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yEVWUDFWfTGP&VTSAS=UTSU=V=QWVTRXUTVWX9\TRjT/&mT(H/zµGVdT2zµGVTAQ9TI2GTXQ9=UT7ASA7&W&Y=T QRA9T
VPRUWy7&U7X&WT XST WRT JCCDfT I2GVT VPRZT P=W=URZ=Q=RXVT U=VXQWVT 9X=T WRT XQVWAKQ=T W=7PQRQRZ\fT xQT WP=T
7RQWUAU\T(H/zµGVT7U&W&7AQT VPRUWT7&U7X&WT VPRZTKXVTYRQWAZ=T9=S=Q9=Q7\TZ&WPT7U&W&7AQT W&P=TRjTAKRXWT
MC�VTAWTJCCDfTGP=TjA&QXU=T&VTU=S=W&W&Y=TAQ9T7PAUA7W=U&]=9TK\TATZAW=TWRTVRXU7=TVPRUWy7&U7X&WT9X=TWRTV=Qjy
P=AW&QZfT HQT WP=T RWP=UT PAQ9dT WDy2zµGT 9=Y&7=dT 9=VS&W=T &WVT QRUPAQQ\yRQT 9&VA9YAQWAZ=T AQ9T P&ZP=UT
U=V&VW&Y&W\dT AQ9T WPAQYVT WRT &WVT7XUU=QWT Q&P&W&QZT7ASAK&Q&W\dT VPRZVTVXS=U&RUT/mT7ASAK&Q&W\TZ&WPT7U&W&7AQT
W&P=T RY=UT JCC�VT AWT JCCDfT µ[SQR&WAW&RQT RjT WP&VT j=AWXU=T AQQRZ=9T XVT WRT SUR9X7=T AT 7XUU=QWT Q&P&W=UT
SURWRW\S=T7ASAKQ=TWRTVWURQZQ\TQ&P&WTWP=T7XUU=QWT&QTRU9=UTWRTVWAQ9TVPRUWy7&U7X&WT9XU&QZTOCCPVTAWTECCDfT

,QWURGXFWLRQxs
U&WPTWP=T7RPP=U7&AQTAYA&QAK&Q&W\TRjT/&Q&7RQTmAUK&9=Tn/&mtTSRZ=UT(H/zµGVTRjTZRR9TU=Q&AK&Q&W\dT

WP&VT9=7A9=TZ&QQTPAUYTAQT&PSRUWAQWTKU=AYWPURXZPT&QTSRZ=UTWUAQV&VWRUTW=7PQRQRZ\fTkRZ=Y=UdT&QTSRZ=UT
=Q=7WURQ&7T V\VW=PVdT 9U&Y&QZT =UURUVT RUT =[W=UQAQT 9&VWXUKAQ7=VTPA\T SQA7=T SRZ=UT WUAQV&VWRUVT &QT VPRUWy
7&U7X&WT7RQ9&W&RQTAQ9TQ&WWQ=TYQRZQ=9Z=T=[&VWTAKRXWT/&mT9=Y&7=VTVPRUWy7&U7X&WTn/mtT7ASAK&Q&W\fT

GPAQYVT WRT &WVT =[7=SW&RQAQT WP=UPAQT SURS=UW&=V-T P&ZPT 7RP=V&Y=T =Q=UZ\dT WP=UPAQT 7RQ9X7W&Y&W\T AQ9T
7ASA7&W\dT AQ9T P=7PAQ&7AQT VWU=QZWPdT Z=T =[S=7WT VXS=U&RUT VPRUWy7&U7X&WT 7ASAK&Q&W\T jURPT /&mT 9=Y&7=VT
ΩMdO%fTkRZ=Y=UdT 9=S=Q9&QZT RQT WP=T 9=Y&7=dT &WTPA\T QRWT VRQ=Q\T 9=S=Q9TRQT /&mTSURS=UW&=VfT /WUX7WXUAQT
QA\=UVT AKRY=T WP=T 7U\VWAQT SU=V=QWT9&jj=U=QWT WP=UPAQTSURS=UW&=VdTZP&7PTZ&QQTPAY=T AQT &QjQX=Q7=TRQT WP=T
9=Y&7=VTUXZZ=9Q=VVfT

GP&VTSAS=UTSU=V=QWVTRXUT VWX9\TRjT9&jj=U=QWT9=Y&7=T VWUX7WXU=VTXQ9=UT7ASA7&W&Y=T QRA9TVPRUWy7&U7X&WfT
U=T Z&QQT j&UVWT SU=V=QWT WP=T j&QAQT V=WXST XV=9T WRT 7PAUA7W=U&]=T WP=T 9=Y&7=VdT WP=QT Z=T SU=V=QWT RXUT
P=AVXU=P=QWTU=VXQWVTRQT(H/zµGVdTI2GdT2zµGVTAQ9T2zµGT7XUU=QWTQ&P&W=UVfT

([SHULPHQWDOs6HWXSs
GP=T /mT 7ASAK&Q&W\T RjT WP=T 9=Y&7=VT ZAVT W=VW=9T

XQ9=UT 7ASA7&W&Y=T QRA9T AVT VPRZQT &QT j&ZXU=T MdTZP&7PT
AQQRZVTATZRR9T7RQWURQTRjTWP=T9UA&QTWRTVRXU7=TYRQWAZ=T
K&AVT AQ9T SXQV=T Z&9WPfT µA7PT 9U&Y=UT &VT &VRQAW=9T AQ9T
U=7=&Y=VTAQTRSW&7AQT7RPPAQ9TjURPTAT7XVWRPT7&U7X&WT
7ASAKQ=TRjTZ=Q=UAW&QZTSXQV=VTRjTQ=QZWPTK=WZ==QTJCCT
QVTAQ9TOCTPVTZ&WPTUA&V=SjAQQTW&P=TVPAQQ=UTWPAQTMCTQVfT
GP=T 7RQWURQT 7&U7X&WT &VT AT SURZUAPPAKQ=T P&7URy
7RQWURQQ=UdTZP&7PTAQQRZVTZ=Q=UAW&QZTAT7XVWRPTV&ZQAQfT
GP=T YRQWAZ=T VRXU7=T V=UY=VT WRT 7PAUZ=T WP=T QRA9T
7ASA7&WAQ7=T AQ9dT &WVT 7RQQ=7W&RQT WRT WP=T V\VW=PT &VT
7RQWURQQ=9TK\TAQTxLIGfTGP=TQRA9T7ASA7&WAQ7=T&VT9&P=QV&RQ=9T&QTjXQ7W&RQTRjTWP=TU=TX&U=9TKXVTYRQWAZ=T
n9mmtdTAQ9TVPRUWy7&U7X&WT=Q=UZ\fTGP=T9=Y&7=TXQ9=UTW=VWTn1qGtT&VT7QRV=9TK=jRU=TAQ9TRS=Q=9TAjW=UTWP=T
/mTSXQV=TWRTP&Q&P&]=TSAUAV&W&7T=jj=7WVT9X=TWRT&WVTZAW=TK&AV&QZfTz&QAQQ\dTWP=T/mTSXQV=T&VT7U=AW=9TK\TWP=T
V=7RQ9TxLIGT7RQWURQQ=9TK\T1]xDµ]FfTGP=T/mT7XUU=QWT&VTP=AVXU=9TK\TATO,PȍTnMOCC(k]tT7XUU=QWT
V=QV=T U=V&VWRUT n5/µ)/tT RQT WP=T QRZT V&9=fT)=ZQ=7W&QZT WP=T YRQWAZ=T 9URST K=WZ==QT5/µ)/T W=UP&QAQVdTZ=T
P=AVXU=TWP=T/mTYRQWAZ=TRQTWP=T1qGT9UA&QTZ&WPTATP&ZPTYRQWAZ=TSAVV&Y=TSURK=TnMYDy,CC(k]tfT
GRTU=A7PTAQ9T9=W=UP&Q=TWP=T7U&W&7AQT/mTRjTWP=T9=Y&7=dTWP=TSXQV=TW&P=TZAVTZUA9XAQQ\T&Q7U=AV=9TK\TMCaT
VW=SVTXQW&QT jA&QXU=TRjT WP=T9=Y&7=TAQ9T WP=TZAY=jRUPVTZ=U=T7ASWXU=9TV\VW=PAW&7AQQ\fTGP=TjA&QXU=TZAVT
&9=QW&j&=9TK\TWP=TQRVVTRjTWP=T9=Y&7=rVTZAW=T7RQWURQTRUTKQR7Y&QZT7ASAK&Q&W\fT

T
z&ZfTMT±T/7P=PAW&7TRjTVPRUWy7&U7X&WTW=VWT7&U7X&WT

Z&WPT7ASA7&W&Y=TQRA9T
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0HDVXUHPHQWs5HVXOWVs
GPU==T W\S=VT RjT /&mT 9=Y&7=VT Z&WPT 7RPSAUAKQ=T

7XUU=QWT AQ9T YRQWAZ=T 7ASAK&Q&W\T PAY=T K==QT VWX9&=9-T
(H/zµGdTI2GTAQ9T2zµGfs

026)(7xT GPU==T PR9=QVT RjT MOCCDT (H/zµGVdT
jURPTm]µµTAQ9T]Hk(dTPAY=TK==QTW=VW=9T&QTV&P&QAUT
7RQ9&W&RQVfT cCPȍT m]µµT 9=Y&7=VT nmO(CCcCMOCtT
VPRZ=9T/mT 7XUU=QWT RjT OCCbTAQ9TKURY=T SAUWVT RjT RXUT
W=VWT7&U7X&WdTWRTQRZ=UTWP=T/mT7XUU=QWTZ=T7PRV=TATWZ&7=T
VPAQQ=UT 9=Y&7=T jURPT WP=T VAP=T UAQZ=T RjT SUR9X7WVTT
nmO(CMJCMOCtfT xWT =jj=7W&Y=Q\T VPRZ=9T WZ&7=T QRZ=UT
7XUU=QWTS=AYTnV==Tj&ZXU=TOtfT

]Hk(T 9=Y&7=VT VPRZT QRZ=UT VAWXUAW&RQT 7XUU=QWT
WPAQT WP=T m]µµT RQ=VfT bVT Z=T PA9T RQQ\T WP=T cCPȍy
MOCCDT]Hk(T9=Y&7=Tn/mGOOcC4µtTAWTRXUT9&VSRVAQdTZ=TS=UjRUP=9TWP=TW=VWVTAQ9T7RPSAU=9T&WTZ&WPT
WP=T MJCPȍyMOCCDT m]µµT 9=Y&7=dT K=AU&QZT &QT P&Q9T WP=T 9&jj=U=Q7=T RjT V&]=fT mRPSAU&QZT WP=T /mT
ZAY=jRUPVTAWTJCCDTjRUTMJCPȍTm]µµTAQ9TcCPȍT]Hk(T9=Y&7=VT VPRZQT &QT j&ZXU=TOdTZ=T7AQTV==T
WPAWT WP=\T =[P&K&WT 9&jj=U=QWT VPRUWy7&U7X&WT K=PAY&RXUfT mRQV&9=U&QZT WP=T 9&jj=U=Q7=T RjT 7XUU=QWT
VS=7&j&7AW&RQdT]Hk(T9=Y&7=VTVPRZTQRZ=UT7U&W&7AQT=Q=UZ\T7RPSAU=9TWRTm]µµT9=Y&7=VTnV==Tj&ZXU=TFtfT
kRZ=Y=UdT WP=T]Hk(T9=Y&7=VTVPRZTWPU==T W&P=VT QRZ=UTPA[&PXPT7XUU=QWTS=AYTjRUTV&P&QAUTQRP&QAQT
UAW&QZVfTGP&VTAQQRZVTWP=PTWRTQ&P&WTWP=T7XUU=QWTPRU=T=jj&7&=QWQ\TAQ9TWPXVTVWAQ9TQRQZ=UTVPRUWy7&U7X&WTjRUT
ATZ&Y=QT/mT=Q=UZ\TAQ9TKXVTYRQWAZ=fT
GP=T 9&jj=U=Q7=T RjT /mT K=PAY&RXUT 7AQT K=T =[SQA&Q=9T K\T WP=T 9&jj=U=Q7=T RjT(H/T 7PAQQ=QT SURS=UW&=VT
K=WZ==QT =A7PT jAP&Q\T RjT 9=Y&7=VfT xQT KRWPT 9=Y&7=VdT Z=T 7AQT 9&VW&QZX&VPT WZRT SPAV=VT &QT WP=T /mT
ZAY=jRUPdTj&UVWTWP=T7XUU=QWTZU=AWQ\T&Q7U=AV=VT&QTWP=Tj&UVWTP&7URV=7RQ9dTWP=QT&WTVQRZQ\T9=7U=AV=VTXQW&QT
WP=T9=Y&7=TjA&QXU=fTGP=Tj&UVWTSPAV=T7RUU=VSRQ9VTWRTWP=T=jj=7WTRjTV=QjyP=AW&QZTRQTWP=T7PAQQ=QTPRK&Q&W\dT
ZP&7PT &VT 9RP&QAW=9T K\T WP=T mRXQRPKT V7AWW=U&QZT AWT QRZT W=PS=UAWXU=T ΩF%fT GP=QT KXQYT PRK&Q&W\T
9RP&QAW=VTAQ9T9=7U=AV=VTZ&WPTWP=TW=PS=UAWXU=fT
U=T 7AQT &Qj=UT WPAWT WP=T m]µµT 9=Y&7=VT AU=T PRU=T
&QjQX=Q7=9T K\T WP=T 7RXQRPKT V7AWW=U&QZT =jj=7WT WPAQT
WP=T]kH(T9=Y&7=VfT/X7PT=jj=7WT7AQTK=T=[SQA&Q=9T
K\T 9&jj=U=QWT jA7WRUVT VX7PT AVT WP=T QRZ=UT 9=QV&W\T RjT
&QW=UjA7&AQTWUASVdTQ=QZWPTRjTWP=T7PAQQ=QTAQ9T9=QV&W\T
RjT&QW=ZUAW&RQfT)RQ=WP=Q=VVdTKRWPT9=Y&7=VTVPRZT/mT
7ASAK&Q&W\TRjTWP=TVAP=TRU9=UTRjTPAZQ&WX9=fT
xQT AQQT WP=T W=VWVdT WP=T jA&QXU=T V&ZQAWXU=T ZAVT
7PAUA7W=U&]=9T K\T AT QRVVT RjT ZAW=T 7RQWURQT 9X=T WRT
VPRUWy7&U7X&WT K=WZ==QT ZAW=T AQ9T VRXU7=fT T GP&VT
SP=QRP=QRQT7AQTK=T9X=TWRT9&jj=U=QWTU=AVRQVTVX7PT
AVT WP=T ZAW=T R[&9=T KU=AY9RZQdT bQXP&Q&XPT
P&ZUAW&RQT &QT &QW=UyQA\=UT 9&=Q=7WU&7T RUT VPRUWy7&U7X&WT
K=WZ==QT SA9VT 9X=T WRT bQXP&Q&XPT P=QW&QZT ΩF%fT
zXUWP=UT &QY=VW&ZAW&RQVT AU=T U=TX&U=9T WRT 9=W=UP&Q=T
WP=TjA&QXU=TP=7PAQ&VPfT
WRRY&QZTAWTWP=T7U&W&7AQT=Q=UZ\Tn(/mym]xGtTAQ9TW&P=TnW/mym]xGtT&QTjXQ7W&RQTRjT9mmTnV==Tj&ZXU=TEtdTZ=T7AQT
V==TWPAWTWP=\TKRWPT9=7U=AV=TZ&WPT&Q7U=AV&QZTK&AVfTbVT9&VV&SAW=9TSRZ=UT&Q7U=AV=VdTWP=TPRWVSRWdT7U=AW=9T
K\T WP=T 7XUU=QWT 7URZ9&QZdTK=7RP=VT WRRT VWURQZT WRRT jAVWdT AQ9T &PSURY&QZT WP=TSA7YAZ=T 7AQQRWTP=QST WRT
=[WUA7WT WP=TSRZ=UfTHQQ\T AT9=V&ZQT &PSURY=P=QWTRjT WP=T9=Y&7=T 7AQTP=QST WRTZ=AY=QT WP=TPRWT VSRWTK\T
QRZ=U&QZTWP=TVAWXUAW&RQT7XUU=QWfTxQTWP=TjXWXU=dTWRTRSW&P&]=TVWAW&7TAQ9T9\QAP&7T7PAUA7W=U&VW&7VTRjT/&mT
(H/zµGVdT &WVT ZAW=T R[&9=T TXAQ&W\T Z&QQT K=T &PSURY=9T K\T U=9X7W&RQT RjT &QW=UjA7&AQT WUAST 9=QV&W\dT WPXVT
VAWXUAW&RQT 7XUU=QWT &Q7U=AV=T 9X=T WRT V=QjyP=AW&QZT Z&QQT K=T P&Q&P&]=9T AQ9T VPRUWy7&U7X&WT 7ASAK&Q&W\T
&PSURY=9fs

T
z&ZfTFT±TmU&W&7AQT=Q=UZ\TAQ9TQ=QZWPTRjT/mT

9=S=Q9&QZTRQTKXVTYRQWAZ=Tn9mmtTXSTWRTJCCDTjRUT
m]µµTAQ9T]kH(TMOCCDT/&my(H/zµGVT

T
z&ZfTOTyT/PRUWy7&U7X&WTZAY=jRUPTAWTJCCDTRQT
cCPȍT]kH(TAQ9TMJCPȍTm]µµTD(H/T
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%-7xT z&UVWT Z=Q=UAW&RQT RjT 9=Y&7=VT SURY&9=9T K\T
zA&U7P&Q9T Z=U=T VWU=VV=9T XQ9=UT V&P&QAUT SXQV=VT
=[7=SWT WPAWT &WVTZ&9WPTZAVT9=j&Q=9TK\T1qGrVTKAV=T
K&AVT nV==T j&ZXU=T EtfT GP=\T VPRZT 9&jj=U=QWT
K=PAY&RXU-T AVTZ=T U=A7P=9T WP=T KAV=T 9U&Y=UT 7XUU=QWT
Q&P&WAW&RQdT Z=T SURY&9=T AT 7XUU=QWT S=AYT AWT WP=T
K=Z&QQ&QZdTZP&7PT7U=AW=VT7RQQ=7WRUT7XUU=QWTS=AYT&QT
WP=T j&UVWT EC�VT WPAWT VWAK&Q&]=VT AjW=UZAU9VfT µY=Qy
WPRXZPT WP=T W=VWT 7RQ9&W&RQVT AU=T QRWT &9=AQdT WP&VT
P=AVXU=P=QWTSURY&9=VTAQTRY=UY&=ZTRjTWP=TI2GT/mT
7ASAK&Q&W\fT GP=T j&ZXU=T JT VPRZVT WP=T QRQZ=VWT /mT
ZAY=jRUPTP=AVXU=9TAWTFBCDTjRUTQRP&QAQT7XUU=QWT
K=WZ==QT cT AQ9T MObfT T U=T W=VW=9T 9=Y&7=VT XQ9=UT
9&jj=U=QWT KAV=T AQ9T 7RQQ=7WRUT K&AVT 7RQ9&W&RQVdT WP=T
U=VXQWVT Z=U=T P=W=URZ=Q=RXVT AQ9T AQZA\VT VPRZ=9T
QRZ=UT/mT7ASAK&Q&W\T7RPSAU=9TWRTWP=TD(H/fT

1=Y&7=VTKU=AY9RZQT&VTAQZA\VT7PAUA7W=U&]=9TK\T
WP=T 7U=AW&RQT RjT KAV=T WRT =P&WW=UT VPRUWy7&U7X&WfT
]=9X7W&RQT RjT WP=T 7RQQ=7WRUT 7XUU=QWT 9XU&QZT WP=T
VPRUWy7&U7X&WTPA9TQ&WWQ=T&PSA7WTRQTWP=T/mT7ASAK&Q&W\T
RjT WP=T I2GfTU=T &Qj=UT WPAWT WP&VT jA&QXU=T &VT 9X=T WRT
=Q=7WU&7AQT KU=AY9RZQT RjT WP=T &QW=UyQA\=UT 9&=Q=7WU&7T
AWT P&ZPT W=PS=UAWXU=T RUT &QASSURSU&AW=T =Q=7WU&7AQT
j&=Q9T U=SAUW&W&RQT &QT WP=T 9=Y&7=T 9XU&QZT WP=T /mfT
/WUX7WXUAQT RUT 9=V&ZQT &PSURY=P=QWVTPA\T =QPAQ7=T
WP=TVPRUWy7&U7X&WT7ASAK&Q&W\TRjTWP=T/&mTI2GfT

s
-)(7xs bQRWP=UT SURP&V&QZT /&mT 9=Y&7=T &VT WP=T

2zµGTΩM%dTZP=U=TWP=T7PAQQ=QT&VTV&WXAW=9T9==S=UT&QT
WP=T /&mfT bVT WP=T SRZ=UT &VT 9&VV&SAW=9T ZP=U=T WP=T
7XUU=QWT jQRZT &VT S&Q7P=9dT WP=T PRWT VSRWT &VT KXU&=9T
9==S=UT WPAQT jRUT WP=T (H/zµGfT GP=QdT VXS=U&RUT
P=WAQQ&7T AQ9T 9&=Q=7WU&7T QA\=UVT VXjj=UT Q=VVT jURPT
V=QjyP=AW&QZT Z=Q=UAW=9T K\T WP=T VPRUWy7&U7X&WT
7RQ9&W&RQfT

U=TPAY=TW=VW=9TWPU==TMCbT7P&SVTjURPTWP=Tj&UVWT
Z=Q=UAW&RQT SURY&9=9T K\T xQj&Q=RQfTGRT AQQRZT Y=U\T
jAVWT jQRZT RjT 7XUU=QWT WRZAU9T WP=T 2zµGdT Z=T
U=SQA7=9TWP=TxLIGTK\TAT/&mT(H/zµGfTxQTj&ZXU=T
,dTZ=T7AQTV==TWPAWTWP=TUA&V=TW&P=T&VTQ=VVTWPAQTM�VT
WPAQYVTWRTWP&VTXSZUA9=fT

GP=T WPU==T W=VW=9T 9=Y&7=VT PAY=T VPRZQT /mT
7ASAK&Q&W\T VXS=U&RUT WRT WP=T (H/zµGVfT G=VWVT
S=UjRUP=9TAWTJCCDTjRUTZAW=TK&AVTRjTCDTAQ9TyJDdT
\&=Q9=9T 7U&W&7AQT =Q=UZ\T AQ9T W&P=T RjT Of,2T nV==T
j&ZXU=T JtT AQ9T JvC�VdT AQ9T Ofv2T AQ9T OfMPVT
U=VS=7W&Y=Q\fT GP=T jA&QXU=T &VT 7PAUA7W=U&]=9T K\T AT VWURQZT VPRUWy7&U7X&WT K=WZ==QT 9UA&QT AQ9T VRXU7=T
jRQQRZ=9TK\T&WVT9=VWUX7W&RQdTWP&VTZAVTPRVWTSURKAKQ\T9X=TWRT=[WU=P=TW=PS=UAWXU=TS=AYTZ=Q=UAW=9TK\T
WP=T/mTAVTVPRZQT&QTATSAUAQQ=QTVWX9\TΩE%fT
bT WP&U9T 9=Y&7=T ZAVT W=VW=9T jRUT AT ZAW=T K&AVT RjT yMCDdT WPXVT Q&P&W&QZT 7XUU=QWT AWT EbdT ZP&7PT AQQRZ=9T
VXVWA&Q&QZTVPRUWy7&U7X&WTXSTWRTV=WXSTQ&P&WTRjTvPVTZ&WPRXWTjA&QXU=dTZP&7PTU=SU=V=QW=9TAT/mT=Q=UZ\TRjT
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