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\]̂_̂̀abc_d̀eefbg]h̀d
d
ije_̂]de]dc_gbee]d]e_a_k̀klbdebdm̂h̀b̂d]m̂]hkbd
l_dcbkm_m̂]kǹdc̀ĥ̀c]̀odpc̀ĥ̀ ]̂dqj]ee]dkbkd
g]hr]̂^̀a]k̂]d_k̂]sh]odt̀se_̀̂]e]d̀da]̂udg]hd
_edm]kmbdl]eèdejksv]nǹwd]e_a_k̀ ]̂dèdg̀ĥ]d
_k̂]hk̀dm]dl_dcbebh]dx]hl]d]d̀rr]̂^̀̂]e]dabêbd
r_k]a]k̂]odi]hdèdgh]g̀h̀n_bk]dm̀hudk]c]mm̀h_bd
h_c̀x̀h]djkdcv_ebdl_dc_gbee]d̀edk]̂b̂dl]se_dmc̀ĥ_od
\]̂]̂̂]de]dc_gbee]d_kdjkf̀ag_̀dc_b̂bèdl_dx]̂hbwd
jk_̂]def̀c]̂bwda]mcbè̂]d]dèmc_̀̂]dh_gbm̀h]d
g]hdydbh]wdcbgh]klbdcbkdjkbdm̂hbr_k̀cc_bod
\]mcbè̂]d̀ccjh̀^̀a]k̂]dcbkdlj]dcjccv_̀_d
bsk_dbh̀odzss_jks]̂]d_dlj]d̂_g_dl_dnjccv]hbwd
a]mcbè̂]d]dèmc_̀̂]dh_gbm̀h]d̀êh]dydbh]wd
m]agh]da]mcbèklbdbsk_dbh̀od\]̂]̂̂]de]dc_gbee]d
_kdjk̀dg]k̂bèdl_d̀cc_̀_bd]dr̀̂]e]dcjbc]h]d̀d
r_̀aà dlbec]wda]mcbèklbdl_d̂̀k̂bd_kd̂̀k̂bwd
g]hd{|}y|da_kĵ_od~̀dà ha]eè̂ d̀l]x]dh_mjềh]d
rej_l̀wdà dkbkd̂hbggbd̀cqjbm̀odzgg]k̀d�d
ghbk̂ d̀a]̂]̂̂]èdk]_dx̀m_d�]kdgje_̂_wdcv_jl]̂]e_d
cbkdc̀gmje]dkjbx]d]dh_�̀ề ]̂d_dx̀m]̂_̂d_kdablbd
cv]d̀xx]ks̀d_edghbc]mmbdl_d̀ĵb}m̂]h_e_nǹn_bk]od
~̀mc_̀̂]e_dc̀gbxbê_dr_kcv�dkbkdm_dm̀h̀kkbd
h̀rrh]ll̀ _̂od�j̀klbdm_dh_�̀ềkbdlbxh̀kkbd̀x]hd
rbhà b̂d_edxjb̂bodp]dcbm�dkbkdrbmm]dghbc]l]̂]d
cbkdèdm̂]h_e_nǹn_bk]d_kdg]k̂bèodzxxbes]̂]d_dx̀m_d
cbkdl]se_dm̂h̀cc_dgje_̂_wda]̂]̂̂]e_d_kdjk̀dg]k̂bèd
àg_̀d_kdablbdcv]dkbkdm_dajbx̀kbd]djk_̂]d
c̀qj̀drh]ll̀dr_kbd̀ld̀x]hk]d̀ea]kbdjk̀dl]c_k̀d
l_dc]k̂_a]̂h_dmbgh̀d_dx̀m_od\]̂]̂̂]dmjedrjbcbd]d
r̀̂]d�bee_h]dg]hd̂h]k̂ d̀a_kĵ_odpg]sk]̂]d_edrjbcbd]d
èmc_̀̂]d_dx̀m]̂̂_d̀dh̀rrh]ll̀h]dk]eef̀cqj̀o
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�ABCDEFG�FHAIG�FJGCKHGLJG�JEKMCDBNKE�JOC�G�JEPEDG�
ICG�QDEIEHHG�RCSCHNPG�FEKE�QDEHCHHGRG�QCD�GP�KEFHDE�
EDSNKGFBE"�%TGBQCDNHGRE�U�RNDGNDC�
GP�JEKFABE�IG�MDAHHN�C�RCDIADN�KCPPN�
SGEDKNHN�QCD�JEQDGDC�GP�MNVVGFESKE�IG�
KAHDGBCKHE�ICP�KEFHDE�EDSNKGFBEW�
ESKG�FQCJGC�RCSCHNPC�U�JNDNHHCDGXXNHN�
IN�AK�ICHCDBGKNHE�JEPEDC"�Y�
QEFFGVGPC�FAIIGRGICDC�MDAHHN�C�RCDIADN�
GK�JGKZAC�SDAQQG[�JEDDGFQEKICKHG�
JGNFJAKE�N�JGKZAC�JEPEDG�IGRCDFGW�
DEFFE[�RCDIC[�VGNKJE[�VPA�C�SGNPPE\
NDNKJGEKC"�Y�FHNHE�IGBEFHDNHE�JOC�
JEK�AKN�NPGBCKHNXGEKC�DGJJN�IG�
MDAHHN�C�EDHNSSG�FG�DGIAJC�GP�DGFJOGE�
IG�FRGPAQQNDC�HABEDG[�IGNVCHC[�
QNHEPESGC�JNDIGNJOC�C�JEDEKNDGJOC�
C�NPHDC�BNPNHHGC�NPHDCHHNKHE�IGMMAFC"�]GNFJAK�JEPEDC�U�
JNDNHHCDGXXNHE�INPPN�QDCFCKXN�IG�FEFHNKXC�JOGNBNHC�
Q̂O_HEJOCBGJNPF̂�̀JEBQEFHG�EDSNKGJG�IG�EDGSGKC�
RCSCHNPCa[�JOC�JEFHGHAGFJEKE�AKE�FJAIE�QDEHCHHGRE�QCD�
GP�KEFHDE�EDSNKGFBE"�bDAHHN�C�EDHNSSG�JEKMCDGFJEKE�NPPN�
KEFHDN�NPGBCKHNXGEKC�PC�JNDNHHCDGFHGJOC�HGQGJOC�ICPPN�
IGCHN�BCIGHCDDNKCN�C�NDDGJJOGFJEKE�IG�SAFHE�C�JEPEDC�PN�
KEFHDN�VAEKN�HNREPN"c
c
��JGVG�IG�JEPEDC�VGNKJE�DGFAPHNKE�CFFCDC�AHGPG�KCPPN�
QDCRCKXGEKC�IG�IGRCDFG�HABEDG�C�ICPPC�QNHEPESGC�
JNDIGERNFJEPNDG"�c
��JGVG�IG�JEPEDC�RCDIC�ONKKE�AK�CMMCHHE�QEFGHGRE�FA�EFFN[�
EJJOG�C�ICKHG"�c
��JGVG�IG�JEPEDC�DEFFE�DNMMEDXNKE�PN�BCBEDGN�C�
JEKHCKSEKE�FEFHNKXC�CMLJNJG�KCPPN�QDCRCKXGEKC�ICG�
HABEDG�ICP�HDNHHE�ADGKNDGE�C�ICPPC�QNHEPESGC�RNFJEPNDG"�
��JGVG�IG�JEPEDC�NDNKJGE�ONKKE�AK�CPCRNHE�JEKHCKAHE�
IG�VCHNdJNDEHCKC[�AK�GBQEDHNKHC�NKHGEFFGINKHC[�KCPPN�
JDCFJGHN�C�KCP�BNKHCKGBCKHE�ICG�HCFFAHG�C�FAP�FGFHCBN�
GBBAKGHNDGE"�c
��JGVG�IG�JEPEDC�VPA[�JEKHCKSEKE�PC�NKHEJGNKGKC[�
CJJCXGEKNPG�NKHGEFFGINKHG�CMLJNJG�KCPPN�QDCRCKXGEKC�
ICPPeNHCDEFJPCDEFG"c
c
%������$���f��FFEJGNKIE�G�RNDG�QDEIEHHG�QEFFGNBE�
MNDC�AK�BGg�CFQPEFGRE�IN�QEDHNDC�ESKG�SGEDKE�FAPPC�
KEFHDC�HNREPC�JEK�AKN�BNJCIEKGN�MNHHN�IG�NKSADGN�
C�QDASKC�̀DEFFEa[�BCPEKC[�NPVGJEJJOC�C�QCFJOC�
S̀GNPPE\NDNKJGEKCa[�ARN[�BEDC�C�BGDHGPPG�̀VPAa�NFFGCBC�
N�AKTGKFNPNHN�IG�QEBEIEDG�̀DEFFEa[�FCINKE�C�JCHDGEPG�
V̀GNKJEa[�PNHHASN�C�MNSGEPGKG�̀RCDICa[�C�JNDEHC�C�QCQCDEKG�
S̀GNPPE\NDNKJGEKCa"���JOG�QGh�KC�ON�QGh�KC�BCHHN"�iACFHG�
JEPEDG�PG�NVVGNBE�N�IGFQEFGXGEKC�KCG�QDEIEHHG�ICP�
HCDDGHEDGE[�PN�JEFGIICHHN�jLPGCDN�NPGBCKHNDC�JEDHNk�JOC�
JG�INKKE�G�JNKEKG�CI�G�JDGHCDG�IG�AKN�JEDDCHHN�C�FNKN�
NPGBCKHNXGEKC[�GK�HCBQG�GK�JAG�GKRCJC�DCSKN�GP�jJGVE�
FQNXXNHADNk�ICG�MNFH�MEEI�C�ICPPC�BCDCKIGKC"��c

jb�l����m�nk�mN�BEPHE�HCBQE�SPG�CFQCDHG�FEHHEPGKCNKE�
JOC�BNKSGNDC�MDAHHN�C�RCDIADN�FGN�PN�FHDNIN�QCD�AKN�

VAEKN�FNPAHC"�%e�DSNKGXXNXGEKC��EKIGNPC�
ICPPN��NKGHo�DNJJEBNKIN�IN�HCBQE�IG�
JEKFABNDC�NPBCKE�JGKZAC�QEDXGEKG�IG�
MDAHHN�C�RCDIADN�NP�SGEDKE�QCD�QDCRCKGDC�
JNKJDE�C�NPHDC�BNPNHHGC�JDEKGJOC"��EPHC�PC�
JNBQNSKC�IG�FNPAHC�QAVVPGJN�KCG�QNCFG�
QGh�FRGPAQQNHG[�KCSPG��HNHG� KGHG�SGo�IN�
RCKHeNKKG[�KCP�$CSKE� KGHE�INP�pqqr[�
QDEBEFFC�JEK�PE�FPESNK�jbGRC�N�mN_k"�
�KJOC�KCP�KEFHDE�QNCFC�GP��GKGFHCDE�
ICPPN��NPAHC�ON�GKICHHE�JNBQNSKC�QCD�
IGMMEKICDC�GP�JEKFABE�IG�MDAHHN�C�RCDIADN�
j�NKSGN�N�JEPEDGf�bDAHHN�C�RCDIADN�s�
QEDXGEKG�NP�SGEDKEk"�c
���%���t�l�%��f���K�VNFC�N�AKE�FHAIGE�

GKSPCFC�QAVVPGJNHE�FAP�uEADKNP�EM��QGICBGEPES_�v�
]EBBAKGH_�wCNPHO�ING�DGJCDJNHEDG�ICPPN� KGRCDFGH_�
]EPPCSC�%EKIEK�FG�U�FJEQCDHE�JOC�NABCKHNDC�IG�NPHDC�
IAC�QEDXGEKG�MDAHHN�C�RCDIADN[�FCHHC�QEDXGEKG�NP�SGEDKE[�
DGIAJN�GP�DGFJOGE�IG�AKN�QCDFEKN�IG�BEDGDC�IG�JNKJDE�ICP�
ps�QCD�JCKHE�C�IG�BNPNHHGC�JNDIGNJOC�ICP�rx�QCD�JCKHE"�c
b$ ����b$��]�f��FQCHHE�JEKHDERCDFE�ICPPN�DGJCDJN�
U�JOC�PN�MDAHHN�GK�FJNHEPN�KEK�FEPHNKHE�KEK�QDEHCSSC[�
BN�NIIGDGHHADN�NABCKHN�GP�DGFJOGE�IG�BEDHC�ICP�xt�QCD�
JCKHE[�SPG�NAHEDG�DGHCKSEKE�FGN�IERAHE�NPPC�CPCRNHC�
ZANKHGHo�IG�XAJJOCDG�JEKJCKHDNHG[�JEKHCKAHG�GK�BEPHG�
QDEIEHHG�JEKMCXGEKNHG[�NKKAPPNKIE�PeCMMCHHE�QEFGHGRE�ICSPG�
NKHGEFFGINKHG�ICP�MDAHHE�FHCFFE"��PG�GBQNHHG�KCSNHGRG�FAPPN�
FNPAHC�ICPPE�XAJJOCDE�QEHDCVVCDE�FAQCDNDC�G�VCKCLJG�
ICPPC�JEBQEKCKHG�VCKCLJOC�ICPPN�MDAHHN"c
%TEFFCDRNXGEKC�U�JOC�BNKSGNDC�QEJE�C�FQCFFE�PN�MDAHHN�
PEKHNKE�ING�QNFHG�JEKFCKHC�IG�KEK�NDDGRNDC�BNG�NMMNBNHG�
ZANKIE�JG�FG�FGCIC�QCD�BNKSGNDC[�C�QEG�NRCDC�HNKHC�
RCDIADC�N�HNREPN�JEKFCKHC[�SDNXGC�NPPTNQQEDHE�IG�LVDC[�
IG�FNXGNDC�PTEDSNKGFBE�JEK�QDEIEHHG�FNPAHNDG�DGJJOG�IG�
QDCXGEFG�NKHGEFFGINKHG[�QGAHHEFHE�JOC�JEK�NPHDG�DGJJOG�IG�
SDNFFG�FNHADG�C�XAJJOCDG�JEBQPCFFG�C�DNMLKNHG"�iACFHE�
FHAIGE�GKSPCFC�KEK�MN�NPHDE�JOC�JEKMCDBNDC�JOC�PN�IGCHN�
BCIGHCDDNKCN[�JNDNHHCDGXXNHN�IN�AK�BEICPPE�KAHDGXGEKNPC�
VNFNHE�FAP�JEKFABE�IG�MDAHHN�MDCFJN�C�FCJJN[�EPGE�
CgHDNRCDSGKC�IG�EPGRN[�JCDCNPG�GKHCSDNPG[�RCDIADC[�PCSABG�
C�AKN�BEICDNHN�ZANKHGHo�IG�QCFJC�C�JNDKG�VGNKJOC�
C�AK�VGJJOGCDC�IG�RGKE[�U�AK�RCDE�C�QDEQDGE�jFHGPC�IG�
RGHNk"�%TGBQEDHNKXN�IG�ZACFHN�IGCHN�DGJEKEFJGAHN�N�
PGRCPPE�AKGRCDFNPC[�U�IGBCKHGJNHN�IN�KEG��HNPGNKG�JOC�KEK�
PN�QDNHGJOGNBE�QGh"�#CD�DGAFJGDC�N�DGQDEQEDDC�PN�IGCHN�
BCIGHCDDNKCN�AHGPGXXGNBE�AK�NJDEKGBEW�CPPC�CMMC�CFFC[�
PEJNPCdMDCFJEdFHNSGEKNPC"�%N�DGJCHHN�U�ZACPPN�IG�DGJCDJNDC�
KCG�QDEIEHHG�ICP�HCDDGHEDGE[�ZANPGHo�C�ZANKHGHo�IG�MDAHHN�C�
RCDIADN�IN�LPGCDN�JEDHN�PEJNPC�̀CPPCa��HNSGEKNPC�̀CFFCa�
JEK�PC�JNDNHHCDGFHGJOC�IG�ZANPGHo�C�MDCFJOCXXN�̀CMMCa�JOC�
QEFFEKE�EMMDGDC�G�RNKHNSSG�IGDCHHG�CI�GKIGDCHHG�IG�AKN�FNKN�
C�JEDDCHHN�NPGBCKHNXGEKC"
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