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Dhgn_j_gpby�Hj]ZgbaZpbb�H[t_^bg_gguo�GZpbc

���ih�lhj]h\e_�b�jZa\blbx

>_kylZy�k_kkby

;Zg]dhd��������n_\jZey������]h^Z

BGL?J:DLB<G:Y�>BKDMKKBY

Hkgh\ghc�^hdeZ^qbd���]�g�FZcd�Fmj

J_axf_

Ih^]hlh\e_gh�k_dj_lZjbZlhf�XGDL:>���G_�bf__l�klZlmkZ�hnbpbZevgh]h�hlq_lZ�

Hkgh\ghc�^hdeZ^

=�g�Fmj�ijb\_lkl\h\Ze�mqZklgbdh\��aZy\b\�h�ih^^_j`d_�b�kheb^Zjghklb�kh�klhjhgu

<LH��dhlhjZy��ih�_]h�keh\Zf��\gh\v�gZ�ijZ\bevghf�imlb���Hg�hlf_lbe��qlh�gZ�i_j\hf

kh\_sZgbb�=_g_jZevgh]h�kh\_lZ�����n_\jZey�[ueb�ijbgylu�\Z`gu_�ihablb\gu_�j_r_gby

b�mqZklgbdb�\gh\v�ijh^_fhgkljbjh\Zeb�j_rbfhklv�\f_kl_�^h[b\Zlvky�lh]h��qlh[u

hkgh\ZggZy�gZ�mklZgh\e_gguo�ghjfZo�lhj]h\Zy�kbkl_fZ�nmgdpbhgbjh\ZeZ�gZ�[eZ]h�\k_o�__

qe_gh\�±�djmiguo�b�fZeuo��[_^guo�b�[h]Zluo�

HjZlhj�ih^q_jdgme��qlh�l_i_jv�fbj�^_ebl�gh\uc�jm[_`���jm[_`�f_`^m�bgl_]jZpb_c

b�fZj]bgZebaZpb_c��jm[_`��dhlhjuc�jZa^_ey_l�l_o��dlh�bgl_]jbjh\Zg�\�kh\j_f_ggmx�

]eh[Zevgmx�wdhghfbdm��b�l_o��dlh�gZoh^blky�\g_�__��b�dhlhjuc�ijhoh^bl�b�\gmljb�kljZg��b

f_`^m�gbfb�

XGDL:>�O�^Z_l�ohjhrmx�\hafh`ghklv�gZihfgblv��qlh�k\h[h^Z�lhj]h\eb�

^b\_jkbnbdZpby�wdhghfbdb��bg\_klbpbb�b�jZa\blb_�ex^kdbo�j_kmjkh\�hlghkylky�d�qbkem

dexq_\uo�we_f_glh\��hlebqZxsbo�^_ckl\bl_evgh��jZa\b\Zxsb_ky��kljZgu�hl

�g_^hklZlhqgh�jZa\bluo��beb�^Z`_��g_^hklZlhqgh�jZa\b\Zxsboky��kljZg���<\b^m�wlh]h

lhj]h\Zy�iheblbdZ�^he`gZ�b]jZlv�k\hx�jhev�\�jZfdZo�[he__�rbjhdh]h�kp_gZjby�
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h[_ki_qb\Zxs_]h��qlh[u�lZdZy�iheblbdZ�j_Zebklbqguf�b�kh]eZkh\Zgguf�h[jZahf

hljZ`ZeZ�p_eb�jZa\blby���Bf_ggh�ihwlhfm�k\yaZggu_�k�jZa\blb_f�ijh[e_fu�aZgbfZxl

\Z`g_cr__�f_klh�\�gh\hc�ijh]jZff_�jZ[hlu�<LH���I_j_]h\hju�ih�\hijhkZf�k_evkdh]h

ohayckl\Z�b�mkem]�`bag_ggh�\Z`gu�^ey�[m^msbo�wdhghfbq_kdbo�i_jki_dlb\�kljZg�

gZoh^ysboky�gZ�\k_o�mjh\gyo�jZa\blby�

>ey�[hevrbgkl\Z�jZa\b\Zxsboky�kljZg�djZcg_�\Z`gh��qlh[u�[ueb�mj_]mebjh\Zgu

\hijhku�jZkrbj_gby�^hklmiZ�gZ�jugdb�b�\hijhku�dhgdmj_gpbb�kh�klhjhgu

k_evkdhohayckl\_gguo�km[kb^bc�[he__�[h]Zluo�kljZg��k�l_f�qlh[u�ihfhqv�bf�jZa\b\Zlv

bf_xsmxky�kljmdlmjm�lhj]h\eb�b�^b\_jkbnbpbjh\Zlv�ijhba\h^kl\h���:gZeh]bqguf

h[jZahf��hldjulu_�jugdb�h[_ki_qb\Zxl�^hihegbl_evgu_�bklhqgbdb�ij_^eh`_gby�b��l_f

kZfuf��[he__�\ukhdbc�mjh\_gv�ijh^h\hevkl\_gghc�[_ahiZkghklb��q_f�kbevgh�aZsbs_ggu_

jugdb�ijh^h\hevkl\by�

JZa\blb_�b�^b\_jkbnbdZpby�lhj]h\eb�mkem]Zfb�lZd`_�fh]ml�h[_ki_qblv

agZqbl_evguc�\ub]jur�^ey�jZa\b\Zxsboky�kljZg���;hevrbgkl\h�qe_gh\�<LH�ijbagZ_l�

qlh�^Zevg_crZy�eb[_jZebaZpby�lhj]h\eb�mkem]Zfb�g_�y\ey_lky�deZkkbq_kdbf�\hijhkhf

hlghr_gbc�f_`^m�K_\_jhf�b�X]hf���Kdhj__��wlh�\hijhk��ijb�h[km`^_gbb�dhlhjh]h

ke_^m_l�hibjZlvky�gZ�ihjZabl_evguc�ijh]j_kk�k_dlhjZ�mkem]�\h�fgh]bo�jZa\b\Zxsboky

kljZgZo�b�dhlhjuc�hldju\Z_l�dhehkkZevgu_�\hafh`ghklb�

Eb[_jZevgu_��ihke_^h\Zl_evgu_�b�[he__�klZ[bevgu_�mkeh\by�iheblbdb�\�h[eZklb

mkem]�±�b�khhl\_lkl\mxsZy�fh[bebaZpby�qZklgh]h�dZiblZeZ�b�wdki_jlgh]h�hiulZ�±

y\eyxlky�h^gbf�ba�ij_^\Zjbl_evguo�mkeh\bc��h[_ki_qb\Zxsbo�ih\ur_gb_

wnn_dlb\ghklb�j_nhjf�\�]eZ\guo�bgnjZkljmdlmjguo�k_dlhjZo��lZdbo��dZd

l_e_dhffmgbdZpbb��nbgZgku��kljZoh\Zgb_�b�ljZgkihjl���J_nhjfu�\�wlbo�h[eZklyo��ih�\k_c

\_jhylghklb��[m^ml�^Z\Zlv�iheh`bl_evguc�wnn_dl�\�fZkrlZ[Zo�\k_c�wdhghfbdb�b��\

qZklghklb��ihfh]ml�ihhsjylv�jZa\blb_�l_o�hljZke_c��\�kemqZ_�dhlhjuo�khhl\_lkl\mxsb_

kljZgu�^_ckl\bl_evgh�dhgdmj_glhkihkh[gu�b�fh]ml�iheg__�bgl_]jbjh\Zlvky�\

f_`^mgZjh^gu_�jugdb�

Ihfbfh�wlbo�ij_^mkfhlj_gguo�fZg^Zlhf�i_j_]h\hjh\��kms_kl\mxl�q_luj_

ijbhjbl_lgu_�h[eZklb��\�hlghr_gbb�dhlhjuo�qe_gu�<LH�^h]h\hjbebkv�\�=_g_jZevghf

kh\_l_���<h�i_j\uo��wlh�±�iZd_l�f_j�ih�hdZaZgbx�ihfhsb�gZbf_g__�jZa\bluf�kljZgZf

�GJK����Ijh[e_fu�GJK�emqr_�\k_]h�j_rZlv�gZ�hkgh\_�dhfie_dkguo�mkbebc�\k_o�^hghjh\

b�f_`^mgZjh^guo�mqj_`^_gbc���>jm]hc�ijbhjbl_lghc�aZ^Zq_c�y\ey_lky�jZkrbj_gb_�b

i_j_\h^�gZ�j_]meyjgmx�hkgh\m�nbgZgkbjh\Zgby�^_yl_evghklb�<LH�ih�ebgbb�l_ogbq_kdh]h

khljm^gbq_kl\Z�b�jZa\blb_�khljm^gbq_kl\Z�k�^jm]bfb�f_`^mgZjh^gufb�hj]ZgbaZpbyfb�

\dexqZy�XGDL:>��ih�\hijhkZf�l_ogbq_kdh]h�kh^_ckl\by���<�lj_lvbo��wlh�±�\hijhk

bkl_q_gby�kjhdh\�i_j_oh^guo�i_jbh^h\��ij_^mkfhlj_gguo�\�jy^_�kh]eZr_gbc�<LH��qlh
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y\ey_lky�h^gbf�ba�kZfuo�g_hleh`guo�Zki_dlh\�keh`guo�ijh[e_f��k\yaZgguo�k

j_ZebaZpb_c�^hklb]gmluo�^h]h\hj_gghkl_c���Wlb�[he__�rbjhdb_�ijh[e_fu�^he`gu

j_rZlvky�dhgdj_lguf�b�ihablb\guf�h[jZahf���Hgb��\�qZklghklb��ho\Zlu\Zxl�jZaebqgu_

ijh[e_fu�±�hl�ljm^ghkl_c��k�dhlhjufb�klZedb\Zxlky�g_dhlhju_�jZa\b\Zxsb_ky�kljZgu

ijb�hkms_kl\e_gbb�h[yaZl_evkl\��ijbgyluo�\�jZfdZo�Mjm]\Zckdh]h�jZmg^Z��^h�^h\h^Z

hlghkbl_evgh�lh]h��qlh�g_dhlhju_�wlb�kh]eZr_gby�beb�`_�lh��dZdbf�h[jZahf�hgb

ijbf_gyxlky��ih�kmlb�k\h_c�klZ\yl�jZa\b\Zxsb_ky�kljZgu�\�g_[eZ]hijbylgh_�iheh`_gb_�

<�^Zgghf�kemqZ_�\hafh`_g�dhgkljmdlb\guc�ih^oh^��khq_lZxsbc�g_f_^e_ggh_�ijbgylb_

f_j�k�kha^Zgb_f�f_oZgbafZ�^ey�jZkkfhlj_gby�\hijhkh\�hkms_kl\e_gby�^h]h\hj_gghkl_c�

GZdhg_p��kms_kl\m_l�\hijhk�\gmlj_ggbo�ijhp_^mj�<LH�^ey�ijh\_^_gby

dhgkmevlZpbc�b�ijbgylby�j_r_gbc���Wlhl�Zki_dl�\ur_e�gZ�i_j\uc�ieZg�gZ�wlZi_�^h

Dhgn_j_gpbb�\�Kbwle_�b�\�oh^_�kZfhc�Dhgn_j_gpbb��]^_�jy^�jZa\b\Zxsboky�kljZg�

hkh[_ggh�g_[hevrbo��bkiulu\Zeb�hsms_gb_�hlqm`^_gghklb�beb�fZj]bgZebaZpbb�

<�qZklghklb��ke_^m_l�ih^l\_j^blv�ijbgpbi�dhgk_gkmkZ��dhlhjuc�y\ey_lky�djZ_m]hevguf

dZfg_f�kbkl_fu�<LH��Z�lZd`_�hkgh\hiheZ]Zxs_c�^_fhdjZlbq_kdhc�]ZjZglb_c�

Fbj�[he__�g_�fh`_l�fbjblvky�k�gZebqb_f�jm[_`Z��jZa^_eyxs_]h�K_\_j�b�X]��beb�k

lhj]h\hc�kbkl_fhc��[Zabjmxs_cky�gZ�dhgnjhglZpbb��Z�g_�gZ�khljm^gbq_kl\_���Gh\h_

iheh`_gb_�jZa\b\Zxsboky�kljZg�\�<LH��dhlhju_�[he__�gZklhcqb\h�ha\mqb\Zxl�k\hb

ihabpbb��hljZ`Z_l�nZdl�jZkrbj_gby�qe_gkdh]h�khklZ\Z�Hj]ZgbaZpbb��\�dhlhjhc�\k_

kljZgu��\klmib\rb_�\�g__�\�kZfh_�ihke_^g__�\j_fy��hlghkylky�d�qbkem�jZa\b\Zxsboky

kljZg�beb�kljZg�k�i_j_oh^ghc�wdhghfbdhc���Hgh�lZd`_�hljZ`Z_l�jZklms__�hkhagZgb_

kj_^b�jZa\b\Zxsboky�kljZg��^Z`_�kZfuo�fZeuo�ba�gbo��\Z`ghklb�lhj]h\hc�kbkl_fu�^ey

i_jki_dlb\�bo�jZa\blby�b�g_h[oh^bfhklb�lh]h��qlh[u�hgb�fh]eb�kdZaZlv�k\h_�keh\h�\�oh^_

wlh]h�ijhp_kkZ�

Kh]eZr_gby�<LH�gZ]ey^gh�ihdZaZeb�k\hx�p_gghklv�gZ�ijhly`_gbb�ijhr_^rbo�lj_o

e_l�\�jZa]Zj�wdhghfbq_kdbo�ihljyk_gbc���Hgb�h[_ki_qbeb�khojZg_gb_�hldjulhklb�jugdh\�

b�[eZ]h^Zjy�bf�wdhghfbq_kdb_�ljm^ghklb�jy^Z�kljZg�g_�[ueb�mkbe_gu�\kie_kdhf

ijhl_dpbhgbafZ�\�kljZgZo��y\eyxsboky�bo�lhj]h\ufb�iZjlg_jZfb���H^gZdh�khojZg_gby

hldjulhklb�jugdh\�g_^hklZlhqgh���>ey�lh]h�qlh[u�jZa\b\Zxsb_ky�kljZgu��b^y�ih�imlb

jhklZ��kfh]eb�\uj\Zlvky�ba�hdh\�gbs_lu��gm`gh�mkljZgblv�[Zjv_ju��k^_j`b\Zxsb_�bo

wdkihjl���Wlh�gm`gh�g_�lhevdh�jZa\b\Zxsbfky�kljZgZf��gh�b��\�j_rZxs_c�kl_i_gb��[he__

[h]Zluf�kljZgZf���;_kkfuke_ggh�ljZlblv�^_gv]b�gZ�jZkrbj_gb_�f_jhijbylbc�ih

h[e_]q_gbx�^he]h\h]h�[j_f_gb��_keb�\�lh�`_�\j_fy�kihkh[ghklv�[he__�[_^guo�kljZg

^hklbqv�ijb_fe_fh]h�mjh\gy�^he]Z�k^_j`b\Z_lky�g_^hklZlhqgufb�\hafh`ghklyfb

^hklmiZ�^ey�bo�wdkihjlZ���JZ\guf�h[jZahf��[_kkfuke_ggh�b�gZijZ\eylv�ihklmiZxsb_�ih

dZgZeZf�ihfhsb�kj_^kl\Z�gZ�p_eb�h[jZah\Zgby�b�jZa\blby�bgnjZkljmdlmju��_keb

g_\hafh`gh�j_Zebah\Zlv�ijh^mdpbx��y\eyxsmxky�j_amevlZlhf�hkms_kl\e_gby�lZdbo
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bg\_klbpbc���AZ^ZqZ�khklhbl�\�lhf��qlh[u�bkihevah\Zlv�lhj]h\ex��bg\_klbpbb�b�^jm]b_

juqZ]b�\�bgl_j_kZo�ihhsj_gby�wdhghfbq_kdh]h�jhklZ��khpbZevgh]h�jZa\blby��[hjv[u�k

