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:�=� :e_dk__\

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

G�:� DZjih\

F=M� Fhkd\Z� Jhkkby

<\_^_gb_ \ ^_ckl\b_ gh\uo Ghjf jZ^bZpbhgghc [_ahiZkghklb �GJ;���� \ qZklb ijh\_^_gby bg^b\b�

^mZevgh]h ^habf_ljbq_kdh]h dhgljhey �B>D� i_jkhgZeZ b gZk_e_gby ij_^iheZ]Z_l gZebqb_ khhl\_lkl\mx�

sbo ^_l_dlhjh\ �^habf_ljh\� b ZgZebaZlhjh\ ^ey bo baf_j_gby� H^gZdh j_ZevgZy kblmZpby \ B>D ^ebl_ev�

gh_ \j_fy [ueZ lZdh\Z� qlh ijh\h^beky dhgljhev lhevdh ^ha \g_rg_]h nhlhggh]h baemq_gby ^ey ijhn_k�
kbhgZeh\� Hkgh\gZy ijbqbgZ khklhbl \ lhf� qlh jhkkbckdbc jughd g_ fh] ij_^eh`blv hl_q_kl\_ggu_ jZajZ�

[hldb ^hklZlhqgh qm\kl\bl_evguo ^_l_dlhjh\ �^habf_ljh\� ^ey ijh\_^_gby B>D \g_rg_]h J�� E� b Q�
baemq_gbc� KblmZpby \ ihke_^g__ \j_fy kms_kl\_ggh baf_gbeZkv� < Jhkkbb fh`gh ijbh[j_klb l_jfhexfb�

g_kp_glgu_ ^_l_dlhju hl_q_kl\_ggh]h ijhba\h^kl\Z gZ hkgh\_ djbklZeehnhknhjZ /L)�0J�&X�3 �GLP

³IjZdlbdZ´ ]�Fhkd\Z��

x LE>����� ± ^ey ^habf_ljbb d\Zglh\h]h baemq_gby�

x LE>����L ± ^ey ^habf_ljbb keZ[hijhgbdZxs_]h baemq_gby �E�baemq_gb_� fy]dh_ d\Zglh\h_ baemq_gb_��

x LE>����� b LE>����� ± ^ey ^habf_ljbb g_cljhgh\�

Hkgh\gh_ ij_bfms_kl\h wlbo ^_l_dlhjh\ ± bo \ukhdZy ^hagZy qm\kl\bl_evghklv b [ebadh_ agZq_gb_

wnn_dlb\gh]h Zlhfgh]h ghf_jZ fZl_jbZeZ d wnn_dlb\ghfm Zlhfghfm ghf_jm fy]dhc [bheh]bq_kdhc ldZgb

q_eh\_dZ� < qZklghklb qm\kl\bl_evghklv ^_l_dlhjZ LE>����� d nhlhgghfm baemq_gbx \ ��±�� jZa \ur_� q_f

qm\kl\bl_evghklv ^_l_dlhjh\ >L=�� �/L)�0J�7L� :g]Zjkd � Jhkkby� b 7/'���� �/L)�0J�7L � %,&521� 86$�>�@�

Ihwlhfm bkihevah\Zgb_ lZdbo ^_l_dlhjh\ \ B>D i_jkhgZeZ b gZk_e_gby [m^_l hl\_qZlv lj_[h\Zgbyf

GJ;����
:gZeh]b ^_l_dlhjh\ gZ hkgh\_ /L)�0J�&X�3 m`_ kjZ\gbl_evgh ^Z\gh bkihevamxlky \ ijZdlbq_kdhc

^habf_ljbb fgh]bo aZjm[_`guo kljZg� Ihwlhfm ^ey gZk ij_^klZ\eye bgl_j_k ijh\_klb bkiulZgby wlbo ^_�

l_dlhjh\ \ j_Zevghf B>D i_jkhgZeZ b gZk_e_gby�

>habf_ljby nhlhggh]h baemq_gby� >ey ijh\_^_gby B>D nhlhggh]h baemq_gby bkihevah\Zeky LE>�
���� \ dhfie_dl_ k jZaebqgufb ^habf_ljZfb b ZgZebaZlhjZfb �ijb[hj ^ey baf_j_gby hldebdZ LE>�� Ke_^m�

_l hlf_lblv lZd`_ _s_ h^gm hkh[_gghklv ^_l_dlhjh\ LE>����� \ ^habf_ljbb nhlhggh]h baemq_gby ± g_

[hevrZy �r���� wg_j]_lbq_kdZy aZ\bkbfhklv hldebdZ ^_l_dlhjZ hl wg_j]bb d\Zglh\h]h baemq_gby �^ey ?Jt

�� dw<�� qlh iha\hey_l bkihevah\Zlv _]h [_a ^hihegbl_evguo dhfi_gkbjmxsbo nbevljh\ �\ kemqZ_ bkihev�

ah\Zgby ^_l_dlhjh\ >L=�� b 7/'���� g_h[oh^bfu dhfi_gkbjmxsb_ nbevlju ^ey \ujZ\gb\Zgby wg_j]_lbq_�

kdhc aZ\bkbfhklb qm\kl\bl_evghklb�� B>D i_jkhgZeZ ijh\h^behkv kh\f_klgh F=M b BN<W gZ DZebgbgkdhc

:WK b kh\f_klgh k FhkGIH ³JZ^hg´ ^ey khljm^gbdh\ GIH� Ijb wlhf ij_^\Zjbl_evgu_ bkke_^h\Zgby ihdZ�
aZeb ihegh_ khhl\_lkl\b_ aZy\e_gguo l_ogbq_kdbo iZjZf_ljh\ ^_l_dlhjh\ LE>������ Ijb ijh\_^_gbb B>D

iZjZee_evgh bkihevah\Zebkv ^habf_lju k ^_l_dlhjhf >L=���

< j_amevlZl_ bkiulZgbc� ijh\_^_gguo \ ����± ���� ]]�� [ueh mklZgh\e_gh� qlh [eZ]h^Zjy k\hbf l_o�

gbq_kdbf iZjZf_ljZf ih]j_rghklv baf_j_gby hi_jZpbhgguo \_ebqbg \ B>D k bkihevah\Zgb_f LE>�����

kgb`Z_lky ^h ��±���� Z gb`gbc ihjh] j_]bkljbjm_fuo ^ha kgb`Z_lky \ ��±�� jZa� ?s_ [he__ gZ^_`gu_ j_�
amevlZlu fh`gh ihemqblv� bkihevamy ki_pbZevgh jZajZ[hlZggmx ijh]jZffm ^ey ZgZebaZ hldebdZ ^_l_dlh�

jZ >�@� < wlhf kemqZ_ ^_l_dlhj fh`_l [ulv bkihevah\Zg ^ey ijh\_^_gby hi_jZlb\gh]h jZ^bZpbhggh]h dhg�

ljhey ijb wdkihgbjh\Zgbb \ l_q_gb_ g_kdhevdbo qZkh\� Djhf_ wlh]h� kh\f_klgh k GIH ³JZ^hg´ [ue jZajZ�

[hlZg Z\Zjbcguc ^habf_lj ^ey hij_^_e_gby g_ lhevdh \_ebqbgu ^hau Z\Zjbcgh]h h[emq_gby� gh b ^Zlu h^�

ghdjZlgh]h Z\Zjbcgh]h h[emq_gby >�@� Wlh hkh[_ggh \Z`gh ^ey hij_^_e_gby ijbqbgu lZdh]h h[emq_gby�

>ey ijh\_^_gby B>D gZk_e_gby \ l_q_gb_ ��������� ]]� ijh\h^bebkv kh\f_klgu_ bkke_^h\Zgby k
=GP JN Bgklblmlhf ;bhnbabdb� Ij_^\Zjbl_evgu_ jZ[hlu ihdZaZeb ihegh_ khhl\_lkl\b_ wdkiemZlZpbhgguo

oZjZdl_jbklbd LE>����� ^ey ijh\_^_gby B>D gZk_e_gby� < ���� ]� [ueh ijh\_^_gh ^\_ k_jbb bkiulZgbc

^habf_ljh\ k LE>����� ^ey gZk_e_gby ]� K_\_jkd �ih ��� j_kihg^_glh\ \ dZ`^hc k_jbb�� <u[hjdZ djblbq_�

kdbo ]jmii hkms_kl\eyeZkv Bgklblmlhf [bhnbabdb� ;ueh \u[jZgh � ]jmiiu hl �� ^h �� q_eh\_d \ dZ`^hc�

I_jbh^ wdkihgbjh\Zgby ^habf_ljh\ khklZ\eye � f_kyp� < j_amevlZl_ ijh\_^_gguo bkke_^h\Zgbc [ueh ihdZ�



���

aZgh� qlh ih]j_rghklv baf_j_gbc bg^b\b^mZevghc ^hau �Gj����� dZ`^h]h j_kihg^_glZ g_ ij_\urZ_l ��� Z
\ZjbZpby \_ebqbgu ^hau \gmljb ]jmii g_ ij_\urZ_l ����

GZ jbk�� ijb\_^_gu j_amevlZlu baf_j_gby fhsghklb ih]ehs_gghc ^hau \g_rg_]h baemq_gby ^ey

�� q_eh\_d ba \u[jZgguo djblbq_kdbo ]jmii gZk_e_gby �kj_^gyy fhsghklv ih]ehs_gghc ^hau ih j_amevlZ�

lZf fgh]he_lgbo baf_j_gbc \ ]� K_\_jkd khklZ\ey_l � fdjZ^�qZk�� LZdbf h[jZahf� [ueh ihdZaZgh� qlh ^hab�

f_lju k LE>����� \iheg_ ijb]h^gu ^ey bkihevah\Zgby \ B>D gZk_e_gby�

Jbk�� J_amevlZlu baf_j_gby fhsghklb ^hau \g_rg_]h baemq_gby ^ey g_dhlhjuo

djblbq_kdbo ]jmii ba gZk_e_gby
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>habf_lju k LE>����� mqZkl\h\Zeb \ kebq_gbb bg^b\b^mZevguo ^habf_ljh\ nhlhggh]h baemq_gby

�&RPSDU ��� >�@� < kebq_gbb ijbgbfZeb mqZklb_�� ^habf_ljbq_kdbo kbkl_f hl �� ij_^ijbylbc FbgZlhfZ�
Kebq_gb_ ih^l\_j^beh \ukhdb_ l_ogbq_kdb_ oZjZdl_jbklbdb ^_l_dlhjh\ LE>������ >_l_dlhj ijhr_e k_j�

lbnbdZpbx b aZg_k_g \ =hkm^Zjkl\_gguc j__klj kj_^kl\ baf_j_gbc�

>habf_ljby keZ[hijhgbdZxs_]h baemq_gby �E�baemq_gb_� nhlhgu k wg_j]byfb gb`_ �� dw<�� Kh]eZk�

gh GJ;��� B>D keZ[hijhgbdZxs_]h baemq_gby � \ ^Zevg_cr_f E�baemq_gb_� ij_^iheZ]Z_l baf_j_gb_ wd\b�
\Ze_glghc ^hau \g_rg_]h h[emq_gby \ [ZaZevghf keh_ dh`b lhesbghc � f]�kf

�
ih^ ihdjh\guf keh_f lhesb�

ghc � f]�kf
�
� ^ey eZ^hg_c ± �� f]�kf

�
b ^ey ojmklZebdZ ]eZaZ ± ��� f]�kf

�
� Ke_^h\Zl_evgh� ^_l_dlhj ^ey baf_�

j_gby ^he`_g [ulv ldZg_wd\b\Ze_glguf b bf_lv lhesbgm � f]�kf
�
�h[uqguc ^_l_dlhj ^ey ^habf_ljbb nh�

lhgh\ bf__l lhesbgm ���± ��� f]�kf
�
�� Ijb wlhf fbgbfZevgh hij_^_ey_fZy wd\b\Ze_glgZy ^haZ ^he`gZ kh�

klZ\eylv g_ f_g__ �� fdA\� >_l_dlhj LE>�����L ih k\hbf oZjZdl_jbklbdZf \iheg_ khhl\_lkl\m_l lj_[h\Z�

gbyf GJ;���� >_l_dlhj ij_^klZ\ey_l kh[hc Zexfbgb_\mx ieZklbgdm jZaf_jhf �o� ff gZ dhlhjmx gZg_k_g
kehc djbklZeehnhknhjZ /L)�0J�&X�3 lhesbghc �f]�kf

�
�

>_l_dlhj h[eZ^Z_l ke_^mxsbfb oZjZdl_jbklbdZfb�

�� Baf_jy_fZy \_ebqbgZ�wd\b\Ze_glgZy ^haZ [_lZ baemq_gby� we_dljhgh\ b gbadhwg_j]_lbq_kdbo nhlhgh\ \

fbeebab\_jlZo �fA\� \ f_kl_ ghr_gby ^habf_ljZ k ^_l_dlhjhf LE>������L� gZ j_]eZf_glbjm_fhc ]em[bg_ hl

ih\_joghklb�

�� >bZiZahg baf_j_gby wd\b\Ze_glghc ^hau baemq_gby�h[eZklv ebg_cghc aZ\bkbfhklb� ����fA\ y����� fA\�
�� G_aZ\bkbfhklv hl fhsghklb wd\b\Ze_glghc ^hau ^h ����� A\�k_d�
�� Wg_j]_lbq_kdbc ^bZiZahg baemq_gbc �dw<± ��fw<�

�� Wg_j]_lbq_kdZy aZ\bkbfhklv qm\kl\bl_evghklb ^ey nhlhgh\ b we_dljhgh\ k wg_j]b_c [hevr_ �� dw< ±

r���� \ ^bZiZahg_ �±�� dw< ± r����

�� Hkgh\gZy ih]j_rghklv baf_j_gby k ^h\_jbl_evghc \_jhylghklvx ���� g_ om`_ r���
�� :gbahljhiby ^ey nhlhggh]h baemq_gby k wg_j]b_c f_gvr_ �� dw<� we_dljhggh]h b [_lZ�baemq_gby

khklZ\ey_l r��� �\ l_e_kghf m]e_ ���S ��
�� Baf_g_gby ihdZaZgbc ^_l_dlhjZ aZ �� f_kyp_\ ojZg_gby \ ghjfZevguo mkeh\byo ihke_ h[emq_gby g_

[he__ ���

�� Ki_dlj k\_q_gby �fZdkbfmf� ��� gf�

��� L_fi_jZlmjZ ^habf_ljbq_kdh]h ibdZ ��� �
K�
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BkiulZgby ^_l_dlhjh\ LE>�����L ijh\h^behkv kh\f_klgh k Bgklblmlhf ;bhnbabdb b FhkGIH
³JZ^hg´� Ijb wlhf bkke_^h\Zgby ijh\h^bebkv dZd ^ey ^_l_dlhjh\ lZd b ^ey ^habf_ljh\ B>D aZ j_]eZf_glb�

jh\Zggufb kehyfb� GZ jbk� � ijb\_^_gZ ^hagZy aZ\bkbfhklv hldebdZ ^_l_dlhjZ LE>�����L \ ihe_ E� bklhq�
gbdZ

��
6U�

��
< ^ey jZaebqguo ^habf_ljbq_kdbo ibdh\ �hkgh\ghc ^habf_ljbq_kdbc ibd ± ���
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�� ibd

�� ibd

�� ibd

Jbk� �� >hagZy aZ\bkbfhklv hldebdZ ^_l_dlhjZ �6� ^ey LE>�����L�

J_amevlZlu baf_j_gbc \hkijhba\h^bfhklb hldebdZ ^_l_dlhjh\ hl dhebq_kl\Z baf_j_gbc ihdZaZeb�

qlh ih]j_rghklv g_ ij_\urZ_l �� aZ ��� pbdeh\� IhdZaZgZ \hafh`ghklv bkihevah\Zgby fgh]hkehcgh]h

�k_g^\bq�^_l_dlhjZ� ^ey hp_gdb ki_dljZevgh]h khklZ\Z E�baemq_gby� GZ jbk� � ijb\_^_gu jZkq_lgu_ b wdki_�
jbf_glZevgu_ ^Zggu_ jZkij_^_e_gby ih]ehs_gghc ^hau �J�o�� \ fgh]hkehcghf ^_l_dlhj_ ih ]em[bg_

�o�5�(��� ^ey jZaebqguo m]eh\ h[emq_gby �4� >�@�
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Jbk� �� Baf_g_gb_ hlghkbl_evghc ih]ehs_gghc ^hau ih ]em[bg_ fgh]hkehcgh]h ^habf_ljZ gZ hkgh\_ ^_l_dlhjZ LE>�

����L \ ihe_ E�baemq_gby ��
6U�

��
< ^ey jZaebqguo m]eh\ h[emq_gby� Kiehrgufb ebgbyfb ihdZaZgu jZkq_lgu_ aZ\bkbfh�

klb hkeZ[e_gby�

< j_amevlZl_ ijh\_^_gguo bkke_^h\Zgbc [ueh ihdZaZgh� qlh ^_l_dlhju LE>�����L fh]ml [ulv bkihev�

ah\Zgu \ ijZdlbq_kdhf B>D keZ[hijhgbdZxsbo baemq_gbc� < gZklhys__ \j_fy ijh\h^blky =hkm^Zjkl\_ggZy

Zll_klZpby ^_l_dlhjZ b ^habf_ljh\ gZ _]h hkgh\_�



���

>habf_ljby g_cljhggh]h baemq_gby� >ey B>D g_cljhggh]h baemq_gby bkihevamxlky ^habf_lju� \ kh�
klZ\ dhlhjuo \oh^yl ^_l_dlhju gZ hkgh\_

�
/L)�0J�&X�3�LE>������ b

�
/L)�0J�&X�3�LE>������ >�@� < ���� ]�

ijhr_e k_jlbnbdZpbx b aZg_k_g \ ]hkm^Zjkl\_gguc j__klj kj_^kl\ baf_j_gbc bg^b\b^mZevguc g_cljhgguc

Zev[_^guc ^habf_lj ><G�:��� k ^_l_dlhjZfb le^����� b LE>������
G_dhlhju_ l_ogbq_kdb_ oZjZdl_jbklbdb ^habf_ljZ g_cljhgh\ ijb\_^_gu gb`_�

± >habf_lj ij_^gZagZq_g ^ey baf_j_gby bg^b\b^mZevgh]h ^hah\h]h wd\b\Ze_glZ g_cljhggh]h baemq_gby�

± Ihjh] j_]bkljZpbb khklZ\ey_l g_ [he__ ���� fA\�

± Ebg_cghklv \ ^bZiZahg_ ���� fA\ ± � A\ k ih]j_rghklvx g_ [he__ ���

± <hkijhba\h^bfhklv ihdZaZgbc ± g_ [he__ ���

± :gbahljhiby qm\kl\bl_evghklb ^ey 3X�%H bklhqgbdZ \ m]e_ hl �
h

^h ��
h

± g_ [he__ ����
± Wg_j]_lbq_kdZy aZ\bkbfhklv ihdZaZgbc ^ey \u[hjdb g_cljhgguo ki_dljh\ ± ����

K bkihevah\Zgb_f ^habf_ljh\ ><G�:��� [ueh ijh\_^_gh g_kdhevdh k_jbc bkiulZgbc ^ey i_jkhgZeZ

DZebgbgkdhc :WK� < qZklghklb� ijb ijh\_^_gbb B>D i_jkhgZeZ� ijh\h^ys_]h jZ[hlu k g_cljhggufb bk�

lhqgbdZfb �p_o L:B� [ueh ihdZaZgh� qlh \deZ^ g_cljhgh\ \ bg^b\b^mZevguc ^hah\uc wd\b\Ze_gl fh`_l

khklZ\eylv ^h ��� hl kmffZjghc ^hau �LZ[e� ���

LZ[ebpZ �� J_amevlZlu hij_^_e_gby bg^b\b^mZevgh]h ^hah\h]h

wd\b\Ze_glZ ^ey i_jkhgZeZ DZebgbgkdhc :WK�

Djhf_ wlh]h� k bkihevah\Zgb_f ^_l_dlhjh\ LE>����� b LE>����� [ue ijh\_^_g [hevrhc h[t_f baf_j_�

gbc ^ey mkeh\bc kf_rZggh]h baemq_gby mkdhjbl_ey \ BN<W�
Ijb\_^_ggu_ \ur_ j_amevlZlu bkihevah\Zgby gh\uo \ukhdhqm\kl\bl_evguo ^_l_dlhjh\ iha\heyxl j_�

rblv \hagbdrb_ ijh[e_fu \ B>D i_jkhgZeZ b gZk_e_gby�

Ebl_jZlmjZ

�� :e_dk__\ :�=�� DZjih\ G�:� <hafh`ghklb LE> gZ hkgh\_ djbklZeehnhknhjZ /L)�0J�&X�3 ^ey ^hab�

f_ljbb g_cljhgh\� ;9, Kh\� ih mkdhjbl_eyf aZjy`_gguo qZklbp� =GP JN BN<W� Ijhl\bgh�

����� hdl������ ± K[� ^hde�� l��� k��������� �����

�� :]jbg_gdh K�>�� :e_dk__\ =�:�� ;mjeZdZ B�:�� DZjih\ G�:� ± F_lh^ ZgZebaZ djb\hc l_jfh\uk\_qb�
\Zgby ^ey ebg_cgh]h gZ]j_\Z� Ij_ijbgl BN<W ������ ± Ijhl\bgh� ����� �� k�

�� .DUSRY 1�$�� $JULQHQNR 6�'�� 'XVKNLQD 2�9�� %XUODND ,�$� ± $SSOLFDWLRQ RI DFFRPSDQ\ GHWHFWRUV IRU GH�

WHUPLQDWLRQ RI HODSVHG VLQFH DFFLGHQWDO H[SRVXUH WLPH� 5DG� 3URW� 'RVLPHWU\� ���� �LQ SDEO���

�� :e_dk__\ :�=�� FZkey_\ I�N�� E_[_^_\ <�G�� KZggbdh\ :�<� b ^j� ± Kebq_gb_ bg^b\b^mZevguo ^hab�

f_ljh\ nhlhggh]h baemq_gby �&203$5����� Ij_ijbgl BN<W ������� ± Ijhl\bgh� ����� �� k�

�� Dhj_gdh\ B�I�� :]jbg_gdh K�>�� >mrdbgZ H�<�� ;mjeZdZ B�:�� DZjih\ G�:� ± JZajZ[hldZ b bkiulZ�
gb_ dh`gh]h ^habf_ljZ gZ hkgh\_ /L)� 0J�&X�3� Hlq_l h gZmqgh�bkke_^h\Zl_evkdhc jZ[hl_� L_fZ

������� FhkGIH ³J:>HG´ ± ����� �� k�

Bg^b\b^mZevguc ^hah\uc wd\b\Ze_gl

� =ZffZ �kA\� G_cljhgu �kA<�

� ����� ����

� ����� ����

� ����� ����

� ����� ����

� ����� ����

� ���� �����

Nhg gZ D:WK ���� �


