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EFG*HFIGJG*KLMNNOPGJOQIG*POF*EMNOLQMR*SFFS*NGTGFGS*PSFFS*LGSKOLIHLS*POFFO*UVHMFOR*NSQQM*FOIIG*VMQ*UKGLGIM*PG*
UOJKFGWGVSXGMQOR*SF*PG*FY*POFFS*VMQWHUGMQO*OUILOJS*POFFO*GQPGVSXGMQGZ*[F*JOUUSTTGM*\*]HOUIM)*WSIO*HQ*KM̂*]HOF*
V_O*NG*KSLO*O*VMJO*NG*KSLOR*JS*IOQOIONG*TFG*SFHQQG*S*UVHMFSZ**
*̀F̂HQGVS*UILSPS*KMUUGaGFOR*PG*WLMQIO*SFF̂SHJOQIM*MLJSG*OUKMQOQXGSFO*POG*VMQISTG*ILS*FSNMLSIMLG*O*UIHPOQIGR*HQS*
NMFIS*V_O*UG*\*POVGUM*JMFIM*V_GSLSJOQIO*PG*QMQ*KLSIGVSLO*F̂SFILS*KMUUGaGFOR*]HOFFS*V_O*bcd*cVHMFS*GQPGVS*
PSFF̂GQGXGM*POFFS*KSQPOJGS)*HQ*KGSQM*PG*GQNOUIGJOQIG*UILHIIHLSFG*UHFFO*UVHMFOR*aSUSIM*UH*HQ*LGKOQUSJOQIM*IMISFO*
POTFG*UKSXGR*HQS*LG]HSFGWGVSXGMQO*UGUIOJSIGVS*POTFG*OPGWGVGR*F̂HUM*PGWWHUM*PG*IHIIG*TFG*UILHJOQIG*O*G*PGUKMUGIGNG*PG*
UGVHLOXXS*PG*VHG*UG*KHe*PGUKMLLO*fPS*JSUV_OLGQO*SPOTHSIOR*MNNOLM*gghi*KOL*UIHPOQIG*O*PMVOQIG*WMLQGIO*
TLSIHGISJOQIOR*S*GJKGSQIG*PG*SOLSXGMQO*O*KHLGWGVSXGMQO*POFF̂SLGS*V_O*GQ*SFILG*hSOUG*UMQM*GQ*HUMjR*KSUUSQPM*
MNNGSJOQIO*PS*HQ*KMIOQXGSJOQIM*NOLM*POG*ILSUKMLIGR*PSF*LGKLGUIGQM*M*PSFF̂GQUOLGJOQIM*POFFO*WGTHLO*JOPGV_O*O*
GQWOLJGOLGUIGV_O*KOL*MTQG*GUIGIHIMR*PSFFS*LGPHXGMQO*PLSUIGVS*POF*QHJOLM*PG*SFHQQG*KOL*VFSUUOR*PSFF̂SUUHQXGMQO*PG*
VMQIGQTOQIG*SPOTHSIG*PG*PMVOQIG*O*PG*KOLUMQSFO*klkZ*mHOUIM*QMQ*\*SNNOQHIM*O*QMQ*SNNOLLYR*KOLV_n*QMQ*\*
QOFFS*IOUIS*O*QOG*KLMTLSJJG*PG*V_G*TMNOLQS*O*_S*SFILO*KLGMLGIY*OP*SFILG*GQIOLOUUGZ**
hOLV_n*FO*UVHMFO*LGJSQTSQM*SKOLIOR*QMQ*LOUIS*V_O*SWWGPSLUG*SF*VSUMZ*
oM*_SQQM*VSKGIM*SQV_O*TFG*MFILO*pqqq*KLOUGPG*V_O*_SQQM*LGV_GOUIM*FS*rSP*WGQM*SF*sp*TOQQSGMR*KOVVSQPM*SQV_O*
FMLM*PG*HQS*NGUGMQO*OJOLTOQXGSFO*V_O*MTTG*PY*]HSFV_O*UOQUSIOXXS*S*]HOFFS*LGV_GOUISR*JS*V_O*QMQ*SWWLMQIS*
UILHIIHLSFJOQIO*FS*LOSFIYZ*
*
oS*LOSFIY*\*V_O*GF*VMNGP*PHLOLY*KOL*SQQGR*V_O*G*NSVVGQG*KHL*OUUOQPM*WMQPSJOQISFG*QMQ*LGUMFNMQM*PS*UMFG*GF*
KLMaFOJSR*V_O*QHMNO*NSLGSQIG*OJOLTOLSQQM*QOG*KLMUUGJG*JOUG*O*V_OR*UOQXS*HQ*LGKOQUSJOQIM*JSIOLGSFO*O*
KLMTOIIHSFO*POFF̂GUIGIHXGMQO*UVMFSUIGVSR*UG*NGNLY*UOJKLO*UHFF̂MLFM*POFF̂OJOLTOQXS*O*POG*KLMNNOPGJOQIG*
UILSMLPGQSLGZ*
*̀LGKSLIGIM*SQV_O*QOF*JMQPM*KLMTLOUUGUIS*POFFS*UVHMFS*GF*PGaSIIGIM*rSr*UtR*rSr*QMZ*kQVMLS*HQS*NMFIS*UG*
LSTGMQS*UHFFO*VMQUOTHOQXOZ*oO*VFSUUG*SQPLSQQM*GQ*]HSLSQIOQSR*FS*rSr*USLY*HQ*WSIIM*VMJKGHIM*GQ*JMFIO*
UVHMFO*TGY*QOFFO*KLMUUGJO*UOIIGJSQOZ*
uFILO*S*UOTHGLO*UVHMFS*KOL*UVHMFS*G*FSNMLSIMLG*O*TFG*UIHPOQIGR*KLMNSQPM*S*MLGOQISLFGR*UMUIOQOLFG*O*VMQUGTFGSLFGR*
MTTG*GF*KHQIM*\*KGv*V_O*JSG*LGPSLO*SG*FSNMLSIMLG*POFFS*UVHMFSR*STFG*GQUOTQSQIG*O*STFG*klkR*HQ*KGSQM*PG*LGWFOUUGMQO*
GQIOFFOIIHSFO*O*VHFIHLSFO*V_O*KLMNG*S*WSLFG*HUVGLO*PSFF̂SQTMFMR*V_O*KMUUS*SQV_O*KLMKMLLO*HQS*KLMUKOIIGNS*PG*FMIIS*
O*QMQ*PG*JOLS*FSJOQIOFSZ**
oO*KLMUUGJO*OFOXGMQG*wcb*PONMQM*OUUOLO*HQS*KLGJS*MVVSUGMQO*PG*PGaSIIGIM*O*UVMQILMR*SQV_O*ILS*VMFFOT_GR*
KOLV_n*F̂HQGVS*SFIOLQSIGNS*MTTG*NGUGaGFO*\*F̂GJKFMUGMQO*POF*UGUIOJS*UVHMFSZ**
bQS*UMFHXGMQO*V_O*QMQ*PGUKGSVO*S*V_G*FS*UVHMFS*FS*NHMFO*LGPGUOTQSLO*GQ*WMLJO*JMFIM*JOQM*POJMVLSIGV_O*O*
WMLJSIGNOR*UKGQTOQPMFS*SQVMLS*HQ*KSUUM*SNSQIG*GQ*]HOF*LHMFM*PG*UOLNGXGM*SFF̂GJKLOUS*O*SFF̂OVMQMJGS*KLGNSIS*
V_O*MLJSG*NGOQO*PGV_GSLSIM*UOQXS*LOJMLO*M*NOLTMTQSZ*
*
[F*NGLHU*NOLM*\*]HOUIMR*GF*NSVVGQM*UG*WMLJS*QOFF̂MLTSQGXXSXGMQOR*QOFFS*FMIIS*O*LGVMJGQVGSQPM*S*KOQUSLO*PSNNOLMZ*
hOL*VSQPGPSLIG*SFFO*OFOXGMQG*wcb*VMQ*bcd*cVHMFS*VFGVVS*]HG)**
_IIKU)xxUVHMFSZHUaZGIxLUHyiqiiyUVHMFSyPMJSQPSyPGySHIMVSQPGPSIHLSZ_IJF*