gbs_lhc�b�hkms_kl\e_gby�ijh^mdlb\guo�bg\_klbpbc�lZdbf�h[jZahf��qlh[u�fh`gh�[ueh

j_Zevgh�baf_gblv�iheh`_gb_�ex^_c��`b\msbo�\�gbs_l_�

Hlghr_gby�f_`^m�XGDL:>�b�<LH�bf_xl�dexq_\h_�agZq_gb_�^ey�\hijhkh\

lhj]h\eb�b�jZa\blby�±�hgb�^he`gu�klZlv�h[jZaphf�b�hkgh\hc�^ey�[he__�rbjhdh]h�b�[he__

ijh^mdlb\gh]h�khljm^gbq_kl\Z�f_`^m�\k_fb�f_`^mgZjh^gufb�wdhghfbq_kdbfb

mqj_`^_gbyfb�gZ�[eZ]h�ex^_c��bgl_j_kZf�dhlhjuo�fu�\k_�ijba\Zgu�kem`blv�

Kh\f_klguc�hiul�XGDL:>�b�<LH�fh`_l�bkihevah\Zlvky�^ey�jZkrbj_gby�ijbdeZ^guo

bkke_^h\Zgbc�ih�\hijhkZf�lhj]h\eb�b�jZa\blby��lZdbf��dZd�mkem]b��lhj]h\ey��kujv_\u_

lh\Zju�b�ijh^mdpby�h[jZ[Zlu\Zxs_c�ijhfure_gghklb���G_h[oh^bfh�lZd`_�h[_ki_qblv

[he__�l_kgh_�khljm^gbq_kl\h�f_`^m�<LH�b�XGDL:>�b�^jm]bfb�hj]ZgbaZpbyfb�ih

\hijhkZf�jZajZ[hldb�iheblbdb�b�hdZaZgby�dhgkmevlZlb\ghc�ihfhsb�^ey�\ujZ[hldb

^_ckl\bl_evgh�ihablb\ghc�ih\_kldb�^gy��dhlhjZy�fh`_l�ihfhqv�jZa\b\Zxsbfky�kljZgZf

b�bo�gZjh^Zf�\�iheghc�f_j_�bgl_]jbjh\Zlvky�\�fbjh\mx�wdhghfbdm���Kh]eZkh\Zgghklv

^_ckl\bc�f_`^mgZjh^guo�hj]ZgbaZpbc�^he`gZ�klZlv�ijhp_kkhf��jZa\b\Zxsbfky�ih

ijbgpbim��kgbam�\\_jo��b�aZljZ]b\Zxsbf�\k_�Zki_dlu�gZrbo�kh\f_klguo�mkbebc�

>Zevg_cr__�h[km`^_gb_

Jy^�\hijhkh\��ih^gyluo�\�oh^_�ij_gbc��dZkZeky�\_jhylghklb�ih\lhjgh]h�khau\Z

Dhgn_j_gpbb�gZ�mjh\g_�fbgbkljh\�b�nhjfbjh\Zgby�\�wlhc�k\yab�Zlfhkn_ju�^h\_jby�

j_nhjfu�<LH�\�qZklb�ijhp_^mj�ijbgylby�j_r_gbc��ljZgkiZj_glghklb�b�rbjhlu�ho\ZlZ�

ljm^ghkl_c��k\yaZgguo�k�hkms_kl\e_gb_f�kh]eZr_gbc�Mjm]\Zckdh]h�jZmg^Z���j_Zevgh]h

^hklmiZ�gZ�jugdb�^ey�GJK�b�mgb\_jkZevgh]h�oZjZdl_jZ�<LH�

<�oh^_�^bkdmkkbc�ih^q_jdb\Zehkv��qlh��mqblu\Zy�h[yaZl_evkl\Z��ijbgylu_�gZ

dhgn_j_gpbyo�Hj]ZgbaZpbb�H[t_^bg_gguo�GZpbc��ijh\_^_gguo�\����_�]h^u��gm`gh

\ua\heblv�ba�gbs_lu�fbeebZj^�ex^_c���Hlf_qZehkv��qlh�gZ�XGDL:>�O�ke_^m_l�h[km^blv

baf_g_gby��lj_[mxsb_ky�\�h[eZklb�lhj]h\eb�b�bg\_klbpbc�^ey�lh]h��qlh[u�j_rblv�wlm

aZ^Zqm���Ih�fg_gbx�jy^Z�mqZklgbdh\��gh\uc�jZmg^�lhj]h\uo�i_j_]h\hjh\�^he`_g�klZlv

jZmg^hf�jZa\blby��h[_ki_qb\Zxsbf�j_Zevgu_�ij_bfms_kl\Z�^ey�\k_o�jZa\b\Zxsboky

kljZg��ijhlb\h^_ckl\b_�gh\hfm�jZmg^m�b^_l�\jZaj_a�k�bgl_j_kZfb�g_bfmsbo�ex^_c�b

jZa\b\Zxsboky�kljZg���Djmigu_�wdhghfbq_kdb_�[ehdb��^hfbgbjh\Z\rb_�\�ijhp_kk_

i_j_]h\hjh\�\�jZfdZo�=:LL�k������]h^Z��khagZxl��qlh�jZa\b\Zxsb_ky�kljZgu�^he`gu

[ulv�\h\e_q_gu�\�gh\uc�jZmg^�b�qlh�^ey�gbo�^he`_g�[ulv�h[_ki_q_g�agZqbl_evguc

\ub]jur���Jy^�mqZklgbdh\�hlf_qZeb��qlh�ijh\Ze�\�Kbwle_�[ue�\ua\Zg�g_�gZebqb_f�jm[_`Z

f_`^m�K_\_jhf�b�X]hf��Z�jZagh]eZkbyfb�f_`^m�kljZgZfb�K_\_jZ�
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;ueh�\ukdZaZgh�fg_gb_�h�lhf��qlh�jZa\b\Zxsb_ky�kljZgu�hljbpZl_evgh

\hkijbgbfZxl�<LH�ih�jy^m�ijbqbg���Wlb�kljZgu�[_jml�gZ�k_[y�h[yaZl_evkl\Z��\�lhf�qbke_

\�gh\uo�h[eZklyo���g_�bamqb\�ij_^\Zjbl_evgh�\hijhkZ�h�lhf��kh\f_klbfu�eb�lZdb_

h[yaZl_evkl\Z�k�bo�iheblbq_kdbfb��khpbZevgufb�b�wdhghfbq_kdbfb�mkeh\byfb���Djhf_

lh]h��ghjfu�<LH�nhjfbjh\Zebkv�k�mq_lhf�bgl_j_kh\�ijhfure_ggh�jZa\bluo�kljZg�b�\

khhl\_lkl\bb�k�bo�ijZ\h\ufb�kbkl_fZfb���Fgh]b_�ljZ^bpbhggu_�bgkljmf_glu�iheblbdb�\

h[eZklb�jZa\blby��bkihevah\Z\rb_ky�jZg__�jZa\blufb�b�i_j_^h\ufb�jZa\b\Zxsbfbky

kljZgZfb��l_i_jv�m`_�g_�kh\f_klbfu�k�ghjfZfb�<LH���<hagbdZ_l�^_ckl\bl_evgh_

hsms_gb_�lh]h��qlh�g_dhlhju_�ijbgpbiu�<LH�ijhlb\hj_qZl�bgl_j_kZf�jZa\b\Zxsboky

kljZg�\�h[eZklb�jZa\blby�b�qlh�\�kh]eZr_gby�Mjm]\Zckdh]h�jZmg^Z�g_h[oh^bfh�\g_klb

baf_g_gby��k�l_f�qlh[u�hgb�kem`beb�wlbf�bgl_j_kZf��Z�g_�ijhlb\hj_qbeb�bf���Wlh

\dexqZ_l�j_r_gb_�ijh[e_f��k\yaZgguo�k�hkms_kl\e_gb_f�kh]eZr_gbc�

;ue�\ukdZaZg�jy^�ij_^eh`_gbc�\�hlghr_gbb�f_j�ih�mdj_ie_gbx�^h\_jby���<�p_eyo

h[_ki_q_gby�gZb[hevrbo�\u]h^�gZb[hevr_fm�qbkem�mqZklgbdh\�ijhp_^mju�<LH�^he`gu

ij_^mkfZljb\Zlv�dZd�fh`gh�[he__�rbjhdh_�mqZklb_�b�^he`gu�[ulv�ljZgkiZj_glgufb�b

wnn_dlb\gufb���G_h[oh^bfh�h[_ki_qblv�ijZdlbq_kdmx�j_ZebaZpbx�bgbpbZlb\u�h

ij_^hklZ\e_gbb�[_kihrebggh]h�b�g_dhglbg]_glbjh\Zggh]h�^hklmiZ�gZ�jugdb�jZa\bluo

kljZg�^ey�\k_c�ijh^mdpbb�GJK���;he__�[h]Zluf�kljZgZf�ke_^m_l�mkljZgblv�ljm^ghklb��k

dhlhjufb�klZedb\Zxlky�jZa\b\Zxsb_ky�kljZgu�dZd�k�lhqdb�aj_gby�mkeh\bc�^hklmiZ�d

jugdZf��gZijbf_j�\�k_dlhj_�l_dklbevguo�ba^_ebc�b�h^_`^u��lZd�b�\�ieZg_�ijZdlbq_kdh]h

hkms_kl\e_gby�hkh[h]h�b�^bnn_j_gpbjh\Zggh]h�j_`bfZ���<LH�b�XGDL:>�^he`gu

hdZaZlv�kh^_ckl\b_�\�wlhf�hlghr_gbb���JZa\bluf�kljZgZf�ke_^m_l�ijhy\eylv

k^_j`Zgghklv�\�bkihevah\Zgbb�ijhp_^mj�mj_]mebjh\Zgby�kihjh\�b�ij_^hklZ\eylv�batylby

\�l_o�kemqZyo��dh]^Z�j_qv�b^_l�h�i_j_oh^guo�i_jbh^Zo�b�^jm]bo�ljm^ghklyo�\�ijhp_kk_

hkms_kl\e_gby���B�gZdhg_p��bf�ke_^m_l�jZajZ[hlZlv�]b[db_�b�dhgkljmdlb\gu_�ih^oh^u

