
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_ ��NbabdZ hd_ZgZ b Zlfhkn_ju� ]_h�

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 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

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� 0
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�� GZmqgh�bkke_^h\Zl_evkdZy bgnjZkljmdlmjZ

�� 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�

�� 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\�

� 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

�
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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� GZ [Za_ dhfie_dkZ jZ[hlZ_l ©i_e_g�

]Zlhjª ^ey hij_^_e_gby gZijZ\e_gb_ ^\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��

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

�� MklZgh\e_gZ k_ahggZy aZ\bkbfhklv gZijy`_gghklb we_dljbq_kdh]h ihey Zlfhkn_ju

�?] WI:� hl klhdZ jZ^hgZ �5Q� \ ijba_fguc kehc Zlfhkn_ju aZ kq_l mf_gvr_gby ijhgb�

pZ_fhklb \_jog_]h kehy ]jmglZ \ abfgbc i_jbh^� Wlh ijb\h^bl d mf_gvr_gbx bhgbaZpbb

ijba_fgh]h kehy Zlfhkn_ju b ihy\e_gbx k_ahggh]h oh^Z \ ?] WI: k jZagbp_c agZq_gbc

a���<�f f_`^m abfgbf fZdkbfmfhf b e_lgbf fbgbfmfhf�IhdZaZgh� qlh \ i_jbh^ hljb�

pZl_evguo kj_^g_kmlhqguo l_fi_jZlmj �ghy[jv ± Zij_ev� ijboh^ pbdehgh\ k x`guo gZ�

ijZ\e_gbc khijh\h`^Z_lky agZqbl_evguf mf_gvr_gb_f ?]WI: aZ kq_l m\_ebq_gby klhdZ

5Q� k\yaZggh]h k m\_ebq_gb_f ijhgbpZ_fhklb \_jog_]h kehy ihq\u ba�aZ kbevgh]h iZ^_gby

Zlfhkn_jgh]h ^Z\e_gby b j_adh]h ihl_ie_gby gZ �������

Q_jg_\Z G�<�� Nbjklh\ I�I� <ebygb_ f_l_hjheh]bq_kdbo nZdlhjh\ gZ we_dljbq_kdb_

iZjZf_lju gb`g_c Zlfhkn_ju ��F_l_hjheh]by b ]b^jheh]by� ������ �� K� ������

�� Bkke_^h\Zg kmlhqguc oh^ gZijy`_gghklb we_dljbq_kdh]h ihey \ ijba_fghc Zlfh�

kn_j_ \ mkeh\byo ohjhr_c ih]h^u�IhdZaZgh� qlh fZdkbfmf kmlhqgh]h oh^Z we_dljbq_kdh]h

ihey gZ kj_^g_rbjhlghc h[k� ©IZjZlmgdZª k\yaZg k mlj_gg_c dhg\_dpb_c \ha^moZ \ ijb�

a_fghf keh_� < dZq_kl\_ f_ju dhg\_dlb\gh]h ihlhdZ \ha^moZ [ueb \u[jZgu jZaghklv

l_fi_jZlmj kj_^u m ih\_joghklb a_feb b gZ \ukhl_ �� f� IhdZaZgZ \ukhdZy dhjj_eypby

agZq_gbc jZaghklb l_fi_jZlmj gZ wlbo \ukhlZo b kmlhqguf oh^hf gZijy`_gghklb we_d�

ljbq_kdh]h ihey�

Kfbjgh\ K�W� <ebygb_ dhg\_dlb\gh]h ]_g_jZlhjZ gZ kmlhqguc oh^ gZijy`_gghklb

we_dljbq_kdh]h ihey \ ijba_fghc Zlfhkn_j_ gZ DZfqZld_ �� =_hfZ]g_lbaf b Zwjhghfby�

����� L������� K���������

��Wdki_jbf_glZevgh ihdZaZgh� qlh ^_kljmdlb\gh_ ijhy\e_gb_ ]_hfZ]gblgh�bg^mpbjh�

\Zgguo lhdh\ hij_^_ey_lky g_ lhevdh mjh\g_f \hafms_gby fZ]gblgh]h ihey A_feb� gh b

lhiheh]b_c we_dljbq_kdbo k_l_c� Z lZd`_ mjh\g_f kh[kl\_gguo ]Zjfhgbd \ gbo�MklZgh\�

e_gh� qlh \ kemqZ_ agZqbl_evghc fZ]gblghc [mjb gZb[he__ \_jhylguf mqZkldhf bo ijhy\�

e_gby gZ DZfqZld_� [m^_l ebgby I_ljhiZ\eh\kd�DZfqZlkdbc�Ju[Zqbc�
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Kb\hdhgv <�I��K_jh\_lgbdh\:�K� =_hfZ]gblgh�bg^mpbjh\Zggu_ lhdb \ we_dljbq_kdbo

k_lyo DZfqZldb �� We_dljh� �������� 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

