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AZdZfkdbc E�E�� DmjqZgbgh\ E�E�� FbljhnZgh\ =�Y�� Fhbk__\ :�F� Kbkl_fZ dhgljhey dZq_kl\Z fh^me_c

Z^jhggh]h lhjp_\h]h dZehjbf_ljZ ^_l_dlhjZ :LE:K� Ij_ijbgl BN<W �������� � Ijhl\bgh� ����� ±
�� k�� �� jbk�� [b[ebh]j�� ��

HibkZgh ijh]jZffgh_ h[_ki_q_gb_ kbkl_fu dhgljhey dZq_kl\Z fh^me_c Z^jhggh]h lhjp_\h]h dZeh�

jbf_ljZ ^_l_dlhjZ :LE:K� JZajZ[hldZ j_Zebah\ZgZ \ BN<W �Ijhl\bgh� gZ [Za_ ,%0 3& b baf_jbl_ev�
guo ijb[hjh\ .(,7+/(<������ .(,7+/(<������ +3������ MijZ\e_gb_ ijb[hjZfb hkms_kl\ey_lky

q_j_a dZgZe *3,% k bkihevah\Zgb_f ijh]jZffgh]h iZd_lZ 7HVW3RLQW� JZkkfhlj_gZ f_lh^bdZ baf_j_gbc k

Z\lhfZlbabjh\Zgguf k[hjhf ^Zgguo� ijb\_^_gu j_amevlZlu bkiulZgbc fh^me_c dZehjbf_ljZ� kh[jZg�

guo \ BN<W�

$EVWUDFW

=DNDPVN\ /�/�� .XUFKDQLQRY /�/�� 0LWURIDQRY *�<D�� 0RLVHHY $�0� 7KH 4XDOLW\ &RQWURO 6\VWHP IRU +DGURQ

(QG &DS &DORULPHWHU 0RGXOHV RI WKH 'HWHFWRU $7/$6� ,+(3 3UHSULQW ���� ± ��� ± 3URWYLQR� ����� ± S����
ILJV���� UHIV�� ��

7KH VRIWZDUH IRU TXDOLW\ FRQWURO RI PRGXOHV RI WKH +DGURQ (QG &DS &DORULPHWHU IRU WKH GHWHFWRU $7/$6 LV

GHVFULEHG� 7KH V\VWHP ZDV GHYHORSHG DW ,+(3 �3URWYLQR� ZLWK WKH IROORZLQJ HTXLSPHQW� ,%0 3&� .(,7+/(<�

����� .(,7+/(<������ +3������ *3,%� E\ XVLQJ 7HVW3RLQW DV D SURJUDPPLQJ WRRO� 7KH PHWKRGV RI PHDVXUH�

PHQWV ZLWK DQ DXWRPDWLF GDWD DFTXLVLWLRQ DUH FRQVLGHUHG� 7KH WHVW UHVXOWV IRU WKH FDORULPHWHU PRGXOHV� ZKLFK KDYH
EHHQ DVVHPEOHG DW ,+(3� DUH JLYHQ�
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Jhkkbckdhc N_^_jZpbb
Bgklblml nbabdb \ukhdbo wg_j]bc� ����
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< jZfdZo f_`^mgZjh^gh]h khljm^gbq_kl\Z ih mklZgh\d_ :LE:K >�@ BN<W �Ijhl\bgh�

ijbgbfZ_l mqZklb_ \ jZajZ[hld_� ba]hlh\e_gbb b bkiulZgbyo \g_rg_c k_dpbb `b^dhZj]hgh\h]h

Z^jhggh]h lhjp_\h]h dZehjbf_ljZ �:LD��� < qZklghklb� \ HWI BN<W ijhba\h^ylky f_lZeeb�

q_kdb_ dhfie_dlmxsb_ _]h fh^me_c� Kh[bjZ_fu_ fh^meb b bo khklZ\eyxsb_ bkiulu\Zxlky ih

oh^m b ih aZ\_jr_gbb k[hjdb� Z aZl_f� ihke_ ^hklZ\db fh^me_c \ P?JG� ijh\h^ylky bo hdhgqZ�

l_evgu_ bkiulZgby \ `b^dhZj]hgh\hf djbhklZl_ P?JG¶Z lZd`_ kbeZfb khljm^gbdh\ BN<W�

>ey k[hjdb fh^me_c b hp_gdb bo we_dljbq_kdbo oZjZdl_jbklbd \ BN<W [ue kha^Zg l_ogh�

eh]bq_kdbc mqZklhd� hkgZs_gguc baf_jbl_evgufb ijb[hjZfb ^ey l_klbjh\Zgby fh^me_c \ kh�

hl\_lkl\bb k ijZ\beZfb dhgljhey dZq_kl\Z� ijbgylufb \ :LD dheeZ[hjZpbb� Baf_jbl_evgu_

ijb[hju mqZkldZ h[t_^bg_gu \ Z\lhfZlbabjh\Zggmx kbkl_fm k[hjZ ^Zgguo ih^ mijZ\e_gb_f

i_jkhgZevgh]h dhfivxl_jZ�

< ^Zgghc jZ[hl_ hibkZgu� f_lh^bdZ dhgljhey dZq_kl\Z fh^me_c :LD� kha^ZggZy \ BN<W

Z\lhfZlbabjh\ZggZy kbkl_fZ baf_j_gbc b k[hjZ ^Zgguo� g_dhlhju_ j_amevlZlu bkiulZgby kh[�

jZgguo \ BN<W fh^me_c� ZgZeba wlbo j_amevlZlh\ b bo ij_^klZ\e_gb_ \ [Za_ ^Zgguo�

����"�# ���"���$"���%"��&������

MklZgh\dZ :LE:K bf__l ^\Z h^bgZdh\uo :LD� jZkiheh`_gguo kbff_ljbqgh hlghkbl_ev�

gh lhqdb i_j_k_q_gby imqdh\� Ijbgpbi ^_ckl\by b dhgkljmdlb\gu_ hkh[_gghklb :LD ih^jh[gh

hibkZgu \ >�@� DZ`^uc ba gbo khklhbl ba ^\mo dhevp_h[jZaguo k_dpbc �³dhe_k´�� \ jZ[hq_f kh�

klhygbb ih]jm`_gguo \ `b^dbc Zj]hg� DZ`^h_ ³dhe_kh´ kh[jZgh ba �� h^bgZdh\uo fh^me_c

�k_dlhjh\�� Fh^meb \g_rg_]h ³dhe_kZ´� ijhba\h^ysb_ky \ BN<W� khklhyl ba f_^gh]h ih]ehlb�

l_ey� �� ieZklbg lhesbghc �� ff b h^ghc �� ff ieZklbgu� hl^_e_gguo ^jm] hl ^jm]Z ��� ff

aZahjZfb� b j_]bkljbjmxsbo we_f_glh\ ± kljmdlmj ba we_dljh^h\� jZaf_s_gguo \ aZahjZo�

We_dljh^u jZa^_e_gu bahebjmxsbfb ijhdeZ^dZfb ba khlhieZklZ� P_gljZevguc kb]gZevguc

we_dljh^ �KW� j_]bkljbjmxs_]h we_f_glZ k_]f_glbjh\Zg gZ we_dljhg_aZ\bkbfu_ yq_cdb �iw�

^u�� >\Z ijhkluo �kiehrguo� we_dljh^Z ih klhjhgZf KW \dexq_gu ih ko_f_ we_dljhklZlbq_�

kdh]h ljZgknhjfZlhjZ �lZd gZau\Z_fu_ WKL�we_dljh^u�� Ih\_joghklb \k_o we_dljh^h\ ihdju�

lu lhgdbf keh_f \ukhdhj_abklb\gh]h ihdjulby �<JI�� gZ dhlhjh_ ih^Z_lky gZijy`_gb_�

�� keh_\ fh^mey bf_xl � lbiZ KW� hlebqZxsboky ih ]_hf_ljbb jZa^_e_gby gZ iw^u� Kehb

h^bgZdh\hc ]_hf_ljbb y\eyxlky khk_^gbfb� >ey \u\h^Z kb]gZeh\ we_dljbq_kdb_ we_f_glu

h[t_^bg_gu kbkl_fhc ieZl b dZ[_e_c� dhlhjmx fu ^Ze__ gZau\Z_f dZ[_evghc h[\yadhc�

���� ��!�'&��"()�&��*�+�!$,*������� -��'�+(�� �����

Ihjy^hd bkiulZgby dZ`^h]h fh^mey :LD� \ul_dZxsbc ba lj_[h\Zgbc dhgljhey dZq_kl\Z�

^_lZevgh hibkZg \ >�@� Kh]eZkgh wlhfm ^hdmf_glm ihegu_ bkiulZgby dZ`^h]h ba dhfihg_glh\



�

fh^mey ^he`gu [ulv ijh\_^_gu ijhba\h^bl_eyfb ihke_^gbo �wlh ijZ\beh ^hklZlhqgh h[s__ \

dheeZ[hjZpbb� dZq_kl\h ba^_eby ijh\_jy_l ijhba\h^bl_ev�� Ihwlhfm \ihke_^kl\bb i_j_^ k[hj�

dhc fh^me_c ^hklZlhqgh ijh\_klb l_klu� iha\heyxsb_ m^hklh\_jblvky� qlh g_ ijhbahreh ih�

\j_`^_gbc bo dhfihg_glh\ ijb ljZgkihjlbjh\d_�

Ijh\_jdZ dZq_kl\Z fZl_jbZeh\ b ]_hf_ljbq_kdbo jZaf_jh\ f_lZeebq_kdbo dhfihg_glh\

fh^me_c lZd`_ hlghkblky� ij_`^_ \k_]h� d dhfi_l_gpbb ba]hlh\bl_e_c� ba^_eby ihklZ\eyxlky k

l_ogbq_kdbf iZkihjlhf�

>Ze__ fu jZkkfhljbf ijhp_^mju b ihjy^hd we_dljbq_kdbo bkiulZgbc j_]bkljbjmxsbo

we_f_glh\ b l_klbjh\Zgby fh^mey :LD \ p_ehf�

< wlb l_klu \oh^yl�

�� >h gZqZeZ k[hjdb fh^mey�

± \bamZevgZy ijh\_jdZ khklhygby <JI�

± ijh\_jdZ gZebqby dhglZdlh\ �f_`^m \g_rgbfb ibgZfb b khhl\_lkl\mxsbfb bf iw�

^Zfb b l�^���

± 
������
��������
� ��
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�� <h \j_fy k[hjdb fh^mey�

± baf_j_gb_ lhdZ ml_qdb q_j_a bahebjmxsb_ kehb KW b WKLW ijb gZijy`_gbb ��� d<�

ih^Zgghf gZ <JI� b q_j_a jZa^_ebl_evgu_ ijhdeZ^db ba khlhieZklZ f_`^m we_dljh^Zfb�

± baf_j_gb_ _fdhklb dZ`^hc yq_cdb j_]bkljbjmxs_]h we_f_glZ� khhl\_lkl\mxs_c hl�

^_evghfm iw^m �k g_aZa_fe_ggufb WKLW��

�� Ihke_ aZ\_jr_gby k[hjdb fh^mey�

± baf_j_gb_ ihegh]h lhdZ ml_qdb q_j_a fh^mev�

± baf_j_gb_ _fdhkl_c ijh_dlb\guo ³[Zr_g´� khhl\_lkl\mxsbo hij_^_e_gguf bgl_j�

\ZeZf ik_\^h[ukljhlu� \ dhlhju_ h[t_^bg_gu g_kdhevdh ijhkluo yq__d kh]eZkgh ko_f_

dZ[_evghc jZa\h^db� l�_� _fdhkl_c gZ hl^_evguo dhglZdlZo kb]gZevguo jZat_fh\�

± ^he]h\j_f_ggZy ijh\_jdZ gZ hlkmlkl\b_ ijh[h_\ ih^ gZijy`_gb_f ��� d<�

����� �!�� "�����&��*�+�!$, %�

<hafh`ghklb l_ogheh]bq_kdh]h mqZkldZ BN<W� jZkiheh`_ggh]h \ ki_pbZevgh ihkljh_g�

ghf ³qbklhf´ �l�_� k dhgljhebjm_fhc dhgp_gljZpb_c iueb� ihf_s_gbb� iha\heyxl \_klb k[hj�

dm ^\mo fh^me_c h^gh\j_f_ggh� GZ _]h [Za_ \ iheghf khhl\_lkl\bb k hibkZgghc f_lh^bdhc

kha^Zg kl_g^ bkiulZgby fh^me_c �kf� jbk� ���

Kl_g^ ij_^klZ\ey_l kh[hc gZ[hj bklhqgbdh\ gZijy`_gby b baf_jbl_evguo ijb[hjh\� ih^�

kh_^bg_gguo d dhfivxl_jm k ihfhsvx rbgu *3,%� Baf_jbl_evgu_ ijb[hju� fmevlbf_lju

.(,7+/(<������ baf_jbl_ev /&5 ± +3 ����% b kdZg_j .(,7+/(<����� ± bf_xl \kljh_ggu_

ijhp_kkhju b fh]ml jZ[hlZlv dZd \ Z\lhghfghf j_`bf_� lZd b ih^ mijZ\e_gb_f \g_rg_c W<F�

< gZr_f kemqZ_ h[s__ mijZ\e_gb_ hkms_kl\ey_lky ,%0 3&� GZebqb_ ^\mo h^bgZdh\uo fmev�

lbf_ljh\ .(,7+/(<����� h[tykgy_lky l_f� qlh h^bg ba gbo fh`_l [ulv aZ^_ckl\h\Zg \ ^eb�

l_evguo bkiulZgbyo� Z \lhjhc ijb wlhf fh`_l ihlj_[h\Zlvky ^ey dZdbo�eb[h l_dmsbo baf_j_�

gbc� Hlf_lbf lZd`_� qlh kdZg_j .(,7+/(<����� kh_^bgy_lky k l_klbjm_fuf h[hjm^h\Zgb_f

q_j_a ki_pbZevgu_ dhffmgbdZpbhggu_ dZjlu� < gZr_f \ZjbZgl_ bo ^\_� dZ`^Zy h[_ki_qb\Z_l

i_j_dexq_gb_ ih ^_kylb jZaebqguf gZijZ\e_gbyf� < aZ\bkbfhklb hl \b^Z baf_j_gbc fu bk�

ihevam_f eb[h �� eb[h ��� dZgZeh\� H[hagZq_ggZy gZ jbkmgd_ k\yav f_`^m dhfivxl_jhf b \u�

khdh\hevlguf bklhqgbdhf �+9� ± wlh ieZgbjm_fh_ mijZ\e_gb_ \ukhdh\hevlguf bklhqgbdhf

q_j_a pbnjh�ZgZeh]h\uc ij_h[jZah\Zl_ev \ \b^_ ki_pbZevghc dhfivxl_jghc dZjlu� Kihkh[

bkihevah\Zgby dZ`^h]h ba mkljhckl\ \ jZaebqguo \b^Zo baf_j_gbc [m^_l hibkZg gb`_�
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Jbk� �� H[hjm^h\Zgb_ kl_g^Z kbkl_fu dhgljhey dZq_kl\Z fh^me_c :LD�

�

Jbk� �� H[sZy ko_fZ fZl_fZlbq_kdh]h h[_ki_q_gby kbkl_fu dhgljhey dZq_kl\Z fh^me_c :LD�
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Baf_j_gby _fdhkl_c

yq__d h^bgZdh\hc

]_hf_ljbb

Baf_j_gby _fdhkl_c

gZ dhglZdlZo kb]gZev�

guo jZat_fh\
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Ijh]jZffgh_ h[_ki_q_gb_ kha^Zgh \ BN<W� Hgh Z^_d\Zlgh dZd j_rZ_fuf aZ^ZqZf� lZd b

gZ[hjm h[hjm^h\Zgby� ihwlhfm ^Ze__ [m^_f ke_^h\Zlv eh]bd_ ijh]jZffgh]h h[_ki_q_gby ^ey

hibkZgby kbkl_fu \ p_ehf �kf� jbk� ���

KgZqZeZ hlf_lbf gZb[he__ h[sb_ iheh`_gby� < dZq_kl\_ kj_^kl\Z jZajZ[hldb bkihevah\Zg

ebp_gabhgguc iZd_l 7HVW3RLQW �&DSLWDO (TXLSPHQW &RUSRUDWLRQ� 0DVVDFKXVHWWV� 86�� <u[hj ih�

ke_^g_]h [ue \ agZqbl_evghc f_j_ h[mkeh\e_g khljm^gbq_kl\hf k Bgklblmlhf FZdkZ IeZgdZ

�Fxgo_g��

Kbkl_fZ ijh]jZffgh]h h[_ki_q_gby� jZajZ[hlZggZy \ BN<W� k lhqdb aj_gby ihevah\Zl_ey�

ij_^klZ\ey_l kh[hc b_jZjobq_kdmx ihke_^h\Zl_evghklv \bjlmZevguo iZg_e_c� Khhl\_lkl\_ggh�

kZfuc \_jogbc mjh\_gv ± wlh iZg_ev \u[hjZ j_`bfh\ baf_j_gbc� k\yaZgguo k dhgdj_lgufb

baf_jbl_evgufb ijb[hjZfb �kf� jbk� ��� <hafh`gh dZd bg^b\b^mZevgh_� lZd b kh\f_klgh_ bk�

ihevah\Zgb_ lj_o \b^h\ ijb[hjh\� aZ^_ckl\h\Zgguo \ kbkl_f_�

Ke_^mxsbc mjh\_gv lZd`_ ih^]hlh\bl_evguc� hg h[_ki_qb\Z_l hi_jZpbb ih gZkljhcd_

\u[jZgguo ijb[hjh\ k ihfhsvx bo bg^b\b^mZevguo \bjlmZevguo iZg_e_c b hkms_kl\ey_l aZ�

dZa gZ kj_^kl\Z hlh[jZ`_gby \ ke_^mxs_f� jZ[hq_f� mjh\g_�

JZ[hqbc mjh\_gv iha\hey_l hi_jZlhjm \bamZevgh dhgljhebjh\Zlv ijhp_kk baf_j_gbc� lZd

dZd ihklmiZxsb_ ^Zggu_ fh`gh \u\h^blv gZ wdjZg \ nhjf_ lZ[ebp� aZihegyxsboky \ j_`bf_

j_Zevgh]h \j_f_gb� b ^bgZfbq_kdbo ]jZnbdh\� A^_kv `_ h[_ki_q_gu kj_^kl\Z ^bZeh]Z� hi_jZlhj

gZau\Z_l kbkl_f_ bf_gZ bkihevam_fuo nZceh\� gZagZqZ_l i_jbh^bqghklv baf_j_gbc \ ^he]h�

kjhqguo l_klZo� ^_eZ_l ih\lhjgu_ baf_j_gby \ kemqZ_ gZ^h[ghklb� ijh[gu_ beb ^hihegbl_ev�

gu_ �d Z\lhfZlbq_kdbf� aZf_ju�

Ijh]jZffgh_ h[_ki_q_gb_ ihkljh_gh gZ hkgh\_ ke_^mxsbo ijbgpbih\� Iheghklvx Z\lh�

fZlbabjh\ZgZ i_j_^ZqZ \k_o baf_jy_fuo we_dljbq_kdbo oZjZdl_jbklbd hl h[hjm^h\Zgby ^h lZ[�

ebp� wdkihjlbjm_fuo \ [Zam ^Zgguo ± wlZ aZ^ZqZ klZ\beZkv dZd hkgh\gZy� Ijb wlhf \_kvfZ \u�

khdZy kl_i_gv Z\lhfZlbaZpbb ^hklb]gmlZ aZ kq_l bkihevah\Zgby kdZg_jZ� kihkh[gh]h h[_ki_qblv

^hklmi ih �� g_aZ\bkbfuf dZgZeZf� J_Zevgh fu bkihevam_f �� ba gbo� � jZat_fZ ih � dhg�

lZdlh\�

Ba\_klgh� qlh ³q_eh\_q_kdbc nZdlhj´ y\ey_lky bklhqgbdhf hrb[hd� ihwlhfm hg k\_^_g ^h

fbgbfmfZ� ?keb baf_jbl_evgZy ijhp_^mjZ iheghklvx ^_l_jfbgbjh\ZgZ� dZd wlh bf__l f_klh

^ey \k_o l_klh\ gZ kh[jZgghf fh^me_� lh bf_gZ lZ[ebqguo kljhd lZd`_ nhjfbjmxlky Z\lhfZ�

lbq_kdb� Z \ kemqZ_ ^ebl_evguo l_klh\ dhfZg^Z gZ kqblu\Zgb_ bgnhjfZpbb ih^Z_lky Z\lhfZlb�

q_kdb ih dhfivxl_jguf qZkZf gZ hkgh\_ aZ^Zggh]h ihevah\Zl_e_f bgl_j\ZeZ�

JZamf__lky� ijbhjbl_l \ mijZ\e_gbb kbkl_fhc khojZgy_lky aZ hi_jZlhjhf� kbkl_fZ lhevdh

hkms_kl\ey_l aZ^Zggu_ ihke_^h\Zl_evghklb baf_j_gbc b ih^kdZau\Z_l hi_jZlhjm� dZdb_ ^_ckl�

\by k _]h klhjhgu ^he`gu [ulv \uiheg_gu �gZijbf_j� dZdb_ jZat_fu b dm^Z ^he`gu [ulv

ih^kh_^bg_gu ^ey ijh^he`_gby baf_j_gbc \ Z\lhfZlbq_kdhf j_`bf_�� < ^ebl_evguo ijhp_k�

kZo hi_jZlhjm h[_ki_q_gZ \hafh`ghklv hijZrb\Zlv l_dms__ agZq_gb_ iZjZf_ljZ [_a _]h j_]b�

kljZpbb ± ³lhevdh ihkfhlj_lv´� Z \ kemqZ_ gZ^h[ghklb k^_eZlv ^hihegbl_evgmx aZibkv ^Zg�

guo ± ³ihkfhlj_lv b aZj_]bkljbjh\Zlv´� g_ \uoh^y ba Z\lhfZlbq_kdh]h j_`bfZ baf_j_gbc�

< lZ[ebpu [Zau ^Zgguo \ghkblky \jmqgmx lhevdh lblmevgZy bgnhjfZpby h fh^meyo� \ qZ�

klghklb iZkihjlgu_ ^Zggu_ ^ey f_^guo ieZklbg� h dhlhjuo ]h\hjbehkv \ur_� bo hkgh\gu_

jZaf_ju� k_jbcgu_ ghf_jZ j_]bkljbjmxsbo we_f_glh\� Z lZd`_ ihdZaZgby \eZ`ghklb b aZiu�

e_gghklb \ ihf_s_gbb�

DZ`^Zy ihemq_ggZy kljhdZ ex[hc lZ[ebpu y\ey_lky g_aZ\bkbfhc aZibkvx \ nZce� hgZ

kgZ[`Z_lky ^Zlhc b \j_f_g_f� GZ kemqZc k[h_\ dhfivxl_jZ nZce k baf_jbl_evgufb ^Zggufb

hldjul lhevdh \ ijhp_kk_ ^h[Z\e_gby hq_j_^ghc kljhdb� lZd qlh \_jhylghklv bkihjlblv ^Zggu_

ih h[t_dlb\guf ijbqbgZf djZcg_ gbadZ� ijbq_f g_ [he__ q_f h^gm ihke_^gxx kljhdm� Khhl�

\_lkl\_ggh� blh]h\uc nZce klZgh\blky h^gh\j_f_ggh b ijhlhdhehf baf_j_gbc�



�

?keb \h \j_fy baf_j_gbc [ueb aZf_q_gu dZdb_�eb[h hrb[db� g_ijZ\bevgh_ ih^kh_^bg_�

gb_� iehohc dhglZdl ± fh`gh ijhba\_klb i_j_f_j� ^h[Z\b\ dhff_glZjbc \ ki_pbZevghf

klhe[p_� dhlhjuc bf__lky \h \k_o lZ[ebpZo� ?keb jZaj_r_gu i_j_f_ju \ ij_^_eZo h^ghc kljh�

db� dZd wlh bf__l f_klh ijb baf_j_gbb khijhlb\e_gbc� kh^_j`bfh_ khhl\_lkl\mxs_c yq_cdb \

lZ[ebp_ ijhklh i_j_aZibku\Z_lky� Z \ ijhlhdhe_ baf_j_gbc hklZxlky lhevdh ihke_^gb_ agZq_�

gby� Ex[u_ jmqgu_ baf_g_gby blh]h\uo lZ[ebp lZd`_ \hafh`gu� gh ijb wlhf ijhlhdhevgu_

aZibkb khojZgyxlky�

<h \k_o j_`bfZo baf_j_gbc bf__lky ki_pbZevgZy \bjlmZevgZy dghidZ ijbgm^bl_evgh]h

kiZk_gby ^Zgguo� Ijb __ gZ`Zlbb lZ[ebpZ baf_j_gbc dhibjm_lky \ lhf \b^_� dZd \u]ey^bl gZ

wdjZg_� kh \k_fb jmqgufb bkijZ\e_gbyfb b ^h[Z\e_gbyfb� GZklhyl_evgh j_dhf_g^m_lky gZ`b�

fZlv wlm dghidm ih aZ\_jr_gbb baf_j_gbc� ^Z`_ _keb gbdZdbo jmqguo ijZ\hd g_ ^_eZehkv� Ijb

wlhf jZ[hqbc nZce [m^_l khklhylv ba ^\mo qZkl_c ± ijhlhdheZ baf_j_gbc b blh]h\hc lZ[ebpu�

Djhf_ lh]h� bf__lky dghidZ� iha\heyxsZy hi_jZlhjm \u[jZlv �kf_gblv� jZ[hqbc �blh]h�

\uc� nZce beb k^_eZlv _]h dhibx gZ ^jm]hf ghkbl_e_� GZ`Zlb_ wlhc dghidb nZdlbq_kdb hagZ�

qZ_l \klmie_gb_ hi_jZlhjZ \ ^bZeh] k hi_jZpbhgghc kbkl_fhc� <h ba[_`Zgb_ ihl_jb ^Zgguo�

\u[hj m`_ bf_xs_]hky nZceZ hagZqZ_l aZibkv \ j_`bf_ ^hiheg_gby�

<k_ ^Zggu_ gZdZieb\Zxlky \ lZ[ebpZo \ nhjfZl_ ³&RPD 6HSDUDWHG 9DOXHV´ �&69�� gh j_�

Zevgh fu bkihevam_f \f_klh aZiylhc agZd lZ[meypbb� Ijb bfihjlbjh\Zgbb wlbo lZ[ebp \ 06

$FFHVV b ([FHO hg ³jZ[hlZ_l´ dZd jZa^_ebl_ev klhe[ph\� Z _keb fu jZkkfZljb\Z_f nZce k baf_�

jbl_evgufb ^Zggufb dZd h[uqguc l_dklh\uc� lh \b^ lZ[ebpu khojZgy_lky�

Kbkl_fZ g_ gm`^Z_lky \ dZdbo�eb[h ^hihegbl_evguo bgkljmdpbyo ^ey jZ[hlu k g_c ±

kijZ\hqgZy bgnhjfZpby ij_^hklZ\ey_lky ihevah\Zl_ex \ j_`bf_ RQ�OLQH� b ^Z`_ ihemq_gb_

ihegh]h hibkZgby kbkl_fu \ gZi_qZlZgghf \b^_� \dexqZy \k_ jZ[hqb_ \bjlmZevgu_ iZg_eb b

dhff_glZjbb� aZeh`_gh \ iZd_l_ ³7HVW3RLQW´�

Kbkl_fZ hldjulZ ^ey fh^_jgbaZpbb ± wlh gZklhyl_evgZy ihlj_[ghklv� lZd dZd gZjZ[hldZ

f_lh^bd b^_l iZjZee_evgh k kha^Zgb_f fh^me_c� khhl\_lkl\_ggh� \\h^ylky gh\u_ \hafh`ghklb�

^h[Z\eyxlky b baf_gyxlky dhff_glZjbb� mqblu\Zxlky hkh[_gghklb gh\uo \_jkbc ijh]jZff�

guo ijh^mdlh\06 2IILFH� ;he__ lh]h� h[_ki_q_gu kj_^kl\Z jZajZ[hlqbdZ� mijhsZxsb_ ihegmx

i_j_hjb_glZpbx \k_]h h[hjm^h\Zgby �^hklZlhqgh mgb\_jkZevgh]h� gZ ^jm]b_ aZ^Zqb� Ki_pbZev�

gu_ hdgZ�bg^bdZlhju gZ \bjlmZevguo iZg_eyo iha\heyxl m\b^_lv \gmlj_ggb_ ijhp_kku \ kbk�

l_f_� ihke_^h\Zl_evghklb dhfZg^� i_j_^Z\Z_fu_ ijb[hjZf� bo hl\_lgu_ khh[s_gby� A^_kv ijh�

klh bkihevam_lky gZebqb_ k\h[h^gh]h \j_f_gb ^ey \u^Zqb ^hihegbl_evghc bgnhjfZpbb� Ki_�

pbnbdZ h[hjm^h\Zgby �ij_`^_ \k_]h� kZfbo fh^me_c� lZdh\Z� qlh \ ex[hf kemqZ_ fu \ugm`^_�

gu ^_eZlv aZ^_j`db f_`^m baf_j_gbyfb� g_h[oh^bfu_ ^ey jZajy^db _fdhkl_c�

< khhl\_lkl\bb k kh]eZr_gb_f� ijbgyluf \ :LD dheeZ[hjZpbb� dhg_qguf ijh^mdlhf kbk�

l_fu k[hjZ ^Zgguo b ihke_^mxs_c h[jZ[hldb y\ey_lky ih^]hlh\dZ lZd gZau\Z_fhc dgb]b 06

([FHO ^ey dZ`^h]h kh[jZggh]h fh^mey� < k\hx hq_j_^v� dZ`^Zy ³dgb]Z´ khklhbl ba g_kdhevdbo

³ebklh\´ k lZ[ebpZfb� kh^_j`Zsbfb jZaebqgu_ \b^u baf_j_gbc� <k_ hgb kgZ[`Zxlky j_amev�

lZlZfb h[jZ[hldb \ ]jZnbq_kdhf ij_^klZ\e_gbb� jbkmgdb i_j_^Zxlky \ [Zam ^Zgguo \ ³k\hbo´

ebklZo�

;ZaZ ^Zgguo� p_gljZebah\Zggh kha^Z\Z_fZy \ P?JG_� i_j_ba^Z_lky Bgklblmlhf FZdkZ

IeZgdZ �Fxgo_g� =_jfZgby� g_kdhevdh jZa \ ]h^ \ \b^_ &'� >himklbfu baf_g_gby ³h[jZlguf

qbkehf´ gZijbf_j ih\lhjgu_ baf_j_gby ihke_ j_fhglZ fh^mey� ^hihegbl_evgu_ baf_j_gby b

j_amevlZlu h[jZ[hldb� _keb p_e_khh[jZaghklv ihke_^g_c [ueZ mklZgh\e_gZ iha`_�



�
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��Gb`_ ijb\h^ylky g_dhlhju_ j_amevlZlu we_dljbq_kdbo baf_j_gbc ^ey fh^me_c� kh[jZgguo

\ BN<W ^h dhgpZ ���� ]� A^_kv fu g_ klZ\bf p_eb ^Zlv ]eh[Zevgh_ hibkZgb_ \k_c gZdhie_gghc

klZlbklbdb ± wlh aZ^ZqZ [Zau ^Zgguo� ± Z ebrv ijh^_fhgkljbjm_f gZ dhgdj_lguo ijbf_jZo

f_lh^bdm ijh\_^_gby baf_j_gbc� kihkh[u ij_^klZ\e_gby j_amevlZlh\ b \uy\e_ggu_ hkh[_g�

ghklb�

�������(�����, ��*�

DZd m`_ hlf_qZehkv jZg__� ih\_joghklb kb]gZevgh]h �iw^h\h]h� we_dljh^Z b ^\mo WKL�

we_dljh^h\ bf_xl k ^\mo klhjhg <JI� dhlhju_ nbabq_kdb ij_^klZ\eyxl ba k_[y ebklu dZilhgZ

k m]e_jh^guf gZihegbl_e_f �&DUERQ /RDGHG .DSWRQ �&/.��� LZdbf h[jZahf� ^ey dZ`^h]h j_]b�

kljbjmxs_]h we_f_glZ fh^mey lj_[m_lky baf_j_gb_ r_klb khijhlb\e_gbc wlbo keh_\� Hp_gb�

\Zy gZdhie_ggmx klZlbklbdm� fu fh`_f \b^_lv� qlh jZa[jhk khijhlb\e_gbc ebklh\ &/.� ba�

]hl\ey_fuo nbjfhc ³'XSRQW´ �KR:�� aZ\bkbl hl ihklZ\ey_fhc iZjlbb b \ p_ehf ^hklZlhqgh

\_ebd� ?keb ^ey fh^mey &5�� �jbk� �� ^bZiZahg khijhlb\e_gbc ^ey kb]gZevguo we_dljh^h\

�3$'B)U� 3$'B5H� khklZ\ey_l hdheh ^_kylb ijhp_glh\� lh ^ey fh^mey &5�� �jbk� �� gZ[ex^Z�

_lky agZqbl_evguc jZa[jhk wlbo oZjZdl_jbklbd �k q_luj_odjZlguf fZdkbfZevguf jZkoh`^_�

gb_f� ^Z`_ ^ey KW h^bgZdh\hc ]_hf_ljbb� Bgl_j_kgh hlf_lblv� qlh m wlh]h fh^mey gb`gyy

q_l\_jdZ keh_\ �*DS���*DS���� kh[jZgguo k we_dljh^Zfb ij_^u^ms_c ihklZ\db� bf__l gZb�

f_gvrbc jZa[jhk ih khijhlb\e_gbyf�

�

Jbk� �� J_amevlZlu baf_j_gby khijhlb\e_gbc ^ey keh_\ fh^mey &5���

�



�

�
Jbk� �� J_amevlZlu baf_j_gby khijhlb\e_gbc ^ey keh_\ fh^mey &5����

�������'��$� 3'��

Baf_j_gb_ lhdh\ ml_qdb ij_^gZagZq_gh� ij_`^_ \k_]h� ^ey \uy\e_gby aZfudZgbc f_`^m

bahebjh\Zggufb lhdhijh\h^ysbfb kehyfb� ?keb `_ aZfudZgby hlkmlkl\mxl �beb \uy\e_gu b

mkljZg_gu� ^Ze__ fu m`_ ihemqZ_f ijh]ghabjm_fu_ aZ\bkbfhklb� LZd� gZijbf_j� \_kvfZ h`b�

^Z_fhc y\ey_lky ijyfZy aZ\bkbfhklv hl \eZ`ghklb \ ihf_s_gbb k[hjdb fh^me_c �kf� jbk� ���

Lh `_ fh`gh kdZaZlv b h[ mf_gvr_gbb lhdh\ ml_qdb \ ^he]hkjhqguo l_klZo ± ijhbkoh^bl k\h�

_]h jh^Z ³lj_gbjh\dZ´� oZjZdl_jgZy ^ey \ukhdh\hevlguo mkljhckl\ �kf� jbk� ���

����� Jbk� �� AZ\bkbfhklv lhdh\ ml_qdb hl \eZ`ghklb ijb gZijy`_gbyo � b ��� N9� �

�������



�
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Jbk� �� OZjZdl_jguc ijbf_j mf_gvr_gby lhdh\ ml_qdb ijb ^he]hkjhqguo baf_j_gbyo�

Wlhl \b^ baf_j_gbc iha\hey_l k^_eZlv ^jm]b_ f_g__ hq_\b^gu_ \u\h^u� GZ jbk� � ij_^�

klZ\e_gu ^Zggu_ ^ey q_luj_o fh^me_c &5���&5��� \ dZq_kl\_ bgl_jihebjmxsbo djb\uo bk�

ihevah\Zgu ihebghfu \lhjh]h ihjy^dZ� <u[jZgh ih ^\Z fh^mey abfg_c b e_lg_c k[hjdb� A^_kv

_klv ]jZgbpZ f_`^m abfg_c b e_lg_c hlghkbl_evghc \eZ`ghklvx� b hgZ gZoh^blky f_`^m �� b

����

Khhl\_lkl\_ggh� _keb bkihevah\Zlv dmkhqgmx ZiijhdkbfZpbx ^Zgghc aZ\bkbfhklb hl�

^_evgh ^ey fh^me_c e_lg_c b abfg_c k[hjdb� lh ihemqbf jZaju\ i_j\h]h jh^Z \ mdZaZgghc lhq�

d_� <_jhylg__ \k_]h� hg h[tykgy_lky l_f� qlh gZ lhdb ml_qdb \eby_l g_ lhevdh hlghkbl_evgZy� gh

b Z[khexlgZy \eZ`ghklv \ ihf_s_gbb� Wlhl wnn_dl fh`gh lZd`_ h[tykgblv hklZlhqghc \eZ`�

ghklvx� gZdhie_gghc \ ijhkehcdZo ba khlhieZklZ _s_ ^h k[hjdb�

�������&,�#���'&�"�"� +)��0+ � ��*� +'�"� %�

��� Ihkdhevdm iw^u y\eyxlky gZqZevgufb we_f_glZfb g_aZfdgmluo we_dljbq_kdbo p_i_c�

baf_j_gb_ _fdhkl_c khhl\_lkl\mxsbo bf yq__d j_]bkljbjmxsbo we_f_glh\ ± wlh� ij_`^_ \k_�

]h� ijh\_jdZ gZebqby dhglZdlh\ k gbfb� DZd m`_ hlf_qZehkv \ur_� fu ^_eZ_f ^\Z \b^Z baf_j_�

gbc _fdhkl_c� ih ��f dZgZeZf bg^b\b^mZevgh ^ey dZ`^hc yq_cdb \ ijhp_kk_ k[hjdb fh^me_c

�ijh\_jdZ hlkmlkl\by aZfudZgbc f_`^m iw^Zfb� b ih ���lb dZgZeZf ihke_ mklZgh\db dZ[_evghc

h[\yadb ± k jZat_fh\� gh \ ex[hf kemqZ_ bkihevam_lky kdZg_j b kh_^bgbl_evgu_ ijh\h^Z�

bf_xsb_ _fdhklv� LZdbf h[jZahf� g_h[oh^bfZ dZeb[jh\dZ kbkl_fu� l�_� baf_j_gby kh[kl\_g�

guo _fdhkl_c __ dZgZeh\ �[_a ih^dexq_gby d fh^mex�� K lhqdb aj_gby dZeb[jh\db� g_l gbdZdhc

jZagbpu f_`^m ^\mfy \b^Zfb baf_j_gbc �� beb �� dZgZeh\�� lZd qlh h]jZgbqbfky lhevdh i_j�

\uf \ZjbZglhf� GZ jbk� � ihdZaZgu wlb ^Zggu_� ihemq_ggu_ iml_f lj_odjZlgh]h baf_j_gby

_fdhkl_c ih q_luj_f dZgZeZf�

Fgh]hqbke_ggu_ dZeb[jh\hqgu_ baf_j_gby ihdZau\Zxl� qlh kemqZcgu_ hrb[db fZeu b

g_l \b^bfhc aZ\bkbfhklb _fdhkl_c gb hl ghf_jZ dZgZeZ� gb hl qZklhlu ± ijh\h^gbdb b^_glbq�

gu b g_ j_Z]bjmxl gZ baf_g_gb_ qZklhlu� Wlhl nZdl iha\hey_l \k_ dZeb[jh\hqgu_ baf_j_gby

ij_^klZ\blv \ \b^_ h^ghc dhgklZglu� G_agZqbl_evguc iZjZee_evguc k^\b]� h[mkeh\e_gguc

wlhc dhgklZglhc� kh\_jr_ggh g_ baf_gbl dZq_kl\_gghc dZjlbgu \ ]jZnbq_kdhf ij_^klZ\e_gbb

_fdhkl_c yq__d� ^Z`_ _keb fu bkihevam_f bkoh^gu_ baf_j_gby [_a dZeb[jh\db� H^gZdh dZeb[�

jh\hqgu_ baf_j_gby j_]meyjgh ijh\h^ylky b aZghkylky \ [Zam ^Zgguo gZ kemqZc [he__ ^_lZev�

gh]h bamq_gby we_dljbq_kdbo iZjZf_ljh\ fh^me_c�



�

Jbk� �� J_amevlZlu dZeb[jh\db kbkl_fu baf_j_gby _fdhkl_c�

������+'�"���

���� Ijb baf_j_gbyo _fdhkl_c hq_\b^gZ aZ\bkbfhklv f_`^m iehsZ^vx iw^h\ b _fdhklvx yq__d

j_]bkljbjmxsbo we_f_glh\� khhl\_lkl\mxsbo wlbf iw^Zf� Ijhy\eyxlky b we_dljbq_kdb_ k\yab

± \ ijhp_kk_ baf_j_gbc aZjy`_gguc iw^ we_dljbam_l fZl_jbZeu \ [eb`Zcr_f hl k_[y hdjm`_�

gbb� Hlkx^Z _s_ ljb ijbqbgu� \ebyxsb_ gZ baf_jy_fh_ agZq_gb_ _fdhklb� bkihevam_fZy qZk�

lhlZ� khijhlb\e_gb_ <JI iw^Z b ]_hf_ljbq_kdh_ iheh`_gb_ iw^Z gZ we_dljh^_�

I_j\u_ ljb nZdlhjZ ohjhrh ijhkfZljb\Zxlky gZ ijbeZ]Z_fuo jbk� �� ��

Jbk� �� Baf_j_gby _fdhkl_c yq__d \ j_]bkljbjmxsbo kehyo k h^bgZdh\ufb khijhlb\e_gbyfb <JI�



��

Jbk� �� Baf_j_gby _fdhkl_c yq__d \ j_]bkljbjmxsbo kehyo k jZagufb khijhlb\e_gbyfb <JI�

GZ[ex^Z_lky ijyfh ijhihjpbhgZevgZy aZ\bkbfhklv \_ebqbgu baf_j_gghc _fdhklb hl

iehsZ^b iw^Z b h[jZlgh ijhihjpbhgZevgZy aZ\bkbfhklv hl qZklhlu b khijhlb\e_gby <JI yq_�

_d� >ey dZ`^hc q_l\_jdb we_dljh^h\ h^bgZdh\hc ]_hf_ljbb jZkij_^_e_gb_ khijhlb\e_gbc <JI

keh_\ y\ey_lky a_jdZevguf hljZ`_gb_f jZkij_^_e_gby _fdhklb yq__d l_o `_ keh_\ �kjZ\gbl_

jbk� � b ��� Ijb [he__ \gbfZl_evghf bamq_gbb baf_j_gguo _fdhkl_c fh`gh h[gZjm`blv g_h^�

ghjh^ghklb \ m^_evghf khijhlb\e_gbb ^Z`_ \ ij_^_eZo h^gh]h we_dljh^Z�

HdhgqZl_evgh_ l_klbjh\Zgb_ ^_eZ_lky gZ iheghklvx kh[jZgghf fh^me_ k mklZgh\e_gghc

dZ[_evghc h[\yadhc� hgh aZdexqZ_lky \ baf_j_gbb _fdhkl_c kh klhjhgu kb]gZevguo jZat_fh\

�kf� jbk� ����

Jbk� ��� J_amevlZlu baf_j_gby _fdhkl_c k dhglZdlh\ kb]gZevguo jZat_fh\�



��

Baf_j_gby _fdhkl_c \ BN<W ijh\h^ylky gZ r_klb agZq_gbyo qZklhl hl ��� =p ^h ��� d=p�

>ey [he__ ^_lZevgh]h jZkkfhlj_gby \ukhdhqZklhlguo khklZ\eyxsbo gZ jbk��� ij_^klZ\e_gZ

\u[hjdZ ba lj_o fZdkbfZevguo qZklhl� bf_xsboky m gZr_]h baf_jbl_evgh]h ijb[hjZ� ³Ijh\Z�

eu´ \ jZkij_^_e_gbyo _fdhkl_c� \b^bfu_ gZ jbk� �� ih djZyf b \ p_glj_� khhl\_lkl\mxl dhg�

lZdlZf� g_aZ^_ckl\h\Zgguf beb hlkmlkl\mxsbf \ ^Zgghf lbi_ fh^me_c�

Wlhl \b^ baf_j_gbc Z\lhfZlbabjh\Zg \ gZb[hevr_c kl_i_gb b fZdkbfZevgh ijb[eb`_g d

ZgZeh]bqghc ijhp_^mj_� ijbf_gy_fhc \ P?JG_� H^gh\j_f_ggh ih^dexqZxlky � jZat_fZ ih

� dZgZeh\� bo hijhk ijhbkoh^bl ihke_^h\Zl_evgh q_j_a kdZg_j� aZl_f ke_^m_l i_j_dexq_gb_ gZ

^jm]mx iZjm jZat_fh\ b l� ^� Ijb wlhf g_l ijyfh]h ^m[ebjh\Zgby ij_^u^ms_c ijhp_^mju bg�

^b\b^mZevgh]h baf_j_gby _fdhkl_c� l� d� j_]bkljbjmxsb_ yq_cdb m`_ h[t_^bg_gu \ iZju� D

lhfm `_� ijh\_jy_lky dZ[_evgZy h[\yadZ� lj_[mxsZy hkh[hc hklhjh`ghklb ijb mklZgh\d_� DZd

ihdZau\Z_l hiul� bf_ggh gZ wlhf wlZi_ \uy\eyxlky jZaebqgh]h jh^Z ijh[e_fu �ijblhf� qlh ih

hl^_evghklb \k_ m`_ ijh\_jyehkv jZg__��

IjZdlbq_kdb lZdhc `_ l_kl� dhlhjuf fu aZdZgqb\Z_f k[hjdm fh^me_c \ BN<W� ijhba\h�
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kh[hf ijh\_jdb ijZ\bevghklb baf_j_gbc�
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wdkiemZlZpbx kbkl_fZ dhgljhey dZq_kl\Z fh^me_c Z^jhggh]h lhjp_\h]h dZehjbf_ljZ ^_l_dlhjZ

:LE:K� GZ fhf_gl ih^]hlh\db ^Zgghc jZ[hlu [ueh ijh\_^_gh l_klbjh\Zgb_ ��fb k_jbcguo

fh^me_c b ��o ki_pbZevguo ihemfh^me_c� kh[jZgguo \ BN<W� F_lh^bdZ ihdZaZeZ k_[y ^hklZ�

lhqgh wnn_dlb\ghc� \uy\e_gh b hi_jZlb\gh mkljZg_gh [he__ �� k_jv_aguo g_bkijZ\ghkl_c� \

hkgh\ghf h[ju\h\ gZ madbo lhdhijh\h^ysbo ihehkdZo� ih^\_j]Zxsboky ba]b[Zf ijb k[hjd_�
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Kbkl_fZ dhgljhey dZq_kl\Z fh^me_c Z^jhggh]h lhjp_\h]h dZehjbf_ljZ
^_l_dlhjZ :LE:K�

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

J_^Zdlhj E�N� <Zkbev_\Z� L_ogbq_kdbc j_^Zdlhj G�<�Hjeh\Z�

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

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

EJ ������� hl ���������

=GP JN Bgklblml nbabdb \ukhdbo wg_j]bc�
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