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< ihke_^gb_ ]h^u gZ[ex^Z_lky l_g^_gpby d m\_ebq_gbx wg_j]bb b bgl_gkb\ghklb imqdh\ wdkiemZlbjm_�

fuo b jZajZ[Zlu\Z_fuo �7(6/$� /+&� mkdhjbl_e_c� < ijhp_kk_ jZ[hlu mkdhjbl_e_c bf_xlky agZqbl_evgu_
�^h g_kdhevdbo ijhp_glh\� ihl_jb imqdZ� dhlhju_ g_h[oh^bfh ehdZebah\Zlv kbkl_fZfb ehdZebaZpbb ihl_jv

k p_evx ij_^hl\jZs_gby jZajmr_gby h[hjm^h\Zgby�

< jZ[hl_ m^_ey_lky \gbfZgb_ \u[hjm fZl_jbZeZ dheebfZlhjh\ b bo dhgkljmdpbc� ^Zxlky ZgZeblbq_kdb_

hp_gdb fZdkbfZevgh \hafh`ghc i_j_o\Zlu\Z_fhc bgl_gkb\ghklb b ijb\h^ylky j_amevlZlu qbke_ggh]h jZk�

q_lZ� ihemq_ggu_ dhfie_dkZfb ijh]jZff 6&5$3(5� 576	7 >�� �@� < kh\j_f_gguo mkdhjbl_eyo ijhp_kk eh�

dZebaZpbb ihl_jv imqdZ ghkbl bfimevkguc oZjZdl_j� Z lZd dZd ^himkd gZ bfimevkguc jZah]j_\ fZl_jbZeZ
agZqbl_evgh gb`_ klZpbhgZjgh]h� lh bkke_^m_lky b f]gh\_gguc jZah]j_\ dheebfZlhjZ� LZd`_ ijb\h^ylky

hp_gdb ]Z[Zjblh\ dheebfZlhjh\� hilbfZevgu_ \ Zki_dl_ ih]ehs_gby gZb[hevr_c qZklb ehdZebam_fhc wg_j�

]bb� b bkke_^m_lky \ebygb_ jZaf_jh\ imqdZ gZ jZah]j_\ ih]ehlbl_ey \ aZ\bkbfhklb hl h[s_ijbgyluo jZkij_�

^_e_gbc wg_j]h\u^_e_gby lhq_qgh]h imqdZ�

�� Pbebg^jbq_kdbc ih]ehlbl_ev

Lbibqgh dheebfZlhj khklhbl ba ih]ehlbl_ey� \uiheg_ggh]h ba jZ^bZpbhggh�klhcdh]h fZl_jbZeZ� kbkl_fu

l_iehhl\h^Z� ijbfudZxs_c d [hdh\hc ih\_joghklb ih]ehlbl_ey� b hdjm`Zxs_c aZsblu� GZb[he__ ijhklhc

ih^oh^ d bkke_^h\Zgbx ijhp_kkh\� ijhbkoh^ysbo \ dheebfZlhjZo� khklhbl \ i_j\hgZqZevghf jZkkfhlj_gbb

pbebg^jbq_kdh]h ih]ehlbl_ey k iZ^Zxsbf jZ^bZevgh�jZkij_^_e_gguf imqdhf� p_glj dhlhjh]h kh\iZ^Z_l k
_]h hkvx �jbk� ��� Lh]^Z jZkij_^_e_gb_ wg_j]h\u^_e_gby b l_fi_jZlmju \ ihi_j_qghc iehkdhklb [m^_l

aZ\bk_lv lhevdh hl h^gh]h iZjZf_ljZ ± jZ^bmkZ U� Ijh^hevguc jZaf_j ih]ehlbl_ey� dZd [m^_l ihdZaZgh

^Ze__� \u[bjZ_lky agZqbl_evgh [hevr_ ihi_j_qh�

]h� ihwlhfm g_klZpbhgZjgmx aZ^Zqm jZah]j_\Z

ih]ehlbl_ey fh`gh jZkkfZljb\Zlv hl^_evgh \ dZ�

`^hf ihi_j_qghf k_q_gbb ih]ehlbl_ey� AgZy
ghjfbjh\Zggmx iehlghklv wg_j]h\u^_e_gby� ih�

i_j_qgh_ jZkij_^_e_gb_ b \j_f_ggmx kljmdlmjm

k[jhkZ imqdZ� fZl_jbZe b jZaf_ju ih]ehlbl_ey�

fh`gh gZclb _]h jZah]j_\ \ ijhp_kk_ jZ[hlu mk�

dhjbl_ey� LhqdZ k fZdkbfZevghc iehlghklvx gZ�
dZieb\Z_fhc wg_j]bb [m^_l e_`Zlv gZ hkb ih]eh�

lbl_ey \[ebab fZdkbfZevgh]h ijh^hevgh]h wg_j�
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hl wg_j]bb iZ^Zxs_]h imqdZ (� b djblbq_kdhc wg_j]bb jZkkfZljb\Z_fh]h fZl_jbZeZ (F� H[eZklv wg_j]h\u�

^_e_gby \ ihi_j_qghc iehkdhklb oZjZdl_jbam_lky fhev_jh\kdbf jZ^bmkhf 50  ���� Fw<�/U�(F� ]^_ /U ± jZ�
^bZpbhggZy ^ebgZ� H[s_ijbgylu_ wdki_jbf_glZevgu_ b l_hj_lbq_kdb_ hp_gdb \uoh^Z wg_j]bb ba pbebg^�
jbq_kdh]h ih]ehlbl_ey jZ^bmkhf U  ��� b ��� 50 khklZ\eyxl khhl\_lkl\_ggh a��� � b ��� >ebgZ dheebfZ�

lhjZ hij_^_ey_lky ba mkeh\by ijZdlbq_kdb iheghc ijh^hevghc Z[khj[pbb wg_j]bb dZkdZ^Z �kh]eZkgh >�@

/���  ������OQ�(��Fw<� � ����OQ�(F�Fw<� � ������/U ^ey we_dljhggh]h imqdZ� \ kj_^_ k g_h]jZgbq_ggufb ihi_�
j_qgufb jZaf_jZfb� >ey hp_ghd jZah]j_\Z ih]ehlbl_e_c \u[bjZ_f _]h ihi_j_qguc jZaf_j jZ\guf �50 k

mq_lhf lh]h� qlh �� \ur_^r_c wg_j]bb ih]ehsZ_lky kbkl_fhc l_iehhl\h^Z b aZsblhc� >Zggu_ ]Z[Zjblh\

ih]ehlbl_ey ^ey g_dhlhjuo jZ^bZpbhggh�klhcdbo fZl_jbZeh\ ijb\_^_gu \ lZ[e� ��

�� Ihi_j_qgu_ jZkij_^_e_gby iehlghklb wg_j]h\u^_e_gby b imqdZ

< jZ[hl_ jZkkfZljb\Zebkv g_kdhevdh lbih\ nmgdpbc� Ziijhdkbfbjmxsbo jZ^bZevgh_ jZkij_^_e_gb_

iehlghklb wg_j]h\u^_e_gby dZkdZ^Z� bgbpbbjh\Zggh]h _
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bfimevkghf j_`bf_� b klZpbhgZjguc jZah]j_\ b hij_^_eyeZkv fZdkbfZevgh ^himklbfZy bgl_gkb\ghklv

imqdZ� Ijb bfimevkghf jZah]j_\_ ^himkd gZ kdZqhd l_fi_jZlmju aZ h^bg bfimevk fh`gh hp_gblv dZd b ijb
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�� F]gh\_gguc jZah]j_\ ih]ehlbl_ey
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ZiijhdkbfZpbb wg_j]h\u^_e_gby lhq_qgh]h imqdZ jZkij_^_e_gb_f lbiZ � iehlghklv wg_j]h\u^_e_gby gZ
hkb nhjfZevgh klZgh\blky [_kdhg_qghc� < ^_ckl\bl_evghklb� \[ebab hkb imqdZ iehlghklv [m^_l dhg_qghc

\ke_^kl\b_ i_j_^Zqb l_ieh\hc wg_j]bb ZlhfZf \_s_kl\Z \ g_dhlhjhc h[eZklb ihjy^dZ PP b ba�aZ fgh]hdjZl�
gh]h jZkk_ygby aZjy`_gguo qZklbp� ?keb ihi_j_qguc jZaf_j imqdZ agZqbl_evgh ij_\hkoh^bl wlm h[eZklv� lh

jZah]j_\ \_s_kl\Z fh`gh k ^hklZlhqghc lhqghklvx hij_^_eblv� bkihevamy \ur_ijb\_^_ggmx aZ\bkbfhklv�

DZd ihdZaZeb qbke_ggu_ jZkq_lu ih dh^m 576	7 �jbk� ��� ijhnbev wg_j]h\u^_e_gby \ ihi_j_qghf gZ�
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�� JZah]j_\ dheebfZlhjZ

JZkq_l dheebfZlhjZ ijhba\h^blky \ ijb[eb`_gbb ihempbebg^jZ� Ijb wlhf baf_g_gb_ l_fi_jZlmju m^\Zb�

\Z_lky aZ kq_l nZdlbq_kdh]h m^\h_gby bgl_gkb\ghklb imqdZ k g_dhlhjuf mf_gvr_gb_f \ j_amevlZl_ \uoh^Z

jZkk_ygguo qZklbp k \gmlj_gg_c ih\_joghklb dheebfZlhjZ� FZdkbfZevgmx bgl_gkb\ghklv imqdZ� i_j_o\Z�

lu\Z_fmx dheebfZlhjhf� fh`gh hp_gblv dZd ,�D  �K�,�� ]^_ K �� ± dhwnnbpb_gl hlghr_gby fZdkbfZevghc
iehlghklb wg_j]h\u^_e_gby \ dheebfZlhj_ b \ pbebg^jbq_kdhf ih]ehlbl_e_ �jbk� ���

J_amevlZlu jZkq_lZ ih dh^m 576	7 ihdZaZeb� qlh dZd f]gh\_gguc� lZd b klZpbhgZjguc jZah]j_\ mf_gvrZ�

_lky g_agZqbl_evgh �a��� ijb jZaf_jZo imqdZ a���� kf�� D lhfm `_ qZklv wg_j]bb� \ur_^r_c k \gmlj_gg_c

ih\_joghklb hkgh\ghc s_db dheebfZlhjZ� \ha\jZsZ_lky� ihiZ\ gZ ^hihegbl_evgmx� l_f kZfuf m\_ebqb\Zy
jZah]j_\� Lh _klv ^ey dheebfZlhjh\� i_j_o\Zlu\Zxsbo jZkk_yggu_ njZdpbb imqdZ \ kbkl_fZo aZsblu� nhj�

fbjh\Zgby b ehdZebaZpbb ihl_jv� ]^_ aZ[jhk imqdZ ^hklZlhqgh [hevrhc� ij_^_evgu_ agZq_gby i_j_o\Zlu�

\Z_fhc bgl_gkb\ghklb� \u[jZggu_ ih bfimevkghfm b klZpbhgZjghfm jZah]j_\m� [m^ml \ ^\Z jZaZ f_gvr_�

q_f ^ey pbebg^jbq_kdh]h ih]ehlbl_ey �lZ[e� ���

Ebl_jZlmjZ

>�@ B�B� >_]lyj_\� :�?� Ehoh\bpdbc� B�:� Yaugbg� �Bgl_]jbjh\ZggZy \_jkby dhfie_dkZ ijh]jZff BN<W

k_jbb 6&5$3(5��� � Ljm^u ,9 Jhkkbckdhc dhgn_j_gpbb ih aZsbl_ hl bhgbabjmxsbo baemq_gbc y^_j�

gh�nbabq_kdbo mklZgh\hd� H[gbgkd� ����� l� � �

>�@ ,�,� 'HJW\DUHY� <X�6� )HGRWRY� $�(� /RNKRYLWVNLL� ,�$�<D]\QLQ� ³%HDP ORVVHV VLPXODWLRQ LQ DFFHOHUDWRUV ZLWK
H[WHQGHG YHUVLRQ RI WKH 576	7 FRGH´� 3DSHU SUHVHQWHG DW �� ,QWHUQDWLRQDO &RQIHUHQFH +($&&� 'XEQD� �����

>�@ *� *ULQGKDPPHU HW DO�� LQ 3URF� RI WKH :RUNVKRS RQ &DORULPHWU\ IRU WKH 6XSHUFROOLGHU� 7XVFDORRVD� $/� 0DUFK

������ S�����

>�@ <�K� Ljhrbg b ^j� ³:iijhdkbfZpbhggZy fh^_ev lhgdh]h emqZ nhlhgh\´� � ��y JhkkbckdZy gZmqgZy dhg�

n_j_gpby ih aZsbl_ hl bhgbabjmxsbo baemq_gbc� H[gbgkd� ���� ]�� k� ��������

Jbk� �� AZ\bkbfhklv jZah]j_\Z hl jZaf_jZ imqdZ�


