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M>D ������� F���

:gghlZpby

>mgZcp_\ :�N�� Dhleyj <�<�� EZabg X�:� b ^j� JZajZ[hldZ ^_l_dlhjh\ b we_dljhgbdb ^ey nmg^Zf_glZev�

guo bkke_^h\Zgbc \ h[eZklb nbabdb \ukhdbo wg_j]bc k bkihevah\Zgb_f dhfivxl_jghc k_lb k \uoh^hf \

,QWHUQHW� Ij_ijbgl BN<W ������� � Ijhl\bgh� ����� ± � k�� � jbk�� � lZ[e�� [b[ebh]j�� ��

JZkkfZljb\Zxlky kljmdlmjZ dhfivxl_jghc k_lb� hkh[_gghklb nhjfbjh\Zgby g_h^ghjh^ghc bgl_]�

jbjh\Zgghc kj_^u ^ey jZajZ[hldb ^_l_dlhjh\ b we_dljhgbdb� hj]ZgbaZpby [Zau ^Zgguo� ijZ\beZ ^hklmiZ

d g_c�

$EVWUDFW

'XQDLWVHY $�)�� .RWOMDU 9�9�� /D]LQ <X�$� HW DO� 'HYHORSPHQW RI 'HWHFWRUV DQG (OHFWURQLFV IRU 5HVHDUFKHV LQ
WKH 6SKHUH RI WKH +LJK (QHUJ\ 3K\VLFV� ,+(3 3UHSULQW ����±� � ± 3URWYLQR� ����� ± S� � � ILJ� �� WDEOH �� UHIV�� ��

6WUXFWXUH RI WKH QHWZRUN� KHWHURJHQHRXV HQYLURQPHQW IRU WKH GHYHORSPHQW RI GHWHFWRUV DQG HOHFWURQLFV�

RUJDQL]DWLRQ DQG UXOHV RI DFFHVV WR WKH GDWD EDVH DUH GLVFXVVHG�

� =hkm^Zjkl\_gguc gZmqguc p_glj

Jhkkbckdhc N_^_jZpbb

Bgklblml nbabdb \ukhdbo wg_j]bc� ����
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;hevrZy keh`ghklv b \ukhdZy klhbfhklv kh\j_f_gguo wdki_jbf_glZevguo mklZgh\hd

^ey nmg^Zf_glZevguo bkke_^h\Zgbc \ h[eZklb nbabdb \ukhdbo wg_j]bc ^_eZxl g_h[oh^bfuf

khljm^gbq_kl\h gZmqguo p_gljh\ \ ijhp_kk_ bo kha^Zgby� >ey h[_ki_q_gby ]b[dhklb \ ijhp_kk_

jZajZ[hldb� ih\ur_gby dZq_kl\Z dhgkljmbjh\Zgby� mf_gvr_gby aZljZl \j_f_gb gZ kha^Zgb_ b�

dZd blh]� ^ey kgb`_gby klhbfhklb wdki_jbf_glZevghc mklZgh\db \ =GP BN<W kha^ZgZ dhf�

ivxl_jgZy k_lv� h[t_^bgyxsZy i_jkhgZevgu_ W<F �IW<F� kbkl_fh� b ko_fhl_ogbdh\� dhgkl�

jmdlhjh\� l_ogheh]h\� Z lZd`_ nbabdh\ >�@� kha^ZgZ [ZaZ ^Zgguo ijh_dlh\ b h[_ki_q_g ^hklmi d

g_c ih ,QWHUQHW ^ey ^jm]bo gZmqguo p_gljh\ b ij_^ijbylbc�

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

�����������GZ jbk� � ijb\_^_gZ kljmdlmjZ dhfivxl_jghc k_lb� kha^Zgghc \ =GP BN<W� dhlhjZy

\dexqZ_l�

x k_j\_j�

x jZkij_^_e_ggmx kbkl_fm� h[t_^bgyxsmx jZajZ[hlqbdh\ ^_l_dlhjh\ b we_dljhgbdb

�fh^_ebjh\Zgb_� jZkq_lu� jZajZ[hldZ ijh]jZffgh]h h[_ki_q_gby��

x jZkij_^_e_ggmx kbkl_fm� h[_ki_qb\Zxsmx dhgkljmdlhjkdh_ ijh_dlbjh\Zgb_�

x l_ogheh]bq_kdbc nZce�k_j\_j ^ey hkms_kl\e_gby ih^]hlh\db ijhba\h^kl\Z�

x ehdZevgmx k_lv ^ey mijZ\e_gby l_ogheh]bq_kdbf h[hjm^h\Zgb_f�

P_gljZevguf a\_ghf dhfivxl_jghc k_lb k \uoh^hf \ ,QWHUQHW y\ey_lky k_j\_j� kha^Zg�

guc gZ [Za_ jZ[hq_c klZgpbb $OSKD6WDWLRQ ��� k $OSKD&38����0+]� dhlhjuc nmgdpbhgbjm_l

ih^ mijZ\e_gb_f hi_jZpbhgghc kbkl_fu ³&203$4 7UX�� 81,;´ b \uihegy_l ke_^mxsb_

nmgdpbb�

x :::±k_j\_jZ k ihfhsvx ijh]jZffgh]h iZd_lZ �$SDFKH� YHUVLRQ ����������

x )73±k_j\_jZ �iZd_l:XB)73 YHUVLRQ ����������

x 'DWD%DVH�k_j\_jZ �iZd_l0\64/ YHUVLRQ �����������

<aZbfh^_ckl\b_ [Zau ^Zgguo b :::±k_j\_jZ hkms_kl\ey_lky q_j_a 3(5/�'%, YHUVLRQ

������� ijb ihfhsb yaudZ 3(5/ YHUVLRQ ���������

< dZq_kl\_ ZiiZjZlgh]h gZiheg_gby k_j\_j bf__l \g_rgxx ^bkdh\mx klhcdm %$��;�

9$ ^ey bkihevah\Zgby ^h � 6&6, ^bkdh\ _fdhklvx ih � =[ �k_cqZk ^hklmigh �� =[�� ��� F[

hi_jZlb\ghc iZfylb� Z ^ey Zjob\bjh\Zgby fZkkb\h\ ^Zgguo ih^dexq_g e_glhqguc gZdhibl_ev

'/7 7=�� gZ �� =[�

>ey gZiheg_gby [Zau ^Zgguo b h[_ki_q_gby ]b[dhklb \ ijhp_kk_ dhgkljmbjh\Zgby ba�

^_eby knhjfbjh\ZgZ g_h^ghjh^gZy bgl_]jbjh\ZggZy kj_^Z� \ dhlhjmx k ihfhsvx k_lb (WKHUQHW

h[t_^bg_gu [he__ �� ihevah\Zl_e_c jZaguo ki_pbZevghkl_c �nbabdb� kbkl_fhl_ogbdb� ko_fh�

l_ogbdb� dhgkljmdlhju� l_ogheh]b�� Ihkdhevdm ihevah\Zl_eb bkihevamxl jZaebqgh_ ijh]jZf�

fgh_ h[_ki_q_gb_ �$16<6� 63,&(� 3&$'� $&$' b ^j��� g_h[oh^bfh h[_ki_qblv ij_^klZ\e_gb_

j_amevlZlh\ ij_^r_kl\mxsbo wlZih\ ijh_dlbjh\Zgby \ \b^_� ^hklZlhqghf ^ey _]h ijh^he`_�



�

gby� b \hafh`ghklv h[jZlghc dhjj_dpbb� �����GZijbf_j� \ ijhp_kk_ jZajZ[hldb we_dljhgghc

ZiiZjZlmju g_h[oh^bfh h[_ki_qblv i_j_^Zqm ^Zgguo ba 3&$' \ $&$' b gZh[hjhl�

Jbk� �� KljmdlmjZ dhfivxl_jghc k_lb k \uoh^hf \ ,QWHUQHW�

Ih k\h_c dhgnb]mjZpbb bgl_]jbjh\ZggZy g_h^ghjh^gZy kj_^Z ^he`gZ [ulv hldjulhc�

qlh y\ey_lky hijZ\^Zgguf \ mkeh\byo ihklhyggh]h kh\_jr_gkl\h\Zgby ijh]jZffgh�

ZiiZjZlguo kj_^kl\� H^gZdh ke_^m_l mqblu\Zlv� qlh baf_g_gby \ ijh]jZffghf h[_ki_q_gbb

�IH� ijb\h^yl d baf_g_gbyf \ f_lh^bq_kdhf b hj]ZgbaZpbhgghf h[_ki_q_gbyo kj_^u�

JZkij_^_e_ggZy kbkl_fZ ^ey jZajZ[hldb ^_l_dlhjh\ b we_dljhgbdb iha\hey_l hkm�

s_kl\eylv Ze]hjblfbq_kdh_� kljmdlmjgh_� nmgdpbhgZevgh_ b ko_fhl_ogbq_kdh_ ijh_dlbjh\Z�

gb_� Z lZd`_ f_lh^bq_kdh_ b hj]ZgbaZpbhggh_ h[_ki_q_gb_ \k_]h ijhp_kkZ ijh_dlbjh\Zgby >�@�

HgZ ij_^klZ\ey_l kh[hc ehdZevgmx k_lv� h[t_^bgyxsmx IW<F jZajZ[hlqbdh\� gZ dhlhjuo

mklZgh\e_gh khhl\_lkl\mxs__ kbkl_fgh_ b ijbdeZ^gh_ IH �jbk� ���

IH IW<F jZkij_^_e_gghc kbkl_fu� h[_ki_qb\Zxs_c dhgkljmdlhjkdh_ ijh_dlbjh\Z�

gb_� kh^_j`bl fbgbfZevguc gZ[hj ijh]jZff� g_h[oh^bfuo ^ey kha^Zgby q_jl_`_c� ijh_dlb�

jh\Zgby i_qZlguo ieZl we_dljhgghc ZiiZjZlmju b \uimkdZ dhgkljmdlhjkdhc ^hdmf_glZpbb�

Kj_^kl\Z fh^_ebjh\Zgby b jZkq_lZ gZ wlhf mjh\g_ g_ bkihevamxlky� gh \ h[yaZl_evghf ihjy^d_

h[_ki_qb\Z_lky \hafh`ghklv \ha\jZlZ gZ ij_^u^msbc mjh\_gv �jZajZ[hldb ^_l_dlhjh\ b we_d�

ljhgbdb� ^ey ijh\_jhqgh]h fh^_ebjh\Zgby b jZkq_lZ j_Zevgh kijh_dlbjh\Zgguo mkljhckl\�

GZ [Za_ IW<F 3HQWLXP,,,���� kha^Zg l_ogheh]bq_kdbc nZce�k_j\_j� \dexq_gguc \ eh�

dZevgmx k_lv b ih^dexq_gguc d p_gljZevghfm k_j\_jm $OSKD6WDWLRQ� GZ g_f gZ hkgh\_ ^Zgguo�

ihemq_gguo k p_gljZevgh]h k_j\_jZ� hkms_kl\ey_lky ih^]hlh\dZ b i_j_^ZqZ ih (WKHUQHW bgnhj�

fZpbb ^ey Z\lhfZlbabjh\Zggh]h l_ogheh]bq_kdh]h h[hjm^h\Zgby� hj]Zgbah\Zgu Zjob\u ^ey

dZ`^h]h lbiZ ^Zgguo� GZ l_ogheh]bq_kdhf k_j\_j_ mklZgh\e_gu hi_jZpbhggZy kbkl_fZ :LQ�

GRZV ��� iZd_lu $&$' b 3&$'� Z lZd`_ ijh]jZffgh_��	��	"	��	������������	�
�#��$

��hilbfbabjmxs__ jZ[hlm l_ogheh]bq_kdh]h h[hjm^h\Zgby�
GZ \kljh_gguo IW<F Z\lhfZlbabjh\Zggh]h h[hjm^h\Zgby mklZgh\e_gZ k_l_\Zy hi_jZ�

pbhggZy kbkl_fZ /$1 0$1$*(5 ���� h[_ki_qb\ZxsZy ^hklmi d l_ogheh]bq_kdhfm nZce�



�

k_j\_jm� <kljh_ggu_ IW<F kdhgnb]mjbjh\Zgu ^ey jZ[hlu \ lj_o j_`bfZo� ^hklmiZ d nZce�

k_j\_jm b dhibjh\Zgby ^Zgguo� h[jZ[hldb ^Zgguo ijbdeZ^gufb ijh]jZffZfb b mijZ\e_gby

h[hjm^h\Zgb_f� jZ[hlu k l_dklh\ufb j_^ZdlhjZfb�

>ey h[_ki_q_gby \hafh`ghklb bkihevah\Zgby [Zau ^Zgguo =GP BN<W �dZd b [Zau ^Zg�

guo ex[h]h ^jm]h]h gZmqgh]h p_gljZ� \ ijhp_kk_ kh\f_klghc jZajZ[hldb wdki_jbf_glZevguo

mklZgh\hd g_h[oh^bfh� qlh[u khljm^gbqZxsb_ ij_^ijbylby ijbf_gyeb�

x b^_glbqgu_ bgkljmf_glu ijh_dlbjh\Zgby�

x b^_glbqgu_ nhjfZlu ^Zgguo� ojZgysb_ky \ [ZaZo ^Zgguo� ij_^gZagZq_gguo

^ey ^hklmiZ khljm^gbqZxsbo ij_^ijbylbc�

x _^bgu_ ijZ\beZ ^hklmiZ d [ZaZf ^Zgguo ^ey \k_o khljm^gbqZxsbo dhee_dlb\h\�

Hq_\b^gh� qlh h \uiheg_gbb mdZaZgguo lj_[h\Zgbc khljm^gbqZxsb_ ij_^ijbylby fh�

]ml ^h]h\hjblvky i_j_^ gZqZehf kh\f_klghc jZajZ[hldb�

	����.�&)/�0)1�2�/+�-�&&+,

;ZaZ ^Zgguo hj]Zgbah\ZgZ ih nmgdpbhgZevghfm ijbgpbim b bf__l ke_^mxsmx kljmd�

lmjm�

x Dhgkljmdlb\u we_dljhgbdb

x D:F:D

x 90(

x 0XOWLEXV��

x KMFF: �<?DLHJ�

x FBKK

x Q_[mjZrdZ

x <brgy

x ;b[ebhl_dZ

x ^bh^u

x k\_lh^bh^u

x klZ[bebaZlhju

x ljZgabklhju

x ljZgabklhju ihe_\u_

x lbjbklhju

x ZgZeh]h\u_ fbdjhko_fu

x pbnjh\u_ fbdjhko_fu

x fbdjhko_fu iZfylb

x fbdjhijhp_kkhju

x j_abklhju

x dhg^_gkZlhju

x bg^mdlb\ghklb

x ljZgknhjfZlhju

x j_e_

x jZat_fu

x i_j_dexqZl_eb

x d\Zjp_\u_ j_ahgZlhju

x dhglZdlgu_ iehsZ^db

x dj_i_`gu_ hl\_jklby
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x We_dljhgbdZ k[hjZ b h[jZ[hldb wdki_jbf_glZevghc bgnhjfZpbb

x ZgZeh]h\u_ fh^meb

x mkbebl_eb

x ZgZeh]h\u_ fh^meb \\h^Z�\u\h^Z

x fh^meb ZgZeh]h\hc h[jZ[hldb

x fh^meb \\h^Z�\u\h^Z bgnhjfZpbb

x kq_lqbdb

x \oh^gu_ b \uoh^gu_ j_]bklju

x fh^meb iZfylb

x fh^meb eh]bq_kdhc h[jZ[hldb

x kem`_[gu_ fh^meb

x kbkl_fgu_ fh^meb

x dZjdZkgu_ dhgljhee_ju

x Z\lhghfgu_ b ^hihegbl_evgu_ dhgljhee_ju

x bgl_jn_cku b fh^meb k\yab

x >bZ]ghklbdZ imqdh\ aZjy`_gguo qZklbp

x ^_l_dlhju

x we_dljhgbdZ gb`g_]h mjh\gy

x we_dljhgbdZ \_jog_]h mjh\gy

x Kbkl_fu dhgljhey b mijZ\e_gby

x we_dljhgbdZ mijZ\e_gby

x kbkl_fu kbgojhgbaZpbb

x fh^meb ^ey h[jZ[hldb kb]gZeh\ k ZgZeh]h\uo ^Zlqbdh\

x fh^meb ^ey h[jZ[hldb kb]gZeh\ k pbnjh\uo ^Zlqbdh\

x mkbebl_eb fhsghklb

x Maeu ^_l_dlhjh\ wdki_jbf_glZevguo mklZgh\hd

x Z^jhgguc dZehjbf_lj wdki_jbf_glZ /+&E

x :iiZjZlmjZ jZaebqgh]h gZagZq_gby

x ZiiZjZlmjZ ^ey kbkl_f bg`_g_jgh]h h[_ki_q_gby

x ZiiZjZlmjZ� bkihevam_fZy \ ^jm]bo h[eZklyo gZjh^gh]h ohayckl\Z

x Khljm^gbq_kl\h k >?AB

Kha^ZggZy [ZaZ ^Zgguo \dexqZ_l�

x � nmgdpbhgZevguo jZa^_eh\ �gZijbf_j� ©dhgkljmdlb\u we_dljhgbdbª� ©we_dljhgb�

dZ k[hjZ b h[jZ[hldb wdki_jbf_glZevghc bgnhjfZpbbª� ©^bZ]ghklbdZ imqdh\ aZ�

jy`_gguo qZklbpª b ^jm]b_��

x gZ[hj dZlZeh]h\ ^ey dZ`^h]h nmgdpbhgZevgh]h jZa^_eZ �gZijbf_j� dZlZeh]b ± ©ZgZ�

eh]h\u_ fh^mebª� ©fh^meb eh]bq_kdhc h[jZ[hldbª� ©kbkl_fgu_ fh^mebª b ^jm]b_

^ey jZa^_eZ ©we_dljhgbdZ k[hjZ b h[jZ[hldb wdki_jbf_glZevghc bgnhjfZpbbª��

x gZ[hj ih^dZlZeh]h\ ^ey dZ`^h]h dZlZeh]Z �gZijbf_j� dZlZeh] ©ZgZeh]h\u_ fh^mebª

khklhbl ba ih^dZlZeh]h\ ©mkbebl_ebª� ©ZgZeh]h\u_ fh^meb \\h^Zª b lZd ^Ze__��

x gZ[hj ijh_dlh\ �]jmii nZceh\�� ba dhlhjuo nhjfbjmxlky ih^dZlZeh]b� dZ`^Zy

]jmiiZ nZceh\ �ijh_dl� h[t_^bg_gZ h[sbf gZa\Zgb_f b kh^_j`bl bgnhjfZpbx

lhevdh h[ h^ghf dhgdj_lghf ba^_ebb�
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Ijb \u[hj_ hij_^_e_ggh]h ih^dZlZeh]Z �gZijbf_j� ©ZgZeh]h\u_ fh^meb \\h^Z�\u\h^Zª

ba dZlZeh]Z ©ZgZeh]h\u_ fh^mebª \ jZa^_e_ ©We_dljhgbdZ k[hjZ b h[jZ[hldb wdki_jbf_glZev�

ghc bgnhjfZpbbª� gZ wdjZg \u\h^blky bgnhjfZpby� ij_^klZ\e_ggZy \ lZ[e� ��

LZ[ebpZ �� Kh^_j`Zgb_ ih^dZlZeh]Z �ijbf_j��

Ghf_j GZa\Zgb_ ba^_eby Dhgkljmdlb\ >ZlZ
Bgkljmf_gl ijh_dlb�

jh\Zgby
>_ckl\b_

����� 3+26�4'&��� D:F:D ���������� 3&$' ��� hibkZgb_

����� $$% D:F:D ���������� 3&$' ��� hibkZgb_

����� EW���F FBKK ���������� 3&$' ��� hibkZgb_

����� 0216 G?KL ���������� 3&$' ��� hibkZgb_

����� EW���F FBKK ���������� 3&$' ��� hibkZgb_

����� I����L G?KL ���������� 3&$' ��� hibkZgb_

Ijb \u[hj_ nZceZ hibkZgby �gZijbf_j� ^ey 3+26�4'&���� ihevah\Zl_ex ij_^hklZ\�

ey_lky ke_^mxsZy bgnhjfZpby�

GZbf_gh\Zgb_� 3+26�4'&��� ± ij_h[jZah\Zl_ev aZjy^�pbnjZ�

=jmiiZ� :gZeh]h\u_ fh^meb � $gZeh]h\u_ fh^meb \\h^Z�\u\h^Z�

>ZlZ� ���������

Dhgkljmdlb\ .$0$.�

AZdZaqbd� BkZ_\�

Bkihegbl_ev� B\Zgh\Z�

Hl^_e� HW�

G:AG:Q?GB? FH>MEY

Fh^mev ij_^gZagZq_g ^ey jZ[hlu \ khklZ\_ ih^kbkl_fu dZehjbf_ljbb

wdki_jbf_glZevguo mklZgh\hd b ij_^klZ\ey_l ���dZgZevguc ���jZajy^guc

kljh[bjm_fuc aZjy^h�qm\kl\bl_evguc :PI k fmevlbie_dkbjh\Zgb_f

\oh^guo kb]gZeh\ b iZfylvx gZ h^gh kh[ulb_�

L?OGBQ?KDB? O:J:DL?JBKLBDB

>bgZfbq_kdbc ^bZiZahg ± �� gDme� � �� ^\� jZaj�

<j_fy ij_h[jZah\Zgby ± �� fdk�

>ebl_evghklv kljh[�bfimevkZ ± ��� � ��� fdk�

FZdkbfZevgh_ jZaj_r_gb_ ± � iDme�hlkq_l�

<oh^gh_ khijhlb\e_gb_ dZgZeZ ± �� Hf�

Ihlj_[ey_fZy fhsghklv ��% [ ��� $� ��% [ ��� $� ��� % [ ���� $� ��� % [ ���� $�

Ijhkfhlj_\ hibkZgby ijh_dlh\ ih^dZlZeh]Z� ihevah\Zl_ev fh`_l \u[jZlv fh^mev� dh�

lhjuc ih l_ogbq_kdbf oZjZdl_jbklbdZf ih^oh^bl ^ey bkihevah\Zgby \ kha^Z\Z_fhc bf kbkl_�

f_� >Zevg_crb_ ^_ckl\by ihevah\Zl_ey aZ\bkyl hl lh]h� d dZdhc dZl_]hjbb hg hlghkblky�


�����*)3��- (��"����2�/%�-�&&+,

� <k_ ihevah\Zl_eb [Zau ^Zgguo jZa^_eyxlky gZ ©\gmlj_ggboª �khljm^gbdb ^Zggh]R

ij_^ijbylby� b ©\g_rgboª �khljm^gbdb ij_^ijbylbc�dheeZ[hjZglh\��

Ih mjh\gx ^hklmiZ \gmlj_ggb_ ihevah\Zl_eb ih^jZa^_eyxlky gZ � dZl_]hjbb�

x DZl_]hjby ©\k_ ihevah\Zl_ebª� Bf__l ^hklmi \ j_`bf_ ql_gby d :HE�

kljZgbqd_ ih Z^j_km KWWS���GHQHE�LKHS�VX�aRHD����� dZlZeh]Zf ©dhgkljmdlb\u we_d�

ljhgbdbª� ©[b[ebhl_dZª b l_dklh\uf nZceZf hibkZgby ex[h]h ijh_dlZ� Ih ih\h^m

bkihevah\Zgby [Zau ^Zgguo dhgdj_lgh]h ijh_dlZ g_h[oh^bfh h[jZlblvky d h^ghc

ba i_jkhg ^ey dhglZdlZ� Z^j_kZ dhlhjuo ijb\_^_gu gZ:HE�kljZgbqd_�



�

�� DZl_]hjby ©jZajZ[hlqbdb b dhgkljmdlhjuª� Djhf_ \hafh`ghkl_c� ij_^hklZ\ey_�

fuo dZl_]hjbb ©\k_ ihevah\Zl_ebª� bf__l ijZ\Z ql_gby \k_o nZceh\� hlghkysboky d

ijh_dlZf� jZajZ[Zlu\Z_fuf \ ^Zgghc eZ[hjZlhjbb �]jmii_� hl^_e_�� b bo fh^bnb�

dZpbb� AZibkv fh^bnbpbjh\Zgghc bgnhjfZpbb \ [Zam ^Zgguo hkms_kl\ey_lky lhev�

dh __ Z^fbgbkljZlhjhf ihke_ \uiheg_gby hij_^_e_gguo nhjfZevguo ijhp_^mj�

x DZl_]hjby ©l_ogheh]bª� Bf__l ijZ\h ql_gby l_o nZceh\� dhlhju_ g_h[oh^bfu

^ey� l_ogheh]bq_kdhc ih^]hlh\db ijhba\h^kl\Z� gZijbf_j� nZceh\ k jZkrbj_gb_f

�3&%� l_ogheh]bq_kdZy bgnhjfZpby ojZgblky gZ l_ogheh]bq_kdhf k_j\_j_ b� ih

mfheqZgbx� g_ aZibku\Z_lky \ [Zam ^Zgguo�

x DZl_]hjby ©Z^fbgbkljZlhjª� Bf__l ijZ\h ql_gby b aZibkb ex[uo nZceh\ [Zau

^Zgguo�

<g_rgb_ ihevah\Zl_eb ih^jZa^_eyxlky gZ ^\_ ]jmiiu�

x DZl_]hjby ©\k_ ihevah\Zl_ebª� Bf__l ijZ\Z� b^_glbqgu_ wlhc `_ dZl_]hjbb \gml�

j_ggbo ihevah\Zl_e_c�

x DZl_]hjby ©dheeZ[hjZgluª� Djhf_ ijZ\ dZl_]hjbb ©\k_ ihevah\Zl_ebª� bf__l ^hk�

lmi dh \k_f nZceZf kh\f_klgh]h ijh_dlZ k ijZ\hf bo ql_gby� fh^bnbdZpby nZceh\

b bo h[jZlgZy aZibkv \ [Zam ^Zgguo BN<W hkms_kl\eyxlky ih kh]eZkh\Zgbx k jZa�

jZ[hlqbdhf �dhgkljmdlhjhf� b Z^fbgbkljZlhjhf [Zau ^Zgguo�

���3$4%&)%

< kha^Zgghc [Za_ ^Zgguo gZc^ml bgl_j_kmxsmx bo bgnhjfZpbx b nbabdb� b kbkl_fh�

l_ogbdb� b ko_fhl_ogbdb� b dhgkljmdlhju� b l_ogheh]b� HgZ wnn_dlb\gh fh`_l bkihevah\Zlvky

ijb ijh\_^_gbb l_e_dhgn_j_gpbc� Bkihevah\Zgb_ ^hklmiZ d [Za_ ^Zgguo q_j_a ,QWHUQHW h[_ki_�

qb\Z_l ]b[dhklv \ j_ZebaZpbb kh\f_klguo ijh_dlh\� khdjZs_gb_ kjhdh\ b klhbfhklb kha^Zgby

gZmqgh]h h[hjm^h\Zgby� wnn_dlb\ghklv \uiheg_gby hl^_evguo wlZih\ jZ[hl \ jZaguo gZmqguo

p_gljZo� \ lhf qbke_ b \ aZjm[_`guo� hi_jZlb\gmx dhjj_dpbx [Zau ^Zgguo ba jZaebqguo bk�

lhqgbdh\�

K bkihevah\Zgb_f ^Zgghc dhfivxl_jghc k_lb kh\f_klgh k &(51 [ueb \uiheg_gu jZ�

[hlu ih dhgkljmbjh\Zgbx Z^jhggh]h dZehjbf_ljZ ^ey wdki_jbf_glZ /+&E� b kh\f_klgh k

'(6< jZajZ[hlZg gZ[hj we_dljhgguo fh^me_c \ klZg^Zjl_ 90( ^ey kbkl_fu dhgljhey wdki_�

jbf_glZevgh]h mqZkldZ 77) >�@� GZqZlu kh\f_klgu_ k )1$/ jZ[hlu ih ijh_dlbjh\Zgbx we_d�

ljhfZ]gblgh]h dZehjbf_ljZ ^ey wdki_jbf_glZevghc mklZgh\db ;b�Lw<�

�")( ��3)�%�����+

>�@ >mgZcp_\ :�N�� E_hgh\ :�I�� Emdvygp_\ :�N� b ^j� H[ hj]ZgbaZpbb bgl_]jbjh\Zgghc kbkl_�

fu Z\lhfZlbabjh\Zggh]h ijh_dlbjh\Zgby b ijhba\h^kl\Z jZ^bhwe_dljhgghc ZiiZjZlmju

^ey ijh\_^_gby bkke_^h\Zgbc \ h[eZklb nbabdb \ukhdbo wg_j]bc� �� Bg`_g_jgZy nbabdZ�

���Fhkd\Z� �����

>�@ E_hgh\ :�I� H ih^oh^_ d \u[hjm bgkljmf_glZ ^ey Z\lhfZlbabjh\Zggh]h ijh_dlbjh\Zgby

i_qZlguo ieZl� ± Ij_ijbgl BN<W ������� Ijhl\bgh� �����

>�@ /XQG�1LHOVHQ -�� 5HKOLFK .�� 6LPURFN 6�� &KHUQRXVNR <� +DUGZDUH 'HYHORSPHQWV IRU WKH /RZ

/HYHO 5) 6\VWHP LQ WKH 7(6/$ 7HVW )DFLOLW\� < k[� ljm^h\ ©;9,, Kh\_sZgb_ ih mkdhjbl_eyf

aZjy`_gguo qZklbpª� l� �� k� ���� Ijhl\bgh� �����
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:�N� >mgZcp_\ b ^j�

JZajZ[hldZ ^_l_dlhjh\ b we_dljhgbdb ^ey nmg^Zf_glZevguo bkke_^h\Zgbc \ h[eZklb
nbabdb \ukhdbo wg_j]bc k bkihevah\Zgb_f dhfivxl_jghc k_lb k \uoh^hf \ ,QWHUQHW�

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

J_^Zdlhj G�<�?`_eZ� L_ogbq_kdbc j_^Zdlhj G�<�Hjeh\Z�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
Ih^ibkZgh d i_qZlb� ����������� NhjfZl �� o ����� Hnk_lgZy i_qZlv�

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

EJ ������� �����������
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=GP JN Bgklblml nbabdb \ukhdbo wg_j]bc�
������� Ijhl\bgh Fhkdh\kdhc h[eZklb
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