^ey�mq_lZ�ihlj_[ghkl_c�jZa\b\Zxsboky�kljZg�\�lZdbo�h[eZklyo��dZd�l_dklbevgu_�ba^_eby�

k_evkdh_�ohayckl\h��Zglb^_fibg]h\u_�f_ju�b�ijhp_kk�hkms_kl\e_gby���?keb�ke_^mxsbc

lhj]h\uc�jZmg^�g_�ijb\_^_l�d�memqr_gbx�\hafh`ghkl_c��lh�[_^gu_�kljZgu�[m^ml

\ul_kg_gu�ba�^Zevg_cr_]h�oh^Z�bklhjbb�b�jZa\blby�fbjh\hc�wdhghfbdb��ijbq_f�

\hafh`gh��gZ\k_]^Z�

;ueh�ih^q_jdgmlh��qlh�^ey�kha^Zgby�mkeh\bc��g_h[oh^bfuo�^ey�khdjZs_gby

fZkrlZ[h\�gbs_lu�b�h[_ki_q_gby�wdhghfbq_kdh]h�jhklZ��jZa\b\Zxsbfky�kljZgZf

lj_[mxlky�fZkkh\u_�bg\_klbpbb��\�hkh[_gghklb�\�bgnjZkljmdlmjm���Bklhqgbdhf�lZdbo

bg\_klbpbc�fh`_l�\uklmiZlv�ebrv�qZklguc�k_dlhj���JZa\b\Zxsb_ky�kljZgu�g_�fh]ml

jZkkqblu\Zlv�gZ�HIJ�b�k\hb�kh[kl\_ggu_�j_kmjku��b]jZxsb_�g_agZqbl_evgmx�jhev�ih

kjZ\g_gbx�k�ihlhdZfb�qZklgh]h�dZiblZeZ���;ueZ�\ukdZaZgZ�h[_kihdh_gghklv�ih�ih\h^m

g_jZ\ghf_jgh]h�jZkij_^_e_gby�f_`^mgZjh^guo�bg\_klbpbc���;ueh�lZd`_�hlf_q_gh��qlh

]hkm^Zjkl\_gguc�k_dlhj�^he`_g�mklZgh\blv�lj_[m_fu_�mkeh\by��\�lhf�qbke_�mkeh\by�^ey
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ijb\e_q_gby�b�j_]mebjh\Zgby�bg\_klbpbc��lZdb_��dZd�klZ[bevgZy��ij_^kdZam_fZy�b

gZ^_`gZy�kj_^Z��ijhqgZy�bgnjZkljmdlmjZ��bgklblmlu�b�ijZ\h\u_�kbkl_fu��qlh�\�k\hx

hq_j_^v�[m^_l�klbfmebjh\Zlv�\gmlj_ggb_�bg\_klbpbb�

Jy^�^_e_]Zpbc�hlf_lbeb��qlh�gh\uc�jZmg^�^he`_g�[ulv�\k_h[t_fexsbf�b

ho\Zlu\Zlv�\hijhku��dZkZxsb_ky�bg\_klbpbc��dhgdmj_gpbb�b�]hkm^Zjkl\_gguo�aZdmihd�

<�wlhf�dhgl_dkl_�[ueh�hlf_q_gh�\Z`gh_�agZq_gb_�aZdexq_gby�jZamfgh]h�kh]eZr_gby�ih

bg\_klbpbhgguf�\hijhkZf���Djhf_�lh]h��^ey�lh]h�qlh[u�[_^gu_�fh]eb�\hkihevah\Zlvky

\u]h^Zfb�bg\_klbpbc��h^gbf�ba�g_h[oh^bfuo�mkeh\bc�y\ey_lky�ijh\_^_gb_�gZ^e_`Zs_c

iheblbdb�\�h[eZklb�dhgdmj_gpbb���;ueZ�ih^q_jdgmlZ�lZd`_�g_h[oh^bfhklv�mklZgh\e_gby

\�jZfdZo�<LH�ghjf�\�h[eZklb�dhgdmj_gpbb��dhlhju_�fh]ml�lZd`_�kem`blv�bgkljmf_glhf

^ey�[hjv[u�k�dhjjmipb_c��\�lhf�qbke_�\�kn_j_�]hkm^Zjkl\_gguo�aZdmihd�

;ueh�hlf_q_gh��qlh�\ur_mihfygmlu_�\hijhku�g_h[oh^bfh�j_rblv�^h�gZqZeZ�gh\h]h

jZmg^Z���H[s__�gZkljh_gb_�\�gZklhys__�\j_fy�ih�ij_`g_fm�gZijZ\e_gh�ijhlb\

\k_h[t_fexs_]h�gh\h]h�jZmg^Z��g_kfhljy�gZ�\u]h^u��dhlhju_�hg�kmebl���XGDL:>�;

