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CDEFGHIEJKLEMHFNOKPHQMDHEJNRSTJOUNHJKGVJWXLHFEGEYNNXQMDTOMTDJHZHPDEFQMK[GEJNRFGRHQJH[JWX\MKPH[K[MH3

LKMN]NDH[KJJHZHKJKGN]KN]H^DKIEJNY_`�N�a_`�QHQMHRJNRPDEFQMKMEGVJHYIEGE]WQUEGVbPH[WcEJNROKdEQM[KNHPEDK3

MN[JHQMNFNKZJHQMNONPDHZJH]NDH[KJNRNGEdEJNR]K^HGE[KJNR�
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�GRFNKZJHQMNONQHQMHRJNRPDEFQMKMEGVJHYIEGE]WLTI3
dNJWe�f3e�fNTQPEcJHQMNPHQGEFTbgEZHGEdEJNREE]K^HGE[K3
JNR[KIJHE]JKdEJNENLEbMTGVMDK][TOH[HE�_`��NMDKJQDEO3
MKGVJHENQQGEFH[KJNR ��a_`��N QHHM[EMQM[EJJH[N]TKGVJHE
PDEFQMK[GEJNEPHGTdEJJHYNJSHDLKUNNFGRUEGEYPHQGEFTb3
gEZHKJKGN]K�hJKQMHRgEE[DELRPDNJRMHN]LEDRMVGNJEYJWE
PKDKLEMDWCi�MHGgNJKBFGNJKBcNDNJKBH^jEL�e�fBe�fBe1f�

aK]GNdNELEMHFNON]LEDEJNRBNJFN[NFTKGVJWEN[H]DKQM3
JWEHQH^EJJHQMNPKUNEJMH[H^TQGH[GN[KbM^HGVcHYDK]^DHQ
FKJJWXe�fBe�fBe�fBdMH]KMDTFJREMB[dKQMJHQMNBOHLPVbMEDJWY
KJKGN]N]H^DKIEJNYDE]TGVMKMH[_`�N�a_`�BNXSHDLNDH3
[KJNENPHQGEFTbgTbNFEJMNSNOKUNb�

kMNKJKMHLNdEQONE]HJWOKO\GELEJMWQMDHEJNRPDHQMKMW
NLEbM[KIJHEOGNJNdEQOHE ]JKdEJNEB PH\MHLTNXFHQMH[ED3
JHQMV[WFEGEJNRNNFEJMNSNOKUNRR[GRbMQR[KIJHYdKQMVb
PDHUEQQKFNKZJHQMNDH[KJNR QHQMHRJNRPDEFQMKMEGVJHYIEGE3
]WPHEEQMKJFKDMJWLN]H^DKIEJNRL�

	NQMELJKRH^DK^HMOKKPDNHDJWXFKJJWXB QH]FKJNEPDH3
^GELJH3HDNEJMNDH[KJJWX^K]WFKJJWXN^K]W]JKJNYPH][H3
GRbMNQPHGV]H[KMVNXPDNHQJKgEJNNK[MHLKMN]NDH[KJJWX
DK^HdNXLEQM ��a��[DKdK3QPEUNKGNQMK[H^GKQMNTDHGHZNNB
XNDTDZNNNMEDKPE[MNdEQOHZHGEdEJNR�kMHQMKJH[NMQR[H]LHI3
JWLPDNDEcEJNN ]KFKdOGKQQNSNOKUNNB KGZHDNMLNdEQOHYN
PDHZDKLLJHYDEKGN]KUNNHQJH[JWX\MKPH[H^DK^HMON[N]TKGV3
JHYNJSHDLKUNNBPHGTdEJJHY[DE]TGVMKME_`�N�a_`�BQIK3
MNR\MHYNJSHDLKUNNNPDEFQMK[GEJNREE[[NFEBTFH^JHLFGR
K[MHLKMN]KUNNPDHUEQQH[DKQPH]JK[KJNRQHQMHRJNRCiBPDH3
ZJH]NDH[KJNRDK][NMNR ]K^HGE[KJNRBHPDEFEGEJNRPDNELH[N
LEMHFH[GEdEJNRBTQPEcJHQMNGEdEJNR?[QE\MHPDNNQPHGV]H3
[KJNNQSHDLNDH[KJJHYKPDNHDJHYNJSHDLKUNN[[NFE^K]W
FKJJWXN^K]W]JKJNY�
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HJUEPMTKGVJKRLHFEGVPDHUEFTDBPH][HGRbgNX[DE]TGV3
MKME_`�N�a_`�HPDEFEGNMVPDHQMDKJQM[HPDN]JKOH[NXK3
DKOMEDNQMNOFGRFNKZJHQMNONMEOTgEZHQHQMHRJNRCiNNFEJ3
MNSNOKUNNXKDKOMEDKN[NFK ]K^HGE[KJNRBLHIEM^WMVPHQM3
DHEJKBOKOPHOK]KJHJK%)!�T�hHMFEGVJWEPHFLJHIEQM[K[W3
FEGEJWOHGNdEQM[EJJWENOKdEQM[EJJWEPDN]JKON�PKDKLEMDWB
XKDKOMEDNQMNON�B Q TdEMHLOHMHDWXPHQMDHEJK QMDTOMTDJKR
LHFEGVNQQGEFH[KJNRCiNEEDK]GNdJWX]HJ[]FHDH[HLQH3
QMHRJNNNPDNPKMHGHZNN�	MKMNdJWEN]H^DKIEJNRPDHQMKMW
[DK]GNdJWX QEdEJNRX[FKGVJEYcEL[ K[MHLKMN]NDH[KJJHL
DEINLEPHF[EDZKbMQR QPEUNKGVJHYH^DK^HMOE�	MDTOMTDJKR
LHFEGVPDEFQMK[GEJKJK%)!�U�kMNLHFEGNR[GRbMQRHQJH[HY
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FGRHPDEFEGEJNRHQJH[JWX\MKPH[[WcETOK]KJJHYH^DK^HMONB
PHQMDHEJNRNXSTJOUNHJKGVJWXLHFEGEYB K QNXPHLHgVb?
QNJME]KH^gEZHNGHOKGVJHZHKGZHDNMLH[K[MHLKMN]NDH[KJ3
JHZHKJKGN]K[N]TKGVJHYNJSHDLKUNNQPHQGEFTbgEYDEKGN3
]KUNEYPDHUEFTDDKQPH]JK[KJNRNNFEJMNSNOKUNNMEOTgEZH
QHQMHRJNRCiBSHDLNDH[KJNR�PDNJRMNR�DEcEJNROKONJSHD3
LKUNHJJHYPHFFEDION[DKdK3NQQGEFH[KMEGR�

lFJNLN]PEDQPEOMN[JWXPDNELH[B PH][HGRbgNX[DKdT3
TDHGHZTHPEDKMN[JHPHQMK[NMVFHQMH[EDJWYFNKZJH]BHMQGE3
FNMVFNJKLNOTN\SSEOMN[JHQMVJK]JKdEJJHYQXELWGEdEJNRB
R[GREMQR QMDTOMTDNDH[KJJKR NJMEGGEOMTKGVJKR H^DK^HMOK
N]H^DKIEJNYCiBPHGTdEJJWX[DE]TGVMKME QEKJQH[_`�N
�a_`�NQSHDLNDH[KJJWXFGRK[MHLKMN]NDH[KJJHZHOHLPV3
bMEDJHZHKJKGN]K�CHQMDHEJNEGHOKGVJWXLHFEGEYNKGZHDNM3
LH[\MHZHKJKGN]KPDEFPHGKZKEMPHNQONSHDLNDH[KJNENJSHD3
LKMN[JWXSDKZLEJMH[3PDN]JKOH[[H]LHIJWXPKMHGHZNdEQONX
N]LEJEJNYBNQPHGV]TELWX[FKGVJEYcELFGRHPNQKJNYQHQMHR3
JNRCiOKIFHZHOHJODEMJHZHPKUNEJMKBQDK[JEJNE\MHZHHPN3
QKJNRQQTgEQM[TbgEYNPHPHGJRbgEYQR^K]HYFKJJWXBKPH
[H]LHIJHQMN?NQ^K]HY]JKJNY�

lPNQKJNEOHJUEPMTKGVJHYN QMDTOMTDJHYLHFEGEY[DK]3
GNdJWXQNMTKUNRXNJKDK]GNdJWXQMKFNRX]K^HGE[KJNYPH][H3
GREMQFEGKMV]KOGbdEJNEHQTgEQM[H[KJNNLJHIEQM[KNJSHD3
LKMN[JWXPDN]JKOH[B ]JKdEJNRN Q[HYQM[KOHMHDWX[HFJNX
QGTdKRXLHIJHHPDEFEGRMVOKOJHDLKGVJHESTJOUNHJNDH[K3
JNECiBK[FDTZNX?OKOPKMHGHZNbOHJODEMJHZH[NFK�hQH3
HM[EMQM[NNQ%)!�TPDN]JKONOHGNdEQM[EJJHZHXKDKOMEDKLH3
ZTM^WMVPHGTdEJW[DE]TGVMKMEHUNSDH[ONN]H^DKIEJNRB K
OKdEQM[EJJWE?OHFNDTbMQRJK\MKPEEZHPED[NdJHYH^DK^HM3
ON�

h\MHLQGTdKEPDHUEQQKJKGN]K[QHHM[EMQM[NNQHQMDTOMTD3
JHYLHFEGVb�%)!�U�[OGbdKEM[QE^RQGEFTbgNE\MKPW5
�� SHDLNDH[KJNENPDEH^DK]H[KJNEN]H^DKIEJNY[UNSDH[Tb

SHDLTBJKPDNLEDB QNQPHGV]H[KJNELQPNDKGVJHYDK][EDM3
ONmEDLNρe�fB[QHHM[EMQM[NNQ[WDKIEJNEL

,aρ = ϕ  ���

ZFE�?cKZQPNDKGNnϕ?MEOTgEE]JKdEJNETZGKQPNDKGNmED3
LNBOKOPHOK]KJHJK%)!�V"n

��������������	����������� !������"

�� JKOHPGEJNE MEOTgEZHLKQQN[KFKJJWX �FGRHFJHZHOKFDK
NGNPHQGEFH[KMEGVJHQMNOKFDH[BQSHDLNDH[KJJWXFGRDK]3
GNdJWXoQEdEJNYpPDHQMKMW[HFJHLNGNJEQOHGVONXQEKJ3
QKXNQQGEFH[KJNR�n

�� PED[NdJWEH^DK^HMOKNKJKGN]LKQQN[KFKJJWXQUEGVb[W3
FEGEJNRMEOTgEYNJSHDLKUNNFGRDEcEJNRQNMTKUNHJJHYB
FNKZJHQMNdEQOHY N NFEJMNSNOKUNHJJHY ]KFKd QHZGKQJH
UEGE[HYSTJOUNNW���DKQPH]JKbgEYQNQMELWBM�E�
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ZFE��B 1,i n= ?HQJH[JWE]KFKdNBDEcKELWEDKQPH]JKbgEYQN3
QMELHY�a�_`�BMKONEBdMH
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ZFE � N � ? QPEOMDKGVJH3\JEDZEMNdEQONENPDHQMDKJQM[EJJWE
PDN]JKONQHQMHRJNRC�e�fBe�fnγ?PHOK]KMEGVBTdNMW[KbgNY
HQH^EJJHQMV[HQPDNRMNRHPEDKMHDHLH^DK^HMKJJHZHLKMEDNK3
GK�

�JKGN]N]H^DKIEJNY]FEQVLHIJHPDEFQMK[NMV[[NFE QH3
[HOTPJHQMNPHQGEFH[KMEGVJHDEKGN]TELWX\MKPH[e�fBe�f5
K� [WFEGEJNEPEDEFJEZH�ZGK[JHZH�PGKJK�%)!�V8�n
^� [WFEGEJNESHJKBNQOKIEJJHZHKFFNMN[JWLcTLHL����n
[� TQNGEJNE ZDKJNUHMFEGVJWXSDKZLEJMH[PEDEFJEZHPGKJK

�FHGEYPDHQMKMWBTdKQMOKLHdE[HZHPT]WDRBTDEMDW�]KQdEM
DEKGN]KUNN HPEDKUNN FNSSEDEJUNDH[KJNR QMKMNdJHZH
N]H^DKIEJNR�PHQMDHdJH�QPDEFQMK[GEJNELOKIFHYQMDHON
[[NFERDOHQMJHY�NGNU[EMHRDOHQMJHY�STJOUNN�WY�Z�B�Y�BM�E�
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ZFE[�?HPEDKMHDFNSSEDEJUNDH[KJNRBQPHQGEFTbgNLJKGH3
IEJNELFNSSEDEJUNKGVJHYLKQONJKNQXHFJHEN]H^DKIEJNE
PEDEFJEZHPGKJK�%)!�V8�n
Z� QEZLEJMKUNRTdKQMJNOH[PEDEFJEZHPGKJKQNQPHGV]H[KJN3

EL ZNPHME]W5 EQGNNLEEMQRSDKZLEJMJEOHMHDHYSHDLWQ
HMGNdJHYHMSHJKRDOHQMVbNQHHM[EMQM[EJJHNLEbgNYHP3
DEFEGEJJWEZDKJNUWPEDEXHFH[PHRDOHQMNBMHEQGNJKNJ3
MED[KGE��BYB��r��s∆��RDOHQMVZ�Y\GELEJMKSHJKPGHgKFVb
∆\�∆�YHMGNdKEMQRHMRDOHQMNKJKGN]NDTELHZHSDKZLEJMKJK
δBMHPDH[EDRbMQRMDNZNPHME]W5
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M�E�\GELEJM��BY�PDNJKFGEINM^HGEERDOHLTTdKQMOTPHQDK[3
JEJNbQSHJHLn

]��BYB�
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M�E�\GELEJM��BY�PDNJKFGEINM^HGEEMELJHLTTdKQMOTn

]��BYB�
�
�qR��BYB�
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M�E�\GELEJM��B Y�PDNJKFGEINMSHJT�aEKGN]KUNRGHOKGVJHZH
KGZHDNMLKB NQPHGV]TbgEZH ZNPHME]W ���B ���B ���B PH][HGREM
[WPHGJNMVPDHUEFTDTQEZLEJMKUNNPEDEFJEZHPGKJKBM�E�HQT3
gEQM[NMVDK]^NEJNEN]H^DKIEJNRCiJKQHPTMQM[TbgNE\GE3
LEJMW[QHHM[EMQM[NNQNXDKJINDH[KJNEL[QMDTOMTDJHYLH3
FEGN�%)!�U���GRTFKGEJNRLEGONXSDKZLEJMH[N]H^DKIEJNRB
H^TQGH[GEJJWXcTLKLNB QHPTMQM[TbgNL \MKPHL R[GREMQR
SNGVMDKUNR[WFEGEJJHZHPEDEFJEPGKJH[HZHN]H^DKIEJNRCiB
DEKGN]TELKRQPHLHgVbLJHZHOKJKGVJHZHPDHZDKLLJH3HDNEJ3
MNDH[KJJHZHKGZHDNMLK�_dNMW[KRBdMHPEDEFJEPGKJH[WETdK3
QMONN]H^DKIEJNRCiQTgEQM[EJJHLEJVcE[QEZHOKFDK�QUE3
JW�BH^jELH^DK^KMW[KELHYPDEF[KDNMEGVJH[NFEHNJSHDLK3
UNNQJNIKEMQRBKQKLPDHUEQQQEZLEJMKUNNJK\MHL\MKPEH^DK3
^HMONLHIEM̂ WMVPDEFQMK[GEJ[[NFEJKPDK[GEJJHZHFEYQM[NRB
M�E�HPEDKMHDK[NFK

���
�
W��BY�→���BY�B  �t�

ZFEW��BY�B���BY�?STJOUNNBHPDEFEGRbgNEPEDEFJEPGKJH[HEN
QEZLEJMNDH[KJJHEN]H^DKIEJNRQHHM[EMQM[EJJHBPDNdEL

( , ) , ( , ) , 1, ,�p pS i j i j S p k= λ ∈ =  ���

ZFEλ^?NLR^3ZHQEZLEJMK�H^jEOMKPEDEFJEZHPGKJK�n�^?LJH3
IEQM[H\GELEJMH[�∆\�B∆����
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hFKGVJEYcEL \MKP NFEJMNSNOKUNN QEZLEJMNDH[KJJHZH
N]H^DKIEJNRCiQ\MKGHJJWLNHPNQKJNRLN^K]WFKJJWXNGN
SDEYLH[WLNHPNQKJNRLN^K]W]JKJNYHQTgEQM[GREMQR[]K[N3
QNLHQMNHMMDE^TELHZHTDH[JRDKQPH]JK[KJNRBH^jELKNOKdE3
QM[KKPDNHDJWXQ[EFEJNYBNXGHZNdEQOHYHDZKJN]KUNN�	HHM3
[EMQM[TbgNEKGZHDNMLWSHDLNDTbMQR Q TdEMHL QGEFTbgNX
[KDNKJMH[PDEFQMK[GEJNRH^jEOMK e�f3e�f5
• H^jEOMHPNQW[KEMQRLNJNLTLHLOGbdE[WXMHdEO �UEJMDW

MKONXSNZTDOKOPDRLHTZHGVJNOB\GGNPQBH[KGNGNHODTI3
JHQMV�NGNPDHQMHYZEHLEMDNdEQOHYSNZTDHY�MDETZHGVJN3
OHLBPDRLHTZHGVJNOHLBODTZHL�n

• H^jEOMHPNQW[KEMQR[OHJMTDJHL[NFEQTQNGEJNELOHJMT3
DH[ ]K QdEMSNGVMDKUNNNJKGHIEJNRFNSSEDEJUNKGVJHY
LKQONNGNJK^HDHLH^GKQMEYPEDEFJEZHPGKJK�FHGEYPDH3
QMKMW��

����������

CEDEdNQGEJJWENDKQQLHMDEJJWE\MKPWLHFEGNDH[KJNRBPH
QTMNBPDEFQMK[GRbMQH^HYPED[NdJTb�PHFZHMH[NMEGVJTb�H^3
DK^HMOT[NFEHN]H^DKIEJNRCiBPHGTdEJJHZH[DE]TGVMKME_`�
NGN�a_`��hSHDLKGN]H[KJJHL[NFE\MN\MKPWLHZTM^WMV
PDEFQMK[GEJWQH[HOTPJHQMVbQNQMELWHPEDKMHDJWXTDK[JE3
JNYBKNLEJJH5
�� LKQcMK^NDH[KJNE→
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ZFE��?OH\SSNUNEJMWQNZJKGK[LHLEJM∆�nX��∆��u�?JK^HD\GE3
LEJMKDJWXSTJOUNY�3[HQQMKJH[GEJNRSDKZLEJMH[N]H^DKIE3
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�� [WFEGEJNEPEDEFJEZHPGKJK→
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ZFE[∆?HPEDKMHDHUNSDH[ONN]H^DKIEJNRn[�?HPEDKMHDLKQ3
cMK^NDH[KJNROKFDKn[? ?HPEDKMHDPEDEFJEZHPGKJKn[?: ?
HPEDKMHDTMHdJEJJHZHPEDEFJEZHPGKJKn[� ?HPEDKMHDPHQM3
DHdJHZHFNSSEDEJUNDH[KJNROKFDKn[�?HPEDKMHDGNJEYJHZH
TQNGEJNRPDHN][HFJHYn[`?HPEDKMHDPH\GELEJMJHZHJKGHIE3

JNR^K]H[HZHNFNSSEDEJUNDH[KJJHZHOKFDH[n[���?HPEDKMHD
QEZLEJMNDH[KJNRH^jEOMKPEDEFJEZHPGKJKn

_uqv_	
uwB 1,k q= ?PKDKLEMDWBdNQGH[WE[EGNdNJWBPHF3

[EDZKbgNEQRPDEH^DK]H[KJNbQPHLHgVbHPEDKMHDH[BJKPDK[3
GEJJWXFEYQM[NY�	NQMELK ���3����B MKONLH^DK]HLB R[GREMQR
NQXHFJWLLHLEJMHLFGRPHQMDHEJNRGHOKGVJWXKGZHDNMLH[
PED[NdJHYH^DK^HMONN]H^DKIEJNYPDEFQMKMEGVJHYIEGE]WB
PHGTdEJJWX[DE]TGVMKME_`�NGN�a_`��hQHHM[EMQM[NNQ
\MNLNTDK[JEJNRLNSTJOUNHJKGVJKRLHFEGVPED[NdJHY�PDEF3
[KDNMEGVJHY�H^DK^HMONN]H^DKIEJNYCiLHIEM^WMVPHQM3
DHEJKBOKOPHOK]KJHJK%)!�a�

��
�������

aEKGN]KUNRLEMHFKK[MHLKMN]KUNNPED[NdJHY �PDEF[KDN3
MEGVJHY�H^DK^HMONN]H^DKIEJNYPDEFQMKMEGVJHYIEGE]WBPH3
GTdEJJWX[DE]TGVMKME_`�NGN�a_`�BPH][HGREMHPEDKMN[3
JHQSHDLNDH[KMVQIKMWEFKJJWEFGRPHFQNQMELW[MHDNdJHY
�OHLPVbMEDJHY�H^DK^HMONOHLPGEOQK�a� �K[MHLKMN]NDH3
[KJJHZHDK^HdEZHLEQMK�[DKdK3TDHGHZK�

CHFQNQMELK[MHDNdJHYH^DK^HMON MEOTgEYNJSHDLKUNN
[WPHGJREMPDN \MHLK[MHLKMN]NDH[KJJWEHPEDKUNNDKQPH]3
JK[KJNRBNFEJMNSNOKUNNMEOTgEZH QHQMHRJNRCiBHMQGEIN3
[KEMFNJKLNOT\MHZHQHQMHRJNR[PDHUEQQEGEdEJNRBDELNQQNN
NM�F�CHDE]TGVMKMKLQH[HOTPJWXQEKJQH[DK^HMW�a�OHD3
DEOMNDTbMQRNPHPHGJRbMQR^K]KFKJJWXN^K]K]JKJNY��K3
ONLH^DK]HLBLEMHFWPHQMDHEJNRSTJOUNHJKGVJWXLHFEGEYB
HPDEFEGRbgNX \MKPWPED[NdJHYH^DK^HMONN]H^DKIEJNYN
NXKGZHDNMLNDH[KJNEBR[GRbMQRNQXHFJWLLHLEJMHLFGRDK]3
DK^HMONQPEUNKGVJHZHPDHZDKLLJHZHH^EQPEdEJNR[MHDNdJHY
�OHLPVbMEDJHY�H^DK^HMONFKJJWXBK[MHLKMN]KUNROHMHDHY
]JKdNMEGVJHPH[WcKEMHPEDKMN[JHQMVNFHQMH[EDJHQMVFNKZ3
JHQMNONNGEdEJNR]K^HGE[KJNYPDEFQMKMEGVJHYIEGE]WQNQ3
PHGV]H[KJNELJH[EYcNX FHQMNIEJNYLEFNUNJW [ \MHLJK3
PDK[GEJNN�
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aK]DK^HMKJKLKMELKMNdEQOKRLHFEGVSN]NdEQOHZHPDHUEQQKXDKJEJNRMDHL^HUNMHQHFEDIKgNXMDKJQST]NHJJWXQDEFBDK]LE3

gEJJWX[JTMDNPHGNLEDJWXOHJMEYJEDH[BPDEFQMK[GEJJHZH[[NFEMEDLHZNFDHFNJKLNdEQOHYQNQMELW�CDEFGHIEJKLEMHFNOK

DKQdEMKPEDEXHFJWXPDHUEQQH[ QMK^NGN]KUNNMELPEDKMTDWMDHL^HUNMJHZHOHJUEJMDKMK�CDN[EFEJWDE]TGVMKMWDKQdEMH[XK3

DKOMEDJWXDEINLH[XDKJEJNRBDK]GNdKbgNXQRJKdKGVJWLNTQGH[NRLNPDHUEQQK�
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hQHHM[EMQM[NN Q oaTOH[HFQM[HLPHPDNZHMH[GEJNbBNQ3
PHGV]H[KJNbNH^EQPEdEJNbOKdEQM[K OHLPHJEJMH[ ODH[Np
MDHL^HUNMWQGEFTEMXDKJNMV[MKONXTQGH[NRXBPDNOHMHDWX
^TFTMQHXDKJEJWIN]JEQPHQH^JHQMVNZELHQMKMNdEQOKRKOMN[3
JHQMVOGEMHO��QGNMDHL^HUNMWPDEFQMHNMXDKJNMV^HGEE�1dB
MHFGRPDNZHMH[GEJNRNQPHGV]TbM ]KLOJTMTbQNQMELTPHGN3
LEDJWXOHJMEYJEDH[�CHGNLEDJWEOHJMEYJEDWFHGIJWH^GK3
FKMVXHDHcEYZK]HPDHJNUKELHQMVbBdMH^WH^EQPEdNMVOMDHL3
^HUNMKLPDNMHOONQGHDHFK�CHMDE^JHQMV[ONQGHDHFE]K[NQNM
HMQHFEDIKJNR[OHJUEJMDKMEMDHL^HUNMH[NGEYOHUNMH[�lP3
MNLKGVJKRMELPEDKMTDKXDKJEJNR QHQMK[GREMHM��FH�1 {4�
�EH^XHFNLWLTQGH[NELQHXDKJEJNRIN]JEQPHQH^JHQMNMDHL3
^HUNMH[R[GREMQRNXPHQMHRJJHEPEDELEcN[KJNE�lJHFHGIJH
^WMVFHQMKMHdJH\SSEOMN[JWLBdMH^WH^EQPEdNMVFHQMTPONQ3
GHDHFK[MEdEJNE[QEZH[DELEJNXDKJEJNRBOHMHDHEPDNHPMN3
LKGVJWXTQGH[NRXLHIEMQHQMK[NMV�FJEY�aE]TGVMKMWDKJEE
PDH[EFEJJWXDK^HMPHQH]FKJNbTQMDHYQM[FGRXDKJEJNRMDHL3
^HUNMHQHFEDIKgNXMDKJQST]NHJJWXQDEFPDN[EFEJW[ e�f3e�f�
�GRHPMNLN]KUNNOHJQMDTOUNN\MNXTQMDHYQM[[DKLOKXHPN3
QW[KELHYDK^HMW^WGPDH[EFEJOHLPGEOQMEDLHZNFDHFNJKLN3
dEQONXDKQdEMH[QNQPHGV]H[KJNELMEXJHGHZNYOHLPVbMEDJH3
ZHLHFEGNDH[KJNR��EGVOHLPVbMEDJHZHLHFEGNDH[KJNR?HP3
DEFEGEJNEFGNMEGVJHQMNPEDEXHFJHZHPDHUEQQK QMK^NGN]KUNN
MELPEDKMTDWMDHL^HUNMHQHFEDIKgEYMDKJQST]NHJJHYQDEFWB
JKXHFRgEYQR[JTMDNPHGNLEDJHZHOHJMEYJEDK�
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hOKdEQM[EH^jEOMKNQQGEFH[KJNR^WG[W^DKJcNDHOHPDN3
LEJRELWY[GEdE^JWXTdDEIFEJNRXPHGNLEDJWYOHJMEYJEDFGR
XDKJEJNRMDHL^HUNMJHZHOHJUEJMDKMK��
�B[WPTQOKELWYOHL3
PKJNEYo<��!- ��%�p �mDKJUNR��

hDE]TGVMKMEPDH[EFEJJHZHMDEXLEDJHZHQOKJNDH[KJNROHJ3
MEYJEDKB]KPHGJEJJHZH�
BPHGTdEJHdNQGEJJHEHPNQKJNEPH3

[EDXJHQMJHYZEHLEMDNNBOHMHDHE]KMEL^WGHPHF[EDZJTMHOHL3
PVbMEDJHYH^DK^HMOEFGRPHGTdEJNRM[EDFHMEGVJHYMDEXLED3
JHYLHFEGNINFOHQMJHZHH^jELK��DEXLEDJHE QOKJNDH[KJNE
^WGH[WPHGJEJHQPHLHgVbPDN^HDKo|��;�}%�""�&���!.4:~
�<-p�CHQGEFTbgKRH^DK^HMOKPHGTdEJJWXFKJJWX^WGK[W3
PHGJEJK[QDEFE:~./.>!�}9�"� �̀ KMEL̂ WGKQHQMK[GEJKDKQ3
dEMJKRQXELKH^jEOMKNQQGEFH[KJNR�%)!�T�B[OGbdKbgKR[QE^R
QGEFTbgNE\GELEJMW5H^jELINFOHQMN�Ω��BH^HGHdOTOHJMEY3
JEDK �Ω��BPHGOTTQMDHYQM[KFGRXDKJEJNRMDHL^HUNMHQHFED3
IKgNXMDKJQST]NHJJWX QDEF �Ω��B [H]FTcJWYH^jEL[HODTZ
OHJMEYJEDKNPHGON�Ω1��

�KDKQdEMJHYQXELEHPDEFEGEJWPH[EDXJHQMNDK]FEGK\GE3
LEJMH[5.�?PH[EDXJHQMVOHJMKOMKH^HGHdONOHJMEYJEDKQHO3
DTIKbgNL[H]FTXHLn.� ?PH[EDXJHQMVDK]FEGKH^HGHdON Q
INFOHQMVbn.�?PH[EDXJHQMVOHJMKOMKH^HGHdONOHJMEYJEDK
QPHGOHYn.1?PH[EDXJHQMVDK]FEGKPHGONQHODTIKbgNL[H]3
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