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K�<� =jb]hj_gdh� K�X� M^h\bq_gdh

GZmqgh�bkke_^h\Zl_evkdbc bgklblml we_dljhnbabq_kdhc ZiiZjZlmju bf� >�<� ?nj_fh\Z�

KZgdl�I_l_j[mj]� Jhkkby

<\_^_gb_

Kbkl_fZ \g_rg_c bg`_dpbb ij_^gZagZq_gZ ^ey nhjfbjh\Zgby b ljZgkihjlbjh\db imqdZ hljbpZ�

l_evguo bhgh\ G
�
k lhdhf [he__ � f: b wg_j]b_c ����� dw< gZ jZkklhygb_ g_kdhevdbo f_ljh\ ^h pbdehljhgZ�

HgZ \dexqZ_l \ k_[y� ieZaf_gguc bklhqgbd bhgh\� we_dljhklZlbq_kdmx hilbdm ^ey nhjfbjh\Zgby imqdZ�

dZgZe ljZgkihjlbjh\db k we_f_glZfb fZ]gblghc nhdmkbjmxs_c kbkl_fu b bgne_dlhj� Hkh[_gghklvx lZdh]h

bg`_dlhjZ y\ey_lky gZl_dZgb_ ]ZaZ \ dZgZe ljZgkihjlbjh\db ba ieZaf_ggh]h bklhqgbdZ bhgh\� Iehlghklv

g_cljZevgh]h ]ZaZ� ihklmiZxs_]h ba bhggh]h bklhqgbdZ� iZ^Z_l ih gZijZ\e_gbx d pbdehljhgm� aZ kbkl_fhc
we_dljhklZlbq_kdhc nhdmkbjh\db b ^hmkdhj_gby imqdZ ^Z\e_gb_ ihjy^dZ ��

��
Lhj� \ h[eZklb fZ]gblghc nh�

dmkbjmxs_c kbkl_fu � ihjy^dZ ��
��
Lhj b \[ebab pbdehljhgZ � ��

��
Lhj� < j_amevlZl_ bhgbaZpbb ]ZaZ imq�

dhf \ dZgZe_ ljZgkihjlbjh\db gZdZieb\Zxlky \lhjbqgu_ aZjy`_ggu_ qZklbpu� dhlhju_ dhfi_gkbjmxl h[t�

_fguc aZjy^ imqdZ� < we_dljhklZlbq_kdhc nhjfbjmxs_c kbkl_f_ imqhd hklZ_lky g_kdhfi_gkbjh\Zgguf ih

aZjy^m ba�aZ jZkk_b\Zgby ieZafu gZ we_dljh^u� gZoh^ysb_ky ih^ [hevrbf ihl_gpbZehf�

KZfhkh]eZkh\Zggh_ imqdh\h�ieZaf_ggh_ we_dljbq_kdh_ ihe_ >�@ fh`_l hdZau\Zlv \ebygb_ gZ ^bgZ�

fbdm ij_pbabhgguo bhgguo imqdh\ k fZeuf nZah\uf h[t_fhf b fZehc m]eh\hc jZkoh^bfhklvx >�@� Dhee_d�
lb\gu_ ijhp_kku� k\yaZggu_ k \ha[m`^_gb_f imqdhf ki_dljZ kh[kl\_gguo dhe_[Zgbc ieZafu� ijb\h^yl d

gZ]j_\m qZklbp imqdZ� Z lZd`_ d ^bgZfbq_kdhc ^_dhfi_gkZpbb h[t_fgh]h aZjy^Z imqdZ >�@� JZg__ ijb bkke_�

^h\Zgbb ^bgZfbdb bhggh]h imqdZ \ ijhkljZgkl\_ k\h[h^gh]h ^j_cnZ b \ h[eZklb fZ]gblghc hilbdb imqdh\h�

ieZaf_ggh_ \aZbfh^_ckl\b_ g_ mqblu\Zehkv >�@�

P_ev gZklhys_c jZ[hlu � k ihfhsvx mjZ\g_gby DZiqbgkdh]h ^ey h]b[Zxs_c imqdZ >�@ hij_^_eblv
\ebygb_ \lhjbqguo aZjy`_gguo qZklbp gZ ^bgZfbdm hljbpZl_evguo bhgh\� qlh iha\hebl kdhjj_dlbjh\Zlv

iZjZf_lju bg`_dlhjZ b kh]eZkh\Zlv wfbllZgk imqdZ k Zdk_ilZgkhf pbdehljhgZ�

Hij_^_e_gb_ mkeh\bc imqdh\h�ieZaf_ggh]h \aZbfh^_ckl\by \ dZgZe_ ljZgkihjlbjh\db

< ijhkljZgkl\_ k\h[h^gh]h ^j_cnZ b \ h[eZklb fZ]gblghc hilbdb g_ij_ju\guc imqhd hljbpZl_ev�

guo bhgh\ iheghklvx kdhfi_gkbjh\Zg ih h[t_fghfm aZjy^m� ihkdhevdm ijb jZ[hq_f ^Z\e_gbb ��
��
Lhj \j_�

fy dhfi_gkZpbb agZqbl_evgh f_gvr_ \j_f_gb moh^Z ieZaf_gguo bhgh\ gZ kl_gdm bhghijh\h^Z� < wlbo mkeh�

\byo gZ imqhd ^_ckl\m_l \ jZ^bZevghf gZijZ\e_gbb keZ[h_ klZpbhgZjgh_ Zf[biheyjgh_ ihe_ ieZafu >�@�

Wdki_jbf_glZevgu_ j_amevlZlu >�@ ihdZau\Zxl� qlh we_dljbq_kdh_ ihe_ \ imqd_ agZqbl_evgh \ur_ jZkq_l�

gh]h agZq_gby� GZ hljbpZl_evgu_ bhgu \ [ukljh hkpbeebjmxs_f ihe_ bhgguo dhe_[Zgbc ieZafu� \ha[m`�

^Z_fuo imqdhf� ihfbfh Zf[biheyjgh]h ihey ^_ckl\m_l _s_ b ^hihegbl_evgh_ ihklhyggh_ we_dljbq_kdh_

ihe_� d\Z^jZlbqgh aZ\bkys__ hl Zfieblm^u i_j_f_ggh]h ihey� FZdkbfZevgZy \_ebqbgZ wlh]h ihey khbaf_�

jbfZ k hp_gdhc agZq_gby ihey� hij_^_ey_fhc ba jZ[hlu >�@�
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 M � Zfieblm^Z gZkus_gguo bhgguo dhe_[Zgbc ijb aZo\Zl_ \ gbo bhgh\

ieZafu�
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SLZ � nZah\Zy kdhjhklv b e_g]fxjh\kdZy qZklhlZ bhgguo dhe_[Zgbc khhl\_lkl\_g�

gh�
A

N � ihi_j_qgh_ \hegh\h_ qbkeh�
L

P � fZkkZ bhgZ�
H

7 � l_fi_jZlmjZ we_dljhgh\ ieZafu�
E
U � jZ^bmk imq�

dZ� Ij_^iheZ]Z_lky� qlh \iehlv ^h g_ebg_cgh]h h]jZgbq_gby Zfieblm^u ihi_j_qgu_ bhggu_ dhe_[Zgby
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� kghkbfu_ \^hev imqdZ� gZjZklZxl wdkihg_gpbZevgh k ebg_cguf bgdj_f_glhf �a ��]NH[S�,P = �
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ijh^hevgh_ \hegh\h_ qbkeh�� Lh]^Z jZkklhygb_� gZ dhlhjhf ijhbkoh^bl gZkus_gb_ dhe_[Zgbc� hij_^_ey_lky
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� � Zfieblm^Z gZqZevguo \hafms_gbc \ ieZaf_�

Ih^ ^_ckl\b_f ihi_j_qguo bhgguo dhe_[Zgbc \hajZklZ_l ihlhd bhgh\ ieZafu gZ kl_gdm dZf_ju b

ijb kdhjhklb ihlhdZ ihjy^dZ kdhjhklb bhggh]h a\mdZ ���

LH6
�P�7�Y  gZqbgZ_lky ^_dhfi_gkZpby h[t_fgh]h

aZjy^Z imqdZ� Ijb hljbpZl_evghf jZ^bZevghf i_j_iZ^_ ihl_gpbZeZ \ imqd_ \ g_kdhevdh \hevl iehlghklv

ieZaf_gguo we_dljhgh\
H

� j_adh iZ^Z_l� < mkeh\byo
�

E
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bhgu ieZafu aZo\Zlu�

\Zxlky b \ughkylky m`_ lhevdh \ ijh^hevghf gZijZ\e_gbb� ]^_
L

� � iehlghklv bhgh\ ieZafu�
E

� � kdhjhklv

imqdZ� G_ebg_cgh_ h]jZgbq_gb_ Zfieblm^u ihl_gpbZeZ bhgguo dhe_[Zgbc ijhbkoh^bl gZ mjh\g_
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ZM   � g_^hklZlhqghf ^ey aZo\ZlZ bhgh\ ieZafu \ ihi_j_qghf gZijZ\e_�

gbb� GZ ijh^hevguc \ughk bhgh\ ieZafu ijb hljbpZl_evghf i_j_iZ^_ ihl_gpbZeZ \ imqd_ mdZau\Z_l wdki_�

jbf_glZevguc nZdl >�@�

KlZpbhgZjguc ihl_gpbZe ^_dhfi_gkbjh\Zggh]h imqdZ hij_^_ey_lky ba mjZ\g_gby ImZkkhgZ b mjZ\�

g_gby g_ij_ju\ghklb ieZaf_gguo bhgh\ b bf__l \b^
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� � lhd imqdZ�

L
� � k_q_gb_ bhgbaZpbb fhe_dmeu ]ZaZ bhghf imqdZ� �]�Q

J
� jZkij_^_e_gb_ iehlghklb

]ZaZ \^hev bg`_dlhjZ�
dj

� � jZkklhygb_� gZqbgZy k dhlhjh]h imqhd ^_dhfi_gkbjh\Zg�

Fh^_ebjh\Zgb_ ^bgZfbdb imqdZ \ dZgZe_ ljZgkihjlbjh\db

JZkq_l ^bgZfbdb imqdZ hljbpZl_evguo bhgh\ \ dZgZe_ k\h[h^gh]h ^j_cnZ b \ q_luj_o d\Z^jmihev�

guo fZ]gblguo ebgaZo ijh\h^beky gZ hkgh\_ j_r_gby mjZ\g_gby h]b[Zxs_c imqdZ� \dexqZxs_]h \ k_[y

kbem Fbee_jZ b kbem dmehgh\kdh]h jZkklZedb\Zgby qZklbqgh dhfi_gkbjh\Zggh]h beb iheghklvx g_kdhfi_g�
kbjh\Zggh]h ih h[t_fghfm aZjy^m imqdZ�
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]^_ � � wfbllZgk imqdZ gZ \uoh^_ ba we_dljhklZlbq_kdhc kbkl_fu nhjfbjh\Zgby�
E
: � wg_j]by imqdZ� * ±

]jZ^b_gl fZ]gblgh]h ihey d\Z^jmihevghc ebgau� KbeZ Fbee_jZ
F

H( hij_^_ey_lky nhjfmehc ��� k mq_lhf

wdkihg_gpbZevgh]h gZjZklZgby bhgguo dhe_[Zgbc \^hev imqdZ ^h lhqdb bo gZkus_gby� kbeZ dmehgh\kdh]h

jZkklZedb\Zgby qZklbqgh kdhfi_gkbjh\Zggh]h ih aZjy^m imqdZ� ijhihjpbhgZevgZy �]�U�M � hij_^_ey_lky k

ihfhsvx ���� Z \ kemqZ_ \Zdmmfgh]h imqdZ
EE

Y�, M � Qbke_ggh_ bgl_]jbjh\Zgb_ ^bnn_j_gpbZevgh]h mjZ\�

g_gby ��� ijh\h^behkv f_lh^hf Jmg]_�DmllZ�

IZjZf_lju imqdh\h�ieZaf_gghc kbkl_fu b dZgZeZ ljZgkihjlbjh\db \u[jZgu ke_^mxsbfb� lhd b

wg_j]by imqdZ khhl\_lkl\_ggh
�

E
,  �� f: b

E
:  �� dw<� aZ mkdhjyxsbf we_dljh^hf � �] t � m]he koh^b�

fhklb imqdZ d hkb ����
��
jZ^�� jZ^bmk imqdZ E�  ��� kf� wfbllZgk �  ��

��
kf�jZ^�� jZ^bmk bhghijh\h^Z

5  � kf b iehlghklv fhe_dmeyjgh]h ]ZaZ \h^hjh^Z J�  ������
��
kf

��
�J  ����

��
Lhj �� L�  ������

���
kf

�
�

L_fi_jZlmjZ we_dljhgh\ ieZafu \ h[eZklb imqdZ ih hp_gd_ >�@ H� | �� w<� Z gZ ]jZgbp_ k dZf_jhc \ j_amev�

lZl_ hoeZ`^_gby we_dljhggh]h ]ZaZ H� | � w<�

JZkij_^_e_gb_ ^Z\e_gby ]ZaZ \^hev bg`_dlhjZ ij_^klZ\e_gh gZ jbk��� FbgbfZevgh_ agZq_gb_ Zf�

ieblm^u ihl_gpbZeZ kihglZggh \ha[m`^Z_fuo bhgguo dhe_[Zgbc ieZafu iheZ]Z_lky ��
�
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\hegh\uo qbk_e
A

N b
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N b iehlghklb we_dljhgh\ ieZafu H� hij_^_eyxlky ih nhjfmeZf >�@� LZd� \ lhqd_
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� Hlf_lbf� qlh ^ey hij_^_e_gby \_ebqbg \hegh\uo qbk_e \ dhfi_gkbjh\Zgghf imqd_ bkihevah�

\Zehkv \j_fy `bagb ieZaf_gguo bhgh\ ijb bo moh^_ gZ kl_gdm dZf_ju kh kdhjhklvx bhggh]h a\mdZ b gZeb�
qbb hoeZ`^_gguo we_dljhgh\� Z \ ^_dhfi_gkbjh\Zgghf imqd_ mqblu\Zehkv \j_fy `bagb bhgh\ ijb bo moh^_

\^hev kbkl_fu k l_ieh\hc kdhjhklvx� hij_^_ey_fhc l_fi_jZlmjhc �L� ���� w<�
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Jbk� �� JZkij_^_e_gb_ ^Z\e_gby ]ZaZ \^hev hkb bg`_dlhjZ�

< wlbo mkeh\byo bhgguc imqhd ^\b`_lky iheghklvx kdhfi_gkbjh\Zgguf ih h[t_fghfm aZjy^m ^h

lhqdb dj� | �� kf� ijb wlhf gZkus_gb_ bhgguo dhe_[Zgbc ieZafu ijhbkoh^bl gZ jZkklhygbb
aZo
� | ��� kf�

K iZ^_gb_f iehlghklb ]ZaZ \^hev bg`_dlhjZ mf_gvrZ_lky \_ebqbgZ \hegh\h]h qbkeZ
A

N � Z kdhjhklv ihlhdZ

bhgh\ ieZafu gZ kl_gdm dZf_ju� jZ\gZy nZah\hc kdhjhklb dhe_[Zgbc
An� � \hajZklZ_l b ijb � t �� kf ^h�

klb]Z_l kdhjhklb bhggh]h a\mdZ
6

� � l�_� imqhd klZgh\blky ^_dhfi_gkbjh\Zgguf ih aZjy^m� GZ wlhf mqZkld_

^j_cnZ \uihegy_lky mkeh\b_ \ughkZ bhgh\ ieZafu \^hev imqdZ� k jhklhf � m\_ebqb\Z_lky ^_dhfi_gkZpby

imqdZ b gZ \oh^_ \ i_j\mx fZ]gblgmx ebgam kl_i_gv ^_dhfi_gkZpbb ^hklb]Z_l ����

GZ jbk� � ij_^klZ\e_gu h]b[Zxsb_ imqdZ ijb ljZgkihjlbjh\d_ \ mkeh\byo \ZdmmfZ b k mq_lhf imq�

dh\h�ieZaf_ggh]h \aZbfh^_ckl\by� =jZ^b_glu fZ]gblgh]h ihey \ q_luj_o d\Z^jmiheyo bf_eb \_ebqbgm�

*�  ��� 7�f� *�  ��� 7�f� *�  ��� 7�f� *�  ��� 7�f� < mkeh\byo \ZdmmfZ hilbfZevgu_ agZq_gby ]jZ^b_glZ

fZ]gblgh]h ihey \ ebga_ g_ mkljZgyxl ihl_jb lhdZ imqdZ gZ kl_gd_� < kemqZ_ ]Zah\hc dhfi_gkZpbb k m\_eb�

q_gb_f ]jZ^b_glZ ihey \ ihke_^g_f d\Z^jmihe_ k ��� L�f ^h ��� L�f m^Z_lky fbgbfbabjh\Zlv jZ^bmk b h[_k�

i_qblv lj_[m_fmx koh^bfhklv imqdZ d hkb�
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>�@ M^h\bq_gdh K�X� D l_hjbb klZpbhgZjgh]h khklhygby jZaj_`_gghc bhggh�imqdh\hc ieZafu�@LN� ����� ��� k�������

>�@ <Z]Zgh\ G�=�� Kb^hjh\ <�I�� M^h\bq_gdh K�X�Fh^_ebjh\Zgb_ kbkl_fu nhjfbjh\Zgby bhggh]h imqdZ

^ey fgh]hdZgZevgh]h <Q�mkdhjbl_ey \ bg`_dlhj_ g_cljZevguo Zlhfh\� <:GL�

K_j�L_jfhy^_jguc kbgl_a� \ui��� k�������

>�@ M^h\bq_gdh K�X� D l_hjbb ^_dhfi_gkZpbb h[t_fgh]h aZjy^Z bhggh]h imqdZ�@LN� �������� k���������

>�@ :nZgZkv_\ X�<� <hjh]mrbg F�N�� =jb]hj_gdh K�<�� KljhdZq :�I�� Wdki_jbf_glZevguc kl_g^

^ey hljZ[hldb kbkl_f \g_rg_c bg`_dpbb pbdehljhgh\� L_a�^hde� � kh\_sZgbx ih

ijbf_g_gbx mkdhjbl_e_c aZjy`_gguo qZklbp \ ijhfure_gghklb b f_^bpbg_� KI[�� ����� k�����

>�@ M^h\bq_gdh K�X� >bgZfbdZ dhfi_gkbjh\Zgguo imqdh\ aZjy`_gguo qZklbp \h \g_rg_f

fZ]gblghf b kh[kl\_gguo iheyo�@LN� �������� k���������

>�@ 6KHUPDQ -�� 3LWFKHU (�� 6WHYHQV 5��$OOLVRQ 3� /RZ�HQHUJ\ +� LRQ EHDP VSDFH FKDUJH � QHXWUDOL]DWLRQ

PHDVXUHPHQWV DW /RV $ODPRV� .LHY 6HPLQDU RI SK\V� DQG WHFK� RI LQWHQVH LRQ VRXUFHV DQG EHDPV������

Jbk� �� H]b[Zxsb_ imqdZ \ mkeh\byo� � � \Z�

dmmfZ� � ± qZklbqghc ^_dhfi_gkZpbb� � ± iheghc

dhfi_gkZpbb �[_a mq_lZ ijh^hevgh]h \ughkZ

ieZaf_gguo bhgh\��


