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BLHBH[GZJ�PMKTHCGH�HBDbFBCI@ACS�oQBLHMCGH4NTLHMCGZF�HLFMKRNN�LH�iNMHQHO�GHTFGQ@KCDMF�CHIKMHI�
dFPHEGAiGAA�GFLMHBCKA�BNCDKRNA��B@H^NIiKABA�I�GKRNHGK@SGHT�JHWAOBCIF�}HBBNN��IH�TGHPHT�H[]ABGAFC�CF�TGHPHXNB@FGGZF�
LHMHO�LMHCNIHMFXNIZF�NWTFGFGNA��QHCHMZF�HXFGS�XKBCH�LMHNBJHEAC�I�H[@KBCN�CKTH^FGGH4CKMN_GHPH�MFPD@NMHIKGNA
IGFiGFoQHGHTNXFBQNJ�BIAWFO��LMFEHLMFEF@AA�GFH[JHENTHBCS�NJ�LHBCHAGGHPH�NWDXFGNA�
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fH@DXNCS�CFHMFCNXFBQNF�WGKGNO�N�LMKQCNXFBQNF�GKIZQN�I�H[@KBCN�CKTH^FGGH4CKMN_GHPH�MFPD@NMHIKGNA�IGFiGFO�CHMPHI@N�
HWGKQHTNCBA�BH�BCMDQCDMHO�N�JKMKQCFMHT�EFACF@SGHBCN�CKTH^FGGZJ�HMPKGHI��BHIMFTFGGHO�GHMTKCNIGH4LMKIHIHO�[KWHO�
MFPD@NMD`bFO�LHMAEHQ�HBDbFBCI@FGNA�oQBLHMCGH4NTLHMCGZJ�HLFMKRNO�I�}HBBNN�
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)��EKCS�BCDEFGCKT�GFH[JHENTD`�CFHMFCNXFBQD`�HBGHID�_DGQRNHGNMHIKGNA�CKTH^FGGHPH�EF@K�QKQ�IK^GFOiFO�BHBCKI@A`bFO
IGFiGFoQHGHTNXFBQHO�EFACF@SGHBCN*
+��HWGKQHTNCS�NJ�B�IHLMHBKTN�LFMFTFbFGNA�CHIKMHI�N�CMKGBLHMCGZJ�BMFEBCI�XFMFW�CKTH^FGGD`�PMKGNRD��K�CKQ^F�B
GHIFOiNTN�EHQDTFGCKTN��MFPD@NMD`bNTN�LHMAEHQ�IZLH@GFGNA�oQBLHMCGH4NTLHMCGZJ�HLFMKRNO*
,��NW@H^NCS�TFCHENQD�HLMFEF@FGNA�CKTH^FGGHO�BCHNTHBCN�CHIKMK�N�LHMAEQK�NBXNB@FGNA�N�DL@KCZ�CKTH^FGGZJ�L@KCF^FO�B
CFT��XCH[Z�[Z@K�IHWTH^GHBCS�H[FBLFXNCS�GF�CH@SQH�DBIHFGNF��GH�N�DBLFiGHF�LMNTFGFGNF�LH@DXFGGZJ�WGKGNO�I�LMKQCNXFBQHO
EFACF@SGHBCN*
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lDMB�EK�C�RF@HBCGHF�LMFEBCKI@FGNF�H[�oQHGHTNXFBQHT�H[HBGHIKGNN�DLMKI@FGXFBQNJ�MFiFGNO��HCGHBAbNJBA�Q�MKW@NXGZT
KBLFQCKT�EFACF@SGHBCN�LMFELMNACNA��I�CHT�XNB@F(�L@KGNMHIKGN`�N�[`E^FCNMHIKGN`��DLMKI@FGN`�LMHNWIHEBCIHT�
DLMKI@FGN`�LMHEK^KTN��DLMKI@FGN`�WKQDLQKTN��DLMKI@FGN`�BQ@KEHT�N�EHBCKIQHO�N�C�E��a�MKTQKJ�ENBRNL@NGZ�NWDXK`CBA
DLMKI@FGXFBQNF�LMH[@FTZ�N�BLHBH[Z�NJ�MFiFGNA�B�LHTHbS`�QHMLHMKCNIGZJ�NG_HMTKRNHGGZJ�BNBCFT�GK�DMHIGF
LMFELMNACNA�N�FPH�LHEMKWEF@FGNO��lDMB�WGKQHTNC�BCDEFGCHI�B�_DGQRNHGK@SGZTN�IHWTH^GHBCATN�BNBCFTZ�MFBDMBGHPH
L@KGNMHIKGNA�LMFELMNACNA��39&�BNBCFTZ���\KQK@KIMZ�LMNH[MFCK`C�GKIZQN�KGK@NWK�N�L@KGNMHIKGNA�EFACF@SGHBCN
LMFELMNACNA�GK�HBGHIF�BHIMFTFGGZJ�NG_HMTKRNHGGZJ�CFJGH@HPNO�
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uF@S`�ENBRNL@NGZ�AI@AFCBA�_HMTNMHIKGNF�QHTLFCFGRNO�E@A�KGK@NWK�DLMKI@FGXFBQNJ�LMH[@FT�I�MKW@NXGZJ�QHTLKGNAJ�
?NBRNL@NGK�EK�C�QHTL@FQBGHF�LMFEBCKI@FGNF�H�_DGQRNHGNMHIKGNN�QHMLHMKCNIGZJ�NG_HMTKRNHGGZJ�BNBCFT�N�NJ�I@NAGNN�GK
DLMKI@FGNF�N�MKWINCNF�BHIMFTFGGZJ�QHMLHMKRNO�
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eKEKXN�QDMBK(
)��cWGKQHT@FGNF�BCDEFGCHI�B�CFHMFCNXFBQNTN�N�TFCHENXFBQNTN�HBGHIKTN�LMNGACNA�MFiFGNO�I�[NWGFBF
+��cWGKQHT@FGNF�BCDEFGCHI�B�HBGHIKTN�LHBCMHFGNA��IGFEMFGNA�N�_DGQRNHGNMHIKGNA�QHMLHMKCNIGZJ�NG_HMTKRNHGGZJ�BNBCFT�
,��VHMTNMHIKGNF�GKIZQHI�LMNQ@KEGHPH�NBLH@SWHIKGNA�QHMLHMKCNIGZJ�NG_HMTKRNHGGZJ�BNBCFT��I�HCEF@SGZJ
_DGQRNHGK@SGZJ�B_FMKJ�[NWGFBK�E@A�MFiFGNA�WKEKX�o__FQCNIGHPH�DLMKI@FGNA
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a�BHIMFTFGGZJ�DB@HINAJ�GF�IZWZIKFC�BHTGFGNA�CH��XCH�_HMTNMHIKGNF�[DEDbNJ�QHTTFMBKGCHI�N�TKMQFCH@HPHI�IZBiFO
QIK@N_NQKRNN�GFIHWTH^GH�[FW�DP@D[@FGGHPH�NWDXFGNA�TF^EDGKMHEGHO�CHMPHI@N��a�DB@HINAJ�BHIMFTFGGHO
P@H[K@NWNMD`bFOBA�oQHGHTNQN�IK^GFOiNT�_KQCHMHT�oQHGHTNXFBQHPH�MKWINCNA�BCMKGZ�BCKGHINCBA�FF�DXKBCNF�I
TNMHJHWAOBCIFGGZJ�BIAWAJ��a�}HBBNN�I�DB@HINAJ�_HMTNMHIKGNA�MZGHXGHO�THEF@N�oQHGHTNQN�IK^GFOiFO�_HMTHO�IQ@`XFGNA
BCMKGZ�I�TNMHIHF�JHWAOBCIH�CKQ^F�AI@AFCBA�IGFiGAA�CHMPHI@A��dHIFMiFGBCIHIKGNF�CHIKMGHO�N�PFHPMK_NXFBQHO�BCMDQCDMZ
