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<\_^_gb_<hijhku \aZbfh^_ckl\by bhgh\ k ih\_joghklvx bkke_^mxlky m`_ [he__ ���� e_l�� AZ wlh \j_fykha^Zgu ^_kyldb jZaebqguo fh^_e_c��ijh\_^_gh h]jhfgh_ dhebq_kl\h wdki_jbf_glh\��L_f g_ f_g__��wlZ ijh[e_fZ ^h kbo ihj hklZ_lky ZdlmZevghc b \Z`ghc k ijZdlbq_kdhc lhqdb aj_gby�� Hkgh\gZykeh`ghklv __ j_r_gby khklhbl \ lhf��qlh ^ey Z^_d\Zlgh]h hibkZgby ijhp_kkh\ \aZbfh^_ckl\by bhgh\k ih\_joghklvx g_h[oh^bfh mqblu\Zlv [hevrh_ dhebq_kl\h nZdlhjh\�� LZd�� \ gZklhys__ \j_fyba\_klgh [he__ ���iZjZf_ljh\��hl dhlhjuo aZ\bkbl agZq_gb_ dhwnnbpb_glZ jZkiue_gby fZl_jbZeh\>�@�� ijbf_jgh l_ `_ iZjZf_lju hij_^_eyxl agZq_gby dhwnnbpb_glh\ Zddhfh^Zpbb wg_j]bb bbfimevkZ >�@�� Hq_\b^gh�� qlh mq_klv \k_ wlh fgh]hh[jZab_ \ h^ghc fh^_eb qj_a\uqZcgh keh`gh��hkh[_ggh��_keb fh^_ev kljhblky ih ijbgpbim nbabq_kdhc iZjZf_ljbaZpbb��AZ^Zqm ihkljh_gby fh^_ebfh`gh ljZdlh\Zlv�� dZd aZ^Zqm h[gZjm`_gby aZdhghf_jghkl_c�� kh^_j`Zsboky \ \u[hjd_ ^ZgguogZ[ex^_gbc keh`gh]h h[t_dlZ�� b jZkkfZljb\Zlv dZd h^bg ba ijbf_jh\ bgl_jiheypbhgguo aZ^Zqbkdmkkl\_ggh]h bgl_ee_dlZ�IhklZgh\dZ aZ^Zqb b i_j\u_ Ze]hjblfu __ j_r_gby [ueb him[ebdh\Zgu _s_ \ k_fb^_kyluo ]h^Zoijhreh]h klhe_lby >�@�� gh mkh\_jr_gkl\h\Zgb_ j_r_gbc ijh^he`Z_lky�� Djhf_ lh]h�� ijh^he`ZxljZa\b\Zlvky Ze]hjblfu \uqbke_gby ^bkdjbfbgZglguo nmgdpbc jZkihagZxsbo kbkl_f��dhlhju_ fZehhlebqZlky hl Ze]hjblfh\ h[gZjm`_gby aZdhghf_jghkl_c >�@��Hkh[_gghklv ^Zgghc jZ[hlu khklhbl \lhf�� qlh ^ey h[gZjm`_gby aZdhghf_jghkl_c ijbf_gyxlky Ze]hjblfu F=M:�� hkgh\Zggu_ gZkZfhhj]ZgbaZpbb fh^_e_c�� L_jfbg kZfhhj]ZgbaZpby hagZqZ_l�� qlh ^ey hij_^_e_gby fh^_e_cbkihevamxlky ^\_ \u[hjdb ^Zgguo b�� djhf_ lh]h�� hgb h[jZ[Zlu\Zxlky ih hq_j_^b�� Hp_gdbdhwnnbpb_glh\ ihebghfbZevghc fh^_eb ihemqZxlky gZ h^ghc \u[hjd_��Z kljmdlmjZ fh^_eb b qbkeh__ Zj]mf_glh\ \u[bjZ_lky gZ ^jm]hc \u[hjd_�Ijb lZdhf kihkh[_ h[jZ[hldb ^\mo \u[hjhd��ihke_^h\Zl_evgh mqblu\Zxlky ^\Z djbl_jby i_j_[hjZfgh`_kl\Z fh^_e_c�dZg^b^Zlh\�� \g_rgbc djbl_jbc hrb[db fh^_eb (5�  � 55� $�$�% b djbl_jbc __kf_s_gby %6�
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KjZ\g_gb_ \ujZ`_gbc�� bkihevam_fuo ^ey jZkq_lZ \g_rg_]h lhqghklgh]h djbl_jby (5� b djbl_jbykf_s_gby fh^_eb %6��ihdZau\Z_l��qlh ijb lZdhf kihkh[_ h[jZ[hldb ^\mo \u[hjhd��ihke_^h\Zl_evghmqblu\Zxlky ^\Z djbl_jby i_j_[hjZ fgh`_kl\Z fh^_e_c�dZg^b^Zlh\�� \g_rgbc djbl_jbc hrb[dbfh^_eb b djbl_jbc __ kf_s_gby��Kf_s_gb_ fh^_eb jZ\gh gmex�� _keb fh^_ev hdZau\Z_lky gZ ^\mo\u[hjdZo h^ghc b lhc `_�� Lhqghklghc djbl_jbc b djbl_jbc kf_s_gby g_ aZ\bkyl ^jm] hl ^jm]Z��Ihwlhfm aZ^ZqZ ^\modjbl_jbZevgh]h \u[hjZ fh^_eb�� l�_��h^gh\j_f_ggh]h mq_lZ ^\mo djbl_jb_\��g_\hagbdZ_l�� < dhf[bgZlhjguo Ze]hjblfZo�� jZajZ[hlZgguo \ ihke_^g__ \j_fy�� kgZqZeZ \u[bjZ_lkyg_[hevrh_ fgh`_kl\h kZfuo lhqguo fh^_e_c�� Z aZl_f ijbf_gy_lky ^hhij_^_e_gb_ hilbfZevghcfh^_eb ih djbl_jbx kf_s_gby >�@�
���:E=HJBLF F=M: >EY H;G:JM@?GBY A:DHGHF?JGHKL?CNbabq_kdb_ aZdhgu h[eZ^Zxl k\hckl\hf h[h[s_gby��hgb ^_ckl\mxl \ ex[h_ \j_fy b \ ex[hf f_kl_ijhkljZgkl\Z��H[gZjm`blv wlb aZdhgu fh`gh ih djbl_jbx kf_s_gby j_r_gbc��Ih bkoh^ghc \u[hjd_^Zgguo ih dhf[bgZlhjghfm Ze]hjblfm F=M: ihemqZ_lky g_[hevrh_ fgh`_kl\h fh^_e_c k fZeufagZq_gb_f \g_rg_]h djbl_jby hrb[db (5�� Ba gbo gm`gh \u[jZlv h^gm�� gZbf_g__ kf_s_ggmxfh^_ev��>ey wlh]h \u[hjdZ ^Zgguo ^_eblky gZ ^\_ b^_glbqgu_ ih jZaf_jm b ^bki_jkbb \u[hjdb : b<��I_j_[hj ihkl_i_ggh mkeh`gyxsboky kljmdlmj fh^_e_c iha\hey_l gZclb hilbfZevgmx��gZbf_g__kf_s_ggmx fh^_ev�Djbl_jbc kf_s_gby lj_[m_l��qlh[u fh^_eb jZ\ghc keh`ghklb��ihemq_ggu_ ih f_lh^m gZbf_gvrbod\Z^jZlh\ �f�g�d��� gZ ^\mo b^_glbqguo b g_aZ\bkbfuo ^jm] hl ^jm]Z \u[hjdZo : b < gZ h^ghfh[t_dl_�� bf_eb jZ\gu_ kljmdlmju b hp_gdb dhwnnbpb_glh\��Ijb wlhf [m^ml jZ\gu b lhqghklgu_oZjZdl_jbklbdb fh^_e_c��ihemq_gguo gZ : b <��Ihbkd hilbfZevghc fh^_eb khklhbl \ jZkq_l_ djbl_jby kf_s_gby ijb ihkl_i_gghf baf_g_gbbkeh`ghklb kljmdlmju fh^_e_c��JZkq_l fh`gh hklZgh\blv��dZd lhevdh dh]^Z [m^_l gZc^_g fbgbfmfdjbl_jby�� Ijbf_j�� ijb\_^_gguc gb`_�� ihdZau\Z_l�� dZd ijb ihfhsb i_j_[hjZ \ZjbZglh\ fh`gh\u[jZlv ihebghfbZevgmx fh^_ev k gZbf_gvrbf agZq_gb_f djbl_jby kf_s_gby�������Ijbf_j j_r_gby aZ^Zqb h[gZjm`_gby aZdhghf_jghklb ih djbl_jbx kf_s_gbyImklv aZdhghf_jghklv��ih^e_`ZsZy h[gZjm`_gbx ih \u[hjdZf ^Zgguo��ij_^klZ\e_gZ mjZ\g_gb_f��\� ������[� � �[� ��o��� <u[hjdb : b <��ij_^klZ\e_ggu_ \ lZ[ebp_���hl\_qZxl wlhc aZ\bkbfhklb��LZ[ebpZ ���Bkoh^gu_ ^Zggu_ ^ey h[gZjm`_gby aZdhghf_jghklb�$ %1 [� [� [� [� [� [� [� [� [� [�� \ [� [� [� [� [� [� [� [� [� [�� \� � � � �� � � � � � � � � � � �� � � � � � � ��� � �� � � � � � � � � �� � � � � �� � � � � � ��� � � � � � � � �� � � �� � � � � � �� � � � � ��� � � � � � �� � � � � �� � � � � � � �� � � � ��� �� � � � � � � � � � �� � � � � � � � �� � � ��� � � � � �� � � � � � �� � � � � � � � � �� � ��� � � � � � � � � � � �� � � � � � � � � � �� ��� � � � � � � � � � �� �� �� � � � � � � � � � ��� � � � � � � � � �� � �� � �� � � � � � � � � ���� � � �� � � � �� � � � �� � � �� � � � � � � � ��
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<uqbkebl_evguc wdki_jbf_gl aZdexqZ_lky \ ihbkd_ wlhc aZdhghf_jghklb�� ij_^iheZ]Zy�� qlh hgZg_ba\_klgZ��>ey j_r_gby wlhc aZ^Zqb ih ^Zgguf \u[hjhd gZoh^bf jy^ ihkl_i_ggh mkeh`gyxsbokyfh^_e_c��b ih f�g�d��gZoh^bf hp_gdb dhwnnbpb_glh\��AZl_f jZkkqblu\Z_f djbl_jbc kf_s_gby��>eykhdjZs_gby h[t_fZ�� d i_j_[hjm ^himkdZxlky lhevdh Zj]mf_glu�� bf_xsb_ gZb[hevr__ agZq_gb_fh^mey dhwnnbpb_glZ dhjj_eypbb k \uoh^ghc \_ebqbghc�� < ijhp_kk_ ihkl_i_ggh]h mkeh`g_gbyfh^_e_c gZ k_^vfhf jy^m ihemq_gh gme_\h_ agZq_gb_ djbl_jby kf_s_gby�� mdZau\Zxs__�� qlh wlZfh^_ev aZeh`_gZ \ \u[hjdZo : b <��Ihemq_ggZy fh^_ev \ lhqghklb kh\iZ^Z_l k fh^_evx��aZeh`_gghc\ \u[hjdb ^Zgguo�� Z hp_gdb __ dhwnnbpb_glh\ i_j_kqblu\Zxlky ih f�g�d�� ih \k_f bf_xsbfky^Zgguo�� GZ wlhf h[gZjm`_gb_ aZdhghf_jghklb aZdZgqb\Z_lky�� GZ jbk��� ihdZaZgZ aZ\bkbfhklvlhqghklb b kf_s_gby hl keh`ghklb fh^_eb�

Jbk����AZ\bkbfhklv lhqghklb b kf_s_gby hl keh`ghklb fh^_eb�
���HKH;?GGHKLV :E=HJBLF: I?J?;HJ: FH>?E?C�D:G>B>:LH<��IHA<HEYXS:YHIJ?>?EBLV FGH@?KL<H G:B;HE?? LHQGUO FH>?E?CDZd mdZau\Zehkv��\g_rgbc djbl_jbc hrb[db fh^_eb b djbl_jbc kf_s_gby g_ k\yaZgu ^jm] k ^jm]hf��< aZ\bkbfhklb hllh]h��qlh y\ey_lky p_evx \u[hjZ hilbfZevghc fh^_eb��__ gZbf_gvrZy hrb[dZ bebgZbf_gvr__ kf_s_gb_��fh`_l [ulv ijbf_g_g h^bg ba ke_^mxsbo \ZjbZglh\ ^Zevg_cr_]h jZa\blbyZe]hjblfZ��I_j\uc��± dh]^Z kgZqZeZ ih lhqghklb \u[bjZ_lky g_dhlhjh_ fgh`_kl\h fh^_e_c��Z aZl_fih kf_s_gbx ba gbo \u[bjZ_lky emqrZy�� B \lhjhc�� dh]^Z kgZqZeZ ih kf_s_gbx \u[bjZ_lkyg_dhlhjh_ fgh`_kl\h gZbemqrbo fh^_e_c��Z aZl_f ba gbo ih lhqghklb \u[bjZ_lky h^gZ��hilbfZevgZy�Ijb \u[hj_ fgh`_kl\Z gZb[he__ lhqguo fh^_e_c ke_^m_l mqblu\Zlv��qlh \ h[eZklb fZehc ^bki_jkbbihf_o�� l�_�� ijb lhqguo ^Zgguo�� fbgbfmf djbl_jby hrb[db klZgh\blky jZafuluf b h[jZam_lkybgl_j\Ze oZjZdl_jbklbdb�� gZ dhlhjhf g_kdhevdh fh^_e_c h[eZ^Zxl ihqlb h^bgZdh\hc lhqghklvx��Bf_ggh wlb fh^_eb b j_dhf_g^mxlky \ dZq_kl\_ fgh`_kl\Z fh^_e_c��ba dhlhjuo \u[bjZ_lky h^gZgZb[he__ g_kf_s_ggZy fh^_ev�� H[jZah\Zgb_ mdZaZggh]h bgl_j\ZeZ oZjZdl_jbklbdb ihdZaZgh gZjbk����� ]^_ kjZ\gb\Z_lky j_amevlZlu ^_^mdlb\gh]h jZkq_lZ i_j_[hjgh]h ijhp_kkZ bwdki_jbf_glZevgu_ ^Zggu_�

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

� � � � � � � � � 6

55��%6

55�D�D�E 55�E�D�E %6



�

Jbk����KjZ\g_gb_�j_amevlZlh\�i_j_[hjgh]h�ijhp_kkZ�b wdki_jbf_glZevguo�^Zgguo������Hiul bkke_^h\Zgby ihf_ohmklhcqb\hklb Ze]hjblfZ h[gZjm`_gby aZdhghf_jghkl_c<uqbkebl_evguc wdki_jbf_gl khklhye \ lhf��qlh d \uoh^ghc \_ebqbg_ ^h[Z\eyeZkv agZdhi_j_f_ggZyZ^^blb\gZy ihf_oZ�� D \uoh^ghc \_ebqbg_ kljhd k q_lgufb ghf_jZfb ^h[Z\eyeZkv hij_^_e_ggZyihklhyggZy \_ebqbgZ û\�� Z ba \uoh^ghc \_ebqbgu ^Zgguo k g_q_lgufb ghf_jZfb kljhd�� wlZ `_\_ebqbgZ \uqblZeZkv�,��û\  ����������������«���������,,��û\  �������������������������������������������,9��û\  ����������������������������������������J_amevlZl wdki_jbf_glZ ij_^klZ\e_g gZ jbk����GZ� jbkmgd_� ihdZaZgZ� aZ\bkbfhklv� hrb[db� hilbfZevghc� fh^_eb� hl� __ keh`ghklb�� DZd� \b^gh� ba�jbkmgdZ� ijb� ihkl_i_gghf� m\_ebq_gbb� ihf_ob� dhf[bgZlhjguc� Ze]hjblf� baf_gy_l� lhevdh� hp_gdb�dhwnnbpb_glh\��Z kljmdlmjZ�fh^_e_c�hklZ_lky�ihklhygghc��kh^_j`Zs_c�\hk_fv�qe_gh\��Lhevdh�ijb�i_j\hf�djblbq_kdhf�agZq_gbb�ihf_ob��jZ\ghf�û\  �r����ijhbkoh^bl�baf_g_gb_�kljmdlmju�fh^_eb��AgZq_gb_� ^bki_jkbb� ihf_ob�� ijb� dhlhjhf� gZ[ex^Z_lky� i_j\h_� baf_g_gb_� kljmdlmju� fh^_eb��gZau\Z_lky�i_j\uf� djblbq_kdbf� agZq_gb_f� ^bki_jkbb� >�@��Wlh� agZq_gb_� y\ey_lky� ]jZgbp_c�f_`^m�h[eZklvx [hevrbo� ihf_o�� ]^_� ijhp_kk� i_j_[hjZ� ih^^Z_lky� g_� lhevdh� wdki_jbf_glZevghfm�bkke_^h\Zgbx��gh�b ^_^mdlb\ghfm�jZkq_lm��b h[eZklvx�fZeuo�ihf_o��]^_�j_amevlZlu�i_j_[hjZ�fh`gh�ihemqblv�lhevdh�bg^mdlb\guf�f_lh^hf��
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(5

Jbk����J_amevlZl wdki_jbf_glZevgh]h hij_^_e_gby i_j\h]h djblbq_kdh]h agZq_gby^bki_jkbb i_j_[hjZ ijb Z^^blb\ghc agZdhi_j_f_gghc ihf_o_ rû\�Ijb ihkl_i_gghf m\_ebq_gbb ihf_ob ^hklb]Z_lky i_j\h_��djblbq_kdh_ agZq_gb_ __ ^bki_jkbb��ijbdhlhjhf hilbfZevghc klZgh\blky fh^_ev�� bf_xsZy lhevdh r_klv Zj]mf_glh\�� Ijb ^Zevg_cr_fih\ur_gbb ^bki_jkbb ihf_ob ^hklb]Z_lky \lhjh_ djblbq_kdh_ agZq_gbb ^bki_jkbb�� ijb dhlhjhfZfieblm^Z ihf_ob jZ\gZ rû\  ����< h[eZklb fZeuo ihf_o gZb[hevr__ ijZdlbq_kdh_ agZq_gb_ bf__ljZkkfhlj_gb_ \ebygby ihf_ob ^h i_j\h]h djblbq_kdh]h agZq_gby ^bki_jkbb�� ]^_ lj_[m_lkyijbf_g_gb_ ^h[Z\hqgh]h hij_^_e_gby hilbfZevghc fh^_eb ih djbl_jbx kf_s_gby������I_j\h_ djblbq_kdh_ agZq_gb_ ^bki_jkbb ihf_o dZd ]jZgbpZ h[eZklb ijbeh`_gby^_^mdlb\gh]h ih^oh^ZAZ^ZqZ \u[hjZ hilbfZevghc fh^_eb�� khhl\_lkl\mxs_c gZbf_gvr_fm agZq_gbx \g_rg_]h djbl_jbyi_j_[hjZ fgh`_kl\Z fh^_e_c�dZg^b^Zlh\ khklhbl \ lhf��qlh[u \u[jZlv fh^_ev� ^Zxsmx gZbf_gvr__agZq_gb_ djbl_jby��WlZ aZ^ZqZ fh`_l [ulv j_r_gZ dZd bg^mdlb\guf��lZd b ^_^mdlb\guf f_lh^hf bebih^oh^hf��Ijb bg^mdlb\ghf ih^oh^_ ^hklZlhqgh jZkkqblZlv agZq_gby djbl_jby i_j_[hjZ ^ey \k_ofh^_e_c b \u[jZlv gZbf_gvr__ agZq_gb_��>ey ^_^mdlb\gh]h ZgZeblbq_kdh]h ih^oh^Z gm`gh \u[jZlvg_dhlhjmx \bjlmZevgmx ko_fm i_j_[hjZ beb ^jm]bfb keh\Zfb ijbgylv g_dhlhju_ h]jZgbq_gby��GZijbf_j�� \ jZ[hl_ ijhn�� Kl_iZrdh <�K�� >�@� ijbgbfZ_lky�� qlh ihf_oZ bf__l gme_\h_ kj_^g__agZq_gb_ b ^_ckl\m_l Z^^blb\gh lhevdh gZ \uoh^gmx i_j_f_ggmx beb��qlh h^gh b lh `_��kjZam `_ gZ\k_ Zj]mf_glu�� H[t_dl ohjhrh hibku\Z_lky ihebghfbZevguf mjZ\g_gb_f�� ijbq_f fbgbfmfdjbl_jby _^bgkl\_gguc�� Ijb lZdbo ij_^iheh`_gbyo m^Z_lky jZkkqblZlv j_amevlZl i_j_[hjZ�Ijh\_jdZ ^\mo ih^oh^h\ gZ ijZdlbq_kdbo ijbf_jZo ihdZau\Z_l�� qlh ^_ckl\bl_evgh ^_^mdlb\gucih^oh^ ^Z_l l_ `_ j_amevlZlu�� qlh b bg^mdlb\guc i_j_[hj \k_o fh^_e_c�� gh lhevdh \ h[eZklbagZqbl_evguo ihf_o��l�_��ijb g_lhqguo ^Zgguo��Ijb ^bki_jkbb ihf_o f_gvr_ i_j\h]h djblbq_kdh]h
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agZq_gby�� aZ\bkbfhklv djbl_jby i_j_[hjZ hl keh`ghklb fh^_eb h[jZam_l g_[hevrb_ dhe_[Zgby\hdjm] g_dhlhjh]h ]hjbahglZevgh]h mqZkldZ �jbk������=jZgbpZ f_`^m h[eZklvx� \ dhlhjhc ijbf_gbf ^_^mdlb\guc ZgZeblbq_kdbc ih^oh^ b h[eZklvx��]^_fh`gh ijbf_gblv lhevdh bg^mdlb\guc ih^oh^ fh`gh gZa\Zlv ]jZgbp_c f_`^m h[eZklvx^_l_jfbgbjh\Zgguo b bg^_^_jf_gbjh\Zgguo aZ^Zq >�@�� < h[eZklb bg^_l_jfbgbjh\Zgguo aZ^Zq��gZau\Z_fhc lZd `_ h[eZklvx oZhkZ�� Ze]hjblfu F=M: mki_rgh ijbf_gyxlky lhevdh ^eybgl_]jZevguo oZjZdl_jbklbd�� gZijbf_j ^ey ijh]ghaZ mkj_^g_gguo ih bgl_j\ZeZf agZq_gbci_j_f_gguo��
���IJBF?J IJBF?G?GBY :E=HJBLF:F=M: >EY H;G:JM@?GBY A:DHGHF?JGHKL?C��KH>?J@:SBOKY < <U;HJD? >:GGUO G:;EX>?GBC <A:BFH>?CKL<BY BHGH< KIH<?JOGHKLVX F:L?JB:EH<<u[hjdZ bkoh^guo ^Zgguo�� ghjfbjh\Zgguo ih gZb[hevr_fm agZq_gbx ^ey dZ`^hc i_j_f_gghc��ij_^klZ\e_gZ \ lZ[ebp_ ��� < g_c h[hagZq_gu�� o� ± dhwnnbpb_gl jZkiue_gby fZl_jbZeZ bhgZfbdk_ghgZ ijb wg_j]bb ����w< b ghjfZevghf iZ^_gbb bhgh\ >�@��f]�D��o� ± fZkkh\Zy iehlghklv��]�kf���o�± fhe_dmeyjguc \_k�� Z�_�f��� o� ± l_fi_jZlmjZ km[ebfZpbb��D�� o� ±l_ieh_fdhklv >`�fhev�]jZ^�� o� ±wg_j]by k\yab��w<��>ey djZldhklb [m^_f iheZ]Zlv��qlh \uoh^gZy i_j_f_ggZy bkdhfhc aZdhghf_jghklbba\_klgZ Zijbhjb�� <uoh^ghc [m^_l kem`blv i_j_f_ggZy o��� Dhg_qgh�� fh`gh jZkrbjblv ihbkd bkqblZlv \uoh^gufb \k_ i_j_f_ggu_ ih hq_j_^b�� J_amevlZlhf ihbkdZ [m^ml \k_ aZdhghf_jghklb k^hklZlhqgh fZeuf kf_s_gb_f��LZ[ebpZ ���Bkoh^gu_ ^Zggu_ gZ[ex^_gbc \aZbfh^_ckl\by bhgh\ k ih\_joghklvx fZl_jbZeh\�

;� [� [� ;� ;� [�0 < 5R 0Z 7VXE &S 8RK ���������� ����� ������� ���� ����� �����%H ���������� ����� ������ ���� ������ �����6L ���������� ����� ������� ���� ������ �����7L ���������� ����� ������� ���� ������ �����9 ���������� ����� ������� ���� ������ �����&U ���������� ����� ������� ���� ������ �����1E ���������� ����� ������� ���� ������ �����$, ���������� ����� ������� ���� ������ �����)H ���������� ����� ������� ���� ������ �����&R ���������� ����� ������� ���� ������ �����0R ���������� ������ ������� ���� ������ �����*H ���������� ����� ������� ���� ������ �����&X ���������� ����� ������� ���� ������ �����7D ���������� ������ �������� ���� ������ �����3G ���������� ������ �������� ���� ������ �����0Q ���������� ����� ������� ���� ������ �����: ���������� ������ �������� ���� ������ �����3W ���������� ������ �������� ���� ������ �����$J ���������� ������ �������� ���� ������ �����$X ���������� ������ �������� ���� ������ �����0D[ ���������� ������ �������� ���� ������ �����
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���� I_j\uc \ZjbZgl kZfhhj]ZgbaZpbb fh^_eb�<ZjbZgl ih^jh[gh hibkZg \ jZ[hl_ >�@��Mqblu\Zy k\hckl\Z dhf[bgZlhjgh]h Ze]hjblfZ F=M: ^eydZ`^hc fh^_eb ^he`gh [ulv hlh[jZgh g_ [he__ ��� gZb[he__ wnn_dlb\guo Zj]mf_glh\�� <jZkkfZljb\Z_fhf ijbf_j_ bo \ureh jh\gh ���� >ey wlbo Zj]mf_glh\�dZg^b^Zlh\�� ihevamykvdhf[bgZlhjguf Ze]hjblfhf F=M:� gZoh^bf emqrb_ fh^_eb�\ [� �I��[� �[���[���[���[���[����[�o���[�o���[�o���[�o� [���[�o� [�o�� [�o���[���[�o���[�o���[����[�o���[����< ijbf_j_ lZdbo fh^_e_c hdZaZehkv iylv��>ey gbo [ueh jZkkqblZgh kf_s_gb_ ih nhjfme_ �����GZ jbk���b ���ijb\h^ylky j_amevlZlu ijbf_g_gby i_j\h]h \ZjbZglZ \u[hjZ hilbfZevghc fh^_eb��Emqr_c hdZaZeZkv fh^_ev ,�\� ���������± ������[� ���������[� ± �������[�[� ± ������[�[� ��������[�[� ± ������[�[� ���������[�[� ���������[�� ± �����[�[� ��������[�[��IhdZaZl_eb lhqghklb fh^_eb ��� (5� ������������%6� �������0&&� �������

Jbk����AZ\bkbfhklv \g_rg_]h djbl_jby lhqghklb hl keh`ghklb fh^_eb�
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Jbk����>hhij_^_e_gb_ fh^_eb ih djbl_jbx kf_s_gby����� <lhjhc \ZjbZgl kZfhhj]ZgbaZpbb fh^_e_c�Hkgh\gh_ k\hckl\h nbabq_kdhc aZdhghf_jghklb khklhbl \ lhf�� qlh hgZ h[eZ^Z_l k\hckl\hfh[h[s_gby gZ ^jm]b_ \u[hjdb ^Zgguo��Wlh k\hckl\h fh`gh hp_gblv ih \_ebqbg_ djbl_jby kf_s_gby%6��Kf_s_gb_ jZ\gh gmex�� _keb aZ\bkbfhklv gZ ^\mo b^_glbqguo \u[hjdZo : b < h^gZ b lZ `_��Ihwlhfm kgZqZeZ \u[bjZ_lky g_[hevrh_ fgh`_kl\h gZbf_g__ kf_s_gguo fh^_e_c�� Z aZl_f ba gbo\u[bjZ_lky h^gZ kZfZy lhqgZy fh^_ev�� GZ jbk���� ihdZaZgZ aZ\bkbfhklv kf_s_gby hl keh`ghklbfh^_eb��< ih^fgh`_kl\h gZb[he__ lhqguo fh^_e_c \u[bjZxlky l_��^ey dhlhjuo kf_s_gb_ hdZaZehkvgZbf_gvrbf��;ueh \u[jZgh k_fv fh^_e_c��emqrbo ih kf_s_gbx��>ey gbo jZkkqblZgu ihdZaZl_eblhqghklb��
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Jbk����AZ\bkbfhklv lhqghklb hl keh`ghklb fh^_e_c�Emqr_c hdZaZeZkv fh^_ev ,,��\� ����������������[� ± ������[�� � ������[�[� ± ����� [�[��IhdZaZl_eb lhqghklb fh^_eb ���(5� ���������%6� �����������0&&� ������������<u[hj hilbfZevghc fh^_eb ih dhf[bgbjh\Zgghfm djbl_jbxI_j_[hj fh^_e_c ih djbl_jbx hrb[db ^Ze \hafh`ghklv \u[hjZ fgh`_kl\Z�� khklhys_]h ba iylbgZb[he__ lhqguo fh^_e_c��Ba wlh]h fgh`_kl\Z fh^_e_c��ih djbl_jbx kf_s_gby��\u[jZgZ fh^_ev ,��>Ze__ ihjy^hd i_j_[hjZ fh^_e_c [ue baf_g_g��KgZqZeZ \u[jZgh g_[hevrh_ fgh`_kl\h gZb[he__g_kf_s_gguo fh^_e_c��ba dhlhjuo ih djbl_jbx hrb[db \u[jZgZ h^gZ gZb[he__ lhqgZy fh^_ev ,,��Baihemq_gguo lZdbf h[jZahf fh^_e_c ke_^m_l \u[jZlv h^gm fh^_ev��hilbfZevgmx ih ^\mf djbl_jbyf��l�_ ih \_ebqbg_ dhf[bgbjh\Zgghfm djbl_jby��dhlhjuc \uqbkey_lky ih nhjfme_��k  � �� ��� %6(5 ���� OO o PLQ ���
HilbfZevghc gZah\_f fh^_ev�� \ dhlhjhc ijb \ZjbZpbb dhwnnbpb_glZ O \ nhjfme_ ���� � fh`ghihemqblv gZbf_gvr__ agZq_gb_ k��Ijb baf_g_gbb O hl �� ^h �� ^ey fh^_eb ,� ihemqZ_lky f_gvr__agZq_gb_ dhf[bgbjh\Zggh]h djbl_jby��Ke_^h\Zl_evgh��i_j\Zy fh^_ev ,�y\ey_lky hilbfZevghc��[he__lhqghc�� q_f fh^_ev ,,�� :e]hjblf \u[hjZ hilbfZevghc fh^_eb�� \ dhlhjhf kgZqZeZ gZoh^blkyfgh`_kl\h ^hklZlhqgh lhqguo fh^_e_c��gZau\Z_lky Ze]hjblfhf k ^hhij_^_e_gb_f hilbfZevghc ihkf_s_gbx >�@�

���IJ?><:JBL?EVG:Y H;J:;HLD: <U;HJDB >:GGUO�����Ij_^\Zjbl_evgZy h[jZ[hldZ ^Zgguo ijb ihfhsb dhjj_eypbhggh]h ZgZebaZbgnhjfZlb\ghc wnn_dlb\ghklb i_j_f_gguoFh^meb dhwnnbpb_glZ dhjj_eypbb Zj]mf_glh\ k \uoh^ghc \_ebqbghc ihdZau\Zxl wnn_dlb\ghklvwlbo Zj]mf_glh\��D i_j\bqguf r_klb Zj]mf_glZf [ueb ^h[Z\e_gu \lhjbqgu_ � iZjgu_ dh\ZjbZpbbi_j\bqguo�� >ey gbo lh`_ [ueb jZkkqblZgu fh^meb dhwnnbpb_glh\ dhjj_eypbb k \uoh^ghc\_ebqbghc�� >ey i_j_f_gghc o� gZb[he__ \ebyl_evguf Zj]mf_glhf hdZau\Z_lky dh\ZjbZpbyi_j\bqguo Zj]mf_glh\ o�o��� Ke_^mxsbf ih \ebygbx [m^_l o�o� b l�^�� Dhjj_eypbhggZy lZ[ebpZlZd`_ ihdZau\Z_l iZju i_j_f_gguo��f_`^m dhlhjufb keZ[Zy k\yav��gZijbf_j f_`^m o� b o����lZ[ebpZ���LZ[ebpZ����Fh^meb�dhwnnbpb_glZ�dhjj_eypbb�Zj]mf_glh\�k \uoh^ghc�\_ebqbghc�[� [� [� [� [� [�� [�o� [�o� [�o� [�o [�� [�o� [�o� [�o� [�� [�o� [�o� [�� [�o� [��
\  [� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
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�����Ij_^\Zjbl_evgZy�h[jZ[hldZ�\u[hjdb�^Zgguo�ijb�ihfhsb�Z\lhfZlbq_kdhc�deZkl_jbaZpbbKljhdb� \u[hjdb� bkoh^guo� ^Zgguo� fh`gh� jZkkfZljb\Zlv� dZd� fgh`_kl\h� dhhj^bgZl� lhq_d� \ijhkljZgkl\_�Zj]mf_glh\�>�����@��:\lhfZlbq_kdZy�deZkl_jbaZpby�iha\hey_l�jZa^_eblv�wlh�fgh`_kl\h�gZ� dhfiZdlgu_� ]jmiiu� lhq_d�� gZau\Z_fu_� deZkl_jZfb�� DZ`^uc� deZkl_j� h[t_^bgy_l� \ k_[_�h^ghjh^gu_�j_ZebaZpbb�b ihlhfm�fh`_l�[ulv�bkihevah\Zg�^ey�\u^_e_gby�hl^_evghc�\u[hjdb��>ey�j_r_gby� aZ^Zq� h[gZjm`_gby� aZdhghf_jghkl_c� dZ`^uc� deZkl_j� ^Zgguo� bkihevam_lky� hl^_evgh�� qlh�mf_gvrZ_l�hrb[dm�b kf_s_gb_�fh^_e_c��G_dhlhju_�deZkl_ju�fh]ml�kh^_j`Zlv�kebrdhf fZeh�lhq_d��< wlb�deZkl_ju�j_dhf_g^m_lky�^h[Z\blv�dhhj^bgZlu�kj_^gbo�lhq_d��jZ\gu_�kj_^g_Zjbnf_lbq_kdhfm�dhhj^bgZl�\k_o�lhq_d�dZ`^h]h�deZkl_jZ��>ey�dZ`^h]h�deZkl_jZ�h[gZjm`b\Z_lky�k\hy�aZdhghf_jghklv��AZdexq_gb_K bkihevah\Zgb_f�Ze]hjblfZ�F=M:�ihkljh_gu�bgl_jiheypbhggu_�fh^_eb�\aZbfh^_ckl\by�bhgh\�kih\_joghklvx��iha\heyxsb_�ijh]ghabjh\Zlv�agZq_gby�dhwnnbpb_glh\�jZkiue_gby�\ aZ\bkbfhklb�hl�nbabq_kdbo� k\hckl\� h[emqZ_fuo�fZl_jbZeh\��MklZgh\e_gh�� qlh� gZb[he__� \ebyl_evguf� Zj]mf_glhf�fh^_e_c��kj_^b�jZkkfhlj_gguo��y\ey_lky�dh\ZjbZpby�i_j\bqguo�Zj]mf_glh\�[�[� b [�[� beb� S&�U b
SZ &0 � ��Ihkdhevdm�jZg__�\ebygb_�l_ieh_fdhklb�gZ�dhwnnbpb_glu�jZkiue_gby�g_�jZkkfZljb\Zehkv��fh`gh� dhgklZlbjh\Zlv�� qlh� ijbf_g_gb_� bg^mdlb\gh]h� i_j_[hjZ� ih \g_rgbf� djbl_jbyf� iha\hebeh�ihemqblv�gh\h_�agZgb_��Gh\h_�agZgb_��ihemq_ggh_�dhfivxl_jhf��k\yaZgh�k mdZaZgb_f�i_j_f_gghc�o�dZd�\_ebqbgu��dhlhjZy�ijb�^hklZlhqgh�[hevrhf�o� \eby_l�gZ�dhwnnbpb_gl�jZkiue_gby�KjZ\g_gb_� ^hklb]gmluo� agZq_gbc� djbl_jb_\� hrb[db� b kf_s_gby� ihdZau\Z_l�� qlh� [he__�wnn_dlb\guf� hdZaZeky� \ZjbZgl�� ijb� dhlhjhf� kgZqZeZ� \u[bjZ_lky� g_dhlhjh_� fgh`_kl\h� gZb[he__�lhqguo�fh^_e_c��Z aZl_f�ba�gbo�\u[bjZ_lky�h^gZ�gZbf_g__�kf_s_ggZy�fh^_ev�
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Ebl_jZlmjZ�� Ie_rb\p_\�G�<���;Z`bg�:�B���NbabdZ�\ha^_ckl\by�bhgguo�imqdh\�gZ�fZl_jbZeu��F��<mah\kdZy�dgb]Z��������± ����k��� ;ZjZgp_\� J�=�� <aZbfh^_ckl\b_� jZaj_`_gguo� ]Zah\� k h[l_dZ_fufb� ih\_joghklyfb��F��� GZmdZ��������� AZ]hjmcdh� G�=�� IjbdeZ^gu_� f_lh^Z� ZgZebaZ� ^Zgguo� b agZgbc�� Gh\hkb[bjkd�� Ba^�\h� Bg�lZ�fZl_fZlbdb������������k��� Djm]� =�F��� Djm]� H�X�� FZl_fZlbq_kdbc� f_lh^� deZkkbnbdZpbb� ^j_\g_c� d_jZfbdb� ��� Ljm^u�bgklblmlZ�Zjo_heh]bb�:G�KKKJ��±Fhkd\Z��GZmdZ��������k�����±������ B\Zog_gdh� :�=��� KZ\q_gdh� ?�:��� B\Zog_gdh� =�:�� :e]hjblf� F=M:� ^ey� \u[hjZ� hilbfZevghc�fh^_eb� ih� \g_rg_fm� djbl_jbx� hrb[db� k ^hhij_^_e_gb_f� ih� kf_s_gbx� fh^_eb� b _]h�ijbf_g_gb_�\ dhfbl_lZo�b g_cjhk_lyo����>hdeZ^�gZ�dhgn_j_gpbb�FDBF��Ev\h\�������� B\Zog_gdh�:�=���Kl_iZrdh�<�K�Ihf_ohmklhcqb\hklv�fh^_ebjh\Zgby��Db_\��GZmdZ�������± ����k��� B\Zog_gdh�:�=���AZcq_gdh�X�I���>bfbljh\�<�>��Ijbgylb_�j_r_gbc�gZ�hkgh\_�kZfhhj]ZgbaZpbb��F��Kh\��JZ^bh������������klj��� Ijh[e_fu� ijbdeZ^ghc�nbabdb��JZkiue_gb_� l\_j^uo� l_e� bhgghc� [hf[Zj^bjh\dhc��Nbabq_kdh_�jZkiue_gb_� h^ghwe_f_glguo� l\_j^uo� l_e�� Ih^� j_^�� J�� ;_jbrZ�� I_j�� k Zg]e��� Ih^� j_^� <�:��FheqZgh\Z��F�� ������� ��� k��� B\Zog_gdh�:�=���B\Zog_gdh�=�:��Ijh[e_fu�^Zevg_cr_c�jZajZ[hldb�Ze]hjblfh\�F=M:�QZklv�������Ijh[e_fu�mijZ\e_gby�b bgnhjfZlbdb������������k����������� IZ\eh\kvdbc�F�:��Reyo�MdjZ�gb��D���L_og�dZ�������±����k����� <Zkbev_\�<�B��KijZ\hqgbd�ih�jZkihagZxsbf�kbkl_fZf�������± ����k����� :�=�� B\Zog_gdh�� >he]hkjhqgh_� ijh]ghabjh\Zgb_� b mijZ\e_gb_� keh`gufb� kbkl_fZfb�� Db_\���L_ogbdZ�������������k���� B\Zog_gdh :�=����Dh\Zebrbg�<�<���L_ldh B�<����Emcd�:�B��� B\Zog_gdh =�:���KZfhhj]ZgbaZpby�g_cjhk_l_c� k Zdlb\gufb�g_cjhgZfb�^ey�ij_^kdZaZgby�Zdlb\ghklb�obfbq_kdbo�kh_^bg_gbc�gZ�hkgh\_�Ze]hjblfZ�ihbkdZ�ZgZeh]h\��Ijh[e_fu�mijZ\e_gby�b bgnhjfZlbdb�������������k����������� ,YDNKQHQNR� $�*��� ,YDNKQHQNR� *�$��� 6DYFKHQNR� (�$��� *HUJHO\� 7�� 7ZLFH� PXOWL�OD\HUHG� 11� 6HOI�2UJDQL]DWLRQ� IRU� ,QWHUSRODWLRQ� 3UREOHPV� RI� $UWLILFLDO� ,QWHOOLJHQFH� 6ROXWLRQ� LQ� WKH� &DVH� RI� &RPSOHWH�$EVHQFH� RI� LQIRUPDWLRQ� DERXW� 6PDOO� 3DUW� RI� ,QSXW� 9DULDEOHV� ��� Ljm^u� ��� F_`^mgZjh^ghc�dhgn_j_gpbb�ih�fh^_ebjh\Zgbx��IjZ]Z��bxgv������]���� B\Zog_gdh� :�=��� B\Zog_gdh� =�:��� KZ\q_gdh� ?�:��� <mgr� >�� Dhgp_ipby� ihke_^h\Zl_evguo�Ze]hjblfbq_kdbo� ijb[eb`_gbc� �kimkdh\�� d lhqghfm� j_r_gbx� bgl_jiheypbhgguo� aZ^Zq�bkdmkkl\_ggh]h�bgl_ee_dlZ����Db[_jg_lbdZ�b \uqbkebl_evgZy�l_ogbdZ�������������� >j_ci_j�G���Kfbl�=��IjbdeZ^ghc�j_]j_kkbhgguc�ZgZeba��±F���KlZlbklbdZ��������± ����k���� FZamjh\�<�>���F_lh^�dhfbl_lh\�\ aZ^ZqZo�hilbfbaZpbb�b deZkkbnbdZpbb��F���GZmdZ������������k����� ,YDNKQHQNR� � $�*��� � ,YDNKQHQNR� � �*�$�� DQG�0XHOOHU� -��$�� 6HOI�2UJDQL]DWLRQ� RI�2SWLPXP�3K\VLFDO�&OXVWHULQJ�RI 'DWD�6DPSOH� IRU� �D�:HDNHQHG�'HVFULSWLRQ�DQG�)RUHFDVWLQJ�RI�)X]]\�2EMHFWV�� ?? 3DWWHUQ�5HFRJQLWLRQ�DQG�,PDJH�$QDO\VLV��Y�����1���������SS���������������� B\Zog_gdh�:�=���:dk_gh\Z�L�B��b ^j��Hij_^_e_gb_�deZkl_jh\�Zdlb\ghklb�gZ�ih\_joghklb�fhe_dme�\ h[eZklb� aZ^Zggh]h�obfbq_kdh]h�^_ckl\by��� Db[_jg_lbdZ�b \uqbkebl_evgZy�l_ogbdZ��\ui������������klj��������


