�2+�� G�%2� KZ��J2��� &D�+&2���<hijhk� ��GZibrbl_ obfbq_kdb_ nhjfmeu ke_^mxsbo khe_c� dZj[hgZ�lZ fZ]gby� ]b^jhdZj[hgZlZ `_e_aZ �,,�� kmevnZlZ `_e_aZ �,,,��]b^jhhjlhnhknZlZ dZevpby� hkgh\gh]h oehjb^Z fZ]gby� ^b]b^�jhhjlhnhknZlZ dZevpby�Hl\_l�Z� 0J&2� ² dZj[hgZl fZ]gby�[� )_�GKH��� ² ]b^jhdZj[hgZl `_e_aZ �,,��\� )_��62��� ² kmevnZl `_e_aZ �,,,��]� KZGJH� ² ]b^jhhjlhnhknZl dZevpby�^� 0J�2+�&O ² hkgh\ghc oehjb^ fZ]gby�_� KZ�G�JH��� ² ^b]b^jhhjlhnhknZl dZevpby�
<hijhk� �GZibrbl_ gZa\Zgby khe_c� nhjfmeu dhlhjuo ^Zgu� 1D&O�1D12�� &D&O�� .+6H�� $��1H���� DaJH�� 1D�62�� &D�+6���)H62�� 1D�6H�� &U��6H���� 1D�&2� $J1H�� )H��6H���� 1D+&H��KZ�GKHa��� 1D�6�



��

Hl\_l�1D&O ² oehjb^ gZljby�1D12� ² gbljZl gZljby�&D&O�� ² oehjb^ dZevpby�.+6H� ² ]b^jhkmevnZl dZeby�$��1H��� ² gbljZl Zexfbgby�DaJH���hjlhnhknZl dZeby�1D�62� ² kmevnZl gZljby�&D�+6�� ² ]b^jhkmevnb^ dZevpby�)H62� ² kmevnZl `_e_aZ �,,��1D�6H� ² kmevnbl gZljby�&U��6H��� ² kmevnZl ojhfZ �,,,��1D�&2� ² dZj[hgZl gZljby�$J1H� ² gbljZl k_j_[jZ�)H��6H��� ² kmevnZl `_e_aZ �,,,��1D+&H� ² ]b^jhdZj[hgZl gZljby�KZ�GKHa�� ² ]b^jhdZj[hgZl dZevpby�1D�6 ² kmevnb^ gZljby�
<hijhk� �GZibrbl_ nhjfmeu \Z`g_crbo khe_c ke_^mxsbo dbkehl�Z� kheyghc� [� k_jghc� \� Zahlghc� ]� hjlhnhknhjghc� ^� m]hev�ghc� GZah\bl_ wlb kheb�Hl\_l�Z� 1D&O ² oehjb^ gZljby �ih\Zj_ggZy khev�� .&O ² oehjb^dZeby�[� 1D�62� ² kmevnZl gZljby� 0J�62� ² kmevnZl fZ]gby�&D62� ² kmevnZl dZevpby� &X62� ² kmevnZl f_^b �,,� �f_^gucdmihjhk��\� 1D12� ² gbljZl gZljby �gZljb_\Zy k_ebljZ��.12� ² gb�ljZl dZeby �dZebcgZy k_ebljZ��



��

]� 1D�32� ² hjlhnhknZl gZljby� &D��32��� ² hjnhlhknZldZevpby �nhknhjbl�� &D�+�32��� ² ^b]b^jhhjlhnhknZl dZev�pby �^\hcghc kmi_jnhknZl��^� 1D�&2� ² dZj[hgZl gZljby �kh^Z�� &D&2� ² dZj[hgZldZevpby �f_e� ba\_klgyd� fjZfhj�� 1D+&2� ² ]b^jhdZj[hgZlgZljby �iblv_\Zy kh^Z��
<hijhk� ��I_j_qbkebl_ kihkh[u ihemq_gby khe_c b gZibrbl_ ih ^\ZmjZ\g_gby khhl\_lkl\mxsbo obfbq_kdbo j_Zdpbc� Ijbg_h[oh^bfhklb bkihevamcl_ lZ[ebpm �� mq_[gbdZ�Hl\_l��� <aZbfh^_ckl\b_ f_lZeeh\ k g_f_lZeeZfb��)H��&O� �� o�]hj_gb_ �)H&O��)H�6 oW )H6��� <aZbfh^_ckl\b_ dbkehl k f_lZeeZfb��GaJ2���1D 7 �1D�32���+�<�+�62��KZ 7 &D62��G�<�� <aZbfh^_ckl\b_ khe_c k f_lZeeZfb�&X62��)H7 )H62��&X=)H&O��&D 7 KZKO��)H��� <aZbfh^_ckl\b_ k g_e_lmqbfb dbkehlgufb hdkb^Zfb�KZKH��6L2� oW &D6L2��K2�<��1D&O�J�2� oW �1D�32���&O�<��� <aZbfh^_ckl\b_ k ^jm]bfb kheyfb�$O��62�����<ZKO� 7 �%D62�=��:�K���1D�62��3E�12��� 7 3E62�=��1D12���� <aZbfh^_ckl\b_ dbkehl k hkgh\gufb hdkb^Zfb��+�62��)_�2a oW )H��62�����G�2��GK��KZH 7 &D&O��G�H��� <aZbfh^_ckl\b_ s_ehq_c k g_f_lZeeZfb��DHG�K�� 7 DKO2�DKO�G�2�



��

�J��1D2+�G�2 7 1D�+32��JG�<��� <aZbfh^_ckl\b_ dbkehlguo hdkb^h\ kh s_ehqZfb�1�2��KZ�HG�� 7 &D�12����G�2�K2��KZ�HG��7 KZK2�=�G�2��� J_Zdpbb g_cljZebaZpbb�DHG�GK� 7 DK��G�2�KZ�HG���+�62� 7 &D62��G�2��� <aZbfh^_ckl\b_ khe_c k s_ehqZfb�)H��62�����1D2+ 7 �)_�HG��=��1D�62��&X&O���DHG 7 &X�2+��=��.&,���� <aZbfh^_ckl\b_ dbkehlguo hdkb^h\ k hkgh\gufb�6L2��&D2 oW &D6L2��KZH�62� 7 KZ62����� <aZbfh^_ckl\b_ khe_c k dbkehlZfb�KZ��JH�����+�6H� oW &D6H���G�J2���1D&O�+�62�71D�62���GK����� J_Zdpby h[f_gZ f_`^m kheyfb�1D�62��%D&O7%D62�\��1D&O$J12��1D&O7$J&O�1D12�<hijhk� ��KhklZ\vl_ mjZ\g_gby obfbq_kdbo j_Zdpbc� ko_fu dhlhjuo^Zgu gb`_�KZ���� 7 &D62��G��62����� 7 &D62��1�2����� �� &D�12����KZH���� 7 &D62��&D�2+������ 7 &D62���+�2�3�2����� 7 KZ��J2�����+�2�Hl\_l�KZ�+�62� &D62��G��62��KZH &D62��1�2��KZH �&D�12����



��

KZH�62� &D62��&D�2+���+�62� &D62���+�2�3�2���&D�2+�� KZ��J2�����+�2�<hijhk� ��K dZdbfb \_s_kl\Zfb j_Z]bjmxl oehjb^ dZevpby� _keb ihem�qZ_lky� Z� kmevnZl dZevpby� [� dZj[hgZl dZevpby� \� hjlhnhk�nZl dZevpby� ]� ]b^jhdkb^ dZevpby� ^� oehjh\h^hjh^" GZibrbl_mjZ\g_gby j_Zdpbc b ihykgbl_� ihq_fm hgb b^ml ^h dhgpZ�Hl\_l�Z� KZKO��+�62�dhgp oW &D62� � GK� <�kmevnZl dZevpby oehjh\h^hjh^WlZ j_Zdpby b^_l ^h dhgpZ� lZd dZd k_jgZy dbkehlZ \ul_kgy_lkheygmx �oehjh\h^hjh^� ba khe_c \ \b^_ ]ZaZ�[� KZKO��1D�&2� 7 KZK2� =��1D&O�dZj[hgZl dZevpbyJ_Zdpby b^_l ^h dhgpZ� lZd dZd khev g_ jZkl\hjbfZ b \uiZ�^Z_l \ hkZ^hd�\� �KZKO���G�J2� oW KZ��J2���=���GK��hjlhnhknZl dZevpbyJ_Zdpby b^_l ^h dhgpZ� lZd dZd ihemqb\rZyky khev g_jZk�l\hjbfZ b h[jZam_lky oehjh\h^hjh^�]� KZKO���1D2+ 7 KZ�HG��=��1D&O�]b^jhdkb^ dZevpbyWlZ j_Zdpby b^_l ^h dhgpZ� lZd dZd ]b^jhdkb^ dZevpby fZeh�jZkl\hjbf b qZklbqgh \uiZ^Z_l \ hkZ^hd�^� kf� Z��
<hijhk� ��DZdbfb ^\mfy kihkh[Zfb ba hdkb^Z dZevpby fh`gh ihem�qblv� Z� kmevnZl dZevpby� [� hjlhnhknZl dZevpby" KhklZ\v�l_ mjZ\g_gby j_Zdpbc�Hl\_l�Z� �� &D2�62� &D62�



��

�� &D2�+�62� &D62��+�2�� �� �KZH�J�2� KZ��J2����� �KZH��G�J2� KZ��J2��� =��G�2<hijhk� �GZibrbl_ mjZ\g_gby j_Zdpbc g_cljZebaZpbb� \ j_amevlZl_dhlhjuo h[jZamxlky kheb� nhjfmeu dhlhjuo ke_^mxsb_� Z�:�K��� [� %D62�� \� <Z�1H���� ]� 1D�32�� ^� 1D12� _� 1D+62��`� DG�J2�� a� D�GJ2�� Ih^ khhl\_lkl\mxsbfb nhjfmeZfb\_s_kl\ gZibrbl_ bo gZa\Zgby�Hl\_l��� :��HG�� � �G&� 7 :�K�� � �G�H]b^jhdkb^ Zexfbgby kheygZy dbkehlZ oehjb^ Zexfbgby�� <Z�HG�� � +�62� 7 %D62�= ��G�2]b^jhdkb^ [Zjby k_jgZy dbkehlZ kmevnZl [Zjby�� <Z�HG�� � �+12� 7 <Z�1H��� � �G�2]b^jhdkb^ [Zjby ZahlgZy dbkehlZ gbljZl [Zjby�� �1D2+ � G�J2� 7 1D�32 �+�2]b^jhdkb^ gZljby hjlhnhknhjgZy dbkehlZ hjlhnhknZl gZljby�� 1D2+ � +12� 7 1D12� � +�2]b^jhdkb^ gZljby ZahlgZy dbkehlZ gbljZl gZljby�� 1D2+ � +�62��ba[� 7 1D+62� �G�H]b^jhdkb^ gZljby k_jgZy dbkehlZ ]b^jhkmevnZl gZljby�� DHG �+�32��ba[� 7 DG�J2��+�2]b^jhdkb^ dZeby hjlhnhknhjgZy dbkehlZ ^b]b^jhhjlhnhknZl dZeby�� �DHG �+�J2��ba[� 7 D�GJ2� ��G�2]b^jhdkb^ dZeby hjlhnhknhjgZy dbkehlZ ]b^jhhjlhnhknZl dZeby<hijhk� ���KhklZ\vl_ mjZ\g_gby j_Zdpbc� ko_fu dhlhjuo ^Zgu gb`_�Hl\_l�Z� &D 7 &D2 7 KZ�HG�� 7 &D�12��� 7 &D62��KZ�2� �&D2�&D2�G�H KZ�HG���



��

&D�2+����+12� KZ�1H����G�2�&D�12����G�62� &D62���+12��[� $O�2� 7 $,��62��� $O�2+� 7 $L�2�:��2���+�62� $���62�����G�2�:O��62�����1D2+ �$��2+��=��1D�62���$��2+�� :��2���+�2�\� &D&2� 7 &D2 7&D�2+�� 7 &D&2� 7 &D�12����KZKH� &D2�&2��&D2�+�2 &D�2+���&D�2+���+�&2� &D&2� =��+�2�&D&2���+12� &D�12����+�&2��]� &X 7 &X2 7 &X&O� 7 &X�2+�� 7 &X2 7 &X 7 &X62� 77 &X�2+���&X�2�  �&X2�&X2��+&� &X&O��+�2�&X&O���1D2+ &X�2+��=��1D&O�&X�2+�� &X2�+�2�&X2�+� &X�+�2�&X��+�62� &X62��62�<��+�2�&X62���.2+ &X�2+�� = �.�62��^� 0J 7 0J2 7 0J�2+��7 0J62��0J�2� �0J2�0J2�+�2 0J�2+���0J�2+���+�62� 0J62���+�2�_� & 7 &2� 7 1D�&2� 7 &2� 7 &D&2�&�2�  &2���1D2+�&2� 1D�&2��+�2�1D�&2���+&O +�&2���1D&O�&2��&D�2+�� &D&2� =�+�2�`� )H��62��� 7 )H�2+�� 7 )H�2� 7 )H��62���)H��62�����.2+ �)H�2+��=��.�62���)H�2+�� )H�2���+�2�)H��2���+�62� )H��62�����+�2�a� 3 7� 3�2� 7 +�32� 7 &D��32��� 7 +�32� 7 &D�+�32����3��2� �3�2��3�2���+�2 �+�32���+�32���&D�2+�� &D��32�����+�2�



��

KZ��J2�����GK� �&D&O���G�J2���G�J2��ba[��KZ�HG�� KZ�G�J2�����G�2�b� $O��62����7 :��HG��� 7 :O�2� 7 :O�2� 7 $O&O��77$O�2+�� 7:��HG��&O:���62�����DHG �:��HG��=��.�62���:��HG��  :O�H���G�2�:��2���GK��dhgp� �:�K����G�2�:�KO���1D2+ :��HG�� =��1D&O�:��HG���GK� $��2+��&��G�H�d� 62� 7 =Q62� 7 =Q�2+�� 7 =Q262��=Q�2+�� =Q62��+�2�=Q62���1D2+  � 1D�62��=Q�2+��==Q�2+�� =Q2�+�2��Z^ZqZ� ��<uqbkebl_� dZdh_ ba ke_^mxsbo Zahlguo m^h[j_gbc gZb[h�e__ [h]Zlh Zahlhf� 1D12�� KZ�1H���� .12�� 1+�12���1+���62��Hl\_l��� 0U�1D12�� �������� � � ��� $U �1� ��Z 0U$U � Z�1� ����  �������F]�KZ�1H���� ��������� � �� � � ����Z�1� �����  ����
�� 0U�.12�� �������� � � ����Z�1� �����  �����
�� 0U�1+�12�� ���� � ������� � � �2�Z�1� ����  ������� 0U��1+���62�� ����� � �� � ������� � � ���Z�1� ����  �����



��

Ba ihemq_gguo j_amevlh\� fh`gh k^_eZlv \u\h^� qlh gZb[h�e__ [h]ZlZ Zahlhf ZffbZqgZy k_ebljZ 1+�12�� Z�1� ����beb ����
AZ^ZqZ� ��JZkkqblZcl_� \ dZdbo fZkkh\uo hlghr_gbyo ke_^m_l kf_�rZlv ]b^jhdkb^ dZevpby k hjlhnhknhjghc dbkehlhc� qlh[uijhbahreZ j_Zdpby g_cljZebaZpbb�Hl\_l�� fhev � fhev � fhev�KZ�HG����G�J2� 7 KZ��J2�����G�2��� � ��� q� �� � ���q� ���qF]�KZ�HG��� ��������� � � ���F]�G�J2�� � � ,������ � � ���F]�KZ�� J2���� �� � �������� � �� � � ����

�������������� �����   32+P 2+&DP
Hl\_l� fZkkh\h_ hlghr_gb_ ������ ���  32+ 2+&D �



��

=eZ\Z 9,� I_jbh^bq_kdbc aZdhgb i_jbh^bq_kdZy kbkl_fZ obfbq_kdbowe_f_glh\ >�B�F_g^_e__\Z� Kljh_gb_ ZlhfZ
AZ^Zqb d �� ��� �� �klj� ����

<hijhk��Ijb\_^bl_ ijbf_ju� ih^l\_j`^Zxsb_� qlh obfbq_kdb_we_f_glu fh`gh jZkij_^_eblv ih hl^_evguf ]jmiiZf�Hl\_l�Lbibqgu_ f_lZeeu� dZd� gZijbf_j� dZevpbc &D� h[jZamxlhkgh\gu_ hdkb^u� dhlhjuf khhl\_lkl\mxl hkgh\Zgby�&D2 � +�2Z&D�2+��hkgh\ghc hkgh\Zgb_hdkb^G_f_lZeeu� gZijbf_j k_jZ� h[jZamxl dbkehlgu_ hdkb^u� dh�lhjuf khhl\_lkl\mxl dbkehlu�62� � +�2Z+�62�dbkehluc dbkehlZhdkb^F_lZeeu j_Z]bjmxl k dbkehlZfb� dZd ijZ\beh� aZf_sZy \gbo Zlhfu \h^hjh^Z� k h[jZah\Zgb_f khe_c� >ey g_f_lZeeh\ j_�Zdpby k dbkehlZfb g_oZjZdl_jgZ�F_lZeeu �nbabq_kdb_ k\hckl\Z��@_e_ah )H� f_^v &X� Zexfbgbc $O� jlmlv +J� ahehlh $X�k_j_[jh $J b ^j��� L\_j^u_ \_s_kl\Z �bkdexq_gb_² jlmlv���F_lZeebq_kdbc [e_kd�� Ohjhrb_ ijh\h^gbdb l_iehlu b we_dljbq_kl\Z�� Dh\db_



��

G_f_lZeeu �nbabq_kdb_ k\hckl\Z��M]hev &� k_jZ 6� nhknhj 3� bh^ ,�� dbkehjh^ 2�� \h^hjh^ +� b^j��� L\_j^u_� `b^db_ �[jhf� b ]Zahh[jZagu_ \_s_kl\Z��� F_lZeebq_kdbf [e_kdhf g_ h[eZ^Zxl �bkdexq_gb_ ²bh^��� Baheylhju�� Ojmidb_
<hijhk� ��Obfbq_kdbc we_f_gl ]Zebc *D koh^_g k we_f_glhf Zexfb�gb_f $O� Z k_e_g 6H ² k k_jhc� GZibrbl_ nhjfmeu hdkb^h\� ]b�^jhdkb^h\ b khe_c� \ khklZ\ dhlhjuo \oh^yl wlb we_f_glu�KhklZ\vl_ mjZ\g_gby j_Zdpbc� oZjZdl_jbamxsbo obfbq_kdb_k\hckl\Z khhl\_lkl\mxsbo we_f_glh\�Hl\_l�*D� *D�2�� *D�2+��� *D&O� *D��&2���D� *D�2���6L2� oW *Z��6L2����*Z�2���+&� oW �*D&O���+�2�*Z�2���1D2+ oW �1D�*D2���G�H��� *D�2+����+&� 7 *D&O���+�2�*D�2+����1D2+ oW 1Z�*ZH���+�2��*Z�HG����62� oW *D��62�����+�2�\� �*D&O���+�62� 7 *D��62�����+&��KZ��KH�����6L2� oW KZ��6L2�����KH��*D&O���1D2+ 7 KZ�HG�� =��1D&O�*D&O��D�J2� 7 *D32� =��.&���*D&O���KZ 7 �KZKO���*D��� 6H� 6H��� 6H2�� +�6H� +�6H2�� +�6H2�� .�6H� .�6H2��.�6H2��D� �0J�6_H� oW �0J2�6H��.2+�6H2� 7 .�6H2��+�2�



��

&D�12����6H2� 7 &D6H2��1�2��6H2��+�2 7 +�6H2��[� =Q�+�6H2� 7 =Q6H2��+�<�+�6H2���.2+7 .�6H2���+�2�+�6H2��&X2 oW &X6H2��+�2�1D�&2��+�6H2� 7 +�&2��1D�6H2��= =+�2 &2�<Q+�2�+�6H2� 7 +�6H2� � Q+�2�\� .�6H2��6L2� oW .�6L2��6L�2��.�6H2��%D&O� 7 %D6H2�=��.&��.�6H2��+�62� 7 .�62��+�6H2��D�6_2���1D2+ 7 �.2+�1D�6H2��AZ^ZqZ�GZ ���� ] hdkb^Z pbgdZ ih^_ckl\h\Zeb ijb ih\ur_gghcl_fi_jZlmj_ jZkl\hjhf ]b^jhdkb^Z gZljby� \ayluf \ ba[ul�d_� Hij_^_ebl_ fZkkm b dhebq_kl\h h[jZah\Z\r_]hky \_s_kl\Z² kheb�J_r_gb_�>Zgh�P�=Q2� ���� ]P�1D�=Q2�� ²"
���� ] o]=Q2��1D2+ oW 1D�=Q2��+�2�� ] ��� ]0U�=Q2� ����� ��0U�1D�=Q2�� �� � ������� � � ����� ] =Q2 ² ��� ] 1D�=Q2����� ] =Q2 ² ; =[ �� ������� �  ���� ]Hl\_l� P�1D�=Q2�� ����]�AZ^Zqb d � �� �klj� ����



��

<hijhk� �Qlh gZau\Z_lky i_jbh^hf" Qlh h[s_]h b q_f hlebqZxlky[hevrb_ i_jbh^u hl fZe_gvdbo"Hl\_l�I_jbh^hf gZau\Z_lky ]hjbahgZlevgu_ jy^u we_f_glh\ lZ[�ebpu F_g^_e__\Z� \ ij_^_eZo dhlhjuo k\hckl\Z we_f_glh\ ba�f_gyxlky ihke_^h\Zl_evgh�
<hijhk� ��DZd baf_gyxlky k\hckl\Z obfbq_kdbo we_f_glh\ \ i_jbh^Zob ]eZ\guo ih^]jmiiZo" H[tykgbl_ wlb aZdhghf_jghklb k lhqdbaj_gby l_hjbb kljh_gby ZlhfZ�Hl\_l�,� K \hajZklZgb_f ihjy^dh\h]h ghf_jZ we_f_glZ \ i_jbh^_mf_gvrZxlky f_lZeebq_kdb_ k\hckl\Z we_f_glh\ b m\_ebqb\Z�xlky g_f_lZeebq_kdb_� djhf_ wlh]h� \ i_jbh^Zo �fZeuo� \Z�e_glghklv we_f_glh\ \ kh_^bg_gbyo k dbkehjh^hf \hajZklZ_l hl� ^h �� ke_\Z gZijZ\h� Wlb y\e_gby h[tykgyxlky kljh_gb_f Zlh�fh\��� K m\_ebq_gb_f ihjy^dh\h]h ghf_jZ \ i_jbh^_ ihkl_i_gghaZihegyxlky we_dljhgZfb \g_rgb_ wg_j]_lbq_kdb_ mjh\gb�dhebq_kl\h we_dljhgh\ gZ ihke_^g_f mjh\g_ khhl\_lkl\m_lghf_jm ]jmiiu b \ukr_c \Ze_glghklb \ kh_^bg_gbyo k db�kehjh^hf��� K m\_ebq_gb_f ihjy^dh\h]h ghf_jZ \ i_jbh^_ m\_ebqb\Z_l�ky aZjy^ y^jZ� qlh \uau\Z_l m\_ebq_gb_ kbe ijbly`_gbywe_dljhgh\ d y^jm < j_amevlZl_ jZ^bmku Zlhfh\ mf_gvrZ�xlky� ihwlhfm kihkh[ghklv Zlhfh\ hl^Z\Zlv we_dljhgu �f_�lZeebq_kdb_ k\hckl\Z� ihkl_i_ggh hkeZ[_\Z_l b ihke_^gb_we_f_glu i_jbh^h\ y\eyxlky lbibqgufb g_f_lZeeZfb�,,� < ]eZ\guo ih^]jmiiZo k \hajZklZgb_f ihjy^dh\h]h ghf_�jZ m\_ebqb\Zxlky f_lZeebq_kdb_ k\hckl\Z we_f_glh\ b mf_gv�rZxlky g_f_lZeebq_kdb_� Wlh h[tykgy_lky l_f� qlh ijb h^bgZ�dh\hf aZjy^_ y^jZ qbkeh aZiheg_gguo wg_j]_lbq_kdbo mjh\g_c\hajZklZ_l� agZqbl m\_ebqb\Z_lky jZ^bmk ZlhfZ� ijbly`_gb_



��

we_dljhgh\ d y^jm hkeZ[_\Z_l� Z f_lZeebq_kdb_ k\hckl\Z �kih�kh[ghklv hl^Z\Zlv we_dljhg� m\_ebqb\Zxlky�
AZ^Zqb d �� ����� �klj� ����

<hijhk� ��Ijb\_^bl_ ijbf_ju \ ^hdZaZl_evkl\h lh]h� qlh Zlhfubf_xl keh`gh_ kljh_gb_�Hl\_l�:lhfu g_dhlhjuo we_f_glh\ kihkh[gu d kZfhijhba\hevgh�fm ij_\jZs_gbx \ Zlhfu ^jm]bo we_f_glh\ �jZ^bhZdlb\ghfmjZkiZ^m�� > 5D����� Z > 5Q����� � +H��
<hijhk� �Q_f hlebqZxlky y^_jgu_ j_Zdpbb hl obfbq_kdbo"Hl\_l�Ijb obfbq_kdbo j_Zdpbyo h^gb \_s_kl\Z ij_\jZsZxlky \^jm]b_� gh ij_\jZs_gby h^gbo Zlhfh\ \ ^jm]b_ g_ ijhbkoh^bl�Ijb y^_jguo j_Zdpbyo ijhbkoh^bl ij_\jZs_gb_ Zlhfh\ h^gboobfbq_kdbo we_f_glh\ \ ^jm]b_�
<hijhk� �Qlh lZdh_ bahlhiu" GZ dhgdj_lguo ijbf_jZo ihykgbl_�ihq_fm hlghkbl_evgu_ Zlhfgu_ fZkku we_f_glh\ \ujZ`Z�xlky ^jh[gufb qbkeZfb�Hl\_l�JZagh\b^ghklb Zlhfh\ h^gh]h b lh]h `_ obfbq_kdh]h we_�f_glZ� bf_xsb_ h^bgZdh\h_ qbkeh ijhlhgh\ \ y^j_� gh jZagmxfZkkm� gZau\Zxl bahlhiZfb�©Bahlhiª hagZqZ_l ©aZgbfZxsbc h^gh b lh `_ f_klhª�GZijbf_j� Zlhfu 2��� � 2��� � 2��� bf_xsb_ h^bg b lhl `_aZjy^ y^jZ� ² wlh bahlhiu dbkehjh^Z� Z Zlhfu +�� � +�� � +�� ²



��

bahlhiu \h^hjh^Z� E_]dbc bahlhi \h^hjh^Z +�� gZau\Z_lkyijhlb_f� bahlhi +�� ² ^_cl_jb_f �'�� bahlhi +�� ² ljblb_f�7��
<hijhk � �Ihykgbl_� qlh gZau\Z_lky wg_j]_lbq_kdbf mjh\g_f� b bah�[jZabl_ ko_fm kljh_gby ZlhfZ gZljby 1D� ZahlZ 1� dZevpby&D� nhknhjZ 3 b oehjZ &O�Hl\_l�1D �V��V��S��V�1 �V��V��S�3 �V��V��S��V��S�&O �V��V��S��V��S�
<hijhk� �GZ hkgh\_ l_hjbb kljh_gby Zlhfh\ h[tykgbl_ kmsghklvy\e_gby i_jbh^bqghklb \ baf_g_gbb obfbq_kdbo k\hckl\ we_�f_glh\�Hl\_l�I_jbh^bq_kdZy ih\lhy_fhklv \ k\hckl\Zo obfbq_kdbo we_�f_glh\ k\yaZgZ k l_f� qlh ih f_j_ aZiheg_gby we_dljhgguoh[hehq_d i_jbh^bq_kdb ih\lhy_lky kljh_gb_ \g_rg_c we_d�ljhgghc h[hehqdb� GZijbf_j� m Zlhfh\ eblby� gZljby b dZebykljh_gb_ \g_rg_c we_dljhgghc h[hehqdb h^bgZdh\h �gZ g_c gZ�oh^blky lhevdh h^bg we_dljhg��/L �V��V�1D �V��V��S��V�. �V��V��S��V��S��V�
<hijhk� �Obfbq_kdb_ we_f_glu fZeuo i_jbh^h\ ih^jZa^_eyxlky gZV� b S�we_f_glu� Q_f wlh h[tykgblv"



��

Hl\_l�D ]eZ\guf ih^]jmiiZf hlghkyl l_ we_f_glu� m dhlhjuo hq_�j_^gu_ we_dljhgu �b^msb_ ih ihjy^dm� ihf_sZxlky gZ V� b S�hj[blZeyo� Wlh V� b S�we_dljhgu� < k\yab k wlbf b kZfbwe_f_glu ]eZ\guo ih^]jmii qZklh gZau\Zxl V� b S�we_f_glZfb�kf� lZ[ebpm F_g^_e__\Z� V�we_f_glu \ i_jbh^bq_kdhc lZ[ebp_bah[jZ`_gu djZkguf p\_lhf� Z S�we_f_glu² a_e_guf��



��

=eZ\Z 9,,� Obfbq_kdZy k\yav�Kljh_gb_ \_s_kl\
AZ^Zqb d �� ����� �klj� ����

<hijhk� ��Qlh lZdh_ we_dljhhljbpZl_evghklv" Bkihevamy lZ[ebpm�� mq_[gbdZ b i_jbh^bq_kdmx lZ[ebpm� jZkiheh`bl_ obfbq_�kdb_ agZdb i_j_qbke_gguo gb`_ we_f_glh\ \ ihjy^d_ \hajZklZ�gby agZq_gbc we_dljhhljbpZl_evghklb� nhknhj� fZ]gbc� [hj�p_abc� dbkehjh^� dj_fgbc� dZebc� m]e_jh^� \h^hjh^� eblbc�nlhj� k_jZ� Zexfbgbc� dZevpbc�Hl\_l�K\hckl\Z Zlhfh\ ^Zggh]h we_f_glZ hlly]b\Zlv gZ k_[y we_d�ljhgu hl Zlhfh\ ^jm]bo we_f_glh\ \ kh_^bg_gbyo gZau\Zxlwe_dljhhljbpZl_evghklvx�)7 2 7 & om 6 7 3 7 + 7 % 7 6L 7 $O 70J 7 &D��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���om /L 7 D 7 &V��� ��� ���<hijhk� �Ihq_fm qbkeh\u_ agZq_gby we_dljhhljbpZl_evghkl_c Zlh�fh\ we_f_glh\ iha\heyxl km^blv h lbi_ obfbq_kdhc k\yab�\hagbdZxs_c f_`^m ZlhfZfb" Ihykgbl_ gZ dhgdj_lguo ijb�f_jZo�Hl\_l�JZaebqZxl ljb kemqZy h[jZah\Zgby obfbq_kdhc k\yab��� Z� F_`^m ZlhfZfb we_f_glh\� we_dljhhljbpZl_evghklvdhlhjuo h^bgZdh\Z� < qZklghklb� lZdh_ \aZbfh^_ckl\b_ gZ[ex�^Z_lky ijb h[jZah\Zgbb ijhkluo \_s_kl\² g_f_lZeeh\ �+�� )��



��

&O�� 2�� 1��� fhe_dmeu dhlhjuo khklhyl ba ^\mo h^bgZdh\uoZlhfh\�[� f_`^m ZlhfZfb \ f_lZee_� we_dljhhljbpZl_evghklv dhlh�juo lZd`_ h^bgZdh\Z��� F_`^m ZlhfZfb we_f_glh\� we_dljhhljbpZl_evghklv dhlh�juo hlebqZ_lky� gh g_ hq_gv kbevgh� Wlhl kemqZc \klj_qZ_lkyhkh[_ggh qZklgh� gZijbf_j ijb h[jZah\Zgbb fhe_dme \h^u+�2� oehjh\h^hjh^Z +&O� f_lZgZ &+� b fgh]bo ^jm]bo \_s_kl\��� F_`^m ZlhfZfb we_f_glh\� we_dljhhljbpZl_evghklv dhlh�juo j_adh hlebqZ_lky� gZijbf_j f_`^m ZlhfZfb s_ehqguo f_�lZeeh\ b ZlhfZfb ]Zeh]_gh\�We_dljhhljbpZl_evghklv we_f_glh\ \eby_l gZ jZkij_^_e_gb_we_dljhgh\ f_`^m \aZbfh^_ckl\mxsbfb ZlhfZfb� < aZ\bkbfh�klb hl oZjZdl_jZ jZkij_^_e_gby we_dljhgh\ \ \_s_kl\_ jZaeb�qZxl ljb hkgh\guo lbiZ obfbq_kdhc k\yab� dh\Ze_glgmx� bhg�gmx b f_lZeebq_kdmx�
<hijhk� ��< l_ljZ^yo gZibrbl_ ih ljb nhjfmeu kh_^bg_gbc k� Z�bhgghc� [� dh\Ze_glghc� \� dh\Ze_glghc g_iheyjghc k\yavx�Bah[jZabl_ bo we_dljhggu_ nhjfmeu�Hl\_l��� bhggZy k\yav�
1D�)� 1D �� ���� �)� 7 1D�> ���� �)� @�
1D�&O� 1D�� ���� �&O� �� 1D�> ���� �&O� @�
&D��&O�� D&& � ���� �&O� � ���� �&O� 7 &D��> ���� �&O� @
> ���� �&O� @



��

�� dh\Ze_glgZy iheyjgZy�
+��2�� G�� ����2 �� ��G 7 G ���� �2� G
+�&O� G�� ���� �&O� 7 G ���� �&O�
KZ��H�� &D�� �����2 7 &D ���� �2�
�� dh\Ze_glgZy g_iheyjgZy�1� Μ&&1 � 1&&Μ 7 11 &&ΜΜ&&