IGFiGFO�CHMPHI@N�}V��FF�HMPKGNWKRNA�B�DXFCHT�BHIMFTFGGZJ�TNMHIZJ�CFGEFGRNO�N�WKMD[F^GHPH�HLZCK�BCKGHINCBA�IK^GZT
GKLMKI@FGNFT�NGCFPMKRNN�GKiFO�BCMKGZ�I�BNBCFTD�TNMHIHPH�JHWAOBCIK�
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dHEFM^KGNF�ENBRNL@NGZ�HJIKCZIKFC�QMDP�IHLMHBHI�HCGHBNCF@SGH�_HMTNMHIKGNA�CFHMFCNXFBQNJ�WGKGNO�N�DTFGNO(�LH
DLMKI@FGN`�IGFiGFoQHGHTNXFBQHO�EFACF@SGHBCS`�HMPKGNWKRNN��HLMFEF@FGN`�WKQHGHTFMGHBCFO�_DGQRNHGNMHIKGNA
HMPKGNWKRNN�GK�TF^EDGKMHEGHT�MZGQF��LMNTFGFGN`�MKW@NXGZJ�_HMT�N�TFCHEHI�IZJHEK�HMPKGNWKRNN�GK�IGFiGNO�MZGHQ��LH
NBLH@SWHIKGN`�GHMTKCNIGH4LMKIHIZJ�NBCHXGNQHI��MFPD@NMD`bNJ�EFACF@SGHBCS�HMPKGNWKRNN��LH�H[HBGHIKGN`�LMNTFGFGNA
TFM�CKTH^FGGHPH4CKMN_GHPH��GFCKMN_GHPH�MFPD@NMHIKGNA��WKLMFCHI�N�HPMKGNXFGNO�IH�IGFiGFoQHGHTNXFBQHO�EFACF@SGHBCN
HMPKGNWKRNN*�I@KEFGN`�NGBCMDTFGCKTN�MFPD@NMHIKGNA�IGFiGFoQHGHTNXFBQHO�EFACF@SGHBCN�HMPKGNWKRNN�N�CFJGH@HPNN
IGFiGFCHMPHIZJ�HLFMKRNO��CFJGNQN�WKQ@`XFGNA�QHGCMKQCHI*�LMNH[MFCFGN`�BCDEFGCKTN�LMKQCNXFBQNJ�GKIZQHI�IZLH@GFGNA
MKBXFCHI�oQHGHTNXFBQNJ�LHQKWKCF@FO��GFH[JHENTZJ�E@A�H[HBGHIKGNA�N�LMNGACNA�DLMKI@FGXFBQNJ�MFiFGNO��RF@FBHH[MKWGHBCN
oQBLHMCK��NTLHMCK�CHIKMHI�N�DB@DP*�KGK@NWD�_NGKGBHIHPH�LH@H^FGNA�HMPKGNWKRNN�GK�IGFiGFT�MZGQF��LHNBQD�NBCHXGNQHI
QHTTFMXFBQHO�NG_HMTKRNN��HLMFEF@FGN`�oQHGHTNXFBQHO�o__FQCNIGHBCN�oQBLHMCGH4NTLHMCGZJ�HLFMKRNO��MKBXFCD
oQBLHMCGH4NTLHMCGZJ�RFG��CKTH^FGGHO�BCHNTHBCN�CHIKMK��CKTH^FGGZJ�N�BCMKJHIZJ�L@KCF^FO�
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dHIMFTFGGKA�EFOBCINCF@SGHBCS�CKQHIK��XCH�QK^EZO�EFGS�XF@HIFQ�MFiKFC�TGH^FBCIH�IHLMHBHI��QKQ�@NXGZJ��CKQ�N
LMH_FBBNHGK@SGZJ��CMF[D`bNJ�HCIFCK�CH@SQH�GK�HENG(�%lKQ�EHBCNXS�DBLFJK�I�^NWGN�N�MK[HCF�%��k�oCH�GFIHWTH^GH�[FW
PMKTHCGHPH�H[MKbFGNA�B�_NGKGBKTN��N�LMF^EF�IBFPH�B�@NXGZTN�_NGKGBKTN��?KGGZO�QDMB�WKGNTKFC�IFEDbFF�TFBCH�I
_HMTNMHIKGNN�MKRNHGK@SGHO�^NWGN��H[FBLFXFGGHO�N�BXKBC@NIHO���aK^GZT�KBLFQCHT�DBLFJK�AI@AFCBA��LMF^EF�IBFPH�
PMKTHCGHF�HCGHiFGNF�N�DLMKI@FGNF�@NXGZTN�_NGKGBKTN��dFMSFWGZO�MNBQ�E@A�[@KPHBHBCHAGNA�PMK^EKG�IBFJ�IHWMKBCHI�N
DMHIGFO�EHJHEHI�BHWEKFC�GFLHGNTKGNF�HBGHIGZJ�WKQHGHI�oQHGHTNQN��LMFGF[MF^FGNF�o@FTFGCKMGZTN�LMKIN@KTN�_NGKGBHIHO
%PNPNFGZ%�N�GFDTFGNF�H[MKbKCSBA�B�EFGSPKTN�N�EMDPNTN�_NGKGBHIZTN�NGBCMDTFGCKTN��gWDXFGNF�QDMBK�%cBGHIZ�_NGKGBHIHO
PMKTHCGHBCN%�LMFE@KPKFC�_HMTNMHIKGNF�WGKGNO�H[�HBGHIGZJ�INEKJ��TFCHEKJ�N�LMNGRNLKJ�DLMKI@FGNA�@NXGZTN�_NGKGBKTN�
NJ�o__FQCNIGHPH�LHBCDL@FGNA�N�MKBJHEHIKGNA
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?NBRNL@NGK�%�@H[K@SGZF�IZWHIZ�N�DBCHOXNIHF�MKWINCNF%�WGKQHTNC�BCDEFGCHI�B�BHEFM^KGNFT�QHGRFLRNN�DBCHOXNIHPH
MKWINCNA��B�GKN[H@FF�HBCMZTN�P@H[K@SGZTN�oQH@HPNXFBQNTN��BHRNK@SGZTN�N�oQHGHTNXFBQNTN�IZWHIKTN��B�GHIZTN�[NWGFB4
THEF@ATN��NGBCMDTFGCKTN�PHBDEKMBCIFGGHPH�MFPD@NMHIKGNA�N�WF@FGHPH�_NGKGBNMHIKGNA��B�HCXFCKTN�MHBBNOBQNJ�N
WKMD[F^GZJ�QHTLKGNO�H[�DBCHOXNIHT�MKWINCNN��K�CKQ^F�B�TF^EDGKMHEGZTN�N�MHBBNOBQNTN�BCKGEKMCKTN��LMFE]AI@A`bNTN
CMF[HIKGNA�Q�NJ�BHBCKI@FGN`��dCDEFGCZ�GKDXKCBA�MK[HCKCS�B�BHHCIFCBCID`bNTN�[KWKTN�EKGGZJ�N�NG_HMTKRNHGGZTN
MFBDMBKTN��KGK@NWNMHIKCS�BHRNH4oQH@HPH4oQHGHTNXFBQNF�LMHRFBBZ��LHWGKQHTACBA�B�GKN@DXiNTN�TF^EDGKMHEGZTN�N
MHBBNOBQNTN�LMKQCNQKTN�I�oCHO�H[@KBCN�
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uF@S`�HBIHFGNA�ENBRNL@NGZ�AI@AFCBA�_HMTNMHIKGNF�LHGNTKGNA�H[DXK`bNTNBA�GFH[JHENTHBCN�LFMFJHEK�HC�CMKENRNHGGZJ
THEF@FO�oQHGHTNXFBQHPH�MKWINCNA�Q�DBCHOXNIHTD�CNLD�MKWINCNA��IK^GHBCN�DXFCK�MH@N�oQH@HPNXFBQNJ�N�BHRNK@SGZJ�_KQCHMHI
LMN�LMNGACNN�DLMKI@FGXFBQNJ�MFiFGNO�E@A�H[FBLFXFGNA�EH@PHBMHXGHPH�^NWGFH[FBLFXNIK`bFPH�MKWINCNA�H[bFBCIK�
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eKEKXN�QDMBK�IQ@`XK`C(
t�NWDXFGNF�LMHRFBBK�_HMTNMHIKGNA�QHGRFLRNN�DBCHOXNIHPH�MKWINCNA�QKQ�TNMHIHO�BCMKCFPNXFBQHO�LHIFBCQN*
t�WGKQHTBCIH�B�Q@`XFIZTN�P@H[K@SGZTN�oQH@HPNXFBQNTN��BHRNK@SGZTN�N�oQHGHTNXFBQNTN�LMH[@FTKTN�BHIMFTFGGHPH
H[bFBCIK*
t�_HMTNMHIKGNF�GKIZQHI�MK[HCZ�B�IGFiGNTN�NG_HMTKRNHGGZTN�MFBDMBKTN��oQH@HPNXFBQNTN�QK@SQD@ACHMKTN�
TF^EDGKMHEGZTN�N�GKRNHGK@SGZTN�BCKCNBCNXFBQNTN�[KWKTN�EKGGZJ�LH�DBCHOXNIHTD�MKWINCN`*
t�WGKQHTBCIH�B�HCXFCKTN�H[�DBCHOXNIHT�MKWINCNN�QMDLGFOiNJ�MHBBNOBQNJ�N�WKMD[F^GZJ�QHTLKGNO��NWDXFGNF�HLZCK
MFK@NWKRNN�LMHFQCHI�I�H[@KBCN�DBCHOXNIHPH�MKWINCNA*
t�LHGNTKGNF�BDCN�3>64LHIFBCQN��LMNGRNLHI�UWF@FGHPHY��UDP@FMHEGHPHY��UQ@NTKCNXFBQHPHY��UDBCHOXNIHPHY�NGIFBCNMHIKGNA�
3>64MFOCNGPHIKGNA*
t�WGKQHTBCIH�B�HBGHIGZTN�LH@H^FGNATN�RNMQD@AMGHO��RNQ@NXFBQHO��oQHGHTNQN��oQHGHTNQN�WKTQGDCHPH�RNQ@K�*
t�NWDXFGNF�[NWGFB4THEF@FO�RNMQD@AMGHO��RNQ@NXFBQHO��oQHGHTNQN��oQHGHTNQN�WKTQGDCHPH�RNQ@K��N�HLZCK�NJ�MFK@NWKRNN�I
}HBBNN�N�WK�MD[F^HT*
t�WGKQHTBCIH�B�HBGHIGZTN�NGBCMDTFGCKTN�PHBDEKMBCIFGGHPH�oQH@HPNXFBQHPH�MFPD@NMHIKGNA��B�HBGHIGZTN�CMFGEKTN
UWF@FGHPHY�_NGKGBNMHIKGNA��CKQBHGHTNATN�UWF@FGZJ�LMHFQCHIY�
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dHEFM^KGNF�ENBRNL@NGZ�HJIKCZIKFC�QMDP�IHLMHBHI��BIAWKGGZJ�B�_HMTNMHIKGNFT�WGKGNO��DTFGNO�N�GKIZQHI�KGK@NWK��IH4
LFMIZJ��Q@KBBNXFBQHO��GFHQ@KBBNXFBQHO�N�GFH@N[FMK@SGHO�iQH@�oQHGHTNXFBQHO�TZB@N��H[]ABGA`bNJ�oQHGHTNXFBQNF
LMHRFBBZ�EFOBCINFT�BCNJNOGHPH�BKTHMFPD@NMDFTHPH�TFJKGNWTK�MZGHXGHO�oQHGHTNQN�p�RFGHIHO�QHGQDMFGCGZO�TFJKGNWT
�GFINENTKA�MDQK�MZGQK���aCHMHF�GKLMKI@FGNF�oQHGHTNXFBQHO�TZB@N��GKXNGKA�B�QFOGBNKGBCIK��MKBQMZIKFC�BTFiKGGZO
TFJKGNWT�_DGQRNHGNMHIKGNA�MZGHXGHO�BNBCFTZ�B�FF�BCNJNFO��GFHLMFEF@FGGHBCS`�N�MNBQKTN�p�BHBDbFBCIHIKGNF�
IWKNTHEFOBCINF�N�I@NAGNF�EMDP�GK�EMDPK�QHGQDMFGCGH4MZGHXGZJ�MFPD@ACHMHI�N�BHWGKCF@SGHPH�PHBDEKMBCIFGGHPH�DLMKI@FGNA
oQHGHTNQHO���HBDEKMBCIH�I�DB@HINAJ�BTFiKGGHO�oQHGHTNQN�MKBiNMAFC�N�DP@D[@AFC�MFWD@SCKCNIGHBCS�IHWEFOBCINA�GK
oQHGHTNXFBQNF�LMHRFBBZ��IZBCDLKA�BHRNK@SGZT�PKMKGCHT�BCK[N@SGHBCN�oQHGHTNQN��MKIFGBCIK�@`EFO��PKMKGCNMDFC
PMK^EKGBQNO�TNM�N�RF@HBCGHBCS�H[bFBCIK��MKWINIKFC�EFTHQMKCNXFBQD`�_HMTD�HMPKGNWKRNN�H[bFBCIK��
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uF@S�|�l�UgBCHMNA�oQHGHTNXFBQNJ�DXFGNOY�p�NWDXFGNF�BCDEFGCKTN�HBGHIGZJ�oQHGHTNXFBQNJ�iQH@�N�GKLMKI@FGNO�I�MKTQKJ
NBCHMNXFBQHPH�LMHRFBBK�NJ�IHWGNQGHIFGNA��MKWINCNA�N�BTFGZ*�DTFGNF�H[]ABGACS�MKW@NXGZF�oQHGHTNXFBQNF�IWP@AEZ�N
LMNTFGACS�NJ�LMN�NWDXFGNN�EMDPNJ�ENBRNL@NG�N�GK�LMKQCNQF�
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?KCS�BCDEFGCD�XFCQHF�LMFEBCKI@FGNF�H[�HBGHIGZJ�oCKLKJ�NBCHMNN�TNMHIHO�oQHGHTNXFBQHO�TZB@N��BHEFM^KGNN�HBGHIGZJ
MK[HC�IZEK`bNJBA�DXFGZJ4oQHGHTNBCHI��HBGHIGZJ�CFXFGNAJ��CFGEFGRNAJ�MKWINCNA�oQHGHTNXFBQHO�CFHMNN��a�JHEF�NWDXFGNA
QDMBK�UgBCHMNA�oQHGHTNXFBQNJ�DXFGNOY�BCDEFGCZ�EH@^GZ�LH@DXNCS�GF�CH@SQH�CFHMFCNXFBQNF�WGKGNA�I�LFMFXNB@FGGZJ�IZiF
GKLMKI@FGNAJ��GH�N�GKDXNCSBA�INEFCS�LHB@FEBCINA�LMNTFGFGNA�oQHGHTNXFBQNJ�CFHMNO�GK�LMKQCNQF�N�NBLH@SWHIKCS�LH@DXFGGZF
WGKGNA�I�MKTQKJ�EMDPNJ�oQHGHTNXFBQNJ�QDMBHI�
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fMHRFBBZ�P@H[K@NWKRNN�TNMHIZJ�_NGKGBHI�QHMFGGZT�H[MKWHT�NWTFGN@N�BHEFM^KGNF��MH@S�N�QHGQMFCGZF�_HMTZ
BDbFBCIHIKGNA�TF^EDGKMHEGZJ�_NGKGBHIZJ�BNBCFT��TF^EDGKMHEGHPH�_NGKGBHIHPH�MZGQK���V}��N�TNMHIHO�_NGKGBHIHO
KMJNCFQCDMZ���Vk��I�RF@HT��cBH[FGGH�NWTFGN@BA�I�NGBCNCDRNHGK@SGHT�N�_DGQRNHGK@SGHT�LHGNTKGNN�TF^EDGKMHEGZO
_NGKGBHIZO�MZGHQ��QHCHMZO�LMHiF@�LDCS�HC�FPH�LHGNTKGNA�I�DWQHT�BTZB@F�QKQ�TFBCK�QDL@N4LMHEK^N�RFGGZJ�[DTKP��N@N
_HGEHIHPH�MZGQK��EH�LHGNTKGNA�_NGKGBHIHPH�MZGQK�QKQ�TFBCK�QDL@N4LMHEK^N�IBFJ�_HMT�N�INEHI�_NGKGBHIZJ�LMHEDQCHI�N
DB@DP�
}KBBTKCMNIK`CBA�CFHMFCNXFBQNF�N�LMKQCNXFBQNF�KBLFQCZ�_DGQRNHGNMHIKGNA�IBFJ�BFQCHMHI�TF^EDGKMHEGHPH�_NGKGBHIHPH
MZGQK��?K`CBA�LHGACNA�TF^EDGKMHEGHPH�_NGKGBHIHPH�MZGQK��LMFEBCKI@FGZ�FPH�BHIMFTFGGKA�BCMDQCDMK�N�DXKBCGNQN�
kGK@NWNMD`CBA�IHLMHBZ�BFQS`MNCNWKRNN��_NGKGBHIZJ�MNBQHI��L@KCF^GHO�NG_MKBCMDQCDMZ�MZGQK��MFPD@NMHIKGNA�QMNWNBHI
TF^EDGKMHEGHPH�_NGKGBHIHPH�MZGQK��K�CKQ^F�TFBCK�}HBBNN�I�BCMDQCDMF�TF^EDGKMHEGHPH�_NGKGBHIHPH�MZGQK
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a�MKTQKJ�QDMBK�BCDEFGCZ�NWDXK`C�BHRNK@SGZF�N�oQHGHTNXFBQNF�LMH[@FTZ�BCMKGZ��H[HWGKXKFTZF�BHIMFTFGGZTN
MHBBNOBQNTN�N�WKMD[F^GZTN�oQHGHTNBCKTN�
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uF@S`�LMFLHEKIKGNA�ENBRNL@NGZ�AI@AFCBA(�H[DXFGNF�CFHMFCNXFBQNT�N�LMKQCNXFBQNT�HBGHIKT�IGDCMN_NMTFGGHPH
L@KGNMHIKGNA��NWDXFGNF�HBGHIGZJ�LHGACNO�DXF[GHPH�QDMBK��_HMTNMHIKGNF�D�H[DXK`bNJBA�WGKGNO�N�GKIZQHI�I�H[@KBCN
IGDCMN_NMTFGGHPH�L@KGNMHIKGNA�GFWKINBNTH�HC�HCMKB@FIHO�LMNGKE@F^GHBCN�QHTLKGNO*�EHBCN^FGNF�BNBCFTGHPH�INEFGNA�
IBFBCHMHGGFPH�N�P@D[HQHPH�LHGNTKGNA
H[DXK`bNTNBA�BDbGHBCN��LMNMHEZ�N�TFCHEH@HPNN��TFCHENQN�N�CFJGH@HPNN�IGDCMN_NMTFGGHPH�L@KGNMHIKGNA�GK�[KWF
BHIMFTFGGHO�CFHMNN�N�LMKQCNQN�TFGFE^TFGCK�QKQ�HLMFEF@A`bFPH�_KQCHMK�o__FQCNIGHBCN�GK�IBFJ�DMHIGAJ�HMPKGNWKRNN�
}KWINCNF�D�H[DXK`bNJBA�CIHMXFBQNJ�BLHBH[GHBCFO�N�LFMBLFQCNIGHPH�TZi@FGNA�
eKEKXN�NWDXFGNA�ENBRNL@NGZ(
4�WKQMFL@FGNF�CFHMFCNXFBQNJ�WGKGNO�N�H[DXFGNF�LMKQCNXFBQNT�GKIZQKT�H[HBGHIKGNA�oQHGHTNXFBQNJ�RF@FO�MKWINCNA�_NMTZ�N
_HMT�JHWAOBCIFGGHO�EFACF@SGHBCN��IZ[HMK�GKN@DXiNJ�BLHBH[HI�NJ�HBDbFBCI@FGNA�GK�HBGHIF�IZAI@FGNA�CMF[HIKGNO�MZGQK�
DBCKGHI@FGNA�CKQNJ�LHQKWKCF@FO�LMHNWIHEBCIK��MKBLMFEF@FGNA�N�LHCMF[@FGNA��QHCHMZF�LMN�LH@GHT�NBLH@SWHIKGNN
HPMKGNXFGGZJ�LMHNWIHEBCIFGGZJ
MFBDMBHI�H[FBLFXNIK`C�EHBCN^FGNF�LMHPGHWNMDFTZJ�QKXFBCIFGGZJ�N�QH@NXFBCIFGGZJ�MFWD@SCKCHI*
4�LH@DXFGNF�WGKGNO�H�_HMTNMHIKGNN�HBGHIGZJ�CFHMFCNXFBQNJ�LHEJHEHI�N�LMFELHBZ@HQ�IHWGNQGHIFGNA�IGDCMN_NMTFGGHPH
L@KGNMHIKGNA�QKQ�HBH[HPH�INEK�EFACF@SGHBCN*
4�_HMTNMHIKGNF�LMFEBCKI@FGNA�H�IWKNTHBIAWAJ�EKGGHPH�QDMBK�BH�BTF^GZTN�QDMBKTN�LHEPHCHIQN�H[DXK`bNJBA*
4�H[FBLFXFGNF�CFHMFCNXFBQNTN�N�LMNQ@KEGZTN�WGKGNATN�I�H[@KBCN�LMNTFGAFTZJ�_HMT��TFCHEHI�N�BLHBH[HI
IGDCMN_NMTFGGHPH�L@KGNMHIKGNA*
4�_HMTNMHIKGNF�LMFEBCKI@FGNO�H�IGFiGFO�N�IGDCMFGGFO�BMFEF�HMPKGNWKRNN��H�_KQCHMKJ�LMATHPH�N�QHBIFGGHPH�I@NAGNA�GK
IGDCMN_NMTFGGHF�L@KGNMHIKGNF*
4�_HMTNMHIKGNF�CFHMFCNXFBQNJ�N�LMNQ@KEGZJ�WGKGNO��QKBK`bNJBA�IGDCMN_NMTFGGHPH�L@KGNMHIKGNA�N�FPH�HBH[FGGHBCFO*
4�NWDXFGNF�TFCHEH@HPNN��CFJGH@HPNN��oCKLHI�N�DMHIGFO�IGDCMN_NMTFGGHPH
L@KGNMHIKGNA��INEHI�L@KGHI�BHRNK@SGH4oQHGHTNXFBQHPH�MKWINCNA�LMFELMNACNO�N�[NWGFB4L@KGHI�LMHNWIHEBCIK�CHIKMHI�N
DB@DP*
4�HBIHFGNF�LMNGRNLHI�LHBCMHFGNA�BNBCFTZ�IGDCMN_NMTFGGHPH�L@KGNMHIKGNA��_DGQRNO�N�BCMDQCDM�L@KGHIZJ�B@D^[�N
_HMTNMHIKGNF�DTFGNA�GK�LMKQCNQF�HMPKGNWHIKCS�BNBCFTD�L@KGNMHIKGNA�GK�LMFELMNACNN*
4�NWDXFGNF�LMH[@FTKCNQN�IGDCMN_NMTFGGHPH�L@KGNMHIKGNA�N�GKLMKI@FGNO�FPH�BHIFMiFGBCIHIKGNA*
4��_HMTNMHIKGNF�GKIZQHI�MFK@NWKRNN�CFHMFCNXFBQNJ�N�LMNQ@KEGZJ�WGKGNO�I�LMKQCNXFBQHO�EFACF@SGHBCN�GK�LMFELMNACNN�B
IZEF@FGNFT�DMHIGFO�N�PHMNWHGCHI�IGDCMN_NMTFGGHPH�L@KGNMHIKGNA*
4�HI@KEFGNF�TFCHENQHO�MKBXFCK�HBGHIGZJ�LHQKWKCF@FO�IGDCMN_NMTFGGZJ�L@KGHI(�L@KGK�LMHNWIHEBCIK�N�MFK@NWKRNN
LMHEDQRNN��L@KGK�CFJGNXFBQHPH�MKWINCNA�N�HMPKGNWKRNN�LMHNWIHEBCIK��L@KGK�TKCFMNK@SGH4CFJGNXFBQHPH�H[FBLFXFGNA��L@KGK
LH�CMDED�N�QKEMKT��L@KGK�LH�NWEFM^QKT�N�_NGKGBHIHPH�L@KGK�
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