fh`_l�kh^_ckl\h\Zlv�nhjfbjh\Zgbx�gh\h]h�dhgk_gkmkZ�kj_^b�jZa\b\Zxsboky�kljZg

hlghkbl_evgh�lj_[h\Zgbc��dZkZxsboky�ijbgylby�gh\uo�[he__�kijZ\_^eb\uo�ghjf�\

h[eZklb�lhj]h\eb�b�bg\_klbpbc��\�[hevr_c�f_j_�hl\_qZxsbo�bgl_j_kZf�[_^guo�

Fgh]b_�mqZklgbdb�\ukdZaZebkv�\�ih^^_j`dm�fgh]hklhjhgg_c�lhj]h\hc�kbkl_fu�

hibjZxs_cky�gZ�mklZgh\e_ggu_�ghjfu�b�h[_ki_qb\Zxs_c�aZsblm�bgl_j_kh\�\k_o�qe_gh\

gZ�hkgh\_�kijZ\_^eb\h]h�dhfie_dkZ�ijbgpbih\��g_aZ\bkbfh�hl�lh]h��gZkdhevdh

\ebyl_evgufb�y\eyxlky�hl^_evgu_�qe_gu���;ueh�\ukdZaZgh�fg_gb_�h�lhf��qlh�<LH

y\ey_lky�hj]ZgbaZpb_c��hkms_kl\eyxs_c�\_kvfZ�Zdlb\gh_�\f_rZl_evkl\h�b�bf_xs_c

ih^e_`Zsb_�h[yaZl_evghfm�ijbf_g_gbx�ijbgpbiu�\�lZdbo�h[eZklyo��dZd�km[kb^bb�

g_^bkdjbfbgZpbhgguc�j_`bf�^ey�bghkljZgguo�ihklZ\sbdh\�mkem]�b�ijZ\Z

bgl_ee_dlmZevghc�kh[kl\_gghklb��dhlhju_�^h�wlh]h�jZkkfZljb\Zebkv�dZd�hlghkysb_ky�d

kn_j_�\gmlj_gg_c�iheblbdb���=_g_jZevghfm�^bj_dlhjm�<LH�[ueh�lZd`_�j_dhf_g^h\Zgh

ijbgylv�f_ju�^ey�gZoh`^_gby�dhgkljmdlb\guo�j_r_gbc�\�k\yab�k�g_kijZ\_^eb\hklvx�b

^bkijhihjpbyfb��kms_kl\mxsbfb�\�jZaebqguo�kh]eZr_gbyo��iml_f�ij_k_q_gby�ihiulhd

i_j_]jm`Zlv�ih\_kldm�^gy�<LH�

G_baf_ggu_�ihiuldb�\�p_eyo�jZkrbj_gby�ih\_kldb�^gy�<LH��iml_f�\dexq_gby�

gZijbf_j��bg\_klbpbhgguo�\hijhkh\��\hijhkh\�dhgdmj_gpbb�b�g_�k\yaZgguo�k�lhj]h\e_c

\hijhkh\��lZdbo��dZd�ljm^h\u_�klZg^Zjlu��ij_^ijbgbfZxlky�[_a�mq_lZ�ljm^ghkl_c��k

dhlhjufb�klZedb\Zxlky�jZa\b\Zxsb_ky�kljZgu�\�hkms_kl\e_gbb�^h]h\hj_gghkl_c

Mjm]\Zckdh]h�jZmg^Z���DZd�ij_^klZ\ey_lky��ih\_kldZ�^gy�<LH�\�[hevr_c�kl_i_gb�hljZ`Z_l

bgl_j_ku�fgh]hgZpbhgZevguo�dhjihjZpbc��q_f�khh[jZ`_gby�kijZ\_^eb\hklb��gZijbf_j�

Kh]eZr_gb_�ih�L:IBK�\�kebrdhf�agZqbl_evghc�f_j_�hjb_glbjh\Zgh�gZ�qZklgu_
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ijb[ueb����Ihwlhfm�g_h[oh^bfh�h[_ki_qblv�k[ZeZgkbjh\Zggh_�khhlghr_gb_�f_`^m

ijZ\Zfb�b�h[yaZl_evkl\Zfb��\�lhf�qbke_�iml_f�mklZgh\e_gby�khhl\_lkl\mxsbo�ghjf�\

hlghr_gbb�fgh]hgZpbhgZevguo�dhjihjZpbc���Ih�fg_gbx�g_dhlhjuo�^_e_]Zlh\��ih^oh^

<LH�oZjZdl_jbam_lky�^Zevg_crbf�m]em[e_gb_f�\�xjb^bq_kdb_�^_[jb��h�q_f

k\b^_l_evkl\m_l�__�f_oZgbaf�mj_]mebjh\Zgby�kihjh\���<f_kl_�k�l_f�^jm]b_�^_e_]Zlu

ijb\_eb�ijbf_ju�fZeuo�kljZg��dhlhju_�hdZaZebkv�\�\ub]jur_�hl�kbkl_fu��hkgh\Zgghc�gZ

mklZgh\e_gguo�ghjfZo��[eZ]h^Zjy�m^h\e_l\hjbl_evguf�j_amevlZlZf�ijbf_g_gby

ijhp_^mj�mj_]mebjh\Zgby�kihjh\���H�f_jZo�ih�jZkrbj_gbx�^hklmiZ�d�jugdZf�^ey�GJK

g_h[oh^bfh�h[ty\blv�aZ[eZ]h\j_f_ggh�^h�gZqZeZ�lj_lv_c�Dhgn_j_gpbb�Hj]ZgbaZpbb

H[t_^bg_gguo�GZpbc�ih�GJK�\������]h^m���Djhf_�lh]h��\k_f�r_klb�hkgh\guf

mqj_`^_gbyf�g_h[oh^bfh�Zdlb\babjh\Zlv�k\hb�mkbeby�^ey�j_ZebaZpbb�Dhfie_dkghc

jZfhqghc�ijh]jZffu�ih�mdj_ie_gbx�ihl_gpbZeZ�GJK�\�h[eZklb�lhj]h\eb��k�l_f�qlh[u

h[_ki_qblv�hkms_kl\e_gb_�gh\h]h�dhfie_dkgh]h�ieZgZ�^_ckl\bc���;ueh�\ukdZaZgh�h[s__

fg_gb_�h�lhf��qlh�ijhp_kk�]eh[ZebaZpbb�fh`_l�^Zlv�hl^Zqm�lhevdh�ijb�kms_kl\h\Zgbb

gZ^e_`Zsbo��kljZoh\hqguo��k_l_c�

;ueh�lZd`_�hlf_q_gh��qlh�<LH�g_^hklZ_l�mgb\_jkZevghklb��ihkdhevdm����kljZg

ih�ij_`g_fm�g_�\oh^yl�\�__�kbkl_fm��b�qlh�aZdjulZy�hj]ZgbaZpby�g_�fh`_l�kh^_ckl\h\Zlv

hldjulhc�]eh[ZebaZpbb���Ijbkh_^bg_gb_�d�<LH�g_�^he`gh�h]jZgbqb\Zlvky

iheblbq_kdbfb�khh[jZ`_gbyfb�beb�mklZgh\e_gb_f�^ey�gh\uo�dZg^b^Zlh\�mkeh\bc�

\uoh^ysbo�aZ�jZfdb�lj_[h\Zgbc��ij_^ty\ey_fuo�d�__�qe_gZf�

<�aZdexq_gb_�[ueZ�hlf_q_gZ�g_h[oh^bfhklv�ih\ur_gby�kbg_j]bafZ�\

khljm^gbq_kl\_�f_`^m�<LH�b�XGDL:>�\�bgl_j_kZo�nhjfbjh\Zgby�gh\hc�Zjobl_dlmju

jZa\blby���>ey�j_r_gby�ijh[e_f�\�hkms_kl\e_gbb�lhj]h\uo�kh]eZr_gbc��k\yaZgguo�k�bo

l_ogbq_kdhc�keh`ghklvx��g_h[oh^bfh�kh^_ckl\h\Zlv�mdj_ie_gbx�ihl_gpbZeZ�

IjbagZ_lky�\Z`gh_�agZq_gb_�ijh]jZff�XGDL:>�\�wlhc�h[eZklb�b�bo

\aZbfh^hihegy_fhklv�k�^_yl_evghklvx�<LH���XGDL:>�^he`gZ�\uihegylv�nmgdpbb

�fha]h\h]h�p_gljZ��b�dhhj^bgbjh\Zlv�bkke_^h\Zl_evkdmx�b�ZgZeblbq_kdmx�jZ[hlm�ih

\hijhkZf�kh]eZkh\Zgby�iheblbdb�b�l_ogbq_kdmx�ihfhsv�^ey�h[_ki_q_gby�emqr_c

bgl_]jZpbb�jZa\b\Zxsboky�kljZg�\�fbjh\mx�wdhghfbdm�

<�k\h_f�hl\_lghf�keh\_�]�g�Fmj�\ujZabe�ijbagZl_evghklv�Gb^_jeZg^Zf��=_jfZgbb�b

Kh_^bg_gghfm�Dhjhe_\kl\m�aZ�nbgZgkh\mx�ih^^_j`dm��hdZaZggmx�bfb�^ey

hkms_kl\e_gby�ijh]jZff�<LH�\�h[eZklb�l_ogbq_kdhc�ihfhsb���Hg�gZklhyl_evgh�ijba\Ze

kljZgu�mqZklgbpu�ijhy\eylv�[óevrmx�]b[dhklv��\�qZklghklb�\�hlghr_gbb�\hijhkh\�

dZkZxsboky�jZ[hq_c�kbeu��k_evkdh]h�ohayckl\Z��Zglb^_fibg]h\uo�f_j��bg\_klbpbc�

dhgdmj_gpbb�b�lZjbnguo�ibdh\���Hg�ih^q_jdgme�\Z`gh_�agZq_gb_�mdj_ie_gby�^h\_jby�dZd

f_`^m�jZa\blufb�b�jZa\b\Zxsbfbky�kljZgZfb��lZd�b�kj_^b�jZa\bluo�kljZg�b�ijbagZe

\Z`gh_�agZq_gb_�Dhfie_dkghc�jZfhqghc�ijh]jZffu�\�bgl_j_kZo�gZbf_g__�jZa\bluo
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kljZg���<�k\yab�k�\hijhkhf�h�j_nhjf_�<LH�hg�ih^q_jdgme�g_h[oh^bfhklv�khojZg_gby

ijbgpbiZ�dhgk_gkmkZ�\�ijhp_kk_�ijbgylby�j_r_gbc�\�jZfdZo�<LH���Ih�_]h�fg_gbx�

XGDL:>�O�fh`_l�kem`blv�\�dZq_kl\_�ijbf_jZ�^ey�[m^msbo�kh\_sZgbc�<LH�dZd�\�ieZg_

l_ogbq_kdhc�hj]ZgbaZpbb��\dexqZy��gZijbf_j��bkihevah\Zgb_�kh\j_f_gguo�l_ogheh]bc��

lZd�b�ih�kms_kl\m�k�lhqdb�aj_gby�hjb_glZpbb�mkbebc�gZ�mdj_ie_gb_�^h\_jby�b

nhjfbjh\Zgb_�dhgk_gkmkZ���<�aZdexq_gb_�]�g�Fmj�ih^q_jdgme��qlh�<LH�y\ey_lky

hj]ZgbaZpb_c��^_ckl\by�dhlhjhc�hij_^_eyxl�__�qe_gu���J_nhjfZ��baf_g_gby�\�qe_gkdhf

khklZ\_�b�ih\_kldZ�^gy�gh\h]h�jZmg^Z�lhj]h\uo�i_j_]h\hjh\�^he`gu�kh]eZkh\u\Zlvky�gZ

hkgh\_�dhgk_gkmkZ�

-----