2� ����2� � ����2� �� �����2� �����2�+� + ��� + 7 +� +
<hijhk� ��>Zgu \_s_kl\Z� &D)�� )�� +�6� /L&O� 1+�� 1�� Ihykgbl_� dZ�dhc lbi k\yab kms_kl\m_l f_`^m ZlhfZfb \ dZ`^hf hl^_ev�ghf kh_^bg_gbb� Ihq_fm"Hl\_l���&D��)�� ² bhggZy k\yav� lZd dZd we_dljhhljbpZl_evghklbj_adh hlebqZxlky�KZ� )���� ����� )� ² dh\Ze_glgZy g_iheyjgZy k\yav� we_dljhhljbpZl_ev�ghklb jZ\gu��� +�6 ² dh\Ze_glgZy iheyjgZy k\yav� we_dljhhljbpZl_ev�ghklv hlebqZ_lky g_agZqbl_evgh�+� 6���� ����� /L�KO� ² bhggZy k\yav� lZd dZd we_dljhhljbpZl_evghklbj_adh hlebqZxlky�



��

/L� &����� ����� 1+� ² dh\Ze_glgZy iheyjgZy k\yav� lZd dZdwe_dljhhljbpZl_evghklb hlebqZxlky g_agZqbl_evgh�1� +���� ����� 1� ² dh\Ze_glgZy g_iheyjgZy k\yav� lZd dZd we_dljhhl�jbpZl_evghklb jZ\gu�
<hijhk� ��Mqblu\Zy agZq_gby we_dljhhljbpZl_evghkl_c we_f_glh\�lZ[e� �� mq_[gbdZ�� khklZ\vl_ obfbq_kdb_ nhjfmeu b mdZ`b�l_ k^\b] h[sbo k\yau\Zxsbo we_dljhgguo iZj \ ke_^mxsbo kh�_^bg_gbyo� Z� dZevpby k \h^hjh^hf� [� eblby k Zahlhf� \� db�kehjh^Z k nlhjhf� ]� m]e_jh^Z k k_jhc� ^� m]e_jh^Z kZexfbgb_f�Hl\_l�Z� dZevpby k \h^hjh^hf�KZ� G��� ���&D��+�� KZ � 7 � G 7 &D��� +�
]b^jb^ = G&&�
dZevpby G&[� eblby k Zahlhf�/L� 1��� ��� > @> @

� �p
��o��m� �n �

��
/L @/L>

����1�/L�1/L /L�/L
�1�/L eblbygbljb^ &

\� dbkehjh^Z k nlhjhf�H� )��� ���
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�����������dbkehjh^Znlhjb^ &&

&&&&&&&&&&

�p
o�o���

]� m]e_jh^Z k k_jhc�K� 6���� ���� �6�&�6��6&6�&6 ������ ^k_jhm]e_jh &&&&&&&&& o������
^� m]e_jh^Z k Zexfbgb_f�:�� K��� ���:O���K��� :O� 7 K�dZj[b^ Zexfbgby
<hijhk� ��DZdh_ kh_^bg_gb_ y\ey_lky [he__ ijhqguf b ihq_fm� Z� bh�^b^ gZljby beb bh^b^ dZeby� [� nlhjb^ gZljby beb oehjb^ gZ�ljby� \�nlhjb^ dZevpby beb oehjb^ dZeby"Hl\_l�Z� 1D, beb .,��� ��� ��� ���;he__ ijhqguf y\ey_lky kh_^bg_gb_ 1D,� lZd dZd jZagbpZwe_dljhhljbpZl_evghkl_c \ wlbo kh_^bg_gbyo g_agZqbl_evgZ�h^gZdh jZ^bmk ZlhfZ D [hevr_ q_f jZ^bmk ZlhfZ 1D� Z agZqblkbeu we_dljhklZlbq_kdh]h ijbly`_gby [m^ml f_gvr_�[� 1D) beb 1D&O���� ��� ��� ���;he__ ijhqguf [m^_l kh_^bg_gb_ 1D)� lZd dZd jZagbpZ we_d�ljhhljbpZl_evghkl_c Zlhfh\ we_f_glh\ \ wlhf kh_^bg_gbb gZ �[hevr_ q_f \ 1D&O� Z ke_^h\Zl_evgh b kbeu ijbly`_gby f_`^mbhgZfb [m^ml [hevr_�\� KZ,� beb KZ<]����� ��� ��� ���



���

;he__ ijb_fguf [m^_l kh_^bg_gb_ KZ<]�� lZd dZd kbeuwe_dljhklZlbq_kdh]h ijbly`_gby \ wlhf kh_^bg_gbb [hevr_�]� &D)� beb DKO���� ��� H�� ���< wlbo fhe_dmeZo k\yav ih ijhqghklb [m^_l ihqlb h^bgZdh�\hc� lZd dZd jZagbpZ we_dljhhljbpZl_evghkl_c \ wlbo fhe_dmeZog_agZqbl_evgZ� Z jZ^bmk bhgZ KZ��f_gvr_� q_f jZ^bmk bhgZ.��lZd dZd aZjy^ y^jZ [hevr_��
AZ^Zqb d �� ��� �� �klj� ����

<hijhk� �Q_f hlebqZxlky Zfhjngu_ \_s_kl\Z hl djbklZeebq_kdbo"Hl\_l�< djbklZeebq_kdbo \_s_kl\Zo Zlhfu jZkiheh`_gu \ maeZodjbklZeebq_kdhc j_r_ldb� < Zfhjnguo \_s_kl\Zo Zlhfu jZk�iheh`_gu [_kihjy^hqgh� lZd `_ dZd \ `b^dhklyo� DjbklZeebq_�kdb_ \_s_kl\Z bf_xl kljh]h hij_^_e_ggmx l_fi_jZlmjm ieZ\�e_gby� :fhjngu_ \_s_kl\Z g_ bf_xl kljh]h hij_^_e_gghcl_fi_jZlmju ieZ\e_gby�
<hijhk� �Q_f hlebqZxlky l_fi_jZlmju ieZ\e_gby \_s_kl\ k jZa�ebqgufb djbklZeebq_kdbfb j_r_ldZfb� Z� bhgghc� [� Zlhfghc�\� fhe_dmeyjghc" >Zcl_ h[tykg_gb_�Hl\_l�<_s_kl\Z b k Zlhfgufb� b bhggufb djbklZeebq_kdbfb j_�r_ldZfb bf_xl \ukhdb_ l_fi_jZlmju ieZ\e_gby� Ihlhfm� qlh \bhgghc j_r_ld_ jZaghbf_ggh aZjy`_ggu_ bhgu kbevgh ijbly�]b\Zxlky ^jm] d ^jm]m� Z \ Zlhfghc j_r_ld_ Zlhfu ijhqghm^_j`b\Zxlky \f_kl_ dh\Ze_glgufb k\yayfb�h \ h[hbo kemqZyof_`^m bhgZfb beb ZlhfZfb _klv ijhqgZy obfbq_kdZy k\yav� <fhe_dmeyjguo djbklZeebq_kdbo j_r_ldZo fhe_dmeu g_ k\yaZguobfbq_kdhc k\yavx� ihwlhfm \_s_kl\Z k fhe_dmeyjgufb djb�



���

klZeebq_kdbfb j_r_ldZfb bf_xl gbadb_ l_fi_jZlmju ieZ\e_�gby�
<hijhk� ��DZdhc lbi djbklZeebq_kdhc j_r_ldb oZjZdl_j_g ^ey \_�s_kl\� nhjfmeu dhlhjuo ijb\_^_gu� Z� /L)� [� 1D�62�� \� 1+��]� +�� ^� &D��32���� _� +�6"Hl\_l�Z� /L) ² bhggZy� ]� +� ² fhe_dmeyjgZy�[� 1D�62� ² bhggZy� ^� KZ��J2��� ² bhggZy�\� 1+� ² fhe_dmeyjgZy� _� +�6 ² fhe_dmeyjgZy�
<hijhk� �Qlh lZdh_ kl_i_gv hdbke_gby" < q_f ijhy\ey_lky __ koh^�kl\h b hlebqb_ kjZ\gbl_evgh k ihgylb_f ©\Ze_glghklvª"Hl\_l�Kl_i_gv hdbke_gby ² wlh lhl aZjy^� dhlhjuc ijbh[j_eb [uZlhfu� _keb ^himklblv� qlh \ ^Zgghc hdbkebl_evgh�\hkklZgh\bl_evghc j_Zdpbb h^gb Zlhfu iheghklvx hl^Zeb kh�hl\_lkl\mxs__ qbkeh we_dljhgh\� Z ^jm]b_ Zlhfu iheghklvxbo ijbkh_^bgbeb�Kl_i_gv hdbke_gby� dZd m k\h[h^guo Zlhfh\ jZ\gZ gmex� lZdb m Zlhfh\� \oh^ysbo \ khklZ\ g_iheyjguo fhe_dme� gZijbf_j�+�� 2� b l�^� Wlh h[tykgy_lky l_f� qlh \ lZdbo fhe_dmeZo kf_�s_gb_ we_dljhgghc iehlghklb g_ ijhbkoh^bl� lZd dZd agZq_gb_we_dljhhljbpZl_evghkl_c Zlhfh\ h^bgZdh\h�
<hijhk� ��Hij_^_ebl_ kl_i_gv hdbke_gby fZj]ZgpZ \ kh_^bg_gbyo�.�0Q2�� .0Q2��Hl\_l��� D ��� FQ �� H ��� ² kl_i_gv hdbke_gby FQ��
�� D �� FQ �� H ��� ² kl_i_gv hdbke_gby FQ��



���

<hijhk� ��KhklZ\vl_ mjZ\g_gby hdbkebl_evgh�\hkklZgh\bl_evguoj_Zdpbc� Z� Zexfbgby k dbkehjh^hf� [� `_e_aZ k oehjhf� \� gZ�ljby k k_jhc �h[jZa_p aZibkb kf� gZ k� ��� mq_[gbdZ��Hl\_l�H �H �= H �H �=Z� �$O���2 �� 7 �$O���2�� � [� �)H���KO �� 7 �)H��KO � <�H �H �=\��1D��6� 7 1D ��� 6���
AZ^ZqZ� ��Ijb \aZbfh^_ckl\bb \h^hjh^Z k hdkb^hf f_^b �,,� h[jZah\Z�ehkv ��� fhev f_^b� <uqbkebl_� Z� fZkkm h[jZah\Z\r_cky f_^b�[� fZkkm b dhebq_kl\h \_s_kl\Z hdkb^Z f_^b �,,�� \klmib\r_]h\ j_Zdpbx�J_r_gb_�>Zgh�Q�&X� ��� fhevP�&X� ² "P�&X2� ² "Q�&X2� ² "

o fhev ���fhevG��&X2 7 &X�G�2� fhev � fhev� fhev KXH² � fhev KXo fhev KXH² ��� fhev KX[ � ���� �  ��� fhevP�&X� Q�&X� �0�&X� ��O fhev � ��]�fhev ��� ]0�&X� �� ]�fhevP�&X2� Q�&X2� �0�&X2�  ��O fhev � �� ]�fhev � ]0�&X2� ����� �� ]�fhevHl\_l� Z�&X� ��� U� P�&X2� � ]� Q�&X2� ��� fhev�



���

AZ^ZqZ� ��< j_Zdpbb h[jZah\Zehkv � ] hdkb^Z f_^b �,,�� <uqbkebl_�Z� fZkkm b dhebq_kl\h \_s_kl\Z f_^b� \klmib\r_c \ j_Zdpbx�[� fZkkm b dhebq_kl\h \_s_kl\Z bajZkoh^h\Zggh]h dbkehjh^Z�J_r_gb_�>Zgh�l�KbH� � ]l�KX� ²"Q�&X� ²"l�2�� ²"Q�2�� ²"

o] m] �]�&X� 2� 7 �KXH��� ] �� ] ��� ]0U�&X� ��� 0U�2�� �� � � ��0U�&X2� ����� ����� ] KX ² ���] KXH; = KX ² �] KXH[ ������� �  ���]
Q �&X� 0P  fhev] ]��� ���  ���� fhev��] 2� ² ���] KXHm ] H� �] KXH\ �������  ��� ]
Q �2�� 0P  fhev] ]��� ���  ����� fhevHl\_l� l�Kb� ��� ]� P�2�� ��� ]�Q�&X� ���� fhev� Q�2�� �����fhev�



���

=eZ\Z 9,,,� AZdhg :\h]Z^jh�Fheyjguc h[t_f ]Zah\
AZ^Zqb d �� ��� �� �klj�����

AZ^ZqZ� ��Hij_^_ebl_ iehlghklv b hlghkbl_evgmx iehlghklv hdkb�^Z ZahlZ �,,� ih \ha^mom�J_r_gb_�>Zgh�0�12� ��]�fhev9�1H�g�m� ���� e�fhevU�12� ²"'�\ha^��"
0 9g�\� � UU e]fheve fhev]mg90 ���������� �����   
'�\ha^� e]fhev] fhev]\ha^0 120 �������� ����� ��   Hl\_l� U�12� ���� ]�e� '�\ha^� ���� ]�e�

AZ^ZqZ� ��Ijb \aZbfh^_ckl\bb oehjZ k \h^hjh^hf h[jZah\Zehkv ����fhev oehjh\h^hjh^Z� <uqbkebl_ h[t_f oehjZ� \klmib\r_]h \j_Zdpbx �g�m���J_r_gb_�>Zgh�Q�+&O� ���� fhevQ�&O�� ����e�fhev �g�m��9�&O�� ²"
o fhev ���� fhevG��KO� 7 +&�� fhev � fhev� fhev KO� ² � fhev GK�o fhev KO� ² ���� fhev GK�o �������  ����� fhev� fhev KO� ² ���� e����� fhev KO� ² o e�[ ���� ���������  � eHl\_l� 9�&O�� ���e�



���

AZ^ZqZ� ��K]hj_eh � d] m]ey K� <uqbkebl_ h[t_f h[jZah\Z\r_]hky hd�kb^Z m]e_jh^Z �,9� �g�m���J_r_gb_�>Zgh�Q�&2�� ����e�fhev �g�m��l�K� � d]9�&2���"
���� ] oeK�2� 7 K2��� ]�fhev ���� e�fhev0�&� �� ]�fhev���� ] K² o e K2��� ]�fhev K² ���� e�fhev[ �� �������� �  ����� eHl\_l� 9�&��� �����e�

AZ^ZqZ� ��<uqbkebl_� dZdhc h[t_f dbkehjh^Z ihlj_[m_lky ^ey k`b�]Zgby �� f� wlZgZ &�+� �g�m���J_r_gb_�>Zgh�9�K�G[� �� f�9�2�� ²"
� h[t_fZ � h[t_fh\�K�G� ��2� 7 �K2���G�2�� dm[�f o dm[�f�h[�K�G[ ² �R[�2���f� &�G[ ² [ f 2�o ���� �  �� f�

Hl\_l� 9�2�� ��f��



���

=eZ\Z ,;� =Zeh]_gu
AZ^Zqb d �� ��� �� �klj� ����

<hijhk� �GZq_jlbl_ ko_fu jZkij_^_e_gby we_dljhgh\ \ ZlhfZo ]Z�eh]_gh\ ih wg_j]_lbq_kdbf mjh\gyf� Ihykgbl_� dZdhc ba gbo bihq_fm ^he`_g [ulv kZfuf kbevguf hdbkebl_e_f�Hl\_l�) �V��V��S�&O �V��V��S��V��S�%U �V��V��S��V��S��S���V��S�, �V��V��S��V��S��S���V��S��G���V��S�M \k_o ]Zeh]_gh\ gZ \g_rg_f we_dljhgghf mjh\g_ gZoh^blkyk_fv we_dljhgh\� b ^ey ihkljh_gby mklhcqb\h]h \hkvfbwe_d�ljhggh]h mjh\gy g_ o\ZlZ_l \k_]h h^gh]h we_dljhgZ�
<hijhk� ��Bah[jZabl_ kljh_gb_ fhe_dme nlhjZ b nlhjh\h^hjh^Z ih�kj_^kl\hf bo we_dljhgguo nhjfme� MdZ`bl_ \b^ obfbq_kdhck\yab \ fhe_dmeZo wlbo \_s_kl\�Hl\_l��� �)�)� ���� &&&& ² dh\Ze_glgZy g_iheyjgZy k\yav�
�� �)���&& +� dh\Ze_glgZy kbevghiheyjgZy �ihqlb bhggZy� k\yav�
<hijhk� ��Q_f hlebqZxlky \_s_kl\Z nlhj� nlhjh\h^hjh^� nlhjb^gZljby� Z� ih \b^m obfbq_kdhc k\yab� [� ih kljh_gbx djbklZe�ebq_kdhc j_r_ldb� \� ih obfbq_kdbf k\hckl\Zf"



���

Hl\_l�,� Z� �)�)� ���� &&&& ² dh\Ze_glgZy g_iheyjgZy k\yav�
[� +� ��)���&& � dh\Ze_glgZy kbevghiheyjgZy k\yav�
\� 1D�> �)���&& @� ² bhggZy k\yav�
,,� Z� nlhjh\h^hjh^ b nlhj bf_xl fhe_dmeyjgmx djbklZe�ebq_kdmx j_r_ldm�[� nlhjb^ gZljby bf__l bhggmx djbklZeebq_kdmx j_r_ldm�,,,� Z� nlhj² kbevguc hdbkebl_ev� ijhklh_ \_s_kl\h�[� nlhjh\h^hjh^ ² kZfZy kbevgZy dbkehlZ� h[eZ^Z_lk\hckl\Zfb dbkehl�\� nlhjb^ gZljby² khev� h[eZ^Z_l k\hckl\Zfb khe_c�
<hijhk� �< dZdbo gZb[he__ \Z`guo kh_^bg_gbyo oehj \klj_qZ_lky \ijbjh^_" Ihq_fm oehj \ ijbjh^_ g_ \klj_qZ_lky \ k\h[h^ghfkhklhygbb"Hl\_l�< ijbjh^_ oehj h[uqgh \klj_qZ_lky \ \b^_ oehjb^h\ ² kh�e_c kheyghc dbkehlu� GZb[he__ jZkijhkljZg_gu oehjb^u gZ�ljby 1D&O� dZeby .&O� fZ]gby 0J&O� �\ fhjkdhc \h^_�� @_em�^hqguc khd _klv jZkl\hj kheyghc dbkehlu�
<hijhk� ��GZ ^\mo dhgdj_lguo ijbf_jZo h[tykgbl_ obfbq_kdmx kms�ghklv ihemq_gby oehjZ \ k\h[h^ghf khklhygbb�KhklZ\vl_ mjZ\_ggby khhl\_lkl\mxsbo obfbq_kdbo j_Zd�pbc�Hl\_l�>ey lh]h� qlh[u ihemqblv oehj \ k\h[h^ghf khklhygbb g_�h[oh^bfh hdbkeblv _]h bhgu� ih^_ckl\h\Z\ ^ey wlh]h gZ _]h kh�_^bg_gb_ kbevguf hdbkebl_e_f beb we_dljbq_kdbf lhdhf�



���

H �H ² I
�� �+&���� �p �Q0 �o�W 0Q��KO�� � ��& <��+�2�
««¬
ª

���� �o��� ��&O��&O �0Q��0Q HH
HF �H FI�� �DKO��� p��) 7 �D��)��� n��&O �
«««¬
ª �o�� o�� �����)

��&O���� )H H&O
<hijhk� ��HoZjZdl_jbamcl_ obfbq_kdb_ k\hckl\Z oehjZ� KhklZ\vl_mjZ\g_gby obfbq_kdbo j_Zdpbc� ihdZau\Zxsb_� Z� \aZbfh^_c�kl\b_ eblby k oehjhf� [� k]hjZgb_ ihjhrdZ `_e_aZ k oehj_� \�]hj_gb_ \h^hjh^Z \ oehj_� ]� \aZbfh^_ckl\b_ oehjZ k \h^hc�IjhklZ\vl_ kl_i_gb hdbke_gby gZ^ obfbq_kdbfb agZdZfb� Ih�ykgbl_� qlh \ wlbo j_Zdpbyo hdbkey_lky b qlh\hkklZgZ\eb\Z_lky�Hl\_l��� oehj j_Z]bjm_l k ijhklufb \_s_kl\Zfb� \uklmiZy \ dZq_�kl\_ hdbkebl_ey�H �H I�/L�� ��O&p oW �/L��&O��
««¬ª ��o� o� hdbkey_lky����l_ev\hkklZgh\b b\Z_lky\hkklZgZ\e��f����Of /L/Lhdbkebl_ev HH
H �H I�)H��� ��O&p �o�W �)H�� ���&O



���

««¬
ª �o�

�o� b\Z_lky\hkklZgZ\e������&O hdbkey_lky�����)H &OHhdbkebl_ev )HHl_ev\hkklZgh\b
H �H I

��p �� o�� ��k\_lW����� &O+�O&+
««¬
ª �o� �o� �� hdbkey_lky�����+l_ev\hkklZgh\b b\Z_lky\hkklZgZ\e�����&O +&Ohdbkebl_ev HH
�� oehj j_Z]bjm_l k \h^hc� \ wlhc j_Zdpbb oehj y\ey_lkyhdbkebl_e_f b \hkklZgh\bl_e_f h^gh\j_f_ggh�2+&O+&O2+&O ��o� �����
««¬
ª �o� �o� hdbkey_lky����&O���l_ev\hkklZgh\b b\Z_lky\hkklZgZ\e����&O��� &O&Ohdbkebl_ev H

H
�� oehj j_Z]bjm_l k s_ehqZfb� \ wlbo j_Zdpbyo oehj lZd `_y\ey_lky hdbkebl_e_f b \hkklZgh\bl_e_f h^gh\j_f_ggh��.��2+�&O�� 7 .��&O��2�.��&�� �G�2beb�.��2+��K��� 7 D��KO��H���.��&�����G�2�� oehj \ul_kgy_l ba khe_c [jhf b bh^� \ wlbo j_Zdpbyo oehjy\ey_lky hdbkebl_e_f�H �H I�.%��]� ��O&p 7 �DK���%U��� .,�&O� 7 �DKO�,��<hijhk� ��D ko_f_ �� �k� ��� mq_[gbdZ� khklZ\vl_ ih ^\Z�ljb ijbf_jZmjZ\g_gbc obfbq_kdbo j_Zdpbc ^ey dZ`^h]h ijb\_^_ggh]h kem�qZy��kf� Hl\_l� gZ \hijhk � ���



���

<hijhk� ��GZ dZdbo obfbq_kdbo k\hckl\Zo oehjZ hkgh\Zgh _]h bkihev�ah\Zgb_ gZ ijZdlbd_" GZibrbl_ mjZ\g_gby khhl\_lkl\mxsboj_Zdpbc�Hl\_l�< hkgh\ghf h[_aaZjZ`b\Zgby iblv_\hc \h^u� hl[_eb\ZgbyldZgb b [mfZ]b bkihevamxl k\hckl\h oehjZ h[jZah\u\Zlv \ j_�Zdpbb k \h^hc kbevguc hdbkebl_ev² oehjgh\Zlbklmx dbkehlm�&O��G�2 7 GK��GKO2Oehj bkihevamxl ^ey ihemq_gby [h_\uo hljZ\eyxsbo \_�s_kl\ �nhk]_gZ��
AZ^ZqZ� ��< aZdjulhf ijhqghf khkm^_ kf_rZeb � e oehjZ k �� e \h^h�jh^Z b kf_kv \ahj\Zeb� DZdhc h[t_f oehjh\h^hjh^Z ihemqbeky"DZdhc ]Za b \ dZdhf h[t_f_ hklZeky \ ba[uld_"J_r_gb_�>Zgh�9�&O�� � e9�+�� ��e9�+&�� ²"9 ]ZaZ hklZ\r_]h�ky \ ba[uld_²"

��e �e o eG� � &O� 7�GK����� e�fhev ���� e�fhev ���� y�fhev< ba[uld_ hklZ_lky G�� lZd dZd \ j_Zdpbx^he`gu \klmiblv ]Zau \ h^bgZdh\hf h[t_�f_ 9�+��ba[ � e���� e�fhev KO� ² ���� e�fhev GK�� e &O� ² o e GK�o ���� ����� �  �� eHl\_l�9�+&O� ��e�9�G��ba[ �e�AZ^ZqZ� ��DZdhc h[t_f �fZkkZ b dhebq_kl\h \_s_kl\Z� oehjZ ijb ghj�fZevguo mkeh\byo \u^_eblky ijb \aZbfh^_ckl\bb hdkb^Z fZj�]ZgpZ �,9� 0Q2� fZkkhc ���� ] k kheyghc dbkehlhc� \aylhc \ ba�[uld_"



���

J_r_gb_�>Zgh�P�FQ2�� ���� ]GK�g m ² ba[ulhd9�&O�� ²"P�&O�� ²"Q� &O�� ²"

��� ] o ]�+&����0Q��2� 70Q��&O�� n��&O ��G�2�� ] �� ]F]�FQ2�� ����� �� ���0U�&O�� ���� � � ����]FQH� ² �� ] &O�����]FQ2� ² o ] &O�o �� �������  ���� ]
Y�&O�� fhev]0P ��� ����  ��� fhevIjb ghjfZevguo mkeh\byo � fhev ex[h]h]ZaZ bf__l h[t_f ���� e� AgZqbl ��� fhev &O�[m^_l bf_lv h[t_f jZ\guc�9�&O�� ���� e�fhev���� fhev ���� e�Hl\_l� 9�&O�� ���� e� P�KO�� ���� ]� Q�&O�� ��� fhev�

AZ^Zqb d �� ��� �� �klj� ����
<hijhk� �DZdbfb ^\mfy kihkh[Zfb fh`gh ihemqblv oehjh\h^hjh^"KhklZ\vl_ mjZ\g_gby khhl\_lkl\mxsbo obfbq_kdbo j_Zdpbc�Hl\_l�Oehjh\h^hjh^ ihemqZxl ijb \aZbfh^_ckl\bb \h^hjh^Z koehjhf� beb ijb ^_ckl\bb gZ oehjb^u �gZijbf_j� oehjb^ gZ�ljby� dhgp_gljbjh\Zgghc k_jghc dbkehlhc�+��&O� �+&O1D&O�+�62� 1D+62��+&O



���

<hijhk� �HoZjZdl_jbamcl_ nbabq_kdb_ b obfbq_kdb_ k\hckl\Z oehjh�\h^hjh^Z b ihykgbl_�h ^ey dZdbo p_e_c wlhl ]Za bkihevam_lky�Hl\_l� Nbabq_kdb_ k\hckl\Z�Oehjh\h^hjh^ ² [_kp\_lguc ]Za k j_adbf aZiZohf� g_fgh]hly`_e__ \ha^moZ� ohjhrh jZkl\hjbfuc \ \h^_�Obfbq_kdb_ k\hckl\Z�Oehjh\h^hjh^ g_ j_Z]bjm_l k f_lZeeZfb b hdkb^Zfb�
<hijhk� �DZd \ eZ[hjZlhjguo mkeh\byo b \ ijhfure_gghklb ihemqZ�xl kheygmx dbkehlm" KhklZ\vl_ mjZ\g_gby khhl\_lkl\mxsboobfbq_kdbo j_Zdpbc�Hl\_l�Kheygmx dbkehlm ihemqZxl ijb jZkl\hj_gbb oehjh\h^hjh^Z\ \h^_� < eZ[hjZlhjbb oehjh\h^hjh^ ihemqZxl ijb ^_ckl\bbdhgp_gljbjh\Zgghc k_jghc dbkehlu gZ oehjb^ gZljby�1D&O�+�62� 1D+62��+&O< ijhfure_gghklb oehjh\h^hjh^ ihemqZxl� k`b]Zy \h^h�jh^ \ oehj_� +��&O� �+&O<hijhk� ��>Zgu nhjfmeu ke_^mxsbo \_s_kl\� =Q� &X� $O� &D2� 6L2��)H�2�� 1D2+� $O�2+��� )H��62���� &D&2�� )H�12���� DZdb_ bamdZaZgguo \_s_kl\ j_Z]bjmxl k kheyghc dbkehlhc" KhklZ\vl_mjZ\g_gby khhl\_lkl\mxsbo j_Zdpbc�Hl\_l�=Q��GK� =Q&O��+�<��:���GK� �:�K����+�<�KZH��GK� KZKO��G�2�)_�2���GK� �)_K����G�2�



���

1D2+�GK� 1D&,�G�H�:��HG����GK� �:�K����G�2�KZKH���GK� &D&O��G�KH��AZ^ZqZ� ��Q_j_a jZkl\hj bh^b^Z dZeby ijhimklbeb ��� fe ]Zah\hckf_kb� ij_^gZagZq_gghc ^ey kbgl_aZ oehjh\h^hjh^Z� < j_amev�lZl_ \u^_ebehkv ����� ] bh^Z� DZdh\ [ue khklZ\ ]Zah\hc kf_kb\ ijhp_glZo �ih h[t_fm�"J_r_gb_�>Zgh�9�G��KO�� ���fel�,�� ����� ]KhklZ\ ]Zah\hckf_kb \ �ih h[t_fm²"

o ] ����� ]�.,�&O�7 �.&��,��� ] ���]0U�,�� ��� � � ����F]�KO�� ���� � � ����]&O� ² ��� ] ,�o ]KO� ² ����� ] ,�o ���������� �  ����� ]�� fhev� �� ] KO� ²���� e�fhev����� ] &O� ² o eo �� ��������� �  ������ e ���� fe�9�G�� 9�kf_kb� ± 9�&O�� ��� fe ±± ����fe ����feZ��+�� ������� ���� ������Z��&O�� ������Hl\_l� Z��+�� ������ Z��&O�� ������AZ^ZqZ� ��Oehjh\h^hjh^� dhlhjuc ihemqbeb ijb \aZbfh^_ckl\bb ba�[uldZ dhgp_gljbjh\Zgghc k_jghc dbkehlu k ���� ] oehjb^ZgZljby� jZkl\hjbeb \ ��� ] \h^u� Hij_^_ebl_ fZkkh\mx ^hexoehjh\h^hjh^Z \ ijhp_glZo \ ihemq_gghf jZkl\hj_�



���

J_r_gb_�>Zgh�Z�1D&O� ���� ]P�+�2� ��� ]Z��+&O�\ jZkl\hj_�"
���� ]� o]�1D&O�G�62�dhgp 7 1D�62���GK�<��� ] �� ]0U�1D&,� ������� �����0U�+&O� ������ �������]1D&O ² ��] GK�����]1D&O ² [ ] GK�o ��������� �  ���� ]P�SDFl\RSD� P�+����P�+&O� �������� ����� ]�Z� �+&O�  � ������ ��jZkl\hjZP +&OP

���������  ������Hl\_l� Z��+&O� ����
AZ^ZqZ� ��< h^ghf h[t_f_ \h^u ijb dhfgZlghc l_fi_jZlmj_ jZkl\h�jy_lky ijbf_jgh ��� h[t_fh\ oehjh\h^hjh^Z� <uqbkebl_ fZk�kh\mx ^hex oehjh\h^hjh^Z \ ijhp_glZo \ ihemq_gghf jZkl\hj_�J_r_gb_�>Zgh�9�G�H� �9�+&�� ���Z��+&O� ²"

9�SDFl\RSD� ����� ����Z� �������jZkl\hjZ�9 �+&O�9  � ���� ������
Hl\_l� Z��+&O� �������

AZ^ZqZ� ��DZdh_ dhebq_kl\h Zexfbgby ihlj_[m_lky ^ey j_Zdpbb k kh�eyghc dbkehlhc� \aylhc \ ba[uld_� qlh[u ihemqblv ��� e \h^h�jh^Z �g�m��"



���

J_r_gb_�>Zgh�9�+��g�\� ��� eQ�$O��"
o fhev ��� e�:���GK� 7 �:�K����G�<� fhev ���� e�fhev
 � fhev�fhev:� ² ����e G�o fhev :� ² ��� e G�o ���� ���� �  ���� fhevHl\_l� Q�$O� ���� fhev�

AZ^ZqZ� ��JZkkqblZcl_� o\Zlbl eb ��� fe jZkl\hjZ kheyghc dbkehlu�U� ��� ]�kf��� qlh[u k g_c iheghklvx ijhj_Z]bjh\Zeh �� ] pbg�dZ�J_r_gb_�>Zgh�P�=Q� �� ]U�GK�� ��� ]�kf�9�GK�� ���fe ��� kf�
��] o ]=Q��GK� 7 =Q&O��+�<�� ] ����� ]0U�=Q� ���O\Zlbl eb GK�^ey iheghc j_Zd�pbb F =Q"P�+&O� ²"
F]�GK�� ������ ������ ] =Q ² � � ���� ] GK� ��� ]���] =Q ² [ ]GKO[ ������ �  ���� ]P�+&O� U�+&O� � 9�+&�� ���kf�� ���]�kf� ��� ]Hl\_l� ^ey j_Zdpbb g_h[oh^bfh ���� ] GK�� agZqbl bkoh^gh]hGK� o\Zlbl ^ey ihegh]h j_Z]bjh\Zgby�AZ^Zqb d � �� �klj� ����

<hijhk� �HoZjZdl_jbamcl_ kihkh[u ihemq_gby ]Zeh]_gh\ \ k\h[h^ghfkhklhygbb� DZdb_ ba ]Zeh]_gh\ ljm^g__� Z dZdb_ e_]q_ \u^_eblv\ k\h[h^ghf khklhygbb"



���

Hl\_l�=Zeh]_gu \ ijbjh^guo kh_^bg_gbyo ijhy\eyxl kl_i_gvhdbke_gby ±�� ihwlhfm ^ey ihemq_gby \ k\h[h^ghf khklhygbbgZ^h hdbkeblv bo bhgu� �= ² _ Z �= � >ey wlh]h \ ijhfur�e_gghklb bkihevamxl ihklhygguc we_dljbq_kdbc lhd� Z \ eZ[h�jZlhjguo mkeh\byo ijbf_gyxl jZaebqgu_ \_s_kl\Z� h[eZ^Zx�sb_ hdbkebl_evgufb k\hckl\Zfb�
<hijhk� �HoZjZdl_jbamcl_ baf_g_gb_ nbabq_kdbo b obfbq_kdbok\hckl\ ]Zeh]_gh\ \ aZ\bkbfhklb hl baf_g_gby bo hlghkb�l_evguo Zlhfguo fZkk�Hl\_l�Nbabq_kdb_ k\hckl\Z� ijb m\_ebq_gbb hlghkbl_evghc Zlhf�ghc fZkku ]Zeh]_gh\ bo hdjZkdZ klZgh\blky [he__ bgl_gkb\ghc�l_fi_jZlmju ieZ\e_gby b dbi_gby \hajZklZxl� Ijb h[uqguomkeh\byo nlhj b oehj ² ]Zau� [jhf ² `b^dhklv� bh^ ² l\_j�^h_ \_s_kl\h�Obfbq_kdb_ k\hckl\Z� k m\_ebq_gb_f Zlhfghc fZkku obfb�q_kdZy Zdlb\ghklv ]Zeh]_gh\ mf_gvrZ_lky� Q_f f_gvr_ ZlhfgZyfZkkZ� l_f kbevg__ hdbkebl_evgu_ k\hckl\Z�
<hijhk� ��KhklZ\vl_ mjZ\g_gby j_Zdpbc� ijb ihfhsb dhlhjuo fh`ghhkms_kl\blv ke_^mxsb_ ij_\jZs_gby�K�7 &X&O� 7 Kb�HG�� 7 &X2 7 &X&O� 7 Kb�Hl\_l��� &O��&X &X&O����&X&O���.2+ &X�2+��=��.&���� &X�2+�� &X2�+�2��� &X2��+&� KXKO��+�2��� KXKO��)H )H&O��&X =�<hijhk� ��KhklZ\vl_ mjZ\g_gby j_Zdpbc d ko_f_ �� �klj� ��� mq_[gb�dZ��



���

Hl\_l��� �DK�l\�)� 7 �D)l\�&O��� &O���D �o�W �DK��� KO��G� �� o�k\_l �GK�]Za�� +&O]Za�G�H 7 GK� dbkehlZ �����
�� �GK��FQH� �o�W 0Q&O��&O�=<�+�2<hijhk �aZ^ZqZ�DZdhc ba ]Zah\ ly`_e__ ² nlhj beb oehj ² b \h kdhevdhjZa"Hl\_l�0U�)�� ���F]�KO�� ���AgZqbl� ����������� ���   &O0U )0U

Ba wlh]h fh`gh k^_eZlv \u\h^� qlh KO� ly`_e__ )� ihqlb \^\Z jZaZ�



���

EZ[hjZlhjgu_ hiulu
�� JZkkfhlj_gb_ \_s_kl\ k jZaebqgufb nbabq_kdb�fb k\hckl\Zfb\_s_kl�\h Z]j_�]Zlgh_khklhy�gb_

p\_l iehl�ghklv l_ieh�ijh�\h^�ghklv
we_d�ljhijh�\h^�ghklv

Ldbib L ie
ih\Z�j_ggZykhev

l\_j^h_ [_k�p\_lg� ��� ]�kf� � \jZkieZ\�e_gghfkhklhy�gbbijh\h�^blwe�lhd

������K

kZoZj l\_j^h_ [_k�p\_lg� ��� ]�kf� � � ����K
Zexfb�gbc l\_j^h_ ��� ]�kf� � � ����K
pbgd l\_j^h_ ����]�kf� � � ������K`_e_ah l\_j^h_

k_j_[�jbklh]hp\_lZkf_lZe�[e_kdhf ���� ]�kf� � � �����K
f_^v l\_j^h_ djZkgh\ZlZy ���� ]�kf� � � �����K
\h^Z l\_j^h_ [_k�p\_lg� ��� ]�kf� qbklZy�[_aijbf_�k_c� g_ijh\h�^bl we�lhd

����K��K

k_jZ l\_j^h_ `_elZy ���� ]�kf� � � ����K



���

��� JZa^_e_gb_ kf_k_c�� Ihjhrhd k_ju bf__l `_eluc p\_l� `_e_aZ ² k_juc� Ijb\ukuiZgbb wlbo ihjhrdh\ \ \h^m k_jZ \kieu\Z_l gZ ih\_jo�ghklv� Z `_e_ah himkdZ_lky gZ ^gh��� Ihjhrhd `_e_aZ ijbly]b\Z_lky d fZ]gblm� Z k_ju² g_l��� Ijb \ukuiZgbb kf_kb ihjhrdh\ b k_ju \ \h^m hgZ jZa^_�ey_lky� lZd dZd k_jZ \kieu\Z_l gZ ih\_joghklv� Z `_e_ah lhg_l�<u\h^�M `_e_aZ b k_ju jZaebqgZy iehlghklv� ihwlhfm bo fh`ghlZd`_ jZa^_eblv� ihf_sZy \ \h^m�Kf_kv `_e_aZ b k_ju fh`gh jZa^_eblv k ihfhsvx fZ]gblZ�lZd dZd `_e_ah h[eZ^Z_l fZ]gblgufb k\hckl\Zfb� Z k_jZ² g_l�
�� Ijbf_junbabq_kdbo y\e_gbc�� Ijb gZ]j_\Zgbb iZjZnbg jZkieZ\ey_lky� Z ijb hoeZ`^_�gbb \gh\v aZklu\Z_l� ijb wlhf ihk_j_^bg_ qZr_qdb h[jZam_lkym]em[e_gb_�Wlh nbabq_kdh_ y\e_gb_� lZd dZd \ ijhp_kk_ hiulZ fu bf_eb^_eh k iZjZnbghf� lh _klv g_ h[jZah\Zehkv gh\uo \_s_kl\��� Ihke_ kbevgh]h ijhdZeb\Zgby kl_deyggZy ljm[hqdZ e_]dhk]b[Z_lky b jZkly]b\Z_lky� Wlh y\e_gb_ nbabq_kdh_� lZd dZd g_h[jZah\Zehkv gh\uo \_s_kl\ �kf�i����
�� Ijbf_ju obfbq_kdbo y\e_gbcHiul ,��� F_lZeebq_kdZy f_^v b h[jZah\Z\rbcky q_jguc ihjhrhdjZaebqZxlky ih p\_lm� Ijhbahreh hdbke_gb_ f_^b��� Wlh obfbq_kdh_ y\e_gb_�Wlh j_Zdpby kh_^bg_gby��&X�2� �&X2Hiul ���� <u^_ebeky dbkehjh^� lZd dZd le_xsZy emqbgdZ jZa]hj_�eZkv�IjbagZdb obfbq_kdhc j_Zdpbb�² \u^_e_gb_ ]ZaZ�² \u^_e_gb_ l_ieZ b k\_lZ�² ]hj_gb_ emqbgdb� l�_� gZkus_gb_ dbkehjh^hf�



���

��� HagZdhfe_gb_ k h[jZapZfb ijhkluo b keh`guo\_s_kl\� fbg_jZeh\ b ]hjguo ihjh^� f_lZeeh\ b g_f_�lZeeh\�� GZijbf_j� ih\Zj_ggZy khev� kZoZj� Zexfbgbc� pbgd� `_�e_ah� f_^v� k_jZ� f_e� hdkb^ f_^b�Ijhklu_ \_s_kl\Z� Zexfbgbc� pbgd� `_e_ah� f_^v� k_jZ�]jZnbl�Keh`gu_ \_s_kl\Z� ih\Zj_ggZy khev� kZoZj� f_e� hdkb^ f_^b�F_lZeeu� Zexfbgbc� pbgd� `_e_ah� f_^v�G_f_lZeeu� k_jZ��� ��Fbg_jZeu =hjgu_ ihjh^uih\Zj_ggZy khev� d\Zjp� kex^Z�ihe_\hc riZl ]jZgbl� ]ebgZ� ba\_klgyd� i_�khd��� Fbg_jZe ² wlh ijh^mdl ijbjh^gh]h ijhp_kkZ� bf_xsbchij_^_e_ggu_ nbabq_kdb_ k\hckl\Z b obfbq_kdbc khklZ\�Fbg_jZe bf__l djbklZeebq_kdmx kljmdlmjm�=hjgZy ihjh^Z ² ijbjh^gh_ kh_^bg_gb_ h^gh]h beb g_�kdhevdbo fbg_jZeh\� hgb keh`_gu ba qZklbq_d fbg_jZeh\���� JZaeh`_gb_ hkgh\gh]h dZj[hgZlZ f_^b �,,�Ijb ijhdZeb\Zgbb f_^ghc ieZklbgdb� lZd`_ dZd ijb jZaeh�`_gbb hkgh\gh]h dZj[hgZlZ f_^b� h[jZam_lky ihjhrhd q_jgh]hp\_lZ² hdkb^ f_^b �,,��Ijb jZaeh`_gbb hkgh\u dZj[hgZlZ f_^b �,,� \u^_ey_lky m]�e_dbkeuc ]Za� lZd dZd ijhbkoh^bl ihfmlg_gb_ ba\_kldh\hc \h�^u� Ijh[bjdm g_h[oh^bfh ^_j`Zlv \ gZdehgghf iheh`_gbb�lZd dZd \ oh^_ j_Zdpbb djhf_ hdkb^Z f_^b �,,� b m]e_dbkeh]h ]Z�aZ h[jZam_lky \h^Z�
��� J_Zdpby aZf_s_gby f_^b `_e_ahf�� Baf_g_gb_ p\_lZ jZkl\hjZ� h[jZah\Zgb_ f_^gh]h gZe_lZgZ ]\ha^_ b hibedZo��� :lhfu `_e_aZ \ul_kgyxl Zlhfu f_^b \ __ oehjb^_� f_^v\u^_ey_lky \ k\h[h^ghf khklhygbb�)H�&X&O� )H&O��KX



���

IjZdlbq_kdZy jZ[hlZ �HqbkldZ ih\Zj_gghc kheb
�� JZkl\hj_gb_ aZ]jyag_gghc ih\Zj_gghc kheb�>_ckl\by� ihdZ khev g_ jZkl\hjblky iheghklvx� \ klZdZg kaZ]jyag_gghc khevx gZeb\Z_f \h^m�GZ[ex^_gby� khev jZkl\hjy_lky \ \h^_� Z i_khd² g_l�<u\h^� i_khd \ \h^_ g_ jZkl\hjy_lky� Z ih\Zj_ggZy khev oh�jhrh jZkl\hjbfZ \ \h^_��� HqbkldZ ihemq_ggh]h jZkl\hjZ ijb ihfhsb nbevljh\Z�gby�>_ckl\by� ba]hlh\e_gguf nbevljhf nbevljm_f kf_kv kheb�i_kdZ b \h^u�GZ[ex^_gby� i_khd hk_^Z_l gZ nbevlj_� < klZdZg l_q_l ijh�ajZqguc nbevljZl�<u\h^� g_h^ghjh^gmx kf_kv� kh^_j`Zsmx g_jZkl\hjbfu_\_s_kl\Z� fh`gh jZa^_eblv nbevljh\Zgb_f��� <uiZjb\Zgb_ jZkl\hjZ�>_ckl\by� \uiZjb\Z_f ihemq_gguc nbevljZl \ nZjnhjh\hcqZrd_ gZ kibjlh\d_�GZ[ex^_gby� \h^Z bkiZjy_lky� Z \ nZjnhjh\hc qZrd_ hklZ�_lky khev�<u\h^� h^ghjh^gmx kf_kv �kheb b \h^u�� kh^_j`Zsmx `b^�dhklv b jZkl\hj_ggh_ l\_j^h_ \_s_kl\h� fh`gh jZa^_eblv \u�iZjb\Zgb_f�

EZ[hjZlhjgu_ hiulu
��� HagZdhfe_gb_ k h[jZapZfb hdkb^h\Nbabq_kdb_ k\hckl\ZGZa\Zgb_� obfbq_kdZynhjfmeZ hdkb^Z Z]j_]Zlgh_khklhygb_ p\_l aZiZo

hdkb^ f_^b �,,�� KbH l\_j^� q_jguc g_lhdkb^ `_e_aZ �,,,�� )_�2� l\_j^� djZkgh�dhjbq� g_l



���

Nbabq_kdb_ k\hckl\ZGZa\Zgb_� obfbq_kdZynhjfmeZ hdkb^Z Z]j_]Zlgh_khklhygb_ p\_l aZiZo
\h^Z� +�2 `b^d� [_kp\_lg� g_lhdkb^ dZevpby� KZH l\_j^� [_euc g_lhdkb^ k_ju �,9�� 62� ]Za [_kp\_lg� j_adbchdkb^ m]e_jh^Z �,9�� KH��m]e_dbkeuc ]Za� ]Za [_kp\_lg� g_l

�� Bf_xl g_fhe_dmeyjgh_ kljh_gb_� )_�2�� KZH� KXHBf_xl fhe_dmeyjgh_ kljh_gb_� +�2� 62�� &2���� <_s_kl\Z g_fhe_dmeyjgh]h kljh_gby gZoh^blvky \ l\_j�^hf Z]j_]Zlghf khklhygbb b bf_xl \ukhdb_ l_fi_jZlmju ieZ\�e_gby� <_s_kl\Z fhe_dmeyjgh]h kljh_gby fh]ml [ulv l\_j^u�fb� `b^dbfb beb ]Zahh[jZagufb� bf_xl gbadb_ l_fi_jZlmjuieZ\e_gby��� Wlb hdkb^u fh`gh ihemqblv� gZijbf_j� ]hj_gb_f ijh�kluo \_s_kl\��&X�2� �&X2 �+��2� �G�2 6�2� 62��)H��H� �)H�2� �&D�2� �&D2 K�H� KH�
IjZdlbq_kdZy jZ[hlZ �

Ihemq_gb_ b k\hckl\Z dbkehjh^Z�� Ihemq_gb_ b kh[bjZgb_ dbkehjh^Z�Z� >_ckl\by� GZ]j_\Zxf ijh[bjdm k i_jfZg]ZgZlhf dZeby gZkibjlh\d_� < klZdZg k dbkehjh^hf ihf_sZ_f le_xsmx emqbgdm�GZ[ex^_gby� Ijb gZ]j_\Zgbb qZklbqdb i_jfZg]ZgZlZ dZebyih^iju]b\Zxl b ihlj_kdb\Zxl� Le_xsZy emqbgdZ \kiuob\Z_l��<u\h^� Dbkehjh^ fh`gh ihemqblv ijb jZaeh`_gbb i_jfZg]Z�gZlZ dZeby� Dbkehjh^ ! wlh [_kp\_lguc ]Za� Dbkehjh^ ly`_e__\ha^moZ� Dbkehjh^ g_ bf__l aZiZoZ� Dbkehjh^ ih^^_j`b\Z_l ]h�j_gb_� g_ jZkl\hjbf \ \h^_�[� >_ckl\by� Kh[bjZ_f ijb[hj ^ey ihemq_gby dbkehjh^Z bkh[bjZgby _]h f_lh^hf \ul_kg_gby \h^u� GZ]j_\Z_f i_jfZg]Z�gZl dZeby�



���

GZ[ex^_gby� <h^Z ba ijh[bjdb \ul_kgy_lky \ djbklZeebaZlhj�<u\h^� Dbkehjh^ g_ jZkl\hjbf \ \h^_��� =hj_gb_ \ dbkehjh^_ m]ey b k_ju�Z� >_ckl\by� JZkdZey_f dmkhq_d ^j_\_kgh]h m]ey b \ghkbf _]h \klZdZg k dbkehjh^hf� Ihke_ ij_djZs_gby ]hj_gby \eb\Zx \klZdZg ba\_kldh\mx \h^m�GZ[ex^_gby� M]he_d yjdh \kiuob\Z_l� ihlhf ]Zkg_l� Ba�\_kldh\Zy \h^Z fmlg__l�<u\h^� Dbkehjh^ ih^^_j`b\Z_l ]hj_gb_� ]hj_gb_ \ dbkeh�jh^_ ijhl_dZ_l [he__ bgl_gkb\gh� q_f gZ \ha^mo_� Ijb ]hj_gbbm]ey h[jZam_lky m]e_dbkeuc ]Za� l�d� ijhbahreh ihfmlg_gb_ ba�\_kldh\hc \h^u�[� >_ckl\by� ih^`b]Z_f dmkhd k_ju b \ghkbf _]h \ khkm^ kdbkehjh^hf�GZ[ex^_gby� ieZfy ijbh[j_lZ_l yjdh kbgbc p\_l�<u\h^� ]hj_gb_ \_s_kl\ \ qbklhf dbkehjh^_ ijhl_dZ_l [h�e__ bgl_gkb\gh� q_f \ Zlfhkn_j_�
��� Ihemq_gb_ b k\hckl\Z \h^hjh^Z�� Ihlhfm� qlh \h^hjh^ e_]q_ \ha^moZ��� <h^hjh^ ]hjbl��G��2� �G�H�� =Q � �GK�  =Q&O� � G�<pbgd kheygZy dbkehlZ oehjb^ pbgdZ \h^hjh^
���� <aZbfh^_ckl\b_\h^hjh^Z k hdkb^hf f_^b �,,,��� Ihlhfm� qlh ijb jZ[hl_ k \h^hjh^hf� kh^_j`Zsbf ijbf_�kb� fh`_l [ulv \aju\��� LZd dZd \ oh^_ ijhbkoh^ys_c j_Zdpbb h[jZam_lky \h^Z b__ dZi_evdb kl_dZxl q_j_a hl\_jklb_ ijh[bjdb��� LZd dZd j_Zdpby ijhl_dZ_l k jZkdZe_gguf hdkb^hf f_^b �,,���� Ba q_jgh]h ihjhrdZ hdkb^Z f_^b �,,� h[jZah\ZeZkv f_^v \k\h[h^ghf khklhygbb� Z hgZ bf__l djZkgh\Zluc p\_l� W��� &X2�+� KX�+�2�j_Zdpby aZf_s_gby�� <h^hjh^ ² ]Za [_a p\_lZ b aZiZoZ� \h^hjh^ y\ey_lky\hkklZgh\bl_e_f�



���

EZ[hjZlhjgu_ hiulu�
���� >_ckl\b_ dbkehl gZ bg^bdZlhjuG_h[oh^bfh d h[hbf jZkl\hjZf ^h[Z\blv eZdfmk beb f_lb�ehjZg`� EZdfmk ihdjZkg_e� Z f_lbehjZg` ihjhah\_e lZf� ]^_gZoh^blky dbkehlZ�
����Hlghr_gb_ dbkehl d f_lZeeZf< jy^m khklZ\e_gghf G�G� ;_d_lh\uf� f_lZeeu jZkiheh`_�gu ih bo kihkh[ghklb \ul_kgylv \h^hjh^ ba jZkl\hjh\ dbkehl�q_f ijZ\__ gZoh^blky f_lZee \ wlhf jy^m� l_f f_g__ Zdlb\gh hg\aZbfh^_ckl\m_l k dbkehlZfb� F_lZeeu� gZoh^ysb_ky ihke_\h^hjh^Z� k jZkl\hjZfb dbkehl g_ \aZbfh^_ckl\mxl�djhf_Zahlghc dbkehlu��=Q��GK� =Q&O��+�<=Q�G�62� =Q62��+�< j_Zdpbb)H��GK� )H&O��+�< aZf_s_gby)H�+�62� )H62��+����� <aZbfh^_ckl\b_dbkehl k hdkb^Zfb f_lZeeh\�� Ijhbkoh^bl baf_g_gb_ hdjZkdb jZkl\hjh\� hdkb^u jZk�l\hjyxlky��� &X&O� ² oehjb^ f_^b �,,�� &X62� ² kmevnZl f_^b �,,��Wq�� &X2��GK� &X&O��+�2� &X2�+�62� &X62��+�2

IjZdlbq_kdZy jZ[hlZ �
J_Zdpby h[f_gZ f_`^m hdkb^hf f_^b �,,� b k_jghc db�kehlhcZ� >_ckl\by� gZ]j_\Z_f jZkl\hj k_jghc dbkehlu�GZ[ex^_gby� hdkb^ f_^b �,,� jZkl\hjy_lky�[� >_ckl\by� ^h[Z\ey_f d g_fm hdkb^ f_^b �,,� ^h l_o ihj� ihdZhg g_ i_j_klZg_l jZkl\hjylvky�GZ[ex^_gby� jZkl\hj ijbh[j_lZ_l ]hem[mx hdjZkdm�



���

\� >_ckl\by� ^h[Z\ey_f ��� ijh[bjdb \h^u b gZ]j_\Zx ^h dbi_�gby� Nbevljm_f ihemq_gguc jZkl\hj�GZ[ex^_gby� g_ijhj_Z]bjh\Z\rbc hdkb^ f_^b �,,� hklZ_lkygZ nbevlj_� Z ijhajZqguc nbevljZl ijhoh^bl q_j_a g_]h�]� >_ckl\by� \uiZjb\Z_f nbevljZl \ nZjnhjh\hc qZrd_�GZ[ex^_gby� ihy\eyxlky djbklZeeu kbg_]h p\_lZ�<u\h^u� � &X2�+�62� &X62��G�2F_`^m hdkb^hf f_^b �,,� b k_jghc dbkehlhc ijhl_dZ_l j_Zd�pby h[f_gZ� \ j_amevlZl_ dhlhjhc h[jZam_lky khev �kmevnZl f_�^b �,,� b \h^Z�� Wlm j_Zdpbx fh`gh bkihevah\Zlv ^ey ihemq_gbykhe_c l_o f_lZeeh\� dhlhju_ g_ihkj_^kl\_ggh k dbkehlhc g_j_Z]bjmxl�
���� K\hckl\Z jZkl\hjbfuo b g_jZkl\hjbfuo hkgh�\Zgbc 1D2+ KZ �HG�� Kb �HG� )_�HG��Z]j_]Zlgh_khklhygb_ l\_j^h_ l\_j^h_ l\_j^h_ l\_j^h_

p\_l [_euc [_euc kbgbc [mjucijb ^h[Z\�e_gbb \h^u jZkl\hj� fZehjZk�l\hj� g_jZkl\hj� g_jZkl\hj�
nbevljh\Z�gb_ � � � �
j_Zdpby n_�ghenlZe_bgZ jhah\__l jhah\__l jhah\__l jhah\__l

<u\h^� Hkgh\Zgby bf_xl l\_j^h_ Z]j_]Zlgh_ khklhygb_�Fh�]ml bf_lv [_euc p\_l beb [ulv hdjZr_gu�Hkgh\Zgby� h[jZah\Zggu_ gZb[he__ Zdlb\gufb f_lZeeZfbjZkl\hjyxlky \ \h^_ b baf_gyxl hdjZkdm n_ghenlZe_bgZ�
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