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$�$� >jha^h\kdbc� :�F� Dhah^Z_\� X�Y� EZibpdbc

=GP JN Bgklblml l_hj_lbq_kdhc b wdki_jbf_glZevghc nbabdb� Fhkd\Z� Jhkkby

X�K� <bj]bev_\

GZmqgh�bkke_^h\Zl_evkdbc bgklblml ³=jZnbl´� Fhkd\Z� Jhkkby

<\_^_gb_

H^gbf ba hkgh\guo lj_[h\Zgbc� dhlhjuf ^he`gu

m^h\e_l\hjylv ebg_cgu_ mkdhjbl_eb k \ukhdhc fhsgh�

klvx imqdZ� y\ey_lky h[_ki_q_gb_ lZdh]h mjh\gy gZ\_�

^_gghc jZ^bhZdlb\ghklb� ijb dhlhjhf \hafh`gh g_ih�

kj_^kl\_ggh_ h[kem`b\Zgb_ mkdhjbl_ey \kdhj_ ihke_ _]h

hklZgh\db� Wlh \hafh`gh lhevdh ijb ^hklZlhqgh fZeuo

ihl_jyo qZklbp \ ijhp_kk_ mkdhj_gby� < BLWN [ueh

ij_^eh`_g kihkh[ >�@ j_r_gby ^Zgghc ijh[e_fu iml_f

aZf_gu ljZ^bpbhgguo ^ey mkdhjbl_evghc l_ogbdb fZl_�

jbZeh\ �f_^v� klZev� gZ fZl_jbZeu k fZeuf k_q_gb_f

Zdlb\Zpbb b gbadbf mjh\g_f hklZlhqghc Zdlb\ghklb� GZ

jbk� � ijb\_^_gu >�@ kjZ\gbl_evgu_ oZjZdl_jbklbdb hk�

lZlhqghc jZ^bZpbb ^ey kemqZ_\ ih]ehs_gby ihl_jyg�

guo qZklbp \ f_^b� Zexfbgbb� m]e_jh^_ b [hj_� <b^gh�

qlh ijbf_g_gb_ m]e_jh^Z b [hjZ iha\hey_l kms_kl\_g�

gh kgbablv mjh\_gv jZ^bhZdlb\ghklb mkdhjbl_ey�

Gb`_ jZkkfZljb\Z_lky \hafh`ghklv bkihevah\Zgby m]e_jh^guo fZl_jbZeh\ ^ey kgb`_gby gZ\_^_gghc

jZ^bhZdlb\ghklb ijhlhggh]h mkdhjbl_ey BKLJ:���� y\eyxs_]hky ^jZc\_jhf kha^Z_fh]h \ BLWN g_cljhg�

gh]h ]_g_jZlhjZ >�@�

�� JZ^bZpbhggZy h[klZgh\dZ \ \uoh^ghc qZklb mkdhjbl_ey BKLJ:���

Mkdhjbl_ev BKLJ:��� khklhbl ba bg`_dlhjZ� gZqZevghc qZklb k 5)4 kljmdlmjhc gZ wg_j]bx � Fw< b

hkgh\ghc qZklb lbiZ :ev\Zj_pZ� khklhysbc ba ^\mo qZkl_c� '7/�� gZ �� Fw< b '7/�� gZ �� Fw\� Ijh_dlguc

kj_^gbc lhd imqdZ ��� fd:� Ihwlhfm ^ey wlh]h mkdhjbl_ey ijh[e_fZ kgb`_gby gZ\_^_gghc Zdlb\ghklb y\�

ey_lky ZdlmZevghc� GZb[he__ gZijy`_ggZy jZ^bZpbhggZy h[klZgh\dZ bf__l f_klh \ hdhg_qghc qZklb '7/�� b

\ h[eZklb dZgZeZ ljZgkihjlbjh\db imqdZ d fbr_gb g_cljhggh]h ]_g_jZlhjZ�

Ijb ZgZeba_ jZ^bZpbhgghc h[klZgh\db ij_^iheZ]Zehkv� qlh ebg_cgZy iehlghklv lhdZ ihl_jv jZ\gZ

� fd:�f� Ijb wlhf fhsghklv ^hau g_hkeZ[e_ggh]h hklZlhqgh]h baemq_gby \ � f hl dZgZeZ ljZgkihjlbjh\db

khklZ\ey_l a� j�qZk� _keb \gmlj_ggyy kl_gdZ dZgZeZ f_^gZy� ?keb ijbgylv \h \gbfZgb_� qlh ihl_jb imqdZ

ijhbkoh^yl \ hkgh\ghf \gmljb ebga� ij_^klZ\eyxsbo kh[hc fZkkb\gu_ f_lZeebq_kdb_ dhgkljmdpbb� wnn_d�

lb\gh ih]ehsZxsb_ ]ZffZ�baemq_gb_� lh j_Zevgh_ agZq_gb_ fhsghklb ^hau khklZ\bl a��� fj�qZk� WlZ \_eb�

qbgZ ij_\urZ_l ihqlb \ �� jZa ^himklbfh_ agZq_gb_ ijb j_]eZf_glbjh\Zgghc jZ[hl_ h[kem`b\Zxs_]h i_j�

khgZeZ�

?keb \gmljb dZgZeZ jZaf_klblv m]e_jh^gu_ \klZ\db� ih]ehsZxsb_ ihl_jyggu_ ijhlhgu� lh fhsghklv

^hau hFlZlhqgh]h baemq_gby [m^_l kgb`_gZ \ �� jZa q_j_a � qZk ihke_ ij_djZs_gby jZ[hlu mkdhjbl_ey b \ ��

jZa ± q_j_a kmldb� LZdbf h[jZahf� [m^ml h[_ki_q_gu ^himklbfu_ jZ^bZpbhggu_ mkeh\by ^ey h[kem`b\Zgby

mklZgh\db�

Ihl_jb imqdZ khijh\h`^Zxlky h[jZah\Zgb_f g_cljhgh\� < kemqZ_ ih]ehs_gby bhgh\ \ f_^ghc kl_gd_

h[jZam_lky ���
��

g�k� Ijb wlhf \ \uoh^ghc ebga_ mkdhjbl_ey �^bZf_lj Zi_jlmju jZ\_g � kf� Z ^ebgZ ±

�� kf� iehlghklv ihlhdZ g_cljhgh\ ^hklb]Z_l \_ebqbgu ���
�
g�kf

�
k� beb ���
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g�kf

�
]h^� >ey ebgau \ \_j�

lbdZevghf dZgZe_ �]^_ ij_^iheZ]Z_lky bkihevah\Zlv fZ]gblhl\_j^u_ fZl_jbZeu� bf__f khhl\_lkl\_ggh
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g�kf

�
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g�kf

�
]h^� Ke_^h\Zl_evgh� ijb lZdhf mjh\g_ ihl_jv nex_gk g_cljhgh\ aZ �� e_l ij_\u�

kbl ^himklbfuc mjh\_gv ^ey fZ]gblhl\_j^uo ebga ��
��
g�kf
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Jbk� �� Fhsghklv ^hau �\ hlg� _^�� q_j_a � kmldb

ihke_ h[emq_gby ijRlhgZfb lhgdbo fbr_g_c ba &X�

$O� & b < \ l_q_gb_ ���� kmlhd�
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?keb \gmljb dZgZeZ jZaf_klblv m]e_jh^gu_ \klZ\db� ih]ehsZxsb_ ihl_jyggu_ ijhlhgu� lh \uoh^ g_c�

ljhgh\ [m^_l kgb`_g \ �� jZa� b nex_gk g_cljhgh\ aZ �� e_l g_ ij_\ukbl ^himklbfuc mjh\_gv�

�� =_hf_ljby keZ[hZdlb\bjm_fuo \klZ\hd

<hafh`ghklv wnn_dlb\gh]h bkihevah\Zgby keZ[hZdlb\bjm_fuo fZl_jbZeh\ h[mkeh\e_gZ hkh[_gghkly�

fb ljZgkihjlbjh\db imqdZ \ mkdhjbl_e_� NhdmkbjmxsZy kbkl_fZ EM bf__l i_jbh^bq_kdmx kljmdlmjm� hi�

j_^_eyxsmx oZjZdl_j h]b[Zxs_c imqdZ� FZdkbfZevguc jZaf_j h]b[Zxs_c imqdZ ijboh^blky gZ k_j_^bgm

nhdmkbjmxs_c ebgau� Wlh hagZqZ_l� qlh \ wlhc h[eZklb [m^ml ijhbkoh^blv hkgh\gu_ ihl_jb qZklbp b� ke_^h�

\Zl_evgh� bf_ggh a^_kv lj_[m_lky bkihevah\Zgb_ fZl_jbZeZ k gbadhc Zdlb\Zpb_c� OZjZdl_jguc Zdk_ilZgk

mkdhjbl_e_c e_]dbo bhgh\ khklZ\ey_l ihjy^dZ �� fjZ^ b� ke_^h\Zl_evgh� bo ljZ_dlhjbb ijhoh^yl \ lhgdhf

ih\_joghklghf keh_� =em[bgZ ijhgbdgh\_gby ijhlhgh\ m\_ebqb\Z_lky ba�aZ fgh]hdjZlgh]h dmehgh\kdh]h

jZkk_ygby ijhlhgh\ gZ ZlhfZo kl_gdb� gh b k mq_lhf wlh]h wnn_dlZ lhesbgZ ih]ehsZxs_]h kehy hklZ_lky

^hklZlhqgh fZehc� Kj_^g_d\Z^jZlbqgZy ]em[bgZ ijhgbdgh\_gby ijhlhgh\ \ kl_gdm ba m]e_jh^Z f_gy_lky \

aZ\bkbfhklb hl wg_j]bb hl ��� ^h �� ff >�@� >ey jZkkfZljb\Z_fh]h mkdhjbl_ey lhesbgZ kl_gdb ba m]e_jh^gh�

]h fZl_jbZeZ g_ ijH\urZ_l � ff >�@� b� ke_^h\Zl_evgh� Zi_jlmjZ mkdhjbl_ey ijZdlbq_kdb g_ mf_gvrZ_lky�

�� JZ^bZpbhggh�nbabq_kdb_ k\hckl\Z m]e_jh^guo fZl_jbZeh\

< nbabq_kdbo mklZgh\dZo ijbf_gyxlky ke_^mxsb_ m]e_jh^gu_ fZl_jbZeu� j_Zdlhjguc ]jZnbl� ibjh�

]jZnbl� ]jZnbl k h^ghjh^ghc kljmdlmjhc �FI=�� kl_deh]jZnbl b m]e_kblZee� Hgb bf_xl jZaebqgu_ nbabq_�

kdb_ k\hckl\Z� \ qZklghklb� \_ebqbgu bo iehlghklb \Zjvbjmxlky \ bgl_j\Ze_ ���±����

JZ^bZpbhggu_ k\hckl\Z fZl_jbZeZ bgl_j_kgu \ lj_o ijhy\e_gbyo� <h�i_j\uo� nbabdh�l_ogbq_kdb_ iZ�

jZf_lju ^_lZeb ba ^Zggh]h fZl_jbZeZ ^he`gu khojZgylvky \ l_q_gb_ aZ^Zggh]h kjhdZ wdkiemZlZpbb \ mkeh\b�

yo jZ^bZpbhggh]h nhgZ mkdhjbl_ey� <h�\lhjuo� wjhaby b ^jm]b_ ih\_joghklgu_ wnn_dlu \ j_amevlZl_ g_ih�

kj_^kl\_ggh]h \ha^_ckl\by ihlhdZ l_jy_fuo bhgh\ g_ ^he`gu ijb\h^blv d dZlZkljhnbq_kdbf ihke_^kl\byf

\ ij_^_eZo kjhdZ wdkiemZlZpbb ^_lZeb� <�lj_lvbo� \ha^_ckl\b_ ihlhdZ l_jy_fuo bhgh\ gZ ih\_joghklv ^_lZ�

eb g_ ^he`gh khijh\h`^Zlvky agZqbl_evguf ]Zah\u^_e_gb_f� Ihke_^g__ hlghkblky� ih kmlb� d \Zdmmfguf

k\hckl\Zf fZl_jbZeZ�

<Zdmmfgu_ k\hckl\Z fh`gh jZa^_eblv gZ ³h[uqgu_´ b ijhy\ey_fu_ \ mkeh\byo \ha^_ckl\by jZ^bZpbb�

Gh \ ex[hf kemqZ_ \ ijbkmlkl\bb ^Zggh]h fZl_jbZeZ ^he`gZ [ulv l_ogbq_kdb hkms_kl\bfZ ihklhyggZy hl�

dZqdZ \Zdmmfgh]h h[t_fZ mkdhjbl_ey ^h mjh\gy hklZlhqgh]h ^Z\e_gby d��
��
Lhjj�

JZ^bZpbhggu_ k\hckl\Z m]e_jh^guo fZl_jbZeh\ ih^jh[gh bamqZebkv ijb h[emq_gbb [ukljufb g_cljh�

gZfb j_Zdlhjgh]h ki_dljZ� Ba him[ebdh\Zgguo jZ[hl >�� �@ ke_^m_l� qlh kms_kl\_ggu_ baf_g_gby nbabdh�

l_ogbq_kdbo k\hckl\ wlbo fZl_jbZeh\ gZ[ex^Zxlky ijb nex_gkZo� ij_\urZxsbo ��
��
g�kf

�
� Ihkdhevdm ^ey

bhgh\ k wg_j]b_c� agZqbl_evgh ij_\urZxs_c � Fw<� ih^h[guo bkke_^h\Zgbc g_ ijh\h^behkv� lh ^ey hp_gdb

jZamfgh bkihevah\Zlv fh^_ev ih^h[by kljmdlmjguo ih\j_`^_gbc fZl_jbZeZ� F_lh^bdZ hij_^_e_gby wd\b\Z�

e_glguo ihlhdh\ ^ey bhgh\� l_jy_fuo \ mkdhjbl_evghf ljZdl_� [ueZ ij_^eh`_gZ \ jZ[hl_ >�@� Bkihevamy wlm

f_lh^bdm� ihemqZ_f hp_ghqgmx nhjfmem ^ey mkj_^g_ggh]h ih lhesbg_ kl_gdb wd\b\Ze_glgh]h ihlhdZ g_c�

ljhgh\� _keb ihl_jb ijhlhgh\ ijhbkoh^yl ijb wg_j]bb \ bgl_j\Ze_ (S ��±��Fw%�

Nwd\  �  ��
��
=
�
(S,S � S5W/U� g�kf

�
]h^ fd:�f�

A^_kv = ± Zlhfgguc ghf_j \_s_kl\Z kl_gdb� ,S ± iehlghklv lhdZ ihl_jv \ fd:�f� W ± lhesbgZ \gmlj_gg_c

kl_gdb \ ff� / ± ^hey ljZdlZ� aZgbfZ_fZy nhdmkbjmxsbfb we_f_glZfb� U ± iehlghklv fZl_jbZeZ kl_gdb� 5 ±

jZ^bmk Zi_jlmju \ kZglbf_ljZo�

Hlf_lbf� qlh jZkij_^_e_gb_ iehlghklb ihlhdZ bhgh\ \ kl_gd_ y\ey_lky g_h^ghjh^guf� kbevgh kiZ^Zx�

sbf d _z gZjm`ghc ih\_joghklb� Gh \uau\Z_fu_ [ukljufb qZklbpZfb kljmdlmjgu_ gZjmr_gby \ djbklZeeb�

q_kdhc j_rzld_ fZl_jbZeZ bf_xl k\hckl\h ^bnnmg^bjh\Zlv \ fZl_jbZe_� ijb\h^y d [he__ jZ\ghf_jghfm

ijhkljZgkl\_gghfm jZkij_^_e_gbx� < gZr_f kemqZ_ lhesbgZ kl_gdb hlghkbl_evgh fZeZ� Z \j_fy h[emq_gby

\_ebdh� ihwlhfm jZkij_^_e_gb_ kljmdlmjguo gZjmr_gbc ^he`gh [ulv jZ\ghf_jguf� Wlh ^_eZ_l h[hkgh\Zg�

guf ijh\_^_ggh_ mkj_^g_gb_ ihlhdZ qZklbp ih lhesbg_ kl_gdb�

Hp_gbf ihlhd \ ebga_ gZ \uoh^_ mkdhjbl_ey� dZd gZoh^ys_cky \ kZfuo ly`_euo mkeh\byo� Ih^klZ\eyy

agZq_gby (S  ��Fw<� ,S � fd:�f� 5  � kf� W  � ff� /  ��� b U  �� ihemqZ_f Nwd\  ���
��
g�kf

�
]h^�

LZdbf h[jZahf� fh`gh kqblZlv� qlh ^_lZeb ba m]e_jh^guo fZl_jbZeh\ [m^ml khojZgylv k\hb nbabdh�

l_ogbq_kdb_ iZjZf_lju \ l_q_gb_ ^hklZlhqgh ^ebl_evghc wdkiemZlZpbb mkdhjbl_ey�



���

Ih\_joghklgu_ jZ^bZpbhggu_ wnn_dlu� ba dhlhjuo gZb[he__ \Z`guf y\ey_lky wjhaby� bkke_^h\Zebkv

ijb h[emq_gbb \_s_kl\Z bhgZfb k wg_j]b_c f_gvr_ � Fw< >�@� < qZklghklb� ijb h[emq_gbb m]e_jh^gh]h fZ�

l_jbZeZ m]e_kblZeeZ bhgZfb ]_eby k wg_j]b_c ^h ��� dw< wjhaby g_ gZ[ex^ZeZkv ijb nex_gk_ ���
��
kf

��
� qlh

khhl\_lkl\m_l nex_gkm ijhlhgh\ ���
��
kf

��
� ?keb mq_klv� qlh \ mdZaZgghc h[eZklb wg_j]bc \_ebqbgZ ihjh]h�

\h]h nex_gkZ mf_gvrZ_lky k jhklhf wg_j]bb ijb[ebabl_evgh� dZd ?
���
� lh ihemqZ_f hp_gdm� N

wj

ihj !

���
��
ijhlhg�kf

�
�

>ey \uoh^ghc ebgau mkdhjbl_ey ³BkljZ���´ iehlghklv ihlhdZ jZ\gZ ��
��
ijhlhg�kf

�
]h^ ijb ihl_jyo

� fd:�f b k mq_lhf gZdehggh]h iZ^_gby bhgh\ k m]ehf kdhev`_gby �� fjZ^ �ijb lZdhf m]e_ iehlghklv ihlh�

dZ qZklbp \ ��� jZa ij_\urZ_l iehlghklv ihl_jv qZklbp�� LZdbf h[jZahf� ^ey m]e_kblZeeZ wjhaby� \hafh`gh�

g_ y\ey_lky h]jZgbqb\Zxsbf nZdlhjhf�

>ey kljh]h]h aZdexq_gby h jZ^bZpbhgghc klhcdhklb m]e_jh^guo fZl_jbZeh\ hlghkbl_evgh wjhabb lj_�

[m_lky ijh\_^_gb_ wdki_jbf_glZevguo b l_hj_lbq_kdbo bkke_^h\Zgbc� Hlf_lbf� qlh ijb wg_j]bb bhgh\

[hevr_ �� Fw< jZ^bZpbhggZy klhcdhklv hlghkbl_evgh wjhabb fZeh bamq_gZ b ^ey ^jm]bo� \ lhf qbke_ ljZ�

^bpbhgguo ^ey mkdhjbl_evghc� l_ogbdb fZl_jbZeh\�

Qlh dZkZ_lky \Zdmmfguo k\hckl\ m]e_jh^guo fZl_jbZeh\� lh ebl_jZlmjguo ^Zgguo lZd`_ g_ ^hklZlhqgh

b g_h[oh^bfh ijh\_^_gb_ khhl\_lkl\mxsbo wdki_jbf_glZevguo bkke_^h\Zgbc�

�� H ijh]jZff_ wdki_jbf_glZevguo bkke_^h\Zgbc m]e_jh^guo fZl_jbZeh\

I_j\uf wlZihf ijh]jZffu y\ey_lky bamq_gb_ \Zdmmfguo k\hckl\ h[jZaph\ m]e_jh^guo fZl_jbZeh\�

i_j_qbke_gguo \ur_� Ijb wlhf ^he`gu [ulv hij_^_e_gu mkeh\by bo l_jfbq_kdh]h h[_a]Z`b\Zgby b hlh�

[jZgu h[jZaph\� bf_xsb_ gZbf_gvrmx kdhjhklv ]Zah\u^_e_gby ijb jZ[hq_f ^Z\e_gbb hklZlhqgh]h ]ZaZ

��
��
���

��
Lhjj�

GZ ke_^mxs_f wlZi_ ieZgbjm_lky bkke_^h\Zgb_ \Zdmmfguo k\hckl\ h[jZaph\ \u[jZgguo \b^h\ fZl_�

jbZeh\ \h \j_fy bo h[emq_gby ijhlhgguf imqdhf k wg_j]b_c �� Fw< b kj_^gbf lhdhf � fd:� P_evx bkke_�

^h\Zgbc y\ey_lky hij_^_e_gb_ kdhjhklb ]Zah\u^_e_gby h[emqZ_fuo m]e_jh^guo fZl_jbZeh\ ijb mjh\g_ jZ�

^bZpbb� khhl\_lkl\mxs_f fZdkbfZevghc iehlghklb ihl_jv qZklbp gZ mkdhjbl_e_ BKLJ:���� Ijb wlhf djb�

l_jb_f m^h\e_l\hjbl_evguo \Zdmmfguo k\hckl\ fZl_jbZeh\ y\ey_lky \hafh`ghklv ih^^_j`b\Zlv jZ[hq__

^Z\e_gb_ ijb aZ^Zgghc ijhba\h^bl_evghklb kbkl_fu hldZqdb mkdhjbl_ey�

< aZdexq_gb_ bkke_^h\Zgbc ij_^iheZ]Z_lky ijh\_^_gb_ bkiulZgby \u[jZggh]h fZl_jbZeZ \ aZ^Zgghc

]_hf_ljbq_kdhc dhgnb]mjZpbb b ijb j_Zevguo gZijy`_gghklyo we_dljhfZ]gblguo ihe_c�

AZdexq_gb_

Ijbf_g_gb_ \ mkdhjbl_evghf dZgZe_ keZ[hZdlb\bjm_fuo fZl_jbZeh\ iha\hey_l j_rblv ijh[e_fm jmq�

gh]h h[kem`b\Zgby kbevghlhqguo mkdhjbl_e_c� Bkihevah\Zgb_ m]e_jh^guo fZl_jbZeh\ hkh[_ggh wnn_dlb\�

gh _s_ b ihlhfm� qlh hgb bf_xl fZeuc \uoh^ g_cljhgh\� Z wlh iha\hey_l kgbablv jZ^bZpbhggu_ gZ]jmadb ^h

^himklbfh]h ^ey fZ]gblhl\_j^uo ebga mjh\gy�

M\_j_gghklv \ jZaj_rbfhklb wlhc aZ^Zqb ih^dj_iey_lky l_f� qlh \ Jhkkbb ijhba\h^blky p_euc jy^ m]�

e_jh^guo fZl_jbZeh\� rbjhdh ijbf_gy_fuo \ kh\j_f_gghc gZmd_ b l_ogbdb�

Ijh\_^_ggu_ d gZklhys_fm \j_f_gb bkke_^h\Zgby \Zdmmfguo k\hckl\ m]e_jh^guo fZl_jbZeh\ ihdZaZeb�

qlh h[_a]Z`_ggu_ ijb l_fi_jZlmj_ ������� ]jZ^mkh\ P_evkby h[jZapu g_ h[gZjm`b\Zxl k\h_]h ijbkmlkl\by

\ \Zdmmfghf h[t_f_ bkke_^h\Zl_evkdhc mklZgh\db� Hp_gdb ^ey \k_o m]e_jh^guo h[jZaph\ ihdZau\Zxl� qlh bo

m^_evgh_ ]Zah\u^_e_gb_ ij_\urZ_l kj_^g__ m^_evgh_ ]Zah\u^_e_gb_ bkke_^h\Zl_evkdh]h h[t_fZ g_ [he__ q_f

\ �� jZa� GZb[he__ ^hklh\_jgu_ j_amevlZlu m^Zehkv ihemqblv ^ey ]jZnblZ FI=� ihke_ lh]h dZd �� ieZklbg
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