
GZbf_gh\Zgb_ bgklblmlZ�N_^_jZevgh_ ]hkm^Zjkl\_ggh_ [x^`_lgh_ mqj_`^_gb_ gZmdb

Bgklblml dhkfhnbabq_kdbo bkke_^h\Zgbc b jZkijhkljZg_gby jZ^bh\heg>Zevg_\hk�

lhqgh]h hl^_e_gby Jhkkbckdhc ZdZ^_fbb gZmd

�BDBJ ><H J:G�

Hlq_l ih hkgh\ghc j_n_j_glghc ]jmii_ � H[sZy nbabdZ

>ZlZ nhjfbjh\Zgby hlq_lZ� ����������

H;S:Y O:J:DL?JBKLBD: G:MQGHC HJ=:GBA:PBB

BgnjZkljmdlmjZ gZmqghc hj]ZgbaZpbb

��Ijhnbev ^_yl_evghklb kh]eZkgh i_j_qgx� ml\_j`^_gghfm ijhlhdhehf aZk_^Zgby

F_`\_^hfkl\_gghc dhfbkkbb ih hp_gd_ j_amevlZlb\ghklb ^_yl_evghklb gZmq�

guo hj]ZgbaZpbc� \uihegyxsbogZmqgh�bkke_^h\Zl_evkdb_� hiulgh�dhgkljmd�

lhjkdb_ b l_ogheh]bq_kdb_ jZ[hlu ]jZ`^Zgkdh]h gZagZq_gby hl �� yg\Zjy ����

]��>E�����ij

©=_g_jZpby agZgbcª�Hj]ZgbaZpby ij_bfms_kl\_ggh hjb_glbjh\ZgZ gZ ihemq_gb_ gh\uo

agZgbc�OZjZdl_jbam_lky \ukhdbf mjh\g_f im[ebdZpbhgghc Zdlb\ghklb� \ l�q� \ \_^msbo

fbjh\uo `mjgZeZo� Bkke_^h\Zgby b jZajZ[hldb� k\yaZggu_ k ihemq_gb_f ijbdeZ^guo

j_amevlZlh\ b bo ijZdlbq_kdbf ijbf_g_gb_f� aZgbfZxl g_agZqbl_evgmx qZklv� qlh hljZ�

`Z_lky \ hlghkbl_evgh g_\ukhdbo ihdZaZl_eyo ih kha^Zgbx JB> b g_[hevrbo h[t_fZo

^hoh^h\ hl hdZaZgby gZmqgh�l_ogbq_kdbo mkem]� ���

�� BgnhjfZpby h kljmdlmjguo ih^jZa^_e_gbyo gZmqghc hj]ZgbaZpbb

��EZ[hjZlhjbynbabdb Zlfhkn_ju�Dhfie_dkgh_ bkke_^h\Zgb_ ^bgZfbq_kdbo ijhp_kkh\

\ ]_hkn_jguo h[hehqdZo� bgbpbbjh\Zgguo kheg_qguf b eblhkn_jguf \ha^_ckl\byfb�

�� EZ[hjZlhjby we_dljhfZ]gblguo baemq_gbc� Bkke_^h\Zgb_ we_dljhfZ]gblguo baem�

q_gbc b jZkijhkljZg_gby jZ^bh\heg \ p_eyo bamq_gby ijbjh^u kheg_qgh�a_fguo k\ya_c�

JZajZ[hldZ jZ^bhnbabq_kdbo f_lh^h\ bkke_^h\Zgby ijbjh^guo kj_^�

�� EZ[hjZlhjby Zdmklbq_kdbo bkke_^h\Zgbc� Bkke_^h\Zgb_ Zdmklbq_kdbo baemq_gbc�

h[mkeh\e_gguo ]_hnbabq_kdbfb ijhp_kkZfb� JZa\blb_ Zdmklbq_kdbo f_lh^h\ ^bZ]ghklb�

jh\Zgby ijbjh^guo kj_^�

�� EZ[hjZlhjby fh^_ebjh\Zgby nbabq_kdbo ijhp_kkh\� Fh^_ebjh\Zgb_ nbabq_kdbo

ijhp_kkh\ \ kbkl_f_ [eb`g_]h dhkfhkZ b ]_hkn_j�

��EZ[hjZlhjby kbkl_fgh]h ZgZebaZ�Ijbf_g_gb_ f_lh^h\ kbkl_fgh]h ZgZebaZ b kj_^kl\

bkdmkkl\_ggh]h bgl_ee_dlZ ^ey j_r_gby nmg^Zf_glZevguo b ijbdeZ^guo aZ^Zq ih

hkgh\guf gZijZ\e_gbyf bkke_^h\Zgbc BgklblmlZ�

�� Dhfie_dkgZy ]_hnbabq_kdZy h[k_j\Zlhjby ©IZjZlmgdZª� Ijh\_^_gb_ j_]meyjguo

^he]h\j_f_gguo gZ[ex^_gbc jZaebqguo ihe_c b ijhp_kkh\� h[_ki_q_gb_ f_ljheh]bq_kdbo
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oZjZdl_jbklbd ihemqZ_fuo ^Zgguo� dhgljhev iZjZf_ljh\� k\_jdZ b dZeb[jh\dZ rlZlghc

ZiiZjZlmju� jZajZ[hldZ b l_klbjh\Zgb_ ZiiZjZlmju� ijh\_^_gb_ wdki_^bpbhgguo jZ[hl�

gZmqgu_ bkke_^h\Zgby ih l_fZlbd_ \uihegy_fh]h fhgblhjbg]Z

�� =_hnbabq_kdZy h[k_j\Zlhjby ©FZ]Z^Zgª�Fhgblhjbg] b baf_j_gb_ \ZjbZpbc dhkfb�

q_kdbo emq_c g_cljhgguf fhgblhjhf �bgkljmf_gl ± g_cljhgguc fhgblhj b klZgpby

dhkfbq_kdbo emq_c�� ijh\_^_gb_ Z[khexlguo b \ZjbZpbhgguo baf_j_gbc we_f_glh\ ]_h�

fZ]gblgh]h ihey �bgkljmf_glu � PF<K�� �Jhkkby�� )5* � ���* �Yihgby�� 0$*'$6

*2/' �Yihgby��fZ]gblhf_ljbq_kdbc dhfie_dk =BP �Ihlk^Zf�=_jfZgby�� bg^mdpbhgguc

fZ]gblhf_lj�Yihgby���

Baf_j_gb_ iZjZf_ljh\ bhghkn_juf_lh^hf \_jlbdZevgh]h jZ^bhahg^bjh\Zgby �bgkljm�

f_gl � klZgpby :BK k pbnjh\uf [ehdhf ijb_fZ�i_j_^Zqb b j_]bkljZpbb gZ ID��

I_j_^ZqZ ebg_cgh�qZklhlguo fh^mebjh\Zgguo D< jZ^bh\heg �EQF� \ p_eyo bamq_gby

iZjZf_ljh\ bhghkn_ju b mkeh\bc jZkijhkljZg_gby jZ^bh\heg f_lh^hf gZdehggh]h jZ^bh�

ahg^bjh\Zgby �bgkljmf_gl ± D< jZ^bhahg^� Jhkkby� Bjdmlkd�� Bkke_^h\Zgb_ iZjZf_ljh\

bhghkn_ju hilbq_kdbfb f_lh^Zfb �bgkljmf_gl ± iZghjZfgZy nhlhdZf_jZ g_[Z�Yihgby��

�� =_hnbabq_kdZy h[k_j\Zlhjby ©OZ[Zjh\kdª�Ijh\_^_gb_ j_]meyjguo ^he]h\j_f_gguo

gZ[ex^_gbc jZaebqguo ihe_c b ijhp_kkh\�H[_ki_q_gb_ f_ljheh]bq_kdbo oZjZdl_jbklbd

ihemqZ_fuo ^Zgguo� dhgljhev iZjZf_ljh\� k\_jdZ b dZeb[jh\dZ rlZlghc ZiiZjZlmju�

JZajZ[hldZ b l_klbjh\Zgb_ ZiiZjZlmju� Ijh\_^_gb_ wdki_^bpbhgguo jZ[hl� GZmqgu_

bkke_^h\Zgby ih l_fZlbd_ \uihegy_fh]h fhgblhjbg]Z�

�� =_hnbabq_kdZy h[k_j\Zlhjby ©Fuk Rfb^lZª� Fhgblhjbg] b baf_j_gb_ \ZjbZpbc

dhkfbq_kdbo emq_c g_cljhgguffhgblhjhf �bgkljmf_gl ± g_cljhggucfhgblhj b klZgpby

dhkfbq_kdbo emq_c�� Ijh\_^_gb_ baf_j_gbc we_f_glh\ ]_hfZ]gblgh]h ihey�

�� GZmqgh�bkke_^h\Zl_evkdZy bgnjZkljmdlmjZ

�� ³Bhghkn_jgZy eb^ZjgZy mklZgh\dZ ^ey ^bZ]ghklbdb bhghkn_jghc ieZafu� hlghkblky

d MGBD:EVGHC G:MQGHC MKL:GH<D? �MGM� BGNHJF:PBY H; MGM gZ kZcl_

KWWS���ZZZ�FNS�UI�UX�XVX��������� MklZgh\e_gZ b aZims_gZ \ wdkiemZlZpbx \ ���� ]h^m

khklZ\_�

I_j_^ZxsZy kbkl_fZ�

� l\_j^hl_evguc 1G�<$* eZa_j %ULOOLDQW�% k qZklhlhc �� =p� ^ebghc \hegu ��� gf b

wg_j]b_c bfimevkZ ��� >`

� eZa_j gZ djZkbl_eyo 7'/��� k i_j_kljZb\Z_fhc qZklhlhc

� l\_j^hl_evguc 1G�<$* eZa_j <*���( k \hafh`ghklvx jZ[hlu dZd gZ ^ebgZo \heg

��� gf ���� >`�bfi�� ��� gf ���� >`�bfi� b ���� gf ���� >`�bfi�� lZd b \ dZq_kl\_ eZa_jZ

gZdZqdb ^ey eZa_jZ 7'/���

Ijb_fgZy kbkl_fZ�

� djmigh]Z[Zjblguc l_e_kdhiGvxlhgZ k ^bZf_ljhf hkgh\gh]h a_jdZeZ �� kf�Ijbgyluc

l_e_kdhihf kb]gZe fh`_l ih^Z\Zlvky p_ebdhf gZ NWM eb[h gZ ki_dljhnhlhf_lj 63������

�
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eb[h ^_eblvky b ih^Z\Zlvky gZ h[Z ijb_fgbdZ h^gh\j_f_ggh� < aZ\bkbfhklb hl aZ^Zqb

wdki_jbf_glZ� jZa^_e_gb_ fh`_l ijhbkoh^blv ih bgl_gkb\ghklb eb[h ih ihehkZf qZklhl

ki_dljZ ijbgylh]h kb]gZeZ�

� l_e_kdhi DZkk_]j_gZ k ^bZf_ljhf hkgh\gh]h a_jdZeZ �� kf ^ey j_]bkljZpbb jwe__\�

kdh]h jZkk_ygby gb`g_c kljZlhkn_ju

� ki_dljhnhlhf_lj 63�����L k ibdhk_dmg^ghc dZf_jhc 3LFR6WDU +5 ��� Ijh\h^ylky jZ�

[hlu ih hp_gd_ \hafh`ghklb bkihevah\Zgby ki_dljhnhlhf_ljZ \ dZq_kl\_ madhihehkgh]h

k\_lhnbevljZ k gm`ghc ^ebghc \hegu�

� nhlhmfgh`bl_eb NWM +DPDPDWVX +�������� kq_lqbdb nhlhgh\ +DPDPDWVX 0����

� ij_^mkfhlj_gZ \hafh`ghklv j_]bkljZpbb ZgZebaZlhjhf ki_dljZ k\_q_gby ghqgh]h

g_[Z k ihfhsvx h[t_dlb\Z h[uqgh]h nhlhZiiZjZlZ 1LNRQ�

�� Wdki_jbf_glZevgZy [ZaZ ^ey fhgblhjbg]Z fZ]gblgh]h ihey A_feb gZ h[k_j\Zlhjbyo

BDBJ \oh^bl \ H[hjm^h\Zgb_ dhee_dlb\gh]h ihevah\Zgby ><H J:G b \dexqZ_l�

�� fZ]gblhf_lju ^ey Z[khexlguo baf_j_gbc ihegh]h \_dlhjZ fZ]gblghc bg^mdpbb� \

lhf qbke_�

� ',�fZ]gblhf_lju ^ey hij_^_e_gby fZ]gblgh]h kdehg_gby' b gZdehg_gby , ² /(0,�

��� �gZ [Za_ g_fZ]gblgh]h l_h^heblZ �L�DI�� '0,0RGHO�* �gZ [Za_ l_h^heblZ7KHR����%�

b0DJ���+ �gZ [Za_ l_h^heblZ:LOG�7��

� kdZeyjgu_ fZ]gblhf_lju ^ey baf_j_gbc fh^mey ) ² 326��� *60���) b *60���:�

kdZeyjgu_ ^Zlqbdb \ fZ]gblhf_ljZo G,G' *60���)' b 326��

�� fZ]gblhf_lju ^ey \ZjbZpbhgguo baf_j_gbc \_dlhjZ fZ]gblgh]h ihey� \ l�q�

� fZ]gblhf_lju gZ hkgh\_ kdZeyjguo ^Zlqbdh\ b dhe_qguo kbkl_f² G,G' *60���)'

b 326��

� d\Zjp_\u_ \ZjbZpbhggu_ klZgpbb PF<K D\Zjp���

Djhf_ lh]h� ihf_`^mgZjh^gufijh_dlZf mklZgh\e_gufZ]gblhf_lju� hjb_glbjh\Zggu_

gZ bamq_gb_ [ukljuo \ZjbZpbc fZ]gblgh]h ihey�

�n_jjhahg^h\u_ dhfihg_glgu_ fZ]gblhf_lju )*(�'78�0$*'$6&2/' b )5*����

� bg^mdpbhggu_ dhfihg_glgu_ fZ]gblhf_lju 67(/$%

H^gh ba hkgh\guo ^hklb`_gbc \ h[eZklb fhgblhjbg]Z fZ]gblgh]h ihey² ihemq_gb_

h[k_j\Zlhjbyfb �FZ]Z^Zg�� �IZjZlmgdZ� b �OZ[Zjh\kd� klZlmkZ h[k_j\Zlhjbc k_lb

,17(50$*1(7 \ ���� ]h^m� H[k_j\Zlhjby �Fuk Rfb^lZ� hkgZs_gZ fZ]gblhf_ljZfb�

khhl\_lkl\mxsbfb klZg^ZjlZf ,17(50$*1(7�

�� Wdki_jbf_glZevgZy [ZaZ ^ey bamq_gby Zlfhkn_jgh]h we_dljbq_kl\Z \dexqZ_l we_d�

ljhf_lju ^ey j_]bkljZpbb \_jlbdZevgh]h ]jZ^b_glZ ihl_gpbZeZ we_dljbq_kdh]h ihey�

� nexdkf_lju �Ihe_��� b �=jZ^b_gl���

� nexdkf_lj &6���

>hihegbl_evgZy bgnjZkljmdlmjZ ^ey ]_hnbabq_kdh]h fhgblhjbg]Z \dexqZ_l�

� f_l_hklZgpbb ^ey j_]bkljZpbb f_l_hjheh]bq_kdbo iZjZf_ljh\ �l_fi_jZlmjm� \eZ`�

ghklv� ^Z\e_gb_� kdhjhklv b gZijZ\e_gb_ \_ljZ� dhebq_kl\h hkZ^dh\�

�
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� k_lv pbnjh\uo l_jfh^Zlqbdh\'6��%��� h[_ki_qb\Zxs_c j_]bkljZpbx l_fi_jZlmju

\ fZ]gblguo iZ\bevhgZo b mebqgmx gZ jZaguo \ukhlguo mjh\gyo�

��G_cljhggu_fhgblhju dhkfbq_kdbo emq_c h[k_j\Zlhjbc �FZ]Z^Zg� b �FukRfb^lZ�

BDBJ ><H J:G \dexq_gu \ Jhkkbckdmx gZpbhgZevgmx gZa_fgmx k_lv klZgpbc dhkfb�

q_kdbo emq_c� dZd k_]f_glFbjh\hc k_lb�BGNHJF:PBYH;MGBD:EVGHCG:MQGHC

MKL:GH<D? gZ kZcl_ KWWS���ZZZ�FNS�UI�UX�XVX�������� b gZ kZcl_ BAFBJ:GMgbdZevgZy

gZmqgZy mklZgh\dZ �MGM���� �JhkkbckdZy gZpbhgZevgZy gZa_fgZy k_lv klZgpbc dhkfbq_kdbo

emq_c� �K?LV KDE� KWWS���FU�L]PLUDQ�UX�XQX�KWPO

�� Baf_jbl_evgu_ dhfie_dku HGQ ± �j� DZjufrbgZ b k� IZjZlmgdZ�� IjbzfgZy qZklv

khklhbl ba Zgl_gg b mkbebl_ey�Fh^mev k[hjZ ^Zgguo � ba [ehdZ ih\lhjbl_e_c� ZgZeh]h\h�

pbnjh\h]h ij_h[jZah\Zl_ey� pbnjh\h]h j_]bkljZlhjZ� pbnjh\h]h nbevljZ� < dhfie_dk_

bkihevamxlky ^\_ jZfhqgu_ Zgl_ggu� khjb_glbjh\Zggu_ ih klhjhgZf k\_lZ �k_\_j�x] b

\hklhd�aZiZ^�� ^ey ijbzfZ fZ]gblghc khklZ\eyxs_c _kl_kl\_ggh]h we_dljhfZ]gblgh]h

ihey \ ^bZiZahg_ hq_gv gbadbo qZklhl �HGQ�� >ey ijb_fZ we_dljbq_kdhc khklZ\eyxs_c

bkihevam_lky h^gZ \_jlbdZevgZy rluj_\Zy Zgl_ggZ� GZ [Za_ dhfie_dkZ jZ[hlZ_l ©i_e_g�

]Zlhjª ^ey hij_^_e_gby gZijZ\e_gby ^\b`_gby [eb`gbo ]jha� HGQ�i_e_g]Zlhj BDBJ

><H J:G \oh^bl \h <k_fbjgmx k_lv ehdZebaZpbb ]jha :RUOG :LGH /LJKWQLQJ /RFDWLRQ

1HWZRUN �:://1�� Kh]eZr_gb_ k Hl^_ehf gZmd h A_fe_ b dhkfhk_ mgb\_jkbl_lZ bf�

<Zrbg]lhgZ� KR: �j_]����� hl ��������� ���������� GLBFB�� Dhfie_dk lZd`_ \oh^bl

\ K_lv ^ey Z\lhfZlbq_kdh]h ^_l_dlbjh\Zgby b ZgZebaZ \bkle_jh\ �$:'$1HW��Kh]eZr_gb_

k Hl^_ehf ]_hnbabdb b dhkfhkZ Mgb\_jkbl_lZ bf� Wl\_rZ� ;m^Zi_rl� <_g]jby �j_]�����

hl �������� ><H J:G� ���������� GLBFB�� Dhfie_dk ij_^klZ\e_g \ i_j_qg_ gZmqgh�

l_ogbq_kdbo jZajZ[hlhd ><H J:G ^ey ijZdlbq_kdh]h bkihevah\Zgby \ khpbZevgh�wdhgh�

fbq_kdhc kn_j_�

�� Dhfie_dk h^gh\j_f_gghc j_]bkljZpbb Zdmklbq_kdbo kb]gZeh\ \ ^bZiZahg_ qZklhl

hl _^bgbp ]_jp ^h ^_kylb dbeh]_jp b ^_nhjfZpbc ihjh^� \dexqZxsbc \ k_[y eZa_jguc

^_nhjfh]jZn�bgl_jn_jhf_lj b Zdmklbq_kdb_ kbkl_fu gZ hkgh\_ ]b^jhnhgh\� dhf[bgbjh�

\Zgguo ijb_fgbdh\ b fbdjh[Zjhf_ljZ� dhlhjuc g_ bf__l ZgZeh]h\ \ fbj_� L_ogbq_kdZy

j_ZebaZpby dhfie_dkZ ijhba\_^_gZ gZ [Za_ \ukhdhijhba\h^bl_evguo \uqbkebl_evguo

kj_^kl\� bkihevamxsbo l_ogheh]bb iZjZee_evguo \uqbke_gbc� JZajZ[hlZgh ijh]jZffgh_

h[_ki_q_gb_ ih Z\lhfZlbq_kdhfm k[hjm ^Zgguo k m^Ze_gguo klZgpbc gZ[ex^_gby ih dZ�

gZeZf l_e_f_ljbb� bo ojZg_gby b qZklhlgh�\j_f_ggh]h ZgZebaZ� Ijh_dl ihemqbe ^biehf

ih[_^bl_ey \uklZ\db�dhgn_j_gpbbF=M ©Bggh\Zpbhgguc ijh_dlª� ij_^klZ\e_g \ i_j_qg_

gZmqgh�l_ogbq_kdbo jZajZ[hlhd ><H J:G ^ey ijZdlbq_kdh]h bkihevah\Zgby \ khpbZevgh�

wdhghfbq_kdhc kn_j_�

GZmqgu_ j_amevlZlu� ihemq_ggu_ k bkihevah\Zgb_f h[hjm^h\Zgby�

�� JZajZ[hlZg eZa_jguc bhghahg^ ^ey ^bZ]ghklbdb bhghkn_jghc ieZafu gZ \ukhlZo

������� df k p_evx hij_^_e_gby dhfihg_glgh]h khklZ\Z b ijhkljZgkl\_gghc kljmdlmju�

Ijbgpbi ^_ckl\by � j_ahgZgkgh_ jZkk_ygb_ k\_lZ gZ \ha[m`^_gguo ZlhfZo \ jZaebqguo
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ki_dljZevguo ^bZiZahgZo� Eb^Zj fh`_l [ulv bkihevah\Zg dZd kj_^kl\h wnn_dlb\gh]h

\ha^_ckl\by gZ bhghkn_jm beb fhgblhjbg]Z __ khklhygby \ i_jbh^u bgl_gkb\guo ]_hnb�

abq_kdbo \hafms_gbc� <hafh`gu _]h ijbf_g_gby \ dhffmgbdZpbhgguo� ehdZpbhgguo b

gZ\b]Zpbhgguo kbkl_fZo� �%\FKNRY 9�9�� 1HSRPQ\DVKFKL\ <�$�� 3HUH]KRJLQ $�6�� 6KHYWVRY

%�0� /LGDU UHWXUQV IURP WKH XSSHU DWPRVSKHUH RI .DPFKDWND RQ REVHUYDWLRQV LQ ��������� ��

(DUWK� 3ODQHWV DQG 6SDFH� ����� ������ '2,� ��������V����������������� ;uqdh\ <�<��G_ih�

fgysbcX�:�� I_j_`h]bg :�K��R_\ph\ ;�F�� Ihe_o G�F� Eb^Zjgu_ hljZ`_gby \_jog_c

Zlfhkn_ju DZfqZldb ih j_amevlZlZf gZ[ex^_gbc ���� ]� �� HilbdZ Zlfhkn_ju b hd_ZgZ�

����� L������� K� ���±����

�� JZajZ[hlZgZ pbnjh\Zy kbkl_fZ ^ey ehdZpbb ]_hZdmklbq_kdh]h baemq_gby gZ hkgh\_

jZag_k_gguo \_dlhjguo ijb_fgbdh\� Ij_^eh`_gu gh\u_ l_ogbq_kdb_ b ijh]jZffgu_

j_r_gby� dhlhju_ iha\hebeb memqrblv dZq_kl\h j_]bkljbjm_fh]h ]_hZdmklbq_kdh]h kb]�

gZeZ b� dZd ke_^kl\b_� ih\ukblv lhqghklv hij_^_e_gby gZijZ\e_gby ijboh^Z a\mdh\hc

\hegu�Ijb j_ZebaZpbb dhfie_dkZ ijbf_g_gu l_ogheh]bb [_kijh\h^ghc i_j_^Zqb ^Zgguo�

m\_ebqb\Zxsb_ fh[bevghklv bkihevam_fh]h h[hjm^h\Zgby� qlh ZdlmZevgh ijb ijh\_^_gbb

gZmqguo bkke_^h\Zgbc \ m^Ze_gguo ljm^gh^hklmiguo jZchgZo �FZjZime_pX�<��S_j[bgZ

:�H� :iiZjZlgh�ijh]jZffguc dhfie_dk ^ey bkke_^h\Zgby gZijZ\e_gguo k\hckl\ \ukh�

dhqZklhlghc ]_hZdmklbq_kdhc wfbkkbb ��Ijb[hju� �������������K� ������Kihkh[ i_e_g�

]Zpbb ]_hZdmklbq_kdh]h baemq_gby \ a\mdh\hf ^bZiZahg_ qZklhl� I:L?GL � �������

Jhk�N_^_jZpby�FID*��6 ���� �FZjZime_pX�<��R_\ph\ ;�F��S_j[bgZ:�H�� aZy\bl_ev

b iZl_glhh[eZ^Zl_evN=;MGBgklblml dhkfhnbabq_kdbo bkke_^h\Zgbc b jZkijhkljZg_gby

jZ^bh\heg ><H J:G�� �������������� aZy\e� ����������� him[e� ����������� ;xe�� ���

� k�� LjbklZgh\ :�;�� Emdh\_gdh\Z H�H� DeZkkbnbdZpby bfimevkh\ Zdmklbq_kdhc wfbkkbb

a\mdh\h]h ^bZiZahgZ gZ [Za_ kbf\hevgh]h ij_^klZ\eg_gby qZklhlgh�\j_f_gghc kljmdlmju��

Pbnjh\Zy h[jZ[hldZ kb]gZeh\� �������� K� �������

�� <i_j\u_ \ imgdl_ baf_j_gbc gZ DZfqZld_ h[gZjm`_gh� qlh \ ^_nhjfZpbhgghf ijh�

p_kk_ gZ[ex^Zxlky i_jbh^u ij_bfms_kl\_ggh]h k`Zlby beb jZkly`_gby ihjh^ ijh^he�

`bl_evghklvx g_kdhevdh f_kyp_\� :ghfZebb ]_hZdmklbq_kdhc wfbkkbb \ \b^_ j_adh]h b

ijh^he`bl_evgh]h ih\ur_gby mjh\gy \ qZklhlghf ^bZiZahg_ khl_g ]_jp ± _^bgbpu dbeh�

]_jp \hagbdZxl� \ hkgh\ghf� ijb baf_g_gbb gZijZ\e_gby \ ^_nhjfZpbyo� < wlb i_jbh^u

kdhjhklv ^_nhjfZpbb \hajZklZ_l b ihy\eyxlky ih^\b`db \ ihjh^Zo� qlh ijb\h^bl d ]_g_�

jZpbb wfbkkbb ih\ur_gghc bgl_gkb\ghklb� K ihfhsvx jZajZ[hlZgghc f_lh^bdb \ wdk�

i_jbf_glZo h^gh\j_f_ggh]h baf_j_gby ]_hZdmklbq_kdhc wfbkkby gZ qZklhlZo ���±��� d=p

b Zlfhkn_jgh]h we_dljbq_kdh]h ihey m ih\_joghklb a_feb ��������� ]]� h[gZjm`_gZ

klZlbklbq_kdb \ukhdh agZqbfZy h[jZlgZy k\yav f_`^m \hafms_gbyfb wfbkkbb b ihey�

�Jme_gdh H�I��FZjZime_pX�<��Fbs_gdhF�:�:gZeba ijhy\e_gby k\yab f_`^m \ukhdh�

qZklhlghc ]_hZdmklbq_kdhc wfbkkb_c b we_dljbq_kdbf ihe_f \ Zlfhkn_j_ m ih\_joghklb

a_feb �� <medZgheh]by b k_ckfheh]by� ������ �� K� �������
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�� H[sZy iehsZ^v hiulguo ihe_c� aZdj_ie_gguo aZ mqj_`^_gb_f� AZihegy_lky

hj]ZgbaZpbyfb� \u[jZ\rbfbj_n_j_glgmx]jmiim� �� ©L_ogheh]bb jZkl_gb�

_\h^kl\Zª

BgnhjfZpby g_ ij_^hklZ\e_gZ

�� Dhebq_kl\h ^ebl_evguo klZpbhgZjguo hiulh\� ijh\_^_gguo hj]ZgbaZpb_c aZ

i_jbh^ k ����ih ���� ]h^� AZihegy_lky hj]ZgbaZpbyfb� \u[jZ\rbfbj_n_j_gl�

gmx ]jmiim � �� ©L_ogheh]bb jZkl_gb_\h^kl\Zª

BgnhjfZpby g_ ij_^hklZ\e_gZ

��IhdZaZl_eb ^_yl_evghklb hj]ZgbaZpbc ih ojZg_gbx b ijbmfgh`_gbx ij_^f_l�

ghc [Zau gZmqguo bkke_^h\Zgbc

�� ;ZaZ ^Zgguo �=_hZdmklbq_kdb_ gZ[ex^_gby gZ ha_j_Fbdb`Z �ihemhkljh\ DZfqZldZ���

K\b^�\h h ]hk� j_]bkljZpbb [Za ^Zgguo ����������� >ZlZ ]hk�j_]� ����������� J_]bkljZ�

pbhgguc � JB> ::::�=������������������

�� ;ZaZ ^Zgguo �=_hZdmklbq_kdb_ gZ[ex^_gby \ ^hebg_ j_db DZjufrbgZ �ihemhkljh\

DZfqZldZ���K\b^�\h h ]hk� j_]bkljZpbb [Za ^Zgguo�����������>ZlZ ]hk�j_]� �����������

J_]bkljZpbhgguc � JB> ::::�=�����������������

<k_]h � [Zau ^Zgguo� bf_xsbo k\b^_l_evkl\Z h ]hkm^Zjkl\_gghc j_]bkljZpbb�

�� AgZq_gb_ ^_yl_evghklb hj]ZgbaZpbb ^ey khpbZevgh�wdhghfbq_kdh]h jZa\blby

khhl\_lkl\mxs_]h j_]bhgZ

>h]h\hj k DZfqZlkdbf nbebZehf =_hnbabq_kdhc kem`[u J:G hl ���������� h ijh\_�

^_gbb kh\f_klguo dhfie_dkguo jZ[hl ih ihbkdm b \u^_e_gbx we_dljhfZ]gblguo ij_^�

\_klgbdh\ kbevguo a_fe_ljyk_gbc \ p_eyo jZa\blby nmg^Zf_glZevguo b ijbdeZ^guo

]_hnbabq_kdbo bkke_^h\Zgbc b ijh]ghaZ kbevguo a_fe_ljyk_gbc gZ DZfqZld_�

Wdki_jlu j_]bhgZevgh]h fheh^_`gh]h bggh\Zpbhggh]h dhgdmjkZ �d�n��f�g�I_j_`h]bg

:�K�� ^�l�g� Kb\hdhgv <�I��� �Ibkvfh Fbgh[j DZfqZlkdh]h djZy hl ����������

� khljm^gbdZ bgklblmlZ �d�n��f�g� I_j_`h]bg :�K�� ^�n��f�g�R_\ph\ ;�F�� \oh^yl \

khklZ\ Kh\_lZ ih gZmd_ b bggh\Zpbyf ijb =m[_jgZlhj_ DZfqZlkdh]h djZy� �JZkihjy`_gb_

]m[_jgZlhjZ DZfqZlkdh]h djZy��

Bgklblml ijbgbfZ_l mqZklb_ \ j_ZebaZpbb ©KljZl_]bb jZa\blby bggh\Zpbhgghc ^_y�

l_evghklb \ DZfqZlkdhf djZ_ gZ i_jbh^ ^h ���� ]h^Zª� \ lhf qbke_ jZajZ[hld_ b j_ZebaZpbb

gZmqguo� gZmqgh�l_ogbq_kdbo b bggh\Zpbhgguo ijh_dlh\ b ijh]jZff� >ey Zdlb\baZpbb

bggh\Zpbhgguo dhglZdlh\ f_`^m BDBJ ><H J:G b Z^fbgbkljZpb_c DZfqZlkdh]h djZy

\ Kh\_l ih gZmd_ b bggh\Zpbyf ijb ]m[_jgZlhj_ DZfqZlkdh]h djZy \oh^bl hl BDBJ ><H

J:G ^�l�g� FZg^jbdh\Z H� <� �Ibkvfh AZdhgh^Zl_evgh]h kh[jZgby DZfqZlkdh]h djZy hl

�������������������
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MqZklb_ \ ki_p� ijh]jZffZoDZfqZlkdh]h djZy� �IbkvfhFbgki_pijh]jZffDZfqZlkdh]h

djZy ���������������������

�� KljZl_]bq_kdh_ jZa\blb_ gZmqghc hj]ZgbaZpbb

>h]h\hj k N=;HM <IH �DZfqZlkdbf ]hkm^Zjkl\_gguf mgb\_jkbl_lhf bf_gb <blmkZ

;_jbg]Z� h khljm^gbq_kl\_ ���� hl �����������

>h]h\hj k N=;HM <IH �DZfqZlkdbf l_ogbq_kdbf mgb\_jkbl_lhf� h khljm^gbq_kl\_

��������

>h]h\hjN=:HM<IH �>Zevg_\hklhqgucn_^_jZevguc mgb\_jkbl_l� h khljm^gbq_kl\_

������ hl �����������

Khljm^gbdb BDBJ ���� hl gZmqguo khljm^gbdh\� Zdlb\gh mqZkl\mxl \ hj]ZgbaZpbb

mq_[gh]h ijhp_kkZ \ DZfqZlkdhf ]hkm^Zjkl\_gghf mgb\_jkbl_l_ bf� <blmkZ ;_jbg]Z b

DZfqZlkdhf ]hkm^Zjkl\_gghf l_ogbq_kdhf mgb\_jkbl_l_� qblZxl e_dpbb ih �� ^bkpbiebg_

b ijbgbfZxl mqZklb_ \ jZ[hl_ ]hkm^Zjkl\_gguo Zll_klZpbhgguo dhfbkkbc b \ gZmqgh�

l_ogbq_kdbo dhgn_j_gpbyo ijhn_kkhjkdh�ij_ih^Z\Zl_evkdh]h khklZ\Z <MAh\� Hkms_�

kl\eyehkv jmdh\h^kl\h � \uimkdgufb d\ZebnbdZpbhggufb jZ[hlZfb ki_pbZebklh\� �

[ZdZeZ\jh\� � fZ]bkljZ b ZkibjZglZ� JZ[hlZxl � bgl_]jZlb\gu_ eZ[hjZlhjbb \ DZf=M bf�

<blmkZ ;_jbg]Z� � ± \ DZfqZl=LM� Ijh\h^beZkv jZ[hlZ k ZkibjZglZfb BDBJ ± mqZklb_ \

jZ[hl_ wdaZf_gZpbhgguo dhfbkkbc ih ijb_fm \klmibl_evguo wdaZf_gh\ \ ZkibjZglmjm

b dZg^b^Zlkdbo fbgbfmfh\ ih ki_pbZevghklb� dhgkmevlZpbb� ijh\_^_gb_ gZmqguo k_fb�

gZjh\� jZkkfhlj_gb_ b ml\_j`^_gb_ bg^b\b^mZevguo ieZgh\ ZkibjZglh\ b hlq_lh\� Ih�

klhyggh \_^_lky jZ[hlZ ih ijb\e_q_gbx klm^_glh\ d gZmqguf bkke_^h\Zgbyf� jZ[hlZ ih

ih^]hlh\d_ mq_[guo ihkh[bc� �� klm^_glZ dZfqZlkdbo <MAh\ b �� klm^_glh\ ><NM

�<eZ^b\hklhd� ijhreb ijZdlbdm \ BDBJ_�

< jZfdZo >h]h\hjZ N=;HM<IH �DZfqZlkdbf ]hkm^Zjkl\_gguf mgb\_jkbl_lhf bf_gb

<blmkZ ;_jbg]Z� h khljm^gbq_kl\_ hl �� fZy ���� kh\f_klgh ijh\_^_gZ j_]meyjgZy <k_�

jhkkbckdZy gZmqgZy fheh^_`gZy rdheZ �=_hkn_ju b dhkfhk��

GZ hkgh\Zgbb >hiheg_gby �� hl ���������� d Kh]eZr_gbx hl ���������� f_`^m =_h�

nbabq_kdbf p_gljhf �=P� J:G bBDBJ><HJ:G gZ h[k_j\Zlhjbb �IZjZlmgdZ� \ ^_dZ[j_

���� ]� ijhoh^beb klZ`bjh\dm ^\Z khljm^gbdZ =P J:G �F�<�Gbkbe_\bq b J�<�Kb^hjh\��

� khljm^gbdZ �d�l�g� FhqZeh\ <�:�� FhqZeh\Z :�<�� y\eyxlky bkihegbl_eyfb \ ]jZgl_

J=GN� ����������� ©Ijh]jZffgZy jZajZ[hldZ we_dljhggh]h j_kmjkZ k hgeZcg�\_jkb_c

jmkkdhyauqghc \hijhkgh�hl\_lghc kbkl_fuª� ih dhlhjhfm ijh\h^blky kh\f_klgZy gZmqgZy

jZ[hlZ k mq_gufb ba I_lj=M� DGP J:G b Ki[=M �]jZglh^_j`Zl_ev I_ljhaZ\h^kdbc ]h�

km^Zjkl\_gguc mgb\_jkbl_l��<jZfdZo ]jZglZ JNNB� ����������� ijh\h^blky kh\f_kl�

gZy gZmqgZy jZ[hlZ k mq_gufb ba KI[=ML�F=LM bf� G�W� ;ZmfZgZ�FLMKB �]jZglh^_j�

`Zl_ev KZgdl�I_l_j[mj]kdbc ]hkm^Zjkl\_gguc mgb\_jkbl_l l_e_dhffmgbdZpbc��

>h]h\hj k Fbgbkl_jkl\hf h[hjhgu JN ������ hl ���������� gZ \uiheg_gb_ gZmqgh�

bkke_^h\Zl_evkdhc jZ[hlu �IZeeZ^Z�><H�����
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>h]h\hj k N=;HM <IH �<eZ^bfbjkdbc ]hkm^Zjkl\_gguc mgb\_jkbl_l� h gZmqgh�l_o�

gbq_kdhf khljm^gbq_kl\_ ������� hl �����������

Mki_rgh aZ\_jrbeky wdki_jbf_gl )(1,&6����� ih^ jmdh\h^kl\hf =_heh]bq_kdh]h

bgklblmlZ Dhevkdh]h gZmqgh]h p_gljZ Jhkkbckdhc ZdZ^_fbb gZmd �=B DGP J:G�� Ijb

ih^^_j`d_ ]jZglZ JNNB�hnb�f ����������� �]jZglh^_j`Zl_ev² =B DGP J:G� \f_kl_

k \_^msbfb Jhkkbckdbfb b f_`^mgZjh^gufb gZmqgh�bkke_^h\Zl_evkdbfb mqj_`^_gbyfb

BDBJ ><H J:G ijbgye mqZklb_ \ wdki_jbf_gl_ )(1,&6������ < j_amevlZl_ \uiheg_gZ

k_jby mgbdZevguo ^ey fbjh\hc ijZdlbdb wdki_jbf_glh\ ih l_gahjghfm qZklhlghfm

we_dljhfZ]gblghfm ahg^bjh\Zgbx k ijbf_g_gb_f ^\mo \aZbfgh hjlh]hgZevguo ijhfur�

e_gguo ebgbc we_dljhi_j_^Zqb ijhly`_gghklvx ��� b ��� df �wdki_jbf_glu )(1,&6�

����� )(1,&6����� b )(1,&6������� Ahg^bjh\Zgby \uiheg_gu \ ^bZiZahg_ qZklhl ��� �

��� =p� Kb]gZeu baf_j_gu gZ l_jjblhjbb N_gghkdZg^bgZ\kdh]h sblZ� gZ Ribp[_j]_g_�

gZ MdjZbg_ b \ Jhkkbb gZ jZkklhygbb ^h ���� df hl bklhqgbdZ�IZjZf_lju we_dljhijh\h^�

ghklb eblhkn_ju bkke_^h\Zgu ^h ]em[bgu ihjy^dZ ����� df� Ih dhfie_dkm ihemq_gguo

j_amevlZlh\ jZajZ[hlZgZ gh\Zy fh^_ev kljh_gby dhglbg_glZevghc a_fghc dhju�Hl BDBJ

><H J:G mqZklgbdZfb wdki_jbf_glZ y\eyebkv� =�B� >jm`bg� K�X� Ohfmlh\� B�G� Ih^�

^_evkdbc�

Bgl_]jZpby \ fbjh\h_ gZmqgh_ khh[s_kl\h

�� MqZklb_ \ djmiguo f_`^mgZjh^guo dhgkhjpbmfZo �gZijbf_j � &(51� HBYB�

)$,5� '(6<�FDK b ^jm]b_� \ i_jbh^ k ���� ih ���� ]h^

��� Bgklblml y\ey_lky qe_ghf f_`^mgZjh^ghc hj]ZgbaZpbb $26:$ �$VLD 2FHDQLD

6SDFH :HDWKHU $OOLDQFH �ZabZlkdh�hd_Zgkdh]h khxaZ ih dhkfbq_kdhc ih]h^_� k ���� ]h^Z�

$26:$� kha^Zg \ ���� ]h^m ^ey khljm^gbq_kl\Z b h[f_gZ bgnhjfZpb_c f_`^m bgklblm�

lZfb \ ZabZlkdh�hd_Zgkdhf j_]bhg_� aZbgl_j_kh\Zggufb \ h[eZklb dhkfbq_kdhc ih]h^u�

Kha^Z\Z_fZy [ZaZ $26:$ ihfh`_l memqr_gbx ^_yl_evghklb \ h[eZklb dhkfbq_kdhc

ih]h^u� K_dj_lZjbZl $26:$ mijZ\ey_lky GZpbhgZevguf bgklblmlhf bgnhjfZpbhgguo

b dhffmgbdZpbhgguo l_ogheh]bc� k dhlhjuf gZr bgklblml bf__l ^\mklhjhgg__ kh]eZr_�

gb_� < khklZ\ $26:$ \oh^yl �� bgklblmlh\ ba �� kljZg ZabZlkdh�hd_Zgkdh]h j_]bhgZ

KWWS���DRVZD�QLFW�JR�MS�DERXW�DVVRFLDWHV�KWPO�

��� BGL?JF:=G?L KWWS���ZZZ�LQWHUPDJQHW�RUJ�� AZ\_^mxsbc h[k_j\Zlhjb_c =NH

�IZjZlmgdZ� BDBJ ><H J:G K�X�Ohfmlh\ \oh^bl \ khklZ\ ]jmiiu ki_pbZebklh\ hl

,17(50$*1(7� \uihegyxsboi_j\bqgmxijh\_jdm blh]h\uo ]h^h\uo �GH¿QLWLYH� ^Zgguo

fZ]gblguo h[k_j\Zlhjbc ,17(50$*1(7� $$$ ² klZgpby ©:dZ^_fbd <_jgZ^kdbcª�

:glZjdlb^Z �B=N G:G MdjZbgu�� $,$ ² :efZ�:lZ� $56 ² :jlb �B=N MjH J:G�

?dZl_jbg[mj]�� %2; ² ;hjhd �BNA J:G�� ,57 ² Bjdmlkd �BKAN J:G�� .,9 ² Db_\

�B=> G:G MdjZbgu�� /99 ² Ev\h\ �B=> G:G MdjZbgu�� 3$* ² IZgZ]xj_rlb �;he�

]Zjby�� 926 ² klZgpby ©<hklhdª� :glZjdlb^Z �::GBB��
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GZ hkgh\Zgbb Kh]eZr_gby f_`^m BDBJ ><H J:G b ([HFXWLYH &RXQFLO RI

,17(50$*1(7 hl ���������� ]� b gZebqby ��o K_jlbnbdZlh\ h[k_j\Zlhjbc bgklblmlZ

dZd fZ]gblguo h[k_j\Zlhjbc ,17(50$*1(7� \ l�q� =NH �FZ]Z^Zg� hl ���������� ]� b

=NH �IZjZlmgdZ� b =NH �OZ[Zjh\kd� hl ���������� ]�� gZ wlbo h[k_j\Zlhjbyo ijh\h^bebkv

j_]meyjgu_ Z[khexlgu_ b \ZjbZpbhggu_ baf_j_gby fZ]gblgh]h ihey A_feb�

���Bgklblml \oh^bl \F_`^mgZjh^gmx k_lv j_]bkljZpbb fhegbc:RUOG:LGH /LJKWQLQJ

/RFDWLRQ 1HWZRUN �:://1� �Kh]eZr_gb_ k Hl^_ehf gZmd h A_fe_ b dhkfhk_ mgb\_jkbl_lZ

bf� <Zrbg]lhgZ� KR: �j_]����� hl ��������� ���������� GLBFB�� Kha^Zg k_]f_gl \k_�

fbjghc k_lb f_klhiheh`_gby ]jha �:://1� gZ >Zevg_f<hklhd_ Jhkkbb� \ hq_gv \Z`ghf

j_]bhg_ \ fbjh\hc kbkl_f_ ]jhah\hc Zdlb\ghklb� dhlhjZy a^_kv ihjh`^Z_lky hq_gv \ukhdhc

pbdehgbq_kdhc b \medZgbq_kdhc ^_yl_evghklvx�

��� Bgklblml \oh^bl \ =eh[Zevgmx k_lv Z\lhfZlbq_kdh]h hij_^_e_gby b ZgZebaZ \bk�

le_jh\$:'$1HW �Kh]eZr_gb_ k Hl^_ehf ]_hnbabdb b dhkfhkZ Mgb\_jkbl_lZ bf�Wl\_rZ�

;m^Zi_rl� <_g]jby� j_]� ���� hl �������� ><H J:G� ���������� GLBFB�� =eh[ZevgZy

k_lv$:'$1HWfh`_l ^_l_dlbjh\Zlv b ZgZebabjh\Zlv \bkle_ju \ d\Zab�j_Zevghf \j_f_gb

b ihemqZlv ^Zggu_ h[ wd\ZlhjbZevghc iehlghklb we_dljhgh\� y\eyxsbfbky dexq_\uf

iZjZf_ljhf ^ey ieZafhkn_jguo fh^_e_c \ bkke_^h\Zgbyo dhkfbq_kdhc ih]h^u� \ qZklgh�

klb� \ fh^_ebjh\Zgbb mkdhj_gby aZjy`_gguo qZklbp b ihl_jv \ jZ^bZpbhgguo ihykZo� <

d\Zab�j_Zevghf j_`bf_ k_lv jZ[hlZ_l k k_j_^bgu ���� ]h^Z k \hafh`ghklvx Z\lhfZlbq_�

kdh]h ZgZebaZ \ 3/$6021 �KWWS���SODVPRQ�HOWH�KX�� �� klZgpbc h[_ki_qb\Zxl ^Zggufb h[

wd\ZlhjbZevghc iehlghklb we_dljhgh\� dhlhju_ bkihevamxlky \ dZq_kl\_ \oh^guo ^ey

Zkkbfbeylb\guo fh^_e_c ieZafZkn_ju b \ fh^_ebjh\Zgbb dhkfbq_kdhc ih]h^u�

��� Kbkl_fZ k[hjZ fZ]gblguo ^Zgguo \ j_Zevghf \j_f_gb Lbohhd_Zgkdhc fZ]gblhf_l�

jbq_kdhc k_lb 0$*'$6� h[_ki_qb\Zxs_c h^ghlbigufb ijb[hjZfb ^ey j_]bkljZpbb

[ukljuo ]_hfZ]gblguo \ZjbZpbc \^hev ���fZ]gblgh]h f_jb^bZgZ b fZ]gblgh]h wd\ZlhjZ�

^ey bamq_gby dhkfbq_kdhc ih]h^u b ijbdeZ^gh]h bkihevah\Zgby� Bkihevamy wlm kbkl_fm�

ijh\h^blky fhgblhjbg] \ j_Zevghf \j_f_gb b fh^_ebjh\Zgb_ ]eh[Zevghc lj_of_jghc

lhdh\hc kbkl_fu� iehlghklb ieZafu� bamqZ_lky ijhp_kk ijhgbdgh\_gby iheyjguo we_d�

ljbq_kdbo ihe_c \ wd\ZlhjbZevgmx bhghkn_jm� ^ey ihgbfZgby kbkl_fu kheg_qgh�a_fgh]h

\aZbfh^_ckl\by b dhkfbq_kdhc ih]h^u�0$*'$6 �Kh]eZr_gb_ kF_`^mgZjh^gufp_gljhf

ih bamq_gbx dhkfbq_kdhc ih]h^u b h[jZah\Zgbx �FPBDIH� ijb Dxkx mgb\_jkbl_l_�

Yihgby �j_]�� ��� hl ���������� FZ]gblgu_ ^Zggu_ k fZ]gblhf_ljh\ 0$*'$6 &2/'�

mklZgh\e_gguo \ lj_o h[k_j\Zlhjbyo BDBJ ©IZjZlmgdZª� ©FZ]Z^Zgª� ©Fuk Rfb^lZª�

_`_^g_\gh ihklmiZxl \ bgnhjfZpbhgguc p_glj FPBDIH ijb Dxkx mgb\_jkbl_l_ b

^hklmigu ihevah\Zl_eyf k_lb BGL?JG?L ^ey gZmqguo bkke_^h\Zgbc�

��� <dexq_gb_ ihe_\uo hiulh\ hj]ZgbaZpbb \ jhkkbckdb_ b f_`^mgZjh^gu_ bk�

ke_^h\Zl_evkdb_ k_lb� AZihegy_lky hj]ZgbaZpbyfb� \u[jZ\rbfb j_n_j_glgmx

]jmiim � �� ©L_ogheh]bb jZkl_gb_\h^kl\Zª

�
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BgnhjfZpby g_ ij_^hklZ\e_gZ

��� GZebqb_ aZjm[_`guo ]jZglh\� f_`^mgZjh^guo bkke_^h\Zl_evkdbo ijh]jZff

beb ijh_dlh\ aZ i_jbh^ k ���� ih ���� ]h^

�� Ijh_dl 9DU6,7,�6&267(3� < ���� ]� BDBJ ><H J:G \ jZfdZo f_`^mgZjh^gh]h

ijh_dlZ 9DU6,7, �9DULDELOLW\ RI WKH 6XQ DQG ,WV 7HUUHVWULDO ,PSDFW �9DU6,7,� �6FLHQWL¿F

&RPPLWWHH RQ 6RODU�7HUUHVWULDO 3K\VLFV�F_`^mgZjh^guc gZmqguc kh\_l ih kheg_qgh�a_fghc

nbabd_� KR:� =_jfZgby� DZgZ^Z KWWS���ZZZ�YDUVLWL�RUJ�� ihemqbe ]jZgl �Kha^Zgb_ [Zau

bah[jZ`_gbc ZgZeh]h\uo fZ]gblh]jZff =_hnbabq_kdhc h[k_j\Zlhjbb �IZjZlmgdZ�� �����

���� ]]�� ��7KH FUHDWLRQ RI WKH GDWDEDVH RI LPDJHV RI ROG DQDORJXHPDJQHWRJUDPV RI *HRSK\VLFDO

2EVHUYDWRU\ �3DUDWXQND�� .DPFKDWND� 5XVVLD� ����������� ijb nbgZgkh\hc ih^^_j`d_

6&267(3 �KWWS���ZZZ�\RUNX�FD�VFRVWHS��� P_evx ]jZglZ [ueh khojZg_gb_ bklhjbq_kdbo

fZ]gblh]jZff b h[_ki_q_gb_ ^hklmiZ d gbf fbjh\h]h gZmqgh]h khh[s_kl\Z� ;ZaZ ih^]h�

lh\e_gZ �\k_]h [he__ �� luk� h[jZah\ \ \b^_ ]jZnbq_kdbo nZceh\ jZaj_r_gb_f ���o���

GSL� b i_j_^ZgZ \ FP> ih kheg_qgh�a_fghc nbabd_ �Fhkd\Z�

KWWS���ZZZ�ZGFE�UX�VWS�PDJQHWRJUBOLVW�UX�KWPO� b FP> ih ]_hfZ]g_lbafm �Dbhlh�

KWWS���ZGF�NXJL�N\RWR�X�DF�MS�¿OP�LQGH[�KWPO��J_amevlZlu ih ijh_dlm him[ebdh\Zgu \9DU6,7,

1 H Z V O H W W H U � � � � � � Y R O � �

�KWWS���QHZVHUYHU�VWLO�EDV�EJ�YDUVLWL�QHZV/�9DU6,7,B1HZVOHWWHUB9RO�BKLJKBUHVR�SGI�� Wlb

^Zggu_ fh]ml [ulv bkihevah\Zgu mqZklgbdZfb9DU6,7, b \k_]h fbjh\h]h khh[s_kl\Z ijb

bkke_^h\Zgbb wdklj_fZevguo b j_^dbo kh[ulbc gZ Khegp_ b bo ijhy\e_gby \ hdheha_fghf

ijhkljZgkl\_ b ]_hkn_jZo \ ]h^u� dh]^Z \ukhdhqZklhlgu_ pbnjh\u_ fZ]gblgu_ baf_j_gby

[ueb h]jZgbq_gu�

�� =jZgl 8�6� &LYLOLDQ 5HVHDUFK DQG 'HYHORSPHQW )RXQGDWLRQ �&5')� � :f_jbdZgkdh]h

nhg^Z ]jZ`^Zgkdbo bkke_^h\Zgbc b jZa\blby58*�������3$��� �� ghy[jy ���� ± �� bxgy

������ Ijb khihklZ\e_gbb ihlhdZ \bkle_jh\� j_]bkljbjm_fuo gZ klZgpbb $:'$1HW gZ

DZfqZld_� b ihlhdh\ ]jhah\uo jZajy^h\ ih ^Zgguf f_`^mgZjh^ghc k_lb ehdZpbb ]jha

:://1 ihemq_gh� qlh gZb[hevrb_ agZq_gby bgl_gkb\ghklb k\yaZgu k ]jhaZfb fZ]gblh�

khijy`_gguo lhq_d�Bkke_^h\Zgu \ g_ba\_klguo jZg__ ^_lZeyo kljmdlmjZ ih]h^guo kbkl_f�

ij_^klZ\e_gguo ljhibq_kdbfb pbdehgZfb �lZcnmgZfb� Lboh]h hd_ZgZ� < dhevp_\hc

dhg\_dlb\ghc ahg_ \hdjm] ]eZaZ LZcnmgZ h[gZjm`_gu g_mklhcqb\u_ yq_cdb k hq_gv \u�

khdhc ^bgZfbdhc b jZaf_jhf hdheh g_kdhevdbo dbehf_ljh\�Ih ^Zgguf:://1 ihemq_gu

mgbdZevgu_ dhjj_eypbb f_`^m iZjZfb ]jhah\uo kh[ulbc� dhlhju_ iha\heyxl ml\_j`^Zlv

h klZlbklbq_kdhc k\yab ]jhah\uo kh[ulbc�>ey ZgZebaZ f_ahfZkrlZ[ghc kljmdlmju ihe_c

]jhah\hc Zdlb\ghklb \ ljhibq_kdbo pbdehgZo �LP� jZajZ[hlZg Ze]hjblf b ijh]jZffgh_

h[_ki_q_gb_ ^ey h[jZ[hldb� ZgZebaZ b bgl_jij_lZpbb ^Zgguo:://1�

��Ijh]jZffZ 3/$6021 �KWWS���SODVPRQ�HOWH�KX�� dhkfbq_kdbc ijh_dl (X )3��Kh]eZr_�

gb_ k Hl^_ehf ]_hnbabdb b dhkfhkZ Mgb\_jkbl_lZ bf� Wl\_rZ� ;m^Zi_rl� <_g]jby �j_]�

���� hl �������� ><H J:G� ���������� GLBFB�� K ihfhsvx K_lb ^ey Z\lhfZlbq_kdh]h
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hij_^_e_gby b ZgZebaZ \bkle_jh\ �$:'$1HW� hij_^_eyxlky b ZgZebabjmxlky \bkle_ju

\ d\Zab�j_Zevghf \j_f_gb k p_evx ihemq_gby ^Zgguo iehlghklb ieZafhkn_jguo we_dljh�

gh\� dhlhju_ \f_kl_ k \aZbfh^_ckl\mxsbfb ihlhdZfb bhghkn_ju�ieZafhkn_ju y\eyxlky

dexq_\ufb iZjZf_ljZfb ^ey fh^_e_c ieZafhkn_ju \ bkke_^h\Zgbyo� k\yaZgguo k dhkfb�

q_kdhc ih]h^hc� \ qZklghklb� \ fh^_ebjh\Zgbb mkdhj_gby aZjy`_gguo qZklbp b ihl_jb

jZ^bZpbhgguo ihykh\�

J_amevlZlu jZ[hl ih ii� �� � y\eyxlky ijbf_jhf wnn_dlb\ghklb bkihevah\Zgby ^\mo

kbkl_f� :://1 b $:'$1HW� \ p_eyo hij_^_e_gby iml_c ijhoh`^_gby \bkle_jh\ \

fZ]gblhkn_j_� Wlh bkihevah\Zgh gZfb \ jZa\blbb ^bklZgpbhggh]h ahg^bjh\Zgby fZ]gb�

lhkn_ju k ihfhsvx \bkle_jh\�

�� Ijh]jZffZ �Bamq_gb_ MGQ \heg kheg_qgh�a_fgh]h b eblhkn_jgh]h ijhbkoh`^_�

gby���6WXG\ RQ 8/) :DYHV RI 6RODU�7HUUHVWULDO DQG /LWKRVSKHULF 2ULJLQV�� Kh]eZr_gb_ k

F_`^mgZjh^guf p_gljhf ih bamq_gbx dhkfbq_kdhc ih]h^u b h[jZah\Zgbx �FPBDIH�

ijb Dxkx mgb\_jkbl_l_� Yihgby �j_]�� ��� hl �������� ><H J:G��Fhgblhjbg] dhkfb�

q_kdhc ih]h^u� Kmlhqgu_ nZceu fbgmlguo b k_dmg^guo fZ]gblguo ^Zgguo k yihgkdbo

fZ]gblhf_ljh\0$*'$6 &2/' ^hklmigu yihgkdbf dhee_]Zf q_j_a )73�k_j\_ju BDBJ

><H J:G�

�� Ijh]jZffZ �GZa_fgu_ b kimlgbdh\u_ baf_j_gby hdheha_fgh]h hdjm`Zxs_]h ijh�

kljZgkl\Z gZ >Zevg_f <hklhd_ Jhkkbb b Yihgbb���*URXQG DQG 6DWHOOLWH 0HDVXUHPHQWV RI

*HRVSDFH (QYLURQPHQW LQ WKH )DU (DVWHUQ 5XVVLD DQG -DSDQ��Kh]eZr_gb_ k EZ[hjZlhjb_c

kheg_qgh�a_fgh]h hdjm`Zxs_]h ijhkljZgkl\Z� GZ]hckdbc mgb\_jkbl_l� Yihgby �j_]�

���� hl ����������Bkke_^h\Zgb_ \hegh\uo kljmdlmj \ Zlfhkn_j_�Fhgblhjbg] fZ]gblgh]h

ihey�

��Ijh_dl ©GZ[ex^_gby ]_hdhkfhkZ \ Jhkkbbª� ³*HRVSDFH REVHUYDWLRQV LQ 5XVVLD´�F_fh�

jZg^mf h \aZbfhihgbfZgbb kGZpbhgZevguf bgklblmlhf bgnhjfZpbhgguo b dhffmgbdZ�

pbhgguo l_ogheh]bc� Yihgby �j_]� ���� hl ���������� GZ h[k_j\Zlhjbyo �FZ]Z^Zg� b

�IZjZlmgdZ� \ l_q_gb_ ��������� ]]� ijh\_^_gu j_]meyjgu_ baf_j_gby \ZjbZpbc fZ]gbl�

gh]h ihey k ihfhsvx fZ]gblhf_ljh\ )5*����� Kmlhqgu_ nZceu fbgmlguo b k_dmg^guo

fZ]gblguo ^Zgguo bkihevamxlky ijbfhgblhjbg]_ dhkfbq_kdhc ih]h^u \ ^Zevg_\hklhqghf

j_]bhg_ Jhkkbb b Yihgbb �^hklmigu yihgkdbf dhee_]Zf q_j_a )73�k_j\_ju BDBJ ><H

J:G�� \ khhl\_lkl\bb k Ij_^eh`_gb_f ^ey khljm^gbq_kl\Z \uihegyeky h[f_g ^Zggufb�

ihemqZ_fufb gZ klZgpbb �.LQJ 6DOPRQ� �:eykdZ�rbjhlZ ����1� ^he]hlZ �����(� b gZ h[�

k_j\Zlhjbb =NH �Fuk Rfb^lZ� BDBJ ><H J:G �q_j_a ki_pbZebabjh\Zggmx kbkl_fm

6FLHQWL¿F 'DWD ([FKDQJH 6HUYLFH� j_Zebah\Zggmx gZ kZcl_ BDBJ ><H J:G��

�� Ijh_dl ©GZ[ex^_gby fZ]gblgh]h ihey A_feb gZ fZ]gblguo h[k_j\Zlhjbyo BDBJ

><H J:Gª �³2EVHUYDWLRQV RI (DUWK¶V PDJQHWLF ¿HOG DW PDJQHWLF REVHUYDWRULHV RI ,.,5 )(%

5$6´��Kh]eZr_gb_ k Ihlk^Zfkdbf p_gljhf =_evf]hevpZ G_f_pdh]h bkke_^h\Zl_evkdh]h

p_gljZ ih ]_hgZmdZf �=BP�� Ihlk^Zf� =_jfZgby ����� hl �������� ><H J:G�� >Zggu_

ljzo k_jlbnbpbjh\Zgguo fZ]gblguo h[k_j\Zlhjbc BDBJ ><H J:G ��IZjZlmgdZ� 3(7�
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�FZ]Z^Zg� 0*' b �OZ[Zjh\kd� .+%� \ khhl\_lkl\bb kh klZg^ZjlZfb ,17(50$*1(7

i_j_^Zxlky \ P_glj k[hjZ ^Zgguo \ W^bg[mj]_� h[_ki_qb\Zy ^hklmighklv \k_fm fbjh\hfm

khh[s_kl\m�

G:MQGUC IHL?GPB:E HJ=:GBA:PBB

GZb[he__ agZqbfu_ j_amevlZlu nmg^Zf_glZevguo bkke_^h\Zgbc

���GZmqgu_ gZijZ\e_gby bkke_^h\Zgbc� ijh\h^bfuo hj]ZgbaZpb_c� b bo gZb[he__

agZqbfu_ j_amevlZlu� ihemq_ggu_ \ i_jbh^ k ���� ih ���� ]h^

,,� Nbabq_kdb_ gZmdb�

���:dlmZevgu_ ijh[e_fu hilbdb b eZa_jghcnbabdb� \ lhf qbke_ ^hklb`_gb_ ij_^_ev�

guo dhgp_gljZpbc fhsghklb b wg_j]bb \h \j_f_gb� ijhkljZgkl\_ b ki_dljZevghf ^bZiZ�

ahg_� hk\h_gb_ gh\uo ^bZiZahgh\ ki_dljZ� ki_dljhkdhiby k\_jo\ukhdh]h jZaj_r_gby b

klZg^Zjlu qZklhlu� ij_pbabhggu_ hilbq_kdb_ baf_j_gby� ijh[e_fu d\Zglh\hc b Zlhfghc

hilbdb� \aZbfh^_ckl\b_ baemq_gby k \_s_kl\hf�

Kha^ZgZ ^\modZgZevgZy eb^ZjgZy kbkl_fZ ^ey h^gh\j_f_ggh]h gZ[ex^_gby j_ahgZgk�

gh]h jZkk_ygby \ha[m`^_gguo bhgh\ ZlhfZjgh]h ZahlZ �eZa_j %ULOOLDQW�%� ��� gf� b dbkeh�

jh^Z �eZa_j gZ djZkbl_eyo 7'/����� iha\heyxsZy j_]bkljbjh\Zlv baemq_gb_ gZ ^ebgZo

\heg ������� b ������� gf� khhl\_lkl\mxsZy i_j_oh^Zf \ha[m`^_ggh]h bhgZ dbkehjh^Z�

Ihemq_gZ ohjhrZy dhjj_eypby ^Zgguo ������ f_`^m mjh\g_f kmffZjgh]h hl kehy hljZ�

`_ggh]h kb]gZeZ b agZq_gb_f djblbq_kdhc qZklhlu kehy )� bhghkn_ju� Hlf_q_gh lZd`_

\hajZklZgb_ eb^Zjgh]h kb]gZeZ hl h[eZklb ������� df k jhklhf agZq_gbc djblbq_kdhc

qZklhlu \ dhjimkdmeyjguo kehyo (V�

:gZeba wlbo j_amevlZlh\ iha\hey_l k^_eZlv ij_^\Zjbl_evgu_ \u\h^u�

� \h \j_fy \ukuiZgbc we_dljhgh\ \ bhghkn_jm gZ \ukhlZo ������� df eb^Zjguc kb]gZe

h[jZlgh]h jZkk_ygby gZ ^ebg_ \hegu ������� gf [he__ q_f gZ ihjy^hd ij_\hkoh^bl eb^Zj�

guc kb]gZe gZ ^ebg_ \hegu ��� gf hl jZkk_ygby gZ bhgZo ZlhfZjgh]h ZahlZ� Ijb wlhf

fhsghklv eZa_jgh]h bfimevkZ gZ ^ebg_ \hegu ��� gf \ jZau f_gvr_� qlh khhl\_lkl\m_l

k^_eZgguf jZg__ ij_^\Zjbl_evguf hp_gdZf�

� kb]gZe hl h[eZklb \ukhl ������� df ebrv g_ gZfgh]h ij_\hkoh^bl nhg� qlh fh`gh

h[tykgblv keh`ghklvx gZkljhcdb ijb_fghc kbkl_fu k bkihevah\Zgb_f \ g_c ki_dljhZgZ�

ebaZlhjZ b [hevrbfb ihl_jyfb \ g_c� >ey ^Zevg_cr_]h bkke_^h\Zgby j_ahgZgkgh]h jZk�

k_ygby g_h[oh^bfh bkihevah\Zlv ljZ^bpbhggmx ko_fm ijb_fghc kbkl_fu k bkihevah\Z�

gb_f \ukhdhdZq_kl\_gguo k\_lhnbevljh\�

%\FKNRY 9�9�� 1HSRPQ\DVKFKL\ <�$�� 3HUH]KRJLQ $�6�� 6KHYWVRY %�0� /LGDU UHWXUQV IURP

WKH XSSHU DWPRVSKHUH RI .DPFKDWND RQ REVHUYDWLRQV LQ ��������� �� (DUWK� 3ODQHWV DQG 6SDFH�

����� ������ '2,� ��������V�����������������
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;uqdh\ <�<�� G_ihfgysbc X�:�� I_j_`h]bg :�K�� R_\ph\ ;�F� Eb^Zjgu_ kb]gZeu

\_jog_c Zlfhkn_ju b \hafh`guc f_oZgbaf bo nhjfbjh\Zgby�� HilbdZ Zlfhkn_ju b

hd_ZgZ� ����� L� ���� �� K� ��������

��� Kh\j_f_ggu_ ijh[e_fu jZ^bhnbabdb b Zdmklbdb� \ lhf qbke_ nmg^Zf_glZevgu_

hkgh\u jZ^bhnbabq_kdbo b Zdmklbq_kdbo f_lh^h\ k\yab� ehdZpbb b ^bZ]ghklbdb� bamq_gb_

g_ebg_cguo \hegh\uo y\e_gbc�

�� MklZgh\e_gh kms_kl\h\Zgb_ Zdmklhwfbkkbhggh]h wnn_dlZ \ hkZ^hqguo ihjh^Zo�

aZdexqZxs_]hky \ jhkl_ bgl_gkb\ghklb ]_hZdmklbq_kdh]h baemq_gby \ qZklhlghf ^bZiZ�

ahg_ hl khl_g ]_jp ^h i_j\uo ^_kyldh\ dbeh]_jp ijb m\_ebq_gbb kdhjhklb ^_nhjfZpbb

ihjh^guo fZkkb\h\�Wnn_dl mklhcqb\h gZ[ex^Z_lky gZ ijhly`_gbb [he__ q_f ^_kylbe_l�

g_]h gZlmjgh]h wdki_jbf_glZ gZ g_kdhevdbo ijhkljZgkl\_ggh jZag_k_gguo klZgpbyo gZ

DZfqZld_ b gZb[he__ kbevgh ijhy\ey_lky gZ aZdexqbl_evghc klZ^bb ih^]hlh\db a_fe_�

ljyk_gbc� <uy\e_gb_ gh\h]h nbabq_kdh]h wnn_dlZ ZdlmZevgh ^ey jZajZ[hldb f_lh^h\

Zdmklbq_kdhc ^bZ]ghklbdb ^_nhjfZpbhgguo ijhp_kkh\ \ ijbjh^guo b bkdmkkl\_gguo

kj_^Zo�

/DULRQRY ,�$�� 0DUDSXOHWV <�9�� 6KHYWVRY %�0� )HDWXUHV RI WKH (DUWK VXUIDFH GHIRUPDWLRQV

LQ WKH .DPFKDWND SHQLQVXOD DQG WKHLU UHODWLRQ WR JHRDFRXVWLF HPLVVLRQ �� 6ROLG (DUWK� ����� 9�

� ,�� 3� ��������� '2,� ��������VH�������������

FZjZime_p X�<� <ukhdhqZklhlguc Zdmklhwfbkkbhgguc wnn_dl ijb ^_nhjfbjh\Zgbb

ijbih\_joghklguo hkZ^hqguo ihjh^ \ k_ckfhZdlb\ghf j_]bhg_ � Z\lhj_n� ^bk� ^hdl�nba��

fZl� gZmd� I�DZfqZlkdbc� NHG� ����� �� k�

Kihkh[ h[gZjm`_gby \ukhdhqZklhlguo ]_hZdmklbq_kdbo ij_^\_klgbdh\ a_fe_ljyk_gby�

I:L?GL ������� Jhk� N_^_jZpby� FID *��9 ���� � EZjbhgh\ B�:�� FZjZime_p X�<��

Fbs_gdhF�:��R_\ph\ ;�F�� aZy\bl_ev b iZl_glhh[eZ^Zl_evN=;MGBgklblml dhkfhnb�

abq_kdbo bkke_^h\Zgbc b jZkijhkljZg_gby jZ^bh\heg><HJ:G�� �������������� aZy\e�

����������� him[e� ����������� ;xe�� ��� � k�

�� Ij_^eh`_g b j_Zebah\Zg gh\uc ih^oh^ ^ey qZklhlgh�\j_f_ggh]h ZgZebaZ kb]gZeh\

]_hZdmklbq_kdhc wfbkkbb� < _]h hkgh\m iheh`_g f_lh^ jZaj_`_gghc ZiijhdkbfZpbb

\j_f_gguo jy^h\� Z^_d\Zlgh hibku\Zxsbc kb]gZeu bfimevkghc ijbjh^u�Bkihevah\Zgb_

f_lh^Z ijb ZgZeba_ ]_hZdmklbq_kdbo bfimevkh\ \ a\mdh\hf ^bZiZahg_ iha\hey_l \uy\eylv

\gmlj_ggxx kljmdlmjm kb]gZeh\� qlh kms_kl\_ggh jZkrbjy_l \hafh`ghklb ih bkke_^h�

\Zgbx bklhqgbdh\ wfbkkbb�<i_j\u_ ihemq_ggu_ j_amevlZlu ZdlmZevgu ^ey aZ^Zq Zdmklb�

q_kdhc ^bZ]ghklbdb ^_nhjfZpbhgguo ijhp_kkh\ \ ijbjh^guo b bkdmkkl\_gguo kj_^Zo�

FZjZime_pX�<�� LjbklZgh\ :�;��R_\ph\ ;�F� QZklhlgh�\j_f_gghc ZgZeba Zdmklbq_�

kdhc wfbkkbb a\mdh\h]h ^bZiZahgZ f_lh^hf jZaj_`_gghc ZiijhdkbfZpbb �� >hdeZ^u :G�

����� L� ������� K� ���±����

FZjZime_pX�<�� LjbklZgh\ :�;��R_\ph\ ;�F� :gZeba kljmdlmju kb]gZeh\ Zdmklbq_�

kdhc wfbkkbb a\mdh\h]h ^bZiZahgZ f_lh^hf jZaj_`_gghc ZiijhdkbfZpbb ��:dmklbq_kdbc

`mjgZe� ����� L ������ K� ��������
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Dbf :�� N_^hjh\ K� Ijh]jZffZ ^ey jZaj_`_gghc ZiijhdkbfZpbb kb]gZeh\ ]_hZdmklb�

q_kdhc wfbkkbb k ijbf_g_gb_f iZjZee_evguo \uqbke_gbc �� K\b^�\h h ]hk� j_]bkljZpbb

ijh]jZffu ^ey W<F������������ �����������

Emdh\_gdh\Z H�� LjbklZgh\ :� Ijh]jZffguc dhfie_dk h[jZ[hldb kb]gZeh\ ]_hZdmklb�

q_kdhc wfbkkbb k bkihevah\Zgb_f fh^bnbpbjh\Zggh]h Ze]hjblfZ kh]eZkh\Zggh]h ij_ke_�

^h\Zgby 03&RPSOH[ YHU���� �� K\b^�\h h ]hk� j_]bkljZpbb ijh]jZffu ^ey W<F

������������ ������������

��Bamq_gu \hijhku kms_kl\h\Zgby kheblhgguo j_r_gbc ^ey h^ghf_jguo w\hexpbhg�

guo mjZ\g_gbc� Bkke_^h\Zgu deZkku mjZ\g_gbc� ^himkdZxsb_ ��kheblhggu_ j_r_gby�

:gZeblbq_kdbfb kj_^kl\Zfb ihemq_gu b_jZjobb mjZ\g_gbcEZdkZ�KZ\Z^Z�Dhl_jZ�H[gZ�

jm`_gu gh\u_ mjZ\g_gby� dhlhju_ ^himkdZxl ��kheblhggu_ j_r_gby� gh g_ bf_xl ��kh�

eblhggu_ j_r_gby� Ihemq_ggZy deZkkbnbdZpby w\hexpbhgguo g_ebg_cguo mjZ\g_gbc

fh`_l khihklZ\eylvky k j_^mdpbyfb mjZ\g_gbc� hibku\Zxsbo \hegh\u_ ijhp_kku \

fZ]gblhkn_j_�

I_j_`h]bg:�K��R_\ph\ ;�F�G_klZpbhgZjgu_ hljZ`_gby \heg \ kj_^Zo k njZdlZevghc

^bki_jkb_c ��JZ^bhl_ogbdZ b we_dljhgbdZ� ����� L� ���� �� K� ���

,O¶LQ� ,�$� � 1RVKFKHQNR� '�6� � 3HUH]KRJLQ� $�6� 2Q FODVVL¿FDWLRQ RI KLJK�RUGHU LQWHJUDEOH

QRQOLQHDU SDUWLDO GLIIHUHQWLDO HTXDWLRQV �� &KDRV� 6ROLWRQV 	 )UDFWDOV �� ������ ���±����

��� Kh\j_f_ggu_ ijh[e_fu Zkljhghfbb� Zkljhnbabdb b bkke_^h\Zgby dhkfbq_kdh]h

ijhkljZgkl\Z� \ lhf qbke_ ijhbkoh`^_gb_� kljh_gb_ b w\hexpby <k_e_gghc� ijbjh^Z

l_fghc fZl_jbb b l_fghc wg_j]bb� bkke_^h\Zgb_ Emgu b ieZg_l� KhegpZ b kheg_qgh�

a_fguo k\ya_c� bkke_^h\Zgb_ wdahieZg_l b ihbkdb \g_a_fguo pb\bebaZpbc� jZa\blb_ f_�

lh^h\ b ZiiZjZlmju \g_Zlfhkn_jghc Zkljhghfbb b bkke_^h\Zgbc dhkfhkZ� dhhj^bgZlgh�

\j_f_ggh_ h[_ki_q_gb_ nmg^Zf_glZevguo bkke_^h\Zgbc b ijZdlbq_kdbo aZ^Zq�

�� Ij_^eh`_g f_oZgbaf nhjfbjh\Zgby klhoZklbq_kdhc ihke_^h\Zl_evghklb bg\_jkbc

fZ]gblgh]h ihey gZ hkgh\_ djmighfZkrlZ[ghc fh^_eb .�^bgZfh�Bklhqgbdhf bg\_jkbc

\ ^bgZfh�kbkl_f_ y\ey_lky \hafms_gb_ .�wnn_dlZ bfimevkguf kemqZcguf ijhp_kkhf�

bfimevku dhlhjh]h ij_^eh`_gh bgl_jij_lbjh\Zlv dZd j_amevlZl kihglZggh]h dh]_j_gl�

gh]h keh`_gby hl[jhr_gguo f_edhfZkrlZ[guo fh^� Qbke_ggh_ fh^_ebjh\Zgb_ ijb

agZq_gbyo nbabq_kdbo iZjZf_ljh\ oZjZdl_jguo ^ey ]_h^bgZfh gZ \j_f_gguo ijhf_`mldZo

a ��A� e_l ihdZaZeh� qlh \ fh^_eb \hkijhba\h^ylky lZdb_ q_jlu j_Zevguo iZe_hfZ]gblguo

rdZe� dZd kl_i_ggZy ZkbfilhlbdZ ^ebg bgl_j\Zeh\ iheyjghklb b njZdlZevgZy ]_hf_ljby

rdZe� NjZdlZevgZy jZaf_jghklv fh^_evghc rdZeu khklZ\ey_l ����±���� �\ aZ\bkbfhklb

hl iZjZf_ljh\ fh^_eb�� qlh kh]eZkm_lky k jZaf_jghklyfb j_Zevguo rdZe �����±�����

)HVFKHQNR� /�.�� 9RGLQFKDU� *�0� 5HYHUVDOV LQ WKH ODUJH�VFDOH .�G\QDPR ZLWK PHPRU\ ��

1RQOLQ� 3URFHVVHV *HRSK\V� � ����� � 9RO� ��� � SS� ��������

�� Bkke_^h\ZgZ fh^_ev ]_h^bgZfh� \ dhlhjhc l_q_gb_ `b^dhklb bf__l nhjfm � yq__d

�kljmc�� :gZeba kh[kl\_gguo dhe_[Zgbc A_feb iha\hebe ij_^iheh`blv� qlh l_q_gby \

y^j_ hij_^_eyxlky lj_fy kh[kl\_ggufb fh^Zfb k\h[h^guo dhe_[Zgbc `b^dh]h y^jZ
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�fh^Zfb ImZgdZj_�� gZb[he__ kbevghc ba dhlhjuo khhl\_lkl\m_l ��kljmcgZy kljmdlmjZ�

Ihe_ kdhjhklb \ fh^_eb ij_^klZ\e_gh dhf[bgZpb_c lZdbo lj_o fh^�IhdZaZgh� qlh ijhbk�

oh^bl mkbe_gb_ fZ]gblgh]h ihey lZdhc kljmdlmjhc l_q_gbc ijb jZaebqguo agZq_gbyo

fZ]gblgh]h qbkeZ J_cghev^kZ b hlghkbl_evghc \_ebqbgu fh^

<h^bgqZj =�F�� N_s_gdh E�D� R_klbkljmcgZy dbg_fZlbq_kdZy fh^_ev ]_h^bgZfh ��

GZmqgu_ \_^hfhklb ;_e]hjh^kdh]h ]hkm^Zjkl\_ggh]h mgb\_jkbl_lZ�FZl_fZlbdZ�NbabdZ�

������ ������� <ui� ��� K� �������

9,,,�GZmdb h A_fe_� ��������Nbabq_kdb_ b obfbq_kdb_ ijhp_kku \ Zlfhkn_j_� \dexqZy

bhghkn_jm b fZ]gblhkn_jm A_feb� djbhkn_j_ b gZ ih\_joghklb A_feb� f_oZgbafu nhj�

fbjh\Zgby b kh\j_f_ggu_ baf_g_gby debfZlZ� eZg^rZnlh\� he_^_g_gby b fgh]he_lg_�

f_jaeuo ]jmglh\�

�� JZajZ[hlZgZ gh\Zy fh^_ev dhe_[Zl_evghc kbkl_fu k iZfylvx� dhlhjZy h[h[sZ_l ba�

\_klgh_ mjZ\g_gb_ iZjZf_ljbq_kdh]h j_ahgZgkZ FZlv_� >hdZaZgh kms_kl\h\Zgb_ b _^bg�

kl\_gghklv j_r_gby wlh]h fh^_evgh]h mjZ\g_gby�< j_amevlZl_ qbke_gguo wdki_jbf_glh\

ihdZaZgZ \hafh`ghklv \hagbdgh\_gby \ lZdhc dhe_[Zl_evghc kbkl_f_ iZjZf_ljbq_kdh]h

j_ahgZgkZ�Hij_^_e_gu ]jZgbpu h[eZklb g_mklhcqb\hklb� \ dhlhjhc ijhbkoh^bl iZjZf_l�

jbq_kdbc j_ahgZgk� ;ueb ijh\_^_gu bkke_^h\Zgby jZaebqguo ^bgZfbq_kdbo j_`bfh\ b

ihkljh_gu nZah\u_ ljZ_dlhjbb khklhygbc dhe_[Zl_evghc kbkl_fu�

3DURYLN 5�,� 3KDVH 7UDMHFWRULHV RI WKH )UDFWDO 3DUDPHWULF 2VFLOODWRU�� ,QWHUQDWLRQDO -� RI

(QJLQHHULQJ 5HVHDUFK DQG $SSOLFDWLRQ� 9��� ,��� SS������������

3DURYLN 5�,� )UDFWDO 3DUDPHWULF 2VFLOODWRU DV D 0RGHO RI 1RQOLQHDU 2VFLOODWLRQ 6\VWHP LQ

1DWXUDO 0HGLXPV�� ,QWHUQDWLRQDO -� RI &RPPXQLFDWLRQV� 1HWZRUN DQG 6\VWHP 6FLHQFHV� 9���

SS��������� �����

��Bkke_^h\ZgZ g_ehdZevgZy fh^_ev i_j_ghkZ jZ^hgZ \ pbebg^jbq_kdhf keh_ njZdlZev�

gh]h ihjbklh]h ]jmglZ aZ kq_l ijhp_kkZ km[^bnnmabb�GZc^_gh h[s__ j_r_gb_ g_ehdZev�

gh]h ih \j_f_gb mjZ\g_gby km[^bnnmabb h[t_fghc Zdlb\ghklb jZ^hgZ \ pbebg^jbq_kdhf

we_f_glZjghf keh_�Bkihevah\Zgb_ ^ey wlh]h j_r_gby jZaebqguo gZqZevguo b ]jZgbqguo

mkeh\bc iha\hebeh j_rblv jy^ aZ^Zq jZ^bhf_ljbq_kdhc jZa\_^db ^ey kemqZy g_klZpbhgZj�

ghc km[^bnnmabb

3DURYLN 5�,� 0DWKHPDWLFDO PRGHOLQJ RI UDGRQ VXEGLIIXVLRQ LQWR WKH F\OLQGULFDO OD\HU LQ JURXQG

�� /LIH 6FLHQFH -RXUQDO� ����� 9� ����V�� 3� �������

�� JZajZ[hlZgZ fZl_fZlbq_kdZy fh^_ev njZdlZevgh]h hkpbeeylhjZ <Zg�^_j�Ihey� dhlh�

juc oZjZdl_jbah\Zeky h[h[s_gguf mjZ\g_gb_f <Zg�^_j�Ihey \ l_jfbgZo ijhba\h^ghc

^jh[gh]h ihjy^dZ =_jZkbfh\Z�DZimlh� Ihemq_gu qbke_ggu_ j_r_gby njZdlZevgh]h hk�

pbeeylhjZ k ihfhsvx y\ghc dhg_qgh�jZaghklghc ko_fu� ihkljh_gu nZah\u_ ihjlj_lu b

k_q_gby ImZgdZj_�

IZjh\bd J�B� AZ^ZqZ Dhrb ^ey h[h[s_ggh]h mjZ\g_gby Wcjb �� >hdeZ^u :^u]kdhc

�Q_jd_kkdhc�F_`^mgZjh^ghc :dZ^_fbb GZmd� ����� L� ���� �� K� ������

��
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IZjh\bd J�B�FZl_fZlbq_kdZy fh^_ev njZdlZevgh]h hkpbeeylhjZ <Zg�^_j�Ihey �� >h�

deZ^u :^u]kdhc �Q_jd_kkdhc�F_`^mgZjh^ghc ZdZ^_fbb gZmd� ����� L������� K� ������

��� AZsbs_ggu_ ^bkk_jlZpbhggu_ jZ[hlu� ih^]hlh\e_ggu_ i_jbh^ k ���� ih ����

]h^gZ hkgh\_ihe_\hc hiulghcjZ[hlumqj_`^_gby�AZihegy_lky hj]ZgbaZpbyfb�

\u[jZ\rbfb j_n_j_glgmx ]jmiim � �� ©L_ogheh]bb jZkl_gb_\h^kl\Zª�

BgnhjfZpby g_ ij_^hklZ\e_gZ

��� I_j_q_gv gZb[he__ agZqbfuo im[ebdZpbc b fhgh]jZnbc� ih^]hlh\e_gguo

khljm^gbdZfb gZmqghc hj]ZgbaZpbb aZ i_jbh^ k ���� ih ���� ]h^

�� %\FKNRY 9�9�� 1HSRPQ\DVKFKL\ <�$�� 3HUH]KRJLQ $�6�� /LGDU UHWXUQV IURP WKH XSSHU

DWPRVSKHUH RI .DPFKDWND IRU ���� WR ���� REVHUYDWLRQV �� (DUWK� 3ODQHWV DQG 6SDFH� �����

������

'2,� ��������V����������������

,PSDFW )DFWRU :26 �����

�� /DULRQRY ,�$�� 0DUDSXOHWV <�9�� 6KHYWVRY %�0� )HDWXUHV RI WKH (DUWK VXUIDFH GHIRUPDWLRQV

LQ WKH .DPFKDWND SHQLQVXOD DQG WKHLU UHODWLRQ WR JHRDFRXVWLF HPLVVLRQ �� 6ROLG (DUWK� ����� 9�

� ,�� 3� ���������

'2,� ��������VH������������

,PSDFW )DFWRU :26 �����

�� ,O¶LQ� ,�$� � 1RVKFKHQNR� '�6� � 3HUH]KRJLQ� $�6� 2Q FODVVL¿FDWLRQ RI KLJK�RUGHU LQWHJUDEOH

QRQOLQHDU SDUWLDO GLIIHUHQWLDO HTXDWLRQV �� &KDRV� 6ROLWRQV 	 )UDFWDOV �� ������ ���±����

'2,� ��������M�FKDRV������������

,PSDFW )DFWRU :26 �����

�� )HVFKHQNR� /�.�� 9RGLQFKDU� *�0� 5HYHUVDOV LQ WKH ODUJH�VFDOH .�G\QDPR ZLWK PHPRU\

�� 1RQOLQ� 3URFHVVHV *HRSK\V� � ����� � 9RO� ��� � SS� ��������

'2,� ��������QSJ������������

,PSDFW )DFWRU :26 �����

�� &KHUQLJRYVND\D 0� $�� .XUNLQ 9� ,�� 0DULFKHY 9� 1�� 1LNRODVKNLQ 6� 9�� %\FKNRY 9� 9��

.RFKHWNRYD 2� 6� /LGDU DQG VDWHOOLWH WHPSHUDWXUH PHDVXUHPHQWV GXULQJ WKH VXGGHQ VWUDWRVSKHULF

ZDUPLQJV RYHU 6LEHULD DQG WKH 5XVVLDQ )DU (DVW LQ ��������� ��,QWHUQDWLRQDO -RXUQDO RI 5HPRWH

6HQVLQJ� 9� ��� ,� ��� � SS� ���������� �����

'2,� ����������������������������

,PSDFW )DFWRU :26 �����

�� 0DUDSXOHWV� <X 9�� 7ULVWDQRY� $� %�� 6KHYWVRY� %� 0� 7LPH�IUHTXHQF\ DQDO\VLV RI VRXQG

UDQJH DFRXVWLF HPLVVLRQ E\ WKH VSDUVH DSSUR[LPDWLRQ PHWKRG��'RNODG\ (DUWK 6FLHQFHV� 9� ����

,� �� � SS� �������� ���� �

'2,� ��������6�������;��������

,PSDFW )DFWRU :26 �����
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JBGP '2,� ��������6����������������

BN JBGP �����

�� 0DUDSXOHWV <X� 9�� 7ULVWDQRY $� %�� 6KHYWVRY %� 0� $QDO\VLV RI WKH VWUXFWXUH RI DFRXVWLF

HPLVVLRQ VLJQDOV RI WKH DXGLEOH UDQJH E\ WKH VSDUVH DSSUR[LPDWLRQ PHWKRG ��$FRXVWLFDO 3K\VLFV

9���� ,� �� � SS� �������

'2,� ��������6����������������

,PSDFW )DFWRU :26 �����

JBGP '2,� ��������6���������������;

BN JBGP �����

�� 3HUH]KRJLQ $� 6�� 6KHYWVRY %� 0� 1RQVWDWLRQDU\ UHÀHFWLRQV RI ZDYHV LQ PHGLD ZLWK IUDFWDO

GLVSHUVLRQ�� -RXUQDO RI &RPPXQLFDWLRQV 7HFKQRORJ\ $QG (OHFWURQLFV� 9���� ,� �� �SS� ������

'2,� ��������6����������������

,PSDFW )DFWRU :26 �����

JBGP '2,� ��������6����������������

BN� JBGP �����

�� :nZgZkv_\Z :�:�� Emdh\_gdh\Z H�H��FZjZime_p X�<�� LjbklZgh\ :�;� Ijbf_g_gb_

jZaj_`_gghc ZiijhdkbfZpbb bf_lh^h\ deZkl_jbaZpbb ^ey hibkZgby kljmdlmju \j_f_gguo

jy^h\ Zdmklbq_kdhc wfbkkbb ��Pbnjh\Zy h[jZ[hldZ kb]gZeh\� ������ �� K� ������

BN� JBGP �����

���Emdh\_gdh\Z H�H�� LjbklZgh\ :�;�:^Zilb\guc Ze]hjblf kh]eZkh\Zggh]h ij_ke_^h�

\Zgby k mlhqg_gb_f gZ kf_rZgguo keh\Zjyo \ ZgZeba_ kb]gZeh\ ]_hZdmklbq_kdhc wfbkkbb��

Pbnjh\Zy h[jZ[hldZ kb]gZeh\� ������ �� K� ������

BN� JBGP �����

Fhgh]jZnbb�

��<h^bgqZj =�F�Hp_gb\Zgb_ iZjZf_ljh\ i_jbh^bqghkl_c \ imZkkhgh\kdbo ijhp_kkZo�

fhgh]jZnby� BDBJ ><H J:G� DZf=M bf�<blmkZ ;_jbg]Z� I_ljhiZ\eh\kd�DZfqZlkdbc�

DZf=M bf�<blmkZ ;_jbg]Z� ����� � ��� k� ,6%1 ������������������

�� <h^bgqZj =�F��N_s_gdh E�D�FZehfh^h\u_ fh^_eb dhg\_dpbb \ y^j_ A_feb� fhgh�

]jZnby � BDBJ ><H J:G� DZf=M bf�<blmkZ ;_jbg]Z� ± I_ljhiZ\eh\kd�DZfqZlkdbc�

DZf=M bf� <blmkZ ;_jbg]Z� ����� ± ��� k� ,6%1 ������������������

�� FZl_fZlbq_kdb_ fh^_eb ]_hfZ]gblguo ijhp_kkh\� dhee_dlb\gZy fhgh]jZnby � ih^

h[s� j_^� =�F�<h^bgqZjZ�DZf=M bf�<blmkZ ;_jbg]Z�BDBJ><HJ:G� ±I_ljhiZ\eh\kd�

DZfqZlkdbc� DZf=M bf� <blmkZ ;_jbg]Z� ����� ± ��� k� ,6%1 ������������������

�� Nbabq_kdb_ ijhp_kku \ ]_hkn_jZo� fh^_eb b ZgZeba ^Zgguo kbkl_f fhgblhjbg]Z�

dhee_dlb\gZy fhgh]jZnby � ih^ h[s� j_^� =�F� <h^bgqZjZ� DZf=M bf� <blmkZ ;_jbg]Z�

BDBJ ><H J:G� ± I_ljhiZ\eh\kd�DZfqZlkdbc� DZf=M bf� <blmkZ ;_jbg]Z� ����� ± ���

k� ,6%1 ������������������
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��IZjh\bd J�B�FZl_fZlbq_kdh_ fh^_ebjh\Zgb_ ebg_cguo wj_^blZjguo hkpbeeylhjh\�

fhgh]jZnby � J� B� IZjh\bd � DZf=M bf� <blmkZ ;_jbg]Z� ± I�DZfqZlkdbc � DZf=M bf�

<blmkZ ;_jbg]Z� ����� ± ��� k� ,6%1 ����������������� ��� wda�

��� =jZglu gZ ijh\_^_gb_ nmg^Zf_glZevguo bkke_^h\Zgbc� j_Zebah\Zggu_ ijb

ih^^_j`d_ Jhkkbckdh]h nhg^Z nmg^Zf_glZevguo bkke_^h\Zgbc� Jhkkbckdh]h

]mfZgblZjgh]h gZmqgh]h nhg^Z� Jhkkbckdh]h gZmqgh]h nhg^Z b ^jm]b_

�� =jZgl JNNB ����������� ������������ ^h]h\hj�GD �������������� ©Bkke_^h\Zgb_

^_nhjfZpbhggh�bg^mpbjh\Zggh]h Zdmklh�we_dljhfZ]gblgh]h baemq_gby g_jZ\gh\_kghc

eblhkn_ju k_ckfbq_kdb Zdlb\guo j_]bhgh\ª� Jmdh\h^bl_ev \_^� g� k� >jm`bg =�B� ���

luk�jm[

J_amevlZlu j_]bkljZpbb Zdmklh�we_dljhfZ]gblgh]h baemq_gby \ ^bZiZahg_ qZklhl ^h

��� =p� \uiheg_ggu_ gZ kd\Z`bg_ \ k_ckfhZdlb\ghf jZchg_� ihdZaZeb gZebqb_ ZghfZevgh�

\ukhdbo kb]gZeh\� ij_\hkoh^ysbo nhgh\h_ agZq_gb_ \ ����� jZa�IhdZaZgh� qlh ijbqbghc

\aZbfghc dh]_j_glghklb Zdmklbq_kdh]h b we_dljhfZ]gblgh]h kb]gZeh\ y\ey_lky wnn_dl

fZ]gblhmijm]hklb h[kZ^ghc ljm[u�IhdZaZgh� qlh \ ijbgbfZ_fuo kb]gZeZoHGQbaemq_gbc

ijhy\ey_lky \ebygb_ gZ h[eZklv ' bhghkn_ju ]ZeZdlbq_kdbo j_gl]_gh\kdbo bklhqgbdh\�

�� Ijh_dl ����,�I����� ©Bkke_^h\Zgb_ fh^meypbhgguo wnn_dlh\ ]ZeZdlbq_kdbo b

dhkfbq_kdbo emq_c \ ]_hkn_jZo k ihfhsvx gZa_fguo� eb^Zjguo b dhkfbq_kdbo gZ[ex^_�

gbcª jmd� ;�F�R_\ph\ ���� luk� jm[�

JZajZ[hlZgguc Z\lhjZfb f_lh^ ZiijhdkbfZpbb b ZgZebaZ \ZjbZpbc bgl_gkb\ghklb

dhkfbq_kdbo emq_c b kha^Zggu_ gZ _]h hkgh\_ g_cjhk_l_\u_ ijh]jZffgu_ fh^meb iha\h�

ebeb \u^_eblv ZghfZevgu_ baf_g_gby \ \ZjbZpbyo bgl_gkb\ghklb dhkfbq_kdbo emq_c \

i_jbh^u ih\ur_gghc ]_hfZ]gblghc Zdlb\ghklb b k \ukhdhc lhqghklvx hp_gblv bo fh�

f_glu \hagbdgh\_gby b ^ebl_evghklv� Bkke_^h\Zgb_ ihdZaZeh� qlh aZ g_kdhevdh qZkh\ ^h

fZ]gblguo [mjv \ \ZjbZpbyo bgl_gkb\ghklb dhkfbq_kdbo emq_c gZ[ex^Zxlky jZaghfZk�

rlZ[gu_ ehdZevgu_ \hajZklZgby �ij_^ih\ur_gby�� j_]bkljbjm_fu_gZ \k_o ZgZebabjm_fuo

klZgpbyo� < i_jbh^u Nhj[mr�wnn_dlh\ gZ[ex^Zxlky gZb[he__ kbevgu_ ]_hfZ]gblgu_

\hafms_gby�

GZ [hevrhf qbke_ kh[ulbc gZ hkgh\_ fh^_ebjh\Zgby b ZgZebaZ \ZjbZpbc ]_hfZ]gbl�

gh]h ihey ihdZaZgh� qlh \ i_jbh^u� ij_^r_kl\mxsb_ jZa\blbx ]eZ\ghc nZau [mjv� \

]_hfZ]gblghf ihe_ gZ[ex^Zxlky ehdZevgu_ \hajZklZgby bgl_gkb\ghklb \hafms_gbc�

\hagbdZxsb_ \ jZaguo qZklhlguo ^bZiZahgZo�

<h \j_fy kheg_qguo kh[ulbc ����� ���� b ���� ]]� [ueb h[gZjm`_gu baf_g_gby

we_dljbq_kdh]h khklhygby ijba_fgh]h kehy \ha^moZ dZd ke_^kl\b_ bhgbabjmxs_]h \ha^_c�

kl\by dhkfbq_kdbo emq_c gZ \_jogxx b gb`gxx Zlfhkn_jm� AZnbdkbjh\Zgh baf_g_gb_

f_l_hjheh]bq_kdbo iZjZf_ljh\ \ gb`g_c ljhihkn_j_ \h \j_fy fZ]gblguo [mjv� Z lZd`_

]_g_jZpby \heg \ Zlfhkn_j_ ieZg_lZjgh]h fZkrlZ[Z�
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<Z`gmx bgnhjfZpbx h ijhp_kkZo \ bhghkn_j_� ieZafhkn_j_� fZ]gblhkn_j_ fh]ml

^Zlv mgbdZevgu_ kh[ulby� k\yaZggu_ k \lhj`_gb_f \ wlb h[hehqdb A_feb fZkkb\guo

dhkfbq_kdbo l_e� Ih^h[gh_ kh[ulb_ ijhbahreh �� n_\jZey ���� ]�� dh]^Z kmi_j[heb^

^bZf_ljhf hdheh ��f bfZkkhc ihjy^dZ �� luk� lhgg \hrze \ Zlfhkn_jm A_feb gZ kdhjhklb

hdheh �� df�k b \ �������� 87 \ahj\Zeky gZ^ Q_ey[bgkdhf gZ \ukhl_ �� df�Ihke_ iZ^_gby

Lmg]mkkdh]h dhkfbq_kdh]h l_eZ �LDL� �� bxgy ���� ]� � wlh \lhjh_ ih \_ebqbg_ \lhj`_gb_

g_[_kgh]h l_eZ \ Zlfhkn_jm A_feb aZ ijhr_^rb_ ��� k ebrgbf e_l� < i_jbh^� ij_^r_�

kl\h\Z\rbc \aju\m� �� lukyq_lhggZy ]eu[Z� khklhysZy ba dZfg_c� f_lZeeZ b ev^Z ijhe_�

l_eZ q_j_a \k_ h[hehqdb \_jog_c Zlfhkn_ju A_feb � fZ]gblhkn_jm� ieZafhkn_jm b bhgh�

kn_jm� B _keb ij_^iheh`blv� qlh ihe_l wlh]h g_[_kgh]h l_eZ \ fZ]gblhkn_j_ A_feb [ue

]_hwnn_dlb\_g� lh ihe_aguc kb]gZe gZ^h hlke_`b\Zlv ihke_ \lhj`_gby _]h \ fZ]gblhkn_jm

A_feb aZ �����fbg� ^h \aju\Z \ Zlfhkn_j_�:gZeba:?� $8� $/� $2 bDj bg^_dkh\ ihdZaZe�

qlh \j_fy ijhoh`^_gby [heb^Z q_j_a fZ]gblhkn_jm A_feb ijboh^blky gZ hq_gv fZ]gblh�

kihdhcguc i_jbh^� AZibkb bg^mdpbhgguo fZ]gblhf_ljh\ kj_^g_rbjhlguo h[k_j\Zlhjbc

�Fhg^u�� �KZygu� 3 ������ � ������� b �IZjZlmgdZ� �DZfqZldZ� 3 ������ � ������� ihdZ�

aZeb gZebqb_rmfhih^h[gh]h \kie_kdZ \ \ZjbZpbyo ]_hfZ]gblgh]h ihey \ ^bZiZahg_ qZklhl

����� =p \ bgl_j\Ze_ �����������87� l�_� aZ �� fbg� ^h \aju\Z f_l_hjhb^Z� Ijbqbghc \ha�

gbdgh\_gby wlhc ZghfZebb gZ kj_^g_rbjhlguo h[k_j\Zlhjbyo gZ kihdhcghf ]_hfZ]gblghf

nhg_ fh`_l [ulv \aZbfh^_ckl\b_ f_l_hjhb^Z k ieZafhkn_jhc A_feb� H[ahj jZ[hl� \ dh�

lhjuo hibku\Z_lky \hagbdgh\_gb_ fZ]gblguo wnn_dlh\ \h \j_fy ihe_lZ b \aju\Z Lmg]mk�

kdh]h f_l_hjblZ \ fZ]gblhkn_j_ b Zlfhkn_j_ A_feb �� bxgy ���� ]� ihdZaZe� qlh g_dhlh�

jufb bkke_^h\Zl_eyfb hlf_qZxlky ZghfZebb \ \ZjbZpbyo ]_hfZ]gblgh]h ihey aZ �� fbg�

^h \aju\Z�

��Ijh_dl����,�HNG��� ©Eb^Zjgh_ ahg^bjh\Zgb_ bhghkn_jghc ieZafu k bkihevah\Z�

gb_f jb^[_j]h\kdbo wnn_dlh\ª jmd� ;�F�R_\ph\ ��� luk� jm[�

Ijh\h^behkv jZa\blb_ dhfie_dkZ kj_^kl\ gZ[ex^_gbc�<uiheg_gu wdki_jbf_glZevgu_

jZ[hlu gZ gZ]j_\ghf kl_g^_ KmjZ \ Gb`_]hjh^kdhc h[eZklb k p_evx h[gZjm`_gby jZkk_�

ygby gZ bkdmkkl\_ggh kha^Zgguo \ bhghkn_j_ \ha[m`^_gguo ZlhfZo�Ijh^he`Zebkv j_]m�

eyjgu_ eb^Zjgu_ gZ[ex^_gby gZ DZfqZld_�

Ih j_amevlZlZf gZ[ex^_gbc ihemq_gu gh\u_ wdki_jbf_glZevgu_ ^Zggu_ ihy\e_gby

ih\ur_ggh]h k\_lhjZkk_ygby \ h[eZklb kehy )� bhghkn_ju� J_ljhki_dlb\guc ZgZeba

ihemq_gguo ^Zgguo ih^l\_j^be k^_eZgguc jZg__ \u\h^ h lhf� qlh ih\ur_ggh_ k\_lhjZk�

k_ygb_ ihy\ey_lky dZd \ fZ]gblhkihdhcguo mkeh\byo� lZd b \ i_jbh^u ]_hfZ]gblguo

\hafms_gbc� Hgh \k_]^Z khijh\h`^Z_lky ihy\e_gb_f \ h[eZklb \ukhl ������� df kihjZ�

^bq_kdbo keh_\ ( dhjimkdmeyjgh]h lbiZ� Ijb wlhf \_ebqbgZ kb]gZeZ eb[h dhjj_ebjm_l

k kh^_j`Zgb_f ieZafu \ keh_ )� � eb[h kh\iZ^Z_l \h \j_f_gb k ihy\e_gb_f dhjimkdmeyj�

gh]h ( kehy� LZdbf h[jZahf� \hagbdgh\_gb_ ih\ur_ggh]h k\_lhjZkk_ygby fh`gh k\yaZlv

k ihy\e_gb_f ^hihegbl_evguo bklhqgbdh\ bhgbaZpbb�
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Ijh\_^_ggu_ wdki_jbf_glu k kbgojhggufb baf_j_gbyfb gZ jZaguo k\_lhnbevljZo

iha\hebeb k^_eZlv \u\h^ h lhf� qlh jZkk_ygb_ ijhbkoh^bl [_a k^\b]Z qZklhlu� Ijb wlhf

mklZgh\e_gh� qlh rbjbgZ ihehku jZkk_yggh]h baemq_gby g_ ij_\urZ_l � gf� Wlb nZdlu

iha\heyeb k^_eZlv aZdexq_gb_ h lhf� qlh hkgh\guf ijhp_kkhf� h[_ki_qb\Zxsbf \hagbd�

gh\_gb_ eb^Zjgh]h kb]gZeZ� y\ey_lky j_ahgZgkgh_ jZkk_ygb_ gZ bhgZo� :gZebahf [Zau

ki_dljZevguo ^Zgguo 1,67 $6'� ���� mklZgh\e_gh� qlh jZkk_ygb_ ijhbkoh^bl gZ \ha[m�

`^_gguo bhgZ ZlhfZjgh]h ZahlZ� hlghkbl_evgh_ kh^_j`Zgb_ dhlhjh]h \ ) keh_ bhghkn_jghc

ieZafu hdheh ijhp_glZ�

Hkgh\ghc ijhp_kk� ijb\h^ysbc d ihy\e_gbx wlh]h jZkk_ygby � j_ahgZgkgh_ ih]ehs_gb_

nhlhgZ k ^ebghc \hegu ��� gf bhghf 1� \ \ha[m`^_gghf khklhygbb �V�S���3��S k baf_�

g_gb_f agZq_gbc 7HUP b - �kf� 1,67 $6'� ����� b h[jZlguf i_j_oh^hf k bahljhiguf

baemq_gb_f gZ lhc `_ qZklhl_� LZdbo i_j_oh^h\ ^\Z� h^bg ba dhlhjuo gZoh^blky ihqlb \

p_glj_ ebgbb baemq_gby eZa_jZ� Z ^jm]hc � gZ __ djZx�Ihke_^gbc fh`gh g_ jZkkfZljb\Zlv�

?klv _s_ i_j_oh^ \ \ha[m`^_gghf khklhygbb �V�S��3���S bhgZ 1��� dhlhjuc ihiZ^Z_l \

p_glj ebgbb eZa_jZ� gh dhgp_gljZpby bhgZ 1�� agZqbl_evgh gb`_ q_f bhgZ 1��

Ijh\_^_ggu_ hp_gdb ihdZaZeb� qlh \_ebqbgZ gZ[ex^Z\r_]hky eb^Zjgh]h kb]gZeZ kh�

hl\_lkl\m_l kh^_j`Zgbx \ha[m`^_gguo khklhygbc \ bhghkn_j_� dhlhju_ \ ^Zgghf kemqZ_

g_ y\eyxl jb^[_j]h\kdbfb� gh hq_\b^gh� qlh kbevgh \ha[m`^_ggu_ khklhygby lZd`_ fh]ml

^Z\Zlv \deZ^ \ j_ahgZgkgh_ jZkk_ygb_ kb]gZeZ� _keb i_j_oh^u f_`^m gbfb ihiZ^Zxl \

ebgbx baemq_gby eZa_jZ�

Ihemq_ggu_ j_amevlZlu y\eyxlky h[hkgh\Zgb_f f_lh^Z eZa_jghc ^bZ]ghklbdb dhfih�

g_glgh]h khklZ\Z bhghkn_jghc ieZafu�IjbgpbibZevguf _]h hlebqb_f hl h[s_ijbgylh]h

f_lh^Z jZ^bhahg^bjh\Zgby we_dljhgghc iehlghklb y\ey_lky \hafh`ghklv g_ihkj_^kl\_g�

gh]h baf_j_gby \ukhlguo ijhnbe_c dhgp_gljZpbb dhfihg_glh\ bhghkn_jghc ieZafu \h

\k_c h[eZklb \ukhl� dZd gb`_� lZd b \ur_ fZdkbfmfZ kehy )�� k ijhkljZgkl\_gguf jZaj_�

r_gb_f \ g_kdhevdh dbehf_ljh\� dZd ih \ukhl_� lZd b ih ]hjbahglZeb�

H[gZjm`_g lZd`_ ^bihevguc i_j_oh^ hkgh\gh]h bhgZ H�� ihiZ^Zxsbc \ ihehkm baem�

q_gby fhsguo l\_j^hl_evguo <$* eZa_jh\ gZ ^ebg_ \hegu ���� gf� >hihegbl_evgZy

dhfie_dlZpby eb^Zjghc klZgpbb dhfie_dkhf j_]bkljZpbb kb]gZeh\ gZ wlhc qZklhl_ iha�

\hebl ijh\_klb jZ[hlu ih hp_gd_ \hafh`ghklb kha^Zgby ^\moqZklhlgh]h bhghkn_jgh]h

eb^ZjZ ^ey g_ihkj_^kl\_ggh]h baf_j_gby kh^_j`Zgby bhgh\ 1� b H��

IhdZaZgZ ijbgpbibZevgZy \hafh`ghklv eb^Zjgh]h ahg^bjh\Zgby bhghkn_jhc ieZafu

gZ \ukhlZo ������� df�

H[hkgh\Zg f_oZgbaf nhjfbjh\Zgby ih\ur_ggh]h k\_lhjZkk_ygby \ ) h[eZklb bhgh�

kn_ju� < kemqZ_ bkihevah\Zgby \lhjhc ]Zjfhgbdb l\_j^hl_evgh]h eZa_jZ 1G LQ <$* wlh

j_ahgZgkgh_ jZkk_ygb_ gZ \ha[m`^_gguo bhgZo ZlhfZjgh]h ZahlZ \ khklhygbyo �V�S���3��S�

H[hkgh\Zg f_lh^ eZa_jgh]h ahg^bjh\Zgby bhghkn_jghc ieZafu ^ey bkke_^h\Zgby

kljmdlmju� dhfihg_glgh]h khklZ\Z b ^bgZfbdb kehy )� bhghkn_ju \ i_jbh^u j_adbo ba�

f_g_gbc _]h khklhygby�
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Hiul jZ[hlu k gZ]j_\guf kl_g^hf ihdZaZe� qlh _]h wnn_dlb\ghklv \ ^_kyldb jZa gb`_

ih kjZ\g_gbx k l_fb ijbjh^gufb ijhp_kkZfb� dhlhju_ \hagbdZxl ijb \ukuiZgbyo aZjy�

`_gguo qZklbp ba jZ^bZpbhgguo ihykh\� Wlh iha\hebeh hp_gblv� dZdb_ gm`gu eb^Zjgu_

kbkl_fu ^ey bkke_^h\Zgby ^bgZfbdb gZ]j_\Z_fhc h[eZklb�

�� Ijh_dl ����,�HNG��� ©JZa\blb_ \_dlhjgh�nZah\uo f_lh^h\ Zdmklbq_kdhc ^bZ]gh�

klbdb f_ahfZkrlZ[guo ieZklbq_kdbo ijhp_kkh\ \ ijbjh^guo kj_^Zoª jmd� ;�F�R_\ph\

��� luk�jm[�

Bkke_^h\Zgby gZijZ\e_gguo k\hckl\ Zdmklbq_kdhc wfbkkbb ijh\h^bebkv k ihfhsvx

dhf[bgbjh\Zggh]h ijb_fgbdZ� mklZgh\e_ggh]h m ^gZ _kl_kl\_ggh]h \h^h_fZ h� Fbdb`Z

gZ DZfqZld_ gZ ]em[bg_ � f� GZ hkgh\_ jZajZ[hlZggh]h f_lh^Z hp_gdb ijh\_^_g ZgZeba

hjb_glZpbb hkb gZb[hevr_]h k`Zlby� h^ghc bo \Z`g_crbo oZjZdl_jbklbd ieZklbq_kdbo

^_nhjfZpbc� \ �� kemqZyo Zdlb\baZpbb ieZklbq_kdh]h ijhp_kkZ i_j_^ a_fe_ljyk_gbyfb�

MklZgh\e_gh� qlh \h \k_o kemqZyo hjb_glZpby hkb baf_gy_lky \ g_agZqbl_evguo ij_^_eZo

b \ kj_^g_f jZ\gZ ��� ]jZ^mkh\� qlh khhl\_lkl\m_l ]_g_jZevghfm gZijZ\e_gbx ^_ckl\by

l_dlhgbq_kdbo gZijy`_gbc m ih[_j_`vy X`ghc DZfqZldb�

JZajZ[hlZgu b j_Zebah\Zgu� k ijbf_g_gb_f iZjZee_evguo \uqbke_gbc�f_lh^u ZgZebaZ

kb]gZeh\ Zdmklbq_kdhc wfbkkbb gZ hkgh\_ jZaj_`_gghc ZiijhdkbfZpbb� iha\heyxsb_

\u^_eylv ]_hZdmklbq_kdb_ kb]gZeu gZ nhg_ rmfh\ b bkke_^h\Zlv bo kljmdlmjm�

��� =jZglu� j_Zebah\Zggu_ gZ hkgh\_ ihe_\hc hiulghc jZ[hlu hj]ZgbaZpbb ijb

ih^^_j`d_ jhkkbckdbo b f_`^mgZjh^guo gZmqguo nhg^h\� AZihegy_lky hj]Z�

gbaZpbyfb� \u[jZ\rbfbj_n_j_glgmx ]jmiim� �� ©L_ogheh]bb jZkl_gb_\h^�

kl\Zª�

BgnhjfZpby g_ ij_^hklZ\e_gZ

BGGH<:PBHGGUC IHL?GPB:E G:MQGHC HJ=:GBA:PBB

GZb[he__ agZqbfu_ j_amevlZlu ihbkdh\uo b ijbdeZ^guo

bkke_^h\Zgbc

��� Ihbkdh\u_ b ijbdeZ^gu_ ijh_dlu� j_Zebah\Zggu_ \ jZfdZo n_^_jZevguo

p_e_\uo ijh]jZff� Z lZd`_ ijb ih^^_j`d_ nhg^h\ jZa\blby \ i_jbh^ k ����

ih ���� ]h^

Ih^^_j`dZ :f_jbdZgkdh]h nhg^Z ]jZ`^Zgkdbo bkke_^h\Zgbc b jZa\blby �:N=BJ �

&5')� KR:� ih *UDQW DJUHHPHQW FRYHU VKHHW �=jZglh\h_ kh]eZr_gb_� 58*�������3$���

©'HYHORSPHQW RI &RPSOH[ 5DGLR 3K\VLFDO 0HWKRGV IRU ,QYHVWLJDWLRQ RI :HDWKHU DQG &OLPDWH

6\VWHPV� ©JZa\blb_ dhfie_dkguo jZ^bhnbabq_kdbo f_lh^h\ bkke_^h\Zgby ih]h^guo b

debfZlbq_kdbo kbkl_fª� Ijh_dl gZijZ\e_g gZ bkke_^h\Zgby hqZ]h\ ]jhah\hc Zdlb\ghklb

b \ha[m`^Z_fuo _x we_dljhfZ]gblguo kb]gZeh\� gZ \uy\e_gb_ k\yab wlbo ijhp_kkh\ k
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ijbjh^gufb y\e_gbyfb� gZ jZajZ[hldm ^bklZgpbhgguof_lh^h\ ahg^bjh\Zgby hdjm`Zxs_c

kj_^u b fhgblhjbg] khklhygby ih]h^guo kbkl_f \ gb`gbo b \_jogbo kehyo Zlfhkn_ju�

< ��������� ]h^m ijh_dl \dexq_g \ ijh]jZffm ©>Zevgbc <hklhdª k [x^`_lguf nbgZg�

kbjh\Zgb_f ��� luk� jm[�

Kh klhjhgu:N=BJnbgZgkbjh\Zgb_ khklZ\ey_l ����� ^heeZjh\ gZ \_kv i_jbh^ ijh_dlZ

k � ghy[jy ���� ]h^Z ^h �� bxgy ���� ]h^Z� Ih ]jZglm 58*�������3$��� Zf_jbdZgkdbf

nhg^hf &5') � G_dhff_jq_kdhc dhjihjZpbb :f_jbdZgkdh]h Nhg^Z ]jZ`^Zgkdbo bkke_�

^h\Zgbc b jZa\blby �KR:� \ Jhkkbckdhc N_^_jZpbb ijbh[j_l_gh b ihklZ\e_gh gZ mq_l

h[hjm^h\Zgb_ gZ h[smx kmffm � ������� �Zf_j� ^heeZj� ��� ������ jm[� Ihemq_ggu_ gZ�

mqgu_ j_amevlZlu [ueb ij_^klZ\e_gu gZ � f_`^mgZjh^guo gZmqguo f_jhijbylbyo k

hieZlhc dhfZg^bjh\hqguo jZkoh^h\ \ jZaf_j_ � ������ ^heeZjh\ KR:�

< ijh_dl_ ijbgyeb mqZklb_ �� q_eh\_d� K Zf_jbdZgkdhc klhjhgu² � q_eh\_dZ� k Jhk�

kbckdhc � � khljm^gbdh\ BDBJ ><H J:G b � gZmqguo khljm^gbdZ LHB ><H J:G� Dhhj�

^bgZlhju ijh_dlZ � Ohea\hjk Jh[_jl O�� >bj_dlhj <k_fbjghc k_lb ehdZebaZpbb ]jha

:RUOG :LGH /LJKWQLQJ /RFDWLRQ 1HWZRUN �:://1�� hl^_eZ gZmd h A_fe_ b dhkfhkZ� Mgb�

\_jkbl_l <Zrbg]lhgZ �3URI� 5REHUW +� +RO]ZRUWK� 'LUHFWRU� :://1 'HSDUWPHQWV RI (DUWK

DQG 6SDFH 6FLHQFHV� 8QLYHUVLW\ RI :DVKLQJWRQ�� ijhn_kkhj ;hjbk FboZceh\bqR_\ph\� ^b�

j_dlhj BDBJ ><H J:G�

<g_^j_gq_kdbc ihl_gpbZe gZmqghc hj]ZgbaZpbb

��� GZebqb_ l_ogheh]bq_kdhc bgnjZkljmdlmju ^ey ijbdeZ^guo bkke_^h\Zgbc

IjbdeZ^gu_ bkke_^h\Zgby \_^mlky ih ki_p�l_fZlbd_

���I_j_q_gvgZb[he__ agZqbfuojZajZ[hlhd hj]ZgbaZpbb�dhlhju_ [ueb\g_^j_gu

aZ i_jbh^ k ���� ih ���� ]h^

Ijh]jZffu ^ey W<F�

�� ©Ijh]jZffguc fh^mev )70/ª � J�B�IZjh\bd �K\b^�\h h j_]bkljZpbb we_dljhggh]h

j_kmjkZ ������� >ZlZ \u^Zqb ����������� ]hk� J_]� ������������ Ijh]jZffZ \g_^j_gZ

b j_Zebah\ZgZ k k_gly[jy ���� ]� \ eZ[hjZlhjbb fh^_ebjh\Zgby nbabq_kdbo ijhp_kkh\

^ey jZkq_lZ ijb[eb`_gguo agZq_gbc nmgdpbb lbiZFbllZ]Z�E_nne_jZ k aZ^Zgghc lhqgh�

klvx� :dl \g_^j_gby hl �����������

�� Ijh]jZffZ ©Ihbkd kmlhqguo \ZjbZpbcª ^ey Z\lhfZlbq_kdh]h hij_^_e_gby gZebqby

kmlhqgh]h oh^Z ]_hZdmklbq_kdhc wfbkkbb � :�:� Kheh^qmd � K\b^�\h h j_]bkljZpbb we_d�

ljhggh]h j_kmjkZ ������� >ZlZ \u^Zqb ����������� ]hk� j_]� ������������ Ijh]jZffZ

\g_^j_gZ b j_Zebah\ZgZ k yg\Zjy ���� ]� \ eZ[hjZlhjbb Zdmklbq_kdbo bkke_^h\Zgbc \

dhfie_dk_ ijh]jZff ^ey bkke_^h\Zgby kmlhqgh]h oh^Z ]_hZdmklbq_kdhc wfbkkbb� :dl

j_ZebaZpbb hl �����������
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�� Ijh]jZffZ ©'DWD 9LHZHUª ^ey ihkljh_gby jy^h\ ^Zgguo b bo kh\f_klgh]h ZgZebaZ

k kbkl_f gZ[ex^_gbc� \dexqZxsbo ^_nhjfh]jZn b bgdebghf_lj �B�:�EZjbhgh\ � K\b^�

\h h j_]bkljZpbb we_dljhggh]h j_kmjkZ � ������ >ZlZ \u^Zqb ���������� � ]hk� j_]�

������������Ijh]jZffZ \g_^j_gZ b j_Zebah\ZgZ k hdly[jy ���� ]� \ eZ[hjZlhjbb Zdmklb�

q_kdbo bkke_^h\Zgbc \ dhfie_dk_ ijh]jZff ^ey bkke_^h\Zgby ]_h^_nhjfZpbc� :dl j_Z�

ebaZpbb hl �����������

�� Ijh]jZffZ ^ey W<F *5$) \_jkby ��� � F�:� Fbs_gdh �K\b^�\h h j_]bkljZpbb

we_dljhggh]h j_kmjkZ� ������>ZlZ \u^Zqb �����������]hk� j_]� ������������Ijh]jZffZ

\g_^j_gZ b j_Zebah\ZgZ k ^_dZ[jy ���� ]� \ eZ[hjZlhjbb Zdmklbq_kdbo bkke_^h\Zgbc \

dhfie_dk_ ijh]jZff ^ey bkke_^h\Zgby kb]gZeh\ ]_hZdmklbq_kdhc wfbkkbb�:dl \g_^j_gby

hl �����������

�� Ijh]jZffguc dhfie_dk ^ey pbnjh\hc h[jZ[hldb kb]gZeZ k bkihevah\Zgb_f iZjZe�

e_evguo \uqbke_gbc ©,$&ª \_jkby ��� � K�H� N_^hjh\� <Zeh\ :�K�� DjZkbevgZy :�<�

K\b^�\h h j_]bkljZpbb we_dljhggh]h j_kmjkZ � ������ >ZlZ \u^Zqb ����������� ]hk�

j_]� ������������ Ijh]jZffZ \g_^j_gZ b j_Zebah\ZgZ k ghy[jy ���� ]� \ eZ[hjZlhjbb

Zdmklbq_kdbo bkke_^h\Zgbc \ dhfie_dk_ ijh]jZff ^ey bkke_^h\Zgby ]_hZdmklbq_kdhc

wfbkkbb� :dl j_ZebaZpbb hl �����������

��Ijh]jZffZ ^ey fh^_ebjh\Zgby ahg ^beZlZgkbb b ^_nhjfZpbb \ kemqZ_ ijhba\hevgh]h

bklhqgbdZ kbe �F�?� ;h[jh\Z� >�K� Ghs_gdh � :�K� I_j_`h]bg � K\b^�\h h j_]bkljZpbb

we_dljhggh]h j_kmjkZ�������>ZlZ \u^Zqb �����������]hk�j_]� ������������Ijh]jZffZ

\g_^j_gZ b j_Zebah\ZgZ k yg\Zjy ���� ]� \ eZ[hjZlhjbb fh^_ebjh\Zgby nbabq_kdbo ijh�

p_kkh\ ^ey Z\lhfZlbaZpbb b mgbnbdZpbb ijhp_^mjufh^_evguo jZkq_lh\ ihe_c gZijy`_gbc

b ^_nhjfZpbc� :dl j_ZebaZpbb hl �����������

�� Ijh]jZffZ Z\lhfZlbaZpbb b mgbnbdZpbb l_hj_lbq_kdbo jZkq_lh\ ^ey ihkljh_gby

deZkl_jh\ \ k^\b]h\hf l_q_gbb b hij_^_e_gby _]h oZjZdl_jbklbd � :�<� Ihih\Z �K\b^�\h

h ]hk� j_]bkljZpbb ijh]jZffu ^ey W<F ����������� >ZlZ ]hk�j_]� ���������� � ]hk�

j_]� ������������ Ijh]jZffZ \g_^j_gZ b j_Zebah\ZgZ k Zij_ey ���� ]� \ eZ[hjZlhjbb fh�

^_ebjh\Zgby nbabq_kdbo ijhp_kkh\ ^ey Z\lhfZlbaZpbb b mgbnbdZpbb ijhp_^mju ihkljh�

_gby deZkl_jh\ \ k^\b]h\hf l_q_gbb b hij_^_e_gby _]h oZjZdl_jbklbd� :dl \g_^j_gby hl

�����������

�� Ijh]jZffZ ^ey jZaj_`_gghc ZiijhdkbfZpbb kb]gZeh\ ]_hZdmklbq_kdhc wfbkkbb k

ijbf_g_gb_f iZjZee_evguo \uqbke_gbc�:�Dbf�K�N_^hjh\�K\b^�\h h ]hk� j_]bkljZpbb

ijh]jZffu ^ey W<F ����������� >ZlZ ]hk�j_]� ���������� � ]hk� j_]� ����������� �

Ijh]jZffZ \g_^j_gZ b j_Zebah\ZgZ k ghy[jy ���� \ eZ[hjZlhjbb Zdmklbq_kdbo bkke_^h\Z�

gbc \ dhfie_dk_ ijh]jZff ^ey bkke_^h\Zgby bfimevkh\ ]_hZdmklbq_kdhc wfbkkbb�

:dl j_ZebaZpbb hl �����������

�� Ijh]jZffZ ^ey bkke_^h\Zgby g_dhlhjuo djmighfZkrlZ[guo wjb^Zjguo fh^_e_c

ZevnZ hf_]Z�^bgZfh ©$OSKD2PHJD�G\QDPRª � =�F�<h^bgqZj � E�D� Djmlv_\Z � K\b^�\h h

]hk� j_]bkljZpbb ijh]jZffu ^ey W<F������������ >ZlZ ]hk�j_]� ������������ ]hk� j_]�
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����������� � Ijh]jZffZ \g_^j_gZ b j_Zebah\ZgZ k k_gly[jy ���� ]� \ eZ[hjZlhjbb fh_^�

ebjh\Zgby nbabq_kdbo kb]gZeh\ ^ey ijh\_^_gby \uqbkebl_evguo wdki_jbf_glh\ k i__�

[jhkZfb \ fh^_eyo djmighfZkrlZ[gh]h ^bgZfh� :dl \g_^j_gby hl �����������

���Ijh]jZffZ \uqbke_gby b Z\lhfZlbq_kdhc deZkl_jbaZpbb mgbnbpbjh\ZgghcfZljbpu

^ey lj_of_jguo ]_dkZ]hgZevguo dZjl DZohg_gZ &ODVW+H[620�G� :�<�RZ^jbg � K\b^�\h

h ]hk� j_]bkljZpbb ijh]jZffu ^ey W<F ����� ������������ >ZlZ ]hk�j_]� ����������

� ]hk� j_]� ����������� � Ijh]jZffZ \g_^j_gZ b j_Zebah\ZgZ k fZjlZ ���� \ eZ[hjZlhjbb

Zdmklbq_kdbo bkke_^h\Zgbc ^ey ZgZebaZ kb]gZeh\ ]_hZdmklbq_kdhc wfbkkbb k ihfhsvx

lj_of_jguo ]_dkZ]hgZevguo dZjl DZohg_gZ� :dl j_ZebaZpbb hl �����������

��� Ijh]jZffZ ^ey \bamZebaZpbb j_amevlZlh\ jZaj_`_gghc ZiijhdkbfZpbb kb]gZeh\

]_hZdmklbq_kdhc wfbkkbb039LVXDOLVDWRU YHU� ���� H�H� Emdh\_gdh\Z� :�;� LjbklZgh\

K\b^�\h h ]hk� j_]bkljZpbb ijh]jZffu ^eyW<F������������>ZlZ ]hk�j_]� �����������

J_]bkljZpbhgguc�JB>::::�=����������������� �Ijh]jZffZ \g_^j_gZ b j_Zebah\ZgZ

k fZy ���� ]� \ eZ[hjZlhjbb Zdmklbq_kdbo bkke_^h\Zgbc ^ey ZgZebaZ kb]gZeh\ ]_hZdmklb�

q_kdhc wfbkkbb k ihfhsvx f_lh^h\ jZajy`_gghc ZiijhdkbfZpbb� :dl j_ZebaZpbb hl

�����������

��� Ijh]jZffguc dhfie_dk h[jZ[hldb kb]gZeh\ ]_hZdmklbq_kdhc wfbkkbb k bkihevah�

\Zgb_f fh^bnbpbjh\Zggh]h Ze]hjblfZ kh]eZkh\Zggh]h ij_ke_^h\Zgby03&RPSOH[ YHU����

� H�H�Emdh\_gdh\Z� :�;� LjbklZgh\ � K\b^�\h h ]hk� j_]bkljZpbb ijh]jZffu ^ey W<F

������������ >ZlZ ]hk�j_]� ����������� J_]bkljZpbhgguc � JB> ::::�=���

�������������� � Ijh]jZffZ \g_^j_gZ b j_Zebah\ZgZ k fZy ���� ]� \ eZ[hjZlhjbb Zdmklb�

q_kdbo bkke_^h\Zgbc ^ey h[jZ[hldb kb]gZeh\ ]_hZdmklbq_kdhc wfbkkbb k bkihevah\Zgb_f

fh^bnbpbjh\Zggh]h Ze]hjblfZ kh]eZkh\Zggh]h ij_ke_^h\Zgby b ihemq_gby bgnhjfZpbb

h kljmdlmj_ kb]gZeZ ]_hZdmklbq_kdhc wfbkkbb� :dl j_ZebaZpbb hl �����������

IZl_glu gZ bah[j_l_gby�

�� Kihkh[ h[gZjm`_gby \ukhdhqZklhlguo ]_hZdmklbq_kdbo ij_^\_klgbdh\ a_fe_ljyk_�

gby� iZl� ������� Jhk� N_^_jZpby� FID *��9 ���� � EZjbhgh\ B�:�� FZjZime_p X�<��

Fbs_gdhF�:��R_\ph\ ;�F�� aZy\bl_ev b iZl_glhh[eZ^Zl_evN=;MGBgklblml dhkfhnb�

abq_kdbo bkke_^h\Zgbc b jZkijhkljZg_gby jZ^bh\heg><HJ:G�� �������������� aZy\e�

����������� him[e� ����������� ;xe�� ��� � k� � IZl_gl \g_^j_g k Z\]mklZ ���� ]� \ eZ[hjZ�

lhjbb Zdmklbq_kdbo bkke_^h\Zgbc ^ey kha^Zgby gh\h]h dhfie_dkZ ^ey fhgblhjbg]Z ]_h�

Zdmklbq_kdh]h baemq_gby� :dl j_ZebaZpbb hl �����������

�� Kihkh[ i_e_g]Zpbb ]_hZdmklbq_kdh]h baemq_gby \ a\mdh\hf ^bZiZahg_ qZklhl� iZl

� ������� Jhk� N_^_jZpby� FID *��6 ���� � FZjZime_p X�<��R_\ph\ ;�F��S_j[bgZ

:�H�� aZy\bl_ev b iZl_glhh[eZ^Zl_ev N=;MG Bgklblml dhkfhnbabq_kdbo bkke_^h\Zgbc

b jZkijhkljZg_gby jZ^bh\heg ><H J:G� � �������������� aZy\e� ����������� him[e�

����������� ;xe�� ��� � k� � IZl_gl \g_^j_g k bxey ���� ]� \ eZ[hjZlhjbb Zdmklbq_kdbo

bkke_^h\Zgbc ^ey kha^Zgby gh\h]h dhfie_dkZ ^ey fhgblhjbg]Z ]_hZdmklbq_kdh]h baemq_�

gby�
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:dl j_ZebaZpbb hl �����������

�� Kihkh[ iZkkb\ghc ehdZpbb [ebadhjZkiheh`_gguo bklhqgbdh\ we_dljhfZ]gblgh]h

baemq_gby gZ nhg_ fhsguo baemq_gbc m^Ze_gguo bklhqgbdh\� iZl� ������� Jhk�N_^_jZ�

pby�FID *��9 ���� � M\Zjh\ <�G�� >jm`bg =�B�� Imoh\ <�F�� KZggbdh\ >�<�� aZy\bl_ev

b iZl_glhh[eZ^Zl_evN=;MGBgklblml dhkfhnbabq_kdbo bkke_^h\Zgbc b jZkijhkljZg_gby

jZ^bh\heg ><H J:G� � �������������� aZy\e� ����������� him[e� ����������� ;xe� � ��

� IZl_gl \g_^j_g k yg\Zjy ���� ]� \ eZ[hjZlhjbb we_dljhfZ]gblguo baemq_gbc ^ey bkke_�

^h\Zgby _kl_kl\_gguo we_dljhfZ]gblguo kb]gZeh\ \DGQ�HGQ^bZiZahg_ ^ey hij_^_e_gby

bklhqgbdh\ bo baemq_gbc� :dl \g_^j_gby hl �����������

;Zau ^Zgguo

�� Kheh^qmd :�:��Fbs_gdh F�:� ;ZaZ ^Zgguo �=_hZdmklbq_kdb_ gZ[ex^_gby gZ ha_j_

Fbdb`Z �ihemhkljh\ DZfqZldZ��� K\b^_l_evkl\h h ]hkm^Zjkl\_gghc j_]bkljZpbb [Zau

^Zgguo ����������� hl ����������� :dl j_ZebaZpbb hl �����������

�� EZjbhgh\ B�:��S_j[bgZ :�H� ;ZaZ ^Zgguo �=_hZdmklbq_kdb_ gZ[ex^_gby \ ^hebg_

j_db DZjufrbgZ �ihemhkljh\ DZfqZldZ���K\b^_l_evkl\h h ]hkm^Zjkl\_gghc j_]bkljZpbb

[Zau ^Zgguo ����������� hl ����������� :dl j_ZebaZpbb hl �����������

WDKI?JLG:YB>H=H<HJG:Y>?YL?EVGHKLVHJ=:GBA:PBB

Wdki_jlgZy ^_yl_evghklv gZmqguo hj]ZgbaZpbc

��� Ih^]hlh\dZ ghjfZlb\gh�l_ogbq_kdbo ^hdmf_glh\ f_`^mgZjh^gh]h� f_`]hkm�

^Zjkl\_ggh]h b gZpbhgZevgh]h agZq_gby� \ lhf qbke_ klZg^Zjlh\� ghjf� ijZ\be�

l_ogbq_kdbo j_]eZf_glh\ b bguo j_]mebjmxsbo ^hdmf_glh\� ml\_j`^_gguo

n_^_jZevgufb hj]ZgZfb bkihegbl_evghc \eZklb� f_`^mgZjh^gufb b f_`]h�

km^Zjkl\_ggufb hj]ZgZfb

g_l

<uiheg_gb_ gZmqgh�bkke_^h\Zl_evkdbo jZ[hl b mkem] \ bgl_j_kZo

^jm]bo hj]ZgbaZpbc

��� I_j_q_gv gZb[he__ agZqbfuo gZmqgh�bkke_^h\Zl_evkdbo� hiulgh�dhgkljmd�

lhjkdbo b l_ogheh]bq_kdbo jZ[hl b mkem]� \uiheg_gguoih ^h]h\hjZf aZ i_jbh^

k ���� ih ���� ]h^

>h]h\hj k Fbgbkl_jkl\hf h[hjhgu JN ������ hl ���������� gZ \uiheg_gb_ gZmqgh�

bkke_^h\Zl_evkdhc jZ[hlu �IZeeZ^Z�><H�����

Ki_p� ijh]jZffu DZfqZlkdh]h djZy �Ibkvfh Fbgki_pijh]jZff DZfqZlkdh]h djZy

���������������������
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>h]h\hj k DZfqZlkdbf nbebZehf =_hnbabq_kdhc kem`[u J:G hl ���������� h ijh\_�

^_gbb kh\f_klguo dhfie_dkguo jZ[hl ih ihbkdm b \u^_e_gbx we_dljhfZ]gblguo ij_^�

\_klgbdh\ kbevguo a_fe_ljyk_gbc \ p_eyo jZa\blby nmg^Zf_glZevguo b ijbdeZ^guo

]_hnbabq_kdbo bkke_^h\Zgbc b ijh]ghaZ kbevguo a_fe_ljyk_gbc gZ DZfqZld_�

>jm]b_ ihdZaZl_eb� k\b^_l_evkl\mxsb_ h eb^bjmxs_f iheh`_gbb

hj]ZgbaZpbb \ khhl\_lkl\mxs_f gZmqghf gZijZ\e_gbb

�ij_^klZ\eyxlky ih `_eZgbx hj]ZgbaZpbb \ k\h[h^ghc nhjf_�

���>jm]b_ ihdZaZl_eb� k\b^_l_evkl\mxsb_ h eb^bjmxs_fiheh`_gbb hj]ZgbaZpbb

\ khhl\_lkl\mxs_f gZmqghf gZijZ\e_gbb� Z lZd`_ bgnhjfZpby� dhlhjmx hj�

]ZgbaZpby ohq_l khh[sblv h k_[_ ^hihegbl_evgh

BDBJ ><H J:G ± _^bgkl\_gguc bgklblml nbabq_kdh]h ijhnbey gZ >Zevg_f <hklhd_�

Hg h[_ki_qb\Z_l dhfie_dkgu_ bkke_^h\Zgby \ j_]bhg_ ih gZijZ\e_gbyf� h[sZy nbabdZ�

bkke_^h\Zgby dhkfhkZ� nbabdZ Zlfhkn_ju b ]b^jhkn_ju b ]_hnbabdZ�

H[t_dlu bkke_^h\Zgbc ± ijhp_kku [eb`g_]h dhkfhkZ b ]_hkn_j�

Bgklblml \oh^bl \ khklZ\ =_ebh]_hnbabq_kdh]h dhfie_dkZ Jhkkbb b h[_ki_qb\Z_l jZ�

[hlu \ >Zevg_\hklhqghf j_]bhg_ ih ]_hdhkfbq_kdbf bkke_^h\Zgbyf� ih^^_j`d_ dhkfb�

q_kdbo ijh]jZff b ih\ur_gbx gZ^_`ghklb jZ[hlu jZ^bhl_ogbq_kdbo kbkl_f�

H[k_j\ZlhjbbBDBJ h[jZamxl mgbdZevgmx k_lv dhfie_dkguo gZ[ex^_gbc gZ>Zevg_f

<hklhd b \ \hklhqghc qZklb :jdlbdb�>Zggu_ gZ[ex^_gbc g_h[oh^bfu dZd ^ey nmg^Zf_g�

lZevguo �gZijbf_j� h[k_j\Zlhjbb h[_ki_qb\Zxl \uiheg_gb_ GBJ ih =A bgklblmlZ� ijh�

_dlh\ JGN� JNNB b l�^� \ ��������� ]]�� lZd b ^ey ijbdeZ^guo bkke_^h\Zgbc �gZa_fgZy

ih^^_j`dZ dhkfbq_kdbo ijh]jZff� \ l�q� j_Zebam_fuo gZ dhkfh^jhf_ �<hklhqguc�� gZ�

^_`ghklv jZ[hlu dhffmgbdZpbhgguo b gZ\b]Zpbhgguo kbkl_f \ j_]bhg_� jZa\_^dZ b ^h�

[uqZ m]e_\h^hjh^h\ gZ r_evn_� aZ^Zqb k_ckfhijh]ghaZ b ^j���

Bgklblml h[_ki_qb\Z_l gZ[ex^_gby gZ k\_jo^ebgguo jZ^bhljZkkZo �Dhevkdbc ihem�

hkljh\ ± DZfqZldZ� ChrdZj�HeZ ± OZ[Zjh\kd� Bjdmlkd ±FZ]Z^Zg b OZ[Zjh\kd��

BDBJ � _^bgkl\_gguc bgklblml \ Jhkkbb� bf_xsbc ljb fZ]gblguo h[k_j\Zlhjbb�

k_jlbnbpbjh\Zggu_ dZd h[k_j\Zlhjbb f_`^mgZjh^ghc k_lb ,17(50$*1(7 ��FZ]Z^Zg��

�IZjZlmgdZ� b �OZ[Zjh\kd���

Bhghkn_jgu_ klZgpbb BDBJ ��FZ]Z^Zg�� �IZjZlmgdZ� b �OZ[Zjh\kd�� jZ[hlZxl ih

ijh]jZff_ 856, \_jlbdZevgh]h ahg^bjh\Zgby bhghkn_ju�
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