
EPA

6RFLDOñ
(FRQRPLFñ
÷ý3ROLWLFDO
)DFWRUV

5LVN
0DQDJHPHQW
'HFLVLRQ5HJXODWRU\ý$FWLRQ

([SRVXUHð(YHQWý0RGXOH
õ75,0ï([SRô

5LVNý&KDUDFWHUL]DWLRQ
0RGXOH
õ75,0ï5LVNô

(QYLURQPHQWDOý)DWHñ
7UDQVSRUWñý÷ý(FRORJLFDO
([SRVXUHý0RGXOH
õ75,0ï)D7(ô

Offi
ce of Air Quality

Pla nn in g a n d S ta nda rd
s

AirClean

8QLWHGý6WDWHV 2IILFHý2Iý$LUý4XDOLW\ (3$ðéèêî'ðääðííë%
(QYLURQPHQWDOý3URWHFWLRQ 3ODQQLQJý$QGý6WDQGDUGV 1RYHPEHUýìäää
$JHQF\ 5HVHDUFKý7ULDQJOHý3DUNñý1&ýëææìì

$LU

75,0
7RWDOý5LVNý,QWHJUDWHGý0HWKRGRORJ\

75,0ï)D7(ý
7(&+1,&$/ý6833257ý'2&80(17

9ROXPHý,,ãý'HVFULSWLRQýRIý&KHPLFDOý7UDQVSRUWýDQG
7UDQVIRUPDWLRQý$OJRULWKPV

(;7(51$/ý5(9,(:ý'5$)7



>7KLVýSDJHýLQWHQWLRQDOO\ýOHIWýEODQNï@



(3$ðéèêî'ðääðííë%

75,0

7RWDOý5LVNý,QWHJUDWHGý0HWKRGRORJ\

75,0ï)D7(ý7(&+1,&$/ý6833257ý'2&80(17

9ROXPHý,,ãý'HVFULSWLRQýRIý&KHPLFDOý7UDQVSRUWýDQGý7UDQVIRUPDWLRQý$OJRULWKPV

8ï6ïý(19,5210(17$/ý3527(&7,21ý$*(1&<
2IILFHýRIý$LUýDQGý5DGLDWLRQ

2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGV
5HVHDUFKý7ULDQJOHý3DUNñý1RUWKý&DUROLQDýýýëææìì

([WHUQDOý5HYLHZý'UDIW
1RYHPEHUýìäää



>7KLVýSDJHýLQWHQWLRQDOO\ýOHIWýEODQNï@



129(0%(5ýìäää 75,0ï)$7(ý76'ý92/80(ý,,ýõ'5$)7ôL

'LVFODLPHU

7KLVýGRFXPHQWýLVýDQýH[WHUQDOýUHYLHZýGUDIWïýý,WýKDVýQRWýEHHQýIRUPDOO\ýUHOHDVHGýE\ýWKHý8ï6ï
(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ýDQGýVKRXOGýQRWýDWýWKLVýVWDJHýEHýFRQVWUXHGýWRýUHSUHVHQWý$JHQF\
SROLF\ïýý,WýLVýEHLQJýFLUFXODWHGýIRUýFRPPHQWVýRQýLWVýWHFKQLFDOýPHULWýDQGýSROLF\ýLPSOLFDWLRQVñýDQG
GRHVýQRWýFRQVWLWXWHý$JHQF\ýSROLF\ïýý0HQWLRQýRIýWUDGHýQDPHVýRUýFRPPHUFLDOýSURGXFWVýLVýQRW
LQWHQGHGýWRýFRQVWLWXWHýHQGRUVHPHQWýRUýUHFRPPHQGDWLRQýIRUýXVHï
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$FNQRZOHGJPHQWV

$VýGHVFULEHGýLQýWKLVýUHSRUWñýWKHý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVýõ2$436ôýRI
WKHý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ýLVýGHYHORSLQJýWKHý7RWDOý5LVNý,QWHJUDWHGý0HWKRGRORJ\ïý
7KHýSULQFLSDOýLQGLYLGXDOVýDQGýRUJDQL]DWLRQVýLQýWKHý75,0ï)D7(ýGHYHORSPHQWýHIIRUWýDQGýLQýWKH
SUHSDUDWLRQýRIýWKLVýUHSRUWýDUHýOLVWHGýEHORZïýý$GGLWLRQDOO\ñýYDOXDEOHýWHFKQLFDOýVXSSRUWýIRUýUHSRUW
GHYHORSPHQWýZDVýSURYLGHGýE\ý,&)ý&RQVXOWLQJï

5REHUWý*ïý+HWHVñý(3$ñý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGV
'HLUGUHý/ïý0XUSK\ñý(3$ñý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGV
7HGý3DOPDñý(3$ñý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGV
+DUYH\ý0ïý5LFKPRQGñý(3$ñý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGV
$P\ý%ïý9DVXñý(3$ñý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGV

'HERUDKý+DOOý%HQQHWWñý/DZUHQFHý%HUNHOH\ý1DWLRQDOý/DERUDWRU\
5HEHFFDý$ïý(IUR\PVRQñý2DNý5LGJHý1DWLRQDOý/DERUDWRU\
6WHYHý)LQHñý0&1&ð1RUWKý&DUROLQDý6XSHUFRPSXWLQJý&HQWHU
'DQý-RQHVñý2DNý5LGJHý1DWLRQDOý/DERUDWRU\
-RKQý/DQJVWDIIñý(&î5ý,QFRUSRUDWHG
%UDGIRUGý)ïý/\RQñý2DNý5LGJHý1DWLRQDOý/DERUDWRU\
7KRPDVý(ïý0F.RQHñý/DZUHQFHý%HUNHOH\ý1DWLRQDOý/DERUDWRU\ý÷ý8QLYHUVLW\ýRIý&DOLIRUQLDñý%HUNHOH\
5DQG\ý0DGGDOHQDñý/DZUHQFHý%HUNHOH\ý1DWLRQDOý/DERUDWRU\



$&.12:/('*0(176

129(0%(5ýìäää LY 75,0ï)$7(ý76'ý92/80(ý,,ýõ'5$)7ô

7KHýIROORZLQJý(3$ýLQGLYLGXDOVýUHYLHZHGýDýSUHYLRXVýGUDIWýRIýWKLVýGRFXPHQWï

(3$ý0RGHOVýëíííý75,0ý5HYLHZý7HDP

5REHUWý)ïý&DURXVHO
1DWLRQDOý([SRVXUHý5HVHDUFKý/DERUDWRU\
2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQWý

ó6ïý6WHYHQý&KDQJ
2IILFHýRIý(PHUJHQF\ýDQGý5HPHGLDOý5HVSRQVH
2IILFHýRIý6ROLGý:DVWHýDQGý(PHUJHQF\
5HVSRQVH

(OOHQý&RRWHU
1DWLRQDOý([SRVXUHý5HVHDUFKý/DERUDWRU\
2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQW

6WDQý'XUNHHý
2IILFHýRIý6FLHQFHý3ROLF\
2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQW

+DUYH\ý+ROPý
1DWLRQDOý([SRVXUHý5HVHDUFKý/DERUDWRU\
2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQW

-RKQý6ïý,UZLQý
2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGV
2IILFHýRIý$LUýDQGý5DGLDWLRQ

/LQGDý.LUNODQGý
1DWLRQDOý&HQWHUýIRUý(QYLURQPHQWDOý5HVHDUFK
DQGý4XDOLW\ý$VVXUDQFH
2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQW

0DWWKHZý/RUEHU
1DWLRQDOý&HQWHUýIRUý(QYLURQPHQWDO
$VVHVVPHQWý
2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQW

+DOXNýg]ND\QDN
1DWLRQDOý([SRVXUHý5HVHDUFKý/DERUDWRU\
2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQW

:LOOLDPý3HWHUVHQ
1DWLRQDOý([SRVXUHý5HVHDUFKý/DERUDWRU\
2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQW

7HGý:ïý6LPRQý
5HJLRQýé

$PLQDý:LONLQV
1DWLRQDOý&HQWHUýIRUý(QYLURQPHQWDO
$VVHVVPHQW
2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQW

óý7HDPý/HDGHU

5HYLHZýE\ý2WKHUý3URJUDPý2IILFHV

3DPý%URGRZLF]ñý2IILFHýRIý$LUýDQGý5DGLDWLRQñý2IILFHýRIý0RELOHý6RXUFHV
:LOOLDPý5ïý(IIODQGñý2IILFHýRIý3HVWLFLGHý3URJUDPV
-RKQý*LUPDQñý2IILFHýRIý$LUýDQGý5DGLDWLRQñý2IILFHýRIý5DGLDWLRQýDQGý,QGRRUý$LU
6WHYHQý0ïý+DVVXUñý2IILFHýRIý3ROOXWLRQý3UHYHQWLRQýDQGý7R[LFV
7HUU\ý-ïý.HDWLQJñý2IILFHýRIý$LUýDQGý5DGLDWLRQñý2IILFHýRIý3ROLF\ý$QDO\VLVýDQGý5HYLHZ
5XVVHOOý.LQHUVRQñý2IILFHýRIý:DWHU
6WHSKHQý.URQHUñý2IILFHýRIý6ROLGý:DVWH
'DYLGý-ïý0LOOHUñý2IILFHýRIý3HVWLFLGHý3URJUDPV
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7KLVýGUDIWýGRFXPHQWñýWKHý75,0ï)D7(ý7HFKQLFDOý6XSSRUWý'RFXPHQWñýLVýSDUWýRIýDýVHULHVýRI
GRFXPHQWDWLRQýIRUýWKHýRYHUDOOý7RWDOý5LVNý,QWHJUDWHGý0HWKRGRORJ\ýõ75,0ôýPRGHOLQJýV\VWHPïýý7KH
GHWDLOHGýGRFXPHQWDWLRQýRIý75,0©VýORJLFñýDVVXPSWLRQVñýDOJRULWKPVñýHTXDWLRQVñýDQGýLQSXW
SDUDPHWHUVýLVýSURYLGHGýLQýFRPSUHKHQVLYHý7HFKQLFDOý6XSSRUWý'RFXPHQWVýõ76'VôýIRUýHDFKýRIýWKH
75,0ýPRGXOHVïýý7KHýSXUSRVHýRIýWKHý76'VýLVýWRýSURYLGHýIXOOýGRFXPHQWDWLRQýRIýKRZý75,0ýZRUNV
DQGýRIýWKHýUDWLRQDOHýIRUýNH\ýGHYHORSPHQWýGHFLVLRQVýWKDWýZHUHýPDGHïýý7KLVýUHSRUWñýZKLFK
VXSHUVHGHVýDQýHDUOLHUýYHUVLRQýõ8ï6ïý(3$ýìääåDôñýGRFXPHQWVýWKHý(QYLURQPHQWDOý)DWHñý7UDQVSRUWñ
DQGý(FRORJLFDOý([SRVXUHýPRGXOHýRIý75,0ýõ75,0ï)D7(ôýDQGýLVýGLYLGHGýLQWRýWZRýYROXPHVïýý7KH
ILUVWýYROXPHýSURYLGHVýDýGHVFULSWLRQýRIýWHUPLQRORJ\ñýPRGHOýIUDPHZRUNñýDQGýIXQFWLRQDOLW\ýRI
75,0ï)D7(ñýDQGýWKHýVHFRQGýYROXPHýSUHVHQWVýDýGHWDLOHGýGHVFULSWLRQýRIýWKHýDOJRULWKPVýXVHGýLQýWKH
PRGXOHï

7RýGDWHñý(3$ýKDVýLVVXHGýGUDIWý76'VýIRUý75,0ï)D7(ýõWKLVýUHSRUWôýDQGýWKHý([SRVXUHð(YHQW
PRGXOHýõ75,0ï([SRý76'ñý8ï6ïý(3$ýìäääDôïýý:KHQýWKHý5LVNý&KDUDFWHUL]DWLRQýPRGXOH
õ75,0ï5LVNôýLVýGHYHORSHGñý(3$ýSODQVýWRýLVVXHýDý76'ýIRUýLWïýý7KHý76'VýZLOOýEHýXSGDWHGýDVýQHHGHG
WRýUHIOHFWýIXWXUHýFKDQJHVýWRýWKHý75,0ýPRGXOHVï

7KHý(3$ýKDVýDOVRýLVVXHGýWKHýìäääý7RWDOý5LVNý,QWHJUDWHGý0HWKRGRORJ\ýõ75,0ôý6WDWXV
5HSRUWýõ8ï6ïý(3$ýìäääEôïýý7KHýSXUSRVHýRIýWKDWýUHSRUWýLVýWRýSURYLGHýDýVXPPDU\ýRIýWKHýVWDWXVýRI
75,0ýDQGýDOOýRIýLWVýPDMRUýFRPSRQHQWVñýZLWKýSDUWLFXODUýIRFXVýRQýWKHýSURJUHVVýLQý75,0
GHYHORSPHQWýVLQFHýWKHýìääåý75,0ý6WDWXVý5HSRUWýõ8ï6ïý(3$ýìääåEôïýý7KHý(3$ýSODQVýWRýLVVXH
VWDWXVýUHSRUWVýRQýDQýDQQXDOýEDVLVýZKLOHý75,0ýLVýXQGHUýGHYHORSPHQWï

,QýDGGLWLRQýWRýVWDWXVýUHSRUWVýDQGý76'Vñý(3$ýLQWHQGVýWRýGHYHORSýGHWDLOHGýXVHUýJXLGDQFHýIRU
WKHý75,0ýFRPSXWHUýV\VWHPïýý7KHýSXUSRVHýRIýVXFKýJXLGDQFHýZLOOýEHýWRýGHILQHýDSSURSULDWHýõDQG
LQDSSURSULDWHôýXVHVýRIý75,0ýDQGýWRýDVVLVWýXVHUVýLQýDSSO\LQJý75,0ýWRýDVVHVVýH[SRVXUHVýDQGýULVNV
LQýDýYDULHW\ýRIýDLUýTXDOLW\ýVLWXDWLRQVï

&RPPHQWVýDQGýVXJJHVWLRQVýDUHýZHOFRPHGïýý7KHý2$436ý75,0ýWHDPýPHPEHUVñýZLWKýWKHLU
LQGLYLGXDOýUROHVýDQGýDGGUHVVHVñýDUHýSURYLGHGýEHORZï

75,0ý&RRUGLQDWLRQý 'HLUGUHý/ïý0XUSK\
5($*î(6'î2$436
0'ðìê
573ñý1&ýëææìì
>PXUSK\ïGHLUGUH#HSDïJRY@

75,0ï)D7( $P\ý%ïý9DVX
5($*î(6'î2$436
0'ðìê
573ñý1&ýëææìì
>YDVXïDP\#HSDïJRY@
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75,0ï([SRý 7HGý3DOPD +DUYH\ý0ïý5LFKPRQG
5($*î(6'î2$436 +((*î$466'î2$436
0'ðìê 0'ðìè
573ñý1&ýëææìì 573ñý1&ýëææìì
>SDOPDïWHG#HSDïJRY@ >ULFKPRQGïKDUYH\#HSDïJRY@

75,0ï5LVN 5REHUWý*ïý+HWHV
5($*î(6'î2$436
0'ðìê
573ñý1&ýëææìì
>KHWHVïERE#HSDïJRY@
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$&521<06

%õDô3 %HQ]RõDôS\UHQH
%: %RG\ýZHLJKW
'2& 'LVVROYHGýRUJDQLFýFDUERQ
(3$ 8QLWHGý6WDWHVý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\
*, *DVWURLQWHVWLQDO
*,6 *HRJUDSKLFý,QIRUPDWLRQý6\VWHPV
+$3 +D]DUGRXVýDLUýSROOXWDQW
,(0 ,QGLUHFWý([SRVXUHý0HWKRGRORJ\
/62'( /LYHUPRUHý6ROYHUýIRUý2UGLQDU\ý'LIIHUHQWLDOý(TXDWLRQV
1(5/ 1DWLRQDOý([SRVXUHý5HVHDUFKý/DERUDWRU\
2$436 (3$ý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGV
2337 2IILFHýRIý3ROOXWLRQý3UHYHQWLRQýDQGý7R[LFV
25' 2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQW
2: 2IILFHýRIý:DWHU
3$+ 3RO\F\FOLFýDURPDWLFýK\GURFDUERQ
5ð0&0 5HJLRQDOý0HUFXU\ý&\FOLQJý0RGHO
6$% 6FLHQFHý$GYLVRU\ý%RDUG
72& 7RWDOýRUJDQLFýFDUERQ
75,0 7RWDOý5LVNý,QWHJUDWHGý0HWKRGRORJ\
75,0ï([SR 75,0ý([SRVXUHð(YHQWýPRGXOH
75,0ï)D7( 75,0ý(QYLURQPHQWDOý)DWHñý7UDQVSRUWñýDQGý(FRORJLFDOý([SRVXUHýPRGXOH
75,0ï5LVN 75,0ý5LVNý&KDUDFWHUL]DWLRQýPRGXOH
76' 7HFKQLFDOý6XSSRUWý'RFXPHQW
:$63 :DWHUý4XDOLW\ý$QDO\VLVý6LPXODWLRQý3URJUDP
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'LVFODLPHU ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï L
$FNQRZOHGJPHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï LLL
3UHIDFH ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï Y
$FURQ\PV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï YLL
7DEOHýRIý&RQWHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï L[

ìï ,QWURGXFWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ìðì

ëï $OJRULWKPý2YHUYLHZ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëðì
ëïìý 0XOWLSOHðSKDVHý&DOFXODWLRQV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëðì
ëïë &RQYHUWLQJý(TXDWLRQVýZLWKý(TXLOLEULXPý5HODWLRQVKLSVýWRý'\QDPLFý)RUP ï ï ï ëðìë
ëïê *HQHUDOý)DWHýDQGý7UDQVSRUWý3URFHVVHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ëðìê

êï $LUý$OJRULWKPV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êðì
êïì $LUýWRý$LUý$OJRULWKPV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êðì
êïë $LUýWRý6RLOý$OJRULWKPV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êðé
êïê $LUýWRý6XUIDFHý:DWHUý$OJRULWKPV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï êðé

éï 6XUIDFHý:DWHUýDQGý6HGLPHQWý$OJRULWKPV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðì
éïì &RQFHSWXDOL]DWLRQýRIýWKHý6XUIDFHý:DWHUýDQGý6HGLPHQWý&RPSDUWPHQWV ï ï ï ï ï ï ï éðì
éïë $GYHFWLYHý3URFHVVHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðé
éïê 'HULYDWLRQýRIý5LYHUý&RPSDUWPHQWý7UDQVIHUý)DFWRUV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðå
éïé 'LVSHUVLYHý3URFHVVHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðä
éïè 'LIIXVLYHý3URFHVVHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï éðìé

èï 6RLOý$OJRULWKPV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðì
èïì ,QWURGXFWLRQ ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðì
èïë 6RLOý&RPSDUWPHQWVýDQGý7UDQVSRUWý3URFHVVHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðì
èïê 7UDQVIRUPDWLRQýLQý6RLOý&RPSDUWPHQWV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðì
èïé 9HUWLFDOý7UDQVSRUWý$OJRULWKPV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðè
èïè +RUL]RQWDOý7UDQVSRUWý3URFHVVHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï èðìì

çï *URXQGZDWHUý$OJRULWKPV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï çðì

æï %LRWLFý$OJRULWKPV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï æðì
æïì 6HOHFWLQJýWKHý%LRWLFý&RPSRQHQWVýRIý75,0ï)D7( ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï æðì
æïë $OJRULWKPVýIRUý7HUUHVWULDOýDQGý6HPLðDTXDWLFý%LRWD ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï æðì
æïê $OJRULWKPVýIRUý$TXDWLFý%LRWD ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï æðéí
æïé 5HYLVLRQVýLQý%LRWLFý$OJRULWKPV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï æðèé

åï 5HIHUHQFHV ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï ï åðì

$SSHQGLFHV

$ï 'HULYDWLRQýRIý0HUFXU\ðVSHFLILFý$OJRULWKPVýDQGý,QSXWý3DUDPHWHUV
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ìï ,1752'8&7,21

7KLVýYROXPHýSUHVHQWVýWKHýDOJRULWKPVýXVHGýWRýGHVFULEHýWKHýWUDQVSRUWýDQGýWUDQVIRUPDWLRQýRI
FKHPLFDOVýLQýWKHý75,0ï)D7(ýPRGXOHïýý7KHVHýDOJRULWKPVýDUHýXVHGýWRýHVWLPDWHýWKHýSK\VLFDOýDQG
FKHPLFDOýSURFHVVHVýWKDWýGULYHýFKHPLFDOýWUDQVSRUWýDQGýWUDQVIRUPDWLRQýLQýWKHýHQYLURQPHQWïýý$V
H[SODLQHGýLQý9ROXPHý,ýRIýWKLVýUHSRUWñýWKHý75,0ï)D7(ýIUDPHZRUNýFDQýLQFRUSRUDWHýILUVWðRUGHUýDQG
KLJKHUýRUGHUýDOJRULWKPVïýý$WýWKHýSUHVHQWýWLPHñýKRZHYHUñýRQO\ýILUVWðRUGHUýDOJRULWKPVýKDYHýEHHQ
LPSOHPHQWHGýLQýWKHýPRGHOï

)LUVWðRUGHUýWUDQVIHUýEHWZHHQýFRPSDUWPHQWVýLQý75,0ï)D7(ýLVýGHVFULEHGýE\ýWUDQVIHU
IDFWRUVñýUHIHUUHGýWRýDVý7ðIDFWRUVïýý7KLVýYROXPHýGRFXPHQWVýDOOýRIýWKHý7ðIDFWRUVýFXUUHQWO\
LPSOHPHQWHGýLQý75,0ï)D7(ïýý$ý7ðIDFWRUýLVýDSSUR[LPDWHO\ýWKHýLQVWDQWDQHRXVýIOX[ýRIýWKHýFKHPLFDO
LQýWKHýUHFHLYLQJýFRPSDUWPHQWýQRUPDOL]HGýE\ýWKHýDPRXQWýRIýFKHPLFDOýLQýWKHýVHQGLQJýFRPSDUWPHQW
õVHHý6HFWLRQýéïëýLQý9ROXPHý,ýRIýWKLVýUHSRUWýIRUýPRUHýGLVFXVVLRQýDERXWýWKHýXQLWVýRIý7ðIDFWRUVýDQG
UHODWHGýLVVXHVôïýý7KDWýLVñý7ýóý1õWôýLVýWKHýLQVWDQWDQHRXVýIOX[ýLQýXQLWVýRIýFKHPLFDOýPDVVîWLPHñýZKHUH
1õWôýLVýWKHýFKHPLFDOýPDVVýLQýWKHýVHQGLQJ
FRPSDUWPHQWýDWýWLPHýWïýý7KHýFRPSDUWPHQW
WKDWýUHFHLYHVýWKHýPDVVýORVWýIURPýWKHýVHQGLQJ
FRPSDUWPHQWýLVýUHIHUUHGýWRýDVýWKHýUHFHLYLQJ
FRPSDUWPHQWïýý

%HFDXVHýLWýLVýDýQRUPDOL]HGýIOX[ñýD
ODUJHý7ðIDFWRUýLQýLWVHOIýGRHVýQRWýLPSO\ýWKDWýWKH
IOX[ýLVýODUJHâýWKHýDFWXDOýIOX[ýDOVRýGHSHQGVýRQýWKHýDPRXQWýRIýFKHPLFDOýLQýWKHýVHQGLQJýFRPSDUWPHQWïý
7KHý7ðIDFWRUýLVýQRWýWKHýVDPHýDVýWKHýIUDFWLRQýRIýPDVVýORVWýLQýDýJLYHQýWLPHýLQWHUYDOñýDOWKRXJKýWKHýWZR
TXDQWLWLHVýDUHýUHODWHGïýý:KHQýWKHýIUDFWLRQýRIýPDVVýORVWýLVýVPDOOñýWKHVHýWZRýTXDQWLWLHVýDUHýJHQHUDOO\
DSSUR[LPDWHO\ýWKHýVDPHñýEXWýWKH\ýGLIIHUýVLJQLILFDQWO\ýZKHQýWKHýIUDFWLRQýRIýPDVVýORVWýLVýODUJHUïýý,Q
SDUWLFXODUñý7ý ýðOQõìðSôñýZKHUHýSýLVýWKHýIUDFWLRQýRIýPDVVýORVWýLQýRQHýVLPXODWLRQýWLPHýVWHSñýDQGýWKH
XQLWVýRIýWLPHýDUHýWKHýVDPHýDVý7ï

&KDSWHUýëýSUHVHQWVýDýJHQHUDOýGHVFULSWLRQýRIýKRZýHDFKýRIýWKHýGLIIHUHQWýWUDQVSRUWýDQG
WUDQVIRUPDWLRQýSURFHVVHVýDUHýPRGHOHGýLQý75,0ï)D7(ïýý&KDSWHUVýêýWKURXJKýçýSUHVHQWýWKHýDELRWLF
DOJRULWKPVýIRUýDLUýõ&KDSWHUýêôñýVXUIDFHýZDWHUýDQGýVHGLPHQWýõ&KDSWHUýéôñýVRLOýõ&KDSWHUýèôñýDQG
JURXQGýZDWHUýõ&KDSWHUýçôïýý)RUýVLPSOLFLW\ñýWKHýDOJRULWKPVýXVHGýWRýGHVFULEHýLQWHUPHGLDýWUDQVSRUW
DUHýRQO\ýSUHVHQWHGýLQýRQHýRIýWKHýFKDSWHUVýDQGýUHIHUHQFHGýLQýWKHýRWKHUïýý

&KDSWHUýæýSUHVHQWVýWKHýDOJRULWKPVýXVHGýWRýGHVFULEHýWUDQVSRUWýRIýFKHPLFDOýPDVVýEHWZHHQ
ELRWLFýFRPSDUWPHQWýW\SHVýDQGýEHWZHHQýELRWLFýDQGýDELRWLFýFRPSDUWPHQWýW\SHVïýý&KDSWHUVýêýWKURXJK
æýEHJLQýZLWKýDýEULHIýVXPPDU\ýRIýWKHýDOJRULWKPVýGHVFULEHGýLQýWKHýFKDSWHUýDQGýWKHQýH[SODLQýHDFK
DOJRULWKPýLQýJUHDWHUýGHWDLOïýý:KLOHý&KDSWHUVýëýWKURXJKýæýIRFXVýRQýWKHýJHQHUDOýDOJRULWKPVýXVHGýLQ
75,0ï)D7(ñý$SSHQGL[ý$ýSUHVHQWVýWKHýFKHPLFDOðVSHFLILFýDOJRULWKPVýIRUýPHUFXU\ýDQGý3$+Vï

7KHýWUDQVIHUýIDFWRUñýRUý7ðIDFWRUñýLVýWKH
LQVWDQWDQHRXVýFKHPLFDOýIOX[ýQRUPDOL]HGýE\ýWKH
FXUUHQWýFKHPLFDOýPDVVýLQýWKHýVHQGLQJ
FRPSDUWPHQWïýý7KDWýLVñý7ðIDFWRUVýDUHýWLPHð
GHSHQGHQWï
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1 7RWDOöý$PRXQWýLQýJDVýSKDVH ø $PRXQWýLQ DTXHRXVýSKDVH ø $PRXQWýLQýVROLGýSKDVH
ýöý& JDV9 JDV ø & ZDWHU9 ZDWHU & VROLG9 VROLG õëðìô

ëï $/*25,7+0ý29(59,(:

,QýWKLVýFKDSWHUñýDOJRULWKPVýWKDWýJHQHUDOO\ýDSSO\ýDFURVVýDýUDQJHýRIýFRPSDUWPHQWýW\SHVýDUH
GLVFXVVHGïýý$OJRULWKPVýVSHFLILFýWRýFRPSDUWPHQWýW\SHVýDUHýSUHVHQWHGýLQýVXEVHTXHQWýFKDSWHUVï

ëïì 08/7,3/(ð3+$6(ý&$/&8/$7,216

7KLVýVHFWLRQýGHVFULEHVýKRZýPXOWLSOHýSKDVHVýZLWKLQýDýFRPSDUWPHQWýDUHýFXUUHQWO\ýPRGHOHGïý
7KHýPRVWýFRPPRQýSKDVHVýFRQVLGHUHGýLQýWKHýSURWRW\SHýDUHýOLTXLGñýJDVñýDQGýVROLGñýZKLFKýDUH
DVVXPHGýWRýEHýDWýFKHPLFDOýHTXLOLEULXPïýý2WKHUýSKDVHVýPD\ýLQFOXGHýELRWLFýSKDVHVýõHïJïñýDOJDHýLQ
VXUIDFHýZDWHUôïýý%HFDXVHýFKHPLFDOýHTXLOLEULXPýDPRQJýSKDVHVýLQýDýFRPSDUWPHQWýLVýDVVXPHGñýWKH
UDWLRVýRIýWKHýFRQFHQWUDWLRQVýLQýWKHýLQGLYLGXDOýSKDVHVýDUHýFRQVWDQWñýDQGýPDVVýEDODQFHýQHHGýRQO\ýEH
WUDFNHGýIRUýWKHýWRWDOýDPRXQWýRIýWKHýFKHPLFDOýLQýDOOýSKDVHVýLQýDýFRPSDUWPHQWïýý7KHýDPRXQWýRI
FKHPLFDOýLQýWKHýFRPSDUWPHQWýLQýDýSDUWLFXODUýSKDVHýFDQýEHýGHWHUPLQHGýIURPýWKHýWRWDOýDPRXQWýLQýWKH
FRPSDUWPHQWýõGHVFULEHGýLQýWKHýIROORZLQJýWH[Wôïýý,WýLVýSRVVLEOHýWKDWñýLQýIXWXUHýYHUVLRQVýRI
75,0ï)D7(ñýFKHPLFDOýHTXLOLEULXPýZLOOýQRWýEHýDVVXPHGñýLQýZKLFKýFDVHýWKHýDPRXQWýRIýFKHPLFDOýLQ
GLIIHUHQWýSKDVHVýZLOOýQHHGýWRýEHýWUDFNHGýDVýVHSDUDWHýFRPSDUWPHQWVï

,QýDQ\ýFRPSDUWPHQWñýWKHýWRWDOýDPRXQWýRIýFKHPLFDOýLQýDýJLYHQýFRPSDUWPHQWýLVýPDGHýXSýRI
WKHýVXPýRIýWKHýDPRXQWVýLQýWKHýGLIIHUHQWýSKDVHVã

ZKHUHã

17RWDO  WRWDOýDPRXQWýRIýFKHPLFDOýLQýFRPSDUWPHQWýõJý>FKHPLFDO@ô
&JDV  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýJDVýSKDVHýLQýFRPSDUWPHQW

õJý>FKHPLFDO@îPêý>JDVýLQýFRPSDUWPHQW@ô
9JDV  YROXPHýRIýJDVýLQýFRPSDUWPHQWýõPêý>JDVýLQýFRPSDUWPHQW@ô
&ZDWHU  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýDTXHRXVýSKDVHýLQýFRPSDUWPHQW

õJý>FKHPLFDO@îPêý>ZDWHUýLQýFRPSDUWPHQW@ô
9ZDWHU  YROXPHýRIýDTXHRXVýPDWWHUýLQýFRPSDUWPHQWýõPêý>ZDWHUýLQýFRPSDUWPHQW@ô
&VROLG  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýVROLGýSKDVHýLQýFRPSDUWPHQWýõJý>FKHPLFDO@îPê

>VROLGýLQýFRPSDUWPHQW@ô
9VROLG  YROXPHýRIýVROLGýLQýFRPSDUWPHQWýõPêý>VROLGýLQýFRPSDUWPHQW@ôï

,IýLWýLVýGHVLUHGýWKDWýWKHýXQLWVýRIý ýEHýLQýXQLWVýRIýPROHVýõFKHPLFDOôñýWKHQýWKHýSUHFHGLQJ1 7RWDO

HTXDWLRQýPXVWýEHýPXOWLSOLHGýE\ýWKHýPROHFXODUýZHLJKWýRIýWKHýFKHPLFDOýõZKLFKýKDVýXQLWVýRIýPROHV
>FKHPLFDO@îJý>FKHPLFDO@ôï

%HFDXVHýFKHPLFDOýHTXLOLEULXPýLVýDVVXPHGñýWKHýUDWLRVýRIýWKHýFRQFHQWUDWLRQVýDUHýFRQVWDQWïý
+RZHYHUñýFDUHýPXVWýEHýXVHGýLQýVSHFLI\LQJýWKHýXQLWVýRIýWKHýFRQFHQWUDWLRQïýý7KLVýLVýEHFDXVHñýLQ
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1 7RWDOö&ZDWHU ý
+
57
9 JDV ø 9 ZDWHU ø 'VROLGý.Gý&Iý9

VROLG õëðéô

1 7RWDOö&ZDWHU9 7RWDOý ý +
57

9 JDV

9 7RWDO
ø
9 ZDWHU

9 7RWDO
ø 'VROLGý.Gý&Iý

9 VROLG

9 7RWDO
õëðèô

& . & &VROLG
VROLG G I

ZDWHU= õ ôρ õëðëô

& + 57 &JDV ZDWHU= õ ô õëðêô

SUDFWLFHñýLWýLVýPRUHýFRPPRQýWRýGHILQHýQRWDWLRQýIRUýUDWLRVýRIýFRQFHQWUDWLRQVýRQýDýPDVVýE\ýPDVV
EDVLVýUDWKHUýWKDQýWKDWýRIýPDVVýE\ýYROXPHýEDVLVï

ëïìïì 1250$/,=$7,21ý72ý/,48,'ý3+$6(

7KLVýVHFWLRQýGHVFULEHVýWKHýUHOHYDQWýIRUPXODVýZKHQýWKHýFRQFHQWUDWLRQVýLQýRWKHUýSKDVHVýDUH
QRUPDOL]HGýWRýWKHýFRQFHQWUDWLRQýLQýWKHýOLTXLGýSKDVHïýý7KLVýQRUPDOL]DWLRQýLVýXVHGýIRUýDOOýVRLOñ
VXUIDFHýZDWHUñýDQGýVHGLPHQWýFRPSDUWPHQWVýõLQFOXGLQJýWKHýFDVHVýZKHUHýDGGLWLRQDOýSKDVHVýDUH
FRQVLGHUHGôïýý8VLQJýWKHýHTXLOLEULXPýDVVXPSWLRQVã

ZKHUHã

'VROLG  GHQVLW\ýRIýVROLGýSKDVHýLQýFRPSDUWPHQWýõNJý>VROLGýSKDVH@îPêý>VROLGýSKDVH@ô
.G  HTXLOLEULXPýSDUWLWLRQýFRHIILFLHQWâýUDWLRýRIýFRQFHQWUDWLRQýLQýVROLGýSKDVHýõNJ

>FKHPLFDO@îNJý>VROLGýSKDVH@ôýWRýWKDWýLQýOLTXLGýSKDVHýõNJý>FKHPLFDO@îOLWHUV
>/@>OLTXLGýSKDVH@ô

&I  ìíðêýPêî/ñýFRQYHUVLRQýIDFWRUýWRýFRQYHUWýPêýõOLTXLGýSKDVHôýWRý/ýõOLTXLG
SKDVHô

+  +HQU\©VýODZýFRQVWDQWýIRUýFKHPLFDOýõ3DðPêîPROô
5  LGHDOýJDVýFRQVWDQWýõåïêìéýPêð3DîPROð.ô
7  WHPSHUDWXUHýõ.ô

$SSO\LQJýWKHVHýUHODWLRQVKLSVýWRýWKHýJHQHUDOýHTXDWLRQýLQýWKHýEHJLQQLQJýRIýWKLVýVHFWLRQý\LHOGVã

7KHýYROXPHVýRIýHDFKýSKDVHýLQýWKHýFRPSDUWPHQWýFDQýEHýH[SUHVVHGýDVýIUDFWLRQVýRIýWKHýWRWDO
YROXPHýRIýWKHýFRPSDUWPHQWñýLQýZKLFKýFDVHýWKHýSUHYLRXVýHTXDWLRQý\LHOGVã

ZKHUHã
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9 7RWDOýöý9 JDVýøý9 ZDWHUýøý9 VROLG

& ZDWHUöýý
1 7RWDOî9 7RWDO

ý
+
57

9 JDV

9 7RWDO
ø
9 ZDWHU

9 7RWDO
ø 'VROLGý.Gý&Iý

9 VROLG

9 7RWDO

ýý
ýý

& JDVýýöýý
+
57
& ZDWHUö

õ+î57ôý1 7RWDOî9 7RWDO

ý +
57

9 JDV

9 7RWDO
ø
9 ZDWHU

9 7RWDO
ø 'VROLGý.Gý&Iý

9 VROLG

9 7RWDO

ýý
ýý

& VROLGýýöýý'VROLGý.Gý&I&
ZDWHUö

õ'VROLGý.Gý&Iôý1
7RWDOî9 7RWDO

ý +
57

9 JDV

9 7RWDO
ø
9 ZDWHU

9 7RWDO
ø 'VROLGý.Gý&Iý

9 VROLG

9 7RWDO

õëðçô

õëðæô

õëðåô

&ìýýöýýçì&QRUP
&ëýýöýýçë&QRUP
&êýýöýýçê&QRUP

ü

&QýýöýýçQ&QRUP

õëðäô

7KHýWHUPý&7RWDOý ý17RWDOî97RWDOýLVýWKHýWRWDOýFRQFHQWUDWLRQýRIýWKHýFKHPLFDOýLQýWKHýFRPSDUWPHQWïý
8VLQJýWKHýDVVXPHGýHTXLOLEULXPýUHODWLRQVKLSVñýWKHýFRQFHQWUDWLRQVýLQýWKHýLQGLYLGXDOýSKDVHVýFDQýEH
UHFRYHUHGýIURPýWKHýWRWDOýDPRXQWýRIýPDVVýLQýWKHýFRPSDUWPHQWñýDVýIROORZVã

)RUýFDVHVýLQýZKLFKýWKHýFRQFHQWUDWLRQýLQýWKHýZDWHUýSKDVHýLVýQHJOLJLEOHýõHïJïñýZKHQ
FRPSDUWPHQWýLVýDLUñýRUýWKHýFKHPLFDOýKDVýDýYHU\ýORZýVROXELOLW\ôñýWKHýFRQFHQWUDWLRQVýPXVWýEH
QRUPDOL]HGýWRýDQRWKHUýSKDVHï

ëïìïë )5$&7,21ý2)ý&+(0,&$/ý,1ý($&+ý3+$6(ý:+(1ý3+$6(6ý$5(ý,1
(48,/,%5,80

ëïìïëïì *HQHUDOý)RUP

,IýDýFKHPLFDOýLVýLQýHTXLOLEULXPýDPRQJýVHYHUDOýSKDVHVýZLWKLQýDýFRPSDUWPHQWñýLWýLV
VWUDLJKWIRUZDUGýWRýFDOFXODWHýWKHýIUDFWLRQýRIýWKHýFKHPLFDOýWKDWýLVýLQýHDFKýSKDVHïýý,QýSDUWLFXODUñýLI
WKHUHýDUHýQýSKDVHVýLQýHTXLOLEULXPñýZLWKã
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1 7RWDOýýöýýM
Q

Möì

9Mý&M

ýöýýM
Q

Möì
9MýçMý&QRUP

ýöýý&QRUPýM
Q

Möì

9MýçM

õëðìíô

0DVVýRIýFKHPLFDOýLQýSKDVHýMýLQýFRPSDUWPHQW
7RWDOýPDVVýRIýFKHPLFDOýLQýFRPSDUWPHQW

öýý9M&Mî1
7RWDO

ýöýý
9MçM&QRUP

&QRUPýM
Q

M ôöì

9M ôçM ô

ýöýý
9MçM

ýM
Q

M ôöì

9M ôçM ô

õëðììô

çZDWHUöýì
ýý

çJDVöý+îõ57ô
ýý

çVROLGöý'VROLGý.Gý&I

õëðìëô

õëðìêô

õëðìéô

ZKHUHý&MýLVýWKHýFRQFHQWUDWLRQýRIýWKHýFKHPLFDOýLQýSKDVHýMýõXQLWVýRIýPDVVý>FKHPLFDO@îYROXPHý>SKDVH
M@ôñý&QRUPýLVýWKHýFRQFHQWUDWLRQýLQýWKHýSKDVHýWRýZKLFKýRQHýLVýQRUPDOL]LQJñýDQGýçMýLVýWKHýHTXLOLEULXP
UDWLRýEHWZHHQýWKHýFRQFHQWUDWLRQýLQýSKDVHýMýDQGýWKHýSKDVHýWRýZKLFKýRQHýLVýQRUPDOL]LQJñýZLWKýXQLWV
RIýõPDVVý>FKHPLFDO@îYROXPHý>SKDVHýM@ôîõPDVVý>FKHPLFDO@îYROXPHý>SKDVHýWRýZKLFKýRQHýLV
QRUPDOL]LQJ@ôïýý7KHVHýUDWLRVýçMýDUHýJHQHUDOO\ýH[SUHVVHGýLQýWHUPVýRIýRWKHUýHQYLURQPHQWDOýDQGîRU
FKHPLFDOýSDUDPHWHUVïýý7KHýWRWDOýPDVVýRIýFKHPLFDOýLQýWKHýFRPSDUWPHQWñýGHQRWHGýE\ý17RWDOñýýLVã

ZKHUHý9MýLVýWKHýYROXPHýRIýSKDVHýMýLQýWKHýFRPSDUWPHQWñýDQGý ïýý7KHýIUDFWLRQýRIýPDVVýRIM
Q

Möì

9Mýöý9WRWDO
FKHPLFDOýLQýSKDVHýMýLVýWKHQýJLYHQýE\ã

:KHQýDSSOLHGýWRýWKHýSUHYLRXVýVHFWLRQýõDQGýXVLQJýWKHýQRWDWLRQýLQWURGXFHGýWKHUHôñýZHýKDYHýWKDW
&QRUP &ZDWHUñýDQGýWKHýWHUPVý ýDUHýJLYHQýE\ãç
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=ZDWHUýýöýýìî+
ýý

=DLUýýýýöýýìîõ57ô
ýý

=VROLGýýöýý'VROLGý.Gý&Iý=ZDWHU

õëðìèô

õëðìçô

õëðìæô

= 7RWDOö=DLU
9 JDV

9 7RWDO
ø =ZDWHU

9 ZDWHU

9 7RWDO
ø =VROLG

9 VROLG

9 7RWDO
õëðìåô

&
SKDVHì

&
SKDVHë

ö
=SKDVHì
=SKDVHë

õëðìäô

ëïìïëïë )RUPý:KHQý)XJDFLW\ý&RQFHSWý,Vý$SSOLFDEOH

,WýLVýVRPHWLPHVýFRQYHQLHQWýWRýDSSO\ýWKHýFRQFHSWýRIýIXJDFLW\ýõ0DFND\ýìääìôýZKHQ
SUHVHQWLQJýWKHýHTXDWLRQVïýý)RUýWKHýFKHPLFDOVýPRGHOHGýWRýGDWHýõ3$+ñý%õDô3ñýHOHPHQWDOýPHUFXU\ñ
GLYDOHQWýPHUFXU\ñýDQGýPHWK\OPHUFXU\ôñýWKHýDOJRULWKPVýDUHýSUHVHQWHGýXVLQJýWKHýIXJDFLW\ýQRWDWLRQïý
)XJDFLW\ýKDVýXQLWVýRIýSUHVVXUHýDQGýFDQýEHýOLQHDUO\ýRUýQRQðOLQHDUO\ýUHODWHGýWRýFRQFHQWUDWLRQýWKURXJK
WKHýUHODWLRQVKLSýIXJDFLW\ýõIôý ýõIXJDFLW\ýFDSDFLW\ý>=@ôý±ýõFRQFHQWUDWLRQVôïýý7KHýIXJDFLW\ýFDSDFLWLHV
IRUýWKHýSXUHýSKDVHVýRIýZDWHUñýDLUñýDQGýVROLGýDUHã

GHILQHGýE\ã

'VROLG  GHQVLW\ýRIýVROLGýSKDVHýLQýFRPSDUWPHQWýõNJý>VROLGýSKDVH@îPêý>VROLGýSKDVH@ô
.G  HTXLOLEULXPýSDUWLWLRQýFRHIILFLHQWâýUDWLRýRIýFRQFHQWUDWLRQýLQýVROLGýSKDVHýõNJ

>FKHPLFDO@îNJý>VROLGýSKDVH@ôýWRýWKDWýLQýOLTXLGýSKDVHýõNJý>FKHPLFDO@îOLWHUV
>/@>OLTXLGýSKDVH@ô

&I  ìíðêýPêî/ñýFRQYHUVLRQýIDFWRUýWRýFRQYHUWýPêýõOLTXLGýSKDVHôýWRý/ýõOLTXLG
SKDVHô

+  +HQU\©VýODZýFRQVWDQWýIRUýFKHPLFDOýõ3DðPêîPROô
5  LGHDOýJDVýFRQVWDQWýõåïêìéýPêð3DîPROð.ô
7  WHPSHUDWXUHýõ.ô

ý7KHýWRWDOýIXJDFLW\ýFDSDFLW\ý=7RWDOýIRUýDýJLYHQýFRPSDUWPHQWýLVýGHILQHGýDVã

ZKHUHýSKDVHýLVýHLWKHUýWKHýVROLGñýOLTXLGñýJDVñýRUýRWKHUýSKDVHï

,WýLVýIXQGDPHQWDOýWRýWKHýFRQFHSWýRIýSDUWLWLRQýPRGHOLQJýWKDWýWKHýFRQFHQWUDWLRQýUDWLRýEHWZHHQ
WZRýSKDVHVýLVýHTXDOýWRýWKHýUDWLRVýRIýWKHýIXJDFLW\ýFDSDFLWLHVýRIýWKHýWZRýSKDVHVýõ0DFND\ýìääìôïý
7KDWýLVñ
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&ZDWHUöýý
=ZDWHU

= WRWDO
ý1

7RWDO

9 7RWDO
ö
=ZDWHU

= WRWDO
& WRWDO

& JDVöýý
=DLU

= WRWDO
ý1

7RWDO

9 7RWDO
ö
=JDV

= WRWDO
& WRWDO

& VROLGöýý
=VROLG

= WRWDO
ý1

7RWDO

9 7RWDO
ö
=VROLG

= WRWDO
& WRWDO

õëðëíô

õëðëìô

õëðëëô

1ZDWHUö9 ZDWHU& ZDWHUöýý9 ZDWHU
=ZDWHU

= WRWDO
ý1

7RWDO

9 7RWDO
ö9 ZDWHU

=ZDWHU

= WRWDO
& WRWDO

1 JDVýö& JDV9 JDVöýý9 JDV
=DLU

= WRWDO
ý1

7RWDO

9 7RWDO
ö9 JDV

=JDV

= WRWDO
& WRWDO

1 VROLGö& VROLG9 VROLGöýý9 VROLG
=VROLG

= WRWDO
ý1

7RWDO

9 7RWDO
ö9 VROLG

=VROLG

= WRWDO
& WRWDO

õëðëêô

õëðëéô

õëðëèô

=RWKHUýöýçRWKHUý=ZDWHU õëðëçô

= 7RWDOö=DLU
9 JDV

9 7RWDO
ø =ZDWHU

9 ZDWHU

9 7RWDO
ø =VROLG

9 VROLG

9 7RWDO
ø =RWKHU

9 RWKHU

9 7RWDO
õëðëæô

$SSO\LQJýWKHVHýUHODWLRQVKLSVýVKRZVýWKDWã

ZKHUHý&7RWDOýLVýWKHýWRWDOýFRQFHQWUDWLRQýRIýWKHýFKHPLFDOýLQýWKHýFRPSDUWPHQWýõXQLWVýRI
Jý>FKHPLFDO@îPê>WRWDOýFRPSDUWPHQW@ôïýý)URPýWKHVHýUHODWLRQVKLSVñýLQýJHQHUDOñýWKHýDPRXQWýRIýPDVV
LQýWKHýGLIIHUHQWýSKDVHVýLVýJLYHQýE\ã

ZKHUHý1ZDWHUñý1JDVñýDQGý1VROLGýDUHýWKHýPDVVýLQýWKHýZDWHUñýJDVñýDQGýVROLGýSKDVHVñýUHVSHFWLYHO\ïý

,IýWKHUHýDUHýRWKHUýSKDVHVýLQýHTXLOLEULXPýZLWKýWKHýFKHPLFDOýGLVVROYHGýLQýWKHýZDWHUýSKDVHñ
WKHQýWKHýIXJDFLW\ýFDSDFLWLHVýRIýWKDWýSKDVHýFDQýEHýGHILQHGýLQýDýPDQQHUýFRQVLVWHQWýZLWKýWKDWýDERYHïý
)RUýH[DPSOHñýLIý ñýZKHUHý ýKDVýXQLWVýRIýJ>FKHPLFDO@îPê>RWKHUýSKDVH@ñýWKHQ&RWKHUöçRWKHUý&ZDWHU &RWKHU
WKHýIXJDFLW\ýFDSDFLW\ýRIýWKHýRWKHUýSKDVHýLVýGHILQHGýE\ã

DQGýWKHýWRWDOýIXJDFLW\ýFDSDFLW\ýRIýWKHýFRPSDUWPHQWýLVýJLYHQýE\ã

ZKHUHý9RWKHUýLVýWKHýYROXPHýRIýWKHýRWKHUýSKDVHñýLQýXQLWVýRIýPê>RWKHUýSKDVH@ï

,QýWKHýIROORZLQJýVHFWLRQVñýWKHýJHQHUDOýHTXDWLRQVýSUHVHQWHGýLQýWKLVýVHFWLRQýIRUýPXOWLSOH
SKDVHýFDOFXODWLRQVýDUHýDSSOLHGýWRýVSHFLILFýFRPSDUWPHQWýW\SHVïýý7KHýXVHýRIýWKHVHýHTXDWLRQVýLQýWKH
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9 ZDWHU

9 WRWDO
öë

9 JDV

9 WRWDO
öñ

9 VROLG

9 WRWDO
öì÷ë÷ñöì÷1

õëðëåô

õëðëäô

õëðêíô

1 7RWDOö&ZDWHU9 7RWDOý ý
+
57

ñ ø ë ø 'VROLGý.Gý&Iýõì÷1ô õëðêìô

1 7RWDOö&ZDWHU9 7RWDOý ý
+
57

ñ ø ë ø 'VROLGý.Gý&Iý ì÷1÷M
P

Möì
5M øM

P

Möì
.M5M õëðêëô

IROORZLQJýVHFWLRQVýSULPDULO\ýLQYROYHVýRQO\ýDGKHULQJýWRýQRWDWLRQýFRPPRQO\ýXVHGýLQýWKHýOLWHUDWXUH
IRUýWKHýGLIIHUHQWýPHGLDï

ëïìïê $33/,&$7,21ý72ý62,/ñý685)$&(ý:$7(5ñý$1'ý6(',0(17
&203$570(17ý7<3(6

)RUýVRLOñýVXUIDFHýZDWHUñýDQGýVHGLPHQWýFRPSDUWPHQWýW\SHVñýWKHýFRQFHQWUDWLRQVýDUH
QRUPDOL]HGýWRýWKHýFRQFHQWUDWLRQýLQýWKHýOLTXLGýSKDVHñýDQGýWKHýVDPHýQRWDWLRQýLVýXVHGýWRýUHSUHVHQWýWKH
UHOHYDQWýSDUDPHWHUVïýý,QýDýVRLOýFRPSDUWPHQWñýWKHýVROLGýSKDVHýFRQVLVWVýRIýWKHýVRLOýSDUWLFOHVïýý,QýD
VXUIDFHýZDWHUýFRPSDUWPHQWñýWKHýVROLGýSKDVHýFRQVLVWVýRIýWKHýVHGLPHQWýVXVSHQGHGýLQýWKHýZDWHU
FROXPQïýý,QýDýVHGLPHQWýFRPSDUWPHQWñýWKHýVROLGýSKDVHýFRQVLVWVýRIýFOD\ñýVLOWñýRUýVDQGýSDUWLFOHVýDV
RSSRVHGýWRýWKHýZDWHUýSKDVHýWKDWýILOOVýWKHýLQWHUVWLWLDOýVSDFHýEHWZHHQýWKHýVHGLPHQWýVROLGýSDUWLFOHVïý
)ROORZLQJýFRPPRQýSUDFWLFHñýWKHýYROXPHýIUDFWLRQVýRIýHDFKýSKDVHýDUHýGHQRWHGýDVýIROORZVã

ZKHUHã

ë  ZDWHUýYROXPHýIUDFWLRQ
ñ  JDVýYROXPHýIUDFWLRQ
ìðëðñ  ìð1ý ýVROLGýYROXPHýIUDFWLRQ

ZKHUHý1ýLVýWKHýWRWDOýSRURVLW\ýRIýWKHýFRPSDUWPHQWýõ ýëýòýñôïýý7KHýHTXDWLRQVýIRUýWKHýWRWDOýPDVVýRI
FKHPLFDOýLQýWKHýFRPSDUWPHQWýDQGýLQýWKHýGLIIHUHQWýSKDVHVýDUHýWKHQýJLYHQýE\ã

,IýWKHUHýDUHýRWKHUýSKDVHVýLQýHTXLOLEULXPýZLWKýWKHýFKHPLFDOýLQýWKHýZDWHUýSKDVHñýWKHQýWKH
SUHYLRXVýHTXDWLRQýLVýDXJPHQWHGýDVýIROORZVã
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= WRWDOö=DLUñ ø =ZDWHUýë ø =VROLGýõì÷1ô õëðêêô

= WRWDOö=DLUñ ø =ZDWHUýë ø =VROLGý ì÷1÷M
P

Möì
5M øM

P

Möì
=Mý5M õëðêéô

.Gö.RFýIRF õëðêèô

ZKHUHã

.M  HTXLOLEULXPýUDWLRýRIýFRQFHQWUDWLRQýRIýFKHPLFDOýLQýSKDVHýMýDQGýFRQFHQWUDWLRQ
GLVVROYHGýLQýZDWHUýSKDVHýõJý>FKHPLFDO@îPêý>SKDVHýM@ôîõJý>FKHPLFDO@îýPê

>ZDWHU@ô
 YROXPHýIUDFWLRQýRIýFRPSDUWPHQWýFRPSRVHGýRIýSKDVHýMýõ5M

Pê>SKDVHýM@îPê>WRWDO@ô

)XJDFLW\ðEDVHGý1RWDWLRQ

,IýIXJDFLW\ðEDVHGýQRWDWLRQýLVýWRýEHýXVHGñýWKHQýWKHýWRWDOýIXJDFLW\ýIRUýWKHýFRPSDUWPHQWýLVýJLYHQýE\ã

,QýWKHýJHQHUDOýFDVHýZKHQýWKHUHýDUHýDGGLWLRQDOýHTXLOLEULXPýSKDVHVýFRQVLGHUHGã

ZKHUHý=MýLVýWKHýIXJDFLW\ýRIýSKDVHýMï

1RWHýWKDWýIRUýWKHýJURXQGýZDWHUñýVXUIDFHýZDWHUñýDQGýVHGLPHQWýFRPSDUWPHQWýW\SHVñýWKH
YROXPHýIUDFWLRQVýRIýWKHýJDVýSKDVHýõñôýDUHýDVVXPHGýWRýEHý]HURï

7KHýVRLOðZDWHUýSDUWLWLRQýFRHIILFLHQWVýõ.GôýLQýHDFKýFRPSDUWPHQWýõVRLOñýVXUIDFHýZDWHUñýDQG
VHGLPHQWôýPD\ýEHýHLWKHUýLQSXWýRUýFDOFXODWHGïýý$WýSUHVHQWñýWKH\ýDUHýLQSXWýIRUýPHUFXU\ýVSHFLHVñýDQG
FDOFXODWHGýIRUýQRQLRQLFýRUJDQLFýFKHPLFDOVýõ.DULFNKRIIýìäåìôýE\ã

ZKHUHã

.RF  RUJDQLFðFDUERQýSDUWLWLRQýFRHIILFLHQW
IRF  IUDFWLRQýRIýRUJDQLFýFDUERQýLQýWKHýFRPSDUWPHQWï

ëïìïé 08/7,3+$6(ý3$57,7,21,1*ý,1ý7+(ý$,5ý&203$570(17ý7<3(

%HFDXVHýWKHýYROXPHýRIýZDWHUýLQýDQýDLUýFRPSDUWPHQWýLVýVRýVPDOOýUHODWLYHýWRýWKHýYROXPHýRI
WKHýVROLGýDQGýWKHýJDVýSKDVHñýWKHUHýKDVýQRWýEHHQýDýKLVWRULFDOýGHYHORSPHQWýRIý.G©VýõLïHïñýUDWLRýRI
FRQFHQWUDWLRQýLQýVROLGýSKDVHýWRýWKDWýLQýGLVVROYHGýSKDVHôýIRUýWKHýDWPRVSKHUHñýDOWKRXJKýWKHýFRQFHSW
VWLOOýDSSOLHVïýý,QVWHDGñýRQO\ýWKHýVROLGýDQGýJDVýSKDVHVýDUHýXVXDOO\ýDGGUHVVHGïýý,IýFKHPLFDO
HTXLOLEULXPýLVýDVVXPHGýEHWZHHQýWKHýSKDVHVñýWKHQýDýQRUPDOL]DWLRQýRWKHUýWKDQýWRýWKHýOLTXLG
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9 ZDWHU

9 WRWDO
öí

9 VROLG

9 WRWDO
ö'/î'GXVW

9 JDV

9 WRWDO
öì÷'/î'GXVW

õëðêçô

õëðêæô

õëðêåô

9 VROLGý& VROLGöýýQ
9 JDVý& JDVýýöýýì÷Q

õëðêäô
õëðéíô

& VROLG

& JDV
ö

Qî9 VROLG

õì÷Qôî9 JDV

ýý

ýö
Qîõ'/î'GXVWô

õì÷Qôîõì÷'/î'GXVWô
ýý

ýö
Qõì÷'/î'GXVWô

õì÷Qôõ'/î'GXVWô

õëðéìô

FRQFHQWUDWLRQýLVýUHTXLUHGïýý,QýDQýDLUýFRPSDUWPHQWñýWKHýVROLGýSKDVHýFRQVLVWVýRIýWKHýSDUWLFXODWH
PDWWHUýLQýWKHýDWPRVSKHUHï

ýý$WýSUHVHQWñýWKHýYROXPHýIUDFWLRQVýRIýVROLGVýLQýHDFKýSKDVHýLQýDQýDLUýFRPSDUWPHQWýDUHýJLYHQ
E\ã

ZKHUHã

'/  DWPRVSKHULFýGXVWýORDGýLQýDLUýFRPSDUWPHQWýõNJý>DHURVRO@îPêý>DLU
FRPSDUWPHQW@ô

'GXVW  GHQVLW\ýRIýDHURVROVýõNJý>DHURVRO@îPêý>DHURVRO@ôï

7KHýGXVWýORDGýDQGýDHURVROýGHQVLW\ýDUHýVSHFLILHGýSURSHUWLHVýRIýHDFKýDLUýFRPSDUWPHQWïýý7R
QRUPDOL]HýWRýHLWKHUýWKHýJDVýRUýVROLGýSKDVHñýWKHýHTXLOLEULXPýUDWLRýRIýWKHýFRQFHQWUDWLRQVýLQýWKHýWZR
SKDVHVýPXVWýEHýHVWLPDWHGïýý,QýWKHýSURWRW\SHñýWKHýIUDFWLRQýRIýWKHýFRQWDPLQDQWýERXQGýWRýSDUWLFOHVñ
GHQRWHGýE\ýQñýLVýHVWLPDWHGýXVLQJýDýPHWKRGýGHYHORSHGýLQý-XQJHýõìäææôýIRUýRUJDQLFVñýDQGýDýPRUH
UHFHQWýPHWKRGýGHYHORSHGýE\ý+DUQHUýDQGý%LGOHPDQýõìääåôýWKDWýLVýDSSOLHGýIRUýPHUFXU\ñýERWKýRI
ZKLFKýDUHýGLVFXVVHGýLQýWKHýVXEVHTXHQWýVHFWLRQVïýý8VHýRIýWKLVýWHUPýLQýWKHýFXUUHQWýQRWDWLRQýLVã

)URPýWKLVñýWKHýHTXLOLEULXPýUDWLRýRIýWKHýFRQFHQWUDWLRQýLQýWKHýVROLGýSKDVHýWRýWKDWýLQýWKHýJDVýSKDVHýLQ
DQýDLUýFRPSDUWPHQWýLVýJLYHQýE\ã
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1 7RWDOö& JDV9 7RWDOý õì÷'/î'GXVWô ø
& VROLG

& JDV
õ'/î'GXVWô

ýö& JDV9 7RWDOý õì÷'/î'GXVWô ø
Qõì÷'/î'GXVWô

õì÷Qôõ'/î'GXVWô
õ'/î'GXVWô

ýö& JDV9 7RWDOý õì÷'/î'GXVWô ø
Qõì÷'/î'GXVWô

õì÷Qô

ýö& JDV9 7RWDOõì÷'/î'GXVWôý ì ø
Q

ì÷Qô

õëðéëô

=VROLGö=DLU
& VROLG

& JDV

ýö=DLU
Qõì÷'/î'GXVWô

õì÷Qôõ'/î'GXVWô

õëðéêô

= WRWDOö=DLU
9 JDV

9 7RWDO
ø =VROLGý

9 VROLG

9 7RWDO

ýö=DLUõì÷'/î'XVWô ø =VROLG'/î'GXVW

õëðééô

7KHýWRWDOýPDVVýRIýFKHPLFDOýLQýWKHýDLUýFRPSDUWPHQWýLVýWKHQã

)XJDFLW\ðEDVHGý1RWDWLRQ

)RUýWKHýDLUýFRPSDUWPHQWñýWKHýIXJDFLW\ýFDSDFLW\ýLQýWKHýVROLGýSKDVHýFDQýEHýGHWHUPLQHGýE\ýXVHýRIýWKH
UHODWLRQVKLSýDVýIROORZVï

ZKHUHý=DLU ìîõ57ôñý5ýLVýWKHýLGHDOýJDVýFRQVWDQWýõåïêìéýP
êð3DîPROð.ôñýDQGý7ýLVýWHPSHUDWXUHýõ.ôï

7KHýWRWDOýIXJDFLW\ýLQýWKHýDLUýFRPSDUWPHQWýLVýWKHQýJLYHQýE\ã

ëïìïè &$/&8/$7,21ý2)ý7+(ý)5$&7,21ý2)ý&217$0,1$17ý%281'ý72
$(5262/

,QýWKHýSURWRW\SHñýWKHýIUDFWLRQýRIýFKHPLFDOýERXQGýWRýSDUWLFXODWHýLQýWKHýDLUýFRPSDUWPHQWñ
GHQRWHGýE\ýQLñýLVýFDOFXODWHGýXVLQJýRQHýRIýWZRýPHWKRGVïýý7KHýILUVWýPHWKRGýGLVFXVVHGýKHUHýLV
GLVFXVVHGýLQý+DUQHUýDQGý%LGOHPDQýõìääåôñýZKLOHýWKHýVHFRQGýLVýGXHýWRý-XQJHýõìäææôïýý7KHýFXUUHQW
75,0ï)D7(ýPRGHOýUHOLHVýRQýWKHýPHWKRGýRIý+DUQHUýDQGý%LGOHPDQïýý1RWHýWKDWýLQýHDFKýRIýWKHVH



&+$37(5ýë
$/*25,7+0ý29(59,(:

129(0%(5ýìäää ëðìì 75,0ï)$7(ý76'ý92/80(ý,,ýõ'5$)7ô

Qýýöýý
.3ýõ763ô

ìø.3ýõ763ô
õëðéèô

763ýöýìíäý'/ õëðéçô

ORJý.3ýýöýýORJý.2$ýýøýýORJýIRPýý÷ýýììïäì õëðéæô

.2$ýýöý.2:ýýõ57î+ô õëðéåô

PHWKRGVñýDQ\ýFKHPLFDOýZLWKýH[WUHPHO\ýORZýRUýHVVHQWLDOO\ý]HURýYDSRUýSUHVVXUHýLVýDVVXPHGýWRýEH
ìííýSHUFHQWýERXQGýWRýSDUWLFXODWHýPDWWHUýLQýWKHýDLUýõHïJïñýFDGPLXPñýOHDGôï

ëïìïèïìý.2$ðEDVHGý0HWKRG

,Qý+DUQHUýDQGý%LGOHPDQýõìääåôñýDý¦.2$ýDEVRUSWLRQýPRGHO§ýLVýVKRZQýWRýILWýWRý3&%ýGDWD
EHWWHUýWKDQýDý-XQJHð3DQNRZýPRGHOýVLPLODUýWRýWKDWýGLVFXVVHGýLQýWKHýSUHYLRXVýVHFWLRQïýý)XUWKHUñýWKH
SDUDPHWHUVýQHHGHGýDUHýFRQVLGHUHGýWRýEHýPRUHýHDVLO\ýPHDVXUDEOHýWKDQýWKHýSDUDPHWHUVýIRUýWKH
-XQJHð3DQNRZýPRGHOïýý8VLQJýWKHýQRWDWLRQýRIýWKDWýSDSHUñýWKLVýPRGHOýILUVWýHVWLPDWHVýWKHýSDUWLFOHîJDV
SDUWLWLRQýFRHIILFLHQWýõ.3ôýLQýWHUPVýRIýWKHýRFWDQROðDLUýSDUWLWLRQýFRHIILFLHQWýDQGýWKHýIUDFWLRQýRI
RUJDQLFýPDWWHUýDWWDFKHGýWRýSDUWLFOHVñýDQGýWKHQýRQHýFDOFXODWHVýWKHýIUDFWLRQýRIýFRPSRXQGýLQýWKH
SDUWLFOHýSKDVHýYLDýWKHýUHODWLRQVKLSã

ZKHUHã

.3  SDUWLFOHîJDVýSDUWLWLRQýFRHIILFLHQWýIRUýFRPSRXQG
õQJ>FKHPLFDO@î�J>SDUWLFOHV@ôîõQJ>FKHPLFDO@îPê>DLU@ô

763  WRWDOýVXVSHQGHGýSDUWLFOHýFRQFHQWUDWLRQýõ�J>SDUWLFOHV@îPê>DLU@ô

8VLQJýWKHýQRWDWLRQýRIýWKLVýVHFWLRQñýWKHýIROORZLQJýUHODWLRQVKLSýH[LVWVã

ZKHUHý'/ýLVýWKHýGXVWýORDGýIRUýWKHýDLUýFRPSDUWPHQWýõNJ>SDUWLFOH@îPê>DLU@ôï

7KHýSDUWLFOHîJDVýSDUWLWLRQýFRHIILFLHQWý.3ýLVýFDOFXODWHGýYLDýWKHýUHJUHVVLRQã

ZKHUHã

.2$  RFWDQROðDLUýSDUWLWLRQýFRHIILFLHQW
IRP  RUJDQLFýIUDFWLRQýRIýWKHýDHURVRO

,IýWKHýRFWDQROðDLUýSDUWLWLRQýFRHIILFLHQWýLVýQRWýDYDLODEOHñýLWýFDQýEHýFDOFXODWHGýIURPýWKH
RFWDQROðZDWHUýSDUWLWLRQýFRHIILFLHQWý.RZýYLDýWKHýUHODWLRQVKLSã

ZKHUHýWKHýXQLWVýRIý5ñý7ñýDQGý+ýDUHýVXFKýWKDWýWKHýTXDQWLW\ý57î+ýLVýXQLWOHVVï
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Qö Fýë
93øFýë

õëðéäô

93ýýöýý
93ýýýýýýýýýýýýýýLIýý7!7P

ýH[S>çïæäõ7Pî7÷ìô@ýýýýLIýý7&7P
õëðèíô

ëïìïèïëý-XQJH©Vý0HWKRG

7KLVýPHWKRGýKDVýEHHQýXVHGýLQýH[LVWLQJýPXOWLPHGLDýPRGHOVýDQGýLVýDYDLODEOHýDVýDQ
DOWHUQDWLYHïýý7KLVýGLVFXVVLRQýLVýEDVHGýRQýWKDWýSUHVHQWHGýLQý&DO72;ýõ0F.RQHýìääêDñ0F.RQH
ìääêEñý0F.RQHýìääêFôïýý:LWKýWKLVýPHWKRGñýWKHýIUDFWLRQýRIýFKHPLFDOýERXQGýWRýDHURVROýLV
FDOFXODWHGýYLDýWKHýIRUPXODã

ZKHUHã

93  YDSRUýSUHVVXUHýRUýVXEFRROHGýYDSRUýSUHVVXUHýRIýWKHýFKHPLFDOýõ3Dô
F  HPSLULFDOýFRQVWDQWýVHWýWRýíïìæêýDVýLQý-XQJHýõìäææôýõPð3Dô

 WRWDOýVXUIDFHýRIýDHURVROVýSHUýYROXPHýRIýDHURVROýõPëîPêôïë

7KHUHýLVýDýUDQJHýRIýYDOXHVýIRUýëñýZLWKý:KLWE\ýõìäæåôýUHSRUWLQJýDýUDQJHýRIýYDOXHVýRIýéïëý[
ìíðèýPëîPêýIRUýDý¦FOHDQ§ýFRQWLQHQWDOýVLWHýWRýìïì[ìíðèýPëîPêýIRUýXUEDQýVLWHVïýý7KHýDYHUDJHýRIýWKHVH
YDOXHVýLVýXVHGýDVýWKHýGHIDXOWýIRUýëï

)ROORZLQJý&DO72;ýõ0F.RQHýìääêDñ0F.RQHýìääêEñý0F.RQHýìääêFôñýWKHýVXEFRROHG
YDSRUýSUHVVXUHýõYDSRUýSUHVVXUHýRIýVXEFRROHGýOLTXLGôýLVýXVHGýLIýWKHýWHPSHUDWXUHýLVýEHORZýWKH
PHOWLQJýSRLQWýõ7PôýRIýWKHýFKHPLFDOïýý,QýSDUWLFXODUã

ZKHUHã

93  YDSRUýSUHVVXUHýRUýVXEFRROHGýYDSRUýSUHVVXUHýRIýWKHýFKHPLFDOýõ3Dô
7  WHPSHUDWXUHýõ.ô
7P  PHOWLQJýSRLQWýõ.ô

ëïë &219(57,1*ý(48$7,216ý:,7+ý(48,/,%5,80
5(/$7,216+,36ý72ý'<1$0,&ý)250

,QýWKHýFRXUVHýRIýFRQYHUWLQJýHTXDWLRQVýWRýDýIRUPýWKDWýLVýVXLWDEOHýIRUýXVHýZLWKLQýWKHýLQWHQGHG
IUDPHZRUNñýLWýLVýSRVVLEOHýWRýFRQYHUWýVRPHýDOJRULWKPVýWKDWýUHSUHVHQWýVWHDG\ðVWDWHýHTXLOLEULXP
UHODWLRQVKLSVýLQWRýWLPHðGHSHQGHQWýRQHVïýý7KLVýFDQýEHýSHUIRUPHGýLIýDQýHVWLPDWHýRIýWKHýWLPHýUHTXLUHG
IRUýWKHýFRQFHQWUDWLRQýWRýUHDFKýVRPHýIUDFWLRQýRIýWKHýVWHDG\ðVWDWHýYDOXHýLVýDYDLODEOHïýý,QýSDUWLFXODUñýLI
WKHýFRQFHQWUDWLRQýLQýRQHýFRPSDUWPHQWý&ìýLVýUHODWHGýWRýWKHýFRQFHQWUDWLRQýLQýDQRWKHUýFRPSDUWPHQW
&ëýE\ýDQýHTXLOLEULXPýUHODWLRQVKLSýRIýWKHýIRUPý&ìý ý.ý&ëñýZKHUHý.ýLVýNQRZQýDQGýLWýLVýNQRZQýWKDWýLW
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G&ìõWô

GW
ýöýNë&ëý÷ýNì&ì õëðèìô

Nìýöý÷OQõì÷ûôîWû
Nëýöý.ýNì

õëðèëô
õëðèêô

&ìõWôýöý
Në
Nì
&ë ì÷H

÷NìW õëðèéô

ì÷H
÷NìWûöû õëðèèô

Nìö÷OQõì÷ûôîWû õëðèçô

WDNHVýWLPHýWûýLQýRUGHUýWRýUHDFKýìííûýSHUFHQWýRIýWKHýVWHDG\ðVWDWHýYDOXHýZKHQý&ëýLVýDSSUR[LPDWHO\
FRQVWDQWñýWKHQã

ZKHUHýNìýDQGýNëýDUHýGHILQHGýDVã

7KHýVROXWLRQýRIýWKHýSUHYLRXVýGLIIHUHQWLDOýHTXDWLRQýZLWKýLQLWLDOýFRQGLWLRQý&ìõíôý ýíýLVýJLYHQýE\ã

7KHýVWHDG\ðVWDWHýVROXWLRQýLVý&ìõWôý ýõNëîNìôý&ëñýDQGýVRý.ý ýNëîNìïýý7KLVýDVVXPSWLRQýWKDW
ìííûýSHUFHQWýRIýWKHýVWHDG\ðVWDWHýYDOXHýLVýUHDFKHGýDWýWLPHýWûýPHDQVýWKDWã

6ROYLQJýIRUýNìý\LHOGVã

:KHQýNìýLVýGHWHUPLQHGñýNëý ýNìý.ñýIURPýZKLFKýWKHýJHQHUDOýUHVXOWýõLïHïñý(TXDWLRQVýëðèëýDQGýëðèêô
IROORZVï

ëïê *(1(5$/ý)$7(ý$1'ý75$163257ý352&(66(6

ëïêïì $'9(&7,9(ý352&(66(6

,QýJHQHUDOñýWKHýDGYHFWLYHýIOX[ýLQýDýJLYHQýSKDVHýõHïJïñýDWWDFKHGýWRýSDUWLFOHVñýRUýGLVVROYHGýLQ
ZDWHUôýIURPýFRPSDUWPHQWýLýWRýFRPSDUWPHQWýMýLVýJLYHQýE\ã

$GYHFWLYHýIOX[ýIURPýFRPSDUWPHQWýLýWRýFRPSDUWPHQWýMý ýõ9ROXPHýRIýSKDVHýWKDWýPRYHV
IURPýFRPSDUWPHQWýLýWRýFRPSDUWPHQWýMýSHUýXQLWýWLPHôý[ýõ$PRXQWýRIýFKHPLFDOýLQýSKDVHý

SHUýYROXPHýRIýSKDVHýLQýFRPSDUWPHQWýLô
õëðèæô
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$GYHFWLYHýIOX[ý&RPSDUWPHQWýL9&RPSDUWPHQWýMýýöýý4õSKDVHôýÓý
1LõWôýÓýILõSKDVHô

9LõSKDVHô

ýö7 DGYLý9ýMõSKDVHôýÓý1LõWô

õëðèåô

7 DGYLý9ýMõSKDVHôöýý
4õSKDVHôýÓýILõSKDVHô

9LõSKDVHô
õëðèäô

ILõSKDVHôýýöýý
=LõSKDVHô

=Lõ7RWDOô
Ó
9LõSKDVHô

9Lõ7RWDOô
õëðçíô

RU

ZKHUHã

4ýõSKDVHô  YROXPHWULFýIOX[ýRIýSKDVHýIURPýFRPSDUWPHQWýLýWRýFRPSDUWPHQWýM
õPê>SKDVH@îGD\ô

1LõWô  DPRXQWýRIýFKHPLFDOýLQýFRPSDUWPHQWýLýDWýWLPHýõPROHVý>FKHPLFDO@ô
ILõSKDVHô  IUDFWLRQýRIýFKHPLFDOýLQýFRPSDUWPHQWýLýWKDWýLVýLQýWKHýPRYLQJýSKDVH

õPROHVý>FKHPLFDOýLQýSKDVH@îPROHVý>FKHPLFDOýLQýFRPSDUWPHQWýL@ô
9LõSKDVHô  YROXPHýRIýSKDVHýWKDWýLVýLQýFRPSDUWPHQWýLýõPê>SKDVH@ô

 SKDVHýWUDQVIHUýIDFWRUýIRUýDGYHFWLYHýIOX[ýIURPýFRPSDUWPHQWýLýWR7 DGYL9M õSKDVHô
UHFHLYLQJýFRPSDUWPHQWýMýõìîGD\ôñýJLYHQýE\ã

7KLVýIRUPXODýIRUýWKHýWUDQVIHUýIDFWRUýLVýYDOLGýIRUýDOOýDGYHFWLYHýSURFHVVHVýIURPýRQH
FRPSDUWPHQWýWRýDQRWKHUñýDQGýGRHVýQRWýUHO\ýRQýWKHýIXJDFLW\ýFRQFHSWïýý$SSOLFDWLRQýRIýWKHýFRQFHSWýRI
IXJDFLW\ýõDVýSUHVHQWHGýLQý6HFWLRQýëïìïëïëôýVKRZVýWKDWã

ZKHUHã

=LõSKDVHô  IXJDFLW\ýFDSDFLW\ýIRUýPRYLQJýSKDVHýõPROîPê>SKDVH@ð3Dô
=Lõ7RWDOô  WRWDOýIXJDFLW\ýFDSDFLW\ýIRUýFRPSDUWPHQWýLýõPROîPê>VHQGLQJ

FRPSDUWPHQWýL@ð3Dô
9Lõ7RWDOô  WRWDOýYROXPHýRIýFRPSDUWPHQWýLýõVXPýRIýYROXPHVýRIýHDFKýSKDVHýLQ

FRPSDUWPHQWôýõPê>FRPSDUWPHQWýL@ôï

$SSO\LQJýWKLVýVKRZVýWKDWýWKHýIXJDFLW\ðEDVHGýIRUPýIRUýWKHýWUDQVIHUýIDFWRUýIRUýDGYHFWLYHýIOX[
LVã
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7 DGYLý9ýMõSKDVHôöýý
4 õSKDVHôýÓý=LõSKDVHô

9Lõ7RWDOôýÓý=Lõ7RWDOô

ö
Y õSKDVHô Ó $LMýÓý=LõSKDVHô

9Lõ7RWDOôýÓý=Lõ7RWDOô

õëðçìô

,QýPRVWýDSSOLFDWLRQVñýWKHýYROXPHWULFýIORZýUDWHý4õSKDVHôýRIýWKHýSKDVHýLVýFDOFXODWHGýDVýWKH
SURGXFWýRIýDýUHOHYDQWýDUHDýõ$LMôýDQGýWKHýYROXPHWULFýIORZýUDWHýSHUýXQLWýDUHDñýRUýDýIORZýYHORFLW\ýõYLMôïý
8VXDOO\ýWKHýUHOHYDQWýDUHDýLVýWKHýLQWHUIDFLDOýDUHDýEHWZHHQýWKHýVHQGLQJýDQGýUHFHLYLQJýFRPSDUWPHQWVñ
EXWýWKLVýLVýQRWýDOZD\VýWKHýFDVHâýHïJïñýHURVLRQýIURPýVXUIDFHýVRLOýWRýVXUIDFHýZDWHUýLVýXVXDOO\ýUHSRUWHG
LQýXQLWVýRIýPDVVýõVRLOôîDUHDýõVRLOýOD\HUôðWLPHñýLQýZKLFKýFDVHýWKHýUHOHYDQWýDUHDýLVýWKHýDUHDýRIýWKH
VXUIDFHýVRLOýOD\HUïýý7DEOHýëðìýVXPPDUL]HVýWKHýYHORFLWLHVýLQFOXGHGýIRUýFRPSDUWPHQWýW\SHVýLQýWKH
SURWRW\SHïýý7KHVHýIORZVýDUHýGLVFXVVHGýLQýPRUHýGHWDLOýLQýWKHýVHFWLRQVýGHVFULELQJýWKHýVSHFLILF
FRPSDUWPHQWýW\SHVï

ëïêïë 5($&7,21ý$1'ý75$16)250$7,21ý352&(66(6

$WýSUHVHQWñýDOOýUHDFWLRQýDQGýWUDQVIRUPDWLRQýSURFHVVHVýDUHýPRGHOHGýXVLQJýDýILUVWðRUGHUýUDWH
FRQVWDQWýNýõXQLWVýRIýìîGD\ôïýý7KHýUHDFWLRQîWUDQVIRUPDWLRQýIOX[ýZLWKLQýDýFRPSDUWPHQWýLVýWKHQýJLYHQ
E\ýNý1õWôñýZKHUHý1õWôýLVýWKHýPDVVýRIýFKHPLFDOýLQýWKHýFRPSDUWPHQWïýý7KHUHýDUHýDýYDULHW\ýRIýZD\VýLQ
ZKLFKýWKHýUDWHýFRQVWDQWýLVýGHWHUPLQHGñýZLWKýWKHýGHWDLOVýGHSHQGLQJýRQýWKHýFRPSDUWPHQWýW\SHVýDQG
FKHPLFDOVýLQYROYHGïýý7KHýVLPSOHVWýLVýWKHýFDVHýZKHUHýWKHýUDWHýFRQVWDQWýLVýDQýLQSXWýõHïJïñýIRUýWKH
FXUUHQWýPHUFXU\ýVSHFLHVýWUDQVIRUPDWLRQýDOJRULWKPVôïýý,QýRWKHUýFDVHVñýWKHýUDWHýFRQVWDQWýPD\ýEH
FDOFXODWHGýIURPýRWKHUýHQYLURQPHQWDOýDQGîRUýFKHPLFDOýSDUDPHWHUVýõHïJïñýIURPýDýKDOIðOLIHýLQSXWýE\
WKHýXVHUôï

ëïêïê %,27,&ý352&(66(6

7KHýELRWLFýSURFHVVHVýLQý75,0ï)D7(ýDUHýZHOOýFKDUDFWHUL]HGýE\ýWKHýGHVFULSWLRQVýRIýDELRWLF
SURFHVVHVýDQGýFRQYHUVLRQVïýý'LIIXVLYHýSURFHVVHVýDQGýDGYHFWLYHýSURFHVVHVýDUHýERWKýLQFOXGHGïýý7KH
SULPDU\ýLQVWDQFHýRIýDGYHFWLRQýLVýGLHWDU\ýXSWDNHïýý$QRWKHUýSURPLQHQWýH[DPSOHýLVýOLWWHUIDOOïý
)XJDFLW\ýLVýXVHGýDVýDýGHVFULSWRUýLQýDOJRULWKPVýZKHUHýLWýLVýFRQYHQLHQWýõHïJïñýLQýWKHýXSWDNHýRI
FRQWDPLQDQWVýE\ýIROLDJHýIURPýDLUôïýý%HFDXVHýPHFKDQLVPVýRIýXSWDNHýRIýFRQWDPLQDQWVýE\ýVRPH
RUJDQLVPVýDUHýQRWýZHOOýXQGHUVWRRGýRUýDUHýGLIILFXOWýWRýSDUDPHWHUL]HñýVRPHýSDUWLWLRQLQJýSURFHVVHV
DUHýDVVXPHGýWRýEHýHTXLOLEULXPýUHODWLRQVKLSVýDFFRUGLQJýWRýWKHýIRUPýGHVFULEHGýLQý6HFWLRQýëïëïý
7KHVHýSURFHVVHVýPD\ýEHýFRPELQDWLRQVýRIýGLIIXVLRQñýDFWLYHýWUDQVSRUWñýDQGîRUýDGYHFWLRQýõHïJïñ
WUDQVSRUWýRIýFRQWDPLQDQWVýLQWRýWKHýSODQWýURRWôñýDQGýLWýLVýQRWýQHFHVVDU\ýIRUýWKHýXVHUýWRýVSHFLI\ýWKH
PHFKDQLVWLFýSURFHVVñýRQO\ýWKHýHPSLULFDOýUHODWLRQVKLSýõELRFRQFHQWUDWLRQýIDFWRUýRUýSDUWLWLRQ
FRHIILFLHQWýDQGýWLPHýWRýHTXLOLEULXPôï

$VýZLWKýDELRWLFýSURFHVVHVýõ6HFWLRQýëïêïëôñýELRWLFýWUDQVIRUPDWLRQýUDWHVýDUHýDOVRýGHVFULEHGýDV
ILUVWðRUGHUýSURFHVVHVýZLWKýUHVSHFWýWRýWKHýDYHUDJHýFKHPLFDOýFRQFHQWUDWLRQýLQýWKHýSDUWLFXODU
FRPSDUWPHQWýRIýFRQFHUQï
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7DEOHýëðì
6XPPDU\ýRIý9ROXPHWULFý$GYHFWLYHý)ORZý9HORFLWLHVý,QFOXGHGýLQý75,0ï)D7(ý3URWRW\SHý9D

6RXUFHî
6HQGLQJ

&RPSDUWPHQW

5HFHLYLQJý
&RPSDUWPHQW

0RYLQJ
3KDVH

'HVFULSWLRQýRI
$GYHFWLYH
3URFHVV

8QLWV 0HWKRGýIRUý&DOFXODWLRQ

6RLO 6RLO /LTXLG 3UHFLSLWDWLRQ
GULYHQ

SHUFRODWLRQ

PêõZDWHUôîGD\  ý$ó9OLTXLG

ZKHUHã
$ý ý$UHDýRIýVRLOðVRLOýLQWHUIDFHñýPë

9OLTXLGý 'DUF\ýYHORFLW\ýRIýZDWHUýLQýVHQGLQJýVRLOýFRPSDUWPHQWñ
Pê>ZDWHU@îPë>DUHD@ðGD\ïý

*DV *DVýGLVFKDUJH PêõJDVôîGD\  ý$ý9JDV

ZKHUHã
$ý ý$UHDýRIýVRLOðVRLOýLQWHUIDFHñýPë

9JDVý 'DUF\ýYHORFLW\ýRIýJDVýLQýVHQGLQJýVRLOýFRPSDUWPHQWñ
PêõJDVôîPëõDUHDôðGD\ïý

$LU 6ROLG 5HVXVSHQVLRQ PêõVRLOôîGD\ ,WýLVýDVVXPHGýWKDWýYROXPHWULFýIORZýRIýSDUWLFOHVýIURPýVRLOýLVýWKH
VDPHýDVýWKDWýWRýVRLOïýý9ROXPHWULFýUHVXVSHQVLRQýUDWHýLVýWKHQ

 ý9ROïý)ORZý72ýVRLOý ý$óYGýóý'$îý'3

ZKHUHã
$ý ý$UHDýRIýVRLOðVRLOýLQWHUIDFHñýPëõDUHDô
YGý ý'U\ýGHSRVLWLRQýYHORFLW\ýRIýSDUWLFOHVñýPîGD\
'$ý ý $WPRVSKHULFýGXVWýORDGýLQýDLUýFRPSDUWPHQWýW\SH

õFRQFHQWUDWLRQýRIýGXVWýLQýDLUôñýNJõSDUWLFOHVôîPêõDWPRVSKHUHô
'3ý ý'HQVLW\ýRIýDLUýSDUWLFOHVñýNJ>SDUWLFOHV@îP

ê>SDUWLFOHV@

6XUIDFHý:DWHU 6ROLG (URVLRQ PêõVRLOôîGD\ &DOFXODWHGýIURPýPDVVðEDVHGýDUHDOýHURVLRQýUDWHýDQGýVRLOýGHQVLW\ã
 ý$ó(ýî'Vý
ZKHUHã
$ý ý$UHDýRIýVRLOýOD\HUñýPë

(ý ýýHURVLRQýUDWHýWRýVXUIDFHýZDWHUñýNJýõVRLOôîPëõDUHDôðGD\
'Vý ýGHQVLW\ýRIýHURGLQJýVRLOñýNJõVRLOôîP

êõVRLOô
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6RXUFHî
6HQGLQJ

&RPSDUWPHQW

5HFHLYLQJý
&RPSDUWPHQW

0RYLQJ
3KDVH

'HVFULSWLRQýRI
$GYHFWLYH
3URFHVV

8QLWV 0HWKRGýIRUý&DOFXODWLRQ
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6RLO 6XUIDFHý:DWHU /LTXLG 5XQRII PêõZDWHUôîGD\  ý$ó5XQRII
ZKHUHã
$ý ý$UHDýRIýVRLOýOD\HUñýPë

5XQRIIý $PRXQWýRIýUXQRIIýWKDWýUHDFKHVýZDWHUERG\ýSHUýXQLWýDUHD
RIýZDWHUVKHGñýPêõZDWHUôîPëõDUHDôðGD\

*URXQGý:DWHU 6XUIDFHý:DWHU /LTXLG 5HFKDUJH PêõZDWHUôîGD\  $ó5HFKDUJH
ZKHUHã
$ý ý$UHDýRIýVRLOðVXUIDFHýZDWHUýLQWHUIDFHñýPë

5HFKDUJHý 9ROXPHýRIýZDWHUýIORZýSHUýXQLWýDUHDýRIýLQWHUIDFHñýýýýýý
PêõZDWHUôîPëõDUHDôðGD\

$LU 6RLOýDQG
6XUIDFHý:DWHU

6ROLG :HWý÷ý'U\
GHSRVLWLRQýRI
SDUWLFOHV

PêõSDUWLFOHVôîGD\  ý$óYGýóý'$îý'3

ZKHUHã
$ý $UHDýRIýVRLOýOD\HUñýPë

YGý 'U\ýGHSRVLWLRQýYHORFLW\ýRIýSDUWLFOHVñýPîGD\
'$ý $WPRVSKHULFýGXVWýORDGýLQýDLUýFRPSDUWPHQWýW\SH

õFRQFHQWUDWLRQýRIýGXVWýLQýDLUôñýNJõSDUWLFOHVôîPêõDWPRVSKHUHô
'3ý ýý'HQVLW\ýRIýDLUýSDUWLFOHVñýNJõSDUWLFOHVôîP

êõSDUWLFOHVô

/LTXLG :HWýGHSRVLWLRQ
RIýOLTXLGý

1RWýLPSOHPHQWHG

$LUýRUý$LU
$GYHFWLRQý6LQN

$OOýSKDVHV :LQGýDGYHFWLRQ PêõDLUôîGD\  ý$óX
ZKHUHã
$ý ý$UHDýRIýDLUðDLUýLQWHUIDFHñýPë

Xý :LQGýYHORFLW\ýIURPýVHQGLQJýWRýUHFHLYLQJýDLUýFRPSDUWPHQWñ
PîGD\
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6RXUFHî
6HQGLQJ

&RPSDUWPHQW

5HFHLYLQJý
&RPSDUWPHQW

0RYLQJ
3KDVH

'HVFULSWLRQýRI
$GYHFWLYH
3URFHVV

8QLWV 0HWKRGýIRUý&DOFXODWLRQ
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$LU 3ODQWý/HDI 6ROLG :HWýGHSRVLWLRQ
RIýSDUWLFOHV

PêõSDUWLFOHVôîGD\  $ó,óýõZDGýóý'$îý'3ôýóýI/
ZKHUHã
$ý $UHDýRIýVRLOýOD\HUýFRQWDLQLQJýSODQW
,ý ,QWHUFHSWLRQýIUDFWLRQýõVHHý&KDSWHUýæïíýIRUýGHVFULSWLRQýRI

DOJRULWKPô
YGý 'HSRVLWLRQýYHORFLW\ýRIýSDUWLFOHVñýPîGD\
'$ý $WPRVSKHULFýGXVWýORDGýLQýDLUýFRPSDUWPHQWýW\SH

õFRQFHQWUDWLRQýRIýGXVWýLQýDLUôñýNJõSDUWLFOHVôîPêõDWPRVSKHUHô
'3ý 'HQVLW\ýRIýDLUýSDUWLFOHVñýNJõSDUWLFOHVôîPêõSDUWLFOHVô
I/ý )UDFWLRQýRIýGHSRVLWLRQýDGKHULQJýWKDWýLVýWDNHQýXSýE\ýSODQW

6XUIDFHý:DWHU 6HGLPHQW 6ROLG 6HGLPHQW
GHSRVLWLRQ

PêõVXVSHQGHG
VHGLPHQWôîGD\

 ý$ó6GHSýîý'VV

ZKHUH
$ý ý $UHDýRIýVXUIDFHýZDWHUðVHGLPHQWýLQWHUIDFHñýPë

6GHSý ý'HSRVLWLRQýUDWHýRIýVXVSHQGHGýVHGLPHQWýWRýVHGLPHQWýEHGñ
ýýýýýýýýýýNJõVXVSHQGHGýVHGLPHQWôîPëõDUHDôðGD\
'VVý ý'HQVLW\ýRIýVXVSHQGHGýVHGLPHQWñý
ýýýýýýýýýNJõVXVSHQGHGýVHGLPHQWôîPêõVXVSHQGHGýVHGLPHQWô

6XUIDFHý:DWHU $OOýSKDVHV 5LYHUýIORZ PêõDLUôîGD\  $óXU
ZKHUHã
$ý ý $UHDýRIýULYHUýSDUFHOýLQWHUIDFHñýPë

XUý ý 5LYHUýYHORFLW\ýIURPýVHQGLQJýWRýUHFHLYLQJýULYHUýFRPSDUWPHQWñ
PîGD\



&+$37(5ýë
$/*25,7+0ý29(59,(:
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6XPPDU\ýRIý9ROXPHWULFý$GYHFWLYHý)ORZý9HORFLWLHVý,QFOXGHGýLQý75,0ï)D7(ý3URWRW\SHý9D

6RXUFHî
6HQGLQJ

&RPSDUWPHQW

5HFHLYLQJý
&RPSDUWPHQW

0RYLQJ
3KDVH

'HVFULSWLRQýRI
$GYHFWLYH
3URFHVV
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6HGLPHQW 6XUIDFHý:DWHU 6ROLG 6HGLPHQW
UHVXVSHQVLRQ

PêõEHQWKLF
VHGLPHQWôîGD\

 ý$ó6UHVXVSýîý'EV

ZKHUHã
$ý ý$UHDýRIýVHGLPHQWðVXUIDFHýZDWHUýLQWHUIDFHñýPë

6UHVXVSý ý 5HVXVSHQVLRQýUDWHýRIýEHQWKLFýVHGLPHQWýWRýZDWHU
FROXPQñýNJõEHQWKLFýVHGLPHQWôîPëõDUHDôðGD\

'EVý ý 'HQVLW\ýRIýEHQWKLFýVHGLPHQWñýNJõEHQWKLF
VHGLPHQWôîPêõEHQWKLFýVHGLPHQWô

6HGLPHQW
EXULDOýVLQN

6ROLG 6HGLPHQWýEXULDO PêõVHGLPHQWôîGD\ &DOFXODWHGýVRýWKDWýDPRXQWýRIýVHGLPHQWýEXULHGýLVýHTXDOýWR
PD[LPXPýRIýíýDQGýDPRXQWýGHSRVLWHGýPLQXVýDPRXQW
UHVXVSHQGHGã
 ý$óPD[^ýíñý6GHSî'VVýýðý6UHVXVSî'EV`
ZKHUHã
$ý ý$UHDýRIýVHGLPHQWðVXUIDFHýZDWHUýLQWHUIDFHñýPë

6GHSý ý'HSRVLWLRQýUDWHýRIýVXVSHQGHGýVHGLPHQWýWRýVHGLPHQWýEHGñ
NJõVXVSHQGHGýVHGLPHQWôîPëõDUHDôðGD\

'VVý ý 'HQVLW\ýRIýVXVSHQGHGýVHGLPHQWñýNJõVXVSHQGHG
VHGLPHQWôîPêõVXVSHQGHGýVHGLPHQWô

6UHVXVSý ý 5HVXVSHQVLRQýUDWHýRIýEHQWKLFýVHGLPHQWýWRýZDWHUýFROXPQñ
NJõEHQWKLFýVHGLPHQWôîPëõDUHDôðGD\

'EVý ý 'HQVLW\ýRIýEHQWKLFýVHGLPHQWñýNJõEHQWKLF
VHGLPHQWôîPêõEHQWKLFýVHGLPHQWô

Dý$GYHFWLRQýRIýFKHPLFDOVýWRýDQGýIURPýSODQWVýLQýSDUWLFOHVýDQGýUDLQýZDWHUýDQGýDGYHFWLRQýRIýFKHPLFDOVýWRýDQGýIURPýZLOGOLIHýLQýGLHWDU\ýDQGýH[FUHWRU\ýPDWHULDOVýDUHýQRW
LQFOXGHGïýý6HHý&KDSWHUýæï



>7KLVýSDJHýLQWHQWLRQDOO\ýOHIWýEODQNï@



&+$37(5ýê
$,5ý$/*25,7+06

129(0%(5ýìäää êðì 75,0ï)$7(ý76'ý92/80(ý,,ýõ'5$)7ô

7$69$5ýýöýý
ì
96
ýM
Q

Löì

$UHDLýX
õ'ô
L ýýøýýX õ/ôL õêðìô

êï $,5ý$/*25,7+06

,QýWKLVýFKDSWHUýWKHýDOJRULWKPVýIRUýWKHýWUDQVSRUWýRIýFKHPLFDOýVSHFLHVýZLWKLQýDQGýDPRQJýDLU
FRPSDUWPHQWVýDQGýGLIIXVLRQîYRODWLOL]DWLRQýEHWZHHQýDLUýFRPSDUWPHQWVýDQGýVXUIDFHýZDWHUýDUH
SUHVHQWHGïýý$ýGHVFULSWLRQýRIýGHSRVLWLRQýIURPýDLUýFRPSDUWPHQWVýWRýVXUIDFHýZDWHUýFDQýEHýIRXQGýLQ
&KDSWHUýéýDQGýDýGHVFULSWLRQýRIýWKHýWUDQVSRUWýSURFHVVHVýEHWZHHQýWKHýDLUýFRPSDUWPHQWVýDQGýVRLOýFDQ
EHýIRXQGýLQý&KDSWHUýèïýý7KHýWH[WýER[ýRQýWKHýQH[WýSDJHýSURYLGHVýDýTXLFNýVXPPDU\ýRIýWKH
DOJRULWKPVýGHYHORSHGýLQýWKLVýFKDSWHUýDQGýSURYLGHVýDýGHILQLWLRQýRIýDOOýSDUDPHWHUVýXVHGï

êïì $,5ý72ý$,5ý$/*25,7+06

)RUýDýJLYHQýZLQGýVSHHGýDQGýGLUHFWLRQñýWKHUHýDUHýWZRýW\SHVýRIýWUDQVIHUýFRQVLGHUHGýIURPýRQH
DLUýFRPSDUWPHQWýWRýDQRWKHUã

& $GYHFWLYHýWUDQVIHUýõEXONôýGXHýWRýWKHýFRPSRQHQWýRIýWKHýZLQGýYHFWRUýQRUPDOýWRýWKH
ERXQGDU\ýEHWZHHQýWKHýFRPSDUWPHQWVâýDQG

& 'LVSHUVLYHýWUDQVIHUýõEXONôýFDOFXODWHGýIURPýWKHýFRPSRQHQWýRIýWKHýZLQGýYHFWRUýSDUDOOHOýWR
WKHýERXQGDU\ýEHWZHHQýWKHýFRPSDUWPHQWVï

7KHýWRWDOýWUDQVIHUýIDFWRUýIURPýRQHýFRPSDUWPHQWýWRýWKHýRWKHUýLVýWKHýVXPýRIýWKHVHýWZRýWUDQVIHU
FRHIILFLHQWVï

/HWý$5ýDQGý$6ýGHQRWHýWKHýUHFHLYLQJýDQGýVHQGLQJýDLUýFRPSDUWPHQWVïýý,IýWKHýERXQGDU\
EHWZHHQýWKHýWZRýDLUýFRPSDUWPHQWVýLVýFRPSRVHGýRIýQýGLVWLQFWýOLQHýVHJPHQWVñýWKHQýWKHýWUDQVIHU
IDFWRUýIURPýWKHýVHQGLQJýWRýWKHýUHFHLYLQJýDLUýFRPSDUWPHQWýLVýFDOFXODWHGýDVý

ZKHUHã

96  YROXPHýRIýWKHýVHQGLQJýDLUýFRPSDUWPHQWýõPêô
$UHDL  LQWHUIDFLDOýDUHDýDFURVVýLWKýERXQGDU\ýõPëô
XL
õ'ô  GLUHFWýDGYHFWLYHýZLQGýYHORFLW\ýDFURVVýWKHýLWKýERXQGDU\ýõPîGD\ô
XL
õ/ô  ODWHUDOîGLVSHUVLYHýZLQGýYHORFLW\ýDFURVVýWKHýLWKýERXQGDU\ýõPîGD\ô
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6XPPDU\ýRIý7UDQVSRUWý$OJRULWKPVý'HYHORSHGýLQýWKLVý&KDSWHU

7$69$5ýýöýý
ì
96
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Löì

$UHDLýX
õ'ô
L

7
$

9
.
I YDSRU

+ 57DLU ZDWHU
D

Y
D

N
→ =

õ ô

7
$

9
. I OLTXLGZDWHU DLU

Z
Y Z→ = õ ô

$LUýFRPSDUWPHQWýWRýDLUýFRPSDUWPHQWã

'LIIXVLRQîYRODWLOL]DWLRQýIURPýDLUýFRPSDUWPHQWýWRýVXUIDFHýZDWHUýFRPSDUWPHQWã

'LIIXVLRQîYRODWLOL]DWLRQýIURPýVXUIDFHýZDWHUýFRPSDUWPHQWýWRýDLUýFRPSDUWPHQWã

ZKHUHã

96  YROXPHýRIýWKHýVHQGLQJýDLUýFRPSDUWPHQWýõPêô
$UHDL  LQWHUIDFLDOýDUHDýDFURVVýLWKýERXQGDU\ýõPëô
XL
õ'ô  GLUHFWýDGYHFWLYHýZLQGýYHORFLW\ýDFURVVýWKHýLWKýERXQGDU\ýõPîWLPHô
$  LQWHUIDFLDOýDUHDýEHWZHHQýWKHýVXUIDFHýZDWHUýDQGýDLUýFRPSDUWPHQWVýõPëô
IZõOLTXLGô  IUDFWLRQýRIýFKHPLFDOýLQýWKHýZDWHUýFRPSDUWPHQWýWKDWýLVýGLVVROYHGýõXQLWOHVVô
9Z  YROXPHýRIýZDWHUýFRPSDUWPHQWýõPêô
IDõYDSRUô  IUDFWLRQýRIýFKHPLFDOýLQýWKHýDLUýFRPSDUWPHQWýWKDWýLVýLQýWKHýYDSRUýSKDVH

õXQLWOHVVô
9D  YROXPHýRIýDLUýFRPSDUWPHQWýõPêô
.Y  YRODWLOL]DWLRQýWUDQVIHUýUDWHñýPîGD\
5  XQLYHUVDOýJDVýFRQVWDQWýõåïëíç[ìíðèýDWPðPêîPROHýR.ô
7.  ZDWHUýWHPSHUDWXUHýõR.ô
+  +HQU\öVýODZýFRHIILFLHQWýIRUýWKHýDLUðZDWHUýSDUWLWLRQLQJýRIýWKHýFKHPLFDOýõDWPð

PêîPROHôý
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õ\ë÷\ìô
ëøõ[ë÷[ìô

ë
ý ý\ë÷\ìñý÷õ[ë÷[ìô ýýöýý VLQQñýFRVQ õêðëô

3Zýýöýý ýXýFRV %îë÷K ñýXýVLQ %îë÷K ý
ýý
ýöýýXýý VLQKñýFRVKý

õêðêô

3Z # 3Yýöý X

õ\ë÷\ìô
ëøõ[ë÷[ìô

ë
ý õ\ë÷\ìôýVLQKý÷ýõ[ë÷[ìôýFRVK

ýý
ýöýXý VLQKýVLQQýøýFRVKýFRVQ
ýý
ýöýXýFRVõK÷Qô

õêðéô

:LQGýVSHHGýSHUSHQGLFXODUýWRýFRPSDUWPHQWýERXQGDU\ýöýX]öýPD[ íñXýFRVõK÷Qô õêðèô

êïìïì 'LUHFWý$GYHFWLYHý7UDQVIHU

7KHýGLUHFWýZLQGýIORZýDFURVVýDQýDLUýFRPSDUWPHQWýERXQGDU\ýõQRWDWLRQýXõ'ôýLVýXVHGýDERYHôýLVý
FDOFXODWHGýE\ýILQGLQJýWKHýSURMHFWLRQýRIýWKHýZLQGýYHFWRUýRQWRýWKHýQRUPDOýYHFWRUýWRýWKHýERXQGDU\
EHWZHHQýWKHýDLUýFRPSDUWPHQWVïý

/HWý3ì õ[ìñ\ìôýDQGý3ë õ[ëñ\ëôýEHýWKHýSRLQWVýGHILQLQJýWKHýOLQHýWKDWýLVýWKHýSURMHFWLRQýRIýWKH
ERXQGDU\ýRQWRýWKHý[\ðSODQHýõLïHïñýWKHýYLHZýIURPýDERYHýRIýWKHýYHUWLFDOýSODQHýGHILQLQJýWKH
ERXQGDU\ôïýý,WýLVýDVVXPHGýWKDWýWKHýSRLQWVý3ìýDQGý3ëýDUHýRUGHUHGýVRýWKDWýWKHýUHFHLYLQJýFRPSDUWPHQW
LVýRQýWKHýULJKWýVLGHýRIýWKHýGLUHFWHGýOLQHýVHJPHQWýVWDUWLQJýDWý3ìýDQGýHQGLQJýDWý3ëïýý7KHýXQLWýYHFWRUý 3Y
SHUSHQGLFXODUýWRýWKLVýOLQHýVHJPHQWýWKDWýLVýLQýWKHýGLUHFWLRQýRIýWKHýUHFHLYLQJýFRPSDUWPHQWýLVýJLYHQ
E\ã

ZKHUHýQýLVýWKHýDQJOHýPHDVXUHGýFORFNZLVHýIURPýGXHýQRUWKïýý,IýWKHýZLQGýLVýEORZLQJýZLWKýVSHHGýX
WRZDUGVýWKHýGLUHFWLRQýKýõPHDVXUHGýFORFNZLVHýIURPýGXHýQRUWKôñýWKHQýWKHýZLQGýYHFWRUñýGHQRWHGýE\
ñýFDQýEHýZULWWHQã3Z

7KHýSURMHFWLRQýRIýWKHýZLQGýYHFWRUý ýRQWRýYýýLVýMXVWýWKHýGRWýSURGXFWý ýRIýWKHýWZR3Z 3Z # 3Y
YHFWRUVñýZKLFKýLVýJLYHQýE\ã

6LQFHý ýLVýDýXQLWýYHFWRUñýWKHýGRWýSURGXFWýLQýWKLVýFDVHýLVýWKHýFRPSRQHQWýRIýWKHýYHFWRU ýLQ3Y 3Z
WKHýGLUHFWLRQýRIý ïýý7KHýZLQGýIORZýUDWHýIURPýWKHýVHQGLQJýFRPSDUWPHQWýWRýWKHýUHFHLYLQJ3Y
FRPSDUWPHQWýLVýGHILQHGýWRýEHýWKHýGRWýSURGXFWýLIýLWýLVýSRVLWLYHñýRWKHUZLVHýLWýLVý]HURâýLïHïñý
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0&GLVVROYHG
0 W YRODW

ö
.Y
'

&GLVVROYHG ÷ &Dîõ+î57.ô õêðçô

,IýWKHýZLQGýLVýEORZLQJýSHUSHQGLFXODUýWRýWKHýERXQGDU\ýõLïHïñý ôñýWKHQýWKHýZLQGýIORZýUDWHQöK
DFURVVýWKHýERXQGDU\ýLVýMXVWýWKHýZLQGýVSHHGâýRWKHUZLVHýLWýLVýIORZLQJýZLWKýDýYHORFLW\ýOHVVýWKDQýWKH
ZLQGýVSHHGñýWKHýPDJQLWXGHýRIýZKLFKýGHSHQGVýRQýWKHýGLIIHUHQFHýLQýWKHýDQJOHVýRIýWKHýZLQGýVSHHG
DQGýWKHýERXQGDU\ï

êïë $,5ý72ý62,/ý$/*25,7+06

7KHýDOJRULWKPVýGHVFULELQJýWKHýWUDQVIHUýRIýFKHPLFDOýPDVVýEHWZHHQýDLUýDQGýVRLOýDUH
SUHVHQWHGýLQý6HFWLRQýèïéïêï

êïê $,5ý72ý685)$&(ý:$7(5ý$/*25,7+06

êïêïì '(326,7,21

7KHýDOJRULWKPVýGHVFULELQJýWKHýGHSRVLWLRQýRIýFKHPLFDOýPDVVýIURPýDLUýWRýVXUIDFHýZDWHUýDUH
SUHVHQWHGýLQý6HFWLRQýéïëïìï

êïêïë ',))86,21

êïêïëïì 9RODWLOL]DWLRQý7UDQVIHUý%HWZHHQý6XUIDFHý:DWHUýDQGý$LU

7KHýIROORZLQJýGHVFULEHVýWKHýPHWKRGýXVHGýIRUýHVWLPDWLQJýYRODWLOL]DWLRQýWUDQVIHUýEHWZHHQýDLU
DQGýVXUIDFHýZDWHUýIRUýDQ\ýFKHPLFDOýWKDWýKDVýDýQRQ]HURý+HQU\©VýODZýFRQVWDQWïýý7KHýPHWKRGýLVýD
WZRðOD\HUýUHVLVWDQFHýPRGHOýILUVWýSUHVHQWHGýE\ý:KLWPDQýõìäëêôýDQGýLQFRUSRUDWHGýLQWRýWKHý8ï6ï
(3$ý:$63ýZDWHUýTXDOLW\ýPRGHOýõ$PEURVHýìääèôïýý7KHýSURFHHGLQJýGLVFXVVLRQýLVýEDVHGýSULPDULO\
RQýWKHý:$63ýPRGHOýGRFXPHQWDWLRQï

9RODWLOL]DWLRQýLVýWKHýPRYHPHQWýRIýFKHPLFDOýDFURVVýWKHýDLUðZDWHUýLQWHUIDFHýDVýWKHýGLVVROYHG
QHXWUDOýFRQFHQWUDWLRQýDWWHPSWVýWRýHTXLOLEUDWHýZLWKýWKHýJDVýSKDVHýFRQFHQWUDWLRQïýý(TXLOLEULXP
RFFXUVýZKHQýWKHýSDUWLDOýSUHVVXUHýH[HUWHGýE\ýWKHýFKHPLFDOýLQýVROXWLRQýHTXDOVýWKHýSDUWLDOýSUHVVXUHýRI
WKHýFKHPLFDOýLQýWKHýRYHUO\LQJýDWPRVSKHUHïýý7KHýUDWHýRIýH[FKDQJHýLVýSURSRUWLRQDOýWRýWKHýJUDGLHQW
EHWZHHQýWKHýGLVVROYHGýFRQFHQWUDWLRQýDQGýWKHýFRQFHQWUDWLRQýLQýDLUï

:LWKýWKHýDSSURDFKýGHVFULEHGýLQý:KLWPDQýõìäëêôñýWKHýGLVVROYHGýFRQFHQWUDWLRQýLQýWKH
VXUIDFHýZDWHUýLVýDVVXPHGýWRýDWWHPSWýWRýHTXLOLEUDWHýZLWKýWKHýJDVýSKDVHýFRQFHQWUDWLRQýLQýWKH
DWPRVSKHUHñýYLDýWKHýJHQHUDOýHTXDWLRQã
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1HWý)OX[ý
ý
DLUýWRýZDWHUýõPDVV>FKHPLFDO@îWLPHô ö 9Zý

.Y
'

&GLVVROYHG ÷ &Dîõ+î57.ô õêðæô

1HWý)OX[ý
ý
DLUýWRýZDWHUýö $ý.Y IZõOLTXLGôý

1Z
9Z

÷ IDõYDSRUô
1D
9D

î õ+î57.ô õêðåô

7DLU9ZDWHUõGLIIXVLRQîYRODWLOL]DWLRQô ö
$
9D
ý.Yýý

IDõYDSRUô

õ+î57.ô
ýý

7ZDWHU9DLUõGLIIXVLRQîYRODWLOL]DWLRQô ö
$
9Z

ýý.Y IZõOLTXLGô

õêðäô

õêðìíô

ZKHUHã

&GLVVROYHG  GLVVROYHGýFRQFHQWUDWLRQýRIýFKHPLFDOýõPDVV
>FKHPLFDO@îYROXPH>ZDWHU@ô

&D  YDSRUýSKDVHýFRQFHQWUDWLRQýRIýFKHPLFDOýLQýDLUýõPDVV
>FKHPLFDO@îYROXPHý>DLU@ô

.Y  YRODWLOL]DWLRQýWUDQVIHUýUDWHýõPîGD\ôý
'  ZDWHUýGHSWKýõPôý
5  XQLYHUVDOýJDVýFRQVWDQWýõåïëíç[ìíðèýDWPðPêîPROHýR.ô
7.  ZDWHUýWHPSHUDWXUHýõR.ô
+  +HQU\öVýODZýFRHIILFLHQWýIRUýWKHýDLUðZDWHUýSDUWLWLRQLQJýRIýWKH

FKHPLFDOýõDWPðPêîPROHôïý

7KHýWUDQVIHUýUDWHýFDQýUDQJHýIURPýQHDUýíýWRýëèýPîGD\ñýGHSHQGLQJýRQýFRQGLWLRQVýõ$PEURVH
ìääèôïý0XOWLSO\LQJýWKHýDERYHýHTXDWLRQýE\ýWKHýYROXPHýRIýWKHýZDWHUýFRPSDUWPHQWñýGHQRWHGýKHUHýE\
9Zñý\LHOGVã

7KHýWHUPý9Zî'ýZLOOýEHýHTXDOýWRýWKHýDUHDýRIýWKHýZDWHUýFRPSDUWPHQWñýLIýWKHýGHSWKýRIýWKH
ZDWHUýFRPSDUWPHQWýLVýDSSUR[LPDWHO\ýFRQVWDQWïýý7KLVýDUHDýLVýDOVRýWKHýLQWHUIDFLDOýDUHDýEHWZHHQýWKH
DLUýDQGýZDWHUýFRPSDUWPHQWVñýDQGýVRýWKDWã

RUñýXVLQJýWKHýQRWDWLRQýRIýWUDQVIHUýIDFWRUVñý

ZKHUHã

$  LQWHUIDFLDOýDUHDýEHWZHHQýWKHýVXUIDFHýZDWHUýDQGýDLUýFRPSDUWPHQWV
õPëô

IZõOLTXLGô  IUDFWLRQýRIýFKHPLFDOýLQýWKHýZDWHUýFRPSDUWPHQWýWKDWýLVýGLVVROYHG
õXQLWOHVVô

1Z  WRWDOýPDVVýRIýFKHPLFDOýLQýWKHýZDWHUýFRPSDUWPHQWýõJô
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õêðììô

9Z  YROXPHýRIýZDWHUýFRPSDUWPHQWýõPêô
IDõYDSRUô  IUDFWLRQýRIýFKHPLFDOýLQýWKHýDLUýFRPSDUWPHQWýWKDWýLVýLQýWKHýYDSRU

SKDVHýõXQLWOHVVô
1D  WRWDOýPDVVýRIýFKHPLFDOýLQýWKHýDLUýFRPSDUWPHQWýõJô
9D  YROXPHýRIýDLUýFRPSDUWPHQWýõPêô
.Y  YRODWLOL]DWLRQýWUDQVIHUýUDWHýõPîGD\ôý>VHHýEHORZýIRUýGHWDLOV@ý
5  XQLYHUVDOýJDVýFRQVWDQWýõåïëíç[ìíðèýDWPðPêîPROHýR.ô
7.  ZDWHUýWHPSHUDWXUHýõR.ô
+  +HQU\öVýODZýFRHIILFLHQWýIRUýWKHýDLUðZDWHUýSDUWLWLRQLQJýRIýWKH

FKHPLFDOýõDWPðPêîPROHôïý

ý7KHýWZRðUHVLVWDQFHýPHWKRGýDVVXPHVýWKDWýWZRýûVWDJQDQWýILOPVûýDUHýERXQGHGýRQýHLWKHUýVLGH
E\ýZHOOýPL[HGýFRPSDUWPHQWVïýý&RQFHQWUDWLRQýGLIIHUHQFHVýVHUYHýDVýWKHýGULYLQJýIRUFHýIRUýWKHýZDWHU
OD\HUýGLIIXVLRQïýý3UHVVXUHýGLIIHUHQFHVýGULYHýWKHýGLIIXVLRQýIRUýWKHýDLUýOD\HUïýý)URPýPDVVýEDODQFH
FRQVLGHUDWLRQVñýLWýLVýREYLRXVýWKDWýWKHýVDPHýPDVVýPXVWýSDVVýWKURXJKýERWKýILOPVñýWKXVýWKHýWZR
UHVLVWDQFHVýFRPELQHýLQýVHULHVñýVRýWKDWýWKHýFRQGXFWLYLW\ýLVýWKHýUHFLSURFDOýRIýWKHýWRWDOýUHVLVWDQFHã

ZKHUHã

5/  OLTXLGýSKDVHýUHVLVWDQFHñýGD\îPý
./  OLTXLGýSKDVHýWUDQVIHUýFRHIILFLHQWñýPîGD\ý
5*  JDVýSKDVHýUHVLVWDQFHñýGD\îPý
.*  JDVýSKDVHýWUDQVIHUýFRHIILFLHQWñýPîGD\ï

ý7KHUHýLVýDFWXDOO\ý\HWýDQRWKHUýUHVLVWDQFHýLQYROYHGñýWKHýWUDQVSRUWýUHVLVWDQFHýEHWZHHQýWKHýWZR
LQWHUIDFHVñýEXWýLWýLVýDVVXPHGýWRýEHýQHJOLJLEOHýõWKLVýPD\ýQRWýEHýWUXHýLQýWZRýFDVHVãýýYHU\ýWXUEXOHQW
FRQGLWLRQVýDQGýLQýWKHýSUHVHQFHýRIýVXUIDFHýDFWLYHýFRQWDPLQDQWVôï

7KHýYDOXHýRIý.YñýWKHýFRQGXFWLYLW\ñýGHSHQGVýRQýWKHýLQWHQVLW\ýRIýWXUEXOHQFHýLQýDýZDWHUýERG\
DQGýLQýWKHýRYHUO\LQJýDWPRVSKHUHïýý0DFND\ýDQGý/HLQRQHQýõìäæèôýKDYHýGLVFXVVHGýFRQGLWLRQVýXQGHU
ZKLFKýWKHýYDOXHýRIý.YýLVýSULPDULO\ýGHWHUPLQHGýE\ýWKHýLQWHQVLW\ýRIýWXUEXOHQFHýLQýWKHýZDWHUïýý$VýWKH
+HQU\öVý/DZýFRHIILFLHQWýLQFUHDVHVñýWKHýFRQGXFWLYLW\ýWHQGVýWRýEHýLQFUHDVLQJO\ýLQIOXHQFHGýE\ýWKH
LQWHQVLW\ýRIýWXUEXOHQFHýLQýZDWHUïýý$VýWKHý+HQU\öVý/DZýFRHIILFLHQWýGHFUHDVHVñýWKHýYDOXHýRIýWKH
FRQGXFWLYLW\ýWHQGVýWRýEHýLQFUHDVLQJO\ýLQIOXHQFHGýE\ýWKHýLQWHQVLW\ýRIýDWPRVSKHULFýWXUEXOHQFHï

%HFDXVHý+HQU\öVý/DZýFRHIILFLHQWýJHQHUDOO\ýLQFUHDVHVýZLWKýLQFUHDVLQJýYDSRUýSUHVVXUHýRIýD
FRPSRXQGýDQGýJHQHUDOO\ýGHFUHDVHVýZLWKýLQFUHDVLQJýVROXELOLW\ýRIýDýFRPSRXQGñýKLJKO\ýYRODWLOHýORZ
VROXELOLW\ýFRPSRXQGVýDUHýPRVWýOLNHO\ýWRýH[KLELWýPDVVýWUDQVIHUýOLPLWDWLRQVýLQýZDWHUýDQGýUHODWLYHO\
QRQYRODWLOHýKLJKýVROXELOLW\ýFRPSRXQGVýDUHýPRUHýOLNHO\ýWRýH[KLELWýPDVVýWUDQVIHUýOLPLWDWLRQVýLQýWKH
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.Yñ7 ö .ëí ì7÷ëí
Y õêðìëô

DLUïýý9RODWLOL]DWLRQýLVýXVXDOO\ýRIýUHODWLYHO\ýOHVVýPDJQLWXGHýLQýODNHVýDQGýUHVHUYRLUVýWKDQýLQýULYHUV
DQGýVWUHDPVï

,QýFDVHVýZKHUHýLWýLVýOLNHO\ýWKDWýWKHýYRODWLOL]DWLRQýUDWHýLVýUHJXODWHGýE\ýWXUEXOHQFHýOHYHOýLQýWKH
ZDWHUýSKDVHñýHVWLPDWHVýRIýYRODWLOL]DWLRQýFDQýEHýREWDLQHGýIURPýUHVXOWVýRIýODERUDWRU\ýH[SHULPHQWVïý
$VýGLVFXVVHGýE\ý0LOOýHWýDOïýõìäåëôñýVPDOOýIODVNVýFRQWDLQLQJýDýVROXWLRQýRIýDýSHVWLFLGHýGLVVROYHGýLQ
ZDWHUýWKDWýKDYHýEHHQýVWULSSHGýRIýR[\JHQýFDQýEHýVKDNHQýIRUýVSHFLILHGýSHULRGVýRIýWLPHïýý7KHýDPRXQW
RIýSROOXWDQWýORVWýDQGýR[\JHQýJDLQHGýWKURXJKýYRODWLOL]DWLRQýFDQýEHýPHDVXUHGýDQGýWKHýUDWLRýRI
FRQGXFWLYLWLHVýõ.92*ôýIRUýSROOXWDQWVýDQGýR[\JHQýFDQýEHýFDOFXODWHGïýý$VýVKRZQýE\ý7VLYRJORXýDQG
:DOODFHýõìäæëôñýWKLVýUDWLRýVKRXOGýEHýFRQVWDQWýLUUHVSHFWLYHýRIýWKHýWXUEXOHQFHýLQýDýZDWHUýERG\ïý
7KXVñýLIýWKHýUHDHUDWLRQýFRHIILFLHQWýIRUýDýUHFHLYLQJýZDWHUýERG\ýLVýNQRZQýRUýFDQýEHýHVWLPDWHGýDQG
WKHýUDWLRýRIýWKHýFRQGXFWLYLW\ýIRUýWKHýSROOXWDQWýWRýUHDHUDWLRQýFRHIILFLHQWýKDVýEHHQýPHDVXUHGñýWKH
SROOXWDQWýFRQGXFWLYLW\ýFDQýEHýHVWLPDWHGï

7KHýLQSXWýFRPSXWHGýYRODWLOL]DWLRQýUDWHýFRQVWDQWýLVýIRUýDýWHPSHUDWXUHýRIýëí(&ïýý,WýLV
DGMXVWHGýIRUýVHJPHQWýWHPSHUDWXUHýXVLQJýWKHýHTXDWLRQã

ZKHUHãý

.ëí  FDOFXODWHGýYRODWLOL]DWLRQýWUDQVIHUýUDWHýõPîGD\ô
ìY  WHPSHUDWXUHýFRUUHFWLRQýIDFWRU
7  ZDWHUýWHPSHUDWXUHýõ(&ôï

êïêïëïë &DOFXODWLRQýRIý9RODWLOL]DWLRQý7UDQVIHUý5DWHVýIRUýWKHý:KLWPDQý7ZRð
5HVLVWDQFHý0RGHO

7KHUHýDUHýDýYDULHW\ýRIýRSWLRQVýDYDLODEOHýIRUýKRZýWKHýWUDQVIHUýUDWHVý.*ýDQGý./ýDUHýREWDLQHGñ
HDFKýRIýZKLFKýZLOOýEHýLPSOHPHQWHGýLQý75,0ï)D7(ïýý7KHVHýRSWLRQVýDUHýVXPPDUL]HGýLQý7DEOHVýêðì
DQGýêðëï
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X õ ö & íïèG :ìí

6FD ö
�D

'D 'D
6FZ ö

�Z
'Z 'Z

.* ö ìí÷ê ø íïíéçë X õ 6FD
÷íïçæ

7DEOHýêðì
0HWKRGVýIRUý'HWHUPLQLQJý*DVý3KDVHý7UDQVIHUý&RHIILFLHQWý.*ý

DýIRUýWKHý:KLWPDQý7ZRð5HVLVWDQFHý9RODWLOL]DWLRQý0RGHOý%HWZHHQ
$LUýDQGý6XUIDFHý:DWHU

0HWKRG .*ñý*DVýSKDVHýWUDQVIHUýFRHIILFLHQWýõPîGD\ô 5HIHUHQFHî&RPPHQW

6WDJQDQWý3RQGýRUý/DNH ìï .*ýöýX
õýõçíïêêîåëôý6

÷íïçæ
FD

ZKHUHã
ýXóý  ý WKHýVKHDUýYHORFLW\ýõPîVôýFRPSXWHGýIURP
ZKHUHã
&G  GUDJýFRHIILFLHQWýõíïííììô
:ìí  ZLQGýYHORFLW\ýìíýPýDERYHýZDWHUýVXUIDFHýõPîVHFô
ç  YRQý.DUPHQöVýFRQVWDQWýõíïæéô
åë  GLPHQVLRQOHVVýYLVFRXVýVXEOD\HUýWKLFNQHVVýõéôý
ZKHUHý6FDýDQGý6FZýDUHýDLUýDQGýZDWHUý6FKPLGWý1XPEHUVñýFRPSXWHGýIURP

'D  GLIIXVLYLW\ýRIýFKHPLFDOýLQýDLUýõPëîVHFôñý
 ìïä(ðéýîý0:

ëîê

'Z  GLIIXVLYLW\ýRIýFKHPLFDOýLQýZDWHUýõPëîVHFô
 ëë(ðäýîý0:

ëîê

)D  YLVFRVLW\ýRIýDLUñýLQWHUQDOO\ýFDOFXODWHGýIURPýDLUýWHPSHUDWXUHñýNJîPðVHF
 õìïêëýòýíïííäý7D&ôîìíñý7D& DLUýWHPSHUDWXUHýõ&ô

)Z  YLVFRVLW\ýRIýZDWHUñýLQWHUQDOO\ýFDOFXODWHGýIURPýZDWHUýWHPSHUDWXUHñýNJîPðVHF
 ìíAõðêïíëêêýòýìêíìîõääåïêêêòåïìåèèõ7Zðëíôýòýíïííèåèýåïìåèèõ7Zðëíô

ëôñý7: ZDWHU
WHPSHUDWXUHýõ&ô

0Z  PROHFXODUýZHLJKWýRIýFRPSRXQG

2©&RQQRUýõìäåêôñ
$PEURVHýõìääèô

6WDJQDQWý3RQGýRUý/DNH ëï 6HHý0HWKRGýõìôýIRUýGHILQLWLRQýRIýWHUPVï 0DFND\ýDQGý<HXQ
õìäåêôñý$PEURVH
õìääèô

)ORZLQJýVWUHDPñý5LYHUñýRUý(VWXDU\ ìï 6DPHýDVý0HWKRGýõìôýIRUýVWDJQDQWýZDWHUýERG\ï

)ORZLQJýVWUHDPñý5LYHUñýRUý(VWXDU\ ëï 6DPHýDVý0HWKRGýõëôýIRUýVWDJQDQWýZDWHUýERG\ï

)ORZLQJýVWUHDPñý5LYHUñýRUý(VWXDU\ êï ,QSXWýYDOXHýRIýìííýPîGD\ $PEURVHýõìääèô

Dý8VHGýLQýWKHýFDOFXODWLRQýRIýWKHýYRODWLOL]DWLRQýWUDQVIHUýUDWHý.Yãýýý ( ). 5 5 . .
+

57Y / * / *
.

= + = +
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
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ì ì
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X õ ö & íïèG :ìí

6FZ ö
�Z

'Z 'Z
6FD ö

�D
'D 'D

7DEOHýêðë
0HWKRGVýIRUý'HWHUPLQLQJý/LTXLGý3KDVHý7UDQVIHUý&RHIILFLHQWý./ý

DýIRUýWKHý:KLWPDQý7ZRð5HVLVWDQFHý9RODWLOL]DWLRQý0RGHO
%HWZHHQý$LUýDQGý6XUIDFHý:DWHU

0HWKRG ./ñý/LTXLGýSKDVHýWUDQVIHUýFRHIILFLHQWýõPîGD\ô 5HIHUHQFHî&RPPHQW

6WDJQDQWý3RQGýRUý/DNH ìï .Dýóý.YRñýZKHUH
.D LQSXW UHDHUDWLRQýYHORFLW\ýõPîGD\ô
.YR LQSXW UDWLRýRIýYRODWLOL]DWLRQýUDWHýWRýUHDHUDWLRQýUDWH

$PEURVHýõìääèô

6WDJQDQWý3RQGýRUý/DNH ëï .Dýóýõêëî0Zô
íïèñýZKHUH

.D LQSXW UHDHUDWLRQýYHORFLW\ýõPîGD\ô
0Z PROHFXODUýZHLJKWýRIýFKHPLFDOýõJîPROHô

$PEURVHýõìääèô

6WDJQDQWý3RQGýRUý/DNH êï ./ýöýX
õýõ'Dî'Zô

íïèýõçíïêêîåëôý6
÷íïçæ
FZ

ZKHUHã
ýXó  ý WKHýVKHDUýYHORFLW\ýõPîVôýFRPSXWHGýIURP
ZKHUHã
&G  GUDJýFRHIILFLHQWýõíïííììô
:ìí  ZLQGýYHORFLW\ýìíýPýDERYHýZDWHUýVXUIDFHýõPîVHFô
'D  GHQVLW\ýRIýDLUñýLQWHUQDOO\ýFDOFXODWHGýIURPýDLUýWHPSHUDWXUHýõNJîPêô
'Z  GHQVLW\ýRIýZDWHUñýLQWHUQDOO\ýFDOFXODWHGýIURPýZDWHUýWHPSHUDWXUHýõNJîPêô
ç  YRQý.DUPHQöVýFRQVWDQWýõíïæéô
åë  GLPHQVLRQOHVVýYLVFRXVýVXEOD\HUýWKLFNQHVVýõéôý
6FDýDQGý6FZýDUHýDLUýDQGýZDWHUý6FKPLGWý1XPEHUVñýFRPSXWHGýIURP

ZKHUHã
'D  GLIIXVLYLW\ýRIýFKHPLFDOýLQýDLUýõPëîVHFôñ

 ìïä(ðéýîý0:
ëîê

'Z  GLIIXVLYLW\ýRIýFKHPLFDOýLQýZDWHUýõPëîVHFô
 ëë(ðäýîý0:

ëîê

)D  YLVFRVLW\ýRIýDLUñýLQWHUQDOO\ýFDOFXODWHGýIURPýDLUýWHPSHUDWXUHýõNJîPðVHFô
 õìïêëýòýíïííäý7D&ôîìíñý7D& DLUýWHPSHUDWXUHýõ&ô

)Z  YLVFRVLW\ýRIýZDWHUñýLQWHUQDOO\ýFDOFXODWHGýIURPýZDWHUýWHPSHUDWXUHýõNJîPðVHFô
 ìíAõðêïíëêêýòýìêíìîõääåïêêêòåïìåèèõ7Zðëíôýòýíïííèåèýåïìåèèõ7Zðëíô

ëôñý7: ZDWHUýWHPSHUDWXUH
õ&ô

2©&RQQRUýõìäåêôñ
$PEURVHýõìääèô
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./ ö
ìí÷ç ø íïííêéì X õ 6FZ

÷íïè LIýX õ ! ïê P îV

ìí÷ç ø íïíìéé X õíïëë 6FZ
÷íïè LIýX õ á ïê P îV

7DEOHýêðëýõFRQWLQXHGô
0HWKRGVýIRUý'HWHUPLQLQJý/LTXLGý3KDVHý7UDQVIHUý&RHIILFLHQWý./ýIRUýWKHý:KLWPDQý7ZRð5HVLVWDQFHý9RODWLOL]DWLRQý0RGHO

%HWZHHQý$LUýDQGý6XUIDFHý:DWHU

0HWKRG ./ñý/LTXLGýSKDVHýWUDQVIHUýFRHIILFLHQWýõPîGD\ô 5HIHUHQFHî&RPPHQW

6WDJQDQWý3RQGýRUý/DNH éï

6HHý0HWKRGýõéôýIRUýGHILQLWLRQýRIýWHUPVï

0DFND\ýDQGý<HXQ
õìäåêôñý$PEURVH
õìääèô

)ORZLQJýVWUHDPñý5LYHUñýRU
(VWXDU\

ìï 6DPHýDVý0HWKRGýõìôýIRUýVWDJQDQWýZDWHUýERG\ï

)ORZLQJýVWUHDPñý5LYHUñýRU
(VWXDU\

ëï 6DPHýDVý0HWKRGýõëôýIRUýVWDJQDQWýZDWHUýERG\ï

)ORZLQJýVWUHDPñý5LYHUñýRU
(VWXDU\

êï 6DPHýDVý0HWKRGýõêôýIRUýVWDJQDQWýZDWHUýERG\ï

)ORZLQJýVWUHDPñý5LYHUñýRU
(VWXDU\

éï

./ýö

.D.YRñýZKHUHýý.Dýöýèïêéäý
X íïçæ

' íïåè
ñý.YRöLQSXWýRU êëî0:ýýýýýýLIý'áíïçìP

õ'ZýXî'ô
íïèåïçéÓìíéýýýýýýýLIý''íïçìPýýDQGýõXáíïèìåýPîVýRUý'!ìêïèåéýX íïëäìêèô

èïíéäý
X íïäçä

' íïçæê
ýýýýýHOVH

ZKHUHã
X  YHORFLW\ýRIýZDWHUýõPîVô
'  ZDWHUýFRPSDUWPHQWýGHSWKýõPô
'Z  GLIIXVLYLW\ýRIýFKHPLFDOýLQýZDWHUýõPëîVHFô

 ëë(ðäýîý0:
ëîê

&RYDUýõìäæçôñý
$PEURVHýõìääèô

Dýý8VHGýLQýWKHýFDOFXODWLRQýRIýWKHýYRODWLOL]DWLRQýWUDQVIHUýUDWHý.Yãý ( ). 5 5 . .
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éï 685)$&(ý:$7(5ý$1'ý6(',0(17ý$/*25,7+06

7KHýVXUIDFHýZDWHUýFRPSDUWPHQWýLVýDVVXPHGýWRýEHýZHOOðPL[HGýDQGýFRPSRVHGýRIýWZR
SKDVHVãýýSXUHýZDWHUýDQGýVXVSHQGHGýVHGLPHQWýPDWHULDOýWKDWýFRQWDLQVýWKHýVRUEHGýFRQWDPLQDQWVïý
6LPLODUO\ñýWKHýVHGLPHQWýLVýPRGHOHGýDVýDýZHOOðPL[HGýFRPSDUWPHQWýFRQVLVWLQJýRIýDýSKDVHýVRUEHGýWR
WKHýEHQWKLFýVROLGVýDQGýDýSKDVHýGLVVROYHGýLQýWKHýEHQWKLFýSRUHýZDWHUýRUýLQWHUVWLWLDOýZDWHUïýý7KHýJDV
SKDVHýRIýWKHýVXUIDFHýZDWHUýFRPSDUWPHQWýLVýFRQVLGHUHGýWRýEHýQHJOLJLEOHýLQýWHUPVýRIýLWVýLPSDFWýRQ
WKHýPRYHPHQWýRIýFKHPLFDOVïýý7KHýWH[WýER[ýEHJLQQLQJýRQýWKHýQH[WýSDJHýSURYLGHVýDýTXLFNýVXPPDU\
RIýWKHýDOJRULWKPVýGHYHORSHGýLQýWKLVýFKDSWHUýDQGýSURYLGHVýDýGHILQLWLRQýRIýDOOýSDUDPHWHUVýXVHGï

éïì &21&(378$/,=$7,21ý2)ý7+(ý685)$&(ý:$7(5ý$1'
6(',0(17ý&203$570(176

7KHýEHKDYLRUýRIýFKHPLFDOVýLQýVXUIDFHýZDWHUVýLVýGHWHUPLQHGýE\ýWKUHHýIDFWRUVãýýWKHýUDWHýRI
LQSXWñýWKHýUDWHýRIýSK\VLFDOýWUDQVSRUWýLQýWKHýZDWHUýV\VWHPñýDQGýFKHPLFDOýUHDFWLYLW\ïýý3K\VLFDO
WUDQVSRUWýSURFHVVHVýDUHýGHSHQGHQWýWRýDýODUJHýH[WHQWýRQýWKHýW\SHýRIýZDWHUýERG\ýXQGHUýFRQVLGHUDWLRQ
LïHïñýRFHDQVñýVHDVñýHVWXDULHVñýODNHVñýULYHUVñýRUýZHWODQGVïýý6FKQRRUýõìäåìôýDQGý6FKQRRUýDQG
0DF$YR\ýõìäåìôýKDYHýVXPPDUL]HGýLPSRUWDQWýLVVXHVýUHODWLQJýWRýVXUIDFHðZDWHUýWUDQVSRUWïýý)XJDFLW\
PRGHOVýKDYHýEHHQýGHYHORSHGýIRUýODNHVýDQGýULYHUVýE\ý0DFND\ýHWýDOïýõìäåêDñìäåêEôï

$WýORZýFRQFHQWUDWLRQVñýFRQWDPLQDQWVýLQýQDWXUDOýZDWHUVýH[LVWýLQýERWKýDýGLVVROYHGýDQGýD
VRUEHGýSKDVHïýý,QýVORZðPRYLQJýVXUIDFHýZDWHUVýõHïJïñýODNHVôñýERWKýDGYHFWLRQýDQGýGLVSHUVLRQýDUH
LPSRUWDQWïýý,QýUDSLGO\ýPRYLQJýZDWHUýV\VWHPVýõHïJïñýULYHUVôñýDGYHFWLRQýFRQWUROVýPDVVýWUDQVSRUWñýDQG
GLVVROYHGýVXEVWDQFHVýPRYHýDWýHVVHQWLDOO\ýWKHýVDPHýYHORFLW\ýDVýWKHýEXONýZDWHUýLQýWKHýV\VWHPïýý$
ZDWHUýEDODQFHýLVýWKHýILUVWýVWHSýLQýDVVHVVLQJýVXUIDFHðZDWHUýWUDQVSRUWïýý$ýZDWHUýEDODQFHýLVýHVWDEOLVKHG
E\ýHTXDWLQJýJDLQVýDQGýORVVHVýLQýDýZDWHUýV\VWHPýZLWKýVWRUDJHïýý:DWHUýFDQýEHýVWRUHGýZLWKLQ
HVWXDULHVñýODNHVñýULYHUVñýDQGýZHWODQGVýE\ýDýFKDQJHýLQýHOHYDWLRQïýý:DWHUýJDLQVýLQFOXGHýLQIORZVýõERWK
UXQRIIýDQGýVWUHDPýLQSXWôýDQGýGLUHFWýSUHFLSLWDWLRQïýý:DWHUýORVVHVýLQFOXGHýRXWIORZVýDQGýHYDSRUDWLRQï

7KHýDFFXUDF\ýRIýPRGHOLQJýIUHVKýZDWHUýV\VWHPVýGHSHQGVýRQýWKHýDELOLW\ýWRýDFFXUDWHO\
VLPXODWHýWKHýPRYHPHQWýRIýZDWHUýDQGýVHGLPHQWýWRýDQGýIURPýWKHýV\VWHPýõ6FKQRRUýìäåìôïýý7KHUHýDUH
WZRýSULPDU\ýFDWHJRULHVýIRUýIUHVKýZDWHUãýýULYHUVýDQGýODNHVïýý7KLVýPRGHOýLVýEDVHGýRQýWKDWýGHVFULEHG
LQý0DFND\ýHWýDOïýõìäåêDñìäåêEôïýý7DEOHýéðìýVXPPDUL]HVýWKHýJDLQVýDQGýORVVHVýFRQVLGHUHGýIURPýWKH
VXUIDFHýZDWHUýFRPSDUWPHQWýFRQVLGHUHGýLQýWKHý75,0ï)D7(ýSURWRW\SHïýý/RVVHVýIURPýWKHýVHGLPHQW
GXHýWRýFROORLGDOýGLIIXVLRQñýELRWXUEDWLRQñýRUýUHDFWLRQîWUDQVIRUPDWLRQýDUHýQRWýFRQVLGHUHGýDWýWKLVýVWDJH
RIýWKHý75,0ï)D7(ýPRGHOï

7KHýJHQHUDOýPDQQHUýLQýZKLFKýWKHýPRGHOýLVýSUHVHQWHGýLVýLQWHQGHGýWRýDVVLVWýWKHýIOH[LELOLW\ýRI
IXWXUHýSURWRW\SHVýDQGýWRýIDFLOLWDWHýLPSOHPHQWLQJýGLIIHUHQWýDOJRULWKPVýWRýGHVFULEHýVSHFLILF
SURFHVVHVïýý7KHýXVHýRIýWKHýIXJDFLW\ýWHUPLQRORJ\ýLVýXVHGýWRýGHVFULEHýWKHýDGYHFWLYHýSURFHVVýIRU
VLPSOLFLW\ýRIýQRWDWLRQýDQGýFRQVLVWHQF\ï
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6XPPDU\ýRIý7UDQVSRUWý$OJRULWKPVý'HYHORSHGýLQýWKLVý&KDSWHU

)L9Mýýöýý
(LM # $LM
/LM

õ&M ÷ &Lô

ýýöýý
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÷
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=

=DLU VZ
GG DLUVZ

DLU
G

D VROLG

S WRWDO
→ = υ

ρ
ρ

7
$

9
:HW

=

=DLU VZ
ZG DLUVZ

DLU
G

D VROLG

S WRWDO
→ =

ρ
ρ

7 UDLQ $
5DLQ

9

=

=L M LM
DLU

ZDWHU

WRWDO
→ =õ ô

7 2XWIORZ 9VZ V VZ→ =

7
$

9

6 =

=VZ VHG
G VZVHG

VZ

GHS

VV

VROLG

WRWDO
→ =

ρ

7
$

9

6 =

=VHG VZ
U VHGVZ

VHG

U

EV

VROLG

WRWDO
→ =

ρ

7
$

9

6 $

9

6 =
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'U\ýGHSRVLWLRQýRIýSDUWLFOHVýWRýVXUIDFHýZDWHUýõVROLGýSKDVHôã

:HWýGHSRVLWLRQýRIýSDUWLFOHVýWRýVXUIDFHýZDWHUýõVROLGýSKDVHôã

$GYHFWLYHýIOX[ýIURPýUDLQIDOOã

'HSRVLWLRQýRIýVXVSHQGHGýVHGLPHQWýWRýVHGLPHQWýEHGýõVROLGýSKDVHôã

5HVXVSHQVLRQýRIýVHGLPHQWýWRýVXUIDFHýZDWHUýõVROLGýSKDVHôã

2XWIORZýIURPýVXUIDFHýZDWHUýWRýVXUIDFHýZDWHUýDGYHFWLRQýVLQNýõWRWDOýSKDVHôã

5HVXVSHQVLRQýRIýVHGLPHQWýWRýVXUIDFHýZDWHUýõVROLGýSKDVHôã

$GYHFWLRQýIURPýRQHýULYHUýFRPSDUWPHQWýWRýDQRWKHUýULYHUýRUýODNHýFRPSDUWPHQWã

'LVSHUVLYHýH[FKDQJHýIOX[ýEHWZHHQýWZRýVXUIDFHýZDWHUýFRPSDUWPHQWVã
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6XPPDU\ýRIý7UDQVSRUWý$OJRULWKPVý'HYHORSHGýLQýWKLVý&KDSWHUýõFRQWïô

ZKHUHã

 DGYHFWLYHýWUDQVIHUýIDFWRUýRIýSDUWLFOHVýIURPýDLUýWRýVXUIDFHýZDWHUýõìîGD\ô7 GGDLU9VZ

 DGYHFWLYHýWUDQVIHUýIDFWRUýRIýZHWýSDUWLFOHVýIURPýDLUýWRýVXUIDFHýZDWHUýõìîGD\ô
ZG
DLU9VZ

 DGYHFWLYHýWUDQVIHUýIDFWRUýIRUýGHSRVLWLRQýRIýVXVSHQGHGýVHGLPHQWýWRýVHGLPHQWýEHG
G
VZ9VHG

õìîGD\ô
 DGYHFWLYHýWUDQVIHUýIDFWRUýIRUýUHVXVSHQVLRQýRIýVHGLPHQWýWRýVXUIDFHýZDWHUýõìîGD\ô

U
VHG9VZ

 QHWýDGYHFWLYHýWUDQVIHUýIDFWRUýIRUýGHSRVLWLRQýDQGýUHVXVSHQVLRQýRIýVHGLPHQWýWRýVXUIDFH
WRWDO
VHG9VZ

ZDWHUýõìîGD\ô

$DLUVZ  DUHDýRIýVXUIDFHýZDWHUîDLUýLQWHUIDFHýõPëô
9DLU  YROXPHýRIýDLUýFRPSDUWPHQWýõPêô

 GU\ýGHSRVLWLRQýYHORFLW\ýRIýSDUWLFOHVýõPîGD\ô/G
'D  DWPRVSKHULFýGXVWýORDGýLQýDLUýFRPSDUWPHQWýõFRQFHQWUDWLRQýRIýGXVWýLQýDLUôýõNJ

>SDUWLFOHV@îPêý>DWPRVSKHUH@ô
'S  GHQVLW\ýRIýDLUýSDUWLFOHVýõNJý>SDUWLFOHV@îPêý>SDUWLFOHV@ô
:HWG  ZHWýGHSRVLWLRQýYHORFLW\ýRIýSDUWLFOHVýõPîGD\ô
5DLQý  UDLQIDOOýUDWHýõPîGD\ô
$VZVHG  DUHDýRIýVXUIDFHýZDWHUîVHGLPHQWýLQWHUIDFHýõPëô
9VZ  YROXPHýRIýVXUIDFHýZDWHUýFRPSDUWPHQWýõPêô
6GHS  GHSRVLWLRQýUDWHýRIýVXVSHQGHGýVHGLPHQWýWRýVHGLPHQWýEHGýõNJý>VXVSHQGHGý

VHGLPHQW@îPëýõDUHDôðGD\ô
'VV  GHQVLW\ýRIýVXVSHQGHGýVHGLPHQWýõNJý>VXVSHQGHGýVHGLPHQW@îPêý>VXVSHQGHGýVHGLPHQW@ô
$VHGVZ  DUHDýRIýVXUIDFHýZDWHUîVHGLPHQWýLQWHUIDFHýõPëô
9VHG  YROXPHýRIýVHGLPHQWýFRPSDUWPHQWýõPêô
6U  UHVXVSHQVLRQýUDWHýRIýEHQWKLFýVHGLPHQWýWRýZDWHUýFROXPQýõNJý>EHQWKLFý

VHGLPHQW@îPëýõDUHDôðGD\ô
'EV  GHQVLW\ýRIýEHQWKLFýVHGLPHQWýõNJý>EHQWKLFýVHGLPHQW@îPêý>EHQWKLFýVHGLPHQW@ô
2XWIORZ  RXWIORZýRIýZDWHUýIURPýVXUIDFHýZDWHUýFRPSDUWPHQWýWRýDGYHFWLRQýVLQNýõPêîGD\ô
9VZ  YROXPHýRIýVXUIDFHýZDWHUýFRPSDUWPHQWýõPêô
=VROLG  IXJDFLW\ýRIýWKHýVROLGýSKDVHýõ3Dô
=WRWDO  WRWDOýIXJDFLW\ýõ3Dô
=ZDWHU  IXJDFLW\ýRIýWKHýZDWHUýSKDVHýõ3Dô
XLM  DYHUDJHGýULYHUýIORZýEHWZHHQýULYHUýFRPSDUWPHQWVýLýDQGýMýõPîKô
&Lñý&M  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýZDWHUýFRPSDUWPHQWVýLýDQGýMýõJîPêô
)LÚM  GLVSHUVLYHýIOX[ýIURPýZDWHUýFRPSDUWPHQWýLýWRýZDWHUýFRPSDUWPHQWýMýõPDVV

>FKHPLFDO@îGD\ô
0Lñý0M  PDVVýRIýFKHPLFDOýLQýZDWHUýFRPSDUWPHQWVýLýDQGýMýPJî/ýõJô
(LM  GLVSHUVLRQýFRHIILFLHQWýIRUýH[FKDQJHýEHWZHHQýZDWHUýFRPSDUWPHQWVýLýDQGýMýõPëîGD\ô
$LM  LQWHUIDFLDOýDUHDýEHWZHHQýZDWHUýFRPSDUWPHQWVýLýDQGýMýõPëô
/LM  FKDUDFWHULVWLFýPL[LQJýOHQJWKýEHWZHHQýZDWHUýFRPSDUWPHQWVýLýDQGýMýõPô
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7DEOHýéðì
6XPPDU\ýRIýWKHý*DLQVýDQGý/RVVHVýIRUý6XUIDFHý:DWHUý&RPSDUWPHQWVý&RQVLGHUHGýLQýWKH

3URWRW\SH

*DLQV

7\SHýRI
3URFHVV

5HOHYDQW
3KDVH /RVVHV

7\SHýRI
3URFHVV

5HOHYDQW
3KDVH

)URPý6XUIDFHý6RLO

(URVLRQ $GYHFWLYH ýý6ROLG

5XQRII $GYHFWLYH $TXHRXV

)URPý$LU 7Rý$LU

'LIIXVLRQýIURPýDLU 'LIIXVLYH 9DSRU 'LIIXVLRQýWRýDLU 'LIIXVLYH $TXHRXV

'U\ýGHSRVLWLRQýRIýDHURVROVýIURPýDLU $GYHFWLYH 6ROLG

:HWýGHSRVLWLRQýRIýDHURVROVýIURPýDLU $GYHFWLYH 6ROLG

:HWýGHSRVLWLRQýRIýYDSRUýIURPýDLU $GYHFWLYH 9DSRU

)URPý6HGLPHQW 7Rý6HGLPHQW

'LIIXVLRQýIURPýVHGLPHQW 'LIIXVLYH $TXHRXV 'LIIXVLRQýWRýVHGLPHQW 'LIIXVLYH $TXHRXV

5HVXVSHQVLRQýRIýVHGLPHQW $GYHFWLYH 6ROLG 'HSRVLWLRQýWRýVHGLPHQW $GYHFWLYH 6ROLG

)URPý5LYHUV 7Rý/DNH

&RPSDUWPHQWýWRýFRPSDUWPHQW
DGYHFWLYHýIORZ

$GYHFWLYH ýýýý7RWDO 5LYHUýWRýODNHýDGYHFWLYH
IORZý

$GYHFWLYH ýýýý7RWDO

)URPý$TXDWLFý%LRWD 7Rý$TXDWLFý%LRWD

(OLPLQDWLRQýIURPýILVK ([FKDQJH 7RWDO 8SWDNHýE\ýILVK ([FKDQJH 7RWDO

)URPý6XUIDFHý:DWHUý7UDQVIRUPDWLRQVýýýýýýýýý 7Rý6LQNõVô

'HFD\îWUDQVIRUPDWLRQýWR
5HDFWLRQî$GYHFWLRQýVLQN

7UDQVIRUPDWLRQ 7RWDO

2XWIORZýWR
5HDFWLRQî$GYHFWLRQýVLQN

$GYHFWLYH 7RWDO

éïë $'9(&7,9(ý352&(66(6

$ýJHQHUDOL]HGýGHVFULSWLRQýRIýDGYHFWLYHýSURFHVVHVýLVýSURYLGHGýLQý6HFWLRQýëïêïìïýý7KLV
VHFWLRQýIRFXVHVýRQýWKHýDGYHFWLYHýSURFHVVHVýVLPXODWHGýLQýWKHýSURWRW\SHýVSHFLILFýWRýWKHýVXUIDFH
ZDWHUýFRPSDUWPHQWï

éïëïì $'9(&7,9(ý352&(66(6ý%(7:((1ý$,5ý$1'ý685)$&(ý:$7(5

7KHýDGYHFWLYHýSURFHVVHVýFRQVLGHUHGýEHWZHHQýDLUýDQGýVXUIDFHýZDWHUýDUHýZHWýDQGýGU\
GHSRVLWLRQýRIýVROLGýSKDVHýSDUWLFOHVýDQGýZHWýGHSRVLWLRQýRIýYDSRUýWKDWýLVýGLVVROYHGýLQWRýWKHýZDWHU
SKDVHïýý)RUýDOOýRIýWKHVHýSURFHVVHVñýWKHýDLUýFRPSDUWPHQWýLVýWKHýVHQGLQJýFRPSDUWPHQWýDQGýWKH
VXUIDFHýZDWHUýFRPSDUWPHQWýLVýWKHýUHFHLYLQJýFRPSDUWPHQWï
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=DLU VZ
ZG DLUVZ

DLU
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)ROORZLQJýLVýDýVXPPDU\ýRIýDGYHFWLYHýSURFHVVHVýEHWZHHQýDLUýDQGýVXUIDFHýZDWHUñýDQG
DOJRULWKPVýXVHGýWRýFDOFXODWHýSKDVHýIORZýYHORFLWLHVã

'U\ýGHSRVLWLRQýRIýSDUWLFOHVýWRýVXUIDFHýZDWHUýõVROLGýSKDVHôã

ZKHUHã

 DGYHFWLYHýWUDQVIHUýIDFWRUýRIýSDUWLFOHVýIURPýDLUýWRýVXUIDFHýZDWHUýõìîGD\ô7 GGDLU9VZ
$DLUVZ  DUHDýRIýVXUIDFHýZDWHUýõPëô
9DLU  YROXPHýRIýDLUýFRPSDUWPHQWýõPêô

 GU\ýGHSRVLWLRQýYHORFLW\ýRIýSDUWLFOHVýõPîGD\ô/G
'D  DWPRVSKHULFýGXVWýORDGýLQýDLUýFRPSDUWPHQWýõFRQFHQWUDWLRQýRIýGXVWýLQýDLUôýõNJ

>SDUWLFOHV@îPêý>DWPRVSKHUH@ô
'3  GHQVLW\ýRIýDLUýSDUWLFOHVýõNJý>SDUWLFOHV@îPêý>SDUWLFOHV@ô
=VROLG  IXJDFLW\ýRIýWKHýVROLGýSKDVHýõ3Dô
=WRWDO  WRWDOýIXJDFLW\ýõ3Dôï

:HWýGHSRVLWLRQýRIýSDUWLFOHVýWRýVXUIDFHýZDWHUýõVROLGýSKDVHôã

ZKHUHã

 DGYHFWLYHýWUDQVIHUýIDFWRUýRIýZHWýSDUWLFOHVýIURPýDLUýWRýVXUIDFHýZDWHUýõìîGD\ô7 ZGDLU9VZ
$DLUVZ  DUHDýRIýVXUIDFHýZDWHUîDLUýLQWHUIDFHýõPëô
9DLU  YROXPHýRIýDLUýFRPSDUWPHQWýõPêô
:HWG  ZHWýGHSRVLWLRQýYHORFLW\ýRIýSDUWLFOHVýõPîGD\ô
'D  DWPRVSKHULFýGXVWýORDGýLQýDLUýFRPSDUWPHQWýõFRQFHQWUDWLRQýRIýGXVWýLQýDLUôýõNJ

>SDUWLFOHV@îPêý>DWPRVSKHUH@ô
'3  GHQVLW\ýRIýDLUýSDUWLFOHVýõNJý>SDUWLFOHV@îPêý>SDUWLFOHV@ô
=VROLG  IXJDFLW\ýRIýWKHýVROLGýSKDVHýõ3Dô
=WRWDO  WRWDOýIXJDFLW\ýõ3Dôï

$GGLWLRQDOO\ñýWKHUHýLVýDGYHFWLYHýIOX[ýIURPýUDLQIDOOïýý$VýWKHýUDLQýIDOOVñýLWýJDWKHUVýFKHPLFDOýIURPýWKH
DLUñýFRPLQJýLQWRýHTXLOLEULXPýZLWKýWKHýIXJDFLW\ýRIýWKHýDLUýFRPSDUWPHQWï
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IOX[õJîGD\ôö$LM
5DLQ
9L

=ZDWHU
=7RWDO

1D

< 7L9MõUDLQôö$LM
5DLQ
9L

=ZDWHU
=7RWDO

õéðêô

7
$

9

6 =

=VZ VHG
G VZVHG

VZ

GHS

VV

VROLG

WRWDO
→ =

ρ
õéðéô

$GYHFWLYHýIOX[ýIURPýUDLQIDOOã

ZKHUHã

5DLQý  ýUDLQIDOOýUDWHýõPîGD\ô
1D  WRWDOýPDVVýRIýFKHPLFDOýLQýWKHýDLUýFRPSDUWPHQWýõJô
=ZDWHU  IXJDFLW\ýRIýWKHýZDWHUýSKDVHýõ3Dô
=WRWDO  WRWDOýIXJDFLW\ýõ3Dôïý

éïëïë $'9(&7,9(ý352&(66(6ý%(7:((1ý6(',0(17ý$1'ý685)$&(ý:$7(5

7KHýWZRýDGYHFWLYHýSURFHVVHVýEHWZHHQýVHGLPHQWýDQGýVXUIDFHýZDWHUýLQYROYHýWKHýWUDQVSRUWýRI
WKHýFKHPLFDOýIURPýWKHýVXUIDFHýZDWHUýWRýWKHýVHGLPHQWýRUýIURPýWKHýVHGLPHQWýWRýWKHýVXUIDFHýZDWHUýYLD
PRYHPHQWýRIýVHGLPHQWýSDUWLFOHVïýý¦6HGLPHQWýGHSRVLWLRQ§ýUHIHUVýWRýWKHýWUDQVSRUWýRIýWKHýFKHPLFDO
IURPýWKHýVXUIDFHýZDWHUýWRýVHGLPHQWñýDQGý¦VHGLPHQWýUHVXVSHQVLRQ§ýUHIHUVýWRýWKHýUHYHUVHýSURFHVVïý
%RWKýSURFHVVHVýLQYROYHýRQO\ýWKHýVROLGýSKDVHï

)ROORZLQJýLVýDýVXPPDU\ýRIýDGYHFWLYHýSURFHVVHVýEHWZHHQýVHGLPHQWýDQGýVXUIDFHýZDWHUñýDQG
DOJRULWKPVýXVHGýWRýFDOFXODWHýSKDVHýIORZýYHORFLWLHVã

'HSRVLWLRQýRIýVXVSHQGHGýVHGLPHQWýWRýVHGLPHQWýEHGýõVROLGýSKDVHôã

ZKHUHã

 DGYHFWLYHýWUDQVIHUýIDFWRUýIRUýGHSRVLWLRQýRIýVXVSHQGHGýVHGLPHQWýWRýVHGLPHQW7 GVZ9VHG
EHGýõìîGD\ô

$VZVHG  DUHDýRIýVXUIDFHýZDWHUîVHGLPHQWýLQWHUIDFHýõPëô
9VZ  YROXPHýRIýVXUIDFHýZDWHUýFRPSDUWPHQWýõPêô
6GHS  GHSRVLWLRQýUDWHýRIýVXVSHQGHGýVHGLPHQWýWRýVHGLPHQWýEHGýõNJý>VXVSHQGHGý

VHGLPHQW@îPëýõDUHDôðGD\ô
'VV  GHQVLW\ýRIýVXVSHQGHGýVHGLPHQWýõNJý>VXVSHQGHGýVHGLPHQW@îPêý>VXVSHQGHGý

VHGLPHQW@ô
=VROLG  IXJDFLW\ýRIýWKHýVROLGýSKDVHýõ3Dô
=WRWDO  WRWDOýIXJDFLW\ýõ3Dôï
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7 2XWIORZ 9VZ V VZ→ = õéðçô
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=VHG VZ
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EV
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→ =

ρ
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5HVXVSHQVLRQýRIýVHGLPHQWýWRýVXUIDFHýZDWHUýõVROLGýSKDVHôã

ZKHUHã

 DGYHFWLYHýWUDQVIHUýIDFWRUýIRUýUHVXVSHQVLRQýRIýVHGLPHQWýWRýVXUIDFHýZDWHU7 UVHG9VZ
õìîGD\ô

$VHGVZ  DUHDýRIýVXUIDFHýZDWHUîVHGLPHQWýLQWHUIDFHýõPëô
9VHG  YROXPHýRIýVHGLPHQWýFRPSDUWPHQWýõPêô
6U  UHVXVSHQVLRQýUDWHýRIýEHQWKLFýVHGLPHQWýWRýZDWHUýFROXPQýõNJý>EHQWKLFý

VHGLPHQW@îPëýõDUHDôðGD\ô
'EV  GHQVLW\ýRIýEHQWKLFýVHGLPHQWýõNJý>EHQWKLFýVHGLPHQW@îPêý>EHQWKLFýVHGLPHQW@ô

=VROLG  IXJDFLW\ýRIýWKHýVROLGýSKDVHýõ3Dô
=WRWDO  WRWDOýIXJDFLW\ýõ3Dôï

éïëïê $'9(&7,9(ý352&(66(6ý%(7:((1ý6(',0(17î685)$&(ý:$7(5ý$1'
$'9(&7,9(ý6,1.6

7KHýVXUIDFHýZDWHUýDGYHFWLRQýVLQNýUHSUHVHQWVýRXWIORZýRIýWKHýFKHPLFDOýIURPýWKHýVWXG\ýDUHDïý
)RUýVHGLPHQWñýWKHýDGYHFWLRQýVLQNýUHSUHVHQWVýWKHýEXULDOýRIýWKHýFKHPLFDOýEHQHDWKýWKHýVHGLPHQWýOD\HUï

%XULDOýLVýFDOFXODWHGýVRýWKDWýWKHýQHWýIORZýRIýVHGLPHQWýLQWRýWKHýVHGLPHQWýOD\HUýLVý]HURïýý7KDW
LVñýWKHUHýLVýQRýORVVýRIýVHGLPHQWýPDVVýGXHýWRýEXULDOñýRQO\ýORVVýRIýSROOXWDQWïýý7KLVýLVýGRQHýE\ýVHWWLQJ
WKHýDPRXQWýRIýVHGLPHQWýEXULHGýHTXDOýWRýWKHýVHGLPHQWýGHSRVLWLRQýUDWHýPLQXVýWKHýVHGLPHQW
UHVXVSHQVLRQýUDWHñýERWKýRIýZKLFKýDUHýVSHFLILHGýLQSXWýSDUDPHWHUVïýý,IýWKHýUHVXVSHQVLRQýUDWHýLVýODUJHU
WKDQýWKHýGHSRVLWLRQýUDWHñýWKHQýWKHýEXULDOýIORZýLVýVHWýWRýíïýý$ýPRUHýVRSKLVWLFDWHGýDSSURDFKýPD\ýEH
LPSOHPHQWHGýLQýZKLFKýWKHýVHGLPHQWýOD\HUýGHSWKýFRXOGýFKDQJHñýGHSHQGLQJýRQýWKHýGHSRVLWLRQýDQG
UHVXVSHQVLRQýUDWHVïýý)XUWKHUñýWKHýGHSRVLWLRQýUDWHVýFDQýEHýFDOFXODWHGýWRýFRUUHVSRQGýWRýWKHýVXVSHQGHG
VHGLPHQWýFRQFHQWUDWLRQñýZKLFKýFRXOGýFKDQJHýGHSHQGLQJýRQýWKHýHURVLRQýRIýVRLOýWRýWKHýZDWHUýERG\
DQGýWKHýRXWIORZï

)ROORZLQJýLVýDýVXPPDU\ýRIýDGYHFWLYHýSURFHVVHVýEHWZHHQýVHGLPHQWîVXUIDFHýZDWHUýDQG
DGYHFWLYHýVLQNVñýDQGýDOJRULWKPVýXVHGýWRýFDOFXODWHýIORZýYHORFLWLHVã

2XWIORZýIURPýVXUIDFHýZDWHUýWRýVXUIDFHýZDWHUýDGYHFWLRQýVLQNýõWRWDOýSKDVHôã
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7 DGY
LM õWRWDOô ö

$LM
9L

XLM õéðäô

7
$

9

6 $
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6 =

=VHGVZ
WRWDO VHGVZ
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VV

VHG VZ

VHG

U

EV

VROLG

WRWDO

= −






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ρ ρ
õéðæô

ZKHUHã

2XWIORZ  RXWIORZýRIýZDWHUýIURPýVXUIDFHýZDWHUýFRPSDUWPHQWýWRýDGYHFWLRQ
VLQNýõPêîGD\ô

9VZ  YROXPHýRIýVXUIDFHýZDWHUýFRPSDUWPHQWýõPêô

5HVXVSHQVLRQýRIýVHGLPHQWýWRýVXUIDFHýZDWHUýõVROLGýSKDVHôã

ZKHUHã

 QHWýDGYHFWLYHýWUDQVIHUýIDFWRUýIRUýGHSRVLWLRQýDQGýUHVXVSHQVLRQýRI7 WRWDOVHGVZ
VHGLPHQWýWRýVXUIDFHýZDWHUýõìîGD\ô

$VHGVZ  DUHDýRIýVXUIDFHýZDWHUîVHGLPHQWýLQWHUIDFHýõPëô
9VHG  YROXPHýRIýVHGLPHQWýFRPSDUWPHQWýõPêô
6U  UHVXVSHQVLRQýUDWHýRIýEHQWKLFýVHGLPHQWýWRýZDWHUýFROXPQýõNJý>EHQWKLF

VHGLPHQW@îPëýõDUHDôðGD\ô
'EV  GHQVLW\ýRIýEHQWKLFýVHGLPHQWýõNJý>EHQWKLFýVHGLPHQW@îPêýõEHQWKLF

VHGLPHQW@ô
9VZ  YROXPHýRIýVXUIDFHýZDWHUýFRPSDUWPHQWýõPêô
6GHS  GHSRVLWLRQýUDWHýRIýVXVSHQGHGýVHGLPHQWýWRýVHGLPHQWýEHGýõNJ

>VXVSHQGHGýVHGLPHQW@îPëýõDUHDôðGD\ôýõ0DFND\ýHWýDOïýìäåêEâýXVH
íïíäçýPêîKUýIRUýDýODNHýRIýYROXPHýæý[ýìíðçýPô

'VV  GHQVLW\ýRIýVXVSHQGHGýVHGLPHQWýõNJý>VXVSHQGHGýVHGLPHQW@îPê

>VXVSHQGHGýVHGLPHQW@ô
=VROLG  IXJDFLW\ýRIýWKHýVROLGýSKDVHýõ3Dô
=WRWDO  WRWDOýIXJDFLW\ýõ3Dôï

éïê '(5,9$7,21ý2)ý5,9(5ý&203$570(17ý75$16)(5ý)$&7256

7KHýWUDQVIHUýIDFWRUýIURPýRQHýULYHUýFRPSDUWPHQWýWRýDQRWKHUñýRUýWRýDýODNHýFRPSDUWPHQWñýZDV
GHULYHGýEDVHGýRQýDGYHFWLYHýIORZýUDWHVýRIýDýWRWDOýSROOXWDQWýPDVVýEHWZHHQýWZRýFRPSDUWPHQWVýDV
GHYHORSHGýLQý6HFWLRQýëïêïìïýý%\ýVXEVWLWXWLQJýULYHUýIORZýYHORFLW\ýIRUýWKHýWRWDOýYROXPHWULFýIORZ
YHORFLW\ñýWKHýIROORZLQJýWUDQVIHUýIDFWRUýLVýGHULYHGï

$GYHFWLRQýIURPýRQHýULYHUýFRPSDUWPHQWýWRýDQRWKHUýULYHUýRUýODNHýFRPSDUWPHQWã
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)L9Mýýöýý
(LM # $LM
/LM

õ&M ÷ &Lô

ýýöýý
(LM # $LM
/LM

0M

9M
÷
0L

9L

õéðìíô

ZKHUHã

XLM  DQQXDOýDYHUDJHGýULYHUýIORZýEHWZHHQýULYHUýFRPSDUWPHQWVýLýDQGýMýõPîGD\ô
$LM  DUHDýRIýLQWHUIDFHýEHWZHHQýFRPSDUWPHQWVýLýDQGýMýõPëô
9L  YROXPHýRIýFRPSDUWPHQWýLýõPêôï

%HFDXVHýDGYHFWLRQýLVýEHLQJýVLPXODWHGýIRUýWKHýWRWDOýSKDVHñýQRýSKDVHýSDUWLWLRQLQJýLVýDSSOLHGýLQýWKLV
HTXDWLRQï

éïé ',63(56,9(ý352&(66(6

éïéïì ',63(56,9(ý75$163257ý%(7:((1ý685)$&(ý:$7(5ý&203$570(176

'LVSHUVLYHý WUDQVSRUWý EHWZHHQýZDWHUý FRPSDUWPHQWVý FDQý EHý DSSUR[LPDWHGý DVý Dý ILUVWý RUGHU
SURFHVVýXVLQJýWKHýPHWKRGýGHVFULEHýLQýWKHý:$63ýZDWHUýTXDOLW\ýVLPXODWLRQýSURJUDPýõ$PEURVHýHW
DOïìääèôïýý'LVSHUVLYHýZDWHUýFROXPQýH[FKDQJHVýVLJQLILFDQWO\ýLQIOXHQFHýWKHýWUDQVSRUWýRIýGLVVROYHGýDQG
SDUWLFXODWHý SROOXWDQWVý LQý VXFKýZDWHUý ERGLHVý DVý ODNHVñý UHVHUYRLUVñý DQGý HVWXDULHVïý ý (YHQý LQý ULYHUVñ
ORQJLWXGLQDOýGLVSHUVLRQýFDQýEHýWKHýPRVWýLPSRUWDQWýSURFHVVýGLOXWLQJýSHDNýFRQFHQWUDWLRQVýWKDWýPD\
UHVXOWýIURPýXQVWHDG\ýORDGVýRUýVSLOOVïý

%DVHGý RQý WKHý:$63ý PRGHOñý WKHý GLVSHUVLYHý H[FKDQJHý IOX[ý EHWZHHQý WZRý VXUIDFHý ZDWHU
FRPSDUWPHQWVýLýDQGýMýDWýWLPHýLVýPRGHOHGýE\ã

ZKHUHã

)LÚM  GLVSHUVLYHý IOX[ý IURPýZDWHUý FRPSDUWPHQWý Lý WRýZDWHUý FRPSDUWPHQWý Mý õPDVV
>FKHPLFDO@îGD\ô

&Lñý&M  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýZDWHUýFRPSDUWPHQWVýLýDQGýMýõJîPêô
0Lñý0M  PDVVýRIýFKHPLFDOýLQýZDWHUýFRPSDUWPHQWVýLýDQGýMýõJîPêô
(LM  GLVSHUVLRQý FRHIILFLHQWý IRUý H[FKDQJHý EHWZHHQýZDWHUý FRPSDUWPHQWVý Lý DQGý M

õPëîGD\ô
$LM  LQWHUIDFLDOýDUHDýEHWZHHQýZDWHUýFRPSDUWPHQWVýLýDQGýMýõPëôý
/LM  FKDUDFWHULVWLFýPL[LQJýOHQJWKýEHWZHHQýZDWHUýFRPSDUWPHQWVýLýDQGýMýõPô
9L  YROXPHýRIýFRPSDUWPHQWýLýõPêô
9M  YROXPHýRIýFRPSDUWPHQWýMýõPêôï

7KHý GLVWDQFHý EHWZHHQý WKHý PLGSRLQWVý RIý WKHý WZRý ZDWHUý FRPSDUWPHQWVý LVý XVHGý IRUý WKH
FKDUDFWHULVWLFýPL[LQJýOHQJWKïýý9DOXHVýIRUýGLVSHUVLRQýFRHIILFLHQWVýFDQýUDQJHýIURPýìíðìíýPëîVHFýõåïçé[
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)M9Lýýöýý
(LM # $LMýQLM
/LMîQLM

I'Mý&M

QM
÷
I'Lý&L

QL

ýýöýý
(LM # $LMýQLM
/LMîQLM

I'Mý0M

9MQM
÷
I'Lý0L

9LQL

õéðììô

ìíðçýPëîGD\ôýIRUýPROHFXODUýGLIIXVLRQýWRýè[ìíëýPëîVHFýõéïêë[ìíæýPëîGD\ôIRUýORQJLWXGLQDOýPL[LQJýLQ
HVWXDULHVýõ$PEURVHýHWýDOïýìääèñýSïýêèôïýý$ýYDOXHýRIýëïëè[ìíðéýPëîGD\ýLVýFKRVHQýDVýWKHýGHIDXOWýYDOXHâ
WKLVý LVýPHGLDQýRIý WKHý UDQJHý FLWHGý LQý$PEURVHý HWý DOïý õìääèôý õSïý ììëôý IURPýDý VWXG\ýRIý/DNHý(ULH
FRQGXFWHGýE\ý'Lý7RURýDQGý&RQQROO\ýõìäåíôï

éïéïë ',63(56,9(ý75$163257ý%(7:((1ý685)$&(ý:$7(5ý$1'ý6(',0(17
&203$570(176

$VýIRUýGLVSHUVLYHýWUDQVSRUWýEHWZHHQýVXUIDFHýZDWHUýFRPSDUWPHQWVñýGLVSHUVLYHýWUDQVSRUW
EHWZHHQýVXUIDFHýZDWHUýDQGýVHGLPHQWýFRPSDUWPHQWVýLVýDSSUR[LPDWHGýDVýDýILUVWýRUGHUýSURFHVVýXVLQJ
WKHýPHWKRGýGHVFULEHGýLQýWKHý:$63ýZDWHUýTXDOLW\ýVLPXODWLRQýSURJUDPýõ$PEURVHýHWýDOïýìääèôïý

ý%DVHGýRQýWKHý:$63ýPRGHOñýWKHýQHWýGLVSHUVLYHýH[FKDQJHýIOX[ýEHWZHHQýDýVXUIDFHýZDWHU
FRPSDUWPHQWýLýDQGýVHGLPHQWýFRPSDUWPHQWýýMýLVýPRGHOHGýE\ã

ZKHUHã

)Mð!L  1HWýGLVSHUVLYHýIOX[ýEHWZHHQýVXUIDFHýZDWHUýFRPSDUWPHQWýýLýDQGýVHGLPHQW
FRPSDUWPHQWýMñýPDVV>FKHPLFDO@îGD\

&Lýñý&M  %XONýFRQFHQWUDWLRQýRIýFKHPLFDOýLQýVXUIDFHýZDWHUýFRPSDUWPHQWýýLýDQG
VHGLPHQWýFRPSDUWPHQWýýMýPJî/ýõJ>FKHPLFDO@îPê>FRPSDUWPHQW@ô

0Lýñý0M  0DVVýRIýFKHPLFDOýLQýVXUIDFHýZDWHUýFRPSDUWPHQWýýLýDQGýVHGLPHQW
FRPSDUWPHQWýýMýõPDVV>FKHPLFDO@ô

(LM  'LVSHUVLRQýFRHIILFLHQWýIRUýH[FKDQJHýEHWZHHQýFRPSDUWPHQWVýLýDQGýMñýPëîGD\
$LM  ,QWHUIDFLDOýDUHDýEHWZHHQýFRPSDUWPHQWVýLýDQGýMñýPëý
/LM  &KDUDFWHULVWLFýPL[LQJýOHQJWKýEHWZHHQýFRPSDUWPHQWVýLýDQGýMñýP
9Lýñý9M  YROXPHýRIýFRPSDUWPHQWVýLýDQGýMñýPê

I'LýñýI'M  GLVVROYHGýIUDFWLRQýRIýFKHPLFDOýLQýFRPSDUWPHQWVýLýDQGýMýõFDOFXODWHGô
QLýñýQM  SRURVLW\ýRIýFRPSDUWPHQWVýLýDQGýM
QLM  DYHUDJHýSRURVLW\ýDWýLQWHUIDFHýõýõQLýòýQMôîëýô

7KHýUHVXOWLQJýWUDQVIHUýIDFWRUVýõXQLWVýRIýîGD\ôýEHWZHHQýWKHýVXUIDFHýZDWHUýLýDQGýVHGLPHQW
FRPSDUWPHQWýMýDUHýJLYHQýE\ã
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7L9Möýý
(LM # $LMýQLM
/LMîQLM

I'L
9LQL

ýý

7M9Löýý
(LM # $LMýQLM
/LMîQLM

I'M
9MQM

õéðìëô

õéðìêô

)ROORZLQJýWKHýPHWKRGýXVHGýLQý:$63ýõ$PERUVHýHWýDOïñýSïýëèôñýWKHýVHGLPHQWýFRPSDUWPHQWýKHLJKWýLV
XVHGýDVýWKHýFKDUDFWHULVWLFýPL[LQJýOHQJWKý/LMïýý7KHýSRURVLW\ýRIýWKHýVHGLPHQWýFRPSDUWPHQWýõQMôýLV
FDOFXODWHGýIURPýWKHýVSHFLILHGýEHQWKLFýVROLGVýFRQFHQWUDWLRQýDQGýVROLGVýGHQVLW\ïýý7KHýSRURVLW\ýRIýWKH
VXUIDFHýZDWHUýFRPSDUWPHQWýLVýVHWýWRýWKHýYROXPHýRIýZDWHUýFRPSDUWPHQWýWKDWýLVýZDWHUïýý9DOXHVýIRU
GLVSHUVLRQýFRHIILFLHQWVýFDQýUDQJHýIURPýìíðìíýPëîVHFýõåïçé[ìíðçýPëîGD\ôýIRUýPROHFXODUýGLIIXVLRQýWR
è[ìíëýPëîVHFýõéïêë[ìíæýPëîGD\ôIRUýORQJLWXGLQDOýPL[LQJýLQýHVWXDULHVýõ$PEURVHýHWýDOïýìääèñýSïýêèôïý
$ýYDOXHýRIýëïëèHðéýPëîGD\ýLVýFKRVHQýDVýWKHýGHIDXOWýYDOXHâýWKLVýLVýPHGLDQýRIýWKHýUDQJHýFLWHGýLQ
$PEURVHýHWýDOïýìääèý>Sïýììë@ýIURPýDýVWXG\ýRIý/DNHý(ULHýFRQGXFWHGýE\ý'L7RURýDQGý&RQQROO\
õìäåíôï

éïè ',))86,9(ý352&(66(6

éïèïì ',))86,9(ý(;&+$1*(ý%(7:((1ý685)$&(ý:$7(5ý$1'ý$,5

7KHýDOJRULWKPVýGHVFULELQJýWKHýGLIIXVLYHýH[FKDQJHýRIýFKHPLFDOýPDVVýEHWZHHQýVXUIDFH
ZDWHUýDQGýDLUýDUHýSUHVHQWHGýLQý6HFWLRQýêïêïëï



>7KLVýSDJHýLQWHQWLRQDOO\ýOHIWýEODQNï@
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èï 62,/ý$/*25,7+06

,QýWKLVýFKDSWHUýWKHýDOJRULWKPVýIRUýWKHýWUDQVSRUWýDQGýWUDQVIRUPDWLRQýRIýFKHPLFDOýVSHFLHV
ZLWKLQýDQGýDPRQJýVRLOýFRPSDUWPHQWVýDQGýEHWZHHQýWKHýVRLOýFRPSDUWPHQWVýDQGýWKHýORZHU
DWPRVSKHUHýDQGýEHWZHHQýWKHýVRLOýFRPSDUWPHQWýDQGýVXUIDFHýZDWHUýDUHýSUHVHQWHGïýý7KHýWH[WýER[ýRQ
WKHýQH[WýSDJHýDQGýFRQWLQXHGýRQýWKHýIROORZLQJýSDJHVýSURYLGHVýDýTXLFNýVXPPDU\ýRIýWKHýDOJRULWKPV
GHYHORSHGýLQýWKLVýFKDSWHUýDQGýSURYLGHVýDýGHILQLWLRQýRIýDOOýSDUDPHWHUVýXVHGï

èïì ,1752'8&7,21

7ZRýRIýWKHýSULPDU\ýSURFHVVHVýLQýVXEVXUIDFHýVRLOýDUHýH[FKDQJHýE\ýGLIIXVLRQýDQGýDGYHFWLRQïý
7KHVHýDUHýNH\ýFRPSRQHQWVýRIýWKHýRYHUDOOýUDWHýFRQVWDQWïýý7KHýWUDQVSRUWýRFFXUVýERWKýLQýWKHýJDVýDQG
OLTXLGýSKDVHýIRUýRUJDQLFýFKHPLFDOVïýý7KHýSUHGRPLQDQWýWUDQVSRUWýPHFKDQLVPýLQýWKHýDTXHRXVýSKDVH
LVýDGYHFWLRQñýDQGýWKDWýLQýWKHýJDVýSKDVHýLVýGLIIXVLRQïýý7KHýDGYHFWLYHýWUDQVSRUWýRIýFRQWDPLQDQWVýLQ
WKHýOLTXLGýRUýJDVýSKDVHýLVýGHSHQGHQWýRQýWKHýYHORFLW\ýRIýWKDWýSKDVHïýý,QýWKLVýDSSOLFDWLRQñýWKHýWRWDO
FRQWDPLQDQWýPDVVýLVýHVWLPDWHGýIRUýHDFKýVRLOýFRPSDUWPHQWïýý,PSRUWDQWýSK\VLFRFKHPLFDOýSURSHUWLHV
LQFOXGHýVROXELOLW\ñýPROHFXODUýZHLJKWñýYDSRUýSUHVVXUHñýDQGýGLIIXVLRQýFRHIILFLHQWVýLQýDLUýDQGýZDWHUïý
7KHýLPSRUWDQWýODQGVFDSHýSURSHUWLHVýLQFOXGHýWHPSHUDWXUHVýRIýDLUñýUDLQIDOOýUDWHVñýVRLOýSURSHUWLHV
õEXONýGHQVLW\ñýSRURVLW\ôñýDQGýGHSWKýRIýHDFKýVRLOýFRPSDUWPHQWï

7KHUHýDUHýWKUHHýDGYHFWLYHýSURFHVVHVýFRQVLGHUHGýLQýWKHýSURWRW\SHýWKDWýFDQýSRWHQWLDOO\
WUDQVSRUWýDýFKHPLFDOýIURPýDýVRLOýGRPDLQýWRýVXUIDFHýZDWHUãýHURVLRQýRIýVXUIDFHýVRLOñýUXQRIIýIURP
VXUIDFHýVRLOñýDQGýUHFKDUJHýIURPýJURXQGýZDWHUïýý(URVLRQýDSSOLHVýWRýWKHýVROLGýSKDVHñýZKLOHýUXQRII
DQGýUHFKDUJHýDSSOLHVýWRýWKHýGLVVROYHGýSKDVHï

èïë 62,/ý&203$570(176ý$1'ý75$163257ý352&(66(6

,QýWKHý75,0ï)D7(ýPRGHOñýVRLOýLVýPRGHOHGýDVýWKUHHýGLVWLQFWýFRPSDUWPHQWýW\SHVý¥ýVXUIDFH
VRLOñýURRWLQJð]RQHýVRLOñýDQGýYDGRVHð]RQHýVRLOýDERYHýWKHýVDWXUDWHGý]RQHïýý,Qý75,0ï)D7(ýWKHVH
WKUHHýUHJLRQVýFDQýEHýVXEðGLYLGHGýLQWRýRQHýRUýPRUHýFRPSDUWPHQWVýIRUýWKHýSXUSRVHýRIýDVVHVVLQJ
PDVVýWUDQVIHUïýý$PRQJýWKHVHýFRPSDUWPHQWýW\SHVýWKHUHýDUHýWZRýNLQGVýRIýWUDQVSRUWýFRQVLGHUHGý¥
GLIIXVLRQýDQGýDGYHFWLRQïýý,QýDGGLWLRQñýWKHýXSSHUPRVWýVXUIDFHýVRLOýFRPSDUWPHQWýH[FKDQJHVýPDVV
ZLWKýWKHýORZHVWýFRPSDUWPHQWýRIýWKHýDWPRVSKHUHýE\ýDýFRPELQDWLRQýRIýGLIIXVLRQýDQGýDGYHFWLRQ
SURFHVVHVï

èïê 75$16)250$7,216ý,1ý62,/ý&203$570(176

7KHýWUDQVIRUPDWLRQýRIýFRQWDPLQDQWVýLQýVRLOýOD\HUVýFDQýKDYHýDýSURIRXQGýHIIHFWýRQýWKHLU
SRWHQWLDOýIRUýSHUVLVWHQFHïýý&KHPLFDOýWUDQVIRUPDWLRQVñýZKLFKýPD\ýRFFXUýDVýDýUHVXOWýRIýELRWLFýRU
DELRWLFýSURFHVVHVñýFDQýVLJQLILFDQWO\ýUHGXFHýWKHýFRQFHQWUDWLRQýRIýDýVXEVWDQFHïýý)RUýDOOýFKHPLFDO
UHDFWLRQVñýNQRZOHGJHýRIýDýFRPSRXQGöVýKDOIðOLIHýIRUýDQ\ýJLYHQýWUDQVIRUPDWLRQýSURFHVVýSURYLGHVýD
YHU\ýXVHIXOýLQGH[ýRIýSHUVLVWHQFHýLQýHQYLURQPHQWDOýPHGLDïýý%HFDXVHýWKHVHýSURFHVVHVýGHWHUPLQHýWKH
SHUVLVWHQFHýDQGýIRUPýRIýDýFKHPLFDOýLQýWKHýHQYLURQPHQWñýWKH\ýDOVRýGHWHUPLQHýWKHýDPRXQWýDQGýW\SH
RIýVXEVWDQFHýWRýZKLFKýDýKXPDQýRUýHFRORJLFDOýUHFHSWRUýFRXOGýEHýH[SRVHGïýý,QýWKHý75,0ï)D7(ýVRLOý
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6XPPDU\ýRIý7UDQVSRUWý$OJRULWKPVý'HYHORSHGýLQýWKLVý&KDSWHUý

/RZHVWýDLUýFRPSDUWPHQWýWRýXSSHUýVXUIDFHýVRLOýFRPSDUWPHQWã
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ZKHUH

8DLUý  ý PDVVýWUDQVIHUýFRHIILFLHQWýRQýWKHýDLUýVLGHýRIýWKHýDLUîVRLOýERXQGDU\ñýPîGýýõ,WýLVýW\SLFDOýWR
UHSUHVHQWýWKHýPDVVýWUDQVIHUýFRHIILFLHQWýLQýDLUýDVýUDWLRýRIýWKHýGLIIXVLRQýFRHIILFLHQWýLQ
DLUñý'DLUñýGLYLGHGýE\ýWKHýWXUEXOHQWýERXQGDU\ýFRPSDUWPHQWýWKLFNQHVVñýóDLUïýý)RUýPDQ\
FRPSRXQGVñý'DLUýLVýRQýWKHýRUGHUýRIýíïéýPîGýDQGýóDLUýLVýRQýWKHýRUGHUýRIýíïíííèýPñýVR
WKDWý8DLUýLVýRQýWKHýRUGHUýRIýåííýPîGïô

$UHDLý  KRUL]RQWDOýDUHDýRIýWKHýVRLOýFRPSDUWPHQWñýPëýýõ7KLVýLVýWKHýDUHDýDVVXPHGýWRýEHýVKDUHG
EHWZHHQýWKHýWRSýVRLOýFRPSDUWPHQWýDQGýWKHýDWPRVSKHUHýDQGýEHWZHHQýDQ\ýWZR
DGMDFHQWýVRLOýFRPSDUWPHQWVïô

9Dý  YROXPHýRIýWKHýDLUýFRPSDUWPHQWñýPêï
=DLU  IXJDFLW\ýFDSDFLW\ýRIýSXUHýDLUñý ýìî57ñýPROîõPêð3Dôï
=D  WRWDOýIXJDFLW\ýFDSDFLW\ýRIýWKHýDLUýFRPSDUWPHQWýõLQFOXGHVýJDVýDQGýSDUWLFOHýSKDVHýRI

WKHýDWPRVSKHUHôñýPROîõPêð3Dôï
=DS  IXJDFLW\ýFDSDFLW\ýRIýDLUýSDUWLFOHVñýPROîõPêð3Dôï
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9G  DLUðWRðVRLOýGHSRVLWLRQýUDWLRñýPROîPëîGýSHUýPROîPêýõLQFOXGHVýRQO\ýGHSRVLWLRQýWKDWýLVýQRW
LQWHUFHSWHGýE\ýSODQWVñýDQGýLVýFDOFXODWHGýDVýWKHýWRWDOýGHSRVLWLRQýYHORFLW\ýWLPHVýRQH
PLQXVýWKHýSODQWýLQWHUFHSWLRQýIUDFWLRQôñýaýéííýPîGï

3&  SDUWLFXODWHýPDWWHUýFRQFHQWUDWLRQýLQýDLUñýaýçïíý[ýìíðåýNJîPêï
'S  GHQVLW\ýRIýSDUWLFXODWHýPDWWHUýLQýDLUñýaýëçííýNJîPêýõ:LOVRQýDQGý6SHQJOHUýìääçôï
UDLQ  UDWHýRIýUDLQIDOOñýPîGï
=ZDWHU  IXJDFLW\ýFDSDFLW\ýRIýWKHýPRYLQJýSKDVHñýZDWHUñýPROîõPêð3Dôï
$UHDL  DUHDýRIýFRQWDFWýEHWZHHQýWKHýVXUIDFHýVRLOýFRPSDUWPHQWýDQGýWKHýORZHVWýDLU

FRPSDUWPHQWñýPëï
=L  WRWDOýIXJDFLW\ýFDSDFLW\ýRIýVRLOýFRPSDUWPHQWýLñýPROîõPêð3Dôï
=VL  IXJDFLW\ýFDSDFLW\ýRIýVRLOýFRPSDUWPHQWýLñýPROîõPêð3Dôï
GL  WKLFNQHVVýRIýVRLOýFRPSDUWPHQWýLñýPï
<LM  IXJDFLW\ðFDSDFLW\ýDGMXVWHGýPDVVýWUDQVIHUýFRHIILFLHQWýEHWZHHQýFRPSDUWPHQWVýLýDQGýMñ

PROîõPëð3DðGD\ôñýDQGýLVýJLYHQýE\ã

'HL  HIIHFWLYHýGLIIXVLRQýFRHIILFLHQWýLQýVRLOýFRPSDUWPHQWýLñýPëîGï
YHL  HIIHFWLYHýDGYHFWLRQýYHORFLW\ýRIýDýFKHPLFDOýLQýWKHýVRLOýFRPSDUWPHQWýLñýPîGñýDQGýHTXDO

WRýWKHýUDWHýRIýVRLOðVROXWLRQýPRYHPHQWñýYLñýPXOWLSOLHGýE\ýWKHýIXJDFLW\ýFDSDFLW\ýRIýVRLO
FRPSDUWPHQWýLâýYHLý ýYL=ZDWHUî=Lï

YL  DYHUDJHýYHORFLW\ýRIýWKHýPRYLQJýSKDVHýõDVVXPHGýWRýEHýZDWHUôýLQýWKHýVRLO
FRPSDUWPHQWýLñýPðìï

õL  JUDGLHQWýRIýVRLOýFRQFHQWUDWLRQýFKDQJHýLQýVRLOýFRPSDUWPHQWýLñýPðìïýý2EWDLQHGýIURPýWKH
LQYHUVHýRIýWKHýQRUPDOL]HGýRUýFKDUDFWHULVWLFýGHSWKý;óñýWKDWýLVýõLý ýìî;óï
;óýLVýREWDLQHGýDVýIROORZVã

,IýåLý!ýíýWKHQý;óý ý0LQLPXPýõ';ìñý';ëô
2WKHUZLVHñýLIýåLý ýíñýWKHQý;óý ý';ëï

';ìýLVýWKHý'DPNRHKOHUýGLVWDQFHýõWKHýGLVWDQFHýDWýZKLFKýWKHýVRLOýFRQFHQWUDWLRQ
IDOOVýE\ýìîHýEDVHGýRQýWKHýFRPSHWLWLRQýDPRQJýGLIIXVLRQñýDGYHFWLRQñýDQG
UHDFWLRQôýDQGýLVýJLYHQýE\ã

';ëýLVýWKHýGHSWKýWKDWýHVWDEOLVKHVýWKHýFRQFHQWUDWLRQýJUDGLHQWýLQýVRLOýLQýWKH
DEVHQFHýRIýDQ\ýUHDFWLRQýRUýWUDQVIRUPDWLRQýSURFHVVHVïýý,WýLVýREWDLQHGýDV
IROORZVã

,IýYHLý!ýíñýWKHQý';ëý ý0LQLPXPýõé'HLîYHLñý';VDWô
,IýYHLý ýíñýWKHQý';ëý ý0LQLPXPýõëGLñý2õ%ôñý';VDWô
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6XPPDU\ýRIý7UDQVSRUWý$OJRULWKPVý'HYHORSHGýLQýWKLVý&KDSWHUýõFRQWïô

åL  UHPRYDOýUDWHýFRQVWDQWýIRUýDýFKHPLFDOýLQýVRLOýFRPSDUWPHQWñýEDVHGýRQýFKHPLFDO
WUDQVIRUPDWLRQñýGD\ðìï

5HVSQG  UDWHýDWýZKLFKýGXVWýLVýUHVXVSHQGHGýIURPýWKHýVRLOýVXUIDFHñýNJîPëîGï
'VL  GHQVLW\ýRIýGXVWýSDUWLFOHVñýNJîPêï
û  YROXPHýIUDFWLRQýRIýWKHýVRLOýFRPSDUWPHQWýWKDWýLVýJDVñýXQLWOHVVï
ù  YROXPHýIUDFWLRQýRIýWKHýVRLOýFRPSDUWPHQWýWKDWýLVýZDWHUñýXQLWOHVVï
1  WRWDOýYRLGýIUDFWLRQýLQýVRLOýFRPSDUWPHQWñýXQLWOHVVñý1ý ýûýòýùï
5K  K\GUDXOLFýUDGLXVýRIýZDWHUýIORZLQJýRYHUýVXUIDFHýVRLOýGXULQJýDýUDLQýHYHQWñýDVVXPHGýWRýEH

íïííèýPï
GL  GHSWKýRIýVXUIDFHýVRLOýFRPSDUWPHQWýGXULQJýSHULRGVýRIýQRýUDLQñýPï
GLó  HIIHFWLYHýGHSWKýRIýVDWXUDWHGýVXUIDFHýVRLOýGXULQJýDýUDLQýHYHQWñýPñý

GLóý ý5KýòýGL
5XQRII  IOX[ýRIýZDWHUýWUDQVSRUWHGýDZD\ýIURPýVXUIDFHýVRLOýFRPSDUWPHQWýLñý

PêîPëðGD\ï
IUXQõLMô  IUDFWLRQýRIýZDWHUýWKDWýUXQVýRIIýRIýVXUIDFHýVRLOýFRPSDUWPHQWýLýWKDWýVýWUDQVSRUWHGýWR

FRPSDUWPHQWýMñýXQLWOHVVï
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OD\HUVñýDOOýWUDQVIRUPDWLRQýSURFHVVHVýDUHýPRGHOHGýDVýILUVWðRUGHUýSURFHVVHVâýWKDWýLVñýOLQHDUýZLWK
LQYHQWRU\ýõLïHïñýWKHýTXDQWLW\ýRIýFKHPLFDOýVXEVWDQFHVýFRQWDLQHGýLQýDýFRPSDUWPHQWôïýý7KHýUDWHýRI
PDVVýUHPRYDOýLQýDýILUVWðRUGHUýWUDQVIRUPDWLRQýLVýFDOFXODWHGýDVýWKHýSURGXFWýRIýWKHýWRWDOýLQYHQWRU\
DQGýWKHýWUDQVIRUPDWLRQýUDWHýFRQVWDQWïýý7KHýWUDQVIRUPDWLRQýUDWHýFRQVWDQWýLVýWKHýLQYHUVHýRIýWKH
UHVLGHQFHýWLPHýZLWKýUHVSHFWýWRýWKDWýUHDFWLRQï

èïé 9(57,&$/ý75$163257ý$/*25,7+06

7KHýWUDQVIHUýIDFWRUVýLQýWKHýVXEVXUIDFHýDUHýDýIXQFWLRQýRIýWKHýDGYHFWLYHýIOX[ýõJDVýSKDVHýSOXV
OLTXLGýSKDVHôýDQGýWKHýGLIIXVLYHýIOX[ýõJDVýSKDVHýSOXVýOLTXLGýSKDVHôïýý,QýWKHýVHFWLRQVýEHORZñýXSZDUG
DQGýGRZQZDUGýWUDQVIHUýIDFWRUVýDUHýGHYHORSHGýIRUýWKHýVRLOýFRPSDUWPHQWVïýý1RýSURYLVLRQVýDUHýPDGH
IRUýSUHIHUHQWLDOýIORZýUHJLRQVýLQýWKHýYDGRVHý]RQHýWKDWýFRXOGýOHDGýWRýKLJKHUýFRQFHQWUDWLRQVýLQýWKH
JURXQGýZDWHUýEHFDXVHýLQýPRVWýFDVHVñýWKHýSURSRUWLRQýRIýH[SRVXUHýIURPýJURXQGýZDWHUýLVýPLQLPDOý
IRUýDLUýSROOXWDQWVï

èïéïì 7+(25(7,&$/ý%$6,6ý)25ý7+(ý75$163257ý$/*25,7+06

7KHýDOJRULWKPVýEHORZýDUHýGHYHORSHGýE\ýDVVXPLQJýWKDWýFKHPLFDOýFRQFHQWUDWLRQýLQýHDFK
FRPSDUWPHQWýGHFUHDVHVýH[SRQHQWLDOO\ýZLWKýGHSWKýLQýWKDWýFRPSDUWPHQWïýý7KLVýW\SHýRI
FRQFHQWUDWLRQýJUDGLHQWýKDVýEHHQýGHPRQVWUDWHGýDVýWKHýFRUUHFWýDQDO\WLFDOýVROXWLRQýRIýWKHýRQHð
GLPHQVLRQDOñýFRQYHFWLYHðGLVSHUVLYHñýVROXWHðWUDQVSRUWýHTXDWLRQýLQýDýYHUWLFDOýOD\HUýZLWKýDýVWHDG\ð
VWDWHýFRQFHQWUDWLRQýPDLQWDLQHGýDWýLWVýXSSHUýVXUIDFHýõ$56ýìäåëôïýý:LWKýWKHýDVVXPSWLRQýRI
H[SRQHQWLDOO\ýGHFUHDVLQJýYHUWLFDOýFRQFHQWUDWLRQýIRUýHDFKýVRLOýFRPSDUWPHQWñýLñýWKHýYDULDWLRQýLQ
FRQFHQWUDWLRQýZLWKýGHSWKýLQýWKDWýFRPSDUWPHQWýLVýJLYHQýE\ã

ZKHUHã

[  ý GLVWDQFHýLQWRýWKHýVRLOýFRPSDUWPHQWýPHDVXUHGýIURPýWKHýWRSýRIýWKHýVRLO
FROXPQýõPôâý

&Lõíô  SHDNýFKHPLFDOýFRQFHQWUDWLRQýLQýVRLOýFRPSDUWPHQWýLýõPROîPêôñýZKLFKýLV
UHODWHGýWRýWKHýWRWDOýLQYHQWRU\ý1LýõPROHVôýLQýWKLVýVRLOýFRPSDUWPHQWýõWKLV
UHODWLRQVKLSýLVýSURYLGHGýEHORZôâ

õL  WKHýJUDGLHQWýRIýVRLOýFRQFHQWUDWLRQýFKDQJHýLQýVRLOýFRPSDUWPHQWýLýõPðìôñýDQG
LVýREWDLQHGýIURPýWKHýLQYHUVHýRIýWKHýQRUPDOL]HGýRUýFKDUDFWHULVWLFýGHSWKý;óñ
WKDWýLVýõLý ýìî;óï

;óýLVýREWDLQHGýDVýIROORZVã

,IýåLý!ýíýWKHQý;óý ý0LQLPXPýõ';ìñý';ëô
2WKHUZLVHñýLIýåLý ýíñýWKHQý;óý ý';ëï õèðëô

';ìýLVýWKHý'DPNRHKOHUýGLVWDQFHýõWKHýGLVWDQFHýDWýZKLFKýWKHýVRLO
FRQFHQWUDWLRQýIDOOVýE\ýìîHýEDVHGýRQýWKHýFRPSHWLWLRQýDPRQJýGLIIXVLRQñ
DGYHFWLRQñýDQGýUHDFWLRQôýLQýXQLWVýRIýPHWHUVýDQGýLVýJLYHQýE\ã
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';ëýLVýWKHýGHSWKýWKDWýHVWDEOLVKHVýWKHýFRQFHQWUDWLRQýJUDGLHQWýLQýVRLOýLQýWKH
DEVHQFHýRIýDQ\ýUHDFWLRQýRUýWUDQVIRUPDWLRQýSURFHVVHVñýLQýXQLWVýRIýPHWHUVïýý,W
LVýREWDLQHGýDVýIROORZVã

,IýYHLý!ýíñýWKHQý';ëý ý0LQLPXPýõé'HLîYHLñý';VDWô
,IýYHLý ýíñýWKHQý';ëý ý0LQLPXPýõëGLñý2õ%ôñý';VDWô õèðéô

YHL  ý WKHýHIIHFWLYHýDGYHFWLRQýYHORFLW\ýRIýDýFKHPLFDOýLQýWKHýVRLOýFRPSDUWPHQWñýL
õPîGD\ôñýDQGýHTXDOýWRýWKHýUDWHýRIýVRLOðVROXWLRQýPRYHPHQWñýYLñýPXOWLSOLHGýE\
WKHýIXJDFLW\ýFDSDFLW\ýRIýWKHýPRYLQJýSKDVHýDQGýGLYLGHGýE\ýWKHýIXJDFLW\
FDSDFLW\ýRIýVRLOýFRPSDUWPHQWýLâ

YHLý ýYLý=ZDWHUî=L >èðè@

YL  WKHýDYHUDJHýYHORFLW\ýRIýWKHýPRYLQJýOLTXLGýSKDVHýõDVVXPHGýWRýEHýZDWHUôýLQ
WKHýVRLOýFROXPQýLýõPîGD\ôâ

';VDW  GHSWKýWRýVDWXUDWLRQýLQýWKHýVRLOýFROXPQýõPôâ
GL  WKHýWKLFNQHVVýRIýVRLOýFRPSDUWPHQWýLýõPôâ
=ZDWHU  WKHýIXJDFLW\ýFDSDFLW\ýRIýWKHýPRYLQJýSKDVHñýZDWHUýõPROî>Pêð3D@ôâý
=L  WKHýWRWDOýIXJDFLW\ýFDSDFLW\ýRIýVRLOýFRPSDUWPHQWýLýõPROî>Pêð3D@ôâý
åL  UHPRYDOýUDWHýFRQVWDQWýIRUýDýFKHPLFDOýLQýVRLOýFRPSDUWPHQWýLñýEDVHGýRQ

FKHPLFDOýWUDQVIRUPDWLRQýõGD\ðìôâýDQG
'HL  HIIHFWLYHýGLIIXVLRQýFRHIILFLHQWýLQýVRLOýFRPSDUWPHQWýLýõPëîGôñýDQGýLVýGHULYHG

EHORZïý

&RPSDUWPHQWVýVXFKýDVýVRLOVýDQGýVHGLPHQWVýDUHýQHLWKHUýKRPRJHQHRXVýQRUýVLQJOHýSKDVHïý
:KHQýDLUýDQGýZDWHUýRFFXS\ýWKHýWRUWXRXVýSDWKZD\VýEHWZHHQýVWDWLRQDU\ýSDUWLFOHVýLQýDýSRURXV
PHGLXPýVXFKýDVýDýVRLOýRUýVHGLPHQWñý0LOOLQJWRQýDQGý4XLUNýõìäçìôýKDYHýVKRZQýWKDWýWKHýHIIHFWLYH
GLIIXVLYLW\ñý'HIIñýýRIýDýFKHPLFDOýLQýHDFKýIOXLGýRIýWKHýPL[WXUHýLVýJLYHQýE\ã

ZKHUHý7ýõûýIRUýJDVýIUDFWLRQýDQGýùýIRUýZDWHUýIUDFWLRQôýLVýWKHýYROXPHýIUDFWLRQýRFFXSLHGýE\ýWKLV
IOXLGñý1ýLVýWKHýWRWDOýYRLGýIUDFWLRQýLQýWKHýPHGLXPýõWKHýYROXPHýRFFXSLHGýE\ýDOOýIOXLGVôýñýDQGý'SXUHýLV
WKHýGLIIXVLRQýFRHIILFLHQWýRIýWKHýFKHPLFDOýLQýWKHýSXUHýIOXLGïýý-XU\ýHWýDOïýõìäåêôýKDYHýVKRZQýWKDWýWKH
HIIHFWLYHýWRUWXRXVýGLIIXVLYLW\ýLQýWKHýZDWHUýDQGýDLUýRIýDýVRLOýFRPSDUWPHQWñýVXFKýDVýWKHýURRWð]RQH
VRLOõVôñýLVýJLYHQýE\ã
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ZKHUHý'HLýLVýWKHýHIIHFWLYHýWRUWXRXVñýPL[HGýSKDVHýGLIIXVLRQýFRHIILFLHQWýLQýWKHýURRWð]RQHýVRLO
FRPSDUWPHQWñýWKHý=©VýDUHýWKHýIXJDFLW\ýFDSDFLWLHVýGHULYHGýSUHYLRXVO\ï

èïéïë 5(/$7,216+,3ý%(7:((1ý,19(1725<ñý1Lñý$1'ý3($.ý&21&(175$7,21ñ
&Lõíô

7KHýDVVXPSWLRQVýRIýDýSHDNýFKHPLFDOýFRQFHQWUDWLRQýDQGýDQýH[SRQHQWLDOýJUDGLHQWýRI
FKHPLFDOýFRQFHQWUDWLRQýZLWKLQýDýVRLOýFRPSDUWPHQWýPDNHVýLWýSRVVLEOHýWRýGHILQHý&LõíôýLQýWHUPVýRI
1Lã

ZKHUHã

1L  FRPSDUWPHQWýLQYHQWRU\ýõPROô
&L  FRPSDUWPHQWýFRQFHQWUDWLRQýõPROîPêô
GL  WKLFNQHVVýRIýVRLOýFRPSDUWPHQWýLýõPôâýDQG
$UHDL  KRUL]RQWDOýDUHDýRIýWKHýVRLOýFRPSDUWPHQWýõPëôï

5HDUUDQJLQJýWKHýULJKWýWHUPýRIý(TXDWLRQýèðäýJLYHVã

èïéïê 9(57,&$/ý0$66ý(;&+$1*(ý%(7:((1ý$,5ý$1'ý7+(ý833(5ý685)$&(
62,/ý&203$570(17

7KHýDOJRULWKPýIRUýUHSUHVHQWLQJýGLIIXVLRQýH[FKDQJHýDWýWKHýDLUîVRLOýLQWHUIDFHýLVýEDVHGýRQ
GHILQLQJýWKHýIOX[ýIURPýDLUýWRýVRLOýLQýWHUPVýRIýWKHýFRQFHQWUDWLRQýJUDGLHQWýDWýWKHýSRLQWýRIýFRQWDFW
EHWZHHQýDLUýDQGýVRLOï
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ZKHUHã

8DLU  PDVVýWUDQVIHUýFRHIILFLHQWýRQýWKHýDLUýVLGHýRIýWKHýDLUîVRLOýERXQGDU\ýõPîGôýýõ,W
LVýW\SLFDOýWRýUHSUHVHQWýWKHýPDVVýWUDQVIHUýFRHIILFLHQWýLQýDLUýDVýWKHýUDWLRýRIýWKH
GLIIXVLRQýFRHIILFLHQWýLQýDLUñý'DLUñýGLYLGHGýE\ýWKHýWXUEXOHQWýERXQGDU\
FRPSDUWPHQWýWKLFNQHVVñýóDLUïý)RUýPDQ\ýFRPSRXQGVñý'DLUýLVýRQýWKHýRUGHUýRI
íïéýPîGýDQGýóDLUýLVýRQýWKHýRUGHUýRIýíïíííèýPñýVRýWKDWý8DLUýLVýRQýWKHýRUGHUýRI
åííýPîGïô

&DLU  EXONýFRQFHQWUDWLRQýRIýFKHPLFDOýDJHQWýLQýWKHýORZHVWýFRPSDUWPHQWýRIýWKHý
DWPRVSKHUHñýPROîPêýDQGýJLYHQýE\ý&DLUý ý1Dý=DLUî>9Dý=D@ñýZKHUHý1DýLVýWKH
LQYHQWRU\ýõLQýPROôýRIýWKHýDLUýFRPSDUWPHQWýDERYHýWKHýVRLOñý=DLUýLVýWKH
IXJDFLW\ýFDSDFLW\ýRIýSXUHýDLUñý9DýLVýWKHýYROXPHýõLQýP

êôýRIýWKLVýFRPSDUWPHQWñ
DQGý=DýLVýWKHýWRWDOýIXJDFLW\ýFDSDFLW\ýRIýWKHýDLUýFRPSDUWPHQWýõLQFOXGHVýJDV
DQGýSDUWLFOHýSKDVHýRIýWKHýDWPRVSKHUHôïý

&Lõíôý  ý FKHPLFDOýFRQFHQWUDWLRQýDWýWKHýWRSýRIýWKHýXSSHUPRVWýVRLOýFRPSDUWPHQWýLQýD
YHUWLFDOýVHWýRIýVRLOýFRPSDUWPHQWVñýPOîPêñýDVýJLYHQýE\ý(TXDWLRQýèðçïýý7KHUH
FDQýEHýVHYHUDOýYHUWLFDOýVRLOýFRPSDUWPHQWýVHWVýLQýDýPRGHOýUXQï

=DLU  IXJDFLW\ýFDSDFLW\ýRIýSXUHýDLUñý ýìî57ñýPROîõPêð3Dôï

0DNLQJýWKHýDSSURSULDWHýVXEVWLWXWLRQVñýWKHýQHWýIORZýRIýPDVVýEHWZHHQýDLUýDQGýVRLOýE\ýGLIIXVLRQýLV
FDOFXODWHGýDVã

1HWý'LIIXVLRQý)ORZýõDÛLôýõPROîGD\ô

,WýLVýLPSRUWDQWýWRýQRWHýWKDWýWKHýDUHDýXVHGýWRýFDOFXODWHýWKHýIOX[ýLVý$UHDLñýWKHýVXUIDFHýDUHDýRI
WKHýVRLOýFRPSDUWPHQWýLýWKDWýLVýVKDUHGýZLWKýWKHýORZHVWýDWPRVSKHUHýFRPSDUWPHQWïýý7KLVýLVýQRW
QHFHVVDULO\ýWKHýVXUIDFHýDUHDýRIýWKHýORZHVWýDWPRVSKHUHýFRPSDUWPHQWï

)RUýGU\ýDQGýZHWýGHSRVLWLRQýRIýSDUWLFOHVýIURPýDLUýWRýVRLOñýWKHýUDWHýRIýPDVVýIORZýLVýJLYHQýE\ã

3DUWLFOHý$GYHFWLRQý)ORZýõDÚLôýõPROîGô

ZKHUHã

9G  DLUðWRðVRLOýGHSRVLWLRQýUDWLRýõLQFOXGHVýRQO\ýGHSRVLWLRQýWKDWýLVýQRWýLQWHUFHSWHG
E\ýSODQWVñýDQGýLVýFDOFXODWHGýDVýWKHýWRWDOýGHSRVLWLRQýYHORFLW\ýWLPHVýRQH
PLQXVýWKHýSODQWýLQWHUFHSWLRQýIUDFWLRQýõPROîPëîGýSHUýPROîPêôýaýéííýPîGâ

3&  SDUWLFXODWHýPDWWHUýFRQFHQWUDWLRQýLQýDLUýaýçïíý[ýìíðåýNJîPêâ
'S  GHQVLW\ýRIýWKHýSDUWLFXODWHýPDWWHUýLQýDLUýaýëçííýNJîPêâ
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$UHDL  DUHDýRIýFRQWDFWýEHWZHHQýWKHýVXUIDFHýVRLOýFRPSDUWPHQWýDQGýWKHýORZHVWýDLU
FRPSDUWPHQWýõPëôâýDQG

9D  YROXPHýRIýWKHýDLUýFRPSDUWPHQWýõPêôï

)RUýUDLQIDOOñýWKHýDGYHFWLRQýIORZýRIýFKHPLFDOýIURPýDLUýWRýWKHýXSSHUýVXUIDFHýVRLO
FRPSDUWPHQWýLVýJLYHQýE\ã

5DLQý$GYHFWLRQý)ORZýõDÚLôýõPROîGô

ZKHUHã

=ZDWHU  IXJDFLW\ýFDSDFLW\ýRIýSXUHýZDWHUýõLïHïñýQRýVXVSHQGHGýVHGLPHQWVôý
=D  IXJDFLW\ýFDSDFLW\ýRIýWKHýDLUýFRPSDUWPHQWýõPROîPêð3Dô
UDLQý  ý WKHýUDWHýRIýUDLQIDOOýõPîGôï

)RUýUHðVXVSHQVLRQýRIýGXVWýIURPýWKHýILUVWýVXUIDFHýVRLOýFRPSDUWPHQWýWRýWKHýORZHU
FRPSDUWPHQWýRIýWKHýDWPRVSKHUHñýWKHýFKHPLFDOýIORZýIURPýVRLOýWRýDLUýLVýJLYHQýE\ã

$GYHFWLRQý)ORZýõLÚDôýõPROîGô

ZKHUHã

5HVSQG  ýUDWHýDWýZKLFKýGXVWýLVýUHVXVSHQGHGýIURPýWKHýVRLOýVXUIDFH
õNJîPëîGôâýDQGý

'VLý  GHQVLW\ýRIýWKHýGXVWýSDUWLFOHVýõNJîPêôïý

&RPELQLQJý(TXDWLRQVýèðìëýWKURXJKýèðìèýSURYLGHVýWKHýIROORZLQJýWUDQVIHUðUDWHýIDFWRUVýIRU
WKHýH[FKDQJHýRIýFKHPLFDOýVSHFLHVýEHWZHHQýWKHýORZHVWýDWPRVSKHUHýFRPSDUWPHQWýDQGýWKHýVXUIDFH
VRLOýFRPSDUWPHQWã
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èïéïé 9(57,&$/ý0$66ý(;&+$1*(ý%(7:((1ý7:2ý9(57,&$//<ý$'-$&(17
62,/ý&203$570(176

7KHýYHUWLFDOýH[FKDQJHýRIýDýFKHPLFDOýVXEVWDQFHýEHWZHHQýWZRýYHUWLFDOO\ýDGMDFHQWýVRLO
FRPSDUWPHQWVýRFFXUVýWKURXJKýDGYHFWLRQýDQGýGLIIXVLRQïýý2QO\ýWKHýQHWýDGYHFWLRQýLQýWKHýGRZQZDUG
GLUHFWLRQýLVýFRQVLGHUHGýGXHýWRýORQJðWHUPýLQILOWUDWLRQýRIýUDLQZDWHUïýý$FFRUGLQJýWRý(TXDWLRQýèðìñýWKH
FRQFHQWUDWLRQýLQýHDFKýVRLOýFRPSDUWPHQWýLýLVýJLYHQýE\ã

ZKHUHý[ýLVýPHDVXUHGýIURPýWKHýWRSýRIýWKHýVRLOýFRPSDUWPHQWýLïýý7KXVñýWKHýGLIIXVLRQýIORZýDWýWKHýORZHU
ERXQGDU\ýRIýVRLOýFRPSDUWPHQWýLýWRýFRPSDUWPHQWýMýLVýJLYHQýE\ã

ZKHUHã

'HL  HIIHFWLYHýGLIIXVLRQýFRHIILFLHQWýLQýVRLOýFRPSDUWPHQWýLñýPëîG
GL  ý WKHýWKLFNQHVVýRIýVRLOýFRPSDUWPHQWýLñýPâý

&RQVHUYDWLRQýRIýPDVVýUHTXLUHVýWKDWýIORZýVSHFLILHGýE\ýHTXDWLRQýèðìåýRXWýRIýFRPSDUWPHQWýLýPXVW
HTXDOýWKHýIORZýLQWRýFRPSDUWPHQWýMýDWýWKHýXSSHUýERXQGDU\ýRIýFRPSDUWPHQWýMñýWKDWýLVã

&RPELQLQJýHTXDWLRQVýèðìåDýDQGýèðìåEýJLYHVã

&LõíôýLVýIRXQGýIURPýWKHýFRQGLWLRQã

5HDUUDQJLQJýJLYHVã
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,QýRUGHUýWRýFRQVHUYHýFRQFHQWUDWLRQýHTXLOLEULXPýDWýWKHýERXQGDU\ýEHWZHHQýWZRýVRLOýFRPSDUWPHQWVñ
WKHýIROORZLQJýFRQGLWLRQýPXVWýKROGã

6XEVWLWXWLQJýHTXDWLRQVýèðëìýDQGýèðëëýLQWRýHTXDWLRQýèðìäýJLYHV

7KHQýLQýRUGHUýWRýH[SUHVVýPDVVýWUDQVIHUýEHWZHHQýWZRýFRPSDUWPHQWVñýWKHýGLIIXVLRQýIORZýLV
UHSUHVHQWHGýLQýWKHýIROORZLQJýIRUPã

ZKHUHãý

<LM  IXJDFLW\ðFDSDFLW\ýDGMXVWHGýPDVVýWUDQVIHUýFRHIILFLHQWýEHWZHHQýFRPSDUWPHQWV
LýDQGýMñýPROîõPëð3DðGD\ôï

1MñýWKHýWRWDOýLQYHQWRU\ýLQýFRPSDUWPHQWýMýLVýJLYHQýE\ã

6XEVWLWXWLQJýHTXDWLRQýèðëêýLQýHTXDWLRQýèðëèýJLYHVã

$QýH[SUHVVLRQýIRUý<LMýLVýREWDLQHGýE\ýVXEVWLWXWLQJýHTXDWLRQýèðëçýIRUý1MýLQýHTXDWLRQýèðëéýDQGýWKHQ
VHWWLQJýHTXDWLRQýèðëéýHTXDOýWRýHTXDWLRQýèðëêã
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5HDUUDQJLQJýJLYHVã

7KHýGHILQLWLRQýRIý<LMýLQýHTXDWLRQýèðëåýFRPSOHWHVýWKHýGHILQLWLRQýRIýDOOýWHUPVýLQýHTXDWLRQýèðëéï

7KHýDGYHFWLRQýIOX[ýIURPýVRLOýFRPSDUWPHQWýLýWRýMýDWýWKHýORZHUýHQGñýGLñýRIýFRPSDUWPHQWýLýLVýJLYHQ
E\ã

ZKHUHã

YHL  ý WKHýHIIHFWLYHýDGYHFWLRQýYHORFLW\ýRIýDýFKHPLFDOýLQýWKHýVRLOýFRPSDUWPHQWñýLâ
PîGñýDQGýHTXDOýWRýWKHýUDWHýRIýVRLOðVROXWLRQýPRYHPHQWñýYLñýPXOWLSOLHGýE\ýWKH
IXJDFLW\ýFDSDFLW\ýRIýWKHýPRYLQJýSKDVHýDQGýGLYLGHGýE\ýWKHýIXJDFLW\ýFDSDFLW\
RIýVRLOýFRPSDUWPHQWýLâ

YL  WKHýDYHUDJHýYHORFLW\ýRIýWKHýPRYLQJýSKDVHýõDVVXPHGýWRýEHýZDWHUôýLQýWKHýVRLO
FRPSDUWPHQWñýLâýPðìï

6XEVWLWXWLQJý(TXDWLRQýèðëìýIRUý&LõíôýLQý(TXDWLRQýèðëäýJLYHVã

&RPELQLQJý(TXDWLRQVýèðëéýDQGýèðêíýDQGýPXOWLSO\LQJýE\ý$UHDLñýJLYHVýWKHýIORZýIURPýLýWRýMýDVã

QHWýWRWDOýIORZýõPROîGôýõLýWRýMôý ý>QHWýGLIIXVLRQýIORZýòýDGYHFWLRQýIORZ@ýõLýWRýMôý
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)URPýWKLVýHTXDWLRQñýZHýFDQýGHULYHýWHUPVýIRUý7LÚMýDQGý7MÚLã

èïè 67250ý:$7(5ý5812))ý352&(66(6

+RUL]RQWDOýWUDQVSRUWýSURFHVVHVýLQFOXGHGýLQý75,0ï)D7(ýLQFOXGHýVROXWLRQýUXQRIIýDQG
HURVLRQï

èïèïì $48(286ý3+$6(ý75$163257ý352&(66(6

'XULQJýDýUDLQIDOOýHYHQWñýVRPHýRIýWKHýZDWHUýWUDYHOVýODWHUDOO\ýDFURVVýWKHýVRLOýDVýUXQRIIïýý$V
WKHýZDWHUýWUDYHOVýRYHUýWKHýVRLOñýWKHýFRQFHQWUDWLRQýRIýWKHýZDWHUýDSSURDFKHVýWKDWýRIýWKHýVRLOýSRUH
ZDWHUýEHQHDWKýLWïýý$OWKRXJKýWKHýZDWHUýIORZLQJýRYHUýWKHýVRLOýGRHVýQRWýQHFHVVDULO\ýUHDFKýHTXLOLEULXP
LQVWDQWDQHRXVO\ñýVRPHýUHVHDUFKHUVýXVHýDQýDSSUR[LPDWLRQýWKDWýUXQRIIýLVýLQýHTXLOLEULXPýZLWKýWKHýVRLO
SRUHýZDWHUýõ:DOODFKýHWýDOïýìäåäôïýý&XUUHQWO\ýLQý75,0ï)D7(ñýDýVWHDG\ðVWDWHýUHODWLRQVKLSýEHWZHHQ
WKHýUXQRIIýZDWHUýDQGýWKHýSRUHýZDWHUýLVýXVHGïýý5XQRIIýZDWHUýLVýFRQVLGHUHGýDýSKDVHýRIýVXUIDFHýVRLO
FRPSDUWPHQWýDWýHDFKýVSDWLDOýORFDWLRQïýý$ýPDVVðEDODQFHýDSSURDFKýLVýXVHGýWRýGHWHUPLQHýWKH
FRQFHQWUDWLRQýLQýUXQðRIIýZDWHUýWKDWýPRYHVýIURPýRQHýVRLOýFRPSDUWPHQWýWRýDýKRUL]RQWDOO\ýDGMDFHQW
FRPSDUWPHQWï

5XQRIIýWUDQVSRUWýLVýDVVXPHGýWRýFDUU\ýFKHPLFDOýIURPýWKHýVXUIDFHýVRLOýFRPSDUWPHQWýRIýRQH
ODQGýXQLWýWRýWKHýQH[Wïýý'XULQJýDýUDLQýHYHQWýWKHýVXUIDFHýVRLOýFRPSDUWPHQWýLVýDVVXPHGýWRýEHýVDWXUDWHG
ZLWKýUDLQýZDWHUýDQGýWKLVýZDWHUýLVýDVVXPHGýWRýEHýLQýHTXLOLEULXPýZLWKýWKHýVRLOýVROLGVýRQýWKHýVXUIDFHïý
,WýVKRXOGýEHýUHFRJQL]HGýWKDWýDWýWLPHVýõHïJïñýVKRUWýUDLQýHYHQWVñýGXULQJýYHU\ýGU\ýSHULRGVýRIýWKHý\HDUô
WKHýVRLOýZLOOýQRWýQHFHVVDULO\ýEHýIXOO\ýVDWXUDWHGýZLWKýUDLQýZDWHUïýý+RZHYHUñýWKHýDVVXPSWLRQýRI
VDWXUDWLRQýE\ýUDLQýLVýQRWýH[SHFWHGýWRýKDYHýDýODUJHýLPSDFWýRQýUHVXOWVýIRUýHYHQWVýZKHQýWKHýVRLOýLVýQRW
VDWXUDWHGïýý0RUHRYHUñýDýODFNýRIýLQIRUPDWLRQýRQýWKHýH[WHQWýWRýZKLFKýVRLOýLVýVDWXUDWHGýGXULQJýUDLQ
PDNHVýWKLVýDýFRQYHQLHQWýVWDUWLQJýSRLQWïýý7KHýDVVXPSWLRQýRIýWKDWýFKHPLFDOýHTXLOLEULXPýKDVýPRUH
XQFHUWDLQW\ýDQGýQHHGVýIXUWKHUýUHVHDUFKïýý'XULQJýSHULRGVýRIýQRýUDLQñýWKHýIXJDFLW\ýFDSDFLW\ýRIýWKH
VXUIDFHýVRLOýFRPSDUWPHQWýLVýJLYHQýE\ã

'XULQJýSHULRGVýRIýUDLQñýWKHýIXJDFLW\ýFDSDFLW\ýRIýWKHýVXUIDFHýVRLOýFRPSDUWPHQWýLVýJLYHQýE\ã
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( )5XQRII IORZ L M 5XQRII I L M = UDLQ = GUXQ L L Lõ ô õ ô ó→ = × → × õèðêçô

7 UXQRII 5XQRII I L M = UDLQ = GL M UXQ L L L→ = × → ×õ ô õ ô õ ô õ óô õèðêæô

ZKHUHã

=ZDWHU  IXJDFLW\ýFDSDFLW\ýRIýSXUHýZDWHUýõLïHïñýQRýVXVSHQGHGýVHGLPHQWVôý
=VL  IXJDFLW\ýFDSDFLW\ýRIýWKHýVROLGVýõRUýVROLGýSKDVHôýLQýWKHýLWKýVRLOýOD\HUýõPROîPêð

3Dô
û  YROXPHýIUDFWLRQýRIýWKHýVXUIDFHýVRLOýWKDWýLVýJDVâ
ù  YROXPHýIUDFWLRQýRIýVRLOýWKDWýLVýZDWHUâý
1  WRWDOýYRLGýIUDFWLRQýLQýVXUIDFHýVRLOñ1ý ýûýòýùâý
5Ký  ý K\GUDXOLFýUDGLXVýRIýWKHýZDWHUýIORZLQJýRYHUýWKHýVXUIDFHýVRLOýGXULQJýDýUDLQ

HYHQWñýDVVXPHGýWRýEHýíïííèýPâý
GL  GHSWKýRIýWKHýVXUIDFHýVRLOýFRPSDUWPHQWýGXULQJýSHULRGVýRIýQRýUDLQýõPôâýDQG
GLó  HIIHFWLYHýGHSWKýRIýWKHýVDWXUDWHGýVXUIDFHýVRLOýGXULQJýDýUDLQýHYHQWýõPôñý

GLóý ý5KýòýGLï

7KHýK\GUDXOLFýUDGLXVñý5KñýIRUýIORZýRIýZDWHUýRQýWRSýRIýWKHýVRLOýVXUIDFHýLVýVLWHýVSHFLILFýDQG
GHSHQGVýRQýWKHýK\GUDXOLFýJUDGLHQWýõVORSHýRIýWKHýIORZôñýWKHýUDLQIDOOýUDWHñýDQGýWKHýUHFKDUJHýUDWHïýý,WýLV
FRQVLGHUHGýDQýXQFHUWDLQýYDULDEOHñýEXWýLVýDVVLJQHGýDýGHIDXOWýYDOXHýRIýíïííèýPïýý$ýK\GUDXOLFýEDODQFH
LVýQHHGHGýWRýGHWHUPLQHýWKHýIORZýRIýWKHýZDWHUýDQGýWKHýGHSWKýRIýWKHýUXQRIIýVWUHDPïýý)URPýWKH
*HRJUDSKLFý,QIRUPDWLRQý6\VWHPýõ*,6ôýGDWDñýWKHýUXQRIIýLVýHVWLPDWHGï

'XULQJýDýUDLQýHYHQWñýWKHýKRUL]RQWDOýIORZýRIýFKHPLFDOýIURPýVXUIDFHýVRLOýFRPSDUWPHQWýLýWR
DGMDFHQWýFRPSDUWPHQWýMýLVýJLYHQýE\ã

ZKHUHã

5XQRII  IOX[ýRIýZDWHUýWKDWýLVýWUDQVSRUWHGýDZD\ýIURPýVXUIDFHýVRLO
FRPSDUWPHQWýLýõPêîPëðGD\ôâýDQG

IUXQõLÚMô  IUDFWLRQýRIýZDWHUýWKDWýUXQVýRIIýRIýVXUIDFHýVRLOýFRPSDUWPHQWýLýWKDWýLV
WUDQVSRUWHGýWRýFRPSDUWPHQWýMýõXQLWOHVVôï

)URPý(TXDWLRQýèðêçñýWKHýH[SUHVVLRQýIRUý7LÚMõUXQRIIôýFDQýEHýREWDLQHGã

èïèïë 62/,'ý3+$6(ý75$163257ý352&(66(6

7KHýDOJRULWKPýIRUýHURVLRQýUXQRIIýLVýEDVHGýRQýNQRZOHGJHýRIýWKHýHURVLRQýIDFWRUýIRUýWKH
UHJLRQýEHLQJýPRGHOHGïýý6LPLODUýWRýVROXWLRQýUXQRIIñýHURVLRQýLVýDOVRýDSSOLHGýRQO\ýWRýWKHýVXUIDFHýVRLO
OD\HUïýý$OWKRXJKýHURVLRQýLVýPRVWýOLNHO\ýWRýRFFXUýGXULQJýUDLQýHYHQWVñýHURVLRQýFDQýEHýPRGHOHGýDVýD
FRQWLQXRXVýHYHQWïýý7KHýIORZýRIýFKHPLFDOýõPROîGôýIURPýRQHýVXUIDFHýVRLOýFRPSDUWPHQWýWRýDQRWKHU
E\ýHURVLRQýLVýUHSUHVHQWHGýE\ýWKHýIROORZLQJýH[SUHVVLRQã

(URVLRQýIORZýõLÚMôý ýHURVLRQýÓýIHURýõLÚMôýÓý=VLýîý=LýÓý1Lýîýõ'VLGLô õèðêåô
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ZKHUHã

HURVLRQ  HURVLRQýIDFWRUýõNJýRIýVRLOýVROLGVýHURGHGýSHUýGD\ýSHUýPëôâ
IHURõLÚMô  IUDFWLRQýRIýVRLOýHURGHGýIURPýVXUIDFHýVRLOýFRPSDUWPHQWýLýWKDWýLV

WUDQVSRUWHGýWRýFRPSDUWPHQWýMýõXQLWOHVVôâ
=VL  IXJDFLW\ýFDSDFLW\ýRIýWKHýVRLOýSDUWLFOHVýLQýVRLOýFRPSDUWPHQWýLýõPROî

>Pêð3D@ôâ
'VL  GHQVLW\ýRIýWKHýVRLOýSDUWLFOHVñýaýëçííýNJîPêï

)URPý(TXDWLRQýèðêçñýWKHýH[SUHVVLRQýIRUý7LÚMõHURVLRQôýFDQýEHýREWDLQHGã

7Lð!MõHURVLRQôý ýýHURVLRQýÓýIHURõLÚMôýÓý=VLýîýõ=Lý'VLýGLô >èðêä@



>7KLVýSDJHýLQWHQWLRQDOO\ýOHIWýEODQNï@
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7VRLO9JURXQGZDWHU ö
$VRLO JURXQGZDWHU

9VRLO

=ZDWHU
=WRWDO

5HFKDUJH õçðìô

7JURXQGZDWHU9VXUIDFHZDWHU ö
$JURXQGZDWHU VXUIDFHZDWHU

9JURXQGZDWHU

=ZDWHU
=WRWDO

5HFKDUJH õçðëô

çï *5281'ý:$7(5ý$/*25,7+06

7KHýKRUL]RQWDOýIORZýRIýSROOXWDQWVýLQýWKHýVDWXUDWHGý]RQHýõJURXQGýZDWHUôýLVýQRWýH[SHFWHGýWR
EHýDýVLJQLILFDQWýSDWKZD\ýZKHQýFRQVLGHULQJýDLUýSROOXWDQWVïýý7UDQVSRUWýKDVýEHHQýVLPXODWHGýEHFDXVH
LWýLVýDýPRUHýVLJQLILFDQWýSURFHVVýWKDQýGLIIXVLRQîGLVSHUVLRQïýý,QýWKHýSURWRW\SHñýJURXQGýZDWHUýLV
PRGHOHGýDVýDýUHFHLYLQJýFHOOýIURPýWKHýYDGRVHý]RQHýDQGýDýVHQGLQJýFHOOýWRýVXUIDFHýZDWHUïýý7KH
WUDQVIHUýIDFWRUVýIRUýVRLOýWRýJURXQGýZDWHUýDQGýIRUýJURXQGýZDWHUýWRýVXUIDFHýZDWHUýDUHýEDVHGýRQýWKH
DTXHRXVýSKDVHýDGYHFWLRQýRQO\ýE\ýVXEVWLWXWLQJýUHFKDUJHýIRUýIORZýYHORFLW\ã

DQG

ZKHUHã

$ý  FURVVýVHFWLRQýDUHDýEHWZHHQýFHOOVýõPëô
9ý  YROXPHýRIýFHOOýõPêô
5HFKDUJHý  DQQXDOýUHFKDUJHýLQWRýJURXQGýZDWHUýõPîKôï



>7KLVýSDJHýLQWHQWLRQDOO\ýOHIWýEODQNï@
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æï %,27,&ý$/*25,7+06

,QýWKLVýVHFWLRQýDOJRULWKPVýIRUýWUDQVIHUVýEHWZHHQýDýELRWLFýFRPSDUWPHQWýW\SHýDQGýDQRWKHU
ELRWLFýRUýDELRWLFýFRPSDUWPHQWýW\SHýDUHýSUHVHQWHGïýý$OJRULWKPVýDUHýEDVHGýRQýGLIIXVLYHýRUýDGYHFWLYH
WUDQVIHUñýDQGýPRVWýFRPPRQýLQVWDQFHVýRIýWKHýODWWHUýDUHýWUDQVIHUVýYLDýWKHýZLOGOLIHýGLHWïýý0RVW
DOJRULWKPVýDSSO\ýWRýDOOýDLUýSROOXWDQWVñýWKRXJKýVRPHýWKDWýLQYROYHýRFWDQROðZDWHUýSDUWLWLRQ
FRHIILFLHQWVýDUHýRQO\ýDSSOLFDEOHýWRýRUJDQLFýFKHPLFDOVýDQGýPHUFXU\ýVSHFLHVïýý6RPHýRIýWKHýHTXDWLRQV
UHSUHVHQWýG\QDPLFýSURFHVVHVñýDQGýRWKHUVýDUHýVLPSOHýPRGHOVýIRUýZKLFKýDýWLPHðWRðHTXLOLEULXPýLV
FDOFXODWHGïýý7KHýWH[WýER[ýRQýWKHýQH[WýSDJHýDQGýFRQWLQXHGýRQýWKHýIROORZLQJýSDJHVýSURYLGHVýDýTXLFN
VXPPDU\ýRIýWKHýDOJRULWKPVýGHYHORSHGýLQýWKLVýFKDSWHUýDQGýSURYLGHVýDýGHILQLWLRQýRIýDOOýSDUDPHWHUV
XVHGïýý7KHýGHULYDWLRQýRIýFKHPLFDOðVSHFLILFýDOJRULWKPVýDQGýLQSXWýSDUDPHWHUVýLVýSUHVHQWHGýLQ
$SSHQGL[ý$ï

æïì 6(/(&7,1*ý7+(ý%,27,&ý&20321(176ý2)ý75,0ï)$7(

7KHýPHWKRGRORJ\ýIRUýGHWHUPLQLQJýELRWLFýFRPSDUWPHQWýW\SHVýLVýGHVFULEHGýLQý6HFWLRQýêïêýRI
9ROXPHý,ýRIýWKHý7HFKQLFDOý6XSSRUWý'RFXPHQWýIRUý75,0ï)D7(ïýý$OOýPDMRUýWURSKLFýOHYHOVýLQ
WHUUHVWULDOýDQGýDTXDWLFýV\VWHPVýDUHýUHSUHVHQWHGïýý'HIDXOWñýUHSUHVHQWDWLYHýVSHFLHVýDUHýFKRVHQýEDVHG
RQýWKHLUýSUHYDOHQFHýDWýWKHýWHVWýORFDWLRQýDQGîRUýWKHýDYDLODELOLW\ýRIýSDUDPHWHUVýIRUýWKHPïýý$GGLWLRQDO
VSHFLHVýPD\ýEHýFKRVHQýEDVHGýRQýSROLF\ýFRQVLGHUDWLRQVñýVXFKýDVýWKHý(QGDQJHUHGý6SHFLHVý$FWï

*HQHUDOýDOJRULWKPVýIRUýSODQWVýõ6HFWLRQýæïëïìôñýVRLOýGHWULWLYRUHVýõ6HFWLRQýæïëïëôñýWHUUHVWULDO
PDPPDOVýDQGýELUGVýõ6HFWLRQýæïëïêôýDQGýDTXDWLFýELRWDýõ6HFWLRQýæïêôýDUHýOLVWHGýEHORZï

æïë $/*25,7+06ý)25ý7(55(675,$/ý$1'ý6(0,ð$48$7,&ý%,27$

æïëïì 3/$176

7KHýSODQWýFRQVLVWVýRIýIRXUýFRPSDUWPHQWýW\SHVãýýOHDIñýVWHPñýURRWñýDQGýWKHýOHDIýVXUIDFH
õSDUWLFXODWHýRQýOHDIý/Sôïýý$OWKRXJKýWKHýOHDIýVXUIDFHýLVýQRWýLQýWKHýSODQWñýLWýLVýXVHIXOýWRýWUDFNýEHFDXVHã
õìôýLWýLVýDýUHVHUYRLUýRIýFKHPLFDOýPRYLQJýWRýOHDYHVýDQGýõëôýZLOGOLIHýGLHWVýLQFOXGHýSDUWLFXODWHýPDWWHU
RQýOHDYHVï

6HYHUDOýSUREOHPVýDULVHýLQýPRGHOLQJýXSWDNHýDQGýHPLVVLRQVýRIýFKHPLFDOVýE\ýSODQWVïýý

� /LWWOHýLQIRUPDWLRQýLVýDYDLODEOHýRQýWKHýWUDQVIRUPDWLRQVýRIýFKHPLFDOVýZLWKLQýSODQWVïýý

� 7KHýYRODWLOL]DWLRQýRIýFKHPLFDOVýIURPýVRLOVýDQGýXSWDNHýE\ýSODQWýIROLDJHýRFFXUVýDWýDýVFDOH
WKDWýLVýQRWýHDV\ýWRýPRGHOýLQý75,0ï)D7(ïýý

� /LWWOHýLVýNQRZQýDERXWýWKHýUDWHýDWýZKLFKýFKHPLFDOVýHQWHUýSODQWýOHDYHVýIURPýSDUWLFXODWH
PDWWHUýRUýUDLQýZDWHUýRQýWKHýOHDIýVXUIDFHï

� 7KHýWUDQVSRUWýRIýPDQ\ýFKHPLFDOýVSHFLHVýZLWKLQýWKHýSODQWýLVýQRWýZHOOýXQGHUVWRRGï
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6XPPDU\ýRIý7UDQVSRUWý$OJRULWKPVý'HYHORSHGýLQýWKLVý&KDSWHU

7
Y , $

9$S /S
G G 6

$
→ =

7
Y , $

9/S $S
G G 6

$
→ =

7
9

Z - $ ,$ /S
$

U UDLQ 6 :→ = × × × ×
ì

7
9

Z - $ ,$S /S
$

U UDLQ 6 :→ = × × × ×
ì

7 N/S / /S /→ −=

7 N/ /S /S /→ −= ×í íìï

7/3 6V→ = èæ çï

3/$176

3DUWLFXODWHýSKDVHýRIýDLUýWRýVXUIDFHýRIýSODQWýOHDIýõZKHQýQRýUDLQôã

6XUIDFHýRIýSODQWýOHDIýWRýSDUWLFXODWHýSKDVHýRIýDLUýõZKHQýQRýUDLQôã

9DSRUýSKDVHýRIýDLUýWRýWKHýOHDIýVXUIDFHýõGXULQJýUDLQôã

3DUWLFOHVýLQýDLUýWRýWKHýOHDIýVXUIDFHýõGXULQJýUDLQôã

6XUIDFHýRIýOHDIýWRýVXUIDFHýVRLOýõGXULQJýUDLQôã

/HDIýVXUIDFHýWRýOHDIã

/HDIýWRýOHDIýVXUIDFHã
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6XPPDU\ýRIý7UDQVSRUWý$OJRULWKPVý'HYHORSHGýLQýWKLVý&KDSWHUýõFRQWïô

7 /$, $ J $ J
9

=

=/ $
GLII

6 & 6 6
/

$

/
→ = × × + × × ×õ ôë

ì

7 /$, $ J /$, $ J
9$ /

GLII
6 & 6 6

$
→ = × × + × × ×õ ôë

ì

7
W

DUHD

YRO

.

G6U 5
5

5

5 6U

6U
→

−=
− −







 × ×

OQõ ï ô

ï

ì í äè

í äè

ρ
ρ

7
WU 6U→ = −

− −









OQõ ï ô

ï

ì í äè

í äè

7 4
9 .6W / ;\
6W 6W ;\

→
−

= ×
ì

7
4 =

= 9
76&)6U 6W

;\ ZDWHU

6U 6U
→ =

×
×

×

7 4
9 ./ 6W 3
/ /S K

→
−

= ×
×
ì

3/$176ýõFRQWïô

/HDIýWRýDLUýõGLIIXVLRQôã

$LUýWRýOHDIýõGLIIXVLRQôã

5RRWð]RQHýVRLOýWRýURRWã
5RRWýWRýURRWð]RQHýVRLOã

5RRWð]RQHýVRLOýWRýVWHPã

/HDIýWRýVWHPã

6WHPýWRýOHDIã
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6XPPDU\ýRIý7UDQVSRUWý$OJRULWKPVý'HYHORSHGýLQýWKLVý&KDSWHUýõFRQWïô

7 // 6V→ =

7 //S 6V→ =

3/$176ýõFRQWïô

/HDIýWRýVXUIDFHýVRLOýõOLWWHUIDOOôã

/HDIýVXUIDFHýõSDUWLFXODWHýPDWWHUôýWRýVXUIDFHýVRLOýõOLWWHUIDOOôã

ZKHUHã

9$ýý  ýYROXPHýRIýDLUýYROXPHýHOHPHQWýõPêô
YGý  ýGU\ýGHSRVLWLRQýYHORFLW\ýRIýSDUWLFOHVýõPîGô
,Gý  ýIUDFWLRQýRIýGU\ðGHSRVLWLQJýFKHPLFDOýWKDWýLVýLQWHUFHSWHGýE\ýSODQWýFDQRS\
$6ý  ý VRLOýDUHDýõPëô
-UDLQý  ý UDLQýUDWHýõPîGô
ZUý  ý ZDVKRXWýUDWLRýõPDVVýFKHPLFDOîYROXPHýUDLQýªýPDVVýFKHPLFDOîYROXPHýDLUô
,:ý  ý LQWHUFHSWLRQýIUDFWLRQýIRUýZHWýGHSRVLWLRQýõXQLWOHVVô
N/Sð/  ILUVWðRUGHUýUDWHýFRQVWDQWýIRUýWUDQVIHUýRIýFKHPLFDOýIURPýSDUWLFOHVýRQýOHDIýVXUIDFHýWRýOHDI
/$,ý  ý ìðVLGHGýOHDIðDUHDýLQGH[ýõPëýWRWDOýOHDIýDUHDýîýPëýXQGHUO\LQJýVRLOýDUHDô
9/ý  ý YROXPHýRIýOHDYHVýõPêô
=3  IXJDFLW\ýFDSDFLW\ýõ=ðIDFWRUôýRIýFKHPLFDOVýLQýSODQWýõPROð3DðìPðêô
=/  IXJDFLW\ýFDSDFLW\ýõ=ðIDFWRUôýRIýFKHPLFDOVýLQýOHDIýõPROð3DðìPðêô
J6ý  ý FRQGXFWDQFHýRIýVWRPDWDOýSDWKZD\ñýLQFOXGLQJýPHVRSK\OOýõPîGô
J&  ý WRWDOýFRQGXFWDQFHýRIýWKHýFXWLFXODUýSDWKñýLQFOXGLQJýWKHýDLUýERXQGDU\ýOD\HUýõPîGô
=$  IXJDFLW\ýFDSDFLW\ýRIýFKHPLFDOVýLQýWKHýYDSRUýSKDVHýRIýDLUýõPRO3DðìPêô
.5ð6Uý  ý URRWðVRLOýSDUWLWLRQýFRHIILFLHQWýõZHWýNJîNJýSHUýZHWýNJîNJô
'DUHD5  DUHDOýGHQVLW\ýRIýURRWýLQýURRWð]RQHýVRLOýõNJýURRWýIUHVKýZWîPëô
'YROý5  ZHWýGHQVLW\ýRIýURRWýõNJîPêô
G6U  GHSWKýRIýURRWð]RQHýVRLOýõPô
4[\ý  ý IORZýRIýWUDQVSLUHGýZDWHUýLQýFHOOýDUHDýõPêîGñýEHORZô
76&)ý  WUDQVSLUDWLRQýVWUHDPýFRQFHQWUDWLRQýIDFWRUýõPJîPêýRIý[\OHPýSHUýPJîPêýRIýVRLOýSRUHýZDWHUô
96U:  YROXPHýRIýZDWHUýLQýURRWð]RQHýVRLOýõPêô
=ZDWHU  IXJDFLW\ýFDSDFLW\ýõ=ðYDOXHôýIRUýZDWHU
=6U  IXJDFLW\ýFDSDFLW\ýõ=ðYDOXHôýIRUýURRWð]RQHýVRLO
96Uýý  YROXPHýRIýURRWð]RQHýVRLOýYROXPHýHOHPHQWýõPêô
43ý  ý SKORHPýIOX[ýLQWRýIUXLWýõPêîGôñýGXHýWRýDGYHFWLRQýõDVVXPHýèýSHUFHQWýRIý4[\ñý3DWHUVRQýHWýDOï

ìääìô
./SðKý  ý SDUWLWLRQýFRHIILFLHQWýEHWZHHQýOHDYHVýDQGýSKORHPýZDWHUýõPDVVîYROýWRýPDVVîYROô
4[\ý  ý IORZýRIýWUDQVSLUHGýZDWHUýõPêîGô
96W  YROXPHýRIýVWHPýõPêô
.6Wð;\ý  ý SDUWLWLRQýFRHIILFLHQWýEHWZHHQýVWHPýDQGý[\OHPýZDWHUýõPDVVîYROýWRýPDVVîYROô
/ý  ý OLWWHUIDOOýUDWHýõGðìô
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6XPPDU\ýRIý7UDQVSRUWý$OJRULWKPVý'HYHORSHGýLQýWKLVý&KDSWHUýõFRQWïô

7
W

DUHD

YRO
.

G6U ZRUP
ZRUP

ZRUP
ZRUP 6U

6U
→ −=

− −







 ×

OQõ ï ô

ï

ì í äè ì

í äè

ρ
ρ

7
W

DUHD $
.

06U DUWK DUWK 6
DUWK 6U

6U
→

−=
− −







 × × ×

OQõ ï ô

ï

ì í äè

í äè

ρ

7
WZRUP 6U→ = −

− −









OQõ ï ô

ï

ì í äè

í äè

7
WDUWK 6U→ = −

− −









OQõ ï ô

ï

ì í äè

í äè

62,/ý'(75,7,925(6

5RRWð]RQHýVRLOýWRýHDUWKZRUPã

(DUWKZRUPýWRýURRWð]RQHýVRLOã

5RRWð]RQHýVRLOýWRýVRLOýDUWKURSRGã

6RLOýDUWKURSRGýWRýURRWð]RQHýVRLOã

ZKHUHã

'DUHDZRUP  DUHDOýGHQVLW\ýRIýHDUWKZRUPýFRPPXQLW\ýLQýURRWð]RQHýVRLOýõNJýZRUPýIUHVKýZWîPëô
'YROZRUP  ZHWýGHQVLW\ýRIýHDUWKZRUPýõNJîPêô
.ZRUPð6Uý  ý HDUWKZRUPðVRLOýSDUWLWLRQýFRHIILFLHQWýõZHWýNJîNJýSHUýZHWýNJîNJô
G6U  ý GHSWKýRIýURRWð]RQHýVRLOýõYVUî$6ô
$6ý  ý VRLOýDUHDýõPëô
.DUWKð6Uý  ý DUWKURSRGðVRLOýSDUWLWLRQýFRHIILFLHQWýõZHWýNJîNJýSHUýZHWýNJîNJô
06U  WRWDOýPDVVýRIýURRWý]RQHýVRLOýZKLFKýFRQWDLQVýDUWKURSRGVýõNJô
'DUHDDUWK  DUHDOýGHQVLW\ýRIýDUWKURSRGýFRPPXQLW\ýLQýURRWð]RQHýVRLOýõNJýDUWKURSRGýIUHVK

ZWîPëô
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6XPPDU\ýRIý7UDQVSRUWý$OJRULWKPVý'HYHORSHGýLQýWKLVý&KDSWHUýõFRQWïô

7 DUHD $
, $

9Z ZO ZO 6
Z Z

Z
→ = × ×

×
ρ

7 DUHD $
, $

9 YRO ZHW66 ZO ZO 6
66 66

66 66
→ = × ×

×
×

ρ
ρ

7 DUHD
S , $

DUHD/ ZO ZO
3 ' 3

/
→ = ×

× ×
ρ

ρ

7 DUHD
S , $

DUHD/3 ZO ZO
3 ' 3

/
→ = ×

× ×
ρ

ρ

7 DUHD
S , $

DUHDZRUP ZO ZO
ZRUP ' ZRUP

ZRUP
→ = ×

× ×
ρ

ρ

7 DUHD
S , $

DUHDDUWK ZO ZO
DUWK ' DUWK

DUWK
→ = ×

× ×
ρ

ρ

7 DUHD
S , $

DUHDZO ZO ZO
ZO ' ZO

ZO
→ = ×

× ×
ρ

ρ

7(55(675,$/ý:,/'/,)(

:DWHUýWRýWHUUHVWULDOýYHUWHEUDWHã

6XUIDFHýVRLOýWRýWHUUHVWULDOýYHUWHEUDWHã

3ODQWýOHDIýWRýWHUUHVWULDOýYHUWHEUDWHã

6XUIDFHýRIýSODQWýOHDIýWRýWHUUHVWULDOýYHUWHEUDWHã

(DUWKZRUPýWRýWHUUHVWULDOýYHUWHEUDWHã

6RLOýDUWKURSRGýWRýWHUUHVWULDOýYHUWHEUDWHã

7HUUHVWULDOýYHUWHEUDWHýWRýWHUUHVWULDOýYHUWHEUDWHã
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6XPPDU\ýRIý7UDQVSRUWý$OJRULWKPVý'HYHORSHGýLQýWKLVý&KDSWHUýõFRQWïô

7 DUHD $
S , $

$ DUHDI ZO ZO 6

I ' I

VZ I
→ = × ×

× ×
×

ρ
ρ

7 DUHD $
S , $

$ DUHDEL ZO ZO 6
%, ' %,

VZ %,
→ = × ×

× ×
×

ρ
ρ

7 DUHD $
, $

9$ ZO ZO 6
$ $

$
→ = × ×

×
ρ

7 I (ZO 66 XVV X→ =

7 I (ZO Z XZ X→ =

7(55(675,$/ý:,/'/,)(ýõFRQWïô

)LVKýWRýWHUUHVWULDOýYHUWHEUDWHã

%HQWKLFýLQYHUWHEUDWHýRUýIO\LQJýLQVHFWýWRýWHUUHVWULDOýYHUWHEUDWHã

$LUýWRýWHUUHVWULDOýYHUWHEUDWHã

7HUUHVWULDOýYHUWHEUDWHýWRýVXUIDFHýVRLOã

7HUUHVWULDOýYHUWHEUDWHýWRýZDWHUã

ZKHUHãýý

'DUHDZO  ý ZHWýZLOGOLIHýELRPDVVýGHQVLW\ýSHUýXQLWýDUHDýõNJîPêñýPD\ýEHýFDOFXODWHGýDV
QXPEHUýRIýDQLPDOVýWLPHVýDYHUDJHýERG\ýZHLJKWô

$6  ýý DUHDýRIýVXUIDFHýVRLOýõPëô
,Z  ýý ZDWHUýLQJHVWLRQýUDWHýõPêîNJýERG\ýZHLJKWîGô
9Z  ýý YROXPHýRIýZDWHUýõPêô
$Z  ýý DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýZDWHUýõXQLWOHVVô
,66  VXUIDFHýVRLOýLQJHVWLRQýUDWHýõNJîNJýERG\ýZHLJKWîGô
966  YROXPHýRIýVXUIDFHýVRLOýõNJô
'YRO66ZHWý  ý ZHWýEXONýGHQVLW\ýRIýVRLOýõNJîPêô
$66  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýVXUIDFHýVRLOýõXQLWOHVVô
S3  SURSRUWLRQýRIýSODQWýPDWWHUýLQýGLHWýõXQLWOHVVô
,'  GLHWDU\ýLQJHVWLRQýUDWHýõNJîNJýERG\ýZHLJKWîGô
$3  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýSODQWýLQýGLHWýõXQLWOHVVô
'DUHD/ý  ý DUHDOýELRPDVVýGHQVLW\ýRIýIROLDJHýõNJîPëñýZHWýZHLJKWô
SZRUP  SURSRUWLRQýRIýHDUWKZRUPýLQýGLHWýõXQLWOHVVô
$ZRUP  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýHDUWKZRUPýLQýGLHWýõXQLWOHVVô
'DUHDZRUPý  ý DUHDOýELRPDVVýGHQVLW\ýRIýHDUWKZRUPVýõNJîPëñýZHWýZHLJKWô
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6XPPDU\ýRIý7UDQVSRUWý$OJRULWKPVý'HYHORSHGýLQýWKLVý&KDSWHUýõFRQWïô

7
9 N

9Z PS

PS PS DFF VZ

Z
→

−= ñ

7
Q P N

9Z EL

EL EL EL DFF Z

Z
→

−= ñ

7 NEL Z EL GHS Z→ −= ñ

7(55(675,$/ý:,/'/,)(ýõFRQWïô

SDUWK  SURSRUWLRQýRIýVRLOýDUWKURSRGVýLQýGLHWýõXQLWOHVVô
$DUWK  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýVRLOýDUWKURSRGVýLQýGLHWýõXQLWOHVVô
SZO  SURSRUWLRQýRIýWHUUHVWULDOýZLOGOLIHýLQýGLHWýõXQLWOHVVô
$ZO  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýRWKHUýZLOGOLIHýLQýGLHWýõXQLWOHVVô
SI  SURSRUWLRQýRIýILVKýLQýGLHWýõXQLWOHVVô
$I  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýILVKýLQýGLHWýõXQLWOHVVô
'DUHDI  ý DUHDOýELRPDVVýGHQVLW\ýRIýILVKýõNJîPëñýZHWýZHLJKWñýXVHýFRUUHFWýVL]HýUDQJHýIRU

GLHWô
SEL  SURSRUWLRQýRIýEHQWKLFýLQYHUWHEUDWHVýRUýHPHUJHQWýIO\LQJýLQVHFWVýLQýGLHWýõXQLWOHVVô
$EL  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýEHQWKLFýLQYHUWHEUDWHVýRUýIO\LQJýLQVHFWV

LQýGLHWýõXQLWOHVVô
$VZ  DUHDýRIýVXUIDFHýRIýVXUIDFHýZDWHUýERG\ýõPëô
'DUHDEL  ý DUHDOýELRPDVVýGHQVLW\ýRIýEHQWKLFýLQYHUWHEUDWHVýõNJîPëñýZHWýZHLJKWô
,$  LQKDODWLRQýUDWHýõPêîNJýERG\ýZHLJKWîGô
9$  YROXPHýRIýDLUýõPêô
$$  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýDLUýõXQLWOHVVô
(X  FKHPLFDOýHOLPLQDWLRQýWKURXJKýH[FUHWRU\ýSURFHVVHVýõXULQHýDQGýIHFHVôýõGðìô
IXZ ý  IUDFWLRQýRIýXULQHýDQGýIHFHVýH[FUHWHGýWRýZDWHU
IXVV  IUDFWLRQýRIýXULQHýDQGýIHFHVýH[FUHWHGýWRýVXUIDFHýVRLO

$48$7,&ý%,27$

:DWHUýWRýPDFURSK\WHVã

0DFURSK\WHVýWRýZDWHUã

7 NEL PS PS GHS VZ→ −= ñ

:DWHUýõLQWHUVWLWLDOýRUýRYHUO\LQJôýWRýEHQWKLFýLQYHUWHEUDWHVã

%HQWKLFýLQYHUWHEUDWHVýWRýZDWHUýõLQWHUVWLWLDOýRUýRYHUO\LQJôã
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6XPPDU\ýRIý7UDQVSRUWý$OJRULWKPVý'HYHORSHGýLQýWKLVý&KDSWHUýõFRQWïô

7
Q P N

9VHG EL

EL EL EL DFF VHG

VHG VHG
→

−= ñ

ρ

7
Q P N

9ZDWHU ILVK

I I X

Z
→ =

7 NILVK ZDWHU HJ→ =

( )
7

Q P

Q P W
.GLHW UHFHSWRU ILVK

UHFHSWRU UHFHSWRU

GLHW GLHW
UHFHSWRU GLHW→ −= ×

− −







 ×õ ô

OQ ì α
α

7 NEL VHG EL GHS VHG→ −= ñ

$48$7,&ý%,27$ýõFRQWïô

6HGLPHQWýWRýEHQWKLFýLQYHUWHEUDWHVã

%HQWKLFýLQYHUWHEUDWHVýWRýVHGLPHQWã

:DWHUýWRýDýVSHFLILFýILVKýGRPDLQýõLïHïñýKHUELYRUHñýRPQLYRUHñýRUýFDUQLYRUHôñýXVLQJýWKHýELRHQHUJHWLFðEDVHG
NLQHWLFýPRGHOýIRUýQRQLRQLFýRUJDQLFýFKHPLFDOVã

$ýVSHFLILFýILVKýGRPDLQýõLïHïñýKHUELYRUHñýRPQLYRUHñýRUýFDUQLYRUHôýWRýZDWHUñýXVLQJýWKHýELRHQHUJHWLFðEDVHG
NLQHWLFýPRGHOýIRUýQRQLRQLFýRUJDQLFýFKHPLFDOVã

$ýVSHFLILFýILVKýGRPDLQýõLïHïñýEHQWKLFýRPQLYRUHñýEHQWKLFýFDUQLYRUHñýZDWHUýFROXPQýKHUELYRUHñýZDWHU
FROXPQýRPQLYRUHñýRUýýZDWHUýFROXPQýFDUQLYRUHôýWRýWKHýZDWHUýGRPDLQñXVLQJýWKHýELRHQHUJHWLFðEDVHG
NLQHWLFýPRGHOýIRUýPHUFXU\ã

7 .UHFHSWRU ILVK ZDWHU (õ ô→ =

'LHWDU\ýLWHPVýWRýDýVSHFLILFýILVKýGRPDLQýõLïHïñýEHQWKLFýRPQLYRUHñýEHQWKLFýFDUQLYRUHñýZDWHUýFROXPQ
KHUELYRUHñýZDWHUýFROXPQýRPQLYRUHñýRUýýZDWHUýFROXPQýFDUQLYRUHôñýXVLQJýWKHýELRHQHUJHWLFðEDVHGýNLQHWLF
PRGHOã

7
Q P

Q P
) (GLHW UHFHSWRU ILVK

UHFHSWRU UHFHSWRU

GLHW GLHW
G→ = × ×õ ô

'LHWDU\ýLWHPVýWRýDýVSHFLILFýILVKýGRPDLQýõLïHïñýEHQWKLFýRPQLYRUHñýEHQWKLFýFDUQLYRUHñýZDWHUýFROXPQ
KHUELYRUHñýZDWHUýFROXPQýRPQLYRUHñýRUýýZDWHUýFROXPQýFDUQLYRUHôñýXVLQJýWKHýWLPHýWRýVWHDG\ðVWDWHðEDVHG
NLQHWLFýPRGHOýã
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( )
7

WUHFHSWRU ILVK GLHWõ ô

OQ
→ =

− −









ì α
α

$48$7,&ý%,27$ýõFRQWïô

$ýVSHFLILFýILVKýGRPDLQýõLïHïñýEHQWKLFýRPQLYRUHñýEHQWKLFýFDUQLYRUHñýZDWHUýFROXPQýKHUELYRUHñýZDWHU
FROXPQýRPQLYRUHñýRUýýZDWHUýFROXPQýFDUQLYRUHôýWRýWKHýDVVRFLDWHGýGLHWDU\ýLWHPVñýXVLQJýWKHýWLPHýWR
VWHDG\ðVWDWHðEDVHGýNLQHWLFýPRGHOã

ZKHUHã

.UHFHSWRUðGLHW  UHFHSWRUðGLHWýSDUWLWLRQýFRHIILFLHQW
NPSñDFFðVZ  DFFXPXODWLRQýIURPýVXUIDFHýZDWHUñýIRUýPDFURSK\WHVýõìîGD\ô
NPSñGHSðVZ  GHSXUDWLRQýWRýVXUIDFHýZDWHUñýIRUýPDFURSK\WHVýõìîGD\ô
NELñDFFðVHG  DFFXPXODWLRQýIURPýVHGLPHQWñýIRUýEHQWKLFýLQIDXQDýõìîGD\ô
NELñDFFðZ  DFFXPXODWLRQýIURPýZDWHUñýIRUýEHQWKLFýLQIDXQDýõìîGD\ô
NELñGHSðVHG  GHSXUDWLRQýWRýVHGLPHQWñýIRUýEHQWKLFýLQIDXQDýõìîGD\ô
NELñGHSðZ  GHSXUDWLRQýWRýZDWHUñýIRUýEHQWKLFýLQIDXQDýõìîGD\ô
NHJý  HOLPLQDWLRQýYLDýWKHýJLOOVñýIRUýILVKýõìîGD\ô
NXý  XSWDNHýUDWHýFRQVWDQWýIRUýILVKýIURPýZDWHUýYLDýWKHýJLOOVýõìîNJðGD\ô
QEL  QXPEHUýRIýRUJDQLVPVýFRPSULVLQJýWKHýEHQWKLFýLQYHUWHEUDWHýGRPDLQ
QGLHW  QXPEHUýRIýFRQWDPLQDWHGýýLWHPVýFRPSULVLQJýWKHýSRWHQWLDOýGLHW
QI  QXPEHUýRIýRUJDQLVPVýFRPSULVLQJýDýVSHFLILFýILVKýGRPDLQ
QUHFHSWRU  QXPEHUýRIýUHFHSWRUV
PEL  PDVVýRIýLQGLYLGXDOýRUJDQLVPVýFRPSULVLQJýWKHýEHQWKLFýLQYHUWHEUDWHýGRPDLQ

õ�Jô
PGLHW  PDVVýRIýLQGLYLGXDOýýLWHPVýFRPSULVLQJýWKHýSRWHQWLDOýGLHWýõ�Jô
PI  PDVVýRIýLQGLYLGXDOýRUJDQLVPVýFRPSULVLQJýDýVSHFLILFýILVKýGRPDLQýõ�Jô
PUHFHSWRU  PDVVýRIýLQGLYLGXDOýUHFHSWRUVýõ�Jô
Wû  ý WLPHýUHTXLUHGýWRýUHDFKýûýSHUFHQWýRIýWKHýVWHDG\ðVWDWHýYDOXHýZKHQýWKH

FRQFHQWUDWLRQýLQýWKHýVRXUFHýLVýDSSUR[LPDWHO\ýFRQVWDQWýZLWKýWLPHýõGD\ô
9PS  YROXPHýRIýWKHýPDFURSK\WHýLQýWKHýFHOOýõ/ô
9VHG  YROXPHýRIýVHGLPHQWýLQýWKHýFHOOýõ/ô
9Z  YROXPHýRIýZDWHUýLQýWKHýFHOOýõ/ô
'VHG  EXONýGHQVLW\ýRIýVHGLPHQWýõJî/ô
)G  IHHGLQJýUDWHýFRQVWDQWýõNJ>SUH\@îNJ>SUHGDWRU@ðGD\ô
(  HIILFLHQF\ýRIýWUDQVIHUýRIýFKHPLFDO
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G1

GW

1

9
Y , $

/S $S

$
G G 6= õæðìô

� 7KHýDFFXPXODWLRQýRIýFKHPLFDOVýE\ýZRRGýLVýQRWýZHOOýXQGHUVWRRGâýWKHUHIRUHñýWUHHVýLQ
75,0ï)D7(ýFRQVLVWýRIýOHDYHVýRQO\ýDQGýQRWýVWHPVýRUýURRWVñýH[FHSWýWRýWKHýH[WHQWýWKDWýVWHPV
DUHýFRQGXLWVýRIýFKHPLFDOVýIURPýOHDYHVï

æïëïìïìýý7UDQVIHUýRIý3DUWLFOHVýDQGý5DLQýWRý6XUIDFHýRIý/HDI

7KHýVXUIDFHýRIýWKHýOHDIýLQFOXGHVãýýGU\ýSDUWLFXODWHýPDWWHUýGHSRVLWHGýWRýWKHýSODQWýVXUIDFHñ
SDUWLFOHVýGHSRVLWHGýWRýWKHýSODQWýVXUIDFHýLQýUDLQýZDWHUñýDQGýUDLQýZDWHUýFRQWDLQLQJýJDVHRXVýFKHPLFDOïý
'HSRVLWLRQýLVýGHILQHGýKHUHýDVýWKHýPDVVýWUDQVIHUýRIýVXVSHQGHGýSDUWLFXODWHVýIURPýDLUýWRýWKHýSODQW
VXUIDFHïýý(OVHZKHUHýõHïJïñý/LQGEHUJýHWýDOïýìääëôñýWKHýGHSRVLWLRQýRIýFKHPLFDOVýWRýSODQWVýLVýGHILQHG
WRýLQFOXGHýWKHýJDVHRXVýIUDFWLRQýRIýWKHýSROOXWDQWVýWKDWýFRPHýLQWRýFRQWDFWýZLWKýSODQWVïýý7KHýXSWDNHýRI
JDVHRXVýSROOXWDQWVýLQý75,0ï)D7(ýLVýWUHDWHGýEHORZï

'U\ýRUýZHWýGHSRVLWLRQýWRýWKHýVXUIDFHýRIýWKHýOHDIýLVýWKHýGHSRVLWLRQýYHORFLW\ýWLPHVýWKHýOHDI
LQWHUFHSWLRQýIUDFWLRQïýý7KHýOHDIýLQWHUFHSWLRQýIUDFWLRQýõ,ôýLVýWKHýIUDFWLRQýRIýSDUWLFOHVýWKDWýODQGýRQýWKH
OHDIâýWKXVýìð,ýLVýWKHýIUDFWLRQýWKDWýODQGVýRQýVRLOïýý,WýLVýFRPPRQýIRUýDýFRQFHQWUDWLRQýRIýDýGHSRVLWHG
SDUWLFXODWHýFKHPLFDOýWRýEHýHVWLPDWHGýZLWKýUHVSHFWýWRýWKHýOHDIýRUýDERYHðJURXQGýSODQWýPDVVïý
+RZHYHUñýZKHQýWKDWýFRQFHQWUDWLRQýLVýHVWLPDWHGñýLWýLVýRIWHQýIRUJRWWHQýWKDWýPRVWýRIýWKHýFKHPLFDO
PDVVýLVýVWLOOýRQýWKHýSODQWýUDWKHUýWKDQýLQýLWï

'U\ý'HSRVLWLRQýRIý3DUWLFOHVýWRý6XUIDFHýRIý3ODQWý/HDYHV

'U\ýGHSRVLWLRQýLVýHVWLPDWHGýE\ýPXOWLSO\LQJýWKHýSUHGLFWHGýDLUýFRQFHQWUDWLRQýDWýJURXQGýOHYHO
E\ýWKHýGHSRVLWLRQýYHORFLW\ýõ8ï6ïý(3$ýìääæDôïýý7KXVñýDýIOX[ýHTXDWLRQýWKDWýH[SUHVVHVýGU\ýGHSRVLWLRQ
WRýWKHýOHDIñýIURPýYDQýGHý:DWHUýõìääèôýIROORZVïýý1RWHýWKDWýWKHýDUHDýRIýVRLOýDQGýWKDWýDVVRFLDWHGýZLWK
DQýDLUýYROXPHýHOHPHQWýPD\ýEHýGLIIHUHQWï

ZKHUHã

1/S  ý PDVVýRIýFKHPLFDOýGHSRVLWLQJýRQýOHDIýVXUIDFHVýIURPýSDUWLFXODWHýPDWWHUýLQýDLU
õNJô

1$Sý  ý PDVVýRIýSDUWLFOHðERXQGýFKHPLFDOýLQýDLUýõNJô
9$ýý  ý YROXPHýRIýDLUýYROXPHýHOHPHQWýõPêô
YGý  ý GU\ýGHSRVLWLRQýYHORFLW\ýRIýSDUWLFOHVýõPîGô
,Gý  ý IUDFWLRQýRIýGU\ðGHSRVLWLQJýFKHPLFDOýWKDWýLVýLQWHUFHSWHGýE\ýSODQWýFDQRS\

õXQLWOHVVñýEHORZô
$6ý  ý VRLOýDUHDýõPëô
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õ : ôõ DUHDô/= − − − ×ì ì α ρ õæðëô

7
Y , $

9$S /S
G G 6

$
→ = õæðêô

7
Y , $

9/S $S
G G 6

$
→ = õæðéô

7KHýLQWHUFHSWLRQýIUDFWLRQýIRUýGU\ýGHSRVLWLRQýõ,GôýPD\ýEHýFDOFXODWHGýXVLQJýWKHýIROORZLQJ
HTXDWLRQýõ%DHVýHWýDOïýìäåéôãý

ZKHUHã

ûý  ý YHJHWDWLRQýDWWHQXDWLRQýIDFWRUýõPëîNJô
'DUHDý  ý ZHWýDERYHðJURXQGýQRQðZRRG\ýYHJHWDWLRQýELRPDVVýLQYHQWRU\ýSHUýXQLWýDUHD

õNJîPëô
:/  ý ZDWHUýFRQWHQWýRIýOHDIýõPDVVîPDVVñýXQLWOHVVô

7KHýZDWHUýFRQWHQWýDGMXVWVý'DUHDýWRýUHSUHVHQWýGU\ýELRPDVVïýý7KHýHTXDWLRQýZDVýRULJLQDOO\
GHULYHGýIRUýSDVWXUHýJUDVVHVýDQGýKD\ýDQGýH[SDQGHGýWRýRWKHUýFURSVïýý)RUýWKLVýUHDVRQñýWKHýELRPDVV
VKRXOGýQRWýLQFOXGHýZRRGïýý7KHýYHJHWDWLRQýDWWHQXDWLRQýIDFWRUýõVRPHWLPHVýFDOOHGýWKHýIROLDU
LQWHUFHSWLRQýFRQVWDQWôýLVýVRPHWLPHVýHTXLYDOHQWýWRýWKHýVXUIDFHýDUHDýRIýOHDYHVýGLYLGHGýE\ýSODQW
ELRPDVVýõYDQýGHý:DWHUýìääèôýRUýWKHýOHDIýELRPDVVýLIýWKHýSODQWýLVýZRRG\ï

7KXVñ

ZKHUHã

7$Sð/S  WUDQVIHUýIDFWRUýIURPýSDUWLFXODWHýSKDVHýRIýDLUýWRýVXUIDFHýRIýSODQWýOHDIýõSURFHVV
RFFXUVýZKHQýLWýLVýQRWýUDLQLQJô

,IýLWýLVýDVVXPHGýWKDWýSDUWLFOHVýDUHýEORZQýRIIýWKHýSODQWýZLWKýZLQGýDWýDýUDWHýWKDWýHTXDOVýWKHýGHSRVLWLRQ
UDWHýWRýOHDYHVñýDQGýDOOýSDUWLFOHVýDUHýGLVSHUVHGýLQýDLUñý

ZKHUHã

7/SÚ$S  WUDQVIHUýIDFWRUýIURPýVXUIDFHýRIýSODQWýOHDIýWRýSDUWLFXODWHýSKDVHýRIýDLUýõSURFHVV
RFFXUVýZKHQýLWýLVýQRWýUDLQLQJô

:HWý'HSRVLWLRQýWRý3ODQWV

5DLQýVFDYHQJHVýVRPHýRIýWKHýFKHPLFDOýPDVVýIURPýWKHýYDSRUýSKDVHýDQGýSDUWLFXODWHýSKDVHýRI
DLUïýý:HWýGHSRVLWLRQýUHVXOWLQJýIURPýWKHVHýSURFHVVHVýPD\ýEHýPRGHOHGýGLVWLQFWO\ýZLWKýWKHýVDPH
HTXDWLRQïýý7KHýUDWHýRIýPDVVýWUDQVIHUýRIýYDSRUðSKDVHýRUýSDUWLFXODWHýSKDVHýPHUFXU\ýIURPýDLUýWRýUDLQ



&+$37(5ýæ
%,27,&ý$/*25,7+06

129(0%(5ýìäää æðìê 75,0ï)$7(ý76'ý92/80(ý,,ýõ'5$)7ô

G1

GW

1

9
Z - $ ,

/S $

$
U UDLQ 6 := × × × × õæðèô

,
/$, 6

UDLQ
HZ

6
UDLQ

=
×

−












−
×



ì

ë

ê

OQ

õæðçô

7
9
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$
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ì

õæðæô

G1

GW

1

9
Z - $ ,

/S $S

$
U UDLQ 6 := × × × × õæðåô

ZDWHUýDQGýWRýWKHýVXUIDFHýRIýWKHýSODQWýOHDIýLVýGHVFULEHGýE\ýWKHýIROORZLQJýHTXDWLRQýõPRGLILHGýIURP
YDQýGHý:DWHUýìääèôã

ZKHUHãýý

1/Sý  ý PDVVýRIýFKHPLFDOýRQýVXUIDFHýRIýOHDIýõNJô
1$  PDVVýRIýFKHPLFDOýLQýJDVýSKDVHýRIýDLUýõNJô
9$ý  ý YROXPHýRIýDLUýõPêô
-UDLQý  ý UDLQýUDWHýõPîGô
ZUý  ý ZDVKRXWýUDWLRýõPDVVýFKHPLFDOîYROXPHýUDLQýªýPDVVýFKHPLFDOîYROXPHýDLUô
$6ý  ý DUHDýRIýVRLOýõPëô
,:ý  ý LQWHUFHSWLRQýIUDFWLRQýIRUýZHWýGHSRVLWLRQýõXQLWOHVVô

7KHýLQWHUFHSWLRQýIUDFWLRQýPD\ýEHýFDOFXODWHGýXVLQJýWKHýIROORZLQJýHTXDWLRQýIURPý0XOOHUýDQG
3URKOýõìääêôïýý7KHýIUDFWLRQýLVýGHSHQGHQWýRQýKRZýPXFKýZDWHUýWKHýOHDIýFDQýKROGñýWKHýWRWDOýDPRXQW
RIýUDLQIDOOñýDQGýWKHýDELOLW\ýRIýWKHýHOHPHQWýRUýFRPSRXQGýWRýVWLFNýWRýWKHýOHDIï

ZKHUHã

/$,ý  ìðVLGHGýOHDIðDUHDýLQGH[ýõPëýWRWDOýOHDIýDUHDýîýPëýXQGHUO\LQJýVRLOýDUHDô
6ý  ý YHJHWDWLRQðGHSHQGHQWýOHDIðZHWWLQJýIDFWRUýõUHWHQWLRQýFRHIILFLHQWôýõPô
UDLQý  ý DPRXQWýRIýUDLQIDOOýRIýDýUDLQIDOOýHYHQWýõPô

,Iý,ZýLVýFDOFXODWHGýWRýEHýJUHDWHUýWKDQýìñýWKHQýWKHýYDOXHýPXVWýEHýVHWýWRýìïýý7KXVñ

ZKHUHã

7$ð/Sý  ýWKHýWUDQVIHUýIDFWRUýIURPýWKHýYDSRUýSKDVHýRIýDLUýWRýWKHýOHDIýVXUIDFH

7KHýUDWHýRIýPDVVýWUDQVIHUýRIýSDUWLFXODWHðSKDVHýPHUFXU\ýIURPýDLUýWRýUDLQýZDWHUýDQGýWRýWKH
VXUIDFHýRIýWKHýSODQWýOHDIýPD\ýEHýGHVFULEHGýE\ýDQýDQDORJRXVýHTXDWLRQã
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7
9

Z - $ ,$S /S
$

U UDLQ 6 :→ = × × × ×
ì

õæðäô

G1

GW
1

/S

/S= − ×èæ çï õæðìíô

7/S 6V→ = èæ çï õæðììô

7 H/3 6V
UDLQ

→
−= −ì í íííêï õæðìëô

ZKHUHã

1/Sý  ý PDVVýRIýFKHPLFDOýRQýVXUIDFHýRIýOHDIýõNJô
1$Sý  ýý PDVVýRIýFKHPLFDOýLQýSDUWLFXODWHýSKDVHýRIýDLUýõNJîPêô
9$  YROXPHýRIýDLUýõPêô
ZUý  ý ZDVKRXWýUDWLRýõPDVVýFKHPLFDOîYROXPHýUDLQýªýPDVVýFKHPLFDOîYROXPHýDLUô
-UDLQý  ý UDWHýRIýUDLQIDOOýõPîGô
$6ý  ý DUHDýRIýVRLOýõPëô
,:ý  ý LQWHUFHSWLRQýIUDFWLRQýõXQLWOHVVñýVHHýHTXDWLRQýDERYHô

7KXVñ

ZKHUHã

7$SÚ/Sý  ýWKHýWUDQVIHUýIDFWRUýIURPýSDUWLFOHVýLQýDLUýWRýWKHýOHDIýVXUIDFH

:DVKRIIýRIý&KHPLFDOýIURPý3ODQWý6XUIDFH

,WýKDVýEHHQýREVHUYHGýWKDWýSDUWLFOHVýRQýWKHýVXUIDFHýRIýFRQLIHUýOHDYHVýDUHýZDVKHGýRIIýõGXULQJ
UDLQýHYHQWVôýDFFRUGLQJýWRýILUVWðRUGHUýNLQHWLFVýZLWKýDýUDWHýFRQVWDQWýRIýíïíéýSHUýPLQýõ0F&XQHýDQG
/DXYHUýìäåçôïýý7KHýUDWHýRIýíïíéýSHUýPLQýLVýHTXLYDOHQWýWRýëïéýSHUýKRXUýRUýèæïçýSHUýGD\ïýý,WýPD\ýEH
DVVXPHGýWKDWýWKHýSDUWLFOHVýGHSRVLWHGýLQýUDLQýZDWHUýDQGýWKHýFKHPLFDOýGLVVROYHGýLQýUDLQýZDWHUýLV
ZDVKHGýRIIýDWýWKHýVDPHýUDWHïýý7KXVñ

DQG

ZKHUHã

7/SÚ6V  WUDQVIHUýIDFWRUýIURPýVXUIDFHýRIýOHDIýWRýVXUIDFHýVRLOýGXULQJýUDLQýõGðìô

$QýDOWHUQDWLYHýW\SHýRIýWUDQVIHUýZRXOGýEHýDQýLQVWDQWDQHRXVýWUDQVIHUýDWýWKHýHQGýRIýDýUDLQýHYHQWñ
ZKHUHýWKHýWUDQVIHUýZRXOGýDOVRýEHýGHULYHGýIURPý0F&XQHýDQGý/DXYHUýõìäåçôã
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7 N/S / /3 /→ −= õæðìêô

7 N/ /S /3 /→ −= ×í íìï õæðìéô

ZKHUHã

7/SÚ6V  WUDQVIHUýIDFWRUýIURPýVXUIDFHýRIýOHDIýWRýVXUIDFHýVRLOýGXULQJýUDLQ
õLQVWDQWDQHRXVô

UDLQ  FXPXODWLYHýDPRXQWýRIýUDLQýGXULQJýUDLQýHYHQWýõPô

7KHýLPSOHPHQWDWLRQýRIýWKLVýWUDQVIHUýPD\ýEHýUHTXLUHGýLIýWKHýKLJKýILUVWðRUGHUýUDWHýFRQVWDQWýDERYH
õZKLFKýLVýHTXLYDOHQWýWRýëïéýSHUýKRXUôýFDXVHVýLQVWDELOLW\ýLQý/62'(ñýWKHýGLIIHUHQWLDOýHTXDWLRQ
VROYHUï

1RWHýWKDWýLWýPD\ýQRWýEHýDVVXPHGýWKDWýWKHýWUDQVIHUýIDFWRUýIRUýORVVýWRýVRLOýLVýWKHýVDPHýDVýWKH
WUDQVIHUýIURPýWKHýYDSRUýSKDVHýRIýDLUýRUýSDUWLFOHVýLQýDLUýYLDýUDLQýõDVýLVýDVVXPHGýZLWKýGU\
GHSRVLWLRQôïýý,QýRUGHUýWRýKDYHýWKLVýRSWLRQñýWKHýYDSRUýSKDVHýDQGýSDUWLFXODWHýSKDVHýRIýWKHýFKHPLFDOýLQ
UDLQýZDWHUýRQýWKHýVXUIDFHýRIýWKHýOHDIýZRXOGýKDYHýWRýEHýWUDFNHGýVHSDUDWHO\ñýDQGýWZRýWUDQVIHUýIDFWRUV
WRýVXUIDFHýVRLOýZRXOGýEHýUHTXLUHGï

7UDQVIHUýRIý&KHPLFDOýWRý/HDIýIURPý3DUWLFOHVýRQý3ODQW

7KHýIUDFWLRQýRIýGHSRVLWHGýFKHPLFDOýWKDWýHQWHUVýWKHýSODQWýFXWLFOHýSHUýGD\ýLVýYHU\ýXQFHUWDLQïý
,WýGHSHQGVýRQýWKHýUHODWLYHýFRQFHQWUDWLRQVýLQýWKHýSODQWýDQGýSDUWLFOHVýDWýHTXLOLEULXPýõZKLFKýLV
XQNQRZQôñýDVýZHOOýDVýWKHýWLPHýWRýHTXLOLEULXPïýý,WýLVýVRPHWLPHVýDVVXPHGýWKDWýFKHPLFDOVýDWWDFKHGýWR
SDUWLFOHVýUHDFKýLQVWDQWDQHRXVýVROXWLRQýHTXLOLEULXPýZLWKýSODQWýWLVVXHVýZKHQýWKH\ýODQGýRQýWKHýSODQWïý
,IýWKDWýDVVXPSWLRQýLVýPDGHýIRUýVRPHýFKHPLFDOVýõHïJïñýPHUFXU\ôñý75,0ï)D7(ýLVýOLNHO\ýWR
RYHUHVWLPDWHýWKHýFRQWULEXWLRQýRIýWKHýSDUWLFOHVýWRýXSWDNHýRIýWKHýFKHPLFDOýE\ýWKHýSODQWýõ/LQGEHUJ
ìäääDôïýý)RUýDýFKHPLFDOýWKDWýLVýWLJKWO\ýDQGýFKHPLFDOO\ýERXQGýWRýSDUWLFOHVýLQýDLUýõHïJïñý+JôñýDQ
LQLWLDOýDVVXPSWLRQýRIýíïëýSHUýGD\ýPD\ýEHýDSSURSULDWHïýý%HFDXVHýSDUWLFOHVýFRYHUýRQO\ýDýVPDOO
IUDFWLRQýRIýWKHýVXUIDFHýRIýWKHýSODQWñýLWýLVýDVVXPHGýWKDWýWKHýUDWHýRIýWUDQVIHUýIURPýOHDYHVýWRýSDUWLFOHV
LVýìýSHUFHQWýRIýWKHýUDWHýRIýWUDQVIHUýLQýWKHýRWKHUýGLUHFWLRQýõíïííëýSHUýGD\ôïýý7KHýUDWHýPD\ýEHýKLJKHU
IRUýWKHýWUDQVIHUýRIýPHUFXU\ýIURPýWKHýSODQWýWRýDýGLVVROYHGýVWDWHýLQýUDLQýZDWHUñýEXWýQRýLQIRUPDWLRQýLV
DYDLODEOHýRQýWKLVïýý1RWHýWKDWýWKHVHýGHIDXOWýYDOXHVýZLOOýFKDQJHýLIýXQLWVýRIýWLPHýFKDQJHï

ZKHUHã

7/SÚ/  WUDQVIHUýIDFWRUýIURPýOHDIýVXUIDFHýWRýOHDI
7/Ú/S  WUDQVIHUýIDFWRUýIURPýOHDIýWRýOHDIýVXUIDFH

7UDQVIRUPDWLRQVýRQýWKHý/HDI

7UDQVIRUPDWLRQVýRIýFKHPLFDOVýLQýSDUWLFXODWHýPDWWHUýRQýWKHýVXUIDFHýRIýSODQWýOHDYHVýDUH
DVVXPHGýWRýRFFXUýDWýWKHýVDPHýUDWHýDVýWUDQVIRUPDWLRQVýLQýDLUï
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æïëïìïëýý8SWDNHýRIý*DVHRXVý&KHPLFDOýLQWRý)ROLDJH

7KHýGLIIXVLRQýSDWKZD\ýLVýYDOLGýIRUýDOOýJDVHRXVýIRUPVýRIýFKHPLFDOVñýLQFOXGLQJýRUJDQLF
FRPSRXQGVýDQGýPHUFXU\ýVSHFLHVïýý7KHýGLIIXVLRQýIURPýDLUýWRýSODQWVýLVýEDVHGýRQýWZRýUHVLVWDQFHVýLQ
SDUDOOHOãýýDôýWKHýVHULHVýUHVLVWDQFHýRIýVWRPDWDýDQGýPHVRSK\OOýDQGýEôýWKHýVHULHVýUHVLVWDQFHýRIýDLUýDQG
FXWLFOHïýý,WýLVýDVVXPHGýWKDWýDýFKHPLFDOýIUDFWLRQýWKDWýLVýLQýWKHýSODQWýFXWLFOHýRUýPHVRSK\OOýLVýLQVLGHýRI
WKHýSODQWñýEXWýWKDWýWKHýFKHPLFDOýLQVLGHýRIýWKHýVWRPDýEXWýRXWVLGHýRIýWKHýPHVRSK\OOýLVýRXWVLGHýRIýWKH
SODQWïýýý,WýVKRXOGýEHýQRWHGýWKDWýWKHýUHVLVWDQFHýLVýWKHýLQYHUVHýRIýWKHýFRQGXFWDQFHïýý'DPDJHýWRýWKH
SODQWýõHïJïñýIURPýLQVHFWýKHUELYRU\ôýFDQýDOVRýFRQWULEXWHýVLJQLILFDQWO\ýWRýWKHýWUDQVSRUWýRIýQXWULHQWV
IURPýSODQWýOHDYHVýõ+DUJURYHýìäääôïýý+RZHYHUñýWKHýFRQWULEXWLRQýRIýLQVHFWýRUýRWKHUýVRXUFHVýRI
GDPDJHýWRýWKHýGLIIXVLRQýRIý+JýLQWRýDQGýRXWýRIýWKHýSODQWýLVýXQNQRZQýDQGýQRWýLQFRUSRUDWHGýLQWR
75,0ï)D7(ï

6WRPDWDOý&RQGXFWDQFH

7KHýVWRPDWDOýFRQGXFWDQFHýRIýJDVHRXVýFKHPLFDOVýLQWRýWKHýOHDIýPD\ýEHýGHWHUPLQHGýEDVHGýRQ
WKHýVWRPDWDOýFRQGXFWDQFHýRIýZDWHUýYDSRUïýý7KHýRQO\ýFKHPLFDOðVSHFLILFýSDUDPHWHUýWKDWýLVýUHTXLUHG
LVýWKHýPROHFXODUýZHLJKWýRIýWKHýFKHPLFDOïýý2QHýPHDQVýWRýHVWLPDWHýWKHýVWRPDWDOýFRQGXFWDQFHýLVýWKH
IROORZLQJý

ZKHUHã

JVWRPDWDý  ý FRQGXFWDQFHýRIýFKHPLFDOýWKURXJKýWKHýVWRPDWDýõPîVô
JZDWHUý  ý FRQGXFWDQFHýRIýZDWHUýWKURXJKýWKHýVWRPDWDýõPîVô
0:  ý PROHFXODUýZHLJKWýRIýFKHPLFDO

&RQGXFWDQFHýRIýZDWHUýWKURXJKýWKHýVWRPDWDýPD\ýEHýFDOFXODWHGýXVLQJýRQHýRIýWKHýIROORZLQJ
DOJRULWKPVïýý7KHýILUVWýLVýWDNHQýIURPý%HQQHWWýHWýDOïýõìääåôýDQGý7UDSSýõìääèôýDQGýKDVýEHHQ
LPSOHPHQWHGýLQý75,0ï)D7(ã

ZKHUHã

JZDWHUý  ý FRQGXFWDQFHýWKURXJKýWKHýVWRPDWDýõPîGô
=$  IXJDFLW\ýFDSDFLW\ýRIýFKHPLFDOVýLQýWKHýYDSRUýSKDVHýRIýDLUýõPRO3DðìPêô
UK  UHODWLYHýKXPLGLW\ýõXQLWOHVVô
7ý  ý WHPSHUDWXUHýõGHJUHHVý.HOYLQô

6WRPDWDOýFRQGXFWDQFHýRIýZDWHUýDQGýFKHPLFDOVýVKRXOGýEHýDGMXVWHGýWRý]HURýDWýQLJKWï
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$OWHUQDWLYHO\ñýWKHýVWRPDWDOýFRQGXFWDQFHýRIýZDWHUýPD\ýEHýFDOFXODWHGýõ5LHGHUHUýìääèôýXVLQJ
WKHýIROORZLQJýHTXDWLRQïýý7KLVýRSWLRQýKDVýQRWý\HWýEHHQýLPSOHPHQWHGýLQý75,0ï)D7(ã

ZKHUHã

JZDWHUý  FRQGXFWDQFHýRIýZDWHUýWKURXJKýWKHýVWRPDWDýõPîGô
'$

+ë2  GLIIXVLRQýFRHIILFLHQWýRIýZDWHUýLQýDLUýõPëîGô
QD6  QXPEHUýRIýVWRPDWDýLQýOHDIýõQôýWLPHVýDUHDýRIýìýVWRPDýGLYLGHGýE\ýDUHDýRIýOHDI

õD6ô
û  PHDQýGHJUHHýRIýRSHQLQJýRIýVWRPDWDOýSRUHVñýEHWZHHQýíýDQGýì
[6  GHSWKýRIýHOOLSWLFDOýSRUHýõPô
\6  PHDQýSRUHýUDGLXVýõPô

,IýWKLVýODWWHUýDOJRULWKPýLVýXVHGñýLWýVKRXOGýEHýQRWHGýWKDWýFRQGXFWDQFHýYDULHVýZLWKýWHPSHUDWXUHïýý,Q
WKHýëí(ýWRýéí(&ýWHPSHUDWXUHýUDQJHñýWKHýYDSRUýIOX[ýIURPýOHDYHVýKDVýEHHQýREVHUYHGýWRýGRXEOHýZLWK
Dýìí(ýULVHýLQýWHPSHUDWXUHýõ/HRQDUGýHWýDOïýìääåôñýVRýYDULDELOLW\ýLQýWHPSHUDWXUHýFRXOGýFRQWULEXWH
VLJQLILFDQWO\ýWRýWKHýXQFHUWDLQW\ýLQýWKLVýW\SHýRIýWUDQVIHUï

0HVRSK\OOý&RQGXFWDQFH

,WýLVýVXJJHVWHGýWKDWýIRUýPRVWýRUJDQLFýFKHPLFDOýVSHFLHVýDQGýPRVWýSODQWýVSHFLHVñýWKHýVWRPDWDO
RUýFXWLFXODUýFRQGXFWDQFHýLVýWKHýUDWHðOLPLWLQJýSDWKZD\ýõ5LHGHUHUýìääèôïýý7KHUHIRUHñýIRUýPRVW
FKHPLFDOVñýWKHUHýLVýQRýQHHGýWRýFRQVLGHUýPHVRSK\OOýõLQQHUýWLVVXHôýFRQGXFWDQFHïýý+RZHYHUñýVRPH
ZRUNýZLWKýPHUFXU\ýFLWHGýLQý/LQGEHUJýHWýDOïýõìääëôýVXJJHVWVýWKDWý¦UHVLVWDQFHýRQýRUýZLWKLQ
PHVRSK\OOýVXUIDFHVýGRPLQDWHVýWKHýDWPRVSKHUHðOHDIýGLIIXVLYHýSDWKýRIý+Jíï§ýý6HHý6HFWLRQý$ïìïìýRI
$SSHQGL[ý$ïý

7RWDOý&RQGXFWDQFHýRIýWKHý6WRPDWDOý3DWKZD\

7KXVñýWKHýWRWDOýFRQGXFWDQFHýRIýWKHýVWRPDWDOýSDWKZD\ýLVã

ZKHUHã

J6  ý FRQGXFWDQFHýRIýVWRPDWDOýSDWKZD\ñýLQFOXGLQJýPHVRSK\OOýõPîGô
J6WRPDWD  FRQGXFWDQFHýRIýVWRPDWDýõPîGô
J6WRPDWD  FRQGXFWDQFHýRIýPHVRSK\OOýõPîGô
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%RXQGDU\ðOD\HUý&RQGXFWDQFH

7KHýERXQGDU\ðOD\HUýFRQGXFWDQFHýLVýGHILQHGýE\ýWKHýIROORZLQJýHTXDWLRQã

ZKHUHã

J%  FRQGXFWDQFHýRIýWKHýERXQGDU\ýOD\HUýõPîGô
'$  ý GLIIXVLRQýFRHIILFLHQWýRIýFKHPLFDOýWKURXJKýVWLOOýDLUýõPëîGô
ó$3ý  WKLFNQHVVýRIýDLUýERXQGDU\ýOD\HUýRYHUýSODQWýõPô

7KHýERXQGDU\ýOD\HUýWKLFNQHVVýõó$3ýLQýPôýPD\ýEHýDSSUR[LPDWHGýE\ýWKHýIROORZLQJýHTXDWLRQýõ1REHO
ìääìôñýRUýWKHýYDOXHýPD\ýEHýDVVXPHGýõHïJïñýíïííìýPýLQý5LHGHUHUýìääèñýíïííèýPýLQý0F.RQH
ìääêDñEñFôïýý7KHýFRQVWDQWýRIýíïííéýLVýWKHýVTXDUHýURRWýRIýWKHýYLVFRVLW\ýRIýDLUýDWýëíýGHJUHHVý&HOVLXVñ
ìïèìý[ýìíðèýPëýSHUýVHFRQGýõ:LOPHUýDQGý)ULFNHUýìääçôïý

ZKHUHã

O  OHQJWKýRIýIODWýOHDIýõPô
Y  ZLQGýYHORFLW\ýõPîVô

&XWLFXODUý&RQGXFWDQFH

7KHýFXWLFXODUýFRQGXFWDQFHýõPDVVýWUDQVIHUýFRHIILFLHQWýIURPýDLUýRXWVLGHýRIýWKHýSODQWýWRýWKH
FXWLFOHôýýLVýGHILQHGýE\ýWKHýIROORZLQJýHTXDWLRQýõ5LHGHUHUýìääèôã

ZKHUHã

JFXWLFOH  FRQGXFWDQFHýRIýWKHýFXWLFOHýõPîVô
3&  SHUPHDQFHýRIýWKHýFXWLFOHýõPîVô
.$:  DLUðZDWHUýSDUWLWLRQýFRHIILFLHQWýõXQLWOHVVô

&XWLFXODUýSHUPHDQFHýKDVýEHHQýPHDVXUHGýLQý&LWUXVýDXUDQWLXPýOHDYHVñýDQGýWKHýIROORZLQJ
UHODWLRQVKLSýZDVýGHULYHGýõ5LHGHUHUýìääèôïýý7KHýYDULDELOLW\ýRIýWKLVýUHODWLRQVKLSýZLWKýSODQWýVSHFLHV
LVýXQNQRZQï
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,QýDGGLWLRQñý.$:ýLVýHTXLYDOHQWýWRý=$LUî=:ïýý7KXVñ

ZKHUHã

JFXWLFOH  FRQGXFWDQFHýRIýWKHýFXWLFOHýõPîGñýQRWHýFKDQJHýLQýXQLWVô
=:  FDSDFLW\ýõ=ðIDFWRUôýRIýFKHPLFDOVýLQýZDWHUýõPRO3DðìPêô
=DLU  FDSDFLW\ýõ=ðIDFWRUôýRIýFKHPLFDOVýLQýDLUñýLQFOXGLQJýSDUWLFXODWHVýõPRO3DðìPêô

7KHýFXWLFXODUýFRQGXFWDQFHýPXVWýEHýSXWýLQýVHULHVýZLWKýUHVLVWDQFHýWKURXJKýWKHýDLUýRQýWKHýOHDI
VXUIDFHýWRý\LHOGýWKHýWRWDOýFXWLFXODUýFRQGXFWDQFHýõDLUýWRýSODQWôñýDGMXVWHGýIRUýFDSDFLW\ýõ=ðIDFWRUôýRI
WKHýDLUýDQGýOHDIïýý7KXVãýý

ZKHUHã

J%  FRQGXFWDQFHýRIýWKHýERXQGDU\ýOD\HUýõPîGô
JFXWLFOH  FRQGXFWDQFHýRIýWKHýFXWLFOHýõPîGô
J&  ý WRWDOýFRQGXFWDQFHýRIýWKHýFXWLFXODUýSDWKñýLQFOXGLQJýWKHýDLUýERXQGDU\ýOD\HU

õPîGô

5LHGHUHUýõìääèôýKDVýGHULYHGýWKHýIOX[ýHTXDWLRQýIRUýGLIIXVLRQýLQýDQGýRXWýRIýSODQWýOHDYHVï

ZKHUHã

1/  PDVVýRIýFKHPLFDOýLQýOHDIýFRPSDUWPHQWýõJô
1$  PDVVýRIýFKHPLFDOýLQýDLUýFRPSDUWPHQWýõJô
9$  YROXPHýRIýDLUýFRPSDUWPHQWýõPêô
9$  YROXPHýRIýOHDIýFRPSDUWPHQWýõPêô
./:  DLUîOHDIýSDUWLWLRQýFRHIILFLHQWýõXQLWOHVVô

7UDQVIHUý)DFWRUVýIRUý'LIIXVLRQ

,IýWKHý%HQQHWWýHWýDOïýõìääåôýHTXDWLRQýõZKLFKýLVýFDOFXODWHGýZLWKýUHVSHFWýWRýVRLOýDUHDôýLVýXVHG
IRUýWKHýVWRPDWDOýFRQGXFWDQFHñýWKHýWUDQVIHUýIDFWRUýIRUýGLIIXVLRQýIURPýOHDIýWRýDLUýLVã
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ZKHUHã

9/ý  ý YROXPHýRIýOHDYHVýõPêô
/$,ý  /HDIðDUHDýLQGH[ñýWKHýDUHDýRIýRQHýVLGHýRIýDýOHDIýõXQLWOHVVô
$6ýý  DUHDýRIýVRLOýõPëô
=3  FDSDFLW\ýõ=ðIDFWRUôýRIýFKHPLFDOVýLQýSODQWýõPROð3DðìPðêô
=/  FDSDFLW\ýõ=ðIDFWRUôýRIýFKHPLFDOVýLQýOHDIýõPROð3DðìPðêô

1RWHýWKDWýWKHýFRQWDFWýDUHDýDVVRFLDWHGýZLWKýWKHýFXWLFXODUýSDWKZD\ýLVýëýWLPHVýWKHý/$,
õEHFDXVHýFXWLFOHVýFRYHUýWKHýWRSýDQGýERWWRPýRIýDýOHDIôïýý,IýWKHý5LHGHUHUýõìääèôýHTXDWLRQýõZKLFKýLV
FDOFXODWHGýZLWKýUHVSHFWýWRýìðVLGHGýOHDIýDUHDôýLVýXVHGýIRUýWKHýVWRPDWDOýFRQGXFWDQFHñýWKHýWUDQVIHU
IDFWRUýLVã

=3ýPD\ýEHýFDOFXODWHGýXVLQJýWKHýIROORZLQJýHTXDWLRQñýZKLFKýUHSUHVHQWVýSODQWVýDVýPL[WXUHýRI
DLUñýZDWHUýDQGýQRQSRODUýRUJDQLFýPDWWHUýDQDORJRXVýWRýRFWDQROýõ3DWHUVRQýDQGý0DFND\ýìääèôïýý,WýLV
DVVXPHGýWKDWýWKHýIXJDFLW\ýFDSDFLW\ýRIýDýSODQWýOHDIýLVýHTXLYDOHQWýWRýWKDWýRIýDýJHQHULFýSODQWýWKDWýLVýìå
SHUFHQWýDLUñýåíýSHUFHQWýZDWHUñýDQGýëýSHUFHQWýQRQSRODUýRUJDQLFýPDWWHUï

=3ýý ýýíïìåý=$ýòýíïåíý=:ýýòýíïíëý.2:ýý[ý=: õæðëåô

6LPLODUO\ñýLIýWKHý%HQQHWWýHWýDOïýõìääåôýHTXDWLRQýõZKLFKýLVýFDOFXODWHGýZLWKýUHVSHFWýWRýVRLO
DUHDôýLVýXVHGýIRUýWKHýVWRPDWDOýFRQGXFWDQFHñýWKHýWUDQVIHUýIDFWRUýIRUýGLIIXVLRQýIURPýDLUýWRýOHDIýLVã

$QGýLIýWKHý5LHGHUHUýõìääèôýHTXDWLRQýõZKLFKýLVýFDOFXODWHGýZLWKýUHVSHFWýWRýìðVLGHGýOHDIýDUHDôýLVýXVHG
IRUýWKHýVWRPDWDOýFRQGXFWDQFHñýWKHýWUDQVIHUýIDFWRUýLVã

æïëïìïê 8SWDNHýIURPý6RLOýE\ý5RRW

7KHýXSWDNHýRIýFKHPLFDOVýE\ýSODQWýURRWVýLVýWUHDWHGýDVýDQýHTXLOLEULXPýSURFHVVïýý7ZR
DOWHUQDWLYHýDOJRULWKPVýPD\ýEHýXVHGýWRýFDOFXODWHýWKHýDFFXPXODWLRQýRIýDýFKHPLFDOýE\ýSODQWVýIURP
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: &5 5 GU\

5 5 6U GU\

6U
6U 6U GU\ õæðêéô

VRLOãýýXSWDNHýIURPýVRLOýRUýXSWDNHýIURPýVRLOýZDWHUïýý%RWKýDOJRULWKPVýDUHýGHULYHGýIURPýDQ
HTXLOLEULXPýUHODWLRQVKLSñýDQýHVWLPDWHGýWLPHýWRýHTXLOLEULXPñýDQGýWKHýDVVXPSWLRQýRIýDýILUVWýRUGHU
UDWHýRIýXSWDNHïýý7KHVHýDOJRULWKPVýGRýQRWýDSSO\ýWRýZRRG\ýWUHHýURRWVýRUýWXEHUýFURSVïýý8SWDNHýRI
FKHPLFDOVýE\ýWKHVHýW\SHVýRIýURRWVýLVýQRWýFRQVLGHUHGýLQý75,0ï)D7(ýDWýWKLVýWLPHïý

8SWDNHýIURPý:KROHý6RLO

7KHýXSWDNHýRIýFKHPLFDOVýE\ýURRWVýLQý75,0ï)D7(ýLVýGHVFULEHGýE\ýDQýHTXDWLRQýLQýWKHýIRUP
RIýDýWLPHýWRýHTXLOLEULXPýEHWZHHQýWKHýURRWVýDQGýVRLOïýý%HFDXVHýRIýWKHýOLQHDUýUHODWLRQVKLSVýLQ
75,0ï)D7(ñýXSWDNHýLVýGHVFULEHGýDVýSURSRUWLRQDOýWRýWKHýFRQFHQWUDWLRQýRIýWKHýFKHPLFDOýLQýVRLOýHYHQ
WKRXJKýVRPHýVWXGLHVýVXJJHVWýWKDWýDýORJðORJýUHJUHVVLRQýEHWZHHQýVRLOýDQGýURRWýFRQFHQWUDWLRQVýLVýD
PRUHýSUHFLVHýPRGHOýRIýXSWDNHï

ZKHUHã

&5ðGU\  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýGU\ýURRWýõNJîPêñýGU\ýZWô
.56UðGU\  GU\ýURRWîURRWð]RQHðVRLOýSDUWLWLRQýFRHIILFLHQWýõXSWDNHýIDFWRUñ

GLPHQVLRQOHVVô
&6UðGU\  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýURRWð]RQHýVRLOýõNJîPêñýGU\ýZWô

,IýPDVVHVýDUHýFRQYHUWHGýWRýZHWýPDVVñýWKHQã

&5ý ýõìð:5ôýÓý&5ðGU\ õæðêëô

ZKHUHã

:5  ZDWHUýFRQWHQWýRIýURRWýõNJýZDWHUîNJýZRUPô
&5  WRWDOýFRQFHQWUDWLRQýRIýFKHPLFDOýLQýURRWýõNJîPêô

DQG

&6Uý ýõìð:6UôýÓý&6UðGU\ õæðêêô

ZKHUHã

:6U  ZDWHUýFRQWHQWýRIýVRLOýõNJýZDWHUîNJýURRWý]RQHýVRLOô
&6U  WRWDOýFRQFHQWUDWLRQýRIýFKHPLFDOýLQýURRWý]RQHýVRLOýõNJîPêô

7KXVñý
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DUHD $

YRO5
5 6

5

=
×ρ

ρ õæðêäô

DQG

ZKHUHã

.5ð6U  URRWðVRLOýSDUWLWLRQýFRHIILFLHQWýõZHWýNJîNJýSHUýZHWýNJîNJôñýFDOFXODWHGýWRýEHã

7KXVñ

ZKHUHã

Wíïäè  ý WLPHýUHTXLUHGýWRýUHDFKýäèýSHUFHQWýRIýWKHýVWHDG\ðVWDWHýYDOXHýZKHQý&6UýLV
DSSUR[LPDWHO\ýFRQVWDQWýZLWKýWLPHýõGô

,IýWKHýDUHDOýGHQVLW\ýRIýURRWVýLVýDSSUR[LPDWHO\ýFRQVWDQWýZLWKýWLPHñýWKHQã

ZKHUHã

15  PDVVýRIýFKHPLFDOýLQýQRQZRRG\ýURRWVýõNJô
16U  ý WRWDOýPDVVýRIýFKHPLFDOýLQýDOOýSKDVHVýRIýEXONýURRWð]RQHýVRLOýõNJô
96U  WRWDOýYROXPHýRIýURRWð]RQHýVRLOñýZKLFKýFRQWDLQVýURRWVýõPêô
95  ý WRWDOýYROXPHýRIýURRWVýõPêô

DQG

ZKHUHã

$6  DUHDýRIýVRLOýVXUIDFHýõPëô
'DUHD5  DUHDOýGHQVLW\ýRIýURRWýLQýURRWð]RQHýVRLOýõNJýURRWýIUHVKýZWîPëô
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'YROý5  ZHWýGHQVLW\ýRIýURRWýõNJîPêô

7UDQVIHUý)DFWRUV

ZKHUHã

76Uð5  ýWUDQVIHUýIDFWRUýIURPýURRWð]RQHýVRLOýWRýURRW
75ð6U  ýWUDQVIHUýIDFWRUýIURPýURRWýWRýURRWð]RQHýVRLO

8SWDNHýIURPý6RLOý:DWHU

$QýDOWHUQDWLYHýPHWKRGýE\ýZKLFKýWRýHVWLPDWHýWKHýURRWýFRQFHQWUDWLRQýRIýDýFKHPLFDOýLVýDQ
HTXLOLEULXPýEHWZHHQýURRWýWLVVXHýDQGýVRLOýZDWHUýFRQFHQWUDWLRQïýý7KHýHTXLOLEULXPýUHODWLRQVKLSýLVýD
JHQHUDOL]DWLRQýRIýWKHý%ULJJVýHWýDOïýõìäåëôýHTXDWLRQýGHYHORSHGýLQý7UDSSýõìääèôï

ZKHUHãýý

&5  ý FRQFHQWUDWLRQýLQýURRWVýõNJý>FKHPLFDO@îPêý>URRWýIUHVKýZHLJKW@ô
.5ð6Uý:  URRWýðýURRWý]RQHýVRLOýZDWHUýSDUWLWLRQýFRHIILFLHQWýõNJîPêýSHUýNJîPêôýõEHORZô
&VZ  ý FRQFHQWUDWLRQýLQýVRLOýSRUHýZDWHUýõNJý>FKHPLFDO@îPêý>VRLOýSRUHýZDWHU@ô

ZKHUHã

:5  ý ZDWHUýFRQWHQWýRIýURRWýõPDVVîPDVVýZHWýZHLJKWô
/5  ý OLSLGýFRQWHQWýRIýURRWýõPDVVîPDVVýZHWýZHLJKWô
E  ý FRUUHFWLRQýH[SRQHQWýIRUýWKHýGLIIHUHQFHVýEHWZHHQýRFWDQROýDQGýOLSLGV
'YRO5  ý GHQVLW\ýRIýIUHVKýURRWýõJý>URRW@îFPêý>URRW@ô
'YRO6:  ý GHQVLW\ýRIýVRLOýSRUHýZDWHUýõJý>VRLOýSRUHýZDWHU@îFPêý>VRLOýSRUHýZDWHU@ô

7KXVñ
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ZKHUHã

Wíïäè  ý WLPHýUHTXLUHGýWRýUHDFKýäèýSHUFHQWýRIýWKHýVWHDG\ðVWDWHýYDOXHýZKHQý&6UýLV
DSSUR[LPDWHO\ýFRQVWDQWýZLWKýWLPHýõGô

,IýWKHýDUHDOýGHQVLW\ýRIýURRWVýLVýDSSUR[LPDWHO\ýFRQVWDQWýZLWKýWLPHñýWKHQã

ZKHUHã

15  PDVVýRIýFKHPLFDOýLQýQRQZRRG\ýURRWVýõNJô
16U:  ý WRWDOýPDVVýRIýFKHPLFDOýLQýURRWð]RQHýVRLOýZDWHUýõNJô
96U:  YROXPHýRIýURRWð]RQHýVRLOýZDWHUýõPêô
95  ý WRWDOýYROXPHýRIýIUHVKýURRWVýLQýSDUFHOýõPêô

ZKHUHã

$6  DUHDýRIýVRLOýVXUIDFHýõPëô
'DUHD5  DUHDOýGHQVLW\ýRIýURRWýLQýURRWð]RQHýVRLOýõNJýURRWýIUHVKýZWîPëô
'YRO5  ZHWýGHQVLW\ýRIýURRWýõNJîPêô

7KHýWUDQVIHUýIDFWRUVýDUHã

ZKHUHã

76U:ð5  ý WUDQVIHUýIDFWRUýIURPýURRWð]RQHýVRLOýZDWHUýWRýURRW
75ð6U:  WUDQVIHUýIDFWRUýIURPýURRWýWRýURRWð]RQHýVRLOýZDWHU
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æïëïìïé 8SWDNHýE\ý6WHP

7KHýDOJRULWKPVýIRUýWKHýXSWDNHýRIýFKHPLFDOVýE\ýWKHýVWHPýDUHýWDNHQýIURPý7UDSSýõìääèôýZKR
GHULYHGýWKHPýIRUýRUJDQLFýFKHPLFDOVï

&RQWULEXWLRQýIURPý6RLOý3RUHý:DWHUýYLDý7UDQVSLUDWLRQý6WUHDPýõ;\OHPô

ZKHUHã

16Wý  PDVVýLQýDOOýVWHPVýLQýYROXPHýHOHPHQWýõNJô
4;<ý  ý IORZýRIýWUDQVSLUHGýZDWHUýLQýFHOOýDUHDýõPêîGñýEHORZô
76&)ý WUDQVSLUDWLRQýVWUHDPýFRQFHQWUDWLRQýIDFWRUýõPJîPêýRIý[\OHPýSHUýPJîPêýRI

VRLOýSRUHýZDWHUô
16U:  PDVVýRIýFKHPLFDOýLQýURRWð]RQHýVRLOýZDWHUýõNJô
96U:  YROXPHýRIýZDWHUýLQýURRWð]RQHýVRLOýõPêô

$FFRUGLQJýWRý&UDQNýHWýDOïýõìäåìôñý

ZKHUHã

éïåý[ýìíðê  HPSLULFDOýIDFWRUýZLWKýXQLWVýRIýPîG
/$,  ý OHDIðDUHDýLQGH[
$6  ý DUHDýRIýVRLOýõPëô

7KXVñ

ZKHUHã

76Uð6Wýýýý WUDQVIHUýIRUýURRWð]RQHýVRLOýWRýVWHP

&RQWULEXWLRQýIURPý/HDYHVýYLDý3KORHP

$VVXPLQJýWKDWýWKHýFKHPLFDOýFRQFHQWUDWLRQýLQýSKORHPýVDSýLVýLQýHTXLOLEULXPýZLWKýWKDWýLQ
OHDYHVñý



&+$37(5ýæ
%,27,&ý$/*25,7+06

129(0%(5ýìäää æðëç 75,0ï)$7(ý76'ý92/80(ý,,ýõ'5$)7ô

G1

GW
4

1

9 .
6W

3
/

/ /3K

= ×
×

õæðèëô

. : O . YRO YRO/3K / / RZ
E

/ 3K= + × ×õ ô îρ ρ õæðèêô

7 4
9 ./ 6W 3
/ /3K

− = ×
×
ì

õæðèéô

ZKHUHã

16Wý  ý PDVVýRIýFKHPLFDOýLQýVWHPVýLQýYROXPHýHOHPHQWýõNJô
43ý  ý SKORHPýIOX[ýLQWRýIUXLWýõPêîGôñýGXHýWRýDGYHFWLRQýõDVVXPHýèýSHUFHQWýRIý4[\ñ

3DWHUVRQýHWýDOïýìääìô
1/ý  ý PDVVýRIýFKHPLFDOýLQýOHDYHVýõNJô
9/ý  ý YROXPHýRIýOHDYHVýõPêô
./3Ký  ý SDUWLWLRQýFRHIILFLHQWýEHWZHHQýOHDYHVýDQGýSKORHPýZDWHUýõPDVVîYROýWR

PDVVîYROô

7KHýIROORZLQJýHTXDWLRQñýDGDSWHGýIURPýDQýHTXDWLRQýIRUýVRUSWLRQýRIýFRQWDPLQDQWVýWRýSODQWýURRWV
õ7UDSSýìääèôñýPD\ýEHýXVHGýWRýFDOFXODWHý./3Kï

ZKHUHã

:/ý  ý ZDWHUýFRQWHQWýRIýOHDYHVýõPDVVîPDVVýZHWýZHLJKWô
O/ý  ý OLSLGýFRQWHQWýRIýOHDYHVýõPDVVîPDVVýZHWýZHLJKWô
Eý  ý FRUUHFWLRQýH[SRQHQWýIRUýGLIIHUHQFHVýEHWZHHQýIROLDJHýOLSLGVýDQGýRFWDQRO
'YRO/ý  ý GHQVLW\ýRIýOHDIýõNJîPêô
'YRO3Ký  ý GHQVLW\ýRIýSKORHPýõNJîPêô

,IýWKHýFKHPLFDOýLQýTXHVWLRQýLVýLRQLFñýLWýPD\ýEHýDVVXPHGýWKDWý.RZýLVýFORVHýWRý]HURýDQGýWKDW
WKHýFRQFHQWUDWLRQýRIýWKHýLRQLFýVSHFLHVýLQýSKORHPýLVýWKHýVDPHýDVýWKDWýLQýOHDIýZDWHUï

7KXVñ

ZKHUHã

7/ð6W  ý WUDQVIHUýIDFWRUýIRUýOHDIýWRýVWHP
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/RVVýZLWKý;\OHPýWRý/HDYHV

ZKHUHã

1/ ý PDVVýRIýFKHPLFDOýLQýOHDYHVýõNJô
4[\ý  ý IORZýRIýWUDQVSLUHGýZDWHUýõHTXDWLRQýDERYHô
16Wý  PDVVýRIýFKHPLFDOýLQýVWHPýõNJô
96W  YROXPHýRIýVWHPýõPêô
.6W;\ý  ý SDUWLWLRQýFRHIILFLHQWýEHWZHHQýVWHPýDQGý[\OHPýZDWHUýõPDVVîYROýWRýPDVVîYROô

7KHýIROORZLQJýHTXDWLRQñýDGDSWHGýIURPýDQýHTXDWLRQýIRUýVRUSWLRQýRIýFRQWDPLQDQWVýWRýSODQWýURRWV
õ7UDSSýìääèôñýPD\ýEHýXVHGýWRýFDOFXODWHý.6W;\ï

ZKHUHã

:6Wý  ý ZDWHUýFRQWHQWýRIýVWHPýõPDVVîPDVVýZHWýZHLJKWô
O6Wý  ý OLSLGýFRQWHQWýRIýVWHPýõPDVVîPDVVýZHWýZHLJKWô
.RZý  ý RFWDQROðZDWHUýSDUWLWLRQýFRHIILFLHQW
Eý  ý FRUUHFWLRQýH[SRQHQWýIRUýGLIIHUHQFHVýEHWZHHQýIROLDJHýOLSLGVýDQGýRFWDQRO
'YRO6Wý  ý GHQVLW\ýRIýVWHPýõPDVVýZHWýZHLJKWîYROXPHô
'YRO;\ý  ý GHQVLW\ýRIý[\OHPýIOXLGýõPDVVýZHWýZHLJKWîYROXPHô

,IýWKHýFKHPLFDOýLQýTXHVWLRQýLVýLRQLFñýLWýPD\ýEHýDVVXPHGýWKDWý.RZýLVý]HURýDQGýWKDWýWKHýFRQFHQWUDWLRQ
RIýWKHýLRQLFýVSHFLHVýLQý[\OHPýLVýWKHýVDPHýDVýWKDWýLQýOHDIýZDWHUï

7KXVñ

ZKHUHã

ý76Wð/  WUDQVIHUýIDFWRUýIRUýVWHPýWRýOHDI

/RVVýIURPý3KORHPýWRý)UXLW

,WýLVýQRWýQHFHVVDU\ýWRýLPSOHPHQWýDýIUXLWýFRPSDUWPHQWýRUýWKLVýORVVýWHUPýLQý75,0ï)D7(
XQOHVVýDôýPRGHUDWHýWRýKLJKýFRQFHQWUDWLRQVýRIýWKHýFKHPLFDOýKDYHýEHHQýIRXQGýLQýIUXLWýDQGýEôýIUXLW
FRQVWLWXWHVýDýVLJQLILFDQWýSRUWLRQýRIýWKHýELRPDVVýRIýWKHýYHJHWDWLRQïýý7KLVýDOJRULWKPýKDVýQRWý\HWýEHHQ
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& 6&) & YRO YROVWHP 6U: VWHP 6U:= × × −ρ ρ ì õæðèäô

G1

GW
4

1

9 .
3K)

3
6W

6W 6W;\

= × õæðèåô

6&) H. .RZ RZ= + × ×− − −õ ï ô ïï ORJ ï õORJ ï ô î ïìí íåë íæåéí äè ë íè ì æå ë ééë

õæðçíô

LPSOHPHQWHGýLQýDQ\ýWHVWVýRIý75,0ï)D7(ïýý7KHýFRQFHQWUDWLRQýRIýDQ\ýFKHPLFDOýLQýWKHýSKORHP
UXQQLQJýWKURXJKýWKHýVWHPýLVýDWýWKHýVDPHýFRQFHQWUDWLRQýDVý[\OHPýVDSýOHDYLQJýWKHýVWHPâýERWKýDUHýLQ
HTXLOLEULXPýZLWKýWKHýVWHPïýý7KXVñ

ZKHUHã

13K)ý  ý PDVVýRIýFKHPLFDOýLQýIUXLWýõNJô
9)  YROXPHýRIýIUXLWýõPêô
43ý  ý SKORHPýIOX[ýLQWRýIUXLWýõPêîGôñýGXHýWRýDGYHFWLRQýõDVVXPHýèýSHUFHQWýRIý4[\ñ

3DWHUVRQýHWýDOïýìääìô
1VW  PDVVýRIýFKHPLFDOýLQýVWHPýõNJô
9VW  ý YROXPHýRIýVWHPýõPêô
.6W;\ý  ý SDUWLWLRQýFRHIILFLHQWýEHWZHHQýVWHPýDQGý[\OHPýZDWHUýõPDVVîYROýWRýPDVVîYROô

6WHPý6LPSOLILFDWLRQVýIRUý1RQLRQLFý2UJDQLFý&KHPLFDOV

7KHýXSWDNHýRIýQRQLRQLFýRUJDQLFýFKHPLFDOVýE\ýWKHýVWHPýLVýDVVXPHGýWRýRULJLQDWHýIURPýWKH
URRWïýý/LWWOHýLIýDQ\ýQRQLRQLFýRUJDQLFýFKHPLFDOýPDVVýLVýWUDQVSRUWHGýIURPýOHDYHVýWRýVWHPVïýý)RUýWKDW
UHDVRQñýLQýWKHý3$+ýWHVWýFDVHýRIý75,0ï)D7(ñýWKHýURRWýDQGýVWHPýZHUHýQRWýFRQQHFWHGýWRýWKHýOHDYHVïý
7KHýDOJRULWKPýIRUýXSWDNHýE\ýWKHýVWHPýZDVýDQýHTXLOLEULXPýUHODWLRQVKLSýWDNHQýIURPý%ULJJVýHWýDOï
õìäåêôã

ZKHUHã

&VWHP  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýVWHPýõNJý>FKHPLFDO@îPêý>VWHP@ô
&6U:  FRQFHQWUDWLRQýLQýVRLOýZDWHUýõNJîPêô
6&)  VWHPýFRQFHQWUDWLRQýIDFWRUýõNJîNJýSHUýNJîNJôýõEHORZô
'YROVWHP  GHQVLW\ýRIýVWHPñýNJýõIUHVKýVWHPôîPêýõIUHVKýVWHPô
'YRO6U:  GHQVLW\ýRIýVRLOýZDWHUñýNJýõVRLOýZDWHUôîPêýõVRLOýZDWHUô

7KHýVWHPýFRQFHQWUDWLRQýIDFWRUýPD\ýEHýFDOFXODWHGýE\ýWKHýIROORZLQJýHTXDWLRQýIURPý%ULJJVýHW
DOïýõìäåêôãý

7KXVñ
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G&

GW W
6&)

YRO

YRO
&

W
&VWHP VWHP

6U:
6U: VWHP=

− −







 × × × −

− −









OQõ ï ô OQõ ï ô

ï ï

ì í äè ì í äè

í äè í äè

ρ
ρ

õæðçìô

G1

GW W
9 6&)

YRO

YRO

1

9 W
1VWHP

VWHP
VWHP

6U:

6U:

6U:
VWHP=

− −







 × × × × −

− −









OQõ ï ô OQõ ï ô

ï ï

ì í äè ì í äè

í äè í äè

ρ
ρ

õæðçëô

7
W

DUHD
6&)

YRO G6U: VWHP VWHP
6U: 6U

→ =
− −







 × ×

×
OQõ ï ô

ï

ì í äè

í äè

ρ
ρ

õæðçéô

7
WVWHP 6U:→ = −

− −









OQõ ï ô

ï

ì í äè

í äè

õæðçèô

9
DUHD $

YROVWHP
VWHP 6

VWHP

=
×ρ

ρ õæðçêô

ZKHUHã

Wíïäè  ý WLPHýUHTXLUHGýWRýUHDFKýäèýSHUFHQWýRIýWKHýVWHDG\ðVWDWHýYDOXHýZKHQý&6UýLV
DSSUR[LPDWHO\ýFRQVWDQWýZLWKýWLPHýõGô

,IýWKHýDUHDOýGHQVLW\ýRIýVWHPVýLVýDSSUR[LPDWHO\ýFRQVWDQWýZLWKýWLPHñýWKHQã

ZKHUHã

1VWHP  PDVVýRIýFKHPLFDOýLQýIUHVKýVWHPVýõNJô
16U:  ý WRWDOýPDVVýRIýFKHPLFDOýLQýURRWð]RQHýVRLOýZDWHUýõNJô
96U:ý  YROXPHýRIýURRWð]RQHýVRLOýZDWHUýõPêô
9VWHP  ý WRWDOýYROXPHýRIýIUHVKýVWHPVýLQýSDUFHOýõPêô

ZKHUHã

$6  DUHDýRIýVRLOýVXUIDFHýõPëô
'DUHDVWHP  DUHDOýGHQVLW\ýRIýVWHPýLQýURRWð]RQHýVRLOýõNJýURRWýIUHVKýZWîPëô
'YROVWHP  ZHWýGHQVLW\ýRIýVWHPýõNJîPêô

7KHýWUDQVIHUýIDFWRUVýDUHã
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G1

GW
/ 1 / 16V

/ /S= × + × õæðççô

ZKHUHã

76U:ÚVWHP  ý WUDQVIHUýIDFWRUýIURPýURRWð]RQHýVRLOýZDWHUýWRýVWHP
7VWHPÚ6U:  ý WUDQVIHUýIDFWRUýIURPýVWHPýWRýURRWð]RQHýVRLOýZDWHU

æïëïìïè 8SWDNHýE\ý:RRGýDQGý7UHHý%DUN

:RRGýLVýRIýLQWHUHVWýLQýDýPDVVðEDODQFHGýFKHPLFDOýWUDQVSRUWýDQGýIDWHýPRGHOýEHFDXVHýRIýLWV
SRWHQWLDOýIRUýVHUYLQJýDVýDýODUJHýUHVHUYRLUýRIýFKHPLFDOýPDVVïýý7KHýIHZýVWXGLHVýWKDWýH[LVWýVXJJHVW
WKDWýWKHUHýLVýVRPHýDFFXPXODWLRQýRIýDLUýSROOXWDQWVýLQýEDUNýDQGýZRRGïýý5DOSKý7XUQHUýõìääåôýKDV
OLPLWHGýGDWDýRQýWKHýDFFXPXODWLRQýRIýPHUFXU\ýLQýZRRGñýEXWýWKHýPHFKDQLVPýRIýDFFXPXODWLRQýLVýQRW
XQGHUVWRRGïýý6LPRQLFKýDQGý+LWHVýõìääèôýSURYLGHýGDWDýRQýWKHýDFFXPXODWLRQýRIýRUJDQRFKORULQH
FRPSRXQGVýLQýWUHHