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Ij_^klZ\e_gh gZ O F_`^mgZjh^ghf kh\_sZgbb

ih ijbf_g_gbx mkdhjbl_e_c aZjy`_gguo qZklbp

\ ijhfure_gghklb b f_^bpbg_ ³MKDHJBL?EB�
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:gghlZpby

:glbih\ X�F�� :gn_jh\ G�?�� ;ZlZjbg <�:� b ^j� JZ[hlu ih kha^Zgbx p_gljZ ijhlhg�bhgghc emq_\hc

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

Imqdb ijhlhgh\ b hkh[_ggh bhgh\ m]e_jh^Z y\eyxlky gZb[he__ kh\_jr_gguf bgkljmf_glhf ^ey e_�
q_gby hgdheh]bq_kdbo aZ[he_\Zgbc�

< ��������� ]]� khljm^gbdZfb BN<W b F_^bpbgkdh]h jZ^bheh]bq_kdh]h gZmqgh]h p_gljZ J:FG

�FJGP� \ ]� H[gbgkd_ [ue jZajZ[hlZg ijh_dl p_gljZ ijhlhg�bhgghc emq_\hc l_jZibb \ BN<W� ij_^iheZ�

]Zxsbc fh^_jgbaZpbx kms_kl\mxs_]h mkdhjbl_evgh]h dhfie_dkZ BN<W ^ey kha^Zgby f_^bpbgkdbo imqdh\

ijhlhgh\ b bhgh\ m]e_jh^Z�

< ^Zgghc jZ[hl_ ijb\h^ylky iZjZf_lju fh^_jgbabjh\Zggh]h mkdhjbl_evgh]h dhfie_dkZ BN<W b
khh[sZ_lky l_dms__ khklhygb_ ^_e ih _]h kha^Zgbx�

������	�

$QWLSRY <X�0� $QIHURY 1�(�� %DWDULQ 9�$� HW DO� 3URWRQ�,RQ %HDP 7KHUDS\ )DFLOLW\ DW ,+(3� ,+(3 3UHSULQW

�������� ± 3URWYLQR� ����� ± S� �� ILJV� �� WDEOHV �� UHIV� � ��

9DVW FOLQLFDO UDGLRWKHUDS\ H[SHULHQFH KDV SURYHG WKDW SURWRQ DQG HVSHFLDOO\ FDUERQ LRQ EHDPV DUH WKH PRVW

HIIHFWLYH ZD\ IRU FDQFHU WUHDWPHQW�

7KH SDUDPHWHUV LI ,+(3 SURWRQ EXVWHU V\QFKURWURQ DUH YHU\ FORVH WR WKH RQHV RSWLPDO IRU SURWRQ�FDUERQ LRQ

EHDP WKHUDS\� SURWRQ EHDP LQWHQVLW\ DYDLODEOH LQ SUHVHQW WLPH LV VXEVWDQWLDOO\ PRUH WKDQ QHHGHG IRU PHGLFDO SXU�

SRVHV� $ PRGLILHG ��� 0H9 OLQDF ZLOO EH XVHG IRU FDUERQ LRQV LQMHFWLRQ WR EXVWHU V\QFKURWURQ� 3URWRQ DQG FDUERQ LRQ
EHDPV H[WUDFWHG IURP EXVWHU ZLOO WKHQ EH DFFXPXODWHG LQ WKH 8��� V\QFKURWURQ� WKDW ZLOO EH XVH DV D VWRUDJH ULQJ� 7KH

EHDP IURP WKH 8��� FDQ EH H[WUDFWHG WR QXPHURXV PHGLFDO WUHDWPHQW DUHDV SODFHG LQ RQH RI WKH H[SHULPHQWDO KDOOV�

,Q WKLV UHSRUW WKH SDUDPHWHUV RI PRGHUQL]HG DFFHOHUDWRU FRPSOH[ DQG SUHVHQW VWDWXV RI ZRUNV LQ WKLV GLUHFWLRQ

DUH SUHVHQWHG�

¤ =hkm^Zjkl\_gguc gZmqguc p_glj
Jhkkbckdhc N_^_jZpbb

Bgklblml nbabdb \ukhdbo wg_j]bc� ����
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Debgbq_kdb_ bkke_^h\Zgby \ h[eZklb emq_\hc l_jZibb� \uiheg_ggu_ \ ihke_^g__ \j_fy� ^h�

dZaZeb� qlh imqdb ijhlhgh\ b hkh[_ggh bhgh\ m]e_jh^Z y\eyxlky gZb[he__ kh\_jr_gguf bgkl�

jmf_glhf ^ey e_q_gby hgdheh]bq_kdbo aZ[he_\Zgbc� AZ jm[_`hf ieZgbjm_lky kha^Zgb_ � gh�

\uo ki_pbZebabjh\Zgguo p_gljh\� \ dhlhjuo kh\f_klgh [m^ml bkihevah\Zlvky imqdb ijhlhgh\

b bhgh\�

< khklZ\_ mkdhjbl_evgh]h dhfie_dkZ BN<W �]� Ijhl\bgh� bf__lky dhevp_\hc ijhlhgguc

mkdhjbl_ev �[mkl_j�� iZjZf_lju dhlhjh]h [ebadb d hilbfZevguf ^ey mkdhj_gby b bhgh\ m]e_�

jh^Z� <u\_^_ggu_ ba [mkl_jZ imqdb ijhlhgh\ beb bhgh\ m]e_jh^Z fh]ml [ulv gZdhie_gu \

dhevp_\hf mkdhjbl_e_ M���� Z aZl_f \u\_^_gu \ h^bg ba wdki_jbf_glZevguo aZeh\� \ dhlhjhf

fh`gh [m^_l jZaf_klblv g_kdhevdh f_^bpbgkdbo ijhp_^mjguo ihf_s_gbc� G_^Ze_dh hl Ijh�

l\bgh� \ H[gbgkd_� fgh]h e_l jZ[hlZ_l F_^bpbgkdbc jZ^bheh]bq_kdbc gZmqguc p_glj �FJGP��

bf_xsbc ohjhrmx gZmqgmx b debgbq_kdmx [Zam�

< ��������� ]]� kh\f_klgh khljm^gbdZfb BN<W b FJGP [ue ih^]hlh\e_g ijh_dl p_gljZ

ijhlhg�bhgghc emq_\hc l_jZibb \ BN<W� ij_^iheZ]Zxsbc fh^_jgbaZpbx kms_kl\mxs_]h mk�

dhjbl_evgh]h dhfie_dkZ BN<W ^ey kha^Zgby f_^bpbgkdbo imqdh\ ijhlhgh\ b bhgh\ m]e_jh�

^Z >�� �@� < ���� ]h^m d jZ[hlZf ih jZajZ[hld_ ZiiZjZlmju ^ey ^Zggh]h ijh_dlZ ih^dexqbeky

GBBWN:�

< ^Zgghc jZ[hl_ ^Z_lky djZldh_ hibkZgb_ ijh_dlZ fh^_jgbaZpbb mkdhjbl_evgh]h dhfie_dkZ

BN<W b khh[sZ_lky h l_dms_f khklhygbb ^_e�
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Wg_j]bb� bgl_gkb\ghklb b kihkh[u \u\h^Z imqdh\ ijhlhgh\ b bhgh\ ^ey emq_\hc l_jZibb

hij_^_eyxlky debgbq_kdbfb lj_[h\Zgbyfb� dhlhju_ \hagbdeb \ j_amevlZl_ fgh]he_lgbo bk�

ke_^h\Zgbc \h fgh]bo p_gljZo >�@� Debgbq_kdb_ aZ^Zqb hij_^_eyxl g_h[oh^bfu_ l_ogbq_kdb_

lj_[h\Zgby d mkdhjbl_evghfm dhfie_dkm �kf� lZ[e� ���

LZ[ebpZ �� Hkgh\gu_ l_ogbq_kdb_ lj_[h\Zgby d p_gljm ijhlhg�bhgghc emq_\hc l_jZibb�

Ijhlhgu Bhgu m]e_jh^Z K
��

FZdkbfZevgZy dbg_lbq_kdZy wg_j]by ���Fw< ���Fw<�gmdehg

FZdkbfZevgZy fZ]gblgZy `_kldhklv >+5@ ���� L�f ���� L�f

<u\h^ imqdZ ba mkdhjbl_ey F_^e_gguc \u\h^

Ihi_j_qgu_ jZaf_ju imqdZ gZ fbr_gb �):+0� a� ff a� ff

FZdkbfZevgZy bgl_gkb\ghklv imqdZ gZ fbr_gb �u��
�
k_d

��
�u��

�
k_d

��
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Kms_kl\mxsZy \ gZklhysbc fhf_gl kbkl_fZ bg`_dpbb ijhlhgh\ \ ���=w< ijhlhgguc kbg�

ojhljhg BN<W \dexqZ_l \ k_[y ijhlhgguc ebg_cguc mkdhjbl_ev MjZe��� gZ wg_j]bx �� Fw<

b [ukljhpbdebjmxsbc ijhlhgguc kbgojhljhg � [mkl_j� Ijhlhgu� \u\_^_ggu_ ba ebg_cgh]h

mkdhjbl_ey MjZe���� bg`_dlbjmxlky \ [mkl_j� ]^_ mkdhjyxlky ^h wg_j]bb ���� =w<� AZ � k_dmg�

^u \ [mkl_j_ ihke_^h\Zl_evgh mkdhjyxlky b aZl_f bg`_dlbjmxlky \ ijhlhgguc kbgojhljhg ��

k]mkldh\ ijhlhgh\� ke_^mxsbo k qZklhlhc a�� =p� Hkgh\gu_ iZjZf_lju [mkl_jZ ijb\_^_gu \

lZ[e� ��

LZ[ebpZ �� Hkgh\gu_ iZjZf_lju [mkl_jZ�

I_jbf_lj hj[blu ����� f

Bg^mdpby fZ]gblgh]h ihey ����y��� L

FZ]gblgZy `_kldhklv ����y���� LÂf

Wg_j]by bg`_dpbb ijhlhgh\ �� Fw<

>bZiZahg wg_j]bb mkdhj_gguo ijhlhgh\ ���y���� Fw<

FZdkbfZevgZy qZklhlZ jZ[hlu ���� =p

Bgl_gkb\ghklv ijhlhgh\ \ bfimevk_ �y����
��

<Zdmmf ��
��
Lhjj

< gZklhys__ \j_fy fbgbfZevgZy wg_j]by ijhlhgh\� mkdhjy_fuo \ [mkl_j_� ��� Fw<� qlh oh�

jhrh khhl\_lkl\m_l lj_[h\Zgbyf ijhlhgghc emq_\hc l_jZibb� >hklb]gmlu_ bgl_gkb\ghklb

ijhlhggh]h imqdZ \ [mkl_j_ aZf_lgh ij_\urZxl lj_[m_fu_ ^ey ijhlhgghc emq_\hc l_jZibb�

DZd \b^gh ba lZ[e� �� \ dhgp_ pbdeZ mkdhj_gby fZ]gblgZy kbkl_fZ [mkl_jZ m^_j`b\Z_l ijh�

lhgu� fZ]gblgZy `_kldhklv dhlhjuo ijZdlbq_kdb kh\iZ^Z_l k lj_[m_fhc ^ey mkdhj_gby bhgh\

m]e_jh^Z K
�� ijb wg_j]bb ��� Fw<�gmdehg� BlZd� fZ]gblgZy kbkl_fZ kms_kl\mxs_]h \ BN<W

mkdhjbl_ey�[mkl_jZ ohjhrh khhl\_lkl\m_l lj_[m_fhc ^ey bhgghc K�� l_jZibb� Ohjhrbc \Zdm�

mf b \ukhdbc l_fi mkdhj_gby \ [mkl_j_ y\eyxlky iheh`bl_evgufb nZdlhjZfb ijb mkdhj_gbb

fgh]haZjy^guo bhgh\�

I_j_\_klb ebg_cguc mkdhjbl_ev EM��� gZ mkdhj_gb_ bhgh\ m]e_jh^Z g_evay� ihwlhfm gZfb

jZkkfZljb\Z_lky \ZjbZgl bg`_dpbb bhgh\ m]e_jh^Z K�� \ [mkl_j ba ebg_cgh]h mkdhjbl_ey

B�����

Ihke_^h\Zl_evgh \k_ we_f_glu ieZgb�

jm_fh]h fh^bnbpbjh\Zggh]h mkdhjbl_ev�

gh]h dhfie_dkZ \dexqZxl� eZa_jguc bhg�

guc bklhqgbd� ebg_cguc mkdhjbl_ev

B����� dZgZe bg`_dpbb imqdZ bhgh\ ba

B���� \ [mkl_j� ebg_cguc mkdhjbl_ev

EM���� kbkl_fu \\h^Z imqdZ \ [mkl_j� mk�

dhjbl_ev�[mkl_j� dZgZe \u\h^Z imqdZ \

dhevp_\hc mkdhjbl_ev M���� M���� jZ[h�

lZxsbc \ j_`bf_ gZdhibl_ey� kbkl_fm \u�

\h^Z imqdZ ba M����

GZ jbk� � ihdZaZgZ ko_fZ \aZbfgh]h

jZkiheh`_gby ebg_cguo mkdhjbl_e_c

B���� b EM���� dhevp_\h]h mkdhjbl_ey�

[mkl_jZ� mkdhjbl_ey M���� wdki_jbf_g�

lZevgh]h aZeZ �;< b ieZgbjm_fuo mklZgh�

\hd ^ey emq_\hc l_jZibb�

B����

;mkl_j

MjZe���

Kbgojhljhg M���

AZe �;<

��� f

MklZgh\db emq_\hc l_jZibb

Jbk� �� Ko_fZ jZkiheh`_gby mkdhjbl_e_c BN<W b

ieZgbjm_fuo mklZgh\hd ^ey emq_\hc l_jZibb�
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���� Hkh[_gghklb mkdhj_gby e_]dbo bhgh\

Ebg_cguc mkdhjbl_ev B���� >�@ [ue kijh_dlbjh\Zg b bkihevah\Zeky \iehlv ^h ihke_^g_�
]h \j_f_gb ^ey mkdhj_gby ijhlhgh\� Ijb i_j_oh^_ hl mkdhj_gby ijhlhgh\ �=�$  �� d bhgZf k
=�$ d ��� g_\hafh`gh khojZgblv lhl `_ l_fi mkdhj_gby iml_f ^\mdjZlgh]h m\_ebq_gby mkdh�
jyxs_]h ihey ba�aZ h]jZgbq_gbc dZd ih fhsghklb� lZd b ih ijh[hyf� Mkdhj_gb_ bhgh\ fh`gh
j_Zebah\Zlv� kgbab\ l_fi mkdhj_gby \ � jZaZ� < wlhf kemqZ_ ijb ijhoh`^_gbb qZklbp_c yq_cdb
mkdhjyxs_c kljmdlmju nZaZ mkdhjyxs_]h ihey baf_gy_lky g_ gZ �S �dZd ^ey ijhlhgh\�� Z gZ �S
�mkdhj_gb_ gZ djZlghklb Q  ��� Wnn_dlb\ghklv mkdhj_gby ijb wlhf iZ^Z_l ba�aZ mf_gvr_gby
nZdlhjZ ijhe_lgh]h \j_f_gb �ih^jh[g__ kf� \ jZ[hl_ >�@�� < lhf kemqZ_� dh]^Z Zi_jlmjZ ljm[db
^j_cnZ agZqbl_evgh f_gvr_ _z ^ebgu� qlh kijZ\_^eb\h \ B���� \kx^m� djhf_ gZqZevghc qZklb�
nZdlhj ijhe_lgh]h \j_f_gb \h \k_o aZahjZo kgb`Z_lky \ nbdkbjh\Zggh_ qbkeh jZa �gZ djZlgh�
klb Q  � hg khklZ\ey_l ����� hl ³klZg^Zjlgh]h´ kemqZy k djZlghklvx Q  ��� Ih jZkq_lm ijb g_�
baf_gghc nZa_ mkdhj_gby gZijy`_gby 8L \h ,, b ,,, j_ahgZlhjZo ^he`gu [ulv baf_g_gu ijb
mkdhj_gbb ^_cljhgh\ b jZaebqguo bhgh\ m]e_jh^Z lZd� dZd mdZaZgh \ lZ[e� �� ]^_ 8S � ghfb�
gZevgh_ agZq_gb_ we_dljbq_kdh]h ihey ijb mkdhj_gbb ijhlhgh\�

LZ[ebpZ �

Bhg G� �
��

�� �

��

�

�
�

��

�
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8L�8S ����� ����� ����

Ba lZ[e� � \b^gh� qlh mkdhj_gb_ bhgh\ m]e_jh^Z k =  ��� beb ^_cljhgh\ \ ,, b ,,, j_ahgZ�
lhjZo \hafh`gh ^Z`_ ijb ihgb`_gghf gZijy`_gbb� Z bhgZ m]e_jh^Z k =  � � ijb ^himklbfhf
nhjkbjh\Zgbb� H^gZdh \ gZqZevghc qZklb mkdhjbl_ey �i_j\u_ ����� ljm[hd ^j_cnZ ,�]h j_ahgZ�
lhjZ� lZf� ]^_ Zi_jlmju ljm[hd ^j_cnZ kjZ\gbfu k ^ebghc ljm[hd� nZdlhj ijhe_lgh]h \j_f_gb
klZgh\blky aZf_lgh f_gvrbf� ³Ijh\bkZgb_´ we_dljbq_kdh]h ihey \gmljv ljm[hd ^j_cnZ gZ \_�
ebqbgm ihjy^dZ jZ^bmkZ Zi_jlmju agZqbl_evgh mf_gvrZ_l nZdlhj ijhe_lgh]h \j_f_gb gZ hkb
mkdhjbl_ey� ^_eZ_l _]h kms_kl\_ggh aZ\bkysbf hl jZ^bZevghc dhhj^bgZlu� Z lZd`_ g_ijhihj�
pbhgZevgh baf_gy_l _]h \^hev gZqZevghc qZklb mkdhjbl_ey� Wlhl g_ijbylguc wnn_dl� kms_kl�
\mxsbc b ijb ³klZg^Zjlghf´ mkdhj_gbb ijhlhgh\� hkh[_ggh kbevgh ijhy\ey_lky ijb mkdhj_�
gbb bhgh\ gZ ih\ur_gghc djZlghklb�

���� Wdki_jbf_glZevgu_ bkke_^h\Zgby j_`bfZ mkdhj_gby ^_cljhgh\ gZ \lhjhc djZlghklb

< ��������� ]]� ^ey bamq_gby \hafh`ghklb mkdhj_gby bhgh\ k =�$  ��� [ue bkihevah�
\Zg rlZlguc bhgguc ieZaf_gguc bklhqgbd nhjbg`_dlhjZ B����� \ dhlhjhf \f_klh \h^hjh^Z
bkihevah\Zeky ^_cl_jbc� Bamqb\ ijhp_kk mkdhj_gby \ rbjhdhf bgl_j\Ze_ baf_g_gby iZjZf_l�
jh\ mkdhjbl_ey� fu h[gZjm`beb h[eZklb mklhcqb\h]h b ohjhrh \hkijhba\h^bfh]h mkdhj_gby
^_cljhgh\� GZc^_gguc oZjZdl_j ih\_^_gby mkdhjbl_ey hdZaZeky ³g_klZg^Zjlguf´� l�_� g_ khhl�
\_lkl\mxsbf gZrbf i_j\hgZqZevguf h`b^Zgbyf�

AZ\bkbfhklv dhwnnbpb_glZ aZo\ZlZ ijb mkdhj_gbb ^_cljhgh\ �hlghr_gb_ lhdZ gZ \uoh^_
mkdhjbl_ey ihke_ fZ]gblgh]h ZgZebaZlhjZ d lhdm gZ \oh^_ i_j\h]h j_ahgZlhjZ� hl gZijy`_gby
nhjbg`_dlhjZ ihdZaZgZ gZ jbk� �� LZd dZd \ klZg^Zjlghf j_`bf_ wg_j]by bg`_dlbjm_fuo
ijhlhgh\ jZ\gZ ��� d<� fZkkZ ^_cljhgZ \ � jZaZ [hevr_ ijhlhgghc� Z kdhjhklv ^_cljhgh\ gZ
\lhjhc djZlghklb ^he`gZ [ulv \ � jZaZ f_gvr_� lh h`b^Z_fh_ hilbfZevgh_ gZijy`_gb_ ^ey
^_cljhgh\ ^he`gh [ulv ��� d<� H^gZdh� dZd \b^gh ba jbk� �� ijb wlhf gZijy`_gbb bg`_dpbb
ijZdlbq_kdb gbdZdh]h aZo\ZlZ g_l� < lh`_ \j_fy ijb kms_kl\_ggh [hevrbo gZijy`_gbyo bg�
`_dpbb q_ldh \uy\eyxlky fgh]hqbke_ggu_ h[eZklb aZo\ZlZ \ mkdhj_gb_� ijbq_f \ i_j\hf agZ�
qbfhf ibd_ �hdheh ��� d<� dhwnnbpb_gl aZo\ZlZ ^hklb]Z_l |���� LZdh_ ³ih\_^_gb_´ mdZau\Z�
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_l gZ lh� qlh hilbfZevguf y\ey_lky aZo\Zl g_ \ kZfhf gZqZe_ mkdhjbl_ey� Z ]^_�lh \ jZchg_ ��
��c ^j_cnh\hc ljm[db� < lZdhf j_`bf_ ^_cljhgu ijZdlbq_kdb [_a mkdhj_gby ijhe_lZxl i_j�
\u_ ³g_wnn_dlb\gu_´ ijhf_`mldb�

Bkke_^h\Zgby \uy\beb lZd`_ g_h[uqgmx aZ\bkbfhklv dhwnnbpb_glZ aZo\ZlZ hl mjh\gy mk�

dhjyxs_]h ihey \ i_j\hf j_ahgZlhj_� < hlebqb_ hl ³klZg^Zjlgh]h´ fhghlhggh]h m\_ebq_gby

dhwnnbpb_glZ aZo\ZlZ� dhlhjh_ ^he`gh ijhbkoh^blv ijb m\_ebq_gbb ihey 8 \ur_ ihjh]Z� h[�

gZjm`beZkv j_ahgZgkgh�ih^h[gZy aZ\bkbfhklv� bf_xsZy fZdkbfmf ijb 8L  ����8S� LZd`_ hdZ�

aZehkv� qlh aZo\Zl hq_gv djblbq_g d mjh\gx nhdmkbjmxs_]h fZ]gblgh]h ihey� Mf_gvr_gb_

lhdZ \ ^j_cnh\uo ljm[dZo gZ ��� \ kjZ\g_gbb k ghfbgZevguf agZq_gb_f ijb\h^bl d j_a�

dhfm iZ^_gbx bgl_gkb\ghklb�

Bamq_gb_ mkdhj_gby bhgh\ ^_cl_jby \h \lhjhf j_ahgZlhj_ ijh^_fhgkljbjh\Zeh� qlh ihke_

khhl\_lkl\mxs_]h ih^[hjZ nZau mkdhjyxs_]h ihey \h \lhjhf j_ahgZlhj_ ihemqZ_lky mklhcqb�

\uc j_`bf� keZ[h aZ\bkysbc hl mjh\gy we_dljbq_kdh]h ihey 8L \ ij_^_eZo ���y��� 8S� LZdh_

ih\_^_gb_ ke_^h\Zeh h`b^Zlv ba \ur_mihfygmluo l_hj_lbq_kdbo hp_ghd� FZdkbfZevguc \u�

oh^ghc lhd mkdhj_gguo ^_cljhgh\ khklZ\be |�� f:�

Ihemq_ggu_ ^Zggu_ ih mkdhj_gbx ^_cljhgh\ fh`gh bkihevah\Zlv ^ey fZkrlZ[guo hp_ghd

j_`bfh\ mkdhj_gby bhgh\ m]e_jh^Z jZaguo aZjy^ghkl_c \ ��f j_ahgZlhj_� Wlb hp_gdb ijb\_�

^_gu \ lZ[e� �� ]^_ %L b %S � ghfbgZevgu_ agZq_gby nhdmkbjmxsbo fZ]gblguo ihe_c ijb mk�

dhj_gbb bhgh\ b ijhlhgh\�
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DZd \b^gh� ^ey bhgh\ m]e_jh^Z k =  � b =  � gZ djZlghklb Q  � gZijy`zgghklb mkdh�

jyxs_]h we_dljbq_kdh]h b nhdmkbjmxs_]h fZ]gblgh]h ihe_c �8L b %L� \ ��f j_ahgZlhj_ gm`gh

nhjkbjh\Zlv� ?keb ^ey &��
�� wlhl nhjkZ` gZoh^blky \ ij_^_eZo ^himklbfuo l_ogbq_kdbo \ha�

fh`ghkl_c� lh mkdhjylv bhgu m]e_jh^Z k aZjy^hf =  � g_\hafh`gh�
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BlZd� wdki_jbf_glZevgu_ bkke_^h\Zgby k mkdhj_gb_f ^_cljhgh\ gZ \lhjhc djZlghklb ih�

dZaZeb�

x mkdhjbl_ev B���� wnn_dlb\gh mkdhjy_l ^_cljhgu�

x \ B���� \hafh`gh mkdhj_gb_ bhgh\ &��
��
b &��
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���� HilbfbaZpby eZa_jgh]h bhggh]h bklhqgbdZ

Ba \ur_baeh`_ggh]h ke_^m_l� qlh ^ey mkdhj_gby \ B���� bhgh\ m]e_jh^Z bhgguc bklhq�
gbd ^he`_g kha^Z\Zlv \ ^hklZlhqghf dhebq_kl\_ bhgu \ aZjy^h\hf khklhygbb &��

�� beb emqr_
&��

��
� LZd dZd bhgbaZpbhggu_ ihl_gpbZeu ^ey wlbo khklhygbc khhl\_lkl\_ggh jZ\gu ��� b

��� w<� lh ^ey bo wnn_dlb\gh]h h[jZah\Zgby lj_[m_lky ieZafZ k l_fi_jZlmjhc \ ^bZiZahg_
���y���� w<� LZdZy \ukhdhl_fi_jZlmjgZy ieZafZ g_ fh`_l [ulv ihemq_gZ \ bhgghf bklhqgbd_
k ^m]h\uf jZajy^hf� b ihwlhfm fu bkke_^h\Zeb \ZjbZgl eZa_jgh]h bhggh]h bklhqgbdZ� < dZq_�
kl\_ bklhqgbdZ eZa_jgh]h baemq_gby fu bkihevah\Zeb ]Zah\uc KH� eZa_j k ^ebghc \hegu O

|�� fdf b \uoh^ghc wg_j]b_c a� >`� EZa_j jZ[hlZ_l gZ kf_kb ]Zah\ &2�� 1� b +H \ ijhihjpbb
����� k ^Z\e_gb_f ��� Zlf� Hilbq_kdbc j_ahgZlhj eZa_jZ h[jZah\Zg iehkdbf eZlmgguf a_jdZehf
b \uoh^guf hdghf ba debgh\b^ghc *H ieZklbgu� :i_jlmjZ \uoh^gh]h baemq_gby ��o�� ff
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m]eh\Zy jZkoh^bfhklv a� fjZ^�
Fbr_gguc [ehd khklhbl ba hilbq_kdhc kbkl_fu� nhdmkbjmxs_c eZa_jgh_ baemq_gb_ gZ

fbr_gv� fbr_ggh]h f_oZgbafZ� iha\heyxs_]h f_gylv h[emqZ_fmx lhqdm fbr_gb� b jZkrbjb�

l_evgh]h ^j_cnh\h]h ijhf_`mldZ� EZa_jgh_ baemq_gb_ nhdmkbjm_lky gZ ]jZnblh\hc fbr_gb

kn_jbq_kdbf &X a_jdZehf k nhdmkguf jZkklhygb_f ��� ff� ih^ m]ehf a��� d gZijZ\e_gbx

jZkrbjbl_evgh]h ^j_cnh\h]h ijhf_`mldZ�

>ey bkke_^h\Zgby oZjZdl_jbklbd eZa_jgh]h bklhqgbdZ bkihevah\ZeZkv f_lh^bdZ fZ]gbl�

gh]h fZkk�ki_dljhf_ljZ� Hkpbeeh]jZffu bfimevkh\ lhdZ ^ey jZaebqguo aZjy^h\uo khklhygbc�

jZa^_ey_fuo fZkk�ki_dljhf_ljhf� ihdZaZgu gZ jbk� ��

<b^gh� qlh \ gZqZevghc qZklb lh�

dh\h]h bfimevkZ �i_j\u_ � fdk� hkgh\�

gmx qZklv khklZ\eyxl bhgu k aZjy^hf

=  �� Lhd bhgh\ k aZjy^Zfb =  � agZqb�

l_evgh f_gvr_� Ijbqbghc wlh]h� \_jh�

ylgh� y\eyxlky j_dhf[bgZpbhggu_ ijh�

p_kku \ ieZaf_� Iehlghklv lhdZ ^ey =  

� gZ jZkklhygbb ��� f hl fbr_gb khklZ�

\beZ a�� f:�Ff
�
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���� Mkdhj_gb_ bhgh\ m]e_jh^Z \ ebg_c�

ghf mkdhjbl_e_ B����

Ihke_ bamq_gby hkh[_gghkl_c mk�

dhj_gby ^_cljhgh\� Z lZd`_ bkke_^h\Z�

gby b hilbfbaZpbb eZa_jgh]h bhggh]h

bklhqgbdZ� gZf \i_j\u_ m^Zehkv ihem�

qblv mklhcqb\h_ mkdhj_gb_ ��aZjy^guo

bhgh\ m]e_jh^Z \ mkdhjbl_e_ B���� e_�

lhf ���� ]h^Z� HilbfZevgu_ agZq_gby gZijy`_gby bg`_dpbb b mjh\_gv mkdhjyxs_]h <Q�ihey

\ i_j\hf j_ahgZlhj_ hdZaZebkv [ebadbfb d jZkq_lguf fZkrlZ[guf hp_gdZf� hkgh\Zgguf gZ

^Zgguo ih mkdhj_gbx ^_cljhgh\� ;_a i_j_^_ehd kbkl_fu iblZgby nhdmkbjmxs_c kbkl_fu

^j_cnh\uo ljm[hd gZf g_ m^Zehkv m\_ebqblv nhdmkbjmxs__ fZ]gblgh_ ihe_ %L ^h hilbfZevgh�

]h agZq_gby �% L  ��� %S�� Ijb % L ��� %S� bhgghf lhd_ gZ \oh^_ i_j\h]h j_ahgZlhjZ |�� f:� lhd

bhgh\ K
�� gZ \uoh^_ mkdhjbl_ey [ue jZ\_g |��� f$� Hkpbeeh]jZffu lhdh\uo kb]gZeh\ gZ
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JbF� �� Hkpbeeh]jZffu bfimevkh\ lhdZ ^ey jZa�

ebqguo aZjy^h\uo khklhygbc� jZa^_ey_fuo fZkk�

ki_dljhf_ljhf�
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\oh^_ \ , j_ahgZlhj B���� b gZ \uoh^_ mkdhjbl_ey ihdZaZgu gZ jbk� �� Dhwnnbpb_gl aZo\ZlZ \

wlhf \ZjbZgl_ khklZ\be khhl\_lkl\_ggh | ��� F_gvrZy \_ebqbgZ aZo\ZlZ h[tykgy_lky dZd g_�

hilbfZevghc fZ]gblghc nhdmkbjh\dhc� lZd b g_kh\_jr_gkl\hf \oh^ghc hilbdb nhjbg`_dlhjZ

ijb jZ[hl_ k eZa_jguf bhgguf bklhqgbdhf� Fu ij_^iheZ]Z_f \g_klb ^he`gu_ l_ogbq_kdb_

baf_g_gby \ khhl\_lkl\mxsb_ kbkl_fu \ [eb`Zcr__ \j_fy�

BlZd� wdki_jbf_glZevgh ^hdZaZgh� qlh \ B���� fh]ml mklhcqb\h mkdhjylvky bhgu

m]e_jh^Z�
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< ���� ]h^m \ GBBWN: kh\f_klgh k BN<W gZqZlh ijh_dlbjh\Zgb_ dZgZeZ i_j_\h^Z imqdZ

ba B���� \ [mkl_j� h[_ki_qb\Zxs_]h ljZgkihjlbjh\dm imqdh\ ijhlhgh\� ^_cljhgh\ b y^_j m]�

e_jh^Z hl ebg_cgh]h mkdhjbl_ey B���� ^h \\h^gh]h k_ilmf�fZ]gblZ� jZkiheh`_ggh]h \ ��f

ijyfhebg_cghf ijhf_`mld_ [mkl_jZ� <aZbfgh_ jZkiheh`_gb_ [mkl_jZ� ebg_cguo mkdhjbl_e_c

MjZe��� b B����� Z lZd`_ dZgZeh\ \\h^Z imqdZ \ [mkl_j b i_j_\h^Z imqdZ ba [mkl_jZ \ mkdhjb�

l_ev M��� ihdZaZgh gZ jbk� ��

IeZgbjm_fuc dZgZe i_j_\h^Z imqdZ ba B���� \ [mkl_j �,9 gZ jbk� �� \dexqZ_l � d\Z^jm�

ihevguo ebga� � ]hjbahglZevguo ih\hjhlguo ^bihey b � \_jlbdZevguo dhjj_dlbjmxsbo ^bih�

ey� >\Z ^bihey FG��� b FG��� hkms_kl\eyxl ih\hjhl imqdZ gZ gZijZ\e_gb_ [mkl_jZ b

ijh\h^dm ljZkku imqdZ f_`^m dhehggZfb \ aZe_ [mkl_jZ� ^biheb FG��� b FG��� h[_ki_qb\Zxl

ih\hjhl ljZkku \ gZijZ\e_gbb \\h^Z imqdZ \ [mkl_j� >\Z \_jlbdZevguo dhjj_dlbjmxsbo ^bih�

ey �FD<� b FD<�� \ dhgp_ dZgZeZ g_h[oh^bfu ^ey ihkZ^db \\h^bfh]h imqdZ gZ hj[blm [mkl_�

jZ� D\Z^jmihevgu_ ebgau h[_ki_qb\Zxl nhdmkbjh\dm imqdZ b kh]eZkh\Zgb_ hilbdb b ^bki_j�

kbb gZ \oh^_ \ [mkl_j� LjZkkZ dZgZeZ ijhoh^bl gZ \ukhl_ ���� ff hl mjh\gy qbklh]h iheZ�
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Jbk� �� Hkpbeeh]jZffu lhdh\uo kb]gZeh\ bhgh\ m]e_jh^Z gZ \oh^_ b \uoh^_ mkdhjbl_ey B�����

Kdhjhklv jZa\_jldb � � fdk gZ ^_e_gb_�
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=jZnbdb h]b[Zxs_c imqdZ b ^bki_jkbb ihdZaZgu gZ jbk� �� ]^_ lZd`_ ihdZaZgh jZkiheh`_�

gb_ ^\mo kl_ghd� q_j_a dhlhju_ ijhoh^bl ljZkkZ imqdZ dZgZeZ� Djhf_ wlh]h� ljZkkZ dZgZeZ �gZ

mqZkld_ f_`^m d\Z^jmihevgufb ebgaZfb /�) b /�'� i_j_k_dZ_lky k dZgZehf i_j_\h^Z imqdZ

ijhlhgh\ ba [mkl_jZ \ M��� �dZgZe ,, gZ jbk� �� b dZgZehf k[jhkZ imqdZ gZ ih]ehlbl_ev �dZgZe

9�� GZ wlhf mqZkld_ hj]Zgbam_lky i_j_k_q_gb_ bhghijh\h^h\ dZgZeh\ k mklZgh\dhc rb[_jguo

aZl\hjh\�

LjZkkZ \\h^Z imqdZ \ [mkl_j ihdZaZgZ gZ jbk� �� <\h^ imqdZ ijhba\h^blky \ ]hjbahglZevghc

iehkdhklb \ ��c ijhf_`mlhd� ih^ m]ehf ��� fjZ^ hlghkbl_evgh hj[blu [mkl_jZ� Ijb wlhf

ljZkkZ \\h^Z ijhoh^bl fbfh ³s_db´ [ehdZ �F� dhevp_\h]h we_dljhfZ]gblZ [mkl_jZ k ^hklZlhq�

guf aZiZkhf� <\h^ghc k_ilmf�fZ]gbl kf_s_g ih Zabfmlm mkdhjbl_ey \ gZijZ\e_gbb ^\b`_gby

imqdZ gZ ��� ff hlghkbl_evgh k_j_^bgu ��]h ijhf_`mldZ� >ebgZ k_ilmfZ ij_^iheZ]Z_lky

a��� f� lhesbgZ lhdh\hc i_j_]hjh^db � ff� Gh` k_ilmfZ jZkiheZ]Z_lky gZ dhhj^bgZl_ ��� ff

lZd `_� dZd m ^_ckl\mxs_]h \\h^gh]h k_ilmf�fZ]gblZ� GZ f_klh [ehdZ �F� gm`gh mklZgh\blv

[ehd k jZkrbj_gghc Zi_jlmjhc b� khhl\_lkl\_ggh� k jZkrbj_gghc \Zdmmfghc dZf_jhc� M^Zjguc

[Zfi�fZ]gbl �M;F� mklZgZ\eb\Z_lky \ ijhf_`mld_ ��[ b bf__l ^ebgm a��� f� M]he ih\hjhlZ

imqdZ \ M;F hdheh �� fjZ^� <aZbfgh_ jZkiheh`_gb_ KF b M;F lZdh\h� qlh \hafh`gZ g_ lhev�

dh h^ghh[hjhlgZy� gh b ^hklZlhqgh wnn_dlb\gZy ^\moh[hjhlgZy bg`_dpby�

>ey gZkljhcdb dZgZeZ b dhgljhey aZ iZjZf_ljZfb imqdZ ij_^mkfZljb\Z_lky mklZgh\dZ baf_�

jbl_e_c ijhnbey imqdZ \ ^\mo iehkdhklyo� m ebga /�)� /�)� /�'� /�' b gZ \oh^_ \ k_ilmf�

fZ]gbl� Z ^ZlqbdZ bgl_gkb\ghklb imqdZ � gZ mqZkld_ \\h^Z �hdheh ebgau /�'��

Jbk� �� Ko_fZ \aZbfgh]h jZkiheh`_gby [mkl_jZ� ebg_cguo mkdhjbl_e_c MjZe��� b B����� Z lZd`_ dZ�

gZeh\ i_j_\h^Z imqdh\ \ [mkl_j b \u\h^Z imqdZ ba [mkl_jZ \ M����
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Jbk� �� IhemjZaf_ju imqdZ b ^bki_jkby \ dZgZe_ i_j_\h^Z imqdZ ba B���� \ [mkl_j�

Jbk� �� LjZkkZ \\h^Z imqdZ \ [mkl_j�
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Fgh]hqbke_ggufb bkke_^h\Zgbyfb \ aZjm[_`guo b hl_q_kl\_gguo eZ[hjZlhjbyo ^hdZaZgh�

qlh kZfuf kh\_jr_gguf f_lh^hf emq_\hc l_jZibb hgdheh]bq_kdbo aZ[he_\Zgbc y\ey_lky l_jZ�

iby imqdZfb ijhlhgh\ b hkh[_ggh bhgh\ m]e_jh^Z� Ijh_dlbjh\Zgb_ b kljhbl_evkl\h gh\uo p_g�

ljh\� khq_lZxsbo f_lh^u ijhlhgghc b bhgghc emq_\hc l_jZibb� \_^_lky \ Yihgbb� =_jfZgbb�

BlZebb� :\kljbb b DblZ_�

��������� ]]� kh\f_klgh khljm^gbdZfb BN<W b FJGP [ue ih^]hlh\e_g ijh_dl p_gljZ ijh�

lhg�bhgghc emq_\hc l_jZibb \ BN<W� ij_^iheZ]Zxsbc fh^_jgbaZpbx kms_kl\mxs_]h mkdhjb�

l_evgh]h dhfie_dkZ BN<W ^ey kha^Zgby f_^bpbgkdbo imqdh\ ijhlhgh\ b bhgh\ m]e_jh^Z�

Hp_gdZ klhbfhklb kha^Zgby p_gljZ bhgghc l_jZibb gZ [Za_ BN<W b FJGP gZoh^blky gZ mjh\�

g_ a��� klhbfhklb kha^Zgby kZfhklhyl_evgh]h p_gljZ ijhlhg�bhgghc emq_\hc l_jZibb�

< j_amevlZl_ wdki_jbf_glZevguo bkke_^h\Zgbc gZ mkdhjbl_e_ B����� \uiheg_gguo \ �����

���� ]]� ijZdlbq_kdb ^hdZaZgZ \hafh`ghklv mkdhj_gby \ g_f ^_cljhgh\ b bhgh\ m]e_jh^Z�

< ���� ]� GBBWN: kh\f_klgh k BN<W ijbklmibe d bg`_g_jghfm ijh_dlbjh\Zgbx dZgZeZ

i_j_\h^Z qZklbp ba mkdhjbl_ey B���� \ [mkl_j�

IeZgbjm_fZy ^Zevg_crZy fh^_jgbaZpby B���� b kha^Zgb_ dZgZeZ i_j_\h^Z imqdZ ba B���� \

[mkl_j iha\heyl aZf_lgh jZkrbjblv \hafh`ghklb mkdhjbl_evgh]h dhfie_dkZ BN<W�

Gh\u_ \hafh`ghklb mkdhjbl_evgh]h dhfie_dkZ fh]ml [ulv bkihevah\Zgu dZd \ ijbdeZ^guo

p_eyo� lZd b \ nmg^Zf_glZevguo bkke_^h\Zgbyo�
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mkdhjbl_eyf aZjy`_gguo qZklbp� Ijhl\bgh� ����� Lhf �� k� ����
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kh\_lgbdh\� >hdmf_gl )��$'������ F_`^mgZjh^gh_ Z]_glkl\h ih Zlhfghc wg_j]bb� <_gZ� ���� bxey
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