Wdki_jbf_glZevgZy [ZaZ BDBJ ><H J:G \dexqZ_l iylv ]_hnbabq_kdbo h[k_j\Zlhjbc

b g_kdhevdh klZpbhgZjh\� gZ dhlhjuo \uihegyxlky baf_j_gby dZd ih klZg^Zjlguf f_`�

^mgZjh^guf ijh]jZffZf g_ij_ju\gh]h fhgblhjbg]Z� lZd b ih ki_pbZebabjh\Zgguf aZ�

^ZqZf \ jZfdZo jZaebqguo gZmqguo ijh_dlh\� D i_j\uf hlghkylky�

�� fZ]gblgu_ baf_j_gby ih klZg^Zjlm ,$*$ k ihfhsvx d\Zjp_\uo fZ]gblhf_ljh\ k

j_]bkljZpb_c gZ nhlh[mfZ]_� Zjob\gu_ qZkh\u_ ^Zggu_ h[k_j\Zlhjbc �FZ]Z^Zg�� �KZoZ�

ebg� b �IZjZlmgdZ� ij_^klZ\e_gu \ FP> ih ]_hfZ]g_lbafm k k_j_^bgu ���o ih gZqZeh

���o ]h^h\ ijhreh]h klhe_lby��

��fZ]gblgu_ baf_j_gby k ihfhsv pbnjh\hc ZiiZjZlmju ih klZg^ZjlZff_`^mgZjh^ghc

k_lb fZ]gblguo h[k_j\Zlhjbc ,17(50$*1(7 �h[k_j\Zlhjbb �FZ]Z^Zg�� �IZjZlmgdZ�

b �OZ[Zjh\kd�� qZklbqgh �FukRfb^lZ���fbgmlgu_ ^Zggu_ bf_xlky k gZqZeZ �� klhe_lby�

ij_^klZ\e_gu \ ,17(50$*1(7 k ���� ]��

�� \_jlbdZevgh_ ahg^bjh\Zgb_ bhghkn_juih klZg^ZjlZf856, �h[k_j\Zlhjbb �FZ]Z^Zg��

�IZjZlmgdZ�� �OZ[Zjh\kd���

��fhgblhjbg] bgl_gkb\ghklb dhkfbq_kdbo emq_c ih f_`^mgZjh^guf klZg^ZjlZf k_lb

g_cljhgguo fhgblhjh\ DE �h[k_j\Zlhjbb �FZ]Z^Zg� b �Fuk Rfb^lZ���

<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

Ih gZmqgufijh_dlZf \_^mlky j_]meyjgu_ gZ[ex^_gby aZ Zlfhkn_jguf we_dljbq_kl\hf

�j_]bkljbjm_lky \_jlbdZevguc ]jZ^b_gl ihl_gpbZeZ Zlfhkn_jgh]h we_dljbq_kdh]h ihey

�:WIb we_dljhijh\h^ghklv ijba_fgh]h kehy \ha^moZ�� Zdmklbq_kdb_ b we_dljhfZ]gblgu_

baf_j_gby� nbdkbjmxlky f_l_hjheh]bq_kdb_ iZjZf_lju� \uihegy_lky gZdehggh_ ahg^b�

jh\Zgb_ bhghkn_ju b ^j��

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

�� ;ZaZ �:lfhkn_jgh_ we_dljbq_kl\h�� <_jlbdZevguc ]jZ^b_gl ihl_gpbZeZ we_dljbq_�

kdh]h ihey \ ijba_fghf keh_ (]� qZklhlZ � =p �h[k� IZjZlmgdZ�

k ���� ]� � We_dljhf_lj �Ihe_��� ��We_dljhf_lj mklZgh\e_g gZ ki_pbZevghc iehsZ^d_

�\ukhlZ hdheh ���f�� bkihevam_lky:PI/�&DUG� j_]bkljbjm_lky � dZgZeZ �gbadhc b \ukhdhc

qm\kl\bl_evghklb�� ^ey i_j_kq_lZ \ nbabq_kdb_ _^bgbpu _`_f_kyqgh \uihegy_lky dZeb[�

jh\dZ�

�� ;ZaZ ^Zgguo bgl_gkb\ghklb dhkfbq_kdbo emq_c�

���� <ZjbZpbb dhkfbq_kdbo emq_c �h[k� Fuk Rfb^lZ� k ����� 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� <b�

amZebaZpby b ^Zggu_ ^hklmigu gZ kZcl_ DEBAFBJ: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� k ����� 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

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

������ hl �����������

>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 $26:$ k ���� ]h^Z

KWWS���DRVZD�QLFW�JR�MS�DERXW�DVVRFLDWHV�KWPO� ZabZlkdh�hd_Zgkdh]h khxaZ ih dhkfbq_kdhc

ih]h^_� $26:$ �$VLD 2FHDQLD 6SDFH :HDWKHU $OOLDQFH� $26:$ [ue kha^Zg \ ���� ]h^m

^ey khljm^gbq_kl\Z b h[f_gZ bgnhjfZpb_c f_`^m bgklblmlZfb \ 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_ogh�

eh]bc� k dhlhjuf gZr bgklblml bf__l ^\mklhjhgg__ kh]eZr_gb_�< khklZ\$26:$ \oh^yl

�� bgklblmlh\ ba �� kljZg ZabZlkdh�hd_Zgkdh]h j_]bhgZ�

��� 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��

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�
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���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�

��� 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�

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� bamqZ_lky ijhp_kk ijhgbdgh\_gby iheyjguo

we_dljbq_kdbo ihe_c \ wd\ZlhjbZevgmx bhghkn_jm� ^ey ihgbfZgby kbkl_fu kheg_qgh�

a_fgh]h \aZbfh^_ckl\by� 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� ©FukRfb^lZª� _`_^g_\gh ihklm�

iZxl \ bgnhjfZpbhgguc p_gljFPBDIH ijb Dxkx mgb\_jkbl_l_ b ^hklmigu ihevah\Z�

l_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

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^

�� =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

������ 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 \ukhdhc ^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 klZlbklb�

q_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 �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�
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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_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

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�

��� 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

�� Ih ^Zgguf <k_fbjghc k_lb ehdZebaZpbb ]jha:://1 m^Zehkv bkke_^h\Zlv \ g_ba�

\_klguo jZg__ ^_lZeyo kljmdlmjm ih]h^guo kbkl_f� ij_^klZ\e_gguo ljhibq_kdbfb pbdeh�

gZfb �LP� Lboh]h hd_ZgZ� < dhevp_\hc dhg\_dlb\ghc ahg_ \hdjm] ]eZaZ LZcnmgZ h[gZjm�

`_gu g_mklhcqb\u_ yq_cdb k hq_gv \ukhdhc ^bgZfbdhc b jZaf_jhf hdheh g_kdhevdbo

dbehf_ljh\� Ih ^Zgguf:://1 ihemq_gu mgbdZevgu_ dhjj_eypbb f_`^m iZjZfb ]jh�

ah\uo kh[ulbc�GZ ijbf_j_ ZgZebaZ ihe_c fhegb_\uo jZajy^h\ \ hl^_evguo LPihdZaZgu

\hafh`ghklb bkihevah\Zgby ^Zgguo:://1 \ fhgblhjbg]_ pbdehgbq_kdbo kbkl_f gZ^

hd_Zghf b fhjyfb

6KHYWVRY %�0�� 3HUP\DNRY 0�6�� 3RWDORYD (�<�� &KHUQHYD 1�9�� +RO]ZRUWK 5� 5HODWLRQ RI

WURSLFDO F\FORQH VWUXFWXUH ZLWK WKXQGHUVRUP DFWLYLW\ ��3URFHHGLQJV RI 63,( � 7KH ,QWHUQDWLRQDO

6RFLHW\ IRU 2SWLFDO (QJLQHHULQJ ��� $WPRVSKHULF 3K\VLFV� ���VW ,QWHUQDWLRQDO 6\PSRVLXP RQ

$WPRVSKHULF DQG 2FHDQ 2SWLFV� $WPRVSKHULF 3K\VLFV� ����� 3� �����%�

I_jfydh\ F�K�� IhlZeh\Z ?�X��R_\ph\ ;�F�� Q_jg_\Z G�<�� +RO]ZRUWK 5�+� =jhah\Zy

Zdlb\ghklv b kljmdlmjZ ljhibq_kdbo pbdehgh\ ��HilbdZ Zlfhkn_ju b hd_ZgZ� ����� L� ���

� �� K� ��������
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�� <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�

H[gZjm`_gh� qlh mf_gvr_gb_ Zlfhkn_jgh]h we_dljbq_kdh]h ihey m ih\_joghklb a_feb

ijb jhkl_ bgl_gkb\ghklb \ukhdhqZklhlghc ]_hZdmklbq_kdhc wfbkkbb khijh\h`^Z_lky

m\_ebq_gb_f dhgp_gljZpbb jZ^hgZ b lhjhgZ \ ih\_joghklghf keh_ ]jmglZ� Ihemq_gguc

j_amevlZl iha\hey_l h[tykgblv ijbqbgm \hagbdgh\_gby h^gh\j_f_gguo ZghfZebc we_d�

ljbq_kdh]h ihey b ]_hZdmklbq_kdhc wfbkkbb [he__ kbevguf ihklmie_gb_f jZ^bhZdlb\guo

wfZgZpbc \ Zlfhkn_jm ijb mkbe_gbb ^_nhjfbjh\Zgby ijbih\_joghklguo ihjh^� qlh Zd�

lmZevgh ^ey bkke_^h\Zgby ijhp_kkh\�ijhl_dZxsbogZ ]jZgbp_ khijbdhkgh\_gby eblhkn_ju

b Zlfhkn_ju

FZjZime_pX�<�� Jme_gdh H�I��DmavfbgX�>�H ijbqbg_ h^gh\j_f_ggh]h ihy\e_gby

\hafms_gbc Zlfhkn_jgh]h we_dljbq_kdh]h ihey b \ukhdhqZklhlghc ]_hZdmklbq_kdhc

wfbkkbb ijb k_ckfhl_dlhgbq_kdhf ijhp_kk_ ��>hdeZ^u:G� �����L� ����� ��K� ���±����

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

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

a_feb �� <medZgheh]by b k_ckfheh]by� ������ �� K� ������

�� Bkke_^h\Zgu wnn_dlu ]_hfZ]gblguo [mjv � b �� ghy[jy ���� ]� \ \ZjbZpbyo gZijy�

`_gghklb b ki_dljh\ fhsghklb we_dljbq_kdh]h ihey \ ijba_fghc Zlfhkn_j_ gZ DZfqZld_

k h^gh\j_f_ggh gZ[ex^Z_fufb f_l_hjheh]bq_kdbfb b ]_hnbabq_kdbfb y\e_gbyfb� Ih�

dZaZgh� qlh ihke_^h\Zl_evghklv kbevguo kheg_qguo \kiur_d \ua\ZeZ ZghfZevgh_ ih\u�

r_gb_ l_fi_jZlmju b \eZ`ghklb \ha^moZ� qlh ijb\_eh d \ha[m`^_gbx ZghfZevgh kbevguo

]jhah\uo ijhp_kkh\ \ Zlfhkn_j_ \h \j_fy [mjb � ghy[jy� <h \j_fy [mjb �� ghy[jy gZ

nhg_ keZ[uo \ZjbZpbcf_l_hjheh]bq_kdbo \_ebqbg h[gZjm`_gh \hajZklZgb_ gZijy`_gghklb

b bgl_gkb\ghklb ki_dljh\ fhsghklb we_dljbq_kdh]h ihey�Ij_^iheh`_gh� qlh wlb wnn_dlu

k\yaZgu k ^_ckl\b_f dhkfbq_kdbo emq_c gZ lhdb ]eh[Zevghc we_dljbq_kdhc p_ib�

Kfbjgh\ K�W��FboZceh\Z =�:�� DZimklbgZ H�<� <ZjbZpbb d\ZabklZlbq_kdh]h we_dljb�

q_kdh]h ihey \ ijba_fghc Zlfhkn_j_ gZ DZfqZld_ \h \j_fy ]_hfZ]gblguo [mjv \ ghy[j_

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

��� 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�
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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�

�� >ey ZiijhdkbfZpbb \j_f_ggh]h oh^Z djblbq_kdhc qZklhlu bhghkn_ju ij_^eh`_g

f_lh^� hkgh\Zgguc gZ kh\f_s_gbb \_c\e_l�ij_h[jZah\Zgby b Z^Zilb\guo g_cjhgguo

k_l_c� >Zggh_ kj_^kl\h iha\hey_l bamqZlv j_]meyjgu_ baf_g_gby iZjZf_ljh\ bhghkn_ju

b� iml_f ZgZebaZ hrb[hd j_r_gby knhjfbjh\Zgguo dhee_dlb\h\ g_cjhgguo k_l_c� \u^_�

eylv ZghfZevgu_ hkh[_gghklb� \hagbdZxsb_ \ bhghkn_jghc ieZaf_ \ i_jbh^u \hafms_gbc�

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�

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���������

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

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

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

\Zgby iZjZf_ljh\ bhghkn_jub \uy\e_gby ZghfZebc� \hagbdZxsbo \ i_jbh^u \hafms_gbc�

Kha^Zggu_ kj_^kl\Z iha\heyxl \uihegylv ZgZeba ^bgZfbq_kdh]h j_`bfZ bhghkn_ju�

kljhblv ijh]gha iZjZf_ljh\ k rZ]hf mij_`^_gby ^h iylb qZkh\ b \uy\eylv ZghfZebb�

Ijbf_g_gb_ kj_^kl\ iha\hebeh \uihegblv ZgZeba bhghkn_jguo ^Zgguo klZgpbb ©IZjZ�

lmgdZª �i�h\ DZfqZldZ� aZ i_jbh^ ���������]]� J_amevlZlu ZgZebaZ ihdZaZeb aZ\bkbfhklv

bgl_gkb\ghklb b qZklhlu ihy\e_gby ZghfZebc \ bhghkn_j_ hl mjh\gy kheg_qghc b ]_hfZ]�

gblghc Zdlb\ghklb� KhihklZ\e_gb_ ihemq_gguo j_amevlZlh\ k ^Zggufb dZlZeh]Z a_fe_�

ljyk_gbc lZd`_ ihdZaZeh� qlh bo \hagbdgh\_gb_ \ hij_^_e_ggu_ i_jbh^u fh`_l [ulv

h[mkeh\e_gh ih\ur_gb_f k_ckfbq_kdhc Zdlb\ghklb gZ DZfqZld_�

FZg^jbdh\Z H�<�� =emrdh\Z G�<�� Ihehah\ X�:� :e]hjblfu \u^_e_gby b ZgZebaZ

ZghfZebc \ iZjZf_ljZo djblbq_kdhc qZklhlu bhghkn_ju I2)� gZ hkgh\_ kh\f_s_gby

\_c\e_l�ij_h[jZah\Zgby b Z\lhj_]j_kkbhgguo fh^_e_c �� Pbnjh\Zy h[jZ[hldZ kb]gZeh\�

���� ]���� K� ������

0DQGULNRYD 2�9�� *OXVKNRYD 1�9�� 3ROR]RY <�$� 6LPXODWLRQ DQG DQDO\VLV RI WLPH YDULDWLRQV

LQ LRQRVSKHULF SDUDPHWHUV RQ WKH EDVLV RI ZDYHOHW WUDQVIRUP DQGPXOWLFRPSRQHQW PRGHOV�� 3DWWHUQ

5HFRJQLWLRQ DQG ,PDJH $QDO\VLV �$GYDQFHV LQ 0DWKHPDWLFDO 7KHRU\ DQG $SSOLFDWLRQV�� �����

9� ���� �� 3� ��������

��H[gZjm`_gugZjmr_gby j_]meyjguof_l_hjheh]bq_kdbo \_ebqbg \ ijhp_kk_ jZa\blby

kheg_qghc Zdlb\ghklb� qlh iha\hey_l jZkkfZljb\Zlv kheg_qgu_ \kiurdb \ dZq_kl\_ bk�

lhqgbdZ ^hihegbl_evgh]h ijblhdZ wg_j]bb \ gb`gxx Zlfhkn_jm� MklZgh\e_gh� qlh \h

\j_fy kbevguo kheg_qguo \kiur_d b ]_hfZ]gblguo [mjv ^_ckl\mxsbf bhgbaZlhjhf

gb`g_c ljhihkn_ju y\eyxlky ij_bfms_kl\_ggh ]ZeZdlbq_kdb_ dhkfbq_kdb_ emqb�:gZeba
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]_hnbabq_kdbo ihe_c hdly[jy ���� ]� ihdZaZe m\_ebq_gb_ we_dljhijh\h^ghklb \ l_q_gb_

^\mo ^g_c gZdZgmg_ ]_hfZ]gblghc [mjb ����� hdly[jy \ j_amevlZl_ ^_ckl\by kheg_qguo

dhkfbq_kdbo emq_c b mf_gvr_gb_ __ \h \j_fy Nhj[mr�ihgb`_gby ]ZeZdlbq_kdbo dhkfb�

q_kdbo emq_c k khhl\_lkl\mxsbf jhklhf gZijy`_gghklb we_dljbq_kdh]h ihey�

Bkke_^h\Zgu ki_dlju fhsghklb \j_f_gguo \ZjbZpbc gZijy`_gghklb we_dljbq_kdh]h

ihey \ ijba_fghc Zlfhkn_j_ b ]hjbahglZevghc dhfihg_glu ]_hfZ]gblgh]h ihey�IhdZaZgh�

qlh mkbe_gb_ dhe_[Zgbc \ ki_dljZo fhsghklb gZijy`_gghklb we_dljbq_kdh]h ihey k i_�

jbh^ZfbL a ���±��� q� gZ \hkoh^_ KhegpZ \ua\Zgu m^Ze_ggufb bklhqgbdZfb \ur_ ^bgZfh�

h[eZklb bhghkn_ju� Z mkbe_gb_ dhe_[Zgby \ ihehk_ i_jbh^h\ L � � q� \ua\Zgu bklhqgb�

dZfb \ gb`g_c Zlfhkn_j_� Ij_^eh`_g \hafh`guc f_oZgbaf ]_g_jZpbb wlbo dhe_[Zgbc�

k\yaZgguc k \boj_\uf ^\b`_gb_f dhg\_dlb\guo yq__d� aZjh`^Zxsboky gZ \hkoh^_

KhegpZ \ ih]jZgbqghf keh_ Zlfhkn_ju�

Kfbjgh\ K�W��FboZceh\Z =�:�� DZimklbgZ H�<� <ZjbZpbb we_dljbq_kdbo b f_l_hjheh�

]bq_kdbo \_ebqbg \ ijba_fghc Zlfhkn_j_ gZ DZfqZld_ \h \j_fy kheg_qguo kh[ulbc \

hdly[j_ ���� ]� �� =_hfZ]g_lbaf b Zwjhghfby� ����� L������� K���������

FboZceh\Z =�:�� DZimklbgZ H�<�� Kfbjgh\ K�W� D \hijhkm h ijbjh^_ wnn_dlZ \hkoh^Z

khegpZ \ kmlhqguo \ZjbZpbyo we_dljbq_kdh]h ihey Zlfhkn_ju gZ DZfqZld_� �� QZklhlgu_

\ZjbZpbb we_dljbq_kdh]h ihey �� =_hfZ]g_lbaf b Zwjhghfby� ����� L������� K���������

FboZceh\Z =�:�� DZimklbgZ H�<�� Kfbjgh\ K�W� Wnn_dlu kheg_qghc b ]_hfZ]gblghc

Zdlb\ghkl_c \ \ZjbZpbyo ki_dljh\ fhsghklb we_dljbq_kdbo b f_l_hjheh]bq_kdbo \_ebqbg

\ ijba_fghc Zlfhkn_j_ gZ DZfqZld_ \h \j_fy kheg_qguo kh[ulbc \ hdly[j_ ���� ]� ��

=_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\�

�� Bkke_^h\Zg kmlhqguc oh^ gZijy`_gghklb we_dljbq_kdh]h ihey \ ijba_fghc Zlfh�

kn_j_ \ mkeh\byo ohjhr_c ih]h^u�IhdZaZgh� qlh fZdkbfmf kmlhqgh]h oh^Z we_dljbq_kdh]h

ihey gZ kj_^g_rbjhlghc h[k� ©IZjZlmgdZª k\yaZg k mlj_gg_c dhg\_dpb_c \ha^moZ \ ijb�

a_fghf keh_� < dZq_kl\_ f_ju dhg\_dlb\gh]h ihlhdZ \ha^moZ [ueb \u[jZgu jZaghklv

l_fi_jZlmj kj_^u m ih\_joghklb a_feb b gZ \ukhl_ �� f� IhdZaZgZ \ukhdZy dhjj_eypby

agZq_gbc jZaghklb l_fi_jZlmj gZ wlbo \ukhlZo b kmlhqguf oh^hf gZijy`_gghklb we_d�

ljbq_kdh]h ihey�

Kfbjgh\ K�W� <ebygb_ dhg\_dlb\gh]h ]_g_jZlhjZ gZ kmlhqguc oh^ gZijy`_gghklb

we_dljbq_kdh]h ihey \ ijba_fghc Zlfhkn_j_ gZ DZfqZld_ �� =_hfZ]g_lbaf b Zwjhghfby�

����� L������� K���������

�� MklZgh\e_gZ k_ahggZy aZ\bkbfhklv gZijy`_gghklb we_dljbq_kdh]h ihey Zlfhkn_jZ

�?] WI:� hl klhdZ jZ^hgZ �5Q� \ ijba_fguc kehc Zlfhkn_ju aZ kq_l mf_gvr_gby ijhgb�

pZ_fhklb \_jog_]h kehy ]jmglZ \ abfgbc i_jbh^� Wlh ijb\h^bl d mf_gvr_gbx bhgbaZpbb

��
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ijba_fgh]h kehy Zlfhkn_ju b ihy\e_gbx k_ahggh]h oh^Z \ ?] WI: k jZagbp_c agZq_gbc

a���<�f f_`^m abfgbf fZdkbfmfhf b e_lgbf fbgbfmfhf�IhdZaZgh� qlh \ i_jbh^ hljb�

pZl_evguo kj_^g_kmlhqguo l_fi_jZlmj �ghy[jv ± Zij_ev� ijboh^ pbdehgh\ k x`guo gZ�

ijZ\e_gbc khijh\h`^Z_lky agZqbl_evguf mf_gvr_gb_f ?]WI: aZ kq_l m\_ebq_gby klhdZ

5Q� k\yaZggh]h k m\_ebq_gb_f ijhgbpZ_fhklb \_jog_]h kehy ihq\u ba�aZ kbevgh]h iZ^_gby

Zlfhkn_jgh]h ^Z\e_gby b j_adh]h ihl_ie_gby gZ �������

Q_jg_\Z G�<�� Nbjklh\ I�I� <ebygb_ f_l_hjheh]bq_kdbo nZdlhjh\ gZ we_dljbq_kdb_

iZjZf_lju gb`g_c Zlfhkn_ju ��F_l_hjheh]by b ]b^jheh]by� ������ �� K� ������

��Ihemq_g gZb[he__ iheguc gZ[hj j_Zdpbc we_dljbq_kdbo ihe_c ijba_fghc Zlfhkn_ju

gZ fZ]gblgmx [mjx � Zij_ey ���� ]� gZ kj_^g_rbjhlghc h[k_j\Zlhjbb ©IZjZlmgdZª� GZ�

[ex^_gb_ p_eh]h gZ[hjZ wnn_dlh\ h[mkeh\e_gh dZd mkeh\byfb ijh\_^_gby baf_j_gbc�

lZd b hkh[_gghklyfb jZa\blby kZfhc [mjb�IhdZaZgh ijhy\e_gb_ lj_o ijhp_kkh\ \ jZa\blbb

wlhc [mjb� IZ^_gb_ we_dljhijh\h^ghklb \ha^moZ k\yaZgh k mf_gvr_gb_f ihlhdZ ]ZeZdlb�

q_kdbo dhkfbq_kdbo emq_c� h^gbfba hkgh\guo bhgbaZlhjh\ ijba_fgh]h \ha^moZ�<g_aZigh_

gZqZeh [mjb \ua\Zeh bg^mdpbhggu_ wnn_dlu \ we_dljbq_kdbo iheyo� GZ ihke_^mxsbo

klZ^byo [mjb ihy\beky agZqbl_evguc ba[ulhd iheh`bl_evgh aZjy`_gguo qZklbp \ ijb�

a_fghf \ha^mo_

Kfbjgh\ K�W� J_Zdpby we_dljbq_kdh]h khklhygby ijba_fghc Zlfhkn_ju gZ ]_hfZ]gbl�

gmx [mjx � Zij_ey ���� ]� �� >hdeZ^u :G� ����� L������ �� K� ��������

6PLUQRY 6� 5HDFWLRQ RI HOHFWULF DQG PHWHRURORJLFDO VWDWHV RI WKH QHDU�JURXQG DWPRVSKHUH

GXULQJ D JHRPDJQHWLF VWRUP RQ � $SULO ���� �� (DUWK� 3ODQHWV DQG 6SDFH ���� ������� GRL�

��������V�����������������

��� 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^

�� 6PLUQRY 6� 5HDFWLRQ RI HOHFWULF DQG PHWHRURORJLFDO VWDWHV RI WKH QHDU�JURXQG DWPRVSKHUH

GXULQJ D JHRPDJQHWLF VWRUP RQ � $SULO ���� �� (DUWK� 3ODQHWV DQG 6SDFH� ����� 9� ��� ,� ����

'2,� ��������V����������������

,PSDFW )DFWRU :R6 �����

�� 6PLUQRY 6� (� 5HVSRQVH RI WKH HOHFWULF VWDWH RI WKH VXUIDFH DWPRVSKHUH WR WKH JHRPDJQHWLF

VWRUP RI $SULO �� ���� �� 'RNODG\ (DUWK 6FLHQFHV� ����� 9� ���� ,� �� � SS� ��������

'2,� ��������6�������;��������

,PSDFW )DFWRU :R6 �����

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

�� &KHUQHYD 1� 9�� )LUVWRY� 3� 3� :HDWKHU IDFWRU HIIHFWV RQ HOHFWULF SDUDPHWHUV LQ WKH ORZHU

DWPRVSKHUH�� 5XVVLDQ 0HWHRURORJ\ $QG +\GURORJ\� ����� 9� ��� ,� �� � SS� ��������

'2,� ��������6����������������

,PSDFW )DFWRU :R6 �����

BN JBGP �����

�� 6PLUQRY 6� (�� 0LNKDLORYD *� $�� .DSXVWLQD 2� 9� 9DULDWLRQV LQ WKH 4XDVL�6WDWLF (OHFWULF

)LHOG LQ WKH 1HDU�(DUWK
V $WPRVSKHUH GXULQJ *HRPDJQHWLF 6WRUPV LQ 1RYHPEHU ������

*HRPDJQHWLVP $QG $HURQRP\� ����� 9� ��� ,� �� � SS� �������

'2,� ��������6����������������

,PSDFW )DFWRU :R6 �����

JBGP '2,� ��������6����������������

BN JBGP �����

�� 6PLUQRY 6� (� ,QÀXHQFH RI D &RQYHFWLYH *HQHUDWRU RQ WKH 'LXUQDO %HKDYLRU RI WKH (OHFWULF

)LHOG 6WUHQJWK LQ WKH 1HDU�(DUWK $WPRVSKHUH LQ .DPFKDWND�� *HRPDJQHWLVP $QG $HURQRP\�

����� 9� ��� ,� �� � SS� ��������

'2,� ��������6����������������

,PSDFW )DFWRU :R6 �����

JBGP '2,� ��������6����������������

BN JBGP �����

�� 6PLUQRY 6� (�� 0LNKDLORYD *� $�� .DSXVWLQD 2� 9� 9DULDWLRQV LQ HOHFWULF DQGPHWHRURORJLFDO

SDUDPHWHUV LQ WKH QHDU�(DUWK
V DWPRVSKHUH DW .DPFKDWND GXULQJ WKH VRODU HYHQWV LQ 2FWREHU

������*HRPDJQHWLVP $QG $HURQRP\� ����� 9� ��� ,� �� � SS� ��������

'2,� ��������6����������������

,PSDFW )DFWRU :R6 �����

'2,� ��������6����������������

BN JBGP �����

�� 5XOHQNR 2� 3�� 0DUDSXOHWV <X� 9�� 0LVKFKHQNR 0� $� $Q DQDO\VLV RI WKH UHODWLRQVKLSV

EHWZHHQ KLJK�IUHTXHQF\ JHRDFRXVWLF HPLVVLRQV DQG WKH HOHFWULFDO ¿HOG LQ WKH DWPRVSKHUH QHDU

WKH JURXQG VXUIDFH�� -RXUQDO 2I 9ROFDQRORJ\ $QG 6HLVPRORJ\� ����� 9� �� ,� �� �SS� ��������

'2,� ��������6����������������

,PSDFW )DFWRU :R6 �����

JBGP '2,� ��������6����������������

BN JBGP �����

�� 5XOHQNR 2� 3�� 0DUDSXOHWV <X� 9�� .X]PLQ <X� '� 7KH UHDVRQ IRU V\QFKURQRXV GLVWXUEDQFHV

LQ WKH DWPRVSKHULF HOHFWULF ¿HOG DQG KLJK�IUHTXHQF\ JHRDFRXVWLF HPLVVLRQ GXULQJ WKH

VHLVPRWHFWRQLF SURFHVV�� 'RNODG\ (DUWK 6FLHQFHV� ����� 9� ���� ,� �� �SS� �������

'2,� ��������6�������;��������

,PSDFW )DFWRU :R6 �����
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JBGP '2,� ��������6����������������

BN JBGP �����

�� 3HUP\DNRY 0�6�� 3RWDORYD (�<�� 6KHYWVRY %�0�� &KHUQHYD 1�9�� +RO]ZRUWK

5�+�7KXQGHUVWRUP DFWLYLW\ DQG WKH VWUXFWXUH RI WURSLFDO F\FORQHV�� $WPRVSKHULF $QG 2FHDQLF

2SWLFV� ����� 9� ���� �� 3� ��������

'2,� ���������$22��������

BN JBGP �����

��� -XQ� &�:�� 6KLRNDZD .�� &RQQRUV 0�� 6FKR¿HOG ,�� 3RGGHOVN\ ,�� 6KHYWVRY %� 6WXG\ RI

3F� SHDUO VWUXFWXUHV REVHUYHG DW PXOWL�SRLQW JURXQG VWDWLRQV LQ 5XVVLD� -DSDQ� DQG &DQDGD�� (DUWK

3ODQHWV $QG 6SDFH� ����� 9� ��� ,� ����

'2,� ��������V����������������

,PSDFW )DFWRU :R6 �����

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�

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�

�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�
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� 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��

�� =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\�

�� =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�
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� :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 �����������

�� 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�IhdZaZgZ \hafh`ghklv \ebygby

fh^bnbdZpbb bhghkn_ju gZ wg_j]_lbdm fZ]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_� JZajZ[hlZg kihkh[ hp_gdb wnn_dlb\ghklb k[jhkZ wg_j�

]bqguo qZklbp ba jZ^bZpbhgguo ihykh\ A_feb�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�

��� =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

��

0
5
7
5
5
2



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� 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�

< jZfdZo j_n_j_glghc ]jmiiu �� �NbabdZ hd_ZgZ b Zlfhkn_ju� ]_hnbabdZ� ihemq_gh�

Ih ^Zgguf <k_fbjghc k_lb ehdZebaZpbb ]jha:://1 bkke_^h\ZgZ kljmdlmjZ ih]h^guo

kbkl_f� ij_^klZ\e_gguo ljhibq_kdbfb pbdehgZfb �LP� 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� qlh iha\hey_l ml\_j`^Zlv h

klZlbklbq_kdhc k\yab ]jhah\uo kh[ulbc� GZ ijbf_j_ ZgZebaZ ihe_c fhegb_\uo jZajy^h\
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\ hl^_evguo LP ihdZaZgu \hafh`ghklb bkihevah\Zgby ^Zgguo:://1 \ fhgblhjbg]_

pbdehgbq_kdbo kbkl_f gZ^ hd_Zghf b fhjyfb�

<g_^j_gq_kdbc ihl_gpbZe gZmqghc hj]ZgbaZpbb

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

g_l

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

aZ i_jbh^ k ���� ih ���� ]h^

Ijh]jZffZ ^ey jZkq_lZ iZjZf_ljh\ k_ckfbq_kdh]h j_`bfZ gZ hkgh\_ \_jhylghklghc

fh^_eb dZlZeh]Z a_fe_ljyk_gbc �<�<� ;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 yg\Zjy ���� ]� \ eZ[hjZlhjbb nbabdb Zlfhkn_ju

^ey ihemq_gby qbke_gguo agZq_gbc b ]jZnbq_kdh]h ij_^klZ\e_gby ijhkljZgkl\_ggh�

\j_f_gguo jZkij_^_e_gbc \_jhylghkl_c kemqZcguo kh[ulbc b klZlbklbq_kdbo oZjZdl_jb�

klbd kemqZcguo \_ebqbg� aZ^Zgguo gZ hkgh\_ dZlZeh]h\ a_fe_ljyk_gbc� :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^

g_l
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