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$FWLYHý5&ýILOWHUVýFDQýEHýUHDOL]HGýE\ýDýODUJHýYDULHW\ýRIýVWUXFWXUHVïý7KLVýSURJUDPýSURYLGHVýIRUýGLUHFW
GHWDLOHGýV\QWKHVLVñýGHVLJQýDQGýDQDO\VLVýRIýWKUHHýRIýWKHýVWUXFWXUHVïý7KHVHýDUHã

y FDVFDGHýUHDOL]DWLRQ
y IROORZðWKHðOHDGHUýIHHGEDFNýUHDOL]DWLRQ
y OHDSIURJýIHHGEDFNýUHDOL]DWLRQï

:KHQýVHOHFWLQJýDQ\ýRQHýRIýWKHýUHDOL]DWLRQýPHWKRGVýõRWKHUýWKDQýFDVFDGHôñýWKHýXVHUýLVýDVNHGýWRýVSHFð
LI\ýWKHýVHTXHQFHýRIý]HURVýHLWKHUýE\ýWKHLUýLPSOLHGýVHULDOýQXPEHUVýRUýE\ýDýFRPELQDWLRQýRIýOHWWHUV
XVHGýWRýLQGLFDWHý]HURVýDWýH[WUHPHýIUHTXHQFLHVïý7KHýOHWWHUý=ýLVýXVHGýWRýLQGLFDWHýDý]HURýDWý]HURñýWKH
OHWWHUý,ýLQGLFDWHVýDý]HURýDWýLQILQLW\ýDQGýWKHLUýDSSURSULDWHýFRPELQDWLRQVýõ==ñý,,ñý=,ýRUý,=ôýDUHýXVHGýWR
LQGLðýFDWHýDýSDLUýRIý]HURVïý7KLVýGHWHUPLQHVýWKHýVHTXHQFHýLQýZKLFKýWKHý]HURVýZLOOýDSSHDUýLQýWKH
QXPHUDWRUVýRIýWKHýFRQVHFXWLYHýVHFWLRQVïý$WýWKLVýWLPHýZHýKDYHýQRýFRQWUROýRYHUýWKHýVHTXHQFHýRI
SROHVïý,QýWKHýFDVHýRIýWKHýFDVFDGHýUHDOL]DWLRQñýWKHýSURJUDPýVHOHFWVýWKHýVHTXHQFHVýRIýWKHýQXPHUDWRU
DQGýGHQRPLðýQDWRUýIDFWRUVýLQýDýZD\ýWKDWýRSWLPL]HVýWKHýG\QDPLFýUDQJHýRIýWKHýILOWHUïý

$OOýUHVXOWLQJýWUDQVIHUýIXQFWLRQVýDUHýDXWRPDWLFDOO\ýVFDOHGýIRUýRSWLPDOýG\QDPLFýUDQJHñýXVLQJýWKHý/∞
QRUPïý7KLVýPHDQVýWKDWýWKHýRXWSXWýOHYHOýRIýDOOýVHFRQGðRUGHUýVHFWLRQVýZLOOýEHýQRýKLJKHUýWKDQýWKH
LQSXWýOHYHOýDWýDQ\ýIUHTXHQF\ñýWKXVýSUHYHQWLQJýDQ\ýRIýWKHýRSHUDWLRQDOýDPSOLILHUVýIURPýEHFRPLQJ
RYHUORDGHGýVRRQHUýWKDQýDQ\ýRWKHUïý7KHýFRHIILFLHQWVýRIýWKHýLQGLYLGXDOýWUDQVIHUýIXQFWLRQVýDUHýVXEð
VHTXHQWO\ýSULQWHGýLQýGHQRUPDOL]HGýIRUPñýWRJHWKHUýZLWKýWKHýIHHGEDFNýFRHIILFLHQWVñýLIýDSSOLFDEOH1

:14##%$1'05(-(&7#),/7(56

%HIRUHýFRQVLGHULQJýWKHýYDULRXVýV\QWKHVLVýPHWKRGVñýZHýPXVWýGHDOýZLWKýWKHýGHVLJQýRIýEDQGðUHMHFW
õEDQGýHOLPLQDWLRQôýILOWHUVïý7KLVýLVýGRQHýE\ýWKHýXVXDOýORZSDVVðWRðEDQGUHMHFWýWUDQVIRUPDWLRQï
6HFWLRQýçýGHVFULEHVýKRZýWRýVSHFLI\ýWKHýSURSHUýORZSDVVñýLIýZHýZLVKýWRýFRQYHUWýLWýLQWRýDýEDQGðUHMHFW
ILOWHUýRIýVSHFLILHGýSURSHUWLHVïý

$VýDýFRQVHTXHQFHñýLIýWKHýRULJLQDOýGHVLJQýLVýDýORZSDVVýILOWHUñýWKHýILUVWýTXHVWLRQýDVNHGýZKHQýHQWHULQJ
WKHýDFWLYHýV\QWKHVLVýVHJPHQWýLVñý¦GRýZHýZDQWýDýFRQYHUVLRQýLQWRýDýEDQGðUHMHFWýILOWHU"§ïý,IýWKH
DQVZHUýLVýDIILUPDWLYHñýZHýDUHýDVNHGýWRýGHILQHñýLQý+]ñýWKHýXSSHUýHGJHýRIýWKHýORZHUýSDVVEDQGýDQG
WKHýORZHUýHGJHýRIýWKHýXSSHUýSDVVEDQGïý7KHýWUDQVIRUPDWLRQýZLOOýEHýSURPSWO\ýH[HFXWHGýDQGýWKH
V\QWKHVLVýFDQýQRZýSURFHHGýIURPýWKHýWUDQVIRUPHGñýEDQGðUHMHFWýIXQFWLRQïý7KHýRQO\ýH[FHSWLRQýLVýWKH
OHDSIURJýGHðýVLJQñýZKLFKýLVýQRWýDYDLODEOHýIRUýEDQGðUHMHFWýIXQFWLRQVï

:15##&$6&$'(##6<17+(6,6

&DVFDGHýV\QWKHVLVýLVýWKHýVLPSOHVWýIRUPýRIýUHDOL]DWLRQýRIýDFWLYHý5&ýILOWHUVïý,WýFRQVLVWVýRIýFDVFDGHG
VHFRQGýRUGHUýõELTXDGUDWLFôýVHFWLRQVýõVHHý)LJïýëïìôýDQGýPD\ýLQFOXGHýDýILUVWýRUGHUýVHFWLRQýIRUýRGG
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RYHUDOOýILOWHUýGHJUHHýFDVHVïý(DFKýRIýWKHVHýVHFRQGðRUGHUýEORFNVýUHDOL]HVýDýSDLUýRIýFRPSOH[
FRQMXJDWHýSROHVýDQGýDýSDLUýRIýXVXDOO\ýFRPSOH[ýFRQMXJDWHý]HURVýRIýWKHýRYHUDOOýWUDQVIHUýIXQFWLRQ
+õVôï

:16##)2//2:07+(0/($'(5#)(('%$&.#6<17+(6,6

7KHýJHQHUDOýIRUPýRIýWKHý)ROORZð7KHð/HDGHUýIHHGEDFNýõ)/)ôýVWUXFWXUHýLVýVKRZQýLQý)LJïýëïêýZKHUH
WKHýEDVLFýEXLOGLQJýEORFNVýDUHýVHFRQGýRUGHUýõELTXDGUDWLFôýVHFWLRQVýLQýFDVFDGHïý,QýWKLVýILOWHUýUHDOLð
]DWLRQñýWKHUHýDUHýIHHGEDFNýSDWKVýIURPýWKHýRXWSXWVýRIýHDFKýVHFWLRQñýH[FHSWýIURPýWKDWýRIýWKHýILUVW
VWDJHñýWRýDýFRPPRQýVXPPLQJýSRLQWýDWýWKHýLQSXWï

6LQFHýPDQ\ýSDUDPHWHUVýFDQýEHýIUHHO\ýFKRVHQñýWKHUHýDUHýPDQ\ýZD\VýDýILOWHUýRIýWKLVýNLQGýFDQýEHýV\Qð
WKHVL]HGïý6î),/6<1ýSURGXFHVýDýXQLTXHýGHVLJQýWKDWýLVýGLIILFXOWýWRýREWDLQýZLWKRXWýFRPSXWHUýDLGVïý,Q
WKLVýGHVLJQñýSROHVñýH[FHSWýWKRVHýLQýWKHýILUVWýEORFNñýDUHýDOOýRQýWKHýLPDJLQDU\ýõMωôýD[LVïý,IýWKHýRYHUDOO
ILOWHUýGHJUHHýLVýRGGñýWKHýILUVWýõLQQHUPRVWôýEORFNýZLOOýKDYHýDQý+ìõVôýIXQFWLRQýZKLFKýLVýELOLQHDUñ
UDWKHUýWKDQýELTXDGUDWLFïý$OOýWKHý)LýIHHGEDFNýFRHIILFLHQWVýDUHñýRIýFRXUVHñýFRQVWDQWVïý7KLVýVSHFLDO
FDVHýRIýWKHýJHQHUDOý)/)ýVWUXFWXUHýZDVýILUVWýPHQWLRQHGýE\ý7RZýõUHIHUHQFHýëçôýDQGýODWHUýGHVFULEHG
LQýFRPSOHWHýGHWDLOýE\ý*HQVHOýõUHIHUHQFHýëèôïý7KLVýV\QWKHVLVýLVýVXIILFLHQWO\ýJHQHUDOýWRýUHDOL]HýDQ\
WUDQVIHUýIXQFðýWLRQýDVýORQJýDVýWKHý]HURVýDUHýUHVWULFWHGýWRýWKHýMωýD[LVñýLQFOXGLQJýH[WUHPH
IUHTXHQFLHVïý7KLVýSDUWLFXðýODUýFDVHýKDVýEHHQýVHOHFWHGýIRUýLPSOHPHQWDWLRQýLQý6î),/6<1ýEHFDXVHýLW
KDVýWKHýPLQLPXPýQXPEHUýRIýIUHHýSDUDPHWHUVïý$VýDýFRQVHTXHQFHñýZHýH[SHFWýWKHýUHVXOWLQJ
UHDOL]DWLRQýWRýQHHGýIHZHUýFRPSRQHQWVýDQGýWRý\LHOGýDýEHWWHUýWKDQýDYHUDJHýFRPSRQHQWýVHQVLWLYLW\ï

6XPPDUL]LQJñýWKHýRQO\ýGDWDýZHýPD\ýVSHFLI\ýõDOWKRXJKýLWýLVýQRWýPDQGDWRU\ôýLVýWKHýVHTXHQFHýRI
WUDQVPLVVLRQý]HURVýWRýEHýUHDOL]HGýE\ýWKHýLQGLYLGXDOý+LõVôýELTXDGUDWLFýEORFNVïý,IýZHýZLVKñýZHýFDQ
OHWýWKHýSURJUDPýVHOHFWýDý]HURýVHTXHQFHýIRUýXVïý7KHýUHVXOWLQJýVWUXFWXUHýZLOOýEHýVFDOHGýDXWRPDWLFDOO\
XVLQJýWKHý/∞ýQRUPïý7KHýFRHIILFLHQWVýZLOOýEHýSULQWHGýLQýGHQRUPDOL]HGýIRUPïý'LIIHUHQWý]HURýVHð
TXHQFHVý\LHOGýGLIIHUHQWýUHVXOWVýZLWKRXWýFKDQJLQJýWKHýRYHUDOOýWUDQVIHUýIXQFWLRQïý:HýPD\ýWKHUHIRUH
WU\ýYDULRXVýSRVVLELOLWLHVýDVýVRPHýPD\ýQRWýEHýUHDOL]DEOHýRUýPD\ýHQFRXQWHUýQXPHULFDOýSUREOHPVïý,I
ZHýDUHýFRQWHPSODWLQJýXVLQJýWKLVýGHVLJQñýDOOýGDWDýVKRXOGýEHýVDYHGýEHIRUHKDQGñýVRýWKDWýLIýZHýGRýUXQ
LQWRýQXPHULFDOýSUREOHPVñýZHýGRýQRWýQHHGýWRýUHSHDWýWKHýHQWLUHýSURFHGXUHï

:17##/($3)52*#)(('%$&.#6<17+(6,6

$VýLQGLFDWHGýLQý)LJïýëïëñýWKHýOHDSIURJýIHHGEDFNýVWUXFWXUHýLVýDOVRýEDVHGýRQýWKHýFDVFDGHGýELTXDGUDWLF
EXLOGLQJýEORFNýFRQFHSWïý7KLVýWLPHýKRZHYHUñýDýIHHGEDFNýSDWKýLVýFRQQHFWHGýDURXQGýHYHU\ýWZRýFRQð
VHFXWLYHýEORFNVïý7KHVHýIHHGEDFNýSDWKVýOHDSIURJýHDFKýRWKHUñýKHQFHýWKHýQDPHïý7KHýVWUXFWXUHýLV
VRPHZKDWýUHODWHGýWRýSDVVLYHýODGGHUVýDQGýKDVýEHHQýSURYHQýWRýKDYHýH[FHOOHQWýVHQVLWLYLW\ýFKDUDFWHUð
LVWLFVýZLWKýUHVSHFWýWRýFRPSRQHQWýYDULDWLRQïý$JDLQñýDOOýEXWýWKHýHQGýEORFNVýZLOOýKDYHýSROHVýRQýWKHýMω
D[LVñýDQGýWKHýVWUXFWXUHýLVýDEOHýWRýUHDOL]HýWKHýPRVWýJHQHUDOýWUDQVIHUýIXQFWLRQñýDVýORQJýDVýDOOýWUDQVPLVð
VLRQý]HURVýDUHýRQýWKHýMωýõUHDOýIUHTXHQF\ôýD[LVï

7KHýLQSXWýUHTXLUHVñýDVýXVXDOñýWKHýVHTXHQFHýRIýWUDQVPLVVLRQý]HURVñýZKLFKýZHýFDQýOHDYHýIRUýWKHýSURð
JUDPýWRýGHWHUPLQHñýRUýVSHFLI\ýRXUVHOYHVïý7KLVýWLPHýWKHýVHTXHQFHýZLOOýKDYHýVRPHýPLQRU
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UHVWULFWLRQVïý,QQHUýEORFNVýPD\ýQRWýEHýEDQGSDVVýEORFNVýõLïHïýZLWKýRQHý]HURýDWý]HURñýWKHýRWKHUýDW
LQILQLW\ôýXQOHVVýDOOýDUHïý7KHýHQGýEORFNVýKDYHýQRýUHVWULFWLRQVýRQýWKHLUýQXPHUDWRUýIDFWRUVñýH[FHSW
ZKHQýWKHýILOWHUýGHJUHHýLVýRGGñýRQHýRIýWKHýHQGýEORFNVýZLOOýEHýELOLQHDUýUDWKHUýWKDQýELTXDGUDWLFïý,QýWKH
ODWWHUýFDVHñýWKHýFRUUHVSRQGLQJýQXPHUDWRUýPXVWýFRQWDLQýRQO\ýDýVLQJOHý]HURýDWýHLWKHUý]HURýRUýLQILQLWH
IUHTXHQF\ï

:KHQýZHýXVHýWKLVýV\QWKHVLVýPHWKRGñýZKLFKýLVýYHU\ýVLPLODUýWRýWKHýSDVVLYHýODGGHUýV\QWKHVLVñýOLPLWHG
LQWHUPHGLDWHýUHVXOWVýDUHýDOVRýDYDLODEOHïý+RZHYHUñýXQOHVVýQXPHULFDOýSUREOHPVýDULVHñýWKH\ýDUHýRI
OLWWOHýSUDFWLFDOýXVHýDQGýFRQVHTXHQWO\ýDUHýQRWýQRUPDOO\ýUHTXHVWHGïý8SRQýFRPSOHWLRQýRIýWKH
V\QWKHVLVñýWKHýVWUXFWXUHýLVýDJDLQýVFDOHGýXVLQJýWKHýVDPHýQRUPýDVýEHIRUHýDQGýWKHýFRHIILFLHQWVýSULQWHG
LQýGHQRUPDOðýL]HGýIRUPïý7KHýWKHRU\ýRIýWKLVýGHVLJQýPHWKRGýLVýGHVFULEHGýLQýGHWDLOýLQýUHIHUHQFHýìäï
$VýZDVýUHFRPðýPHQGHGýLQý6HFWLRQýæïêñýWKHýGHVLJQýGDWDýVKRXOGýEHýVDYHGýEHIRUHýVWDUWLQJýWKH
V\QWKHVLVï

:18##27+(5#$&7,9(#6<17+(6,6#0(7+2'6

7KHUHýDUHýVHYHUDOýDGGLWLRQDOñýORZýVHQVLWLYLW\ñýDFWLYHý5&ýILOWHUýIRUPVýDYDLODEOHñýPRVWO\ýEDVHGýRQýWKH
SDVVLYHý/&ýODGGHUïý(PSKDVL]LQJýRQO\ýWKDWýWKHVHýDUHýREWDLQHGýUHDGLO\ýWKURXJKýWKHýSDVVLYHýV\QWKHVLV
VHJPHQWñýZHýZLOOýEULHIO\ýRXWOLQHýWKUHHýPHWKRGVýEULHIO\ýDQGýUHIHUýWKHýXVHUýWRýWKHýDSSURSULDWHýOLWHUDð
WXUHï

y 7KHýJ\UDWRUýDSSURDFKï

7KLVýPHWKRGýVWDUWVýZLWKýDQý/&ýODGGHUýDQGýHIIHFWLYHO\ýUHSODFHVýHDFKýLQGXFWRUýZLWKýDýFDSDFLWRUð
J\UDWRUýFRPELQDWLRQïý1DWXUDOO\ñýDQý/&ýODGGHUýZLWKýDýPLQLPXPýQXPEHUýRIýLQGXFWRUVýDQGîRU
JURXQGHGýLQGXFWRUVýZRXOGýEHýSUHIHUDEOHýDVýWKHýVWDUWLQJýSRLQWïý6XFKýDýVWUXFWXUHýFDQýEHýREWDLQHG
GLUHFWO\ýIURPý6î),/6<1ñýRUýE\ýWKHýXVHýRIýDYDLODEOHýFRPPDQGVýLQýWKHý/$''(5ýVHJPHQWýRIýWKH
SURJUDPï

y )UHTXHQF\ðGHSHQGHQWýQHJDWLYHýUHVLVWDQFHýõ)'15ôýRUý¦VXSHUðFDSDFLWRU§ýDSSURDFKïý

,QýWKLVýPHWKRGñýHYHU\ýEUDQFKýLPSHGDQFHýRIýWKHýWHUPLQDWHGý/&ýODGGHUýLVýGLYLGHGýE\ýVýõWKHýFRPSOH[
IUHTXHQF\ýYDULDEOHôñýýWKXVýFRQYHUWLQJýUHVLVWRUVýLQWRýFDSDFLWRUVñýLQGXFWRUVýLQWRýUHVLVWRUVýDQGýFDSDFLð
WRUVýWRýVRPHWKLQJýWKDWýYDULHVýDVýìîVëýZLWKýIUHTXHQF\ýDQGýLVýFDOOHGýDQý)'15ýõ)UHTXHQF\ý'HSHQGHQW
1HJDWLYHý5HVLVWRUôýRUý¦VXSHUðFDSDFLWRU§ïý7KHýDERYHýRSHUDWLRQýOHDYHVýWKHýYROWDJHýRUýFXUUHQWýWUDQVð
IHUýIXQFWLRQýLQYDULDQWïý)'15öVýFDQýEHýUHDOL]HGýPDQ\ýZD\Vïý0RVWýRIýWKHPýQHHGýWZRýFDSDFLWRUVñ
WZRýRSHUDWLRQDOýDPSOLILHUVýDQGýDýIHZýUHVLVWRUVïý)RUýWKLVýVWUXFWXUHýWKHýVWDUWLQJýSDVVLYHý/&ýFLUFXLW
VKRXOGýFRQWDLQýDVýIHZýFDSDFLWRUVýDVýSRVVLEOHïý([SHULHQFHýKDVýGHPRQVWUDWHGýWKDWýWKHýGXDOýRIýWKH
FRPSXWHUýVHOHFWHGýFLUFXLWýZLOOýEHýH[DFWO\ýULJKWïý$QýH[DPSOHýRIýWKLVýGHVLJQýLVýGHVFULEHGýLQýGHWDLOýLQ
$SSOLFDWLRQý1RWHýéï

y 9DULRXVýIORZýJUDSKýRUýûZDYHûýPHWKRGVï

7KHýLGHDýXQGHUO\LQJýWKHVHýGHVLJQýPHWKRGVýLVýWRýREWDLQýWKHýEUDQFKýHTXDWLRQVýZKLFKýGHVFULEHýWKH
SDVVLYHý/&ýUHDOL]DWLRQýDQGýWKHQýFRQYHUWýWKHVHýHTXDWLRQVýLQWRýDýFRPSOH[ýDFWLYHý5&ýVWUXFWXUHïý'XH
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WRýWKHýPDQ\ýYDULDWLRQVýDPRQJýWKHVHýPHWKRGVýDQGýWKHýIDFWýWKDWýQRýVLQJOHýRQHýKDVýJDLQHGýZLGHð
VSUHDGýDFFHSWDQFHñýLQFRUSRUDWLRQýLQWRý6î),/6<1ýKDVýEHHQýGHOD\HGýXQWLOýDýODWHUýUHYLVLRQýRIýWKH
SURJUDPï
:19##$&7,9(#6<17+(6,6#(;$03/(6

([DPSOHýæïçïìý%DQGSDVVý)LOWHUýððý/HDSIURJý&RQILJXUDWLRQ

&RQVLGHUýWKHýEDQGSDVVýILOWHUýVSHFLILHGýE\ýWKHýIROORZLQJýVXPPDU\ã
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7KHýRQO\ýVLJQLILFDQWýLQIRUPDWLRQýZHýSURYLGHGýKHUHýLVýWKHýVHTXHQFHýRIýWUDQVPLVVLRQý]HURVïý:HýVHð
OHFWHGýWKHPýWRýPDNHýWKHýILUVWýVHFWLRQýDýKLJKSDVVñýWKHýODVWýDýORZSDVVñýWKHýWKUHHýLQýEHWZHHQýWRýUHDOL]H
WKHýILQLWHýWUDQVPLVVLRQý]HURVïý,WýLVýSUHIHUDEOHýWRýVHTXHQFHýWKHVHý]HURVýVRýWKDWýSK\VLFDOO\
QHLJKERULQJýEORFNVýKDYHýWUDQVPLVVLRQý]HURVýDVýIDUýDSDUWýLQýIUHTXHQF\ýDVýSRVVLEOHï
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/($3)52*#6<17+(6,6
DFWLYH#EDQGSDVV#################################################
#####5(68/76#2)#7+(#/($3#6<17+(6,6
####%,48$'5$7,&#%/2&.#&2()),&,(176
###########,1#$6&(1',1*#25'(5
####180(5$725#######'(120,1$725
6(&7,21#121##4
##313333333'.33###61<<58<44'.3:
##313333333'.33###513535966'.36
##714;7;657'034###413333333'.33

6(&7,21#121##5
##414<7<39;'.3:###61<3;<48:'.3:###75$160,66,21#=(52
##313333333'.33###313333333'.33###613333333'.36#+=
##6169636;3'035###413333333'.33
)(('%$&.#&2()),&,(17# ##0<1<469<87'034

6(&7,21#121##6
##518858;97'.39###61;854838'.3:###75$160,66,21#=(52
##313333333'.33###313333333'.33###813333333'.35#+=
##518;9643;'034###413333333'.33
)(('%$&.#&2()),&,(17# ##0416;96357'.33

6(&7,21#121##7
##516794453'.3:###716447;5:'.3:###75$160,66,21#=(52
##313333333'.33###313333333'.33###513333333'.36#+=
##417;89<5;'034###413333333'.33
)(('%$&.#&2()),&,(17# ##0;16:;83:3'034

6(&7,21#121##8
#0515478378'.3:###718566475'.3:
##313333333'.33###41<<5:;57'.36
##313333333'.33###413333333'.33
)(('%$&.#&2()),&,(17# ##071<<:8468'034

:HýDUHýQRZýLQýWKHýDFWLYHýDQDO\VLVýVHJPHQWýZLWKýLWVýDVVRFLDWHGýFRPPDQGýPRGHýGDWDýLQSXWïý$V
ZLWKýDOOý6î),/6<1ýVHJPHQWVñý+(/3ýDVVLVWDQFHýLVýREWDLQDEOHïý7KHýIROORZLQJýOLVWVýWKHýDYDLODEOH
FRPð
PDQGVýDQGýWKHLUýIXQFWLRQïý7KHýOLVWLQJýEHORZýLVýRQHý\RXýJHWýRQýDýPDLQIUDPHýRUýZRUNVWDWLRQ
V\VWHPïý2QýWKHýSHUVRQDOýFRPSXWHUýZHýKDYHýDýVXEVWDQWLDOO\ýPRUHýHODERUDWHýKHOSýV\VWHPýDYDLODEOHï

&200$1'=

:18

62),/6<1#0DQXDO $FWLYH#V\QWKHVLV#VHJPHQW



!#KHOS

$''##=#$''#$#6(&7,21
%=7##=#%,/,1($5#=075$16)250
&/5##=#&/($5#$//#),/(6
'(/##=#'(/(7(#$#6(&7,21
'(6##=#3529,'(#63(&,),&#&,5&8,7#:,7+#(/(0(17#9$/8(6
',63#=#',63/$<#25,*,1$/#'(6,*1#'$7$
'26##=#7(0325$5,/<#5(7851#72#'26
(1'##=#(1'#352&(66
(48##=#,192.(#'(/$<#(48$/,=(5
),/(#=#:5,7(#$6&,,#25#75$16)(5#),/(6#72#63,&(/#(7&
)4###=#,1752'8&(#),1,7(#4#,172#,1),1,7(#4#6(&7,216
)5(4#=#)5(48(1&<#'20$,1#$1$/<6,6

##+:$,7,1*,

)6###=#)5(48(1&<#6&$/,1*
+(/3#=#35,17#/,67#2)#&200$1'6
/%/##=#5(3/$&(#7,7/(#$1'#83'$7(#'$7(67$03
08/7#=#08/7,3/<#$#6(&7,21#%<#$#)$&725
3(50#=#3(5087(#180(5$725#25#'(120,1$725#)$&7256#+&$6&$'(#21/<,
35,##=#35,17#),/7(5#&2()),&,(176
5&/##=#5(&$//#$#6$9('#6(7#2)#'$7$
5(6&#=#5(6&$/(#&2()),&,(176#+$)7(5#$'',1*#25#3(5087$7,21,
6$9(#=#6$9(#5(68/76#21#),/(
672##=#6$9(#$#6(7#2)#'$7$#7(0325$5,/<
81'2#=#81'2#7+(#35(9,286#&200$1'

%HIRUHýOHDYLQJýWKLVýH[DPSOHñýZHýFRQGXFWýDýIUHTXHQF\ýGRPDLQýDQDO\VLVýWRýFKHFNýWKHýV\QWKHVLV
UHVXOWVïý7KHýWDEXODWLRQýYHULILHVýWKDWñýDVýUHTXHVWHGñýWKHýILOWHUýKDVýíïëèýG%ýORVVýEHWZHHQýåííý+]ýDQG
ìëèíý+]ï

&200$1'=
!##IUHT
(17(5#)5(4=
!##883#4:33#83
(17(5#)5(4=
!##
7$%8/$7(=#<21
!##Q
DFWLYH#EDQGSDVV##################################################
###########-------#&20387('#3(5)250$1&(#-------

########)5(48(1&<######/266########3+$6(#########'(/$<
#########,1#+=#########,1#'%#####,1#'(*5((6####,1#6(&21'6

#######8183333'.35####9316;8:43##543155:386###614936<(037
#######9133333'.35####7;1673<;3##5491::<;35###7153<<<(037
#######9183333'.35####6:1;:3;93##5581;9<636###913<887(037
#######:133333'.35####591<34;<3##57313677;<###4136335(036
#######:183333'.35####46195<8;3##59;1;35479###518:46<(036
#######;133333'.35######157<;:8####:1433;65###:17397;(036
#######;183333'.35######14<353:###<71<9593:###6199<8;(036
#######<133333'.35######138;744##48916;7;;8###613;;75(036
#######<183333'.35######1575973##53917<:5;5###518<835(036
#######4133333'.36######134<53:##58615;:44;###5196399(036
#######4138333'.36######14634:6##5<<1<5;633###5184335(036
#######4143333'.36######1557:8<##67716<4<<9###5184397(036
#######4148333'.36######1333795###661557;;7###51<6:9<(036
#######4153333'.36######1576778###;;173<946###615449;(036
#######4158333'.36######157<;:8##4971477;45###81<36<5(036
#######4163333'.36####431389653##583165:<;7###519:556(036
#######4168333'.36####531:65863##5;317;;59;###413:439(036
#######4173333'.36####5<133<343##5<8137:<77###914;85;(037
#######4178333'.36####681;<9833##63714;6:<4###714;:9:(037

:19

$FWLYH#V\QWKHVLV#VHJPHQW 62),/6<1#0DQXDO



#######4183333'.36####741<54<:3##6431975865###613;64;(037
#######4188333'.36####7:16::<<3##6481859387###516<467(037
#######4193333'.36####851785:43##64<16;674:###41<557<(037
#######4198333'.36####8:15;8453##65518595:8###418;9<;(037
#######41:3333'.36####941<<7773##658147:859###4166:38(037

 

'HFOLQLQJýWKHýSORWýRIIHUñýZHýH[LWýWKHýDQDO\VLVýVHJPHQWýJUDFHIXOO\ã

:,6+#72#:5,7(#$1$/<6,6#'$7$#21#),/("#+<21,
!##Q
3/27#0#:,'(=#:/#1$552:=#1/#*5$3+,&6=#*#25#(1'=#(
!##H
&200$1'=
!##HQG

([DPSOHýæïçïëý%DQGSDVVý)LOWHUýððý)ROORZðWKHðOHDGHUý&RQILJXUDWLRQ

,QDVPXFKýDVýZHýDUHýVWLOOýLQýWKHýDFWLYHýV\QWKHVLVîDQDO\VLVýVHJPHQWýDQGýWKHýEDQGSDVVýIXQFWLRQýLVýVWLOO
VWRUHGñýZHýFDQýWU\ýDQRWKHUýLPSOHPHQWDWLRQñýVXFKýDVýWKHýIROORZðWKHðOHDGHUýIHHGEDFNýõ)/)ôýVWUXFð
WXUHñýWRýUHDOL]HýWKHýVDPHýILOWHUã

6<17+(6,6=#6/#$1$/<6,6=#$#25#(1'=#(
!#V
(17(5#),/(#1$0(
!##WHVW
&$6&$'(=#&/#)2//2:07+(0/($'(5=#)#25#/($3)52*=#/
!##I
86(#&20387(506(/(&7('#=(52#6(48(1&("#+<21,
!##Q
(17(5#7+(#6(48(1&(#2)#75$160,66,21#=(526#)25##8#6(&7,216
(;75(0(#=(526#$5(#,1',&$7('#%<#=/#,/#==/#,,/#=,#25#,=
!##]]#6#4#5#LL

7KHýGDWDýLQSXWýLVýLGHQWLFDOïý7KHýUHVXOWVýIROORZýLPPHGLDWHO\ñýVFDOHGýIRUýRSWLPXPýG\QDPLFýUDQJHã

DFWLYH#EDQGSDVV##################################################
######5(68/76#2)#7+(#)/)##6<17+(6,6
#####%,48$'5$7,&#%/2&.#&2()),&,(176
###########,1#$6&(1',1*#25'(5
####180(5$725#######'(120,1$725

6(&7,21#121##4
##313333333'.33###71377<764'.3:
##313333333'.33###713<68365'.36
##817548<37'034###413333333'.33

6(&7,21#121##5
##81<366764'.39###6168<3566'.3:###75$160,66,21#=(52
##313333333'.33###313333333'.33###613333333'.36#+=
##419947;58'035###413333333'.33
)(('%$&.#&2()),&,(17# ###517;59:94'.33

6(&7,21#121##6
##41<846<;6'.39###518434486'.3:###75$160,66,21#=(52
##313333333'.33###313333333'.33###813333333'.35#+=
##41<::4:<;'034###413333333'.33
)(('%$&.#&2()),&,(17# ###619<;86::'.33

6(&7,21#121##7
##51;638437'.3:###71<57:5:<'.3:###75$160,66,21#=(52
##313333333'.33###313333333'.33###513333333'.36#+=
##41:<5774:'034###413333333'.33
)(('%$&.#&2()),&,(17# ##081;847;5:'.33

:1:

62),/6<1#0DQXDO $FWLYH#V\QWKHVLV#VHJPHQW



6(&7,21#121##8
##6196<758<'.3:###915735;89'.3:
##313333333'.33###313333333'.33
##313333333'.33###413333333'.33
)(('%$&.#&2()),&,(17# ###413<;74:5'.33

:HýDUHýEDFNýLQýWKHýDFWLYHýDQDO\VLVýVHJPHQWýDJDLQñýDQGýFDQýGRýDýTXLFNýDQDO\VLVýRIýWKHýSDVVEDQGýWR
FKHFNýWKHýSHUIRUPDQFHïý,WýVKRXOGýEHýLGHQWLFDOýWRýWKHýOHDSIURJýUHVXOWVñýDQGýDVýLQGLFDWHGýEHORZñýLWýLVã

&200$1'=
!##IUHT
(17(5#)5(4=
!##;33#4583#58
(17(5#)5(4=
!##
7$%8/$7(=#<21
!##\
DFWLYH#EDQGSDVV##################################################

###########-------#&20387('#3(5)250$1&(#-------

########)5(48(1&<######/266########3+$6(#########'(/$<
#########,1#+=#########,1#'%#####,1#'(*5((6####,1#6(&21'6

#######;133333(.35######157<;<<##4;:1433;33###:17397;(036
#######;158333(.35######14;3:74##56<163;<33###717;53:(036
#######;183333(.35######14<3564##5:71<95933###6199<8;(036
#######;1:8333(.35######1344<53##6391<6:333###6176953(036
#######<133333(.35######138;768##66916;7<33###613;;75(036
#######<158333(.35######153;4;6####518:76<4###51:8674(036
#######<183333(.35######1575998###5917<:5;3###518<835(036
#######<1:8333(.35######146:68;###7<1:957;3###518<5:;(036
#######4133333(.36######134<564###:615;:453###5196399(036
#######4135833(.36######134:45;###<91<36963###519357<(036
#######4138333(.36######14634<:##44<1<5;633###5184335(036
#######413:833(.36######156:6:3##47514;4633###5177<7<(036
#######4143333(.36######1557:;6##49716<5333###5184397(036
#######4145833(.36######13<9:3:##4;:1:;<933###51:399:(036
#######4148333(.36######13337;9##5461557<33###51<6:9<(036
#######414:833(.36######13;;394##5731664433###6139898(036
#######4153333(.36######157679<##59;173<933###615449;(036
#######4155833(.36######144:48:##5<<1<:3833###61<;77<(036
#######4158333(.36######157<;<<##6771477;33###81<36<5(036

([DPSOHýæïçïêý%DQGSDVVý)LOWHUýððý&DVFDGHý&RQILJXUDWLRQ

$JDLQýXWLOL]LQJýWKHýIDFWýWKDWýWKHýSHUVRQDOýFRPSXWHUýYHUVLRQýRIýWKHýSURJUDPýVWLOOýKDVýWKHýWUDQVIHU
ILOHñýõFRQWDLQLQJýWKLVýILOWHUýGDWDôýDYDLODEOHñýZHýOHDYHýWKHýDQDO\VLVýVHJPHQWýDQGýUHGHVLJQýWKHýVDPH
ILOWHUýXVLQJýFDVFDGHýV\QWKHVLVïý7KHýFRQYHUVDWLRQDOýGDWDýLVýHQWHUHGýDVýEHIRUHã

&200$1'=
!##HQG
6<17+(6,6=#6/#$1$/<6,6=#$#25#(1'=#(
!##V
(17(5#),/(#1$0(
!##WHVW
&$6&$'(=#&/#)2//2:07+(0/($'(5=#)#25#/($3)52*=#/
!##F

1RWHýWKDWýWKHýFRPSXWHUýVHOHFWHGý]HURýVHTXHQFHýLVýWKHýGHIDXOWýKHUHýDQGýWKHýXVHUýVHOHFWHGýRSWLRQýLV
QRWýDYDLODEOHïý7KHýUHDVRQýIRUýWKLVýLVýWKDWýWKHý3(50ýõSHUPXWHôýFRPPDQGñýDYDLODEOHýODWHUñýFDQýEH

:1;

$FWLYH#V\QWKHVLV#VHJPHQW 62),/6<1#0DQXDO



XVHGýWRýUHDUUDQJHýWKHýQXPHUDWRUýDQGýGHQRPLQDWRUýIDFWRUVýLQýDQ\ýVHTXHQFHýZHýGHVLUHïý7KHýVFDOHG
UHVXOWVýIROORZýLQýDýVLPLODUýIRUPDWýH[FHSWýWKDWñýLQýWKLVýFDVHñýWKHUHýDUHýQRýIHHGEDFNýFRHIILFLHQWVã

6(/(&7('#6(48(1&(#,6=
180(5$7256=####,=##,=###6###5###4
'(120,1$7256=###6###5###7###4###8

DFWLYH#EDQGSDVV##################################################
######5(68/76#2)#7+(#&$6&#6<17+(6,6
#####%,48$'5$7,&#%/2&.#&2()),&,(176
###########,1#$6&(1',1*#25'(5

####180(5$725#######'(120,1$725

6(&7,21#121##4
##313333333'.33###713:533::'.3:
##415:<7379'.36###415:<6<7<'.36
##313333333'.33###413333333'.33

6(&7,21#121##5
##313333333'.33###51<<88396'.3:
##4187;3878'.36###<158;;899'.35
##313333333'.33###413333333'.33
6(&7,21#121##6
##5139;84<;'.3:###816;76:54'.3:###75$160,66,21#=(52
##313333333'.33###413984996'.36###613333333'.36#+=
##81;54;354'035###413333333'.33

6(&7,21#121##7
##91894:588'.39###517;44374'.3:###75$160,66,21#=(52
##313333333'.33###61484;43:'.35###513333333'.36#+=
##714885945'035###413333333'.33

6(&7,21#121##8
##516634<76'.3:###915957433'.3:###75$160,66,21#=(52
##313333333'.33###61<<<6839'.35###813333333'.35#+=
##51693<;38'.33###413333333'.33

)RUý\RXUýLQIRUPDWLRQñýWKHýSURJUDPýSULQWVýWKHýVHOHFWHGýSROHýDQGý]HURýVHTXHQFHïý7KHýUHVXOWVýRIýD
IUHTXHQF\ýDQDO\VLVýSURGXFHýWKHýVDPHýUHVXOWVýDVýREWDLQHGýLQýH[DPSOHVýæïçïìýDQGýæïçïëï
ýýýýý
([DPSOHýæïçïéý&DVFDGHý$OOð3ROHý%DQGSDVVý)LOWHU

7KHýIROORZLQJýLQSXWýGDWDýVSHFLILHVýDýEDQGSDVVýILOWHUýZLWKýQRýILQLWHýWUDQVPLVVLRQý]HURVã

&=!#VILOV\Q
#########-----#62),/6<1#-----
####5(/($6(#615##9(56,21#4###7242<7

##########--#5227#6(*0(17#--

&RS\ULJKW#+&,#4<;6#0#4<<8#'U1#*HRUJH#6]HQWLUPDL
############$OO#5LJKWV#5HVHUYHG1

5($'#'$7$#)520#),/(=#<21
!##Q
60$,1=#6/#3/$&(5=#3#25#(1'=#(
!##V
(17(5#7,7/(
!##EDQGSDVV
),/7(5#.,1'#0#/803('=#3/#',*,7$/=#4#25#0,&52:$9(=#5
!##3
),/7(5#7<3(#0#/2:3$66=#4/#+,*+3$66=#5/#/,1103+$6(#/2:3$66=#6/#%$1'3$66=#7

:1<

62),/6<1#0DQXDO $FWLYH#V\QWKHVLV#VHJPHQW



!##7
/2:(5#('*(#2)#7+(#3$66%$1'#,1#+=
!##4N
833(5#('*(#2)#7+(#3$66%$1'#,1#+=
!##5N
3$66%$1'#0#0$;1#)/$7=#3/#(48$/05,33/(=#4/#)81&7,21$/#,1387=#5#25#6/23,1*=#6
!##4
:+$7#,6#7+(#%$1'#('*(#/266#,1#'%
!##18
%$1'3$66#0#&219(17,21$/=#4/#3$5$0(75,&=#5#25#0$7&+,1*=#6
!##4
6723%$1'#0#0212721,&=#3/#(48$/00,1,0$=#4#25#63(&,),('=#5
!##5
(17(5#08/7,3/,&,7<#2)#75$160,66,21#=(52#$7#=(52############
!##6
(17(5#08/7,3/,&,7<#2)#75$160,66,21#=(52#$7#,1),1,7<########
!##6
(17(5#121#2)#),1,7(#75$160,66,21#=(526
!##3
(17(5#,1387#7(50,1$7,21#,1#2+06
!##4
(17(5#287387#7(50,1$7,21#+31#,1',&$7(6#23(1#25#6+257,
!##3
(17(5#9$/8(#2)#$9(5$*(#41#,)#12#35(',67257,21/#(17(5#31
!##3

6NLSSLQJýWKHýXVXDOýVXPPDU\ýDQGýVHOHFWLQJýWKHýDFWLYHýV\QWKHVLVýVHJPHQWýDJDLQñýWKHýFDVFDGHýLPSOHð
PHQWDWLRQýZLOOýGLIIHUýVRPHZKDWýIURPýWKHýXVXDOýIRUPýLQýWKDWýDOOýVHFWLRQVýDUHýRIýWKHýEDQGSDVVýW\SH
õWKHýQXPHUDWRUVýKDYHýRQO\ýVýWHUPVýSUHVHQWôïý7KLVýLVýWKHýGHIDXOWýIRUýWKHýFRPSXWHUýVHOHFWHGýFRQILJXð
UDWLRQñýLIýLWýLVýIHDVLEOHýõLïHïýWKHýPXOWLSOLFLW\ýRIý]HURVýDWý]HURýDQGýLQILQLWHýIUHTXHQFLHVýDUHýWKHýVDPHôã

6(/(&7('#6(48(1&(#,6=
180(5$7256=####,=##,=##,=
'(120,1$7256=###5###6###4

EDQGSDVV#########################################################
######5(68/76#2)#7+(#&$6&#6<17+(6,6
#####%,48$'5$7,&#%/2&.#&2()),&,(176
###########,1#$6&(1',1*#25'(5

####180(5$725#######'(120,1$725

6(&7,21#121##4
##313333333'.33###:1;<89;68'.3:
##61<73566;'.36###61<694755'.36
##313333333'.33###413333333'.33

6(&7,21#121##5
##313333333'.33###4193;64;9'.3;
##71<697:<<'.36###519733955'.36
##313333333'.33###413333333'.33

6(&7,21#121##6
##313333333'.33###61;:9543:'.3:
##<146439<7'.36###415<93;33'.36
##313333333'.33###413333333'.33

7KLVýRSWLRQýLVýDYDLODEOHýH[SOLFLWO\ýLQýWKHýRWKHUýõOHDSIURJýDQGýIROORZðWKHðOHDGHUôýV\QWKHVLVýPHWKRGV
DVýZHOOïý)RUýLQVWDQFHñýWKHýOHDSIURJýV\QWKHVLVýRIýWKHýVDPHýILOWHUýLVã

6<17+(6,6=#6/#$1$/<6,6=#$#25#(1'=#(
!##V
(17(5#),/(#1$0(
!##WHVW

:143

$FWLYH#V\QWKHVLV#VHJPHQW 62),/6<1#0DQXDO



&$6&$'(=#&/#)2//2:07+(0/($'(5=#)#25#/($3)52*=#/
!##O
:,6+#$//#%$1'3$66#%/2&.6=#<21
!##\
:,6+#72#6((#,17(50(',$7(#5(68/76=#<21
!##Q

7KLVýWLPHýWKHýSURPSWýDERXWýWKHý$//ý%$1'3$66ý%/2&.6ýLVýGLVSOD\HGñýVLQFHýZHýPXVWýNQRZ
WKLVýEHIRUHýWKHýV\QWKHVLVïý7KHýUHVXOWVã

/($3)52*#6<17+(6,6

EDQGSDVV########################################################
######5(68/76#2)#7+(#/($3#6<17+(6,6
#####%,48$'5$7,&#%/2&.#&2()),&,(176
###########,1#$6&(1',1*#25'(5

####180(5$725#######'(120,1$725

6(&7,21#121##4
##313333333'.33###:1;<89;68'.3:
##915:64438'.36###61<694755'.36
##313333333'.33###413333333'.33

6(&7,21#121##5
##313333333'.33###:1;<89;68'.3:
##7135<3348'.36###313333333'.33
##313333333'.33###413333333'.33
)(('%$&.#&2()),&,(17# ##0;1<5:69<;'034

6(&7,21#121##6
##313333333'.33###:1;<89;68'.3:
##:1357457;'.36###61<694755'.36
##313333333'.33###413333333'.33
)(('%$&.#&2()),&,(17# ##0:1<97465<'034

$ýSDUWLDOýOLVWLQJýRIýDýIUHTXHQF\ýDQDO\VLVñýVKRZQýEHORZñýFRQILUPVýWKDWýWKHýGHVLJQýPHHWVýRXU
UHTXLUHPHQWVýRIýDýEDQGSDVVýIURPýìíííýWRýëíííý+]ã

EDQGSDVV########################################################
###########-------#&20387('#3(5)250$1&(#-------

########)5(48(1&<######/266########3+$6(#########'(/$<
#########,1#+=#########,1#'%#####,1#'(*5((6####,1#6(&21'6

#######4133333'.35####;31;53393###<619446<3###4134884(037
#######5133333'.35####951643;43###<:168<457###413:6:7(037
#######6133333'.35####831<::;;3##43417343<<###414;45;(037
#######7133333'.35####75168:943##4381<7:45:###4168;7:(037
#######8133333'.35####681335363##4441647566###4197:5<(037
#######9133333'.35####5;14<7933##44;137;7<8###51473<:(037
#######:133333'.35####541775:83##45:1579493###613:<3:(037
#######;133333'.35####4715;:833##47418;:8;:###81545;;(037
#######<133333'.35#####91768:7<##49<149<998###4144433(036
#######4133333'.36######17<<;;8##5571;:8;49###41:9:76(036
#######4143333'.36######15666<5##5:817545;;###4135;56(036
#######4153333'.36######17<6:77##6381::4753###:167:<<(037
#######4163333'.36######1558887##6641658747###:134<68(037
#######4173333'.36######1336:9;##68917<3774###91;;;<4(037
########1#1#1

7KHýVLQJOHðH[HFXWDEOHýYHUVLRQýRIýWKHýSURJUDPýGLIIHUVýRQO\ýVOLJKWO\ýIURPýWKHýSHUVRQDOýFRPSXWHU
YHUVLRQñýEXWýDVýDQýLOOXVWUDWLRQñýKHUHýLVýWKHýVDPHýSUREOHPýUXQýRQýDý'(&ý9$;ýPDFKLQHã

:144

62),/6<1#0DQXDO $FWLYH#V\QWKHVLV#VHJPHQW



YD[5#'#UXQ#VILOV\Q
#########-----#62),/6<1#-----
####5(/($6(#615##9(56,21#4##7242<7

&RS\ULJKW#+&,#4<;6#0#4<<8#'U1#*HRUJH#6]HQWLUPDL
#############$OO#5LJKWV#5HVHUYHG1

5($'#'$7$#)520#),/(=#<21
!#Q
3/$&(5=#3/#60$,1=#6/#/$''(5=#//#',*,7$/=#'/#$&7,9(=#$#25#(1'=#(
!#V#$#7KLV#SURPSW#LV#VOLJKWO\#GLIIHUHQW#7KLV#SURPSW#LV#VOLJKWO\#GLIIHUHQW1
(17(5#7,7/(
!#EDQGSDVV
),/7(5#.,1'#0#/803('=#3/#',*,7$/=#4#25#0,&52:$9(=#5
!#3
),/7(5#7<3(#0#/2:3$66=#4/#+,*+3$66=#5/#/,1103+$6(#/2:3$66=#6/#%$1'3$66=#7
!#7
/2:(5#('*(#2)#7+(#3$66%$1'#,1#+=
!#4333
833(5#('*(#2)#7+(#3$66%$1'#,1#+=
!#5333
3$66%$1'#0#0$;10)/$7=#3/#(48$/05,33/(=#4/#)81&7,21$/#,1387=#5
!#4
:+$7#,6#7+(#%$1'#('*(#/266#,1#'%
!#18
%$1'3$66#0#&219(17,21$/=#4/#3$5$0(75,&=#5#25#0$7&+,1*=#6
!#4
6723%$1'#0#0212721,&=#3/#(48$/00,1,0$=#4#25#63(&,),('=#5
!#5
(17(5#08/7,3/,&,7<#2)#75$160,66,21#=(52#$7#=(52
!#6
(17(5#08/7,3/,&,7<#2)#75$160,66,21#=(52#$7#,1),1,7<
!#6
(17(5#121#2)#),1,7(#75$160,66,21#=(526
!#3
(17(5#,1387#7(50,1$7,21#,1#2+06
!#4
(17(5#287387#7(50,1$7,21#+31#,1',&$7(6#23(1#25#6+257,
!#3
(17(5#9$/8(#2)#$9(5$*(#41#,)#12#35(',67257,21/#(17(5#31
!#3
*(1(5$/#),/7(5#6<17+(6,6#352*5$0

EDQGSDVV#########################################################
###%$1'03$66#),/7(5################
######(48$/#5,33/(#3$66#%$1'
#########%$1'('*(#/266############################ ##318333#'%1
#########/2:(5#3$66%$1'#('*(#)5(48(1&<############ ##413333333'.36#+=1
#########833(5#3$66%$1'#('*(#)5(48(1&<############ ##513333333'.36#+=1
######63(&,),('#6723#%$1'
#########08/7,3/,&,7<#2)#=(52#$7#=(52############# ##6
#########08/7,3/,&,7<#2)#=(52#$7#,1),1,7<######### ##6
#########29(5$//#),/7(5#'(*5((#################### ##9
#########,1387#7(50,1$7,21######################## ##413333333'.33#2+06
#########287387#7(50,1$7,21####################### ##313333333'.33#2+06
#########5(48(67('#7(50,1$7,21#5$7,2############## ##313333333'.33
#####

&200$1'=
!#V\Q
5($/,=$7,21#0#$&7,9(=#$/#3$66,9(=#3/#',*,7$/=#'/#12#6<17+(6,6=#(
!#D#$#+HUH#ZH#KDG#IHZHU#VWHSV#WR#SHUIRUP+HUH#ZH#KDG#IHZHU#VWHSV#WR#SHUIRUP1
&$6&$'(=#&/#)2//2:07+(0/($'(5=#)/#/($3)52*=#/#25#(1'=#(1'
!#O
:,6+#$//#%$1'3$66#%/2&.6=#<21
!#\
:,6+#72#6((#,17(50(',$7(#5(68/76=#<21

:145

$FWLYH#V\QWKHVLV#VHJPHQW 62),/6<1#0DQXDO



!#Q
###########/($3)52*#6<17+(6,6
EDQGSDVV#################################
5(6&$/('#%,48$'5$7,&#%/2&.#&2()),&,(176
####,1#$6&(1',1*#25'(5

####180(5$725#######'(120,1$725
6(&7,21#121##4
##313333333'.33###:1;<89;68'.3:
##9159<<854'.36###61<694755'.36
##313333333'.33###413333333'.33

6(&7,21#121##5
##313333333'.33###:1;<89;68'.3:
##713643643'.36###313333333'.33
##313333333'.33###413333333'.33
)(('%$&.#&2()),&,(17# ##0;1<6:<69<'034

6(&7,21#121##6
##313333333'.33###:1;<89;68'.3:
##:1357457;'.36###61<694755'.36
##313333333'.33###413333333'.33
)(('%$&.#&2()),&,(17# ##0:1<839<38'034

&200$1'=
!#VWRS
$5(#<28#685("#+<21,
!#\
---#352*5$0#7(50,1$7('#---

7RýNHHSýWKHýOHQJWKýRIýWKLVýPDQXDOýZLWKLQýERXQGVñýRQO\ýWKHýOHDSIURJýUHVXOWVýDUHýVKRZQïý7KHýUHVXOWV
DUHýLGHQWLFDOýLQýWKHýWZRýUXQVïýýýýý

([DPSOHýæïçïèDý/RZSDVVý)ROORZðWKHð/HDGHUý)LOWHU

7KLVýLVýDQýHOOLSWLFýORZSDVVýZLWKýWKHýIROORZLQJýVSHFLILFDWLRQñý\LHOGLQJýDQýHLJKWKðRUGHUýILOWHUã

---#62),/6<1#---##),/7(5#352*5$0

DFWLYH#ORZSDVV###################################################
###/2:03$66#),/7(5#################
######(48$/#5,33/(#3$66#%$1'
#########%$1'('*(#/266############################ ####1583333#'%1
#########833(5#3$66%$1'#('*(#)5(48(1&<############ ###41333333#N+]#
######(48$/#0,1,0$#6723#%$1'#:,7+#('*(#)5(48(1&<## ###41433333#N+]#
#########5(48,5('#6723#%$1'#/266################## ##781333333#'%1
#########08/7,3/,&,7<#2)#=(52#$7#,1),1,7<######### ###3
#########180%(5#2)#),1,7(#75$160,66,21#=(52#3$,56# ###7
#########29(5$//#),/7(5#'(*5((#################### ###;
#########75$160,66,21#=(526

###############5($/#3$57########,0$*,1$5<#3$57
############313333333'.33#######4143;5;37'.36
############313333333'.33#######414<79475'.36
############313333333'.33#######41875;8;5'.36
############313333333'.33#######61;;99:59'.36
#########,1387#7(50,1$7,21######################## ###41333333##RKP
#########287387#7(50,1$7,21####################### ####1333333##RKP
#########5(48(67('#7(50,1$7,21#5$7,2############## ###313333333'.33

8SRQýHQWHULQJýWKHýDFWLYHýV\QWKHVLVýVHJPHQWñýZHýDUHýILUVWýJLYHQýDýFKDQFHýWRýFRQYHUWýWKLVýORZSDVV
LQWRýDýEDQGðUHMHFWïý'HFOLQLQJýWKLVýIRUýWKHýPRPHQWñýZHýUHTXHVWýDQý)/)ýUHDOL]DWLRQýRIýWKHýORZSDVV
E\ýXVLQJýWKHýIROORZLQJýGDWDýLQSXWýVHTXHQFHã

:146

62),/6<1#0DQXDO $FWLYH#V\QWKHVLV#VHJPHQW



&200$1'=
!##V\Q
5($/,=$7,21#0#$&7,9(=#$/#3$66,9(=#3/#',*,7$/=#'/#12#6<17+(6,6=#(
!##D
(17(5#),/(#1$0(
!##WHVW
)25#6<17+(6,6/#7<3(#%(1'%#72#(;,7#72#'26
7+(1#&$//#352*5$0#%$&7,9(%

&200$1'=
!#HQG
#---#62),/6<1#---#6,*1,1*#2))#---

F=!DFWLYH
#########-----#62),/6<1#-----
####5(/($6(#615##9(56,21#4##7242<7

#########--#$&7,9(#6(*0(17#--

&RS\ULJKW#+&,#4<;6#0#4<<8#'U1#*HRUJH#6]HQWLUPDL
############$OO#5LJKWV#5HVHUYHG1

6<17+(6,6=#6/#$1$/<6,6=#$#25#(1'=#(
!##V
(17(5#),/(#1$0(
!##WHVW
:,6+#/30720%(#&219(56,21=#<21
!##Q
&$6&$'(=#&/#)2//2:07+(0/($'(5=#)#25#/($3)52*=#/
!##I
86(#&20387(506(/(&7('#=(52#6(48(1&("#+<21,
!##Q
(17(5#7+(#6(48(1&(#2)#75$160,66,21#=(526#)25##7#6(&7,216
(;75(0(#=(526#$5(#,1',&$7('#%<#=/#,/#==/#,,/#=,#25#,=
!##4#6#5#7

7KHýUHVXOWVýIROORZýE\ñýWKHýQRZýIDPLOLDUñýIRUPDWã

ýýýýýýýDFWLYH#ORZSDVV###################################################
######5(68/76#2)#7+(#)/)##6<17+(6,6
#####%,48$'5$7,&#%/2&.#&2()),&,(176
###########,1#$6&(1',1*#25'(5

####180(5$725#######'(120,1$725
6(&7,21#121##4
##:1<:48:6<'.39###9197;8:97'.3:###75$160,66,21#=(52
##313333333'.33###71<9<:556'.36###4143;5;37'.36#+=
##41976<696'034###413333333'.33

6(&7,21#121##5
##41:584487'.3:###41:584487'.3:###75$160,66,21#=(52
##313333333'.33###313333333'.33###41875;8;5'.36#+=
##41;68:4<;'034###413333333'.33
)(('%$&.#&2()),&,(17# ##051<:337;4'.34

6(&7,21#121##6
##6187::969'.3:###6187::969'.3:###75$160,66,21#=(52
##313333333'.33###313333333'.33###414<79475'.36#+=
##915<:3;84'034###413333333'.33
)(('%$&.#&2()),&,(17# ###5186;958;'.34

6(&7,21#121##7
##7137;<938'.3:###7149:4:<4'.3:###75$160,66,21#=(52
##313333333'.33###313333333'.33###61;;99:59'.36#+=
##91:;<6784'035###413333333'.33

:147

$FWLYH#V\QWKHVLV#VHJPHQW 62),/6<1#0DQXDO



)(('%$&.#&2()),&,(17# ##0614477;:<'.33

$QýDQDO\VLVñýQRWýVKRZQñýFRQILUPVýWKHýILOWHUýUHVSRQVHï

:148

62),/6<1#0DQXDO $FWLYH#V\QWKHVLV#VHJPHQW



([DPSOHýæïçïèEý%DQGUHMHFWý)ROORZðWKHð/HDGHUý)LOWHU

:KHQýZHýUHWXUQýWRýWKHýV\QWKHVLVýVHJPHQWñýLQVWHDGýRIýFRQWLQXLQJýZLWKýDýOHDSIURJýRUýFDVFDGH
YHUVLRQýRIýWKLVýILOWHUñýZHýWDNHýDGYDQWDJHýRIýWKHýSURJUDP©VýRIIHUýWRýFRQYHUWýWKLVýORZSDVVýLQWRýD
EDQGUHMHFWñýDQGýUHTXHVWýWKHý)/)ýUHDOL]DWLRQýRIýWKHýUHVXOWLQJýILOWHUã

&200$1'=
!##HQG
6<17+(6,6=#6/#$1$/<6,6=#$#25#(1'=#(
!##V
(17(5#),/(#1$0(
!##WHVW
:,6+#/30720%(#&219(56,21=#<21
!##\
(17(5#/2:(5#$1'#833(5#3$66%$1'#('*(#)5(48(1&,(6
!##5333#6333
&$6&$'(=#&/#)2//2:07+(0/($'(5=#)#25#/($3)52*=#/
!##I
86(#&20387(506(/(&7('#=(52#6(48(1&("#+<21,
!##Q
(17(5#7+(#6(48(1&(#2)#75$160,66,21#=(526#)25##;#6(&7,216
(;75(0(#=(526#$5(#,1',&$7('#%<#=/#,/#==/#,,/#=,#25#,=
!##4#6#8#:#;#9#7#5

7KHýGHJUHHýRIýWKHýEDQGðUHMHFWýLVýWZLFHýWKDWýRIýWKHýORZSDVVýDQGýWKHUHIRUHýKDVýHLJKWýWUDQVPLVVLRQ
]HURýSDLUVñýDOOýLQýWKHýFHQWHUýVWRSEDQGïý&RQVHTXHQWO\ýWKH\ýDUHýDOOýILQLWHñýDOWKRXJKýZHýGRýQRWýNQRZ
ZKLFKýLVýZKLFKïý1RWHýDOVRýWKDWýLIýZHýKDGýUHTXHVWHGýDýOHDSIURJýGHVLJQñýDýGLDJQRVWLFýPHVVDJHýZRXOG
KDYHýDGYLVHGýXVñýWKDWýWKHýOHDSIURJýPHWKRGýLVýQRWýDYDLODEOHýIRUýEDQGðUHMHFWýILOWHUVïý

DFWLYH#ORZSDVV###################################################
######5(68/76#2)#7+(#)/)##6<17+(6,6
#####%,48$'5$7,&#%/2&.#&2()),&,(176
###########,1#$6&(1',1*#25'(5

####180(5$725#######'(120,1$725
6(&7,21#121##4
##:197934:3'.39###419<84659'.3;###75$160,66,21#=(52
##313333333'.33###:1<779337'.35###5136<8738'.36#+=
##71988<::8'035###413333333'.33

6(&7,21#121##5
##71684787;'.3;###71684787;'.3;###75$160,66,21#=(52
##313333333'.33###313333333'.33###51399778;'.36#+=
##518;45633'.33###413333333'.33
)(('%$&.#&2()),&,(17# ###8194:9663'.34

6(&7,21#121##6
##415;<6<<8'.3;###415;<6<<8'.3;###75$160,66,21#=(52
##313333333'.33###313333333'.33###51479:93;'.36#+=
##:13;9<9::'034###413333333'.33
)(('%$&.#&2()),&,(17# ##041:59<:;7'.35

6(&7,21#121##7
##41877;;:;'.3;###41877;;:;'.3;###75$160,66,21#=(52
##313333333'.33###313333333'.33###51657553;'.36#+=
##:15773999'034###413333333'.33
)(('%$&.#&2()),&,(17# ###51963555<'.35

6(&7,21#121##8
##418<93;73'.3;###418<93;73'.3;###75$160,66,21#=(52
##313333333'.33###313333333'.33###518;48436'.36#+=
##91399973<'034###413333333'.33
)(('%$&.#&2()),&,(17# ##0814333:34'.35

:149

$FWLYH#V\QWKHVLV#VHJPHQW 62),/6<1#0DQXDO



6(&7,21#121##9
##51435694:'.3;###5169;:384'.3;###75$160,66,21#=(52
##313333333'.33###313333333'.33###51:<7<3;8'.36#+=
##91;4:6349'034###413333333'.33
)(('%$&.#&2()),&,(17# ###61;385699'.35

6(&7,21#121##:
##61;<34;76'.3;###61964;58<'.3;###75$160,66,21#=(52
##313333333'.33###313333333'.33###51<368694'.36#+=
##4149;;758'.33###413333333'.33
)(('%$&.#&2()),&,(17# ###;13544483'.33

6(&7,21#121##;
##618<5:69;'.3;###618486643'.3;###75$160,66,21#=(52
##313333333'.33###313333333'.33###51<74;6<5'.36#+=
##41384877<'.33###413333333'.33
)(('%$&.#&2()),&,(17# ##0614477<55'.33

6LQFHýWKHýILOWHUýGHJUHHVýDUHýUHVWULFWHGýWRýèíýRUýOHVVñýORZSDVVHVýRIýJUHDWHUýWKDQýëèWKýGHJUHHýPD\ýQRW
EHýFRQYHUWHGýWRýDýEDQGðUHMHFWïý7KLVýLVýWUXHýIRUýGLJLWDOýILOWHUVýDVýZHOOñýEXWýQRWýIRUýSDVVLYHý/&
ODGGHUVñýVLQFHýWKHUHýWKHýFRQYHUVLRQýLVýGRQHýQRWýRQýWKHýWUDQVIHUýIXQFWLRQñýEXWýRQýWKHýFLUFXLWýLWVHOIï
7KHýOLPLWVýRQýWKHýODGGHUýFLUFXLWýDUHýGLIIHUHQWïý7KH\ýSHUPLWýQRWýPRUHýWKDQýìèíýHOHPHQWýYDOXHVñ
LQFOXGLQJýWHUPLQDWLRQVýDQGýEUDQFKýQXPEHUVýQRWýH[FHHGLQJýìííï

$QýDQDO\VLVñýQRWýVKRZQñýFRQILUPVýWKHýH[DFWQHVVýRIýWKLVýGHVLJQïý5HWXUQLQJýWRýWKHýEHJLQQLQJýRIýWKH
V\QWKHVLVýVHJPHQWñýWKHýEDQGðUHMHFWýIXQFWLRQýLVýVWLOOýDYDLODEOHýLQýWKHýVLQJOHðH[HFXWDEOHýYHUVLRQýRI
WKHýSURJUDPñýEXWýWKHýRULJLQDOýORZSDVVýLVýQRZýRYHUZULWWHQýDQGýORVWïý7KLVýEDQGðUHMHFWýFRXOGýEH
UHGHðýVLJQHGýLQñýOHWýXVýVD\ñýFDVFDGHýIRUPñýEXWýQRWýLQýOHDSIURJïý7KLVýOLPLWDWLRQýLVýQRWýVHULRXVñýVLQFH
VWXGLHVýLQGLFDWHýWKDWýWKHýOHDSIURJýVWUXFWXUHýLVýQRWýUHFRPPHQGHGýIRUýEDQGðHOLPLQDWLRQýILOWHUVï

,QýWKHýPXOWLðH[HFXWDEOHýYHUVLRQñýLWýLVýWKHýRULJLQDOýORZSDVVýGDWDýWKDWýLVýVWLOOýDYDLODEOHýLQýWKHýWUDQVIHU
ILOHýDQGýWKHýUHGHVLJQýRIýWKHýEDQGðUHMHFWýILOWHUýZRXOGýPDNHýLWýQHFHVVDU\ýWRýSHUIRUPýWKHýORZSDVVðWRð
EDQGUHMHFWýFRQYHUVLRQýDJDLQï

)LQDOýFRPPHQW

%RWKýWKHýOHDSIURJýDQGýWKHý)/)ýV\QWKHVHVñýEXWýPRUHýOLNHO\ýWKHýODWWHUñýPD\ýDERUWýZLWKýDQýHUURUýPHVð
VDJHïý7KLVýFDQýKDSSHQýLQýDQýRGGýGHJUHHýDQGîRUýORZSDVVýDQGýKLJKSDVVýFDVHñýZKHUHýRQHýRUýERWKýRI
WKHýHQGýVHFWLRQVýDUHýRIýWKHýW\SHVý,ñý=ýDQGý=,ýRUý,=ïý,QýWKLVýFDVHýZHýFDQýWU\ýDQRWKHUýWUDQVPLVVLRQ
]HURýVHTXHQFHýDQGýWKLVýPD\ýVROYHýWKHýSUREOHPïý1Rý]HURýVHTXHQFHýKDVýEHHQýIRXQGýZKLFKýZRUNV
HYHU\ýWLPHï

:14:

62),/6<1#0DQXDO $FWLYH#V\QWKHVLV#VHJPHQW


