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DmjqZgbgh\ E�E�� <Zkbev_\ F�<�� Fhbk__\ :�F� b ^j� We_dljhgbdZ kqblu\Zgby \_jrbggh]h ^_l_dlhjZ

K<>� Ij_ijbgl BN<W ����±��� ± Ijhl\bgh� ����� ± �� k�� �� jbk�� � lZ[e�� [b[ebh]j�� ���

HibkZgZ h[sZy Zjobl_dlmjZ kbkl_fu kqblu\Zgby \_jrbggh]h ^_l_dlhjZ mklZgh\db K<>� >Zgh

h[hkgh\Zgb_ \u[hjZ fbdjhko_f ij_^mkbebl_e_c ^ey ljb]]_jghc b lj_dh\hc qZkl_c� Ijb\_^_gu [ehd�

ko_fu b \j_f_ggu_ ^bZ]jZffu jZ[hlu j_]bkljbjmxsbo fh^me_c� fh^mey mijZ\e_gby b fh^mey dhfij_k�

kbb ^Zgguo ^ey ljb]]_jZ \lhjh]h mjh\gy� Ij_^klZ\e_gZ we_dljhgbdZ dZeb[jh\db \_jrbggh]h ^_l_dlhjZ�

Ijb\_^_gZ lZd`_ ko_fZ jZkij_^_e_gby mijZ\eyxsbo kb]gZeh\�

���������

.XUFKDQLQRY /�� 9DVLOLHY 0�� 0RLVHHY $�0� HW DO� 5HDGRXW (OHFWURQLFV RI WKH 69' 9HUWH[ 'HWHFWRU� ,+(3

3UHSULQW ����±��� ± 3URWYLQR� ����� ± S���� ILJ���� WDEOHV �� UHIV�� ���

7KH DUFKLWHFWXUH RI WKH UHDGRXW HOHFWURQLFV IRU WKH VLOLFRQ YHUWH[ GHWHFWRU RI 69' VHWXS LV GHVFULEHG� 7KH

FKRLFH RI SUHDPSOLILHU FKLSV IRU WULJJHU DQG WUDFNLQJ SDUWV RI GHWHFWRU LV DUJXHG� %ORFN GLDJUDPV DQG WLPLQJ RI

VLJQDOV DUH SUHVHQWHG IRU WKH UHDGRXW PRGXOHV� FRQWURO XQLW DQG GDWD FRPSUHVVRU IRU WKH VHFRQG OHYHO WULJJHU� 7KH

HOHFWURQLFV FDOLEUDWLRQ RI WKH YHUWH[ GHWHFWRU LV GLVFXVVHG� 7KH GLVWULEXWLRQ RI FRQWURO VLJQDOV LV DOVR DGGUHVVHG�
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< ��������� ]]� dheeZ[hjZpb_c GBBYN F=M b BN<W [ue kdhgkljmbjh\Zg gh\uc ij_�

pbabhgguc \_jrbgguc ^_l_dlhj �I<>� mklZgh\db ©Ki_dljhf_lj k <_jrbgguf >_l_dlhjhfª

�K<>� BN<W >�@� I<> khklhbl ba ljzo qZkl_c� \ khklZ\ dhlhjuo \oh^yl �� fbdjhkljbih\uo

dj_fgb_\uo ^_l_dlhjh\ �FD>�� Bo hkgh\gu_ oZjZdl_jbklbdb ijb\_^_gu \ lZ[e� ��

LZ[ebpZ �� Hkgh\gu_ oZjZdl_jbklbdb dj_fgb_\uo ^_l_dlhjh\ I<>�

QZklv I<> >_l_dlhj�

�

Dhe�\h

^_l_dlhjh\

JZaf_j�

ff

RZ] kljbih\�

fdf

Dhe�\h kljbi�

^_l_dlhjh\

Imqdh\Zy FD>��� � ��� �� ���

Ljb]]_jgZy FD>���

FD>����

FD>�����
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Lj_dh\Zy FD>����� � �� �� ����

H[s__ dhe�\h �� ����

:jobl_dlmjZ kbkl_fu ktzfZ bgnhjfZpbb I<> [ueZ jZajZ[hlZgZ \ ��������� ]]� b hib�

kZgZ \h \gmlj_ggbo hlqzlZo K<> >�@� AZl_f \ ���� ]� \ HW: BN<W [ueZ ijhba\_^_gZ l_ogbq_�

kdZy jZajZ[hldZ fh^me_c b gZqZlh bo ijhba\h^kl\h� QZklv fh^me_c [ueZ bkiulZgZ gZ ki_pb�

Zevghf kl_g^_ ^ey ijh\_jdb dj_fgb_\uo kqzlqbdh\ k jZ^bZdlb\guf bklhqgbdhf >�@� < f_lh^b�

q_kdbo k_ZgkZo \ ^_dZ[j_ ���� ]� b \ Zij_e_ ���� ]� [ueb ijh\_^_gu bkiulZgby imqdh\hc b

ljb]]_jghc qZkl_c I<>� GZ hkgh\_ ihemq_ggh]h hiulZ [ueZ ijhba\_^_gZ ^hjZ[hldZ g_dhlhjuo

maeh\� b d ���� ]� \ hkgh\ghf aZdhgq_gh ijhba\h^kl\h we_dljhgbdb ^ey imqdh\hc b ljb]]_jghc

qZkl_c I<>�

< ^Zgghc jZ[hl_ baeh`_gZ h[sZy hj]ZgbaZpby kbkl_fu ktzfZ ^Zgguo I<>� >_lZevgh_

hibkZgb_ we_dljhgbdb ij_^\Zjbl_evgh]h mkbe_gby b j_]bkljbjmxsbo fh^me_c [m^_l ^Zgh \

hl^_evguo im[ebdZpbyo� < i_j\hf jZa^_e_ ijb\_^_gZ ko_fZ ljb]]bjh\Zgby b knhjfmebjh\Zgu

lj_[h\Zgby gZ \j_f_ggu_ oZjZdl_jbklbdb kbkl_fu kqblu\Zgby I<>� :jobl_dlmjZ we_dljhgbdb

ij_^\Zjbl_evgh]h mkbe_gby b Zfieblm^gh]h ZgZebaZ hibkZgZ \h \lhjhf jZa^_e_� < jZa^_eZo ���

baeh`_gZ kljmdlmjZ j_]bkljbjmxsbo fh^me_c� < jZa^_e_ � ijb\_^_gu h[sb_ ijbgpbiu we_d�

ljhgghc dZeb[jh\db I<> b ^Zgh h[s__ hibkZgb_ ]_g_jZlhjZ dZeb[jh\hqguo kb]gZeh\� We_d�

ljhgbdZ \ ahg_ \_jrbggh]h ^_l_dlhjZ� hkms_kl\eyxsZy jZkij_^_e_gb_ mijZ\eyxsbo kb]gZ�

eh\� djZldh hibkZgZ \ ��f jZa^_e_�
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Hj]ZgbaZpby ljb]]_jZ ^ey \_jrbggh]h ^_l_dlhjZ �Z lZd`_ ^ey ^jm]bo ^_l_dlhjh\ K<>�

h[hkgh\ZgZ \ ij_^eh`_gbb wdki_jbf_glZ >�@ b ko_fZlbq_kdb ihdZaZgZ gZ jbk� �� Ljb]]bjh\Zgb_

hkms_kl\ey_lky \ ljb wlZiZ� Ij_ljb]]_jhf i_j\h]h mjh\gy /��� y\ey_lky ijhoh`^_gb_ imqdh�

\hc qZklbpu q_j_a kbkl_fm kpbglbeeypbhgguo kqzlqbdh\� Ih ij_ljb]]_jm ijhbkoh^bl hpbn�

jh\dZ b ZgZeba kb]gZeh\ k dj_fgb_\uo kqzlqbdh\ fbr_gb >�@� gZ hkgh\_ dhlhjuo \ujZ[Zlu\Z�

_lky hdhgqZl_evguc ljb]]_j i_j\h]h mjh\gy /���� hagZqZxsbc \aZbfh^_ckl\b_ \ fbr_gb� Ih

/��� ijhbkoh^bl aZihfbgZgb_ Zfieblm^ fbdjhkljbih\uo dj_fgb_\uo kqzlqbdh\� Z ih /��� ±

bo hpbnjh\dZ� Kb]gZeu kh kqzlqbdh\ imqdh\hc b ljb]]_jghc qZkl_c I<> fh]ml [ulv bkihevah�

\Zgu ^ey \ujZ[hldb ljb]]_jZ \lhjh]h mjh\gy /�� < gZklhys__ \j_fy ijhp_kkhj /� g_ jZajZ[h�

lZg� Z kqblu\Zgb_ ^Zgguo ijhba\h^blky ih ljb]]_jm i_j\h]h mjh\gy �rljboh\Zy ebgby gZ

jbk� ���

Lj_[h\Zgby gZ \j_f_ggu_ oZjZdl_jbklbdb we_dljhgbdb ij_^\Zjbl_evgh]h mkbe_gby b

j_]bkljbjmxsbo fh^me_c [ueb hij_^_e_gu bkoh^y ba \j_f_gb \ujZ[hldb ljb]]_jguo kb]gZ�

eh\� <j_f_ggZy ^bZ]jZffZ ij_ljb]]_jZ ijb\_^_gZ gZ jbk� �� Ba�aZ aZ^_j`_d \ dZ[_eyo b eh]b�

q_kdbo fh^meyo kb]gZe /��� \ujZ[Zlu\Z_lky q_j_a a��� gk ihke_ ijhoh`^_gby imqdh\hc qZk�

lbpu q_j_a \_jrbgguc ^_l_dlhj� WlZ aZ^_j`dZ hij_^_ey_l h]jZgbq_gb_ gZ \j_fy nhjfbjh\Z�

gby kb]gZeZ \ ij_^mkbebl_eyo imqdh\hc b ljb]]_jghc qZkl_c I<>�

/���kqzlqbdb

/���Fbr_gv

:

:

F

/�
Ljb]]_jgZy

qZklv I<>

:

:

<

Kqblu\Zgb_

:

:

L

Lj_dh\Zy

qZklv I<>

Jbk� �� ;ehd�ko_fZ ljb]]bjh\Zgby \_jrbggh]h ^_l_dlhjZ� ::F ± Zfieblm^guc ZgZeba

fbr_gb� ::< ± Zfieblm^guc ZgZeba ljb]]_jghc qZklb I<>� ::L ± lj_dh\hc

qZklb� /���� /��� b /� ± ijhp_kkhju ljb]]_jh\ khhl\_lkl\mxs_]h mjh\gy�
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HdhgqZl_evguc ljb]]_j i_j\h]h mjh\gy \ujZ[Zlu\Z_lky gZ hkgh\_ ZgZebaZ kb]gZeh\ kh

kqzlqbdh\ Zdlb\ghc fbr_gb �:F� >�@� Wlhl ZgZeba ijhba\h^blky fh^me_f LJF �ijhp_kkhj

/��� gZ jbk� ��� dhlhjuc ^_l_dlbjm_l m\_ebq_gb_ fgh`_kl\_gghklb qZklbp \ kqzlqbdZo fbr_gb�

Z lZd`_ gZebqb_ kb]gZeh\ [hevrhc Zfieblm^u� :fieblm^gu_ ihjh]b� khhl\_lkl\mxsb_ kemqZ�

yf ijhoh`^_gby h^ghc aZjy`_gghc qZklbpu� g_kdhevdbo aZjy`_gguo qZklbp b \aZbfh^_ckl\bx

\ h^ghf ba kqzlqbdh\ :F� mklZgZ\eb\Zxlky ijh]jZffgh \ fh^meyo ^bkdjbfbgZlhjh\ ::F�

<_ebqbgu wlbo ihjh]h\ ^he`gu [ulv hilbfbabjh\Zgu ^ey m\_ebq_gby wnn_dlb\ghklb

j_]bkljZpbb \aZbfh^_ckl\bc >�@�

Ijbf_jgZy \j_f_ggZy ^bZ]jZffZ ljb]]_jZ /��� ihdZaZgZ gZ jbk� �� Ba�aZ aZ^_j`_d \ dZ�

[_eyo� \j_f_gb ij_h[jZah\Zgby \ ::F b \j_f_gb ijbgylby j_r_gby \ LJF ljb]]_j i_j\h]h

mjh\gy \ujZ[Zlu\Z_lky q_j_a a��� gk ihke_ ijhoh`^_gby qZklbpu� Ih wlhfm ljb]]_jm ijhbk�

oh^bl i_j_^ZqZ kb]gZeh\ ba ij_^mkbebl_e_c \ fh^meb Zfieblm^gh]h ZgZebaZ� ]^_ ijhbkoh^bl

bo pbnjh\h_ ij_h[jZah\Zgb_ b kjZ\g_gb_ k aZjZg__ mklZgh\e_ggufb ijh]h\ufb agZq_gbyfb�

Kb]gZeu� ij_\ukb\rb_ wlb ihjh]b� khklZ\eyxl ^Zggu_ ^ey ljb]]_jZ \lhjh]h mjh\gy�

W� QV� ��� ���
Kb]gZeu k NWM <oh^u ^bkdjbfbgZlhjh\

<uoh^u ^bkdjbfbgZlhjh\

Ljb]]_j /���

Jbk� �� <j_f_ggZy ^bZ]jZffZ ij_ljb]]_jZ i_j\h]h mjh\gy�

W� QV� ��� ��� ��� ��� ���

JZ[hlZ LJF

Ljb]]_j /���

��� gk

��� gk

>bkdjbfbgZpby�������

<uoh^ ::F

Kb]gZeu k )3$ b gZ \oh^_ ::F

Jbk� �� <j_f_ggZy ^bZ]jZffZ ljb]]_jZ i_j\h]h mjh\gy� )3$ ± ij_^mkbebl_ev kb]�

gZeh\� ::F ± fh^mev ihjh]h\uo ^bkdjbfbgZlhjh\�
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< gZklhys__ \j_fy ijhp_kkhj /� hlkmlkl\m_l� ihwlhfm kqblu\Zgb_ hkms_kl\ey_lky ih

ljb]]_jm i_j\h]h mjh\gy� Ijb wlhf bgnhjfZpby� ih^]hlh\e_ggZy ^ey /�� iha\hey_l mf_gvrblv

h[sbc h[tzf ^Zgguo� Kqblu\Zxlky g_ \k_ dZgZeu ljb]]_jghc b imqdh\hc qZkl_c I<>� Z lhev�

dh kjZ[hlZ\rb_ �ij_\ukb\rb_ ihjh]� b bo ]_hf_ljbq_kdb_ khk_^b� Ihke_^g__ g_h[oh^bfh� lZd

dZd bhgbaZpbhgguc aZjy^ jZkij_^_ezg ih g_kdhevdbf kljbiZf� hkh[_ggh \ kqzlqbdZo k rZ]hf

�� fdf� b mqzl ijhkljZgkl\_ggh]h jZkij_^_e_gby kms_kl\_ggh memqrZ_l dhhj^bgZlgh_ jZaj_�

r_gb_ ^_l_dlhjZ�

Kbkl_fZ jZajZ[Zlu\ZeZkv ^ey imqdh\ bgl_gkb\ghklvx a��
�
�k_d� ihwlhfm fzjl\h_ \j_fy

ljb]]_jZ i_j\h]h mjh\gy ^he`gh [ulv aZf_lgh f_gvr_ � fdk� Wlh ^hklb]Z_lky bkihevah\Zgb_f

[ukljh^_ckl\mxsbo ^bkdjbfbgZlhjh\ \ fh^me_ ::F b eh]bq_kdbo fbdjhko_f WKE \ ijhp_k�

khj_ /�� <_jhylghklv \aZbfh^_ckl\by \ fbr_gb ba iylb kqzlqbdh\ khklZ\ey_l ����� >�@� K mqz�

lhf eh`guo kjZ[Zlu\Zgbc qZklhlZ ljb]]_jZ /��� fh`_l ^hklb]Zlv ��
�
�k_d� l�_� kqblu\Zgb_ b

ZgZeba ^Zgguo imqdh\hc b ljb]]_jghc qZkl_c I<> ^he`gu hkms_kl\eylvky aZ g_kdhevdh fbd�

jhk_dmg^� ?sz g_kdhevdh fbdjhk_dmg^ g_h[oh^bfu ^ey i_j_^Zqb ^Zgguo \ ijhp_kkhj /�� qlh

hagZqZ_l kmffZjgh_ fzjl\h_ \j_fy I<> a�� fdk� Kqblu\Zgb_ lj_dh\hc qZklb I<> g_ ^he`�

gh ij_\urZlv wlh]h agZq_gby� GZ jbk� � ihdZaZgZ \j_f_ggZy ^bZ]jZffZ jZ[hlu I<> k mqzlhf

iZkihjlguo oZjZdl_jbklbd ij_^mkbebl_e_c *$66,3/(; b 9$�� \u[jZgguo khhl\_lkl\_ggh

^ey ljb]]_jghc b lj_dh\hc qZkl_c ^_l_dlhjZ�

�

�

�
�
�#���$�%����� ������%&'�(�)*�$�����$��

Ba ijb\_^zggh]h \ur_ ZgZebaZ \j_f_gguo oZjZdl_jbklbd ke_^m_l� qlh we_dljhgbdZ

ljb]]_jghc qZklb I<> ^he`gZ bf_lv [ukljh^_ckl\b_ \ g_kdhevdh jZa [hevr_� q_f lj_dh\hc

qZklb� Ihwlhfm ^ey I<> \u[jZgu ^\Z lbiZ ij_^mkbebl_e_c� :fieblm^gh�pbnjh\h_ ij_h[jZah�

\Zgb_ b h[jZ[hldZ pbnjh\hc bgnhjfZpbb lZd`_ kms_kl\_ggh jZaebqgu \ ljb]]_jghc b lj_dh�

\hc qZklyo� Wlh ijb\_eh d g_h[oh^bfhklb jZajZ[hldb ^\mo jZaebqguo fh^me_c Zfieblm^gh]h

ZgZebaZ� <k_ fh^meb kbkl_fu j_]bkljZpbb I<> \uiheg_gu \ klZg^Zjl_ D:F:D� Wlh k\yaZgh k

l_f� qlh \ky j_]bkljbjmxsZy we_dljhgbdZ mklZgh\db K<> k^_eZgZ gZ hkgh\_ D:F:D�

FZeh_ \j_fy ij_h[jZah\Zgby� g_h[oh^bfh_ \ ljb]]_jghc qZklb� hagZqZ_l� qlh a^_kv g_

fh]ml [ulv bkihevah\Zgu ij_^mkbebl_eb k [hevrhc kl_i_gvx fmevlbie_dkbjh\Zgby� Ijb lb�

ibqghf i_jbh^_ lZdlZ ��� fdk� ijb_fe_fuf y\ey_lky fmevlbie_dkbjh\Zgb_ ��o�� LZd dZd aZ�

^_j`dZ gZ \ujZ[hldm ljb]]_jZ /��� khklZ\ey_l ��� gk� ij_^mkbebl_ev ^he`_g bf_lv \j_fy

nhjfbjh\Zgby kb]gZeZ g_ f_g__ ��� gk� Dhjhldb_ nhjfbjh\db lZd`_ g_ `_eZl_evgu ba�aZ

mom^r_gby hlghr_gby kb]gZe�rmf� Bamq_gb_ ihdZaZeh� qlh Z^_d\Zlghc wlbf lj_[h\Zgbyf

y\ey_lky fbdjhko_fZ *$66,3/(;� jZajZ[hlZggZy \ &(51 >�@� < lZ[e� � ijb\_^_gu _z hkgh\�

gu_ oZjZdl_jbklbdb� kms_kl\_ggu_ ^ey j_]bkljbjmxs_c kbkl_fu \ p_ehf�

� � ���� � �� �� ��

W� PPV
Lj_d qZklv

Ljb]] qZklv

I_j_^ZqZ \ /�

Jbk� �� <j_f_ggZy ^bZ]jZffZ jZ[hlu kbkl_fu kqblu\Zgby I<>�
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LZ[ebpZ �� Hkgh\gu_ oZjZdl_jbklbdb \_jkbb ij_^mkbebl_ey *$66,3/(;� bkihevam_fh]h \ K<>�

IZjZf_lj AgZq_gb_

Dhebq_kl\h \oh^guo dZgZeh\

Dhebq_kl\h \uoh^guo dZgZeh\

��

�

<j_fy nhjfbjh\Zgby \oh^gh]h kb]gZeZ

Dhwnnbpb_gl ij_h[jZah\Zgby

>bZiZahg ebg_cghklb

Wd\b\Ze_glguc rmfh\hc aZjy^

������� gk

� f<�nDe

��� f<

��� we� � �� we��iN

LZdlh\uc i_jbh^ fmevlbie_dkbjh\Zgby ��� gk

Ke_^m_l hlf_lblv� qlh ij_^mkbebl_ev bf__l ^\Z mkbebl_ey�nhjfbjh\Zl_ey� \dexqzg�

guo ihke_^h\Zl_evgh� <lhjhc mkbebl_ev ij_^gZagZq_g ^ey dhfi_gkZpbb f_^e_gghc dhfihg_g�

lu kb]gZeZ ijb bkihevah\Zgbb fbdjhko_fu k ]Zah\ufb ^_l_dlhjZfb� Wlhl mkbebl_ev h[uqgh

g_ bkihevam_lky \ kemqZ_ ihemijh\h^gbdh\uo ^_l_dlhjh\� H^gZdh \ gZr_f kemqZ_ hg [ue aZ�

^_ckl\h\Zg k p_evx m\_ebq_gby dhwnnbpb_glZ ij_h[jZah\Zgby�

< imqdh\hc b ljb]]_jghc qZklyo I<> gZkqblu\Z_lky ���� kljbih\ �lZ[e� ��� ^ey dhlh�

juo g_h[oh^bfu ��� fbdjhko_f *$66,3/(;� < ���� ]� \ BN<W [ue jZajZ[hlZg fh^mev ij_^�

\Zjbl_evgh]h mkbe_gby *;��� kh^_j`Zsbc � fbdjhko_fu� Hdheh ��� fh^me_c [ueh ijhba\_�

^_gh b hleZ`_gh \ ��������� ]]�

>ey pbnjh\h]h ij_h[jZah\Zgby kb]gZeh\ k wlbo ij_^mkbebl_e_c [ue jZajZ[hlZg fh^mev

::< �Zfieblm^guc ZgZeba \_jrbggh]h ^_l_dlhjZ�� DZd ijZ\beh� ^ey lj_dh\uo ^_l_dlhjh\ ^hk�

lZlhqgh bf_lv bgnhjfZpbx lbiZ �^Z�g_l

� l�_� ij_h[jZah\Zgb_ aZdexqZ_lky \ ^bkdjbfbgZpbb

kb]gZeZ ih Zfieblm^_� H^gZdh \ kemqZ_ dj_fgb_\uo ^_l_dlhjh\ ij_^ihqlbl_evg__ bf_lv [he__

^_lZevgmx Zfieblm^gmx bgnhjfZpbx ���� [bl�� Wlh k\yaZgh k l_f� qlh bhgbaZpbhgguc aZjy^

jZkij_^_ezg ih g_kdhevdbf kljbiZf b mqzl kb]gZeh\ k khk_^gbo dZgZeh\ \Z`_g ijb ihke_^mx�

s_f RII�OLQH ZgZeba_� < fh^me_ ::< bkihevam_lky ��[blgh_ ZgZeh]h�pbnjh\h_ ij_h[jZah\Zgb_�

<lhjhc nmgdpb_c fh^mey y\ey_lky ih^]hlh\dZ b i_j_^ZqZ ^Zgguo \ ijhp_kkhj /�� Ih^jh[g__

ko_fZ b nmgdpbb ::< jZkkfhlj_gu \ jZa^_e_ �� L_ogbq_kdh_ hibkZgb_ fh^mey ^Zgh \ >�@� Fh�

^mev ::< kh^_j`bl � dZgZeh\� l�_� h[jZ[Zlu\Z_l kb]gZeu k ^\mo fh^me_c *;��� LZdbf h[jZ�

ahf� imqdh\Zy b ljb]]_jgZy qZklb I<> bkihevamxl �� fh^mey�

Lj_dh\Zy qZklv I<> khklhbl ba � ^_l_dlhjh\ ih ���� kljbiZ dZ`^uc �lZ[e� ��� LZd dZd

h[jZ[hldZ kb]gZeh\ k wlbo ^_l_dlhjh\ fh`_l aZgbfZlv [hevr__ \j_fy� q_f \ ljb]]_jghc qZklb�

lh \hafh`gh bkihevah\Zgb_ �klZg^Zjlghc� kl_i_gb fmevlbie_dkbjh\Zgby ���� < dZq_kl\_ ij_�

^mkbebl_ey [ueZ \u[jZgZ fbdjhko_fZ 9$�� y\eyxsZyky fh^_jgbaZpb_c rbjhdh jZkijhkljZ�

gzggh]h ij_^mkbebl_ey 9LNLQJ >�@� BgnhjfZpby h fbdjhko_f_ 9$� ^hklmigZ ih bgl_jg_lm >�@�

_z hkgh\gu_ oZjZdl_jbklbdb ijb\_^_gu \ lZ[e� �� Kh]eZkgh ^hdmf_glZpbb jZajZ[hlqbdZ� i_jb�

h^ lZdlZ fmevlbie_dkbjh\Zgby fh`_l [ulv mf_gvr_g ^h ��� gk� \ wlhf kemqZ_ pbde i_j_^Zqb

^Zgguo khklZ\ey_l ���� fdk� Wlh agZq_gb_ bkihevah\Zgh \ ^bZ]jZff_ jbk� ��

LZ[ebpZ �� Hkgh\gu_ oZjZdl_jbklbdb ij_^mkbebl_ey 9$�� bkihevam_fh]h \ lj_dh\hc qZklb I<>�

IZjZf_lj AgZq_gb_

Dhebq_kl\h \oh^guo dZgZeh\

Dhebq_kl\h \uoh^guo dZgZeh\

���

�

<j_fy nhjfbjh\Zgby \oh^gh]h kb]gZeZ

Dhwnnbpb_gl ij_h[jZah\Zgby

>bZiZahg ebg_cghklb

Wd\b\Ze_glguc rmfh\hc aZjy^

� � � fdk

���� f<�nDe

��� f<

��� we� � ��� we��iN �nhjfbjh\dZ ��� fdk�

LZdlh\uc i_jbh^ fmevlbie_dkbjh\Zgby ��� gk
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GZ hkgh\_ iZkihjlguo oZjZdl_jbklbd 9$� [ue jZajZ[hlZg fh^mev ::L �Zfieblm^guc

ZgZeba lj_dh\hc qZklb�� Fh^mev \uihegy_l ��[blgh_ Zfieblm^gh_ ij_h[jZah\Zgb_ kb]gZeh\�

ZgZeba Zfieblm^ b bo aZihfbgZgb_� Ih^jh[g__ nmgdpbb b ko_fZ ::L jZkkfhlj_gu \ jZa^_e_ ��

Ko_fZ 9$� iha\hey_l ih^dexqblv g_kdhevdh ij_^mkbebl_e_c \ h^bg dZgZe fmevlbie_dkbjh\Z�

gby� qlh khdjZsZ_l dhebq_kl\h dZgZeh\ pbnjh\h]h ij_h[jZah\Zgby� H^gZdh ijb wlhf ijhihj�

pbhgZevgh m\_ebqb\Z_lky fzjl\h_ \j_fy� ihwlhfm ^ZggZy \hafh`ghklv fbdjhko_fu 9$� g_

bkihevam_lky� H^bg fh^mev ::L kh^_j`bl � dZgZeZ� \ lj_dh\hc qZklb I<> bkihevam_lky

� fh^me_c�

Ij_^mkbebl_eb *;�� b 9$�� Z lZd`_ fh^meb ::< b ::L bkihevamxl h^ghlbigu_

mijZ\eyxsb_ kb]gZeu� Wlb kb]gZeu \ujZ[Zlu\Zxlky fh^me_f D:: �dhgljhee_j Zfieblm^gh]h

ZgZebaZ�� JZaebqb_ f_`^m ljb]]_jghc b lj_dh\hc qZklyfb khklhbl \ hkgh\ghf \ dhebq_kl\_ b

qZklhl_ lZdlh\uo bfimevkh\ ��� ^ey *;�� b ��� ^ey 9$�� b \_ebqbg_ aZ^_j`db gZ kb]gZe L�G

ba�aZ jZaebqgh]h \j_f_gb nhjfbjh\Zgby \ ij_^mkbebl_eyo� < fh^me_ D:: ij_^mkfhlj_gZ \ha�

fh`ghklv ijh]jZffbjh\Zgby wlbo iZjZf_ljh\� Ih^jh[g__ fh^mev hibkZg \ jZa^_e_ ��

>ey nmgdpbhgbjh\Zgby kbkl_fu ^hklZlhqgh ^\mo fh^me_c D::� h^bg ^ey lj_dh\hc

qZklb b h^bg ^ey hklZevguo ^_l_dlhjh\� H^gZdh ^ey m^h[kl\Z gZkljhcdb \j_f_gguo oZjZdl_jb�

klbd b m\_ebq_gby gZ^z`ghklb [ueh j_r_gh jZa[blv lj_dh\mx qZklv gZ � ]jmii� DZ`^Zy ]jmi�

iZ khklhbl ba g_kdhevdbo fh^me_c ::< �fZdkbfmf �� b h^gh]h fh^mey D::� <uoh^gu_ kb]gZ�

eu k ::< i_j_^Zxlky \ fh^mev DHFI� ij_^gZagZq_gguc ^ey k[hjZ b ihke_^mxs_c i_j_^Zqb

bgnhjfZpbb \ ijhp_kkhj ljb]]_jZ \lhjh]h mjh\gy� < dZ`^hc ]jmii_ gZoh^blky h^bg fh^mev

DHFI� Ih^jh[g__ wlhl fh^mev jZkkfZljb\Z_lky \ jZa^_e_ �� LZdbf h[jZahf� djhf_ fh^me_c

Zfieblm^gh]h ZgZebaZ \ kbkl_fm j_]bkljZpbb \oh^yl � fh^me_c D:: b � fh^me_c DHFI� Kh�

hl\_lkl\b_ f_`^m ]jmiihc j_]bkljZpbb b h[eZklvx I<> hij_^_ey_lky dZ[_evgufb kh_^bg_�

gbyfb� dhlhju_ fh]ml [ulv hkms_kl\e_gu jZaebqgufb kihkh[Zfb� H^bg ba \ZjbZglh\� m^h[�

guc ^ey ZgZebaZ wdki_jbf_glZevguo ^Zgguo� ijb\_^zg \ lZ[e� ��

LZ[ebpZ �� JZa[b_gb_ I<> gZ ]jmiiu j_]bkljZpbb�

=jmiiZ Fh^meb j_]bkljZpbb H[eZklv I<>

*;� � ::<� � D::� � DHFI Imqdh\Zy qZklv� kq_lqbdb � � �

*;� � ::<� � D::� � DHFI P_gljZevgu_ h[eZklb kq_lqbdh\ �� ��

*;� � ::<� � D::� � DHFI P_gljZevgu_ h[eZklb kq_lqbdh\ ��� ��

*;� � ::<� � D::� � DHFI <g_rgb_ h[eZklb kq_lqbdh\ � � ��

*;� � ::<� � D::� � DHFI Kq_lqbd ��

*;� � ::<� � D::� � DHFI Kq_lqbd ��

9$� � ::L� � D:: Lj_dh\Zy qZklv� kq_lqbdb �� � ��

We_dljhgbdZ I<>� kh^_j`ZsZy ihqlb �� luk� \oh^guo dZgZeh\� gm`^Z_lky \ i_jbh^b�

q_kdhc dZeb[jh\d_� p_evx dhlhjhc y\ey_lky� \ i_j\mx hq_j_^v� b^_glbnbdZpby fzjl\uo dZgZ�

eh\� <Z`gZ lZd`_ hp_gdZ dhwnnbpb_glh\ ij_h[jZah\Zgby� dhlhju_ hij_^_eyxl ihjh] pbnjh�

\hc ^bkdjbfbgZpbb \ fh^meyo ::<� Ijb hleZ^d_ kbkl_fu g_h[oh^bfZ gZkljhcdZ \j_f_gguo

iZjZf_ljh\ mijZ\eyxsbo kb]gZeh\� LZdZy gZkljhcdZ hkms_kl\ey_lky k ihfhsvx dZeb[jh\hq�

guo kb]gZeh\�

< fbdjhko_f_ *$66,3/(; bf__lky h^bg dZeb[jh\hqguc \oh^� i_j_^Zxsbc kb]gZe

h^gh\j_f_ggh gZ \k_ �� ij_^mkbebl_e_c q_j_a \gmlj_ggb_ zfdhklb \_ebqbghc ��� iN� >ey

mf_gvr_gby h[s_]h dhebq_kl\Z dZeb[jh\hqguo dZgZeh\ \ fh^me_ *;�� bkihevam_lky h^gZ

dZeb[jh\hqgZy ebgby ^ey \k_o q_lujzo fbdjhko_f� < ij_^mkbebl_eyo lj_dh\hc qZklb 9$�

lZd`_ bf__lky dZeb[jh\hqguc \oh^� dhlhjuc ih^dexqZ_lky d h^ghfm ba ��� dZgZeh\ fbdjh�
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ko_fu k ihfhsvx \kljh_ggh]h k^\b]h\h]h j_]bkljZ� Ijb wlhf \gmlj_ggyy dZeb[jh\hqgZy zf�

dhklv hlkmlkl\m_l� hgZ ^he`gZ [ulv jZaf_s_gZ \g_ fbdjhko_fu� Ih^jh[g__ kbkl_fZ dZeb[jh\�

db I<> baeh`_gZ \h \gmlj_gg_f hlqzl_ K<> >��@�

H[s__ dhebq_kl\h dZeb[jh\hqguo dZgZeh\ I<> khklZ\ey_l �� \ imqdh\hc b ljb]]_jghc

qZklyo b �� ± \ lj_dh\hc qZklb� >ey \ujZ[hldb dZeb[jh\hqguo kb]gZeh\ [ue jZajZ[hlZg fh�

^mev =DK� kh^_j`Zsbc �� dZgZeh\� ^ey dZeb[jh\db I<> g_h[oh^bfh �� fh^me_c� Ko_fZ dZ�

eb[jh\db b mkljhckl\h fh^mey =DK ijb\_^_gu \ jZa^_e_ ��

<k_ mijZ\eyxsb_ kb]gZeu bf_xl we_dljbq_kdbc nhjfZl 1,0� m^h[guc ijb jZ[hl_ kh

klZg^Zjlgufb eh]bq_kdbfb fh^meyfb� Hg lZd`_ m^h[_g ^ey ijh\_^_gby hkpbeeh]jZnbq_kdbo

baf_j_gbc� g_h[oh^bfuo ijb gZkljhcd_ kbkl_fu� H^gZdh mijZ\eyxsb_ kb]gZeu ij_^mkbebl_�

e_c bf_xl we_dljbq_kdbc klZg^Zjl� hlebqguc hl 1,0� >ey ij_h[jZah\Zgby we_dljbq_kdbo

mjh\g_c b jZkij_^_e_gby mijZ\eyxsbo kb]gZeh\ \ ahg_ I<> bkihevamxlky fh^meb ;I< �[ehd

ij_h[jZah\Zl_e_c \_jrbggh]h ^_l_dlhjZ� b ;IL �[ehd ij_h[jZah\Zl_e_c lj_dh\hc qZklb�� Wlb

`_ fh^meb h[_ki_qb\Zxl ih^\h^ gZijy`_gbc iblZgby ij_^mkbebl_e_c� Fh^meb \uiheg_gu \

f_oZgbq_kdhf klZg^Zjl_ �<brgy�� � fh^me_c ;I< �h^bg gZ ]jmiim� b fh^mev ;IL jZkiheh`_�

gu \ h^ghf dj_cl_� Bklhqgbdhf gZijy`_gbc iblZgby ^ey dj_clZ b ^ey ij_^mkbebl_e_c y\ey_l�

ky klZg^Zjlguc [ehd lbiZ ;GG�����

Wdki_jbf_glZevguc ^hfbd� \ dhlhjhf jZkiheh`_gZ j_]bkljbjmxsZy we_dljhgbdZ� gZ�

oh^blky gZ jZkklhygbb g_kdhevdbo f_ljh\ hl ahgu \_jrbggh]h ^_l_dlhjZ� <k_ kb]gZeu f_`^m

ahghc I<> b ^hfbdhf i_j_^Zxlky ih dhZdkbZevguf dZ[_eyf ^ebghc a�� f� Ih^jh[g__ jZkij_�

^_e_gb_ kb]gZeh\ baeh`_gh \ jZa^_e_ �� Z lZd`_ \h \gmlj_ggbo hlqzlZo K<> >��� ��@�

�
� 
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Hkgh\ghc nmgdpb_c fh^mey ::< y\ey_lky pbnjh\h_ ij_h[jZah\Zgb_ kb]gZeh\ k ij_^m�

kbebl_e_c *$66,3/(;� Ijb \ujZ[hld_ ljb]]_jZ i_j\h]h mjh\gy /��� gZ ij_^mkbebl_eb ih^Z�

zlky kb]gZe 7�+� ih dhlhjhfm ijhbkoh^bl aZihfbgZgb_ Zfieblm^� ?keb \ l_q_gb_ hij_^_ezggh�

]h \j_f_gb hdhgqZl_evguc ljb]]_j /��� g_ \ujZ[Zlu\Z_lky� lh gZ *$66,3/(; ih^Zzlky kb]gZe

K;JHK� b kbkl_fZ ]hlh\Z d ijbzfm ke_^mxs_]h ljb]]_jZ� < ijhlb\ghf kemqZ_ �� lZdlh\uo

bfimevkh\ &/.�3 ih^Zxlky gZ k^\b]h\uc j_]bklj ij_^mkbebl_ey� b gZ _]h \uoh^_ ihy\eyxlky

ZgZeh]h\u_ kb]gZeu� bf_xsb_ \b^ ihke_^h\Zl_evghklb ba �� bfimevkh\� <j_f_ggZy ^bZ]jZf�

fZ jZ[hlu *$66,3/(; ihdZaZgZ gZ jbk� ��

� ��� ������ ��� ��� ��� ��� ��� ���

7�+

� �

� ��

��

��

���

W� PPV

Ljb]]_j

&/.�3

&/.�$

K[jhk 7�+

*;

K[jhk 7�+

Jbk� �� <j_f_ggZy ^bZ]jZffZ jZ[hlu ljb]]_jghc qZklb I<>�
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Kbgojhggh k lZdlh\ufb bfimevkZfb ij_^mkbebl_ey \ujZ[Zlu\Zxlky lZdlh\u_ bfimev�

ku &/.�: ^ey ::<� AZ^_j`dZ f_`^m ^\mfy lZdlh\ufb k_jbyfb g_h[oh^bfZ ^ey dhfi_gkZpbb

\j_f_gb jZkijhkljZg_gby kb]gZeh\ \ dZ[_eyo b i_j_oh^guo ijhp_kkh\ \ fmevlbie_dkhj_� Pbn�

jh\h_ ij_h[jZah\Zgb_ hkms_kl\ey_lky :PI ihke_^h\Zl_evgh�iZjZee_evgh]h lbiZ� ihwlhfm

dhebq_kl\h lZdlh\ ^ey ::< ± ��� >hihegbl_evgu_ ljb lZdlZ g_h[oh^bfu ^ey aZ\_jr_gby ij_�

h[jZah\Zgby�

Ijb i_jbh^_ lZdlh\uo bfimevkh\ ��� gk b \j_f_gb nhjfbjh\Zgby ij_^mkbebl_ey

��� gk ijhp_kk i_j_^Zqb kb]gZeh\ \ ::< aZgbfZ_l a��� fdk� <_kv pbde Zfieblm^gh]h ZgZebaZ

aZgbfZ_l a��� fdk� WlZ \_ebqbgZ bkihevah\ZgZ ijb hp_gd_ \j_f_gguo bgl_j\Zeh\ gZ jbk� ��

;ehd�ko_fZ fh^mey ::< ijb\_^_gZ gZ jbk� �� Fh^mev kh^_j`bl � b^_glbqguo dZgZeh\

Zfieblm^gh]h ZgZebaZ b ko_fm mijZ\e_gby� h[_ki_qb\Zxsmx jZkij_^_e_gb_ lZdlh\uo bfimev�

kh\� < fh^me_ ij_^mkfhlj_gZ ko_fZ l_klbjh\Zgby� iha\heyxsZy hij_^_eblv jZ[hlhkihkh[�

ghklv dZ`^h]h dZgZeZ� Pbnjh�ZgZeh]h\u_ ij_h[jZah\Zl_eb wlhc ko_fu bkihevamxlky lZd`_ ^ey

h[s_]h kf_s_gby [Zah\hc ebgbb� Wlh kf_s_gb_ g_h[oh^bfh ^ey dhfi_gkZpbb gZqZevgh]h

mjh\gy kb]gZeh\ k ij_^mkbebl_e_c� dhlhjuc \Zjvbjm_lky \ ij_^_eZo ±��«±�� f< \ aZ\bkbfh�

klb hl gZijy`_gbc iblZgby fbdjhko_f *$66,3/(; b bo l_fi_jZlmju�

;ehd�ko_fZ Zfieblm^gh]h dZgZeZ ihdZaZgZ gZ jbk� �� >bnn_j_gpbZevguc ebg_cguc

ijbzfgbd h[_ki_qb\Z_l kh]eZkh\Zgb_ dZ[_ey b kf_s_gb_ iv_^_klZeZ� dhlhju_ ijh]jZffbjmxl�

ky ih fZ]bkljZeb D:F:D� Pbnjh\h_ ij_h[jZah\Zgb_ hkms_kl\ey_lky ���[blguf :PI� m dhlh�

jh]h bkihevamxlky � feZ^rbo jZajy^h\� Dhwnnbpb_gl ij_h[jZah\Zgby khklZ\ey_l � f<�hlkqzl�

jZ[hqbc ^bZiZahg \oh^guo Zfieblm^ ��� f<�

�

�

Jbk� �� ;ehd�ko_fZ fh^mey ::<�

,1 �

,1 �
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�
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�
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�

KO?F:

L?KLBJH<:GBY

,1 �

287

KO?F: MIJ:<E?GBY&/.�$

D

:

F

$

D



�

<uoh^gu_ dh^u :PI aZihfbgZxlky \ [mn_j_ iZfylb \ \b^_ h^gh]h [ehdZ ba

�� ��[blguo keh\� Ijb kqblu\Zgbb I<> ih ljb]]_jm i_j\h]h mjh\gy /��� \ [mn_j_ ojZgblky

lhevdh h^gZ aZibkv� ihke_ kqblu\Zgby \k_ iZfylb hqbsZxlky� < j_`bf_ kqblu\Zgby ih ljb]]_�

jm \lhjh]h mjh\gy g_h[oh^bfh ojZgblv \ iZfylb g_kdhevdh ihke_^gbo aZibk_c� lZd dZd \j_fy

\ujZ[hldb /� fh`_l ^hklb]Zlv g_kdhevdbo khl_g fdk� < ::< \u[jZg h[tzf [mn_jZ \ ��� [Zcl�

qlh iha\hey_l ojZgblv ^h �� aZibk_c� Ijb kqblu\Zgbb \u[bjZ_lky aZibkv� khhl\_lkl\mxsZy

lhfm ljb]]_jm /���� gZ dhlhjuc ijhp_kkhj /� \ujZ[hlZe iheh`bl_evgh_ j_r_gb_� :^j_k \u�

[jZggh]h [ehdZ \uqbkey_lky \ ijhp_kkhj_ /� b nhjfbjm_lky \ ko_f_ mijZ\e_gby�

IZjZee_evgh k aZibkvx \ [mn_j dh^u :PI ihklmiZxl gZ \oh^ pbnjh\h]h ^bkdjbfbgZ�

lhjZ� ]^_ hgb kjZ\gb\Zxlky k ihjh]h\uf agZq_gb_f� �� ihjh]h\� khhl\_lkl\mxsb_ �� dZgZeZf

h^ghc fbdjhko_fu *$66,3/(;� hij_^_eyxlky aZjZg__ b aZibku\Zxlky \ iZfylv ^bkdjbfbgZ�

lhjZ ijb bgbpbZebaZpbb kbkl_fu� <_ebqbgu ihjh]h\ hij_^_eyxlky ijb dZeb[jh\d_ I<> ih

baf_j_gguf agZq_gbyf iv_^_klZeZ b dhwnnbpb_glZ ij_h[jZah\Zgby dZ`^h]h dZgZeZ� ?keb

Zfieblm^Z ij_\urZ_l ihjh]� lh ihl_gpbZe gZ \uoh^_ ^bkdjbfbgZlhjZ jZ\_g eh]bq_kdhc _^b�

gbp_ \ klZg^Zjl_ WKE� \ ijhlb\ghf kemqZ_ ihl_gpbZe khhl\_lkl\m_l eh]bq_kdhfm gmex�

<uoh^u � ^bkdjbfbgZlhjh\ kh[jZgu gZ ��±dhglZdlguc jZatzf� jZkiheh`_gguc gZ

i_j_^g_c iZg_eb fh^mey� <uoh^gu_ kb]gZeu ihy\eyxlky kbgojhggh k lZdlh\hc k_jb_c &/.�$�

k ��]h ih ���c lZdl� AZ^_j`dZ f_`^m \oh^gufb kb]gZeZfb b \uoh^gufb ^Zggufb khklZ\ey_l

a��� gk �ljb lZdlZ b aZ^_j`db \ fbdjhko_fZo�� Wlb kb]gZeu i_j_^Zxlky \ fh^mev DHFI �jZa�

^_e �� b bkihevamxlky ^ey \ujZ[hldb ljb]]_jZ \lhjh]h mjh\gy�
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>ey pbnjh\h]h ij_h[jZah\Zgby kb]gZeh\ kh kqzlqbdh\ lj_dh\hc qZklb I<> jZajZ[hlZg

fh^mev ::L �Zfieblm^guc ZgZeba lj_dh\hc qZklb�� [ehd�ko_fZ dhlhjh]h ijb\_^_gZ gZ jbk� ��

Fh^mev kh^_j`bl � dZgZeZ Zfieblm^gh]h ZgZebaZ� ko_fm \ujZ[hldb lZdlh\uo kb]gZeh\ b ko_fm

mijZ\e_gby� dhlhjZy y\ey_lky bgl_jn_ckhf k fZ]bkljZevx D:F:D�

DZgZe Zfieblm^gh]h ZgZebaZ bf__l lm `_ kljmdlmjm� qlh b dZgZe ::< �jbk� ��� <oh^gu_

kb]gZeu bf_xl \b^ ihke_^h\Zl_evghklb ba ��� ihl_gpbZeh\� \_ebqbgu dhlhjuo ijhihjpbh�

gZevgu Zfieblm^Zf kb]gZeh\ k khhl\_lkl\mxsbo kljbih\ dj_fgb_\h]h kqzlqbdZ� Ebg_cguc

ijbzfgbd bf__l l_ `_ nmgdpbb� qlh b \ fh^me_ ::<� < fh^me_ ::L lZd`_ \u[jZgh ��[blgh_

ij_h[jZah\Zgb_� jZ[hqbc ^bZiZahg khklZ\ey_l ��� f<� l�_� qm\kl\bl_evghklv :PI jZ\gZ

� f<�hlkqzl�

Pbnjh\h_ ij_h[jZah\Zgb_ hkms_kl\ey_lky gZ q_l\zjluc lZdl� ihwlhfm gZ fh^mev ::L

ih^Zzlky ��� lZdlh\uc bfimevk� Kh]eZkgh ki_pbnbdZpbb ij_^mkbebl_ey 9$�� fbgbfZevguc

i_jbh^ lZdlZ fmevlbie_dkbjh\Zgby jZ\_g ��� gk� Z \j_fy nhjfbjh\Zgby ZgZeh]h\h]h kb]gZeZ

khklZ\ey_l � fdk� LZdbf h[jZahf� i_j_^ZqZ ^Zgguo aZgbfZ_l ���� fdk� _sz a��� fdk g_h[oh^b�

Jbk� �� DZgZe Zfieblm^gh]h ZgZebaZ fh^mey ::<�
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fu ^ey aZ\_jr_gby pbnjh\h]h ij_h[jZah\Zgby� LZdbf h[jZahf� fzjl\h_ \j_fy lj_dh\hc qZklb

I<> jZ\gh ���� fdk� wlZ \_ebqbgZ ij_^klZ\e_gZ gZ jbk� ��

Ij_^mkbebl_ev 9$� bf__l mjh\_gv rmfZ ]hjZa^h gb`_� q_f *$66,3/(; �kf� lZ[e� � b

lZ[e� ��� ijb wlhf hlghr_gb_ kb]gZe�rmf ^ey fbgbfZevgh bhgbabjmxs_c qZklbpu ^hklZlhqgh

\_ebdh� ^Z`_ k mqzlhf jZkij_^_e_gby aZjy^Z ih g_kdhevdbf kljbiZf� Wlh iha\hey_l aZibku\Zlv

\ iZfylv ::L lhevdh agZqbfu_ Zfieblm^u� qlh mf_gvrZ_l h[sbc h[tzf ^Zgguo b \j_fy bo

kqblu\Zgby� :gZeba ^Zgguo b bo aZibkv \ [mn_j iZfylb \ fh^me_ ::L hj]Zgbah\Zgu ke_^mx�

sbf h[jZahf�

Ih hdhgqZgbb dZ`^h]h ZdlZ ij_h[jZah\Zgby ijhba\h^blky kjZ\g_gb_ pbnjh\h]h dh^Z k

aZjZg__ hij_^_ezgguf dh^hf ihjh]Z� LZd dZd ��� dZgZeh\ 9$� bf_xl jZaebqgu_ iv_^_klZeu b

dhwnnbpb_glu mkbe_gby� lh \_ebqbgZ ihjh]Z bg^b\b^mZevgZ ^ey dZ`^h]h dZgZeZ� ��� agZq_gbc

^ey � dZgZeh\ ::L aZibku\Zxlky \h \gmlj_ggxx iZfylv ^bkdjbfbgZlhjh\ ijb bgbpbZebaZpbb

fh^mey� Wlb agZq_gby hij_^_eyxlky aZjZg__ ih ^Zgguf dZeb[jh\db I<>� < hlebqb_ hl ::<

bgnhjfZpby h ij_\ur_gbb ihjh]Z g_ \u\h^blky gZ \g_rgbc jZatzf� WlZ bgnhjfZpby bkihev�

am_lky ^ey j_r_gby� aZibku\Zlv ^Zggu_ \ [mn_j iZfylb beb g_l� ?keb ihjh] ij_\ur_g� lh \

[mn_j iZfylb aZibku\Z_lky ���[blgh_ keh\h� kh^_j`Zs__ � [bl Zfieblm^ghc bgnhjfZpbb b ��

[blguc dh^ ghf_jZ lZdlZ �hg `_ ghf_j kjZ[hlZ\r_]h kljbiZ�� KlZjrbc [bl keh\Z y\ey_lky

kem`_[guf�

>ebgZ aZibkb fh`_l kbevgh \Zjvbjh\Zlvky hl ljb]]_jZ d ljb]]_jm� lZd dZd aZ\bkbl hl

fgh]bo nZdlhjh\� fgh`_kl\_gghklb \lhjbqguo qZklbp� dhebq_kl\Z qZklbp� ihiZ\rbo \ ^Zggmx

h[eZklv kqzlqbdZ� dhebq_kl\Z kljbih\� kjZ[hlZ\rbo gZ dZ`^mx qZklbpm� dhebq_kl\Z rmfysbo

Jbk� �� ;ehd�ko_fZ fh^mey ::L�
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kljbih\ b l�^� < wlhc kblmZpbb ij_^klZ\ey_lky _kl_kl\_gguf hj]Zgbah\Zlv [ehqgmx aZibkv k

ieZ\Zxs_c ^ebghc [ehdZ� H^gZdh ijb lZdhc hj]ZgbaZpbb kbevgh aZf_^ey_lky ijhp_kk kqblu�

\Zgby ^Zgguo ijb jZ[hl_ k ljb]]_jhf \lhjh]h mjh\gy� lZd dZd Z^j_k bgl_j_kmxs_]h [ehdZ

�k\hc \ dZ`^hf dZgZe_ ::L� g_ba\_kl_g�

< ::L j_Zebah\ZgZ hj]ZgbaZpby aZibkb k nbdkbjh\Zgghc ^ebghc [ehdZ� GZ dZ`^mx aZ�

ibkv hl\h^blky [ehd ^ebghc 1& keh\� <_ebqbgZ 1& � h[sZy ^ey \k_o dZgZeh\ fh^mey� ijh]jZf�

fbjm_lky ih fZ]bkljZeb D:F:D b fh`_l [ulv \u[jZgZ hl � ^h ���� AZibkv \k_o ��� dZgZeh\

9$� g_h[oh^bfZ ijb ijh\_^_gbb dZeb[jh\db� Z lZd`_ ijb hleZ^d_ \_jrbggh]h ^_l_dlhjZ beb

ijb gZkljhcd_ fh^me_c� < kemqZ_ aZibkb nbabq_kdbo kh[ulbc \_ebqbgZ 1& \u[bjZ_lky g_�

kdhevdh [hevr_c� q_f h`b^Z_fh_ dhebq_kl\h kjZ[hlZ\rbo kljbih\� qlh[u g_ ijhbkoh^beZ

ihl_jy agZqbfhc bgnhjfZpbb� G_kdhevdh ihke_^gbo keh\ [ehdZ fh]ml hdZaZlvky imklufb�

Qlh[u hlebqblv imklu_ keh\Z hl agZqbfuo� bkihevam_lky kem`_[guc [bl� dhlhjuc mklZgZ\eb�

\Z_lky jZ\guf _^bgbp_ ijb ijhba\h^kl\_ agZqbfhc aZibkb� ?keb aZibkv \ ^Zggh_ keh\h g_ ijh�

ba\h^beZkv� lh agZq_gb_ [blZ hklZzlky gme_\uf� H[sbc h[tzf [mn_jZ \u[jZg ^hklZlhqgh [hev�

rbf� �D keh\� qlh iha\hey_l ^_j`Zlv \ iZfylb ^h �� aZibk_c iheghc ^ebgu�

Ijb kqblu\Zgbb ih ljb]]_jm \lhjh]h mjh\gy Z^j_k i_j\h]h keh\Z bgl_j_kmxs_]h [ehdZ

ij_^iheZ]Z_lky \uqbkeylv \ ijhp_kkhj_ /� ih ba\_klghc \_ebqbg_ 1& b ghf_jm /���� gZ dhlh�

juc \ujZ[hlZgh iheh`bl_evgh_ j_r_gb_� MkljZg_gb_ imkluo keh\ hkms_kl\ey_lky \ ehdZev�

ghf mijZ\eyxs_f dhfivxl_j_ ihke_ kqblu\Zgby \k_o ^Zgguo k I<>�

�
� ������**���%+���*�&'�#��� ��*���

<k_ mijZ\eyxsb_ kb]gZeu dZd ^ey ij_^mkbebl_e_c� lZd b ^ey fh^me_c Zfieblm^gh]h

ZgZebaZ� \ujZ[Zlu\Zxlky [ehdhf D:: �dhgljhee_j Zfieblm^gh]h ZgZebaZ�� H^bg fh^mev

h[_ki_qb\Z_l mijZ\e_gb_ h^ghc ]jmiiu I<>� <k_ \uoh^gu_ kb]gZeu bf_xl we_dljbq_kdbc

klZg^Zjl 1,0� ij_h[jZah\Zgb_ \ klZg^Zjlu *$66,3/(; b 9$� ijhba\h^blky khhl\_lkl\mx�

sbfb [ehdZfb \ ahg_ \_jrbggh]h ^_l_dlhjZ �jZa^_e ���

;ehd�ko_fZ fh^mey D:: ijb\_^_gZ gZ jbk� �� Fh^mev bf__l ^\Z \oh^Z ± ^ey ij_ljb]]_�

jZ i_j\h]h mjh\gy /��� b ^ey hdhgqZl_evgh]h ljb]]_jZ /���� Ih ij_ljb]]_jm \ujZ[Zlu\Z_lky

kb]gZe h`b^Zgby ljb]]_jZ� ^ebl_evghklv wlh]h kb]gZeZ khklZ\ey_l L�� LZd`_ ih /��� nhjfbjm�

_lky kb]gZe 7�+ �WUDFN�KROG� ^ey ij_^mkbebl_e_c� Wlhl kb]gZe aZ^_j`b\Z_lky gZ \j_fy L� lZd�

qlh[u i_j_iZ^ WUDFN�KROG khhl\_lkl\h\Ze fZdkbfmfm bhgbaZpbhggh]h kb]gZeZ� LZd`_ ih /���

\ujZ[Zlu\Z_lky aZij_l gZ ijhoh`^_gb_ ke_^mxs_]h ij_ljb]]_jZ� ?keb \ l_q_gb_ bgl_j\ZeZ L�

ljb]]_j g_ ijboh^bl� lh k[jZku\Zxlky 7�+ b aZij_l� b fh^mev ]hlh\ d ijbzfm ke_^mxs_]h

ij_ljb]]_jZ�

?keb \ l_q_gb_ ijhf_`mldZ L� ijboh^bl ljb]]_j� lh \ujZ[Zlu\Zxlky ke_^mxsb_ kb]gZ�

eu pbdeZ Zfieblm^gh]h ij_h[jZah\Zgby�

� aZij_l gZ ijhoh`^_gb_ ke_^mxs_]h /����

� kb]gZe 5(6(7 ^ebl_evghklvx ��� gk�

� k_jby ba 1S lZdlh\uo bfimevkh\ ^ey ij_^mkbebl_e_c k i_jbh^hf L� b kd\Z`ghklvx ����
GZqZeh wlhc k_jbb aZ^_j`Zgh hlghkbl_evgh gZqZeZ kb]gZeZ 5(6(7 gZ \j_fy L��

� k_jby ba 1D lZdlh\uo bfimevkh\ ^ey fh^me_c Zfieblm^gh]h ZgZebaZ k l_fb `_ \j_f_ggufb
iZjZf_ljZfb� gh ^hihegbl_evgh aZ^_j`ZggZy gZ \j_fy L��

� q_j_a \j_fy L� ihke_ ihke_^g_]h lZdlZ 1D \ujZ[Zlu\Z_lky kb]gZe (1'� hagZqZxsbc aZ�
\_jr_gb_ Zfieblm^gh]h ij_h[jZah\Zgby� ?]h ^ebl_evghklv nbdkbjh\ZgZ b khklZ\ey_l
��� gk� Ih _]h i_j_^g_fm njhglm k[jZku\Z_lky kb]gZe 7�+� Z ih aZ^g_fm njhglm ± kb]gZ�
eu aZij_lZ�
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<j_f_ggu_ bgl_j\Zeu L� ± L� b ^ebgu lZdlh\uo k_jbc 1S b 1D ijh]jZffbjmxlky

q_j_a rbgm D:F:D� bkoh^y ba \j_f_gguo oZjZdl_jbklbd ^Zgghc ]jmiiu I<>� FbgbfZev�

guc \j_f_gghc bgl_j\Ze hij_^_ey_lky `^msbf ]_g_jZlhjhf �[ehd ³2VF´ gZ jbk���� i_jbh^

dhlhjh]h nbdkbjm_lky k ihfhsvx dZ[_evghc aZ^_j`db b khklZ\ey_l �� gk� >bZiZahgu� \ dh�

lhjuo \hafh`gh ijh]jZffbjh\Zgb_ iZjZf_ljh\� ijb\_^_gu \ lZ[e� �� >ey lj_dh\hc qZklb

I<> bkihevam_lky fh^bnbpbjh\Zgguc dhgljhee_j� \ dhlhjhf [Zah\uc \j_f_gghc bgl_j\Ze

m\_ebq_g ^h k �� ^h �� gk k ihfhsvx ^_ebl_ey qZklhlu�

LZ[ebpZ �� <hafh`gu_ agZq_gby iZjZf_ljh\ fh^mey D:: b bo lbibqgu_ agZq_�

gby ^ey ljb]]_jghc qZklb I<>�

IZjZf_lj >bZiZahg

ijh]jZffbjh\Zgby

>bZiZahg agZ�

q_gbc

Ljb]]_jgZy

qZklv

L� � ± �� �� ± ��� gk ���

L� � ± �� �� ± ��� gk ���

L� � ± �� �� ± ��� gk ���

L� � ± �� �� ± ��� gk ���

L� � ± �� �� ± ��� gk ���

L� � ± �� �� ± ��� gk ���

1S � ± ��� � ± ��� ��

1D � ± ��� � ± ��� ��

�
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K[hj agZqbfhc bgnhjfZpbb k h^ghc ]jmiiu fh^me_c ::< hkms_kl\ey_lky [ehdhf

dhfihgh\db ^Zgguo DHFI� Kb]gZeu gZ \uoh^_ ::< \ujZ[Zlu\Zxlky kbgojhggh k lZdlh\hc

k_jb_c &/.�:� WlZ `_ k_jby bkihevam_lky fh^me_f DHFI ^ey kbgojhgbaZpbb ql_gby� >Zggu_

Jbk� �� ;ehd�ko_fZ fh^mey D::�
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i_j_^Zxlky q_j_a jZatzfu gZ i_j_^g_c iZg_eb� b agZqbfZy bgnhjfZpby b^_glbnbpbjm_lky b
aZihfbgZ_lky� Ih hdhgqZgbb ijbzfZ ^Zgguo ijhbkoh^bl bo dhfihgh\dZ \ _^bguc [ehd� dhlh�
juc i_j_^Zzlky ih ihke_^h\Zl_evghc rbg_ \ ijhp_kkhj /�� Ijb kqblu\Zgbb kbkl_fu ih ljb]�
]_jm i_j\h]h mjh\gy fh^mev DHFI \uihegy_l nmgdpbx dhfij_kkbb ^Zgguo� Kibkhd kjZ[h�
lZ\rbo kljbih\ i_j_^Zzlky ih rbg_ D:F:D \ ehdZevguc dhfivxl_j� b gZ _]h hkgh\_ nhjfb�
jm_lky jZkrbj_gguc kibkhd Z^j_kh\� ih^e_`Zsbo ql_gbx� H[tzf ^Zgguo khdjZsZ_lky� lZd dZd
gZ ^bkd aZibku\Z_lky g_ \ky Zfieblm^gZy bgnhjfZpby ]jmiiu� Z lhevdh Zfieblm^u kjZ[hlZ\�
rbo kljbih\ b bo khk_^_c� Ijb wlhf lZd`_ khdjZsZ_lky \j_fy k[hjZ ^Zgguo�

;ehd�ko_fZ fh^mey b ko_fZ h^gh]h dZgZeZ ijb\_^_gu gZ jbk� ��� < h^ghc ]jmii_ I<>
fh`_l gZoh^blvky ^h � fh^me_c ::<� ihwlhfm DHFI bf__l � b^_glbqguo dZgZeh\� < j_`bf_
ijbzfZ ^Zgguo ijhbkoh^bl nhjfbjh\Zgb_ kibkdZ Z^j_kh\ agZqbfuo kh[ulbc� AZihfbgZ_lky
lhl ghf_j lZdlZ� gZ dhlhjuc ihemq_gZ eh]bq_kdZy _^bgbpZ k khhl\_lkl\mxs_]h dZgZeZ ::<�
DZ`^uc dZgZe DHFI kh^_j`bl � [mn_jh\ iZfylb� khhl\_lkl\mxsbo � dZgZeZf ::<� < dZ`�
^uc [mn_j aZibku\Zxlky ^h �� ��[blguo keh\� Ih hdhgqZgbb ijbzfZ ^Zgguo d dh^Zf lZdlZ
^hibku\Zxlky ghf_j dZgZeZ ::< �� [blZ� b ghf_j fh^mey ::< \ ]jmii_� hg `_ ghf_j dZgZeZ
DHFI �� [blZ�� WlZ bgnhjfZpby aZibku\Z_lky \ \uoh^gmx iZfylv ijyfh]h ^hklmiZ� MijZ\�
eyxsb_ kb]gZeu ^ey [ehdh\ iZfylb \ujZ[Zlu\Zxlky ko_fhc mijZ\e_gby dZgZeZ�

Ijb i_j_^Zq_ ^Zgguo \ ijhp_kkhj /� kh^_j`bfh_ \uoh^guo [ehdh\ iZfylb dZ`^h]h
dZgZeZ kqblu\Z_lky ih h[s_c ���jZajy^ghc rbg_ ^Zgguo� Ijhlhdhe i_j_^Zqb j_Zebam_lky ko_�
fhc mijZ\e_gby� Ih \gmlj_ggbf lZdlh\uf kb]gZeZf gZ rbgm ^Zgguo ihke_^h\Zl_evgh \uklZ\�
ey_lky kh^_j`bfh_ \k_o aZibkZgguo yq__d iZfylb� Wlb kb]gZeu kh\f_klgh k mijZ\eyxsbfb
bfimevkZfb i_j_^Zxlky gZ \uoh^ghc jZatzf fh^mey�

Ijb ql_gbb ih ljb]]_jm i_j\h]h mjh\gy bgnhjfZpby i_j_^Zzlky gZ rbgm ql_gby
D:F:D koh`bf h[jZahf� I_j_^ZqZ ^Zgguo hkms_kl\ey_lky k bkihevah\Zgb_f klZg^Zjlguo
nmgdpbc ql_gby�
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Kbkl_fZ dZeb[jh\db ij_^gZagZq_gZ ^ey hij_^_e_gby dhwnnbpb_glh\ ij_h[jZah\Zgby

\k_o dZgZeh\ we_dljhgbdb� qlh g_h[oh^bfh ^ey hij_^_e_gby hilbfZevguo ihjh]h\ ^bkdjbfb�
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gZpbb� DZeb[jh\hqgu_ baf_j_gby bkihevamxlky lZd`_ ijb gZkljhcd_ kbkl_fu b hleZ^d_ ljb]�

]_jguo ijhp_kkhjh\� DZeb[jh\dZ lZd`_ kem`bl ^ey b^_glbnbdZpbb fzjl\uo dZgZeh\ b bo i_�

jbh^bq_kdhc ijh\_jdb gZ jZ[hlhkihkh[ghklv�

Ijb ijh\_^_gbb dZeb[jh\hqguo baf_j_gbc bklhqgbdhf kb]gZeh\ /��� b /��� kem`bl

\g_rgbc ]_g_jZlhj� \dexqzgguc \ eh]bdm ljb]]_jZ i_j\h]h mjh\gy� Bklhqgbdhf dZeb[jh\hq�

guo bfimevkh\ y\ey_lky fh^mev =DK �]_g_jZlhj dZeb[jh\hqguo kb]gZeh\�� [ehd�ko_fZ dhlhjh�

]h ihdZaZgZ gZ jbk� ��� Fh^mev kh^_j`bl �� g_aZ\bkbfuo ]_g_jZlhjh\ ijyfhm]hevguo bfimev�

kh\� DZ`^uc ba dZgZeh\ fh`_l [ulv hldexqzg� qlh \Z`gh ijb baf_j_gbb mjh\gy rmfh\� :f�

ieblm^u ijyfhm]hevguo bfimevkh\ aZ^Zxlky ��[blgufb pbnjhZgZeh]h\ufb ij_h[jZah\Zl_ey�

fb \ ^bZiZahg_ � ± ���� f<� LZdhc ^bZiZahg \u[jZg� bkoh^y ba dhwnnbpb_glh\ mkbe_gby b h[�

eZklb ebg_cghklb ij_^mkbebl_e_c *$66,3/(; b 9$�� lZd qlh \ ljb]]_jghc b lj_dh\hc qZklyo

I<> bkihevamxlky h^bgZdh\u_ fh^meb�

Ijyfhm]hevgZy nhjfZ dZeb[jh\hqgh]h bfimevkZ \u[jZgZ ba�aZ ijhklhlu _z j_ZebaZ�

pbb� < fh^me_ =DK bkihevam_lky klZg^Zjlguc ljZgabklhjguc dexq� >jm]hc ijbqbghc y\behkv

lh� qlh \ h[hbo ij_^mkbebl_eyo dZeb[jh\hqguf we_f_glhf y\ey_lky zfdhklv� ihwlhfm gZ \oh^

ij_^mkbebl_ey bg`_dlbjm_lky dhjhldbc bfimevk lhdZ� dZd b \ kemqZ_ bhgbaZpbhggh]h kb]gZeZ�

Njhgl ijyfhm]hevgh]h bfimevkZ ^hklZlhqgh dhjhldbc � f_g__ �� gk�� ihwlhfm dZeb[jh\hqgu_

b bhgbaZpbhggu_ kb]gZeu gZ \uoh^_ ij_^mkbebl_e_c bf_xl h^bgZdh\mx nhjfm� Wlh iha\hey_l

bkihevah\Zlv ^Zggu_ dZeb[jh\db ^ey gZkljhcdb kbkl_fu gZ jZ[hlm k nbabq_kdbf ljb]]_jhf�

>ebl_evghklv ijyfhm]hevgh]h bfimevkZ nbdkbjh\ZgZ b jZ\gZ � fdk� WlZ \_ebqbgZ \u[jZgZ�

bkoh^y ba fZdkbfZevgh \hafh`gh]h \j_f_gb nhjfbjh\Zgby ZgZeh]h\h]h kb]gZeZ� dhlhjh_ kh�

klZ\ey_l � fdk \ fbdjhko_f_ 9$��

J_ZebaZpby dZeb[jh\hqgh]h ljb]]_jZ g_ \uau\Z_l aZljm^g_gbc \ imqdh\hc b ljb]]_jghc

qZklyo I<>� H^gZdh \ lj_dh\hc qZklb ^ey ij_^mkbebl_e_c 9$� g_h[oh^bfu ^hihegbl_evgu_

mijZ\eyxsb_ kb]gZeu \ j_`bf_ dZeb[jh\db� DZd ihdZaZgh \ ij_^eh`_gbb >��@� wlb kb]gZeu

fh]ml ijhba\h^blvky ijhklhc ko_fhc� kh[jZgghc ba klZg^Zjlguo fh^me_c D:F:D�

Ijb ijh\_^_gbb dZeb[jh\db kqblu\Zgb_ kbkl_fu ijhs_� q_f ijb k[hj_ nbabq_kdhc

bgnhjfZpbb� < ljb]]_jghc qZklb I<> Zfieblm^guc ZgZeba g_ y\ey_lky g_h[oh^bfuf� l�_�

fh^meb DHFI g_ kqblu\Zxlky �_keb p_evx dZeb[jh\db g_ y\ey_lky gZkljhcdZ wlhc \_l\b�� <

lj_dh\hc qZklb lZd`_ g_l g_h[oh^bfhklb \u[hjZ agZqbfuo kh[ulbc� lZd dZd aZjZg__ ba\_klgh�

]^_ ^he`_g gZoh^blvky bgl_j_kmxsbc kb]gZe�

Jbk� ��� ;ehd�ko_fZ fh^mey =DK� 06 ± h^gh\b[jZlhj � fdk�
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<k_ kb]gZeu� mijZ\eyxsb_ jZ[hlhc ij_^mkbebl_e_c� ijhba\h^ylky fh^meyfb D:: \

we_dljbq_kdhf klZg^Zjl_ 1,0 b i_j_^Zxlky \ ahgm ^_l_dlhjZ ih dhZdkbZevguf dZ[_eyf� Wlb

kb]gZeu ^he`gu [ulv ij_h[jZah\Zgu \ we_dljbq_kdb_ mjh\gb� g_h[oh^bfu_ ^ey fbdjhko_f

*$66,3/(; b 9$�� Ij_h[jZah\Zl_eb ^ey *$66,3/(; fh]eb [u [ulv jZaf_s_gu \ fh^meyo

*;��� gh wlh ijb\_eh [u d mkeh`g_gbx ko_fu� m\_ebq_gbx jZaf_jZ fh^mey b g_h[oh^bfhklb

ih^\h^Z ^hihegbl_evguo ebgbc iblZgby� Ihwlhfm ij_h[jZah\Zl_eb \u^_e_gu \ hl^_evgmx

ko_fm� jZkiheh`_ggmx jy^hf k \_jrbgguf ^_l_dlhjhf� >ey wlhc p_eb [ue jZajZ[hlZg fh^mev

;I< �[ehd ij_h[jZah\Zl_e_c \_jrbggh]h ^_l_dlhjZ��

< lj_dh\hc qZklb I<> lZd`_ g_h[oh^bfh ij_h[jZah\Zgb_ we_dljbq_kdbo mjh\g_c

mijZ\eyxsbo kb]gZeh\� i_j_^Z\Z_fuo k khhl\_lkl\mxs_]h fh^mey D::� Kb]gZeu� mijZ\eyx�

sb_ dZeb[jh\dhc fbdjhko_f 9$�� lZd`_ ijhba\h^ylky \ klZg^Zjl_ 1,0 b ^he`gu [ulv ij_h[�

jZah\Zgu� JZaf_s_gb_ ij_h[jZah\Zl_e_c gZ ieZl_ 9$� g_`_eZl_evgh ba�aZ g_^hklZldZ k\h[h^�

gh]h f_klZ� Djhf_ lh]h� wlh ijb\_eh [u d m\_ebq_gbx jZkk_b\Z_fhc fhsghklb \gmljb jZ[hq_�

]h h[tzfZ I<>� GZebqb_ ^hihegbl_evguo pbnjh\uo kb]gZeh\ \ g_ihkj_^kl\_gghc [ebahklb hl

ij_^mkbebl_e_c ijb\_eh [u d m\_ebq_gbx dh]_j_glgh]h rmfZ� Ihwlhfm� dZd b \ kemqZ_ ljb]�

]_jghc qZklb� ij_h[jZah\Zl_eb \u^_e_gu \ hl^_evguc [ehd ;IL �[ehd ij_h[jZah\Zl_e_c lj_�

dh\hc qZklb��

IblZgb_ ij_^mkbebl_e_c lZd`_ hkms_kl\ey_lky q_j_a [ehdb ;I< b ;IL� < gbo jZaf_�

s_gu ko_fu nbevljZpbb b ij_^hojZgbl_eb ^ey aZsblu bklhqgbdh\ gZijy`_gby hl dhjhldbo

aZfudZgbc� < wlbo [ehdZo g_l we_f_glh\� ih^e_`Zsbo ijh]jZffbjh\Zgbx� ihwlhfm bkihevah�

\Zgb_ rbgu D:F:D g_ h[yaZl_evgh� < dZq_kl\_ f_oZgbq_kdh]h klZg^ZjlZ ^ey [ehdh\ ij_h[jZ�

ah\Zl_e_c [ue \u[jZg klZg^Zjl ©<brgyª ^\hcghc \ukhlu� lZd dZd g_kdhevdh lZdbo dj_clh\ b

imkluo fh^me_c bf_ehkv \ gZebqbb�

Kbkl_fZ jZkij_^_e_gby kb]gZeh\ b gZijy`_gbc \ ahg_ I<> ihdZaZgZ ko_fZlbq_kdb gZ

jbk� ��� <k_ fh^meb jZaf_s_gu \ h^ghf dj_cl_ �dj_cl ij_h[jZah\Zl_e_c�� dhlhjuc jZkiheh�

`_g gZ jZkklhygbb a� f hl I<>� < dZq_kl\_ bklhqgbdh\ gZijy`_gby \u[jZgu klZg^Zjlgu_

[ehdb ;GG���� b ;KM� Dj_cl ij_h[jZah\Zl_e_c b bklhqgbdb iblZgby mklZgh\e_gu \ klZg^Zjl�

ghc klhcd_ ©<brgyª�

Fh^mev ;I< bf__l � b^_glbqguo dZgZeZ� dZ`^uc dZgZe ih^dexqzg d � fh^meyf *;�� k

ihfhsvx re_cnZ� <oh^gu_ kb]gZeu i_j_^Zxlky q_j_a jZatzfu gZ i_j_^g_c iZg_eb� Z gZijy�

`_gby iblZgby ± q_j_a aZ^gxx iZg_ev dj_clZ� Ij_h[jZah\Zggu_ mijZ\eyxsb_ kb]gZeu i_j_�

^Zxlky ih dhZdkbZevguf dZ[_eyf� Kh]eZkmxsb_ khijhlb\e_gby jZaf_s_gu gZ ihke_^g_f

jZatzf_ re_cnZ� ihwlhfm ijb g_h[oh^bfhklb d re_cnm fh`_l ih^dexqZlvky f_gvr__ dhebq_�

kl\h ij_^mkbebl_e_c� H^bg fh^mev ;I< ij_^gZagZq_g ^ey h^ghc ]jmiiu I<>� \ dj_cl_ jZa�

f_s_gh � fh^me_c h^bgZjghc rbjbgu ��� ff��

Fh^mev ;IL bf__l � dZgZeh\� dZ`^uc ij_^gZagZq_g ^ey h^gh]h dj_fgb_\h]h kqzlqbdZ�

< fbgbfZevghc dhgnb]mjZpbb I<> �lZ[e� �� \ lj_dh\hc qZklb bf_xlky � kqzlqbdZ� lZd qlh ^\Z

dZgZeZ ;IL g_ aZ^_ckl\h\Zgu� Fh^mev bf__l h^bgZjgmx rbjbgm� <oh^gu_ kb]gZeu i_j_^Zxl�

ky q_j_a dhZdkbZevgu_ jZatzfu gZ i_j_^g_c iZg_eb� <k_ gZijy`_gby iblZgby ih^\h^ylky q_j_a

aZ^gxx iZg_ev dj_clZ� < kbkl_f_ bkihevam_lky h^bg fh^mev ;IL�

Dj_cl ij_h[jZah\Zl_e_c bf__l �� f_kl� � ba dhlhjuo aZgylu [ehdZfb ij_h[jZah\Zl_e_c�

JZkiZcdZ \k_o �� jZatzfh\ aZ^g_c iZg_eb b^_glbqgZ� lZd qlh fh^meb fh]ml aZgbfZlv ex[u_

f_klZ \ dj_cl_� GZijy`_gby iblZgby hl \g_rgbo bklhqgbdh\ ih^\h^ylky q_j_a jZatzfu� mklZ�

gh\e_ggu_ gZ \g_rg_c iZg_eb� dhlhjZy aZdj_ie_gZ k aZ^g_c klhjhgu dj_clZ� GZ wlhc `_ iZg_eb

jZaf_s_gu �� dhZdkbZevguo jZatzfh\� q_j_a dhlhju_ fh`_l hkms_kl\eylvky ^bklZgpbhgguc

dhgljhev \k_o gZijy`_gbc iblZgby� ih^\_^zgguo d dj_clm�
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:jobl_dlmjZ we_dljhgbdb kqblu\Zgby \_jrbggh]h ^_l_dlhjZ K<> jZajZ[hlZgZ bkoh^y
ba lj_[h\Zgbc wdki_jbf_glZ� hj]ZgbaZpbb ljb]]_jZ b m^h[kl\Z wdkiemZlZpbb� OZjZdl_jbklbdb
dj_fgb_\uo ^_l_dlhjh\ b ZgZeba \j_f_gguo ^bZ]jZff i_j_^Zqb kb]gZeh\ hij_^_ebeb \u[hj
we_dljhgbdb ij_^\Zjbl_evgh]h mkbe_gby� GZ hkgh\_ wlh]h \u[hjZ jZajZ[hlZgZ kbkl_fZ j_]bkl�
jZpbb� hj]Zgbah\ZggZy \ � ]jmii�

Bkihevamxlky ^\Z lbiZ fh^me_c pbnjh\h]h ij_h[jZah\Zgby� \ dhlhjuo lZd`_ ijhba\h�
^blky ij_^\Zjbl_evguc ZgZeba Zfieblm^ghc bgnhjfZpbb� < imqdh\hc b ljb]]_jghc qZklyo
I<> wlhl ZgZeba g_h[oh^bf ^ey ljb]]_jZ \lhjh]h mjh\gy� < lj_dh\hc qZklb hg bkihevam_lky
^ey mf_gvr_gby h[tzfZ ^Zgguo� <k_ ij_^mkbebl_eb b fh^meb j_]bkljZpbb bkihevamxl h^gh�
lbigu_ mijZ\eyxsb_ kb]gZeu� dhlhju_ ijhba\h^ylky dhgljhee_jhf Zfieblm^guo ij_h[jZah�
\Zgbc� Wlhl fh^mev iha\hey_l gZkljZb\Zlv \j_f_ggu_ oZjZdl_jbklbdb kb]gZeh\�

Kbkl_fZ j_]bkljZpbb jZajZ[hlZgZ k mqzlhf \dexq_gby ljb]]_jZ \lhjh]h mjh\gy� Bg�
nhjfZpby h kjZ[hlZ\rbo kljbiZo kh[bjZ_lky b dhfihgm_lky \ ki_pbZevguo fh^meyo� WlZ bg�
nhjfZpby fh`_l [ulv i_j_^ZgZ \g_rg_fm ihlj_[bl_ex ih ihke_^h\Zl_evghc ebgbb� WlZ bg�
nhjfZpby lZd`_ ^hklmigZ ih rbg_ D:F:D b bkihevam_lky ^ey dhfij_kkbb ^Zgguo ijb kqb�

lu\Zgbb ih ljb]]_jm i_j\h]h mjh\gy�

GZebqb_ [hevrh]h dhebq_kl\Z bgnhjfZpbhgguo dZgZeh\ ihlj_[h\Zeh kha^Zgby dZeb[�

jh\hqghc kbkl_fu� hkgh\Zgghc gZ fh^meyo ]_g_jZlhjh\ dZeb[jh\hqguo kb]gZeh\� DZeb[jh\hq�

gu_ baf_j_gby g_h[oh^bfu ^ey gZkljhcdb mijZ\eyxsbo kb]gZeh\ b hij_^_e_gby ihjh]h\

pbnjh\hc j_]bkljZpbb \ fh^meyo Zfieblm^gh]h ZgZebaZ�

H[s__ dhebq_kl\h fh^me_c kbkl_fu j_]bkljZpbb� ij_^mkbebl_e_c b ij_h[jZah\Zl_e_c

\_jrbggh]h ^_l_dlhjZ mklZgh\db K<> ijb\_^_gh \ lZ[e� �� D gZklhys_fm \j_f_gb aZ\_jr_gZ

l_ogbq_kdZy jZajZ[hldZ \k_o fh^me_c� <k_ fh^meb ijhba\_^_gu \ HW: BN<W� hleZ`_gu b

bkihevah\Zebkv \ k_ZgkZo gZ mklZgh\d_ K<>�
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Jbk� ��� JZkij_^_e_gb_ mijZ\eyxsbo kb]gZeh\ b iblZgby ij_^mkbebl_e_c�
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LZ[ebpZ �� KhklZ\ we_dljhgbdb I<>�

Lbi Imqdh\Zy qZklv Ljb]]_jgZy qZklv Lj_dh\Zy qZklv

Dhe�\h \oh^guo dZgZeh\ ��� ���� ����

Ij_^mkbebl_ev *;�� « �� *;�� « �� 9$� « ��

Dhe�\h \uoh^guo dZgZeh\ �� ��� ��

:fieblm^guc ZgZeba ::< « � ::< « �� ::L« �

MijZ\e_gb_ D:: « � D:: « � D::« �

Dhfihgh\dZ DHFI« � DHFI« � ���

Ij_h[jZah\Zgb_ ;I< « � ;I< « � ;IL « �

DZeb[jh\dZ =DK « � =DK « � =DK « �

:\lhju [eZ]h^Zjgu :�G�Kulbgm� kihkh[kl\h\Z\r_fm ijh\_^_gbx jZ[hl ih jZajZ[hld_

b ijhba\h^kl\m fh^me_c� Z lZd`_ K�=� ;ZkbeZ^a_ b I�N� ?jfheh\m aZ ihe_agu_ h[km`^_gby�

�+���$�*������%�"�

>�@ $UGDVKHY (� HW DO� 3URSRVDO DQ H[SHULPHQW IRU VWXG\LQJ PHFKDQLVPV RI FKDUP SDUWLFOH SURGXFWLRQ DQG GH�

FD\V LQ SS�LQWHUDFWLRQV DW �� *H9�F� ± 3UHSULQW ,+(3 ����� �������

>�@ DmjqZgbgh\ E� E� We_dljhgbdZ kqblu\Zgby \_jrbggh]h ^_l_dlhjZ� �Ij_^eh`_gb_�� <gmlj� hlqzl

K<> WE � ����� �������

>�@ ;h]^Zgh\Z =�:� b ^j� Kl_g^ ^ey baf_j_gbc dj_fgb_\uo kqzlqbdh\ \_jrbggh]h ^_l_dlhjZ mklZgh\�

db K<>� ± Ij_ijbgl BN<W �������� Ijhl\bgh� �����

>�@ ;h]^Zgh\Z =�:� b ^j� Kbkl_fZ kbgojhgbaZpbb b aZimkdZ mklZgh\db ©Ki_dljhf_lj k <_jrbgguf >_�

l_dlhjhfª �K<>���� ± Ij_ijbgl GBBYN F=M ������������Fhkd\Z� �����

>�@ Dbjxgbg :�(�� DmjqZgbgh\ E�E�� E_\bpdbc F�K� b ^j� Fh^_ebjh\Zgb_ oZjZdl_jbklbd Zdlb\ghc

fbr_gb ba dj_fgb_\uo kq_lqbdh\� ± Ij_ijbgl BN<W �������� Ijhl\bgh� �����

>�@ Fbdjhko_fZ� bkihevam_fZy \ K<>� y\ey_lky fh^_jgbaZpb_c ij_^mkbebl_ey� hibkZggh]h \ jZ[hl_�

-�&� 6DQWLDUG� :� %HXVFK� 6� %X\WDHUW HW DO� *$63/(; D /RZ�QRLVH $QDORJ 6LJQDO 3URFHVVRU IRU 5HDGRXW

RI *DVHRXV 'HWHFWRUV� 3UHSULQW &(51�(&3������ ������

>�@ <Zkbev_\ F�<�� K_gvdh <�:�� Khe^Zlh\ F�F�� PxiZ X�I� <hkvfbdZgZevguc :PI ^ey Zfieblm^gh�

]h ZgZebaZ kb]gZeh\ \_jrbggh]h ^_l_dlhjZ K<>��� ± Ij_ijbgl BN<W �������� Ijhl\bgh� �����

>�@ 3�$QVHO� 5�%RXOWHU� $�&]HUPDN HW DO� &026 ORZ QRLVH PRQROLWKLF IURQWHQGV IRU 6L VWULS GHWHFWRU UHDGRXW

1XFO� ,QVWU� DQG 0HWKRGV $��� ������ ��������

>�@ :^j_k nbjfu ,GHDV� ijhba\h^ys_c fbdjhko_fm 9$�� KWWS���ZZZ�LGHDV�QR�

>��@ DmjqZgbgh\ E�E� Kbkl_fZ we_dljhgghc dZeb[jh\db \_jrbggh]h ^_l_dlhjZ� <gmlj� hlqzl K<> <>

� ����� �������

>��@ DmjqZgbgh\ E� E� We_dljhgbdZ \ ahg_ \_jrbggh]h ^_l_dlhjZ mklZgh\db K<>��� <gmlj� hlqzl K<>

WE � ����� �������

>��@ DmjqZgbgh\ E� E� DZ[_evgu_ kh_^bg_gby \_jrbggh]h ^_l_dlhjZ� <gmlj� hlqzl K<> WE � �����

�������

Jmdhibkv ihklmibeZ �� bxgy ���� ]h^Z�
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E�E� DmjqZgbgh\ b ^j�

We_dljhgbdZ kqblu\Zgby \_jrbggh]h ^_l_dlhjZ K<>�

Hjb]bgZe�fZd_l ih^]hlh\e_g k ihfhsvx kbkl_fu:25'�

J_^Zdlhj G�<� ?`_eZ� L_ogbq_kdbc j_^Zdlhj G�<�Hjeh\Z�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

Ih^ibkZgh d i_qZlb ����������� NhjfZl �� o ����� Hnk_lgZy i_qZlv�

I_q�e� ����� Mq��ba^�e� ���� LbjZ` ���� AZdZa ��� � Bg^_dk �����

EJ ������� �����������

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

=GP JN Bgklblml nbabdb \ukhdbo wg_j]bc

������� Ijhl\bgh Fhkdh\kdhc h[e�
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