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:�<� FZabeh\� =�>� Im]Zq_\� >�=� Im]Zq_\� H�:� J_iboh\� <�K� R_klZdh\Z

GZpbhgZevguc gZmqguc p_glj ©OZjvdh\kdbc nbabdh�l_ogbq_kdbc bgklblmlª� MdjZbgZ

F�:� DjZkgh]heh\_p

OZjvdh\kdbc l_ogbq_kdbc mgb\_jkbl_l jZ^bhwe_dljhgbdb� MdjZbgZ

Kha^Zgb_ b aZimkd kbevghlhqgh]h mkdhjbl_ey we_dljhgh\ ^ey gZjZ[hldb f_^bpbgkdbo jZ^bhgmdeb^h\ gZ
[Za_ ebg_cgh]h mkdhjbl_ey we_dljhgh\ EMW����� ij_^ty\beb [he__ `_kldb_ lj_[h\Zgby d kms_kl\mxs_c

jZ^bZpbhgghc aZsbl_ >�@� Wlh k\yaZgh k fZdkbfZevguf dhg\_jlbjh\Zgb_f fhsgh]h we_dljhggh]h imqdZ \

nhlhgguc \ fZehc h[eZklb h[t_fZ fbr_gb� bf_xs_c \ukhdbc Zlhfguc ghf_j� G_h[oh^bfh [ueh kha^Zlv

g_kdhevdh we_dljhgguo mkdhjbl_e_c jZaebqgh]h gZagZq_gby� fZdkbfZevgh bkihevamy ^ey wlhc p_eb bf_x�

s__ky h[hjm^h\Zgb_ b kms_kl\mxsb_ jZ^bZpbhggu_ aZsblu� lZd dZd aZsblZ khklZ\ey_l agZqbl_evgmx qZklv
klhbfhklb mkdhjbl_evghc mklZgh\db b� ke_^h\Zl_evgh� ijhba\h^bfuo jZ^bhgmdeb^h\� GZb[he__ hilbfZev�

guf iml_f kha^Zgby lZdbo mkdhjbl_e_c [ueh bkihevah\Zgb_ kms_kl\mxs_c jZ^bZpbhgghc aZsblu ebg_cgh�

]h mkdhjbl_ey we_dljhgh\ k wg_j]b_c ^h ����Fw<�

Ihi_j_qguc jZaj_a a^Zgby ebg_cgh]h mkdhjbl_ey b ko_fZ jZkiheh`_gby lhq_d� ^ey dhlhjuo ijh\_^_g

jZkq_l b \uiheg_gu wdki_jbf_glZevgu_ baf_j_gby fhsghklb wd\b\Ze_glghc ^hau� ihdZaZgu gZ jbk��� Fhs�

ghklv ih]ehs_gghc ^hau� \ua\ZggZy lhjfhaguf baemq_gb_f b g_cljhgZfb� [ueZ \uqbke_gZ ^ey fbr_g_c ba
lZglZeZ b Zexfbgby kh]eZkgh ghjfZlb\guf ^hdmf_glZf b jZ[hlZf >�� �� �@� >ey hij_^_e_gby fhsghklb wd�

\b\Ze_glghc ^hau aZ [_lhgghc aZsblhc hl Zexfbgb_\hc fbr_gb ijh\h^beZkv bgl_jiheypby ^Zgguo ih jZ�

^bZpbhgguf ihl_jyf ^ey \hevnjZfZ ijb ?h  �� b ��Fw<� LhesbgZ lZglZeh\hc fbr_gb \ jZkq_lZo b wdki_�

jbf_gl_ khklZ\eyeZ � ff� LhesbgZ fbr_g_c ba Zexfbgby ijbgbfZeZkv jZ\ghc ijh[_]m we_dljhgh\ \ wlhf

fZl_jbZe_ k wg_j]b_c� ^ey dhlhjhc ijhba\h^beky jZkq_l� <deZ^ jZkk_yggh]h baemq_gby \ fhsghklv wd\b\Z�

e_glghc ^hau g_ mqblu\Zeky� Wdki_jbf_glZevgu_ baf_j_gby ijh\h^bebkv Zll_klh\Zggufb ^habf_ljbq_�
kdbfb ijb[hjZfb� J_amevlZlu jZkq_lh\ b wdki_jbf_glZevguo baf_j_gbc ijb jZ[hl_ k lheklhc Zexfbgb_\hc

fbr_gvx ijb ?h  ��Fw< b kj_^g_f lhd_ ���� f: ijb\_^_gu \ lZ[e� � \ fdA\�q�

Jbk� �� Ihi_j_qgh_ k_q_gb_ a^�� b jZkiheh`_gb_ jZkq_lguo lhq_d� H ± bklhqgbd baemq_gby �fbr_gv mkdhjbl_ey ���

:� ± g_h[kem`b\Z_fh_ gZ^[mgd_jgh_ ihf_s_gb_� aZdjulh_ ^\_jvx k [ehdbjh\dZfb� :� ± debkljhgguc aZe� :��:� b:� ±

l_ogheh]bq_kdbc dhjb^hj� :� ± ijbe_]ZxsZy d a^Zgbx l_jjblhjby� :� ± djurZ g_h[kem`b\Z_fh]h ihf_s_gby� :� b:� ±

dhjb^hj ^ey ijhoh^Z� :�� ± jZ[hqb_ dhfgZlu�

LZ[ebpZ ��

Lhqdb :� :� :� :�

JZkq_l ���� ��� ��� ���

Wdki_jbf_gl �� ���� ��� ��

< kemqZ_ lZglZeh\hc fbr_gb ijb kj_^g_f lhd_ ���� f: b wg_j]bb mkdhj_gguo we_dljhgh\ ���� Fw< \

l_ogheh]bq_kdhf dhjb^hj_ mjh\_gv baemq_gby gZ \ukhl_ � f hl iheZ b jZkklhygbb � f hl aZsblu khklZ\be
�� fdA\�q� J_amevlZlu jZkq_lZ ^ey wlbo iZjZf_ljh\ imqdZ b lZglZeh\hc fbr_gb lhesbghc � ff ijb\_^_gu

\ lZ[e� � \ fdA\�q�

LZ[ebpZ ��

Lhqdb :� :� :� :�

JZkq_l ��� ��� �� ���

Wdki_jbf_gl ��� �� ��
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Mjh\_gv g_cljhggh]h baemq_gby aZ aZsblhc kh]eZkgh jZkq_lZf b wdki_jbf_glZevguf ^Zgguf g_ ij_\u�

rZe � g_clj���kf
�
k_d�� Kh]eZkb_ jZkq_lh\ k wdki_jbf_glZevgufb baf_j_gbyfb iha\hey_l jZkijhkljZgblv bo

gZ [hevrb_ lhdb b wg_j]bb�

Ijb gZjZ[hld_ bahlhiZ
��
Fh \ g_h[h]Zs_gghc b h[h]Zs_gghc fbr_gb hilbfZevgZy wg_j]by we_dljhgh\

khklZ\ey_l �� Fw< >�@ b ��Fw< >�@� khhl\_lkl\_ggh� < k\yab k l_f� qlh \hafh`gh ijh\_^_gb_ jZ[hl ijb wg_j�

]bb mkdhj_gguo we_dljhgh\ ^h ��� Fw< b lhdZo ^h � f:� g_h[oh^bfh [ueh ijh\_klb jZkq_l mjh\g_c baemq_�

gby ^ey lheklhc lZglZeh\hc fbr_gb aZ kms_kl\mxs_c aZsblhc ebg_cgh]h mkdhjbl_ey EMW� ���� ^ey ��� ��
b ���Fw%�

< gZklhys__ \j_fy ghjfZlb\gu_ ^Zggu_ ^ey djZlghklb hkeZ[e_gby fhsghklb ih]ehs_gghc ^hau lhj�

fhagh]h baemq_gby we_dljhgh\ bf_xlky lhevdh ^h �� Fw< >�@� Fu ijh\_eb jZkq_l lhesbgu [_lhgZ� g_h[oh�

^bfhc ^ey aZsblu hl lhjfhagh]h baemq_gby� ijb jZaebqguo djZlghklyo hkeZ[e_gby b wg_j]byo we_dljhgh\

^h ��� Fw<� ihevamykv ^Zggufb jZ[hl >�� �@� LZd dZd ^ey [_lhgZ djblbq_kdZy wg_j]by we_dljhgh\ (F [ebadZ d
��Fw< �ih gZrbf jZkq_lZf (F  ����Fw<� Z jZ^bZpbhggZy ^ebgZ ± ���� ]�kf

�
�� ^Zggu_ jZ[hlu >�@ ih lhesb�

g_ aZsblu ^ey fZdkbfZevghc wg_j]bb lhjfhagh]h baemq_gby ��Fw< fh`gh bkihevah\Zlv ^ey ex[hc wg_j]bb

[he__ �� Fw< k mq_lhf nZdlhjZ jZafgh`_gby b� ke_^h\Zl_evgh� m\_ebq_gby fhsghklb ih]ehs_gghc ^hau�

NZdlhj jZafgh`_gby \ [_lhg_ hij_^_ebf� bkihevamy ^Zggu_ ^ey we_dljhg�nhlhgguo dZkdZ^h\ \ k\bgp_ ijb

i_j\bqghc wg_j]bb we_dljhgh\ ��� Fw< >�@� Kh]eZkgh wlhc jZ[hl_� gZ ]em[bg_ ��� jZ^� ^ebgu hg khklZ\ey_l

a� ^ey wg_j]bc nhlhgh\ ��� Fw< b ��� ± ^ey � Fw< khhl\_lkl\_ggh� < wlhc h[eZklb wg_j]bc nhlhgh\ ij_h[�
eZ^Zxsbf ijhp_kkhf y\ey_lky g_mijm]h_ dhfilhgh\kdh_ jZkk_ygb_� \_ebqbgZ dhlhjh]h ijhihjpbhgZevgZ

Zlhfghfm ghf_jm \_s_kl\Z =� =k\bgpZ ��� =[_lhgZ  ����� Khhlghr_gb_ =k\�� =[_l�  �����

>ey wg_j]bc nhlhgh\ f_gvr_ ��� Fw< \ k\bgp_ b ���� Fw< \ [_lhg_ k_q_gb_ wlh]h ijhihjpbhgZevgh =
Q

�

IhdZaZl_ev Q jZ\_g � ^ey e_]dbo b � ^ey ly`_euo we_f_glh\� >ey wg_j]bc nhlhgh\ [hevr_ � Fw< k_q_gb_

ijhp_kkZ ijhihjpbhgZevgh =
�
� LZdbf h[jZahf� nZdlhj jZafgh`_gby \ fZdkbfmf_ eb\gy ^ey bgl_j\ZeZ wg_j�

]bc ��� ± � Fw< [m^_l � � ����  ����� >ey nhlhgh\ \g_ wlh]h bgl_j\ZeZ nZdlhj jZafgh`_gby [m^_l _s_

f_gvr_� Ke_^h\Zl_evgh� djZlghklv hkeZ[e_gby ^ey fZdkbfZevghc wg_j]bb lhjfhagh]h baemq_gby ��� Fw< \
[_lhg_ [m^_l \ ���� jZaZ [hevr_ q_f ^ey �� Fw<� Ijb wlhf fu iheZ]Zeb� qlh dZkdZ^gu_ ijhp_kku ijb ?h  

�� Fw< b^ml agZqbl_evgh keZ[__� q_f ijb ?h  ��� Fw<� Ihwlhfm� qlh[u ihemqblv djZlghklv hkeZ[e_gby

ijb ?h  ��� Fw<� gm`gh d ^Zgguf ^ey �� Fw<� ijb\_^_gguf \ jZ[hl_ >�@� ijb[Z\blv � kf �djZlghklv hk�

eZ[e_gby nhlhgh\ k wg_j]b_c ���Fw< \ [_lhg_ lhesbghc �� kf jZ\gZ ��� Ihemq_ggu_ j_amevlZlu kh]eZkmxl�

ky k j_amevlZlZfb jZ[hlu >�@ b kijZ\_^eb\u ^ey lhesbgu [_lhgZ [hevr_ ��� jZ^bZpbhgghc ^ebgu� DjZl�

ghklv hkeZ[e_gby ^ey [_lhgZ� lj_[m_fZy ^ey aZsblu hl lhjfhagh]h baemq_gby k fZdkbfZevghc wg_j]b_c ?h �

ijb\_^_gZ \ lZ[e� ��

LZ[ebpZ ��

?
h
�Fw< � DjZlg� Rke� �� ��� ��� ��� ��� ���

��� jZ[hlZ>�@� �� ��� ��� ��� ��� ���

�� �� ��� ��� ��� ��� ���

��� �� ��� ��� ��� ��� ���

J_amevlZlu jZkq_lZ fhsghklb wd\b\Ze_glghc ^hau aZ kms_kl\mxs_c [_lhgghc aZsblhc lhesbghc � f

^ey wg_j]bc we_dljhgh\ ��� �� b ��� Fw<� kj_^g_]h lhdZ � f: b lheklhc lZglZeh\hc fbr_gb ijb\_^_gu \

lZ[ebp_ � \ fdA\�q�

LZ[ebpZ ��

?
h
�Lhqdb :� :� :� :� :� :� :� :� :� :��

��Fw< ���� ��� ���� ��� ���� ���� ���� ���� ��� ���

��Fw< ���� ���� ��� ���� ��� �� ��� ��� ��� ���

���Fw< ��
�
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�
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�
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�
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Ihlhd g_cljhgh\ \ lhqdZo :� b :� �g_h[kem`b\Z_fu_ ihf_s_gby� ijb wg_j]bb we_dljhgh\ ?h  ��� Fw< b

kj_^g_f lhd_ � f: [m^_l khklZ\eylv ���
�
��

�
b ��� g_clj���kf

��
k�� < hklZevguo lhqdZo [m^_l f_gvr_

� g_clj���kf
��
k�� Ijb wg_j]bb mkdhj_gguo we_dljhgh\ ^h �� Fw< b kj_^gbo lhdZo ^h � f: kms_kl\mxsZy aZ�

sblZ h[_ki_qb\Z_l g_h[oh^bfuc mjh\_gv jZ^bZpbhgghc [_ahiZkghklb� Ijb jZ[hl_ k wg_j]b_c ^h ��� Fw< b

lhdhf � f: bf__lky \hafh`ghklv mklZgh\blv ehdZevgmx k\bgph\mx aZsblm ��� kf� beb mkbeblv kgZjm`b
[_lhggufb [ehdZfb lhesbghc � f� qlh kgbabl mjh\_gv baemq_gby \ ��� jZa�

LZdbf h[jZahf� jZ^bZpbhggu_ mkeh\by ijb jZ[hl_ mkdhjbl_e_c we_dljhgh\ k wg_j]b_c ^h ��� Fw< \ ijb�

e_]Zxsbo d [mgd_jm ihf_s_gbyo hij_^_eyxlky ]ZffZ�baemq_gb_f� h[jZamxsbfky ijb \aZbfh^_ckl\bb

we_dljhggh]h imqdZ k fbr_gvx� bf_xs_c \ukhdbc Zlhfguc ghf_j� G_cljhgu g_ ^Zxl aZf_lgh]h \deZ^Z \

fhsghklv wd\b\Ze_glghc ^hau aZ aZsblhc ^Z`_ ijb jZ[hl_ k fbr_gyfb ba ly`_euo fZl_jbZeh\�



���

Mqblu\Zy [hevrmx ihlj_[ghklv f_^bpbgu \
��
Lk� j_Zevgh_ b ]ZjZglbjh\Zggh_ h[_ki_q_gb_

��
Fh f_^b�

pbgkdbo mqj_`^_gbc� ^ey _]h ijhba\h^kl\Z g_h[oh^bfh bf_lv dZd fbgbfmf ^\Z mkdhjbl_ey� Ihwlhfm [ueh

j_r_gh kha^Zlv _s_ h^bg EMW��� ���� \ jZchg_ ��± �� k_dpbc \ [mgd_j_ EMW������ >ey [_ahiZkgh]h ijh\_�

^_gby jZ[hl� gZ kha^Z\Z_fhf mkdhjbl_e_ \h \j_fy jZ[hlu mkdhjbl_e_c EMW��� b EMW��� ���� \ [mgd_j_

EMW����� g_h[oh^bfh [ueh mklZgh\blv jZ^bZpbhggmx aZsblm� JZkiheh`_gb_ wlhc aZsblu ihdZaZgh gZ

jbk� ��

Jbk� �� JZkiheh`_gb_ [_lhgghc aZsblu hl baemq_gbc mkdhjbl_e_c EMW��� ���� b ���� �k_q_gb_ [mgd_jZ mkdhjbl_ey

EMW����� \ iehkdhklb� ijhoh^ys_c q_j_a hkv mkdhjbl_ey iZjZee_evgh _]h hkgh\Zgbx�� � b � ±mkdhjbl_eb EMW����� b

��� � ± [_lhggZy aZsblZ hl baemq_gby mkdhjbl_ey ��� � b � ± kl_gu eZ[bjbglZ ^ey aZsblu hl jZkk_yggh]h baemq_gby

mkdhjbl_ey � �� � ± e_klgbpZ ^ey \oh^Z \ [mgd_j mkdhjbl_ey ��� � ± kms_kl\mxsZy [_lhggZy aZsblZ EMW������ 6L b

6L

� ± hljZ`Zxsb_ ih\_joghklb� 5� ± jZkklhygb_ hl fbr_gb mkdhjbl_ey �� ^h hljZ`Zxs_c ih\_joghklb 6� �

>ey jZkq_lZ lhesbgu mklZgZ\eb\Z_fhc [_lhgghc aZsblu \ jZchg_ ���c k_dpbb bkihevah\Zeb wdki_jb�

f_glZevgu_ ^Zggu_ ih fhsghklb ih]ehs_gghc ^hau aZ Zexfbgb_\hc fbr_gvx ijb fZdkbfZevguo jZ[hqbo

iZjZf_ljZo imqdZ� HgZ khklZ\beZ �
�
��

�
=j

�
f

�
�q� <deZ^ mkdhjbl_ey EMW��� \ fhsghklv ih]ehs_gghc ^hau kh�

klZ\ey_l f_g__ � �� >ey h[_ki_q_gby mjh\gy baemq_gby �� fdA\�q g_h[oh^bfZy lhesbgZ [_lhgghc aZsblu
khklZ\ey_l ��� f� Mqblu\Zy m`_ bf_xsmxky aZsblm� wd\b\Ze_glgmx kehx k\bgpZ � kf� b hq_gv `_kldb_ lj_�

[h\Zgby d jZaf_jZf aZsblu� [ueZ mklZgh\e_gZ [_lhggZy aZsblZ lhesbghc ��� f� Baf_j_ggZy wdki_jbf_g�

lZevgh fhsghklv wd\b\Ze_glghc ^hau ijb jZ[hl_ mkdhjbl_e_c \ jZaguo lhqdZo \iehlgmx aZ aZsblhc � kh�

klZ\beZ hl � ^h � fdA\�q� Mjh\_gv g_cljhggh]h baemq_gby g_ ij_\urZe � g_clj���kf
�
k��

JZkiheh`_gb_ b iZjZf_lju kha^Z\Z_fh]h mkdhjbl_ey EMW��� ZgZeh]bqgu jZkiheh`_gbx b iZjZf_ljZf

m`_ kms_kl\mxs_]h lZdh]h `_ mkdhjbl_ey� Ihwlhfm� ijh[e_f k aZsblhc hl ijyfh]h baemq_gby g_ h`b^Z_lky�
< k\yab k l_f� qlh \oh^ \ ihf_s_gb_ gh\h]h mkdhjbl_ey gZb[he__ jZpbhgZevgh [ueh k^_eZlv q_j_a \kdju\Z_�

fmx \_jogxx aZsblm b� qlh hg g_ bf__l fZkkb\ghc aZsblghc ^\_jb� [ue khhjm`_g eZ[bjbgl ^ey aZsblu hl

jZkk_yggh]h baemq_gby� LhesbgZ kl_g eZ[bjbglZ ��� f� Ko_fZ eZ[bjbglZ mkdhjbl_ey EMW��� ���� ihdZaZgZ

gZ jbk� �� < dZq_kl\_ ]eZ\guo hljZ`Zxsbo ih\_joghkl_c kh]eZkgh jbk� � fu \u[jZeb ih\_joghklb 6� b 6�

�
�

Fhsghklv ih]ehs_gghc ^hau gZ ih\_joghklyo 6� b 6�

�
hl mkdhjbl_ey EMW��� khklZ\ey_l ��� =j�q� JZkq_l

ihdZau\Z_l� qlh \deZ^ \ fhsghklv wd\b\Ze_glghc ^hau� kha^Z\Z_fhc jZkk_ygguf baemq_gb_f m \oh^Z \ [mg�
d_j mkdhjbl_ey EMW��� ���� \ g_h[kem`b\Z_fhf gZ^[mgd_jghf ihf_s_gbb� gZ mjh\g_ ih\_joghklb aZsblu

[m^_l ��� fdA\�q�

LZdbf h[jZahf� mklZgh\e_ggZy aZsblZ� l_ogbq_kdb_ b hj]ZgbaZpbhggu_ f_jhijbylby h[_ki_qb\Zxl mjh�

\_gv fhsghklb ih]ehs_gghc ^hau gb`_ ij_^_evgh ^himklbfh]h�

:\lhju \ujZ`Zxl [eZ]h^Zjghklv B�B�RZih\Zem aZ ihfhsv \ hnhjfe_gbb jZ[hlu�
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