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X�F� :glbih\� ;�:� Njheh\� X�I� =hjbg� :�I� FZevp_\� K�B� Ibebi_gdh�

<�:� L_ieydh\� <�K� <Zgv_\� :�<� <Zkbe_\kdbc

=GP JN Bgklblml nbabdb \ukhdbo wg_j]bc� Ijhl\bgh� Jhkkby

< gZklhys__ \j_fy bkke_^m_lky \hafh`ghklv hj]ZgbaZpbb P_gljZ bhgghc emq_\hc l_jZibb ^ey e_q_�

gby jZ^bhj_abkl_glguo hgdheh]bq_kdbo aZ[he_\Zgbc k ihfhsvx mkdhj_gguo bhgh\ m]e_jh^Z gZ [Za_ kms_�

kl\mxs_]h \ BN<W mkdhjbl_evgh]h dhfie_dkZ >�@� Mkdhjbl_evguc dhfie_dk BN<W bf__l \ k\h_f khklZ\_

ebg_cguc mkdhjbl_ev±bg`_dlhj EM���� [mkl_j� ijhlhgguc kbgojhljhg M��� b lZd`_ ebg_cguc mkdhjbl_ev

B�����

Ijb i_j_oh^_ hl mkdhj_gby ijhlhgh\ d mkdhj_gbx [he__ ly`_euo bhgh\ gZ ^_ckl\mxs_f mkdhjbl_e_

\hagbdZ_l ijh[e_fZ khojZg_gby kbgojhgbafZ mkdhj_gby� H[uqgh hgZ j_rZ_lky i_j_oh^hf gZ [he__ \ukhdmx

djZlghklv mkdhj_gby� Mkdhjbl_ev EM���� kem`Zsbc bg`_dlhjhf ijhlhgh\ \ M��� b jZ[hlZxsbc gZ � � fh^_�

g_evay bkihevah\Zlv gZ ih\ur_gghc djZlghklb� Ihwlhfm ^ey bg`_dpbb bhgh\ m]e_jh^Z \ [mkl_j [ueh j_r_�

gh ijbkihkh[blv B����� dhlhjuc \ gZklhys__ \j_fy bkihevam_lky ^ey h[emq_gby h[jZaph\ ± [bheh]bq_kdbo�
fZl_jbZeh\_^q_kdbo� jZ^bhobfbq_kdbo b l�^�

< ���� ]h^m \ BN<W gZqZlu jZ[hlu ih wdki_jbf_glZevghc ijh\_jd_ \hafh`ghklb mkdhj_gby bhgh\

m]e_jh^Z \ B����� J_amevlZlu kh\j_f_ggh]h khklhygby l_hj_lbq_kdbo b wdki_jbf_glZevguo bkke_^h\Zgbc ih

wlhc ijh[e_f_ baeh`_gu gb`_�

�� Bkke_^h\Zgb_ mkdhj_gby \ B���� bhgh\ k =�$ dd ���

Q_f \ur_ aZjy^ bhgZ� l_f ljm^g__ _]h ihemqblv� <hagbdZ_l _kl_kl\_gguc \hijhk� ^h dZdhc fbgbfZev�

ghc aZjy^ghklb bhgh\ m]e_jh^Z fh`gh kimklblvky \ dhgdj_lguo mkeh\byo B����"

Mkeh\by kbgojhgbafZ >�@

Q��EE��OO  /� Q��'E'E  ''/ � O�O� ���

]^_ / ± ^ebgZ i_jbh^Z� EE ± kdhjhklv qZklbpu \ _^bgbpZo kdhjhklb k\_lZ� Q ± djZlghklv mkdhj_gby� OO ± ^ebgZ

\hegu <Q�dhe_[Zgbc� fh`gh \uihegblv� baf_gyy \_ebqbgu XX8 b MM \ \ujZ`_gbb ^ey ijbjhklZ kdhjhklb

''EE \ mkdhjyxs_f aZahj_

'E'E  �=_�$PQF
�����XX��8��khV�M�M����� � EE

�
�
���
� EE � ���

A^_kv =_ ± aZjy^ bhgZ� $PQ ± fZkkZ bhgZ� 8 ± Zfieblm^Z gZijy`_gby gZ aZahj_� XX ± nZdlhj ijhe_lgh]h \j_�

f_gb� MM ± jZ\gh\_kgZy nZaZ�

Ijb i_j_oh^_ hl ijhlhgh\ �=�$�  � d bhgZf k =�$ dd ��� g_\hafh`gh khojZgblv lhl `_ kZfuc ijbjhkl

kdhjhklb ''EE iml_f ijhklh]h m\_ebq_gby XX��8 ba�aZ hiZkghklb ijh[h_\� Ijboh^blky kgb`Zlv ijbjhkl kdhjh�

klb ''EE b i_j_oh^blv d djZlghklyf Q!�� Ijb wlhf baf_gy_lky nZdlhj ijhe_lgh]h \j_f_gb� jZ\guc

XX  ���(�� �
/

?J�]���FRV��SS�]�]�����EEkj��OO�G]� ���

A^_kv (� ± kj_^gyy gZijy`_gghklv we_dljbq_kdh]h ihey gZ hkb dZgZeZ� ?J�]� ± gZijy`_gghklv ihey \ aZahj_�

]� ± we_dljbq_kdbc p_glj aZahjZ� < lhf kemqZ_� dh]^Z Zi_jlmjZ ljm[db ^j_cnZ agZqbl_evgh f_gvr_ ^ebgu
ljm[hd� qlh kijZ\_^eb\h \ B���� \kx^m djhf_ i_j\uo ��±�� ljm[hd ^j_cnZ ,

]h

j_ahgZlhjZ� jZkij_^_e_gb_

ihey ?J�]� fh`gh k ^hklZlhqghc lhqghklvx Ziijhdkbfbjh\Zlv d\Z^jZlghc \heghc �?J�]�  FRQVW ! � \gmljb

aZahjZ b ?J�]�  � \g_ aZahjZ�� < wlhf kemqZ_ e_]dh ihemqblv k\yav f_`^m nZdlhjhf ijhe_lgh]h \j_f_gb b

djZlghklvx mkdhj_gby�

XXL  ���Q� ��XXS��VLQ�QSSJ� OOEES��VLQ�SSJ�OOEES� ���

�bg^_dku L b S khhl\_lkl\mxl bhgZf b ijhlhgZf� J ± ^ebgZ aZahjZ�� Hlghr_gb_ J�OOEEj �dhwnnbpb_gl aZahjZ� \

mkdhjbl_e_ B���� ijbf_jgh ihklhyggh �J�OOEEj || ������ Ijb i_j_oh^_ gZ ih\ur_ggmx djZlghklv nZdlhj ijh�

e_lgh]h \j_f_gb \h \k_o aZahjZo �djhf_ i_j\uo ��y�� ljm[hd ^j_cnZ� kgb`Z_lky \ nbdkbjh\Zggh_ qbkeh jZa�
LZdbf h[jZahf� kbgojhgbaf fh`gh h[_ki_qblv ijhkluf ih^[hjhf gZijy`_gby 8 [_a i_j_^_ehd j_ahgZlhjh\�

JZkkfhljbf mkeh\by mkdhj_gby \ B���� bhgh\ m]e_jh^Z jZaebqghc aZjy^ghklb \h ,,
hf

b ,,,
_f

j_ahgZlhjZo� GZ

djZlghklb Q  � bf__f

EEL  ����� EES� 'E'EL  ����� 'E'ES� XXL  ����� XXS �
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>ey dhfi_gkZpbb mf_gvr_gby XXL ijb g_baf_gghc nZa_ mkdhj_gby gZijy`_gby 8L \ ,,
hf

b ,,,
_f

j_ahgZ�
lhjZo ^he`gu [ulv baf_g_gu ijb mkdhj_gbb jZaebqguo bhgh\ m]e_jh^Z lZd� dZd mdZaZgh \ lZ[e� ,�

LZ[ebpZ ,
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Ba lZ[ebpu \b^gh� qlh mkdhj_gb_ bhgh\ m]e_jh^Z k =  ��� \ ,,
hf

b ,,,
_f

j_ahgZlhjZo \hafh`gh ijb ihgb`_g�

ghf gZijy`_gbb� Z bhgZ k =  � ± ijb ^himklbfhf nhjkbjh\Zgbb�

H^gZdh ^ey i_j\h]h j_ahgZlhjZ B����� Z [he__ lhqgh� ^ey _]h gZqZevghc qZklb �i_j\u_ ��±�� ljm[hd

^j_cnZ�� ijhklh_ ijb[eb`_gb_ ��� ^ey nZdlhjZ ijhe_lgh]h \j_f_gb g_ \uihegy_lky� Ijb i_j_oh^_ gZ ih\u�
r_ggmx djZlghklv ³ijh\bkZgb_´ we_dljbq_kdh]h ihey \gmljv ljm[hd ^j_cnZ gZ \_ebqbgm ihjy^dZ jZ^bmkZ

Zi_jlmju� kjZ\gbfmx \ wlhc qZklb mkdhjbl_ey k ^ebghc ljm[hd� agZqbl_evgh mf_gvrZ_l nZdlhj ijhe_lgh]h

\j_f_gb gZ hkb mkdhjbl_ey� ^_eZ_l _]h kms_kl\_ggh aZ\bkysbf hl jZ^bZevghc dhhj^bgZlu� Z lZd`_ g_ijh�

ihjpbhgZevgh baf_gy_l _]h \^hev gZqZevghc qZklb mkdhjbl_ey�

GZb[he__ ijZ\bevguf j_r_gb_f wlhc ijh[e_fu [ueZ [u� \_jhylgh� fh^_jgbaZpby gZqZevghc qZklb
mkdhjbl_ey� ih^h[gZy lhc� dhlhjZy \uiheg_gZ gZ mkdhjbl_e_ EM��� \ E<W HBYB �i_j_]hjh^dZ \ gZqZevghc

qZklb mkdhjbl_ey� aZf_gZ ^j_cnh\uo ljm[hd gZ gh\u_ k hilbfbabjh\Zggufb ^ey wlhc aZ^Zqb oZjZdl_jbklb�

dZfb�� < ^Zgguc fhf_gl gZr_ iheh`_gb_ ^_eZ_l lZdh_ j_r_gb_ ljm^gh j_Zebam_fuf�

Fu wdki_jbf_glZevgh bkke_^h\Zeb \hafh`ghklb mkdhj_gby bhgh\ k =�$ d ��� \ kms_kl\mxs_f \Zjb�
Zgl_ B����� I_j\Zy ihiuldZ mkdhj_gby gZ djZlghklb Q  � bhgh\ &��

��
� ihklZ\ey_fuo eZa_jguf bklhqgbdhf�

ihdZaZeZ fZemx wnn_dlb\ghklv b g_mklhcqb\hklv ijhp_kkZ mkdhj_gby wlbo bhgh\ ijb ghfbgZevguo agZq_gb�

yo iZjZf_ljh\ mkdhjbl_ey� LZd dZd eZa_jguc bklhqgbd g_ fh] h[_ki_qb\Zlv \ gZqZe_ ���� ]h^Z aZf_lgh]h

dhebq_kl\Z bhgh\ k [hevrbf aZjy^hf &��

��
� lh ^ey bamq_gby \hafh`ghkl_c mkdhj_gby bhgh\ k =�$  ��� fu

bkihevah\Zeb rlZlguc bhgguc ^m]h\hc bklhqgbd nhjbg`_dlhjZ B����� \ dhlhjuc \f_klh \h^hjh^Z ih^Z\Ze�

ky ^_cl_jbc� BhgbaZpbhggu_ oZjZdl_jbklbdb \h^hjh^Z b ^_cl_jby ijZdlbq_kdb g_jZaebqbfu� ihwlhfm j_]m�

ebjh\dZ bklhqgbdZ \ wlhf kemqZ_ k\_eZkv ebrv d ih^[hjm hilbfZevguo j_`bfh\ we_dljhklZlbq_kdhc hilbdb

nhjbg`_dlhjZ� Wdki_jbf_glZevgh [ueh ^hdZaZgh ^hklZlhqgh mklhcqb\h_ b ohjhrh \hkijhba\h^bfh_ mkdh�

j_gb_ bhgh\ ^_cl_jby� FZdkbfZevguc \uoh^ghc lhd ^_cl_jby khklZ\be |� f: ijb lhd_ gZ \oh^_ i_j\h]h

j_ahgZlhjZ |�� f:�

H^gZdh bkke_^h\Zgby \uy\beb g_h[uqguc oZjZd�
l_j j_`bfZ mkdhj_gby� < hlebqb_ hl ³klZg^Zjlgh]h´

fhghlhggh]h m\_ebq_gby dhwnnbpb_glZ aZo\ZlZ� dhlh�

jh_ ^he`gh ijhbkoh^blv ijb m\_ebq_gbb ihey 8 \ur_

ihjh]Z� h[gZjm`beZkv j_adZy j_ahgZgkgh�ih^h[gZy aZ�

\bkbfhklv �jbk���� bf_xsZy fZdkbfmf ijb 8L  ����8S

�8S ± ghfbgZevgh_ agZq_gb_ we_dljbq_kdh]h ihey ijb
mkdhj_gbb ijhlhgh\�� ;he__ lh]h� hdZaZehkv� qlh mkdh�

j_gb_ ijhbkoh^bl ijb kh]eZkh\Zgguo agZq_gbyo mkdh�

jyxs_]h we_dljbq_kdh]h 8L b nhdmkbjmxs_]h fZ]gbl�

gh]h %L ihe_c \ i_j\hf j_ahgZlhj_� Mf_gvr_gb_ lhdZ \

iblZxsbo h[fhldZo ^j_cnh\uo ljm[hd gZ ��� \ kjZ\�

g_gbb k ghfbgZevguf agZq_gb_f �Z khhl\_lkl\_ggh� b
mf_gvr_gb_ %L� ijb\h^bl d j_adhfm iZ^_gbx bgl_gkb\�

ghklb� M\_ebq_gb_ fZ]gblgh]h ihey %L gZ ��� aZf_lgh

k^\b]Z_l fZdkbfmf wnn_dlb\ghklb \ klhjhgm [hevrbo

agZq_gbc 8L� Ihemq_ggu_ ^Zggu_ ih mkdhj_gbx ^_cl_�

jby fh`gh bkihevah\Zlv ^ey fZkrlZ[guo hp_ghd j_`b�

fh\ mkdhj_gby bhgh\ m]e_jh^Z jZaguo aZjy^ghkl_c \
i_j\hf j_ahgZlhj_� dhlhju_ ijb\_^_gu \ lZ[e� ,,

LZ[ebpZ ,,
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%L�%S � ��� ���

Jbk� �� AZ\bkbfhklv lhdZ mkdhj_gguo bhgh\ ^_cl_jby hl

Zfieblm^u ihey \ i_j\hf j_ahgZlhj_�



���

DZd \b^gh� ^ey bhgh\ k =  � b � gZ djZlghklb Q  � gZijy`zgghklb mkdhjyxs_]h we_dljbq_kdh]h b
nhdmkbjmxs_]h fZ]gblgh]h ihe_c �8L b %L� \ ,�hf j_ahgZlhj_ gm`gh nhjkbjh\Zlv� >ey &��

��
wlhl nhjkZ`

gZoh^blky gZ ]jZgb ^himklbfuo l_ogbq_kdbo \hafh`ghkl_c� Mkdhjylv bhgu k aZjy^hf = d � gZ djZlghklb

Q  � g_evay� lZd dZd m`_ ^ey bhgZ &��
��
8L || ��� 8S � j %L || ���%S � qlh g_^himklbfh�

Bamq_gb_ mkdhj_gby bhgh\ ^_cl_jby \h \lhjhf j_ahgZlhj_ ijh^_fhgkljbjh\Zeh� qlh ihke_ khhl\_lkl�

\mxs_]h ih^[hjZ nZau mkdhjyxs_]h ihey \h \lhjhf j_ahgZlhj_ ihemqZ_lky mklhcqb\uc j_`bf� keZ[h aZ\b�

kysbc hl mjh\gy we_dljbq_kdh]h ihey 8L \ ij_^_eZo ���y��� 8S� LZdh_ ih\_^_gb_ ke_^h\Zeh h`b^Zlv ba \u�
r_mihfygmluo l_hj_lbq_kdbo hp_ghd�

BlZd� wdki_jbf_glZevgu_ bkke_^h\Zgby k ^_cl_jb_f ihdZaZeb� qlh gZb[hevrbc bgl_j_k ij_^�

klZ\eyxl \ZjbZglu mkdhj_gby bhgh\ &��
��
b &��

��
gZ djZlghklb Q  ��

GZ djZlghklb Q  � wg_j]by bhgh\ gZ \uoh^_ lj_lv_]h j_ahgZlhjZ ����� Fw<�gmdehg� kebrdhf \_ebdZ
^ey \\h^guo mkljhckl\ [mkl_jZ� Ijb mkdhj_gbb imqdZ gZ djZlghklb Q  � \ i_j\hf b \lhjhf j_ahgZlhjZo� b

bkihevah\Zgbb lj_lv_]h j_ahgZlhjZ \ j_`bf_ ljZgkihjlbjh\db� \uoh^gZy wg_j]by gZ \uoh^_ B���� [m^_l

���� Fw<�gmdehg� LZdZy wg_j]by ijb_fe_fZ ^ey \\h^Z \ [mkl_j ijb ^himklbfhf nhjkbjh\Zgbb \\h^guo mkl�

jhckl\ [mkl_jZ� < wlhf kemqZ_ kms_kl\m_l \hafh`ghklv ^_[Zgqbjh\db mkdhj_ggh]h imqdZ� Ijb mkdhj_gbb

&��

��
ij_h[jZah\Zgb_ &��

��
\ &��

��
fh`gh hkms_kl\blv gZ \uoh^_ B���� k ihfhsvx i_j_aZjy^ghc fbr_gb�

�� EZa_jguc bhgguc bklhqgbd

Ba \ur_baeh`_ggh]h ke_^m_l� qlh ^ey mkdhj_gby \ B���� bhgh\ m]e_jh^Z bhgguc bklhqgbd ^he`_g

kha^Z\Zlv \ ^hklZlhqghf dhebq_kl\_ bhgu \ aZjy^h\uo khklhygbyo &��

��
beb emqr_ &��

��
� >ey wnn_dlb\gh]h

h[jZah\Zgby bhgh\ m]e_jh^Z k aZjy^Zfb =  � b � lj_[m_lky kha^Zlv ieZafm k l_fi_jZlmjhc [hevr_c khhl\_l�

kl\mxsbo ihl_gpbZeh\ bhgbaZpbb� l�_� \ ^bZiZahg_ ���y���� w<� LZdZy ieZafZ g_ fh`_l [ulv ihemq_gZ \
kms_kl\mxs_f bhgghf bklhqgbd_ k ^m]h\uf jZajy^hf� Ihwlhfm \ dZq_kl\_ ihklZ\sbdZ bhgh\ m]e_jh^Z fu
\u[jZeb \ZjbZgl eZa_jgh]h bhggh]h bklhqgbdZ�

Ihemq_gb_f imqdh\ fgh]haZjy^guo bhgh\� h[jZamxsboky ijb \aZbfh^_ckl\bb eZa_jgh]h baemq_gby k

\_s_kl\hf� aZgbfZxlky m`_ [he__ ^\Z^pZlb e_l >�@� I_j\u_ jZ[hlu ih wlhc l_fZlbd_ [ueb \uiheg_gu \

HBYB� < E<W HBYB eZa_jguc bhgguc bklhqgbd bkihevam_lky b \ gZklhys__ \j_fy ^ey kha^Zgby jZaebqguo

imqdh\ fgh]haZjy^guo bhgh\ b� \ qZklghklb� bhgh\ m]e_jh^Z� Ijb kha^Zgbb gZr_]h eZa_jgh]h bklhqgbdZ [u�

eb bkihevah\Zgu fgh]b_ dhgkljmdlb\gu_ j_r_gby b ^Z`_ g_dhlhju_ we_f_glu eZa_jgh]h bklhqgbdZ E<W� aZ
qlh fu bkdj_gg_ [eZ]h^Zjgu khljm^gbdZf E<W HBYB�

< dZq_kl\_ bklhqgbdZ eZa_jgh]h baemq_gby fu bkihevah\Zeb ]Zah\uc 7($ KH� eZa_j k ^ebghc \hegu

O  ���� fdf b \uoh^ghc wg_j]b_c a�� >`� EZa_j jZ[hlZ_l gZ kf_kb ]Zah\ &2�� 1� b +H \ ijhihjpbb ������
>Z\e_gb_ ]Zah\hc kf_kb ��� Zlf� :dlb\guc h[tzf eZa_jZ khklhbl ba ^\mo jZajy^guo ijhf_`mldh\ k jZaf_jZ�

fb ��o��o��� ff
�
� We_dljh^u ± ojhfbjh\Zgguc $O� < dZq_kl\_ fh^meylhjZ bkihevam_lky \h^hjh^guc lbjZ�

ljhg lbiZ L=B �������� JZ[hq__ gZijy`_gb_ �� d<� Hilbq_kdbc j_ahgZlhj eZa_jZ h[jZah\Zg iehkdbf eZlmg�

guf a_jdZehf b \uoh^guf hdghf ba ieZklbgu *H� :i_jlmjZ \uoh^gh]h baemq_gby ��o�� ff
�
� m]eh\Zy jZkoh�

^bfhklv ��� �� fjZ^�

Fbr_gguc [ehd �jbk� �� khklhbl ba hilbq_kdhc kbkl_fu� nhdmkbjmxs_c eZa_jgh_ baemq_gb_ gZ fb�

r_gv� fbr_ggh]h f_oZgbafZ� iha\heyxs_]h f_gylv h[emqZ_fmx lhqdm fbr_gb� b jZkrbjbl_evgh]h ^j_cnh�

\h]h ijhf_`mldZ� EZa_jgh_ baemq_gb_ nhdmkbjh\Zehkv ebgahc ba 1D&O k nhdmkguf jZkklhygb_f ��� ff ih^

m]ehf ��� d gZijZ\e_gbx jZkrbjbl_evgh]h ^j_cnh\h]h ijhf_`mldZ�
>ebl_evghklv ijhp_kkZ h[jZah\Zgby fgh]haZjy^guo bhgh\ khklZ\ey_l \k_]h ebrv g_kdhevdh ^_kyldh\

gZghk_dmg^� @_eZ_fZy ^ey bg`_dpbhggh]h mkdhjbl_evgh]h dhfie_dkZ ^ebl_evghklv bhggh]h imqdZ \ g_�

kdhevdh fbdjhk_dmg^ \hagbdZ_l [eZ]h^Zjy l_ieh\hfm jZa[jhkm kdhjhkl_c bhgh\ \ ieZaf_ b ^j_cnm bhgh\ hl

fbr_gb ^h iehkdhklb wdkljZdpbb�

<\b^m g_klZpbhgZjghklb ieZaf_ggh]h ihlhdZ� ijb_fe_fu_ bhggh�hilbq_kdb_ oZjZdl_jbklbdb imqdZ

fh`gh ihemqblv� nbdkbjh\Z\ ]jZgbpm hl[hjZ bhgh\� Wlh ^hklb]Z_lky k ihfhsvx ^\mok_lhqgh]h ieZaf_ggh]h

^bh^Z k aZahjhf f_`^m k_ldZfb G  ��y�� ff b Zi_jlmjhc �� ff� jZaf_s_ggh]h gZ jZkklhygbb /  ���� ff
hl fbr_gb� <u[hj ^ebgu ^j_cnh\h]h ijhf_`mldZ h[mkeh\e_g g_ lhevdh `_eZ_fhc ^ebl_evghklvx imqdZ� gh
b l_f� qlh[u iehlghklv lhdZ ieZafu MieZafu g_ [ueZ [u kebrdhf \ukhdhc gZ ]jZgbp_ hl[hjZ� < j_amevlZl_

wdki_jbf_glZ ^ebgZ ^j_cnh\h]h ijhf_`mldZ [ueZ \u[jZgZ lZdbf h[jZahf� qlh[u mkeh\b_ nbdkZpbb ]jZgb�

pu ieZafu gZ i_j\hf k_lhqghf we_dljh^_
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