
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 ^hihegbl_evghc j_n_j_glghc ]jmii_ �Bkke_^h\Zgby dhkfhkZ� ZkljhnbabdZ

b Zkljhghfby

>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 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

oZjZdl_jbklbd ihemqZ_fuo ^Zgguo� dhgljhev iZjZf_ljh\� k\_jdZ b dZeb[jh\dZ rlZlghc 0
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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� 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������

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

�
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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[k_j\Zlhjby �FukRfb^lZ� hkgZs_gZ fZ]gblhf_ljZfb� khhl\_lkl\m�

xsbfb klZg^ZjlZf ,17(50$*1(7�

��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

<bamZebaZpby b ^Zggu_ ^hklmigu gZ kZcl_ gZ k_j\_j_ BDBJ ><H J:G �'DWD ([FKDQJH

6HUYLFH� KWWS���ZZZ�LNLU�UX�UX�'DWD�GDWDH[FKDQJH�KWPO

�
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�� 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� Dhfie_dk \oh^bl \ K_lv ^ey Z\lhfZ�

lbq_kdh]h ^_l_dlbjh\Zgby b ZgZebaZ \bkle_jh\ �$:'$1HW�� Kh]eZr_gb_ k Hl^_ehf ]_h�

nbabdb b dhkfhkZ Mgb\_jkbl_lZ bf� Wl\_rZ� ;m^Zi_rl� <_g]jby �j_]� ���� hl ��������

><H J:G� ���������� GLBFB��

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

�� JZajZ[hlZg f_lh^ hp_gdb wnn_dlb\ghklb k[jhkZ wg_j]bqguo qZklbp ba jZ^bZpbhgguo

ihykh\ A_feb� aZdexqZxsbcky \ bkihevah\Zgbb wnn_dlZ g_ebg_cgh]h \aZbfh^_ckl\by

\bkle_jh\ b bkdmkkl\_ggh]h baemq_gby� hlebqZxsbcky l_f� qlh djbl_jb_f ijhkljZgkl\_g�

gh]h fZkrlZ[Z \ha^_ckl\by kem`bl gZebqb_ fh^meypbb \bkle_jh\� Z j_amevlZlb\ghklv

hij_^_ey_lky baf_g_gb_f dhgp_gljZpbb wg_j]bqguo qZklbp� mklZgZ\eb\Z_fhc ba qZklhlghc

^bki_jkbb b ]em[bgu fh^meypbb \bkle_jh\� Ih^oh^ iha\hey_l hp_gblv wnn_dlb\ghklv

wdki_jbf_glh\ ih k[jhkm wg_j]bqguo qZklbp ijh\h^bfuo k p_evx aZsblu kimlgbdh\ hl

\ukhlguo y^_jguo \aju\h\�

Kb\hdhgv <�I�� Q_jg_\Z G�<�� >jm`bg =�B�� KZggbdh\ >�<� :fieblm^gZy fh^meypby

\bkle_jh\ �� HilbdZ Zlfhkn_ju b hd_ZgZ� ����� L� ���� �� K� ���±����

�� JZajZ[hlZg f_lh^ ^ey ^bZ]ghklbdb bhghkn_jghc ieZafu gZ \ukhlZo ������� df k

p_evx hij_^_e_gby dhfihg_glgh]h khklZ\Z b ijhkljZgkl\_gghc kljmdlmju� K ihfhsvx

wlh]h f_lh^Z ^hklb]gmlu j_dhj^gu_ \ukhlu eb^Zjgh]h ahg^bjh\Zgby�Ijbgpbi ^_ckl\by

� j_ahgZgkgh_ jZkk_ygb_ k\_lZ gZ \ha[m`^_gguo ZlhfZo \ jZaebqguo ki_dljZevguo ^bZiZ�

ahgZo� Eb^Zj fh`_l [ulv bkihevah\Zg dZd kj_^kl\h wnn_dlb\gh]h \ha^_ckl\by gZ bhgh�

kn_jm beb fhgblhjbg]Z __ khklhygby \ i_jbh^u bgl_gkb\guo ]_hnbabq_kdbo \hafms_gbc�

;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� ��������

�� JZajZ[hlZgu f_lh^u hibkZgby \ZjbZpbc ]_hfZ]gblgh]h ihey b hkgh\Zggu_ gZ g_f

Ze]hjblfu ih hi_jZlb\ghfm \u^_e_gbx b hp_gd_ bgl_gkb\ghklb� ^ebl_evghklb b fZkrlZ�

[h\ ]_hfZ]gblguo \hafms_gbc� >ey klZgpbc DZfqZldb b YdmlkdZ Ze]hjblfu ^h\_^_gu

^h dhg_qghc ijZdlbq_kdhc j_ZebaZpbb�Kha^Zggh_ kj_^kl\h� \ hlebqb_ hl kms_kl\mxsbo�

iha\hey_l \ i_jbh^u ih\ur_gby ]_hfZ]gblghc Zdlb\ghklb hi_jZlb\gh \u^_eylv \hafm�

s_gby b k \ukhdhc lhqghklvx hp_gb\Zlv bo fhf_glu \hagbdgh\_gby b bgl_gkb\ghklv�

?]h ijbf_g_gb_ iha\hebl ih\ukblv dZq_kl\h ijh]ghaZ khklhygby hdheha_fgh]h ijhkljZg�

kl\Z b mf_gvrblv ihke_^kl\by g_]Zlb\gh]h \ebygby fZ]gblguo [mjv gZ dhkfhgZ\lh\�

kimlgbdb b [hjlh\mx ZiiZjZlmjm�
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FZg^jbdh\Z H�<��Kheh\v_\ B�K�� AZey_\ L�E�F_lh^u ZgZebaZ \ZjbZpbc ]_hfZ]gblgh]h

ihey b ^Zgguo dhkfbq_kdbo emq_c ��BgnhjfZpbhggu_ l_ogheh]bb� ����� L� ��� ���� K�

��������

FZg^jbdh\Z H�<�� Ihehah\ X�:� :iijhdkbfZpby b ZgZeba bhghkn_jguo iZjZf_ljh\

gZ hkgh\_ kh\f_s_gby \_c\e_l�ij_h[jZah\Zgby k dhee_dlb\Zfb g_cjhgguo k_l_c��Bgnhj�

fZpbhggu_ l_ogheh]bb� �������� K� ������

FZg^jbdh\Z H�<�� @b`bdbgZ ?�:� :\lhfZlbq_kdbc kihkh[ hp_gdb khklhygby ]_hfZ]�

gblgh]h ihey ��Dhfivxl_jgZy hilbdZ� ����� L������� K� ��������

�� 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 fZ]gblguo ^Zgguo h[k_j\Zlhjbc BDBJ ><H J:G

���� kj_^g_qZkh\u_ agZq_gby +�'�=�) ihegh]h \_dlhjZ fZ]gblghc bg^mdpbb �klZg^Zjl

,$*$� �� ihemq_gu k ihfhsvx d\Zjp_\uo ^Zlqbdh\ ;h[jh\Z k ZgZeh]h\hc aZibkvx gZ

nhlh[mfZ]m �� ��������� ]]� �� h[k_j\Zlhjbb �FZ]Z^Zg�� �IZjZlmgdZ�� �X`gh�KZoZebgkd�

���� fbgmlgu_ agZq_gby ;�<�=�) ihegh]h \_dlhjZ fZ]gblghc bg^mdpbb �klZg^Zjl

,17(50$*1(7� �� ihemq_gu k ihfhsvx pbnjh\uo dhfihg_glguo b kdZeyjguo fZ]gb�

lhf_ljh\ �� ��������� ]]� �� h[k_j\Zlhjbb �FZ]Z^Zg�� �Fuk Rfb^lZ�� �IZjZlmgdZ��

�X`gh�KZoZebgkd�� �OZ[Zjh\kd�

���� k_dmg^gu_ agZq_gby \ZjbZpbc +�'�=�khklZ\eyxsbo b fh^mey ) fZ]gblgh]h ihey

�ijhba\hevgu_ nhjfZlu � �� ihemq_gu pbnjh\ufb fZ]gblhf_ljZfb jZaebqguo lbih\ ��

��������� ]]� �� h[k_j\Zlhjbb �FZ]Z^Zg�� �FukRfb^lZ�� �IZjZlmgdZ�� �X`gh�KZoZebgkd��

�OZ[Zjh\kd�

���� pbnjh\u_ h[jZau ZgZeh]h\uo fZ]gblh]jZff �� ��������� ]]� �� h[k_j\Zlhjby �IZ�

jZlmgdZ�

Ijbf_qZgb_�

� ]h^u mdZaZgu ^ey \k_o h[k_j\Zlhjbc �kZfuc jZggbc b kZfuc ihke_^gbc kjhdb�

� klZg^Zjlu ,$*$ b ,17(50$*1(7 h[_ki_qb\Zxlky g_ \k_fb h[k_j\Zlhjbyfb aZ \_kv

i_jbh^� g_dhlhju_² lhevdh qZklbqgh beb aZ \u^_e_gguc bgl_j\Ze \j_f_gb�

L_dmsb_ fZ]gblgu_ ^Zggu_ ij_^klZ\e_gu gZ kZcl_ BDBJ ><H J:G�
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\k_o ih^jZa^_e_gbc� KWWS���ZZZ�LNLU�UX�UX�'DWD�

H[k_j\Zlhjbb IZjZlmgdZ� KWWS���ZZZ�LNLU�UX�UX�'DWD�LIJ�GDWDOIJ�KWPO

KWWS���ZZZ�LNLU�UX�UX�'HSDUWPHQWV�3DUDWXQND�OIJ�W[W�N�LQGH[�GRF�KWPO

KWWS���GDWD�ZZZ�LNLU�UX�ZHEDSS¿OHV�JIRBSDUDWXQND�SHW�NLQGH[�W[W

�� ;ZaZ bhghkn_jguo ^Zgguo�

���� OZjZdl_jbklbdb bhghkn_ju� �� iZjZf_ljh\ �h[k� OZ[Zjh\kd� h[k� FZ]Z^Zg� h[k�

IZjZlmgdZ�� ����������� H[hjm^h\Zgb_ :BK �^h ������ ^Ze__ 63��� J_]bkljZpby gZ dbgh�

ie_gdm dZ`^u_ ��fbg�H[jZ[hldZ klZg^ZjlgZy ih ���lb iZjZf_ljZf� ���������]]� �f_kyq�

gu_ hlq_lu aZ dZ`^uc ]h^ i_j_ie_l_gu� bf_xlky )�]jZnbdb b kmlhqgu_ lZ[ebpu� ���� �

����]]� � f_kyqgu_ hlq_lu \ lZ[ebpZo ([FHO�

����;ZaZ ^Zgguobhgh]jZff�OZjZdl_jbklbdb bhghkn_ju� �� iZjZf_ljh\ �h[k�OZ[Zjh\kd�

h[k�FZ]Z^Zg� h[k�IZjZlmgdZ�� k ���� ]���Fh^_jgbabjh\ZggZy 63��� pbnjh\Zy j_]bkljZpby

� J_]bkljZpby dZ`^u_ ��fbg�NZceu ^Zgguo kdeZ^bjmxlky gZ j_]bkljZpbhgghf dhfivx�

l_j_ b \ j_Zevghf j_`bf_ ihklmiZxl gZ k_j\_j BDBJ� L_dmsb_ a^_kv�

KWWS���ZZZ�LNLU�UX�UX�'DWD�LRQ�KWPO�H[jZ[hldZ �f_kyqgu_� kmlhqgu_ lZ[ebpu b )�]jZnbdb�

k^_eZgZ \u[hjhqgh�

�� ;ZaZ �Bgl_gkb\ghklv dhkfbq_kdbo emq_c��

����<ZjbZpbb dhkfbq_kdbo emq_c �h[k�FukRfb^lZ� � g_cljhgguc fhgblhj ��10����

K ���� ]� bf_xlky qZkh\u_ ^Zggu_� k ���� ih ���� ]]� � ��fbgmlgu_ ^Zggu_� k ���� ]� � ��

fbgmlgu_� <k_ ^Zggu_ ijb\h^ylky k dhjj_dpb_c Zlfhkn_jgh]h ^Z\e_gby� <bamZebaZpby

b ^Zggu_ ^hklmigu gZ kZcl_ DE BAFBJ:G �KWWS���FU��L]PLUDQ�UX�FDSV�PDLQ�KWP� b q_j_a

k_j\_j 'DWD ([FKDQJH 6HUYLFH BDBJ� KWWS���ZZZ�LNLU�UX�UX�'DWD�GDWDH[FKDQJH�KWPO�

���� <ZjbZpbb dhkfbq_kdbo emq_c �h[k� FZ]Z^Zg� � g_cljhgguc fhgblhj ��10���� K

���� ]� bf_xlky qZkh\u_ ^Zggu_� k ���� ih ���� ]]� � ��fbgmlgu_ ^Zggu_� k ���� ]� � ��

fbgmlgu_� <k_ ^Zggu_ ijb\h^ylky k dhjj_dpb_c Zlfhkn_jgh]h ^Z\e_gby� <bamZebaZpby

b ^Zggu_ ^hklmigu gZ kZcl_ DE BAFBJ:G �KWWS���FU��L]PLUDQ�UX�PJGQ�PDLQ�KWP� b q_j_a

k_j\_j 'DWD ([FKDQJH 6HUYLFH BDBJ� KWWS���ZZZ�LNLU�UX�UX�'DWD�GDWDH[FKDQJH�KWPO

�� ;ZaZ ^Zgguo dZf_ju g_[Z 67(/$%�

���� Nhlhkgbfdb iZghjZfu ghqgh]h g_[Z \ jZaebqguo ki_dljZevguo ^bZiZahgZo �h[k�

IZjZlmgdZ� ����� iZghjZfgZy dZf_jZ g_[Z 67(/$% DZf_jZ g_[Z mklZgh\e_gZ \ khhl\_l�

kl\bb k f_`^mgZjh^guf kh]eZr_gb_f f_`^m BDBJ b 6RODU�7HUUHVWULDO (QYLURQPHQW

/DERUDWRU\ �1DJR\D 8QLYHUVLW\� Yihgby�� H[t_dlb\ hjb_glbjh\Zg \_jlbdZevgh \\_jo� m]he

h[ahjZ ��� ]jZ^�� bkihevamxlky nbevlju gZ ^ebg_ \hegu ������ ������ ������ ������ ������

�������� gf� >Zggu_ ^hklmigu ih kh]eZkh\Zgbx k yihgkdhc klhjhghc�

���� Nhlhkgbfdb iZghjZfu ghqgh]h g_[Z \ jZaebqguo ki_dljZevguo ^bZiZahgZo �h[k�

FZ]Z^Zg� ����� iZghjZfgZy dZf_jZ g_[Z 67(/$%DZf_jZ g_[Z mklZgh\e_gZ \ khhl\_lkl\bb

k f_`^mgZjh^guf kh]eZr_gb_f f_`^m BDBJ b 6RODU�7HUUHVWULDO (QYLURQPHQW /DERUDWRU\

�1DJR\D 8QLYHUVLW\� Yihgby�� H[t_dlb\ hjb_glbjh\Zg \_jlbdZevgh \\_jo� m]he h[ahjZ ���
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]jZ^�� bkihevamxlky nbevlju gZ ^ebg_ \hegu ������ ������ ������ ������ ������ ��������

gf� >Zggu_ ^hklmigu ih kh]eZkh\Zgbx k yihgkdhc klhjhghc�

�� 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_�

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 �����������

JZ[hlZxl � bgl_]jZlb\gu_ eZ[hjZlhjbb \ DZf=M bf�<blmkZ ;_jbg]Z� � ± \ DZfqZl=LM�

Ihklhyggh \_^_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^_glh\ 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��

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

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

>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 �����������

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 bgklb�

lmlZfb \ 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
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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�

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 \ =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�

��� 0$*'$6 �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 ����������

FZ]gblgu_ ^Zggu_ k fZ]gblhf_ljh\0$*'$6 &2/'� mklZgh\e_gguo \ lj_o h[k_j\Zlh�

jbyo BDBJ ©IZjZlmgdZª� ©FZ]Z^Zgª� ©FukRfb^lZª� _`_^g_\gh ihklmiZxl \ bgnhjfZ�

pbhgguc p_glj FPBDIH ijb Dxkx mgb\_jkbl_l_ b ^hklmigu ihevah\Zl_eyf k_lb BG�

L?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

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^
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�� 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_ h[gZjm`_gu dhjj_eypbb ]jhah\hc Zdlb\ghklb \ ljhibq_kdhc ahg_ Lboh]h hd_ZgZ

b gZ l_jjblhjbb KR: \ jZchg_ DZjb[kdh]h [Zkk_cgZ k \bkle_jZfb gZ DZfqZld_� h[tykgy�

xsb_ky kbevguf jZdmjkguf jZkk_ygb_f �gZ [hevrb_ m]eu� \bkle_jh\ \ fZ]gblhkn_j_�

ijbqbgu dhlhjh]h g_h[oh^bfh bkke_^h\Zlv k ijb\e_q_gb_f gZa_fguo b kimlgbdh\uo

^Zgguo ih dhkfbq_kdhc ih]h^_�

IhdZaZgZ wnn_dlb\ghklv 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]gblhkn_ju k ihfhsvx \bkle_jh\�

��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

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\�

�
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J_amevlZlu jZ[hl ih Kh]eZr_gbyf kHl^_eZ ]_hnbabdb b dhkfhkZ Mgb\_jkbl_lZ Wl\_rZ�

<_g]jby b Mgb\_jkbl_lhf bf�<Zrbg]lhgZ y\eyxlky ijbf_jhf wnn_dlb\ghklb bkihevah�

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

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

fZ]gblhkn_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�

�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
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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�

�� Ihemq_gu gh\u_ j_amevlZlu� ih^l\_j`^Zxsb_ \hafh`ghklv j_]bkljZpbb eb^Zjghc

kbkl_fhc j_ahgZgkgh]h jZkk_ygby baemq_gby k ^ebghc \hegu ��� gf k bhghkn_jguo \ukhl

gZ \ha[m`^_gguo bhgZo ZlhfZjgh]h ZahlZ \h \j_fy \ukuiZgbc we_dljhgh\ \ bhghkn_jm�

Ij_^eh`_g b h[hkgh\Zg f_lh^ j_]bkljZpbb jZkk_ygby gZ \ha[m`^_gguo bhgZo ZlhfZjgh]h

dbkehjh^Z� khhl\_lkl\mxsbc i_j_oh^Zf \ha[m`^_ggh]h bhgZ dbkehjh^Z� �VA��SA��A�3��S

�! �VA��SA��A�6��V �������� gf� b �VA��SA��A�3��S � �VA��SA��A�6��V �������� gf�

;uqdh\ <�<��G_ihfgysbcX�:��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� ��������

9� 9� %\FKNRY� <X� )� 1HSRPQ\DVKFKL\� $� 6� 3HUH]KRJLQ� DQG %� 0� 6KHYWVRY 5HVRQDQFH

VFDWWHULQJ DW H[FLWHG DWRPV DQG LRQV RI WKH XSSHU DWPRVSKHUH DV D SRVVLEOH PHFKDQLVP IRU

LRQRVSKHUH LQYHVWLJDWLRQV �� 63,(� 3DSHU 1XPEHU $�������� 9��� �����

;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\f_klgh k BH: KH J:G b BDNB: KH J:G ijh\_^_g j_ljhki_dlb\guc ZgZeba

kljZlhkn_jguo ihl_ie_gbc ih ^Zgguf eb^Zjguo baf_j_gbc l_fi_jZlmju \ kljZlhkn_j_

aZ abfgb_ i_jbh^u ��������� ]�<uiheg_g ZgZeba j_]bhgZevguo hkh[_gghkl_c kljZlhkn_j�

guo ihl_ie_gbc� K^_eZg \u\h^ h lhf� qlh kljZlhkn_jgu_ ihl_ie_gby \ ��������� ]]�

gZb[he__ kbevgh ijhy\eyebkv gZ^ Lhfkdhf b [ueb \ujZ`_gu keZ[__ gZ^ Ydmlkdhf b _s_

keZ[__ gZ^ DZfqZldhc�>Zggu_ l_fi_jZlmju� ihemq_ggu_ ba eb^Zjguo gZ[ex^_gbc� khhl�

\_lkl\mxl j_amevlZlZf kimlgbdh\uo baf_j_gbc�

GbdheZrdbg K�<�� Lblh\ K�<��FZjbq_\ <�G�� ;uqdh\ <�<�� Dmjdbg <�B�� Q_jgb]h\kdZy

F�:�� G_ihfgysbc X�:� Eb^Zjgu_ bkke_^h\Zgby ih\_^_gby \g_aZi]uo kljZlhkn_jguo

ihl_ie_gbc gZ l_jjblhjbb Kb[bjb b >Zevg_]h <hklhdZ� �� GZmdZ b h[jZah\Zgb_�� ������

����� K� ������
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��� 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�

�� JZajZ[hlZg f_lh^ hp_gdb wnn_dlb\ghklb k[jhkZ wg_j]bqguo qZklbp ba jZ^bZpbhgguo

ihykh\ A_feb� aZdexqZxsbcky \ bkihevah\Zgbb wnn_dlZ g_ebg_cgh]h \aZbfh^_ckl\by

\bkle_jh\ b bkdmkkl\_ggh]h baemq_gby� hlebqZxsbcky l_f� qlh djbl_jb_f ijhkljZgkl\_g�

gh]h fZkrlZ[Z \ha^_ckl\by kem`bl gZebqb_ fh^meypbb \bkle_jh\� Z j_amevlZlb\ghklv

hij_^_ey_lky baf_g_gb_f dhgp_gljZpbb wg_j]bqguo qZklbp� mklZgZ\eb\Z_fhc ba qZklhlghc

^bki_jkbb b ]em[bgu fh^meypbb \bkle_jh\� Ih^oh^ iha\hey_l hp_gblv wnn_dlb\ghklv

wdki_jbf_glh\ ih k[jhkm wg_j]bqguo qZklbp ijh\h^bfuo k p_evx aZsblu kimlgbdh\ hl

\ukhlguo y^_jguo \aju\h\�

Kb\hdhgv <�I�� ;h]^Zgh\ <�<�� >jm`bg =�B�� Q_jg_\Z G�<�� Dm[urdbg :�<�� KZggbdh\

>�<�� :]jZgZl B�<� Fh^meypby \bkle_jh\ �� =_hfZ]g_lbaf b Zwjhghfby� �����L���� ���

K���������

Kb\hdhgv <�I�� Q_jg_\Z G�<�� >jm`bg =�B�� KZggbdh\ >�<� :fieblm^gZy fh^meypby

\bkle_jh\ �� HilbdZ Zlfhkn_ju b hd_ZgZ� ����� L� ���� �� K� ���±����

�� IhdZaZgh� qlh ijbqbghc ihy\e_gby fZdkbfmfh\ \ ki_dljZevguo khklZ\eyxsbo

h]b[Zxs_cHGQ�baemq_gby k i_jbh^Zfb ����fbg� b ����fbg�fh]ml y\eylvky j_gl]_gh\�

kdh_ baemq_gb_ KhegpZ b ]ZeZdlbq_kdh_ j_gl]_gh\kdh_ baemq_gb_� J_amevlZl y\ey_lky

gh\uf b fh`_l [ulv bkihevah\Zg \ ^Zevg_cr_f ^ey [he__ ihegh]h ihgbfZgby ijhp_kkh\�

ijhbkoh^ysbo \ dhkfbq_kdhf ijhkljZgkl\_ b Zlfhkn_j_ A_feb� \ qZklghklb� \ h[eZklb

' bhghkn_ju�

>jm`bg =�B�� F_evgbdh\ :�G�� Q_jg_\Z G�<� Ijhy\e_gb_ kmlhqguo i_jbh^h\ A_feb \

HGQ�baemq_gbyo ��>hdeZ^u :G� ����� L� ����� �� K�������

>jm`bg =�B� Kmlhqgu_ i_jbh^u \ HGQ baemq_gbb b k\yav bo k j_gl]_gh\kdbf baemq_�

gb_f ��F_`^mgZjh^guc gZmqgh�bkke_^h\Zl_evkdbc `mjgZe� ������ ��� ����� K� �������

��Ijh\_^_gu bkke_^h\Zgby aZ\bkbfhklb dhebq_kl\Z k\bklysbo Zlfhkn_jbdh\� aZj_]b�

kljbjh\Zgguo gZ DZfqZld_� hl ]jhah\uo jZajy^h\� ijhbahr_^rbo gZ DZfqZld_ b \ fZ]gblh�

khijy`_gghc lhqd_ �\ :\kljZebb��IhdZaZgh� qlh ]jhah\u_ jZajy^u� ]_g_jbjmxsb_ Zlfh�

kn_jbdb \ fZ]gblh� khijy`_gguo lhqdZo� g_ \k_]^Z bf_xl \ukhdmx dhjj_eypbx k dheb�

q_kl\hf aZj_]bkljbjh\Zgguo gZ DZfqZld_ k\bklysbo Zlfhkn_jbdh\� qlh h[tykgy_lky bo

qZklbqguf ijhoh`^_gb_f ih ^jm]bf dZgZeZf jZkijhkljZg_gby� J_amevlZl fh`_l [ulv

bkihevah\Zg ijb fhgblhjbg]_ we_dljhgghc dhgp_gljZpbb bhghkn_ju b fZ]gblhkn_ju

6KHYWVRY %�0�� &KHUQHYD 1�9�� 9RGLQFKDU *�0� $QDO\VLV RI ZKLVWOHU UDWHV LQ FRQQHFWLRQ

ZLWK OLJKWQLQJ DFWLYLW\ FKDQJH LQ WKH ZRUOG OLJKWQLQJ FHQWHUV �� 63,( &RQIHUHQFH 3URFHHGLQJV�

����� 9RO������ ��WK ,QWHUQDWLRQDO 6\PSRVLXP RQ$WPRVSKHULF DQG2FHDQ2SWLFV� $WPRVSKHULF

3K\VLFV�� GRL� �������������������

��� 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
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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�

�� JZajZ[hlZgu gh\u_ f_lh^u ZgZebaZ ]_hfZ]gblguo ^Zgguo b dhkfbq_kdbo emq_c �DE�

ih ^Zgguf g_cljhgguo fhgblhjh\� gZ bo hkgh\_ ^ey klZgpbc Fuk Rfb^lZ� :iZlblu b

Gh\hkb[bjkd ihkljh_gug_cjhk_l_\u_ ijh]jZffgu_fh^meb ih ZiijhdkbfZpbb b ijh]gham

\j_f_ggh]h oh^Z DE b \uy\e_gbx ZghfZebc� k\yaZgguo k ih\ur_gghc Zdlb\ghklvx

KhegpZ� Kha^Zggh_ kj_^kl\h� \ hlebqb_ hl kms_kl\mxsbo ihjh]h\uo f_lh^h\� iha\hey_l

[he__ hi_jZlb\gh \u^_eylv ZghfZebb \ \ZjbZpbyo DE� ij_^r_kl\mxsb_ kbevguffZ]gbl�

guf [mjyf b */(�kh[ulbyf� IhdZaZgZ wnn_dlb\ghklv jZajZ[hlZgguo kj_^kl\ \ aZ^ZqZo

ijh]ghaZ dhkfbq_kdhc ih]h^u�Bo ijbf_g_gb_ iha\hebl ih\ukblv dZq_kl\h hp_gdb khklh�

ygby hdheha_fgh]h ijhkljZgkl\Z b mf_gvrblv ihke_^kl\by g_]Zlb\gh]h \ebygbyfZ]gblguo

[mjv gZ dhkfhgZ\lh\� kimlgbdb b [hjlh\mx ZiiZjZlmjm�

0DQGULNRYD 2�9�� 6RORYHY ,�6� =DO\DHY 7�/� 0HWKRGV RI DQDO\VLV RI JHRPDJQHWLF ¿HOG

YDULDWLRQV DQG FRVPLF UD\ GDWD �� (DUWK� 3ODQHWV DQG 6SDFH� ����� 9RO� ��� ,� � GRL���������V������

�����������

FZg^jbdh\Z H�<��Kheh\v_\ B�K�� AZey_\ L�E�F_lh^u ZgZebaZ \ZjbZpbc ]_hfZ]gblgh]h

ihey b ^Zgguo dhkfbq_kdbo emq_c� � BgnhjfZpbhggu_ l_ogheh]bb� ������ ��� K� ������

%DLVKHY '�*�� 0RLVH\HY $�9�� %RUR\HY 5�1�� .RE\DNRYD 6�(�� 6WHSDQRY $�(�� 0DQGULNRYD

2�9�� 6RORYHY ,�6�� .KRPXWRY 6�<X�� 3ROR]RY <X�$�� <RVKLNDZD $�� <XPRWR .� 0DJQHWLF DQG

,RQRVSKHULF 2EVHUYDWLRQV LQ WKH )DU (DVWHUQ 5HJLRQ RI 5XVVLD 'XULQJ WKH 0DJQHWLF 6WRUP RI �

$SULO ���� �� 6XQ DQG *HRVSKHUH� ����� 9RO� ��� 1R� �� SS� ������

��Mkh\_jr_gkl\h\Zgu Ze]hjblfubf_lh^u \u^_e_gby hldebdZ bhghkn_jugZ kheg_qgu_

\kiurdb� qlh iha\hey_l b^_glbnbpbjh\Zlv hldebd ihegh]h we_dljhggh]h kh^_j`Zgby

�IWK� \ bhghkn_j_ ^Z`_ gZ ^hklZlhqgh [ebadb_ ih \j_f_gb keZ[u_ kheg_qgu_ \kiurdb

&�deZkkZ�H[gZjm`_gh� qlh \ hl^_evguo kemqZyo hldebd gZ ^hklZlhqgh kbevgmx ih bgl_g�

kb\ghklb j_gl]_gh\kdh]h baemq_gby \kiurdm fh`_l ijZdlbq_kdb g_ ijhy\blvky� qlh

h[mkeh\e_gh hlebqb_f ^bgZfbdb baemq_gby \ j_gl]_gh\kdhc b mevljZnbhe_lh\hc qZklb

ki_dljZ� wlh ke_^m_l mqblu\Zlv ijb j_r_gbb aZ^Zqb \hkklZgh\e_gby iZjZf_ljh\ kheg_q�

gh]h baemq_gby ih bhghkn_jguf ^Zgguf� MklZgh\e_gZ lZd`_ \ZjbZ[_evghklv hldebdZ

bhghkn_ju gZ [ebadb_ ih fhsghklb \kiurdb�Ijh^_fhgkljbjh\ZggZy l_ogheh]by dZjlb�

jh\Zgby ijhba\h^ghc IWK iha\hey_l ZgZebabjh\Zlv ijhkljZgkl\_ggu_ oZjZdl_jbklbdb

hldebdZ kheg_qguo \kiur_d� \ qZklghklb� gZ l_jjblhjbb Yihgbb kj_^g__ jZaj_r_gb_

^hklb]Z_l a�� df�

Ykxd_\bq X�<�� <h_cdh\ K�<�� @b\_lv_\ B�<�� Dhkh]hjh\ ?�:� Hldebd bhghkn_ju gZ

kheg_qgu_ \kiurdb& b0 deZkkh\ \ yg\Zj_±n_\jZe_ ���� ]� ��Dhkfbq_kdb_ bkke_^h\Zgby�

����� L� ���� �� K� ����
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�� JZajZ[hlZgZ gh\Zy l_ogheh]by ZgZebaZ [ukljuo ^bgZfbq_kdbo ijhp_kkh\ \ bhghkn_j_

\ i_jbh^u kheg_qguo \kiur_d b \u[jhkh\ qZklbp L_ogheh]by iha\hey_l \uihegylv ^_�

lZevguc ZgZeba iZjZf_ljh\ bhghkn_ju� \u^_eylv ijbagZdb ZghfZevgh]h ih\_^_gby b

bkke_^h\Zlv hldebd bhghkn_ju gZ fZ]gblgmx [mjx�Bkihevam_fu_ j_r_gby h[_ki_qb\Zxl

ihemq_gb_ lhqguo hp_ghd k aZ^Zgghc ^h\_jbl_evghc \_jhylghklvx b j_Zebamxlky \ Z\lh�

fZlbq_kdhf j_`bf_� Wnn_dlb\ghklv l_ogheh]bb ^hdZaZgZ gZ hkgh\_ kjZ\g_gby k F_`^m�

gZjh^ghc fh^_evx BJB� IhdZaZgh� qlh ijbf_g_gb_ l_ogheh]bb iha\hebl ih\ukblv dZq_�

kl\h ijh]ghaZ kbevguo fZ]gblguo [mjv� qlh ih^l\_j`^Z_l _z \Z`gh_ ijbdeZ^gh_ agZq_gb_�

0DQGULNRYD 2�9�� )HWLVRYD 1�9�� 3ROR]RY <�$�� 6RORYHY ,�6�� .XSUL\DQRY 0�6� 0HWKRG IRU

PRGHOLQJ RI WKH FRPSRQHQWV RI LRQRVSKHULF SDUDPHWHU WLPH YDULDWLRQV DQG GHWHFWLRQ RI DQRPDOLHV

LQ WKH LRQRVSKHUH �� (DUWK 3ODQHW 6SDFH� ����� 9RO� ��� GRL� ��������V�����������������

2�9� 0DQGULNRYD� 1�9� )HWLVRYD �*OXVKNRYD�� 5LDG 7DKD $O�.DVDVEHK� '�0� .OLRQVNL\�

9�9� *HSSHQHU� 0�<� ,O\DVK ,RQRVSKHULF SDUDPHWHU PRGHOOLQJ DQG DQRPDO\ GLVFRYHU\ E\

FRPELQLQJ WKH ZDYHOHW WUDQVIRUP ZLWK DXWRUHJUHVVLYH PRGHOV �� $QQDOV RI JHRSK\VLFV� ����� ���

�� GRL���������DJ������

FZg^jbdh\Z H�<�� =emrdh\Z G�<��@b\_lv_\ B�<�Fh^_ebjh\Zgb_ b ZgZeba iZjZf_ljh\

bhghkn_ju gZ hkgh\_ kh\f_s_gby \_c\e_l�ij_h[jZah\Zgby b Z\lhj_]j_kkbhgguo fh^_e_c

�� =_hfZ]g_lbaf b Zwjhghfby� ����� L������� K���������

FZg^jbdh\Z H�<�� ;h]^Zgh\ <�<�� Kheh\v_\ B�K� <_c\e_l�ZgZeba ^Zgguo fZ]gblgh]h

ihey A_feb ��=_hfZ]g_lbaf b Zwjhghfby� ����� L� ���� �� 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\�

H[gZjm`_gu ]_hnbabq_kdb_ wnn_dlu \h \j_fy ihegh]h kheg_qgh]h aZlf_gby � Z\]mklZ

���� ]� \ Gh\hkb[bjkd_� \ l�q�� ��� ihgb`_gb_ djblbq_kdbo qZklhl keh_\ (� )� b )� bhgh�

kn_ju ^h ������ ijb aZ^_j`dZo ����fbg� hlghkbl_evgh fZdkbfmfZ aZlf_gby� ��� keh`gZy

hljbpZl_evgZy ZghfZeby gZijy`_gghklb Zlfhkn_jgh]h we_dljbq_kdh]h ihey k hlghkbl_ev�

ghc Zfieblm^hc [he__ ���� b ��� iZ^_gb_ ^h ��� dhgp_gljZpbb ih\_joghklgh]h hahgZ

k aZiZa^u\Zgb_f hdheh �� fbg� Ijb khihklZ\e_gbb k ^Zggufb ^jm]bo h[k_j\Zlhjbc \u�

^_e_g wnn_dl \ fZ]gblghf ihe_ \ Gh\hkb[bjkd_ Zfieblm^hc g_kdhevdh gLe�

%DEDNKDQRY ,�<�� %HOLQVND\D $�<�� *UHNKRY 2�0�� .KRPXWRY 6�<�� 3DYORY $�)�� %L]LQ0�$��

.X]QHWVRY 9�9� 7KH JHRSK\VLFDO GLVWXUEDQFHV GXULQJ WKH WRWDO VRODU HFOLSVH RI � DXJXVW ���� LQ

1RYRVLELUVN� 5XVVLD �� -RXUQDO RI $WPRVSKHULF DQG 6RODU�7HUUHVWULDO 3K\VLFV� ����� 9� ��� 3� ��

��

��� 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�
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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^

�� 0DQGULNRYD 2�9�� )HWLVRYD 1�9�� 3ROR]RY <�$�� 6RORYHY ,�6�� .XSUL\DQRY 0�6� 0HWKRG

IRU PRGHOLQJ RI WKH FRPSRQHQWV RI LRQRVSKHULF SDUDPHWHU WLPH YDULDWLRQV DQG GHWHFWLRQ RI

DQRPDOLHV LQ WKH LRQRVSKHUH �� (DUWK 3ODQHW 6SDFH� ����� 9RO� ��� 8163 ����

'2,� ��������V����������������

,PSDFW )DFWRU :26 �����

�� 2�9� 0DQGULNRYD� 1�9� )HWLVRYD �*OXVKNRYD�� 5LDG 7DKD $O�.DVDVEHK� '�0� .OLRQVNL\�

9�9� *HSSHQHU� 0�<� ,O\DVK ,RQRVSKHULF SDUDPHWHU PRGHOOLQJ DQG DQRPDO\ GLVFRYHU\ E\

FRPELQLQJ WKH ZDYHOHW WUDQVIRUP ZLWK DXWRUHJUHVVLYH PRGHOV �� $QQDOV RI *HRSK\VLFV� ����� 9�

��� ,� �� $�����

'2,� ��������DJ�����

,PSDFW )DFWRU :26 �����

�� 0DQGULNRYD 2�9�� 6RORYHY ,�6� =DO\DHY 7�/� 0HWKRGV RI DQDO\VLV RI JHRPDJQHWLF ¿HOG

YDULDWLRQV DQG FRVPLF UD\ GDWD �� (DUWK� 3ODQHWV DQG 6SDFH� ����� 9RO� ��� ����

'2,� ��������V����������������

,PSDFW )DFWRU :26 �����

�� %DEDNKDQRY ,�<�� %HOLQVND\D $�<�� *UHNKRY 2�0�� .KRPXWRY 6�<�� 3DYORY $�)�� %L]LQ

0�$�� .X]QHWVRY 9�9� 7KH JHRSK\VLFDO GLVWXUEDQFHV GXULQJ WKH WRWDO VRODU HFOLSVH RI � DXJXVW

���� LQ 1RYRVLELUVN� 5XVVLD �� -RXUQDO RI $WPRVSKHULF DQG 6RODU�7HUUHVWULDO 3K\VLFV� ����� 9�

��� 3� ���� '2,� ��������M�MDVWS������������

,PSDFW )DFWRU :26 �����

�� .RURWNRY 9�� %HUNRYD 0�� %HORY $�� (URVKHQNR (�� <DQNH 9�� 3\OH 5� 3URFHGXUH WR HPHQG

QHXWURQ PRQLWRU GDWD WKDW DUH DIIHFWHG E\ VQRZ DFFXPXODWLRQV RQ DQG DURXQG WKH GHWHFWRU KRXVLQJ

��-RXUQDO RI *HRSK\VLFDO 5HVHDUFK� ����� L� ����� ��� K� ����������

'2,� ������������-$������

,PSDFW )DFWRU :26 �����

�� 6KS\QHY %�*�� .XUNLQ 9�,�� 5DWRYVN\ .�*�� &KHUQLJRYVND\D 0�$�� %HOLQVND\D $�<��

*ULJRULHYD 6�$�� 6WHSDQRY $�(�� %\FKNRY 9�9� +LJK�PLGODWLWXGH LRQRVSKHUH UHVSRQVH WR PDMRU

VWUDWRVSKHULF ZDUPLQJ�� (DUWK� 3ODQHWV DQG 6SDFH� ����� 9RO� ��� ���

'2,� ��������V����������������

,PSDFW )DFWRU :26 �����

�� 6LYRNRQ
 9� 3�� %RJGDQRY 9� 9�� 'UX]KLQ� *� ,�� &KHUQHYD 1�9��� .XE\VKNLQ $�9�� 6DQQLNRY

'�9�� $JUDQDW ,�9� 0RGXODWLRQ RI ZKLVWOHUV �� *HRPDJQHWLVP $QG $HURQRP\� ����� 9���� �

�� 3� ��������

'2,� ��������6����������������

,PSDFW )DFWRU :26 �����

��
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JBGP '2,� ��������6����������������

BN JBGP �����

�� 'UX]KLQ *� ,�� 0HO
QLNRY $� 1�� &KHUQHYD� 1� 9� 0DQLIHVWDWLRQ RI (DUWK
V 'LXUQDO 3HULRGV

LQ 9/) 5DGLDWLRQ ��'RNODG\ (DUWK 6FLHQFHV� ����� 9� ���� ,� �� � SS� �������

'2,� ��������6�������;��������

,PSDFW )DFWRU :26 �����

JBGP '2,� ��������6����������������

BN JBGP �����

��+ZDQJ .�-�� *ROGVWHLQ 0� /�� 0RRUH 7� (��:DOVK %�0�� %DLVKHY '�*�� 0RLVH\HY $�9��

6KHYWVRY %�0�� <XPRWR .� $ WDLOZDUGPRYLQJ FXUUHQW VKHHW QRUPDO PDJQHWLF ¿HOG IURQW IROORZHG

E\ DQ HDUWKZDUG PRYLQJ GLSRODUL]DWLRQ IURQW ��-RXUQDO 2I *HRSK\VLFDO 5HVHDUFK�6SDFH 3K\VLFV�

�����9� ���� ,��� �SS� ���������

'2,� ������������-$������

,PSDFW )DFWRU :26 �����

��� ,PDMR 6�� <RVKLNDZD $�� 8R]XPL 7�� 2KWDQL 6�� 1DNDPL]R $�� 0DUVKDOO 5�� 6KHYWVRY

%�0� HW DO�

3L� SXOVDWLRQV REVHUYHG DURXQG WKH GDZQ WHUPLQDWRU ��-RXUQDO 2I *HRSK\VLFDO 5HVHDUFK�6SDFH

3K\VLFV� ����� 9� ���� ,� �� �SS� ����������

'2,� ������������-$������

,PSDFW )DFWRU :26 �����

Fhgh]jZnby

FZg^jbdh\Z H�<��Ihehah\X�:�� ;h]^Zgh\ <�<�� =_ii_g_j <�<�:gZeba b bgl_jij_lZpby

]_hnbabq_kdbo iZjZf_ljh\ gZ hkgh\_ fgh]hdhfihg_glguo fh^_e_c� � <eZ^b\hklhd�

>ZevgZmdZ� ����� ���� k�

��� =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 JGN ������������ kh]eZr_gb_ hl �������� ]� �^h ���� ]h^Z��Bgl_ee_dlmZevgu_

kj_^kl\Z b ijh]jZffgu_ kbkl_fu ZgZebaZ ^bgZfbq_kdbo ijhp_kkh\ \ fZ]gblhkn_jgh�

bhghkn_jghc kbkl_f_ \ i_jbh^u \hafms_gbc� Jmdh\h^bl_ev aZ\� eZ[hjZlhjb_c� ^�l�g�

FZg^jbdh\Z H�<� ���� luk�jm[

Ijh_dl gZijZ\e_g gZ jZajZ[hldm l_hj_lbq_kdbo b ijh]jZffguo kj_^kl\ ih bamq_gbx

^bgZfbq_kdbo ijhp_kkh\ \ fZ]gblhkn_jgh�bhghkn_jghc kbkl_f_ \ i_jbh^u \hafms_gbc�

H[eZklv bkke_^h\Zgbc hlghkblky d h^ghfm ba gZb[he__ \Z`guo gZijZ\e_gbc ijh[e_fZlbdb

l_hjbb h[jZ[hldb ijyfuo wdki_jbf_glZevguo ^Zgguo b k\yaZgZ k fhgblhjbg]hf b ijh�

]ghahf khklhygby hdheha_fgh]h ijhkljZgkl\Z� Bkke_^h\Zgby \ ijh_dl_ [ueb hkgh\Zgu

gZ dhfie_dkghf ih^oh^_� h[t_^bgyxs_fdeZkkbq_kdb_f_lh^u ZgZebaZ ^Zgguo b ihke_^gb_

gZmqgu_ ^hklb`_gby \ h[eZklb bgnhjfZpbhgguo l_ogheh]bc b kbkl_f�

��
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Hkgh\gu_ j_Zebah\Zggu_ aZ^Zqb ijh_dlZ�

�Kha^Zgu l_hj_lbq_kdb_ b ijh]jZffgu_ kj_^kl\Z hp_gdb b dhgljhey khklhygby ]_hfZ]�

gblgh]h ihey�

� JZajZ[hlZgu f_lh^u b Ze]hjblfu ZgZebaZ \ZjbZpbc dhkfbq_kdbo emq_c b bamq_gby

bo ijhkljZgkl\_ggh�\j_f_gguo hkh[_gghkl_c �ih ^Zgguf k_lb gZ[ex^_gbc�� gZ bo

hkgh\_ kha^Zgu ijh]jZffgu_ kj_^kl\Z hi_jZlb\gh]h \u^_e_gby ZghfZevguo wnn_dlh\�

\hagbdZxsbo \ i_jbh^u Nhj[mr kh[ulbc b */( kh[ulbc�

�Kha^ZgZ l_ogheh]by ih bamq_gbx ^bgZfbq_kdbo ijhp_kkh\ \ bhghkn_j_ b \u^_e_gbx

ZghfZebc� h[mkeh\e_gguo ih\ur_gghc kheg_qghc Zdlb\ghklvx b eblhkn_jgh�bhghkn_j�

gufb k\yayfb�

� Kha^ZgZ l_ogheh]by dhfie_dkgh]h ZgZebaZ ]_hnbabq_kdbo iZjZf_ljh\ b bamq_gby

ijhp_kkh\ \ fZ]gblhkn_jgh�bhghkn_jghc kbkl_f_ \ i_jbh^u \hafms_gbc ih ^Zgguf

gZa_fguo b dhkfbq_kdbo kj_^kl\ j_]bkljZpbb�

� Kha^ZgZ bgl_jZdlb\gZy kj_^Z gZ ieZlnhjf_ [Za ^Zgguo� j_ZebamxsZy ojZg_gb_� h[�

gh\e_gb_� ij_^hklZ\e_gb_ ihevah\Zl_eyf b dhfie_dkguc gZmqguc ZgZeba ]_hnbabq_kdbo

^Zgguo k imgdlh\ gZ[ex^_gbcBDBJ><HJ:G �DZfqZldZ�FZ]Z^Zg�OZ[Zjh\kd�QmdhldZ��

�� Klbi_g^by Ij_ab^_glZ JN fheh^uf mq_guf b ZkibjZglZf KI������������ ������

������ ©Bgl_ee_dlmZevgu_ kbkl_fu ZgZebaZ bhghkn_jguo ^Zgguoª� D�l�g� Ihehah\ X�:�

��� luk�jm[�

GZ hkgh\_ jZajZ[hlZgguo f_lh^h\ b ijh]jZffguo kj_^kl\ ijh\_^_gh bkke_^h\Zgb_

ijhp_kkh\ \ bhghkn_j_ \ i_jbh^u kbevguo b mf_j_gguo fZ]gblguo [mjv� Ij_^eh`_gZ

f_lh^bdZ \uqbkebl_evgu_ Ze]hjblfu ih \u^_e_gbx b hp_gd_ jZaghfZkrlZ[guo iheh`b�

l_evguo b hljbpZl_evguo bhghkn_jguo ZghfZebc� <uiheg_gh kha^Zgb_ ijh]jZffghc

kbkl_fu h[jZ[hldb b ZgZebaZ bhghkn_jguo ^Zgguo� dhlhjZy bgl_]jbjh\ZgZ \ kbkl_fm

dhfie_dkgh]h ZgZebaZ ]_hnbabq_kdbo iZjZf_ljh\� jZajZ[hlZggmx \ eZ[hjZlhjbb kbkl_f�

gh]h ZgZebaZ BDBJ ><H J:G� Ihemq_gguc j_amevlZl \Z`_g ^ey aZ^Zq dhkfbq_kdhc ih�

]h^u

�� =jZgl JNNB�><H J:G�j_]� � ����������� ����������� ©L_hj_lbq_kdb_ hkgh\u b

Ze]hjblfbq_kdh_ h[_ki_q_gb_ kbkl_f ZgZebaZ bhghkn_jguo b ]_hfZ]gblguo ^Zgguoª�

Jmdh\h^bl_ev ^�l�g�FZg^jbdh\Z H�<� ��� luk� jm[�

Ij_^eh`_gZ h[h[s_ggZy fgh]hdhfihg_glgZy fh^_ev bhghkn_jguo ^Zgguo� \dexqZx�

sZy dhfihg_glu \_c\e_l�ij_h[jZah\Zgby b Z\lhj_]j_kkbhggu_ khklZ\eyxsb_� b jZajZ[h�

lZgu ^\Z kihkh[Z __ b^_glbnbdZpbb�GZ hkgh\_ fh^_eb ij_^eh`_g kihkh[ ijh]ghabjh\Zgby

iZjZf_ljh\ bhghkn_ju b \uy\e_gby ZghfZebc� \hagbdZxsbo \ bhghkn_j_ \ i_jbh^u

\hafms_gbc�

Ij_^eh`_g kihkh[ \u^_e_gby oZjZdl_jgh]h oh^Z \ZjbZpbb ]_hfZ]gblgh]h ihey b eh�

dZevguo \hafms_gbc� JZajZ[hlZgu� ij_^eh`_gu qbke_ggu_ j_r_gby ih hp_gd_ baf_g_gbc

wg_j]_lbq_kdbo oZjZdl_jbklbd ihey �hp_gb\Zxlky bgl_gkb\ghklv� ^ebl_evghklv bfZkrlZ[u

\hafms_gbc�� Ijbf_g_gb_ ^Zgguo kj_^kl\ iha\hebeh bamqblv ^bgZfbdm G�dhfihg_glu

��
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]_hfZ]gblgh]h ihey \ i_jbh^u fZ]gblguo [mjv gZ klZgpbyo ©IZjZlmgdZª� i�h\ DZfqZldZ�

b ©Ydmlkdª� ]�Ydmlkd�KlZlbklbq_kdbc ZgZeba j_amevlZlh\ ihdZaZe� qlh gZdZgmg_ kbevguo

fZ]gblguo [mjv fh`_l gZ[ex^Zlvky ehdZevgh_ keZ[h_ m\_ebq_gb_ bgl_gkb\ghklb \hafm�

s_gbc ihey� \hagbdZxs__ \ kj_^g_f aZ ��� kmlhd ^h fhf_glZ [mjb�

�� =jZgl JNNB ������������ ����������� ©Bkke_^h\Zgb_ \hegh\uo ijhp_kkh\ \

bhghkn_j_ gZ^ DZfqZlkdbf j_]bhghf dhfie_dkgufb jZ^bhnbabq_kdbfb f_lh^Zfbª� Jm�

dh\h^bl_ev ^�n��f�g� ;h]^Zgh\ <�<� ��� luk� jm[�

GZ [Za_ lhfh]jZnbq_kdbo klZgpbc ijh\_^_gh bkke_^h\Zgb_ \ebygby DZfqZlkdbo pbdeh�

gh\ gZ f_jb^bhgZevgh_ jZkij_^_e_gb_ we_dljhgh\ \ bhghkn_j_� :gZeba ihdZaZe� qlh

\ebygb_ pbdehgZ ijb\h^bl d lmj[mebaZpbb bhghkn_ju b mf_gvr_gbx dhgp_gljZpbb __

we_dljhgh\� gZqbgZy k \ukhl [he__ ��� df�Ihke_^g__ fh`_l [ulv h[tykg_gh baf_g_gb_f

obfbq_kdh]h khklZ\Z bhghkn_ju aZ kq_l i_j_ghkZ gb`_e_`Zsbo keh_\ bhghkn_ju� h[m�

keh\e_ggh]h i_j_^Zq_c f_oZgbq_kdh]h bfimevkZ \boj_\h]h ^\b`_gby \ha^mrguo fZkk

pbdehgZ gZ \ukhlu )�kehy b \ebygb_f :=<� ]_g_jbjm_fuo pbdehghf� IhdZaZgh� qlh q_f

fhsg_c pbdehg� l_f [hevr__ \ha^_ckl\b_ hg hdZau\Z_l gZ bhghkn_jm� Wlb j_amevlZlu

kh\iZ^Zxl k j_amevlZlZfb jZ[hl� \ dhlhjuo bamqZehkv \ebygb_ ljhibq_kdbo pbdehgh\ gZ

iZjZf_lju bhghkn_ju�<ebygb_ pbdehgZ gZ dhgp_gljZpbx we_dljhgh\ aZ\bkbl hl jZkklh�

ygby ^h _]h wibp_gljZ� q_f [hevr_ wlh jZkklhygb_� l_f f_gvr_ \ebygb_ pbdehgZ� LZd`_

aZj_]bkljbjh\Zgh kf_s_gb_ fZdkbfmfh\ dhgp_gljZpbb we_dljhgh\ ih \ukhl_ gZ [hevrb_

\ukhlu�

�IjhZgZebabjh\Zgu ZghfZebb� \hagbdZxsb_ \ bhghkn_j_ i_j_^ djmiguf k_ckfbq_kdbf

kh[ulb_f �F!�� gZ nhg_ ih\ur_gghc kheg_qghc Zdlb\ghklb�<u^_e_gu hk_gg_�\_k_ggb_

i_jbh^u ijhy\e_gby lZdbo ZghfZebc�

� ;ue ijh^he`_g ZgZeba dhfihg_gl fZ]gblgh]h ihey k p_evx \uy\e_gby \ebygby gZ

gbo Zgljhih]_gguo nZdlhjh\� IhdZaZgh� qlh bo ^bgZfbdZ �gZ mjh\g_ qm\kl\bl_evghklb

ZiiZjZlmju� hij_^_ey_lky kmlhqguf oh^hf b mjh\g_f Zdlb\ghklb KhegpZ�

� :gZeba lhfh]jZff iha\hey_l k^_eZlv \u\h^� qlh bhghkn_jgZy ieZafZ ih^\_j`_gZ

[ukljuf baf_g_gbyf \ ijhkljZgkl\_gghf jZkij_^_e_gbb k nhjfbjh\Zgb_f ieZaf_gguo

k]mkldh\ ih\ur_gghc iehlghklb b bo jZkiZ^Z�Ihke_^g__ fh`gh h[tykgblv i_j_f_s_gb�

yfb ieZafu�< k\hx hq_j_^v� i_j_f_s_gb_ ieZafu k\yaZgh k ijhp_kkZfb� hij_^_ey_fufb

f_oZgbafZfb� k h^ghc klhjhgu� Zf[biheyjghc ^bnnmabb� k ^jm]hc ± k \ZjbZpbyfb \_jlb�

dZevghc dhfihg_glu ^j_cnh\hc kdhjhklb \ bhghkn_j_� dhlhju_ h[mkeh\e_gu kbkl_fhc

Zlfhkn_jguo \_ljh\� LZdbf h[jZahf� k ihfhsvx f_lh^h\ lhfh]jZnbb fh`gh hp_gblv

kljmdlmjgu_ b dhebq_kl\_ggu_ baf_g_gby \ we_dljhgghc dhgp_gljZpbb gZ^ jZkkfZljb\Z�

_fuf j_]bhghf� hlf_lblv gZebqb_ ^j_cnZ fZdkbfmfZ dhgp_gljZpbb� \ lh \j_fy dZd l_o�

gheh]by *36 iha\hey_l ihemqblv iZjZf_lju kdhjhklb b gZijZ\e_gby i_j_f_s_gby \he�

gh\uo \hafms_gbc�

Ijh_dlu nmg^Zf_glZevguo bkke_^h\Zgbc ih Ijh]jZff_Ij_ab^bmfZ J:G �����������

��

0
5
7
5
5
1



�� Ijh_dl ����,�I���� ©H[gZjm`_gb_ baf_g_gbc debfZlhh[jZamxsbo oZjZdl_jbklbd

gZ hkgh\_ fhgblhjbg]Z \ZjbZpbc ]_hnbabq_kdbo ihe_cª jmd� Kb\hdhgv <�I� ��� luk�jm[�

JZajZ[hlZg f_lh^ k_e_dpbb _kl_kl\_gguo b Zgljhih]_gguo baf_g_gbc iZjZf_ljh\

bhghkn_jgh�fZ]gblhkn_jguo k\ya_c� Kha^Zg f_lh^ hp_gdb \ebygby wdki_jbf_glh\ ih

fh^bnbdZpbb bhghkn_ju gZ \ZjbZpbb debfZlhh[jZamxsbo oZjZdl_jbklbd�

IhdZaZgZ jhev ]_hnbabq_kdbo ihe_c \ nhjfbjh\Zgbb \ZjbZpbc debfZlhh[jZamxsbo

oZjZdl_jbklbd�

MklZgh\e_gZ \hafh`ghklv bkihevah\Zgby \ZjbZpbc ]_hfZ]gblguo ihe_c \ dZq_kl\_

bg^bdZlhjh\ bkdmkkl\_ggh]h baf_g_gby debfZlhh[jZamxsbo oZjZdl_jbklbd�

<uiheg_g ZgZeba \ZjbZpbc ]_hnbabq_kdbo ihe_c _kl_kl\_ggh]h b bkdmkkl\_ggh]h

ijhbkoh`^_gby� gZ hkgh\_ dhlhjh]h jZajZ[hlZg f_oZgbaf \aZbfh^_ckl\by ]eh[Zevguo

j_ahgZgkguo kbkl_f A_feb�

JZajZ[hlZg f_lh^ b^_glbnbdZpbb bkdmkkl\_gguo \hafms_gbc fZ]gblgh]h ihey A_feb

h[mkeh\e_gguo Zdlb\guf \ha^_ckl\b_f gZ bhghkn_jm�

GZ hkgh\_ ki_dljZevgh]h ZgZebaZ \bkle_jh\ kha^Zg kihkh[ hp_gdb wnn_dlb\ghklb

k[jhkZ wg_j]bqguo qZklbp ba jZ^bZpbhgguo ihykh\ A_feb�

Ij_^eh`_g f_lh^ hp_gdb dhebq_kl\Z wg_j]bb ihklmiZxs_c \ bhghkn_jm ijb j_]meb�

jm_fhf k[jhk_ wg_j]bqguo qZklbp�

IhdZaZgZ \hafh`ghklv \ebygbyfh^bnbdZpbb bhghkn_jugZ wg_j]_lbdmfZ]gblhkn_jgh�

bhghkn_jguo k\ya_c�

MklZgh\e_gZ k\yav ^ebl_evghklb b f_oZgbafZ Zdlb\gh]h \ha^_ckl\by gZ bhghkn_jm k

\ZjbZpbyfb lhdZ \ we_dljh^`_l_�

H[gZjm`_gh \aZbfh^_ckl\b_ ]eh[Zevguo j_ahgZgkguo kbkl_f� dZd ke_^kl\b_ Zdlb\gh]h

\ha^_ckl\by gZ bhghkn_jm�

�� Ijh_dl ������I����� ©Bkke_^h\Zgb_ dhfie_dkgufb jZ^bhnbabq_kdbfb f_lh^Zfb

^bgZfbq_kdbo ijhp_kkh\ \ bhghkn_jgh�fZ]gblhkn_jghc ieZaf_ gZ k_\_jh�\hklhd_ Jhkkbbª

jmd� ;h]^Zgh\ <�<� ��� luk� jm[

:gZeba lhfh]jZff iha\hey_l k^_eZlv \u\h^� qlh bhghkn_jgZy ieZafZ ih^\_j`_gZ [u�

kljuf baf_g_gbyf \ \ukhlghf jZkij_^_e_gbb k h[jZah\Zgb_f ieZaf_gguo k]mkldh\ ih�

\ur_gghc iehlghklb k bo jZkiZ^hf beb i_j_f_s_gb_f ba iehkdhklb f_jb^bhgZevgh]h

jZaj_aZ �beb kh\f_klguf ^_ckl\b_f h[hbo f_oZgbafh\��< lh `_ \j_fy kh\f_s_gb_ lhfh�

]jZnbq_kdbo f_lh^h\ k f_lh^Zfb*36�jZ^bhbgl_jn_jhf_ljbb ihdZau\Z_l� qlh baf_g_gby

\ ijhkljZgkl\_gghf jZkij_^_e_gbb bhghkn_jghc ieZafu fh`gh h[tykgblv _z i_j_f_s_�

gb_f �\ ^g_\gh_ ih/7 \j_fy�� h[gZjm`_gui_j_f_sZxsb_ky bhghkn_jgu_g_h^ghjh^ghklb

k Zfieblm^hc ^h ��� 7(&8� i_jbh^Zfb ihjy^dZ �� fbg� dhlhju_ ^\b]Zebkv \ wd\ZlhjbZev�

ghf b x]h�\hklhqghf gZijZ\e_gbb kh kdhjhklyfb ^h ���� f�k� F_lh^Zfb \_jlbdZevgh]h

jZ^bhahg^bjh\Zgby bhghkn_ju hij_^_eyebkv fhf_glu dhjimkdmeyjgh]h \ukuiZgby aZjy�

`_gguo qZklbp b f_lh^Zfb \_jlbdZevghc lhfh]jZnbb ijb[ebabl_evgh ^ey wlh]h \j_f_gb

hij_^_eyeky f_jb^bhgZevguc jZaj_a jZkij_^_e_gby we_dljhgh\� khhl\_lkl\mxsbc djb�
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lbq_kdhc qZklhl_ IR)��F_lh^Zfb \_c\e_l�ZgZebaZ ij_^ijbgylZ ihiuldZ \u^_e_gby ih\u�

r_gghc we_dljhgghc dhgp_gljZpbb gZ \ukhlZo khhl\_lkl\mxsb_ dhjimkdmeyjguf kehyf�

Ba \_c\e_l�jZaeh`_gby \b^gh� qlh p\_lh\h_ ij_^klZ\e_gb_ dhwnnbpb_glh\ jZaeh`_gby

gZ \ukhlZo hl � ^h ��� df \ bgl_j\Ze_ rbjhl ����� ]jZ^� k�r� gZ[ex^Z_lky baf_g_gb_

p\_lZ hl kbg_]h ^h ]hem[h]h� qlh ]h\hjbl h[ baf_g_gbb dhjj_eypbb f_`^m kZfbf \_c\e_lhf

b j_Zevguf kb]gZehf �jZkij_^_e_gb_ dhgp_gljZpbb ih \ukhl_ ^ey nbdkbjh\Zgghc rbjh�

lu��

<i_j\u_ ijh\_^_gh kjZ\g_gb_ \ebygby pbdehgh\ gZ jZkij_^_e_gb_ ijhnbe_c we_dljhgh\

\ bhghkn_j_ gZ^ DZfqZldhc kj_^kl\Zfb lhfh]jZnbb b Zkkbfbeypbhggufb f_lh^Zfb� <

hkgh\_ ihke_^g_]h e_`Zl qbke_ggu_ l_hj_lbq_kdb_ jZkq_lu l_dms_]h khklhygbynbabq_kdb

h[hkgh\Zgghc fh^_eb bhghkn_ju� dhjj_dlbjmxs_cky \ j_Zevghf \j_f_gb k ihfhsvx

^hklmiguo wdki_jbf_glZevguo ^Zgguo� J_ZebaZpby Zkkbfbeypbhggh]h ih^oh^Z ^ey fh^_�

ebjh\Zgby bhghkn_ju \hafh`gZ k bkihevah\Zgb_f hi_jZlb\guo ^Zgguo baf_j_gbc ihe�

gh]h kh^_j`Zgby we_dljhgh\ �IWK� k ihfhsvx jZ^bhahg^bjh\Zgby bhghkn_ju kb]gZeZfb

dhkfbq_kdbo gZ\b]Zpbhgguo kbkl_f *36�

Ijh_dlu nmg^Zf_glZevguo bkke_^h\Zgbc ih Ijh]jZff_ Hl^_e_gby nbabq_kdbo gZmd

J:G �����������

��Ijh_dl����,�HNG��� ©GZmqgh_ h[hkgh\Zgb_ b jZajZ[hldZ l_ogheh]bb dhfie_dkgh]h

fhgblhjbg]Z wnn_dlb\ghklb \ha^_ckl\by fhsgufb jZ^bh\hegZfb gZ bhghkn_jm b ieZa�

fhkn_jm A_febª jmd� ;�F�R_\ph\ ��� luk�jm[

GZ[ex^_gby aZ Zdlb\gufb wdki_jbf_glZfb ih ijh]jZff_+$$53 iha\hebeb ihemqblv

bgnhjfZpbx h gh\uo gZ]j_\guo l_ogheh]byo b mkh\_jr_gkl\h\Zlv f_lh^u gZ[ex^_gby�

MklZgh\e_gh� qlh \ i_jbh^ gZ[ex^_gbc hljZ[Zlu\Zebkv l_ogheh]bb ©%HDW ZDYHª�

©,RQRVSKHULF FXUUHQW 'ULYHª�rbjhdhihehkgu_ gZ]j_\gu_ fh^meypbhggu_ ko_fu�Hkgh\gu_

mkbeby \ gZ]j_\guo wdki_jbf_glZo [ueb gZijZ\e_gugZ j_r_gb_ aZ^Zqb k[jhkZ wg_j]bqguo

qZklbp ba jZ^bZpbhgguo ihykh\ A_feb� >ey wlh]h bkihevah\Zebkv fh^meypbhggu_ ko_fu

b l_ogheh]bb� \ j_amevlZl_ ijbf_g_gby dhlhjuo� ijhbkoh^bl ]_g_jZpby \ bhghkn_j_

we_dljhfZ]gblguo dhe_[Zgbc k qZklhlZfb hl ]_hfZ]gblguo imevkZpbc ^h k\bklh\uo \heg�

GZfb gZ[ex^Zebkv \ZjbZpbb we_dljhfZ]gblguo ihe_c \ ^_dZf_ljh\hf ^bZiZahg_ ^ebg

\heg� < jy^_ kemqZ_\ m^Zehkv aZnbdkbjh\Zlv \ZjbZpbb fZ]gblgh]h ihey A_feb� \_jhylg__

\k_]h h[mkeh\e_ggu_ Zdlb\guf \ha^_ckl\b_f gZ bhghkn_jm�

<u[hjdZ h[jZ[hlZgguo ki_dljh]jZff ba [Zau ^Zgguo ijh]jZffu +$$53� khklhysZy

ba �� wdklj_fZevguo gZ]j_\guo wdki_jbf_glh\ khihklZ\e_gZ k mjh\g_f ]_hfZ]gblghc

\hafms_gghklb� ^ey hp_gdb dhlhjhc bkihevah\Zebkv ^Zggu_ .S�bg^_dkZ FP> �Dbhlh��

Ba ZgZebaZ ke_^m_l� qlh \ ^gb bgl_gkb\guo k_Zgkh\ gZ]j_\Z hlf_qZ_lky dZd \hafms_g�

gh_� lZd b kihdhcgh_ fZ]gblgh_ ihe_� AZf_lgu_ \hafms_gby k Dj!�� hlf_qZxlky \ �� ba

�� kml� < hl^_evgu_ ^gb� ijb gZebqbb bgl_gkb\gh]h \ha^_ckl\by gZ bhghkn_jm gbdZdhc

j_Zdpbb fZ]gblgh]h ihey A_feb g_ ke_^h\Zeh� gh gZb[hevr__ \hafms_gb_ fZ]gblgh]h

ihey A_feb bf_eh f_klh � Zij_ey ���� ]�� ih \j_f_gb kh\iZ^Zxs__ k wdki_jbf_glZfb ih
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Zdlb\ghfm \ha^_ckl\bx gZ bhghkn_jm� >ey ^Zevg_cr_]h ZgZebaZ bkihevah\Zgu ^Zggu_

k_lb fZ]gblguo klZgpbc gZ :eykd_ �WKH 8QLYHUVLW\ RI $ODVND )DLUEDQNV�� ;ueb jZkkfhlj_gu

\j_f_ggu_ khhlghr_gby f_`^m gZqZehf fZ]gblguo \hafms_gbc b k_ZgkZfb +$$53 b

\u[jZgu l_ kmldb� ]^_ k_Zgku ij_^r_kl\h\Zeb beb kh\iZ^Zeb k \hafms_gbyfb�

H[gZjm`_gh� qlh�

� Iylv ba q_lujgZ^pZlb fZ]gblguo [mjv ij_^iheh`bl_evgh g_ k\yaZgu k ijh\_^_gb_f

wdki_jbf_glh\ ih Zdlb\ghfm \ha^_ckl\bx gZ bhghkn_jm�

� GZb[hevr__ \hafms_gb_ fZ]gblgh]h ihey A_feb bf_eh f_klh � Zij_ey ���� ]� ih

\j_f_gb kh\iZ^Zxs__ k wdki_jbf_glZfb ih Zdlb\ghfm \ha^_ckl\bx gZ bhghkn_jm�

�Ihemq_ggu_ j_amevlZlu g_ ijhlb\hj_qZl ij_^iheh`_gbx h lhf� qlh Zdlb\gh_ \ha^_c�

kl\b_ gZ bhghkn_jm kihkh[gh ehdZevgh fh^bnbpbjh\Zlv bhghkn_jgh�fZ]gblhkn_jgu_

k\yab�

�EhdZevgZy fh^bnbdZpby bhghkn_ju fh`_l \uklmiZlv kimkdh\uf f_oZgbafhf k[jhkZ

wg_j]bb ba fZ]gblhkn_ju \ bhghkn_jm� qlh \ jy^_ kemqZ_\ fh`_l ijb\_klb d jZa\blbx

fZ]gblguo [mjv�

� :dlb\gh_ \ha^_ckl\b_ gZ bhghkn_jm k p_evx j_]mebjm_fh]h k[jhkZ wg_j]bb ih

bhghkn_jgh�fZ]gblhkn_jghfm dZgZem fh`_l kgbablv jbkd ^_kljmdlb\gh]h ijhy\e_gby

fZ]gblguo [mjv \ l_ogh]_gguo kbkl_fZo�

< j_amevlZl_ wdki_jbf_glZevguo gZ[ex^_gbc h[gZjm`_gh g_ebg_cgh_ \aZbfh^_ckl\b_

\ fZ]gblhkn_j_ \bkle_jh\ k gbadhqZklhlgufb we_dljhfZ]gblgufb bfimevkZfbnhjfbjm�

_fufb� \_jhylg__ \k_]h� \ jZfdZo ijh]jZffu +$$53� IhdZaZgZ \hafh`ghklv bkihevah�

\Zgby \bkle_jh\ \ dZq_kl\_ bg^bdZlhjh\ g_ebg_cguo wnn_dlh\ \ fZ]gblhkn_j_� dhlhju_

g_kml h^gh\j_f_ggh bgnhjfZpbx h \ZjbZpbyo we_dljhgghc dhgp_gljZpbb \ fZ]gblhkn_j_�

��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_jghc 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�

��� =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

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�

< 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�
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< jZfdZo j_n_j_glghc ]jmiiu � �Bkke_^h\Zgby dhkfhkZ� ZkljhnbabdZ b Zkljhghfby�

ijh\_^_gu bkke_^h\Zgby aZ\bkbfhklb dhebq_kl\Z k\bklysbo Zlfhkn_jbdh\� aZj_]bkljb�

jh\Zgguo gZ DZfqZld_� hl ]jhah\uo jZajy^h\� ijhbahr_^rbo gZ DZfqZld_ b \ fZ]gblh�

khijy`_gghc lhqd_ �\ :\kljZebb��IhdZaZgh� qlh ]jhah\u_ jZajy^u� ]_g_jbjmxsb_ Zlfh�

kn_jbdb \ fZ]gblh� khijy`_gguo lhqdZo� g_ \k_]^Z bf_xl \ukhdmx dhjj_eypbx k dheb�

q_kl\hf aZj_]bkljbjh\Zgguo gZ DZfqZld_ k\bklysbo Zlfhkn_jbdh\� qlh h[tykgy_lky bo

qZklbqguf ijhoh`^_gb_f ih ^jm]bf dZgZeZf jZkijhkljZg_gby� J_amevlZl fh`_l [ulv

bkihevah\Zg ijb fhgblhjbg]_ we_dljhgghc dhgp_gljZpbb bhghkn_ju b fZ]gblhkn_ju�

<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]jZffguc fh^mev ih jZkq_lm bg^_dkZ ]_hfZ]gblghc Zdlb\ghklb D �H�<�FZg^jb�

dh\Z� B�K� Kheh\v_\ �K�W� Kfbjgh\ � 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 fZjlZ ���� ]� \ eZ[hjZlhjbb kbkl_fgh]h ZgZebaZ ^ey Z\lhfZlbaZpbb ijhp_^mju

\uqbke_gby bg^_dkZ ]_hfZ]gblghc Zdlb\ghklb D� :dl \g_^j_gby hl �����������

�� Ijh]jZffZ ^ey W<F )�LRZDYH \_jkby ��� �H�<� FZg^jbdh\Z �X�: Ihehah\ � 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 bxgy ���� ]� \ eZ[hjZlhjbb kbkl_fgh]h

ZgZebaZ ^ey Z\lhfZlbaZpbb ijhp_^mju ZgZebaZ ^Zgguo djblbq_kdhc qZklhlu bhghkn_ju

IR)� b \u^_e_gby ZghfZebc� :dl \g_^j_gby hl �����������

�� Ijh]jZffZ ^ey hij_^_e_gby i_jbh^h\ ih\ur_gby k_ckfbq_kdhc Zdlb\ghklb gZ

hkgh\_ ZgZebaZ bhghkn_jgh�fZ]gblhkn_jguo iZjZf_ljh\ b ]jZ\blZpbhggh]h \ebygby

Emgu� <�<� ;h]^Zgh\ � :�<� IZ\eh\ � 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 bxgy ���� ]� \ eZ[hjZlhjbb nbabdb Zlfhkn_ju ^ey Z\lhfZlbabjh\Zgby

ihbkdZ i_jbh^h\ ih\ur_gby k_ckfbq_kdhc Zdlb\ghklb DZfqZlkdh]h j_]bhgZ gZ hkgh\_

ZgZebaZ bhghkn_jguo iZjZf_ljh\� bg^_dkZ ]_hfZ]gblghc Zdlb\ghklb� nZa Emgu b __

jZkklhygby ^h A_feb� :dl j_ZebaZpbb hl �����������

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

Wdki_jlgZy ^_yl_evghklv gZmqguo hj]ZgbaZpbc
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��� 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�����

>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 ± bgklblml nbabq_kdh]h ijhnbey� dhlhjuc ijh\h^bl dhfie_dkgu_

bkke_^h\Zgby gZ >Zevg_f <hklhd_ ih gZijZ\e_gbx bkke_^h\Zgby dhkfhkZ

H[t_dlu bkke_^h\Zgbc ± dhkfbq_kdZy ih]h^Z b __ ]_hnbabq_kdb_ ijhy\e_gby

Bgklblml \oh^bl \ khklZ\ =_ebh]_hnbabq_kdh]h dhfie_dkZ Jhkkbb b \uihegy_l jZ[hlu

\>Zevg_\hklhqghf j_]bhg_ ih ]_hdhkfbq_kdbf bkke_^h\Zgbyf b ih^^_j`d_ dhkfbq_kdbo

ijh]jZff� \ l�q� b l_o� dhlhju_ j_Zebamxlky gZ dhkfh^jhf_ �<hklhqguc��

H[k_j\Zlhjbb BDBJ ijh\h^yl dhfie_dkgu_ gZ[ex^_gby gZ >Zevg_f <hklhd b \ \hk�

lhqghf k_dlhj_ :jdlbdb� j_amevlZlu dhlhjuo bkihevamxlky \ i_j\mx hq_j_^v ^ey ]_hdhk�

fbq_kdbo bkke_^h\Zgbc�

��

0
5
7
5
5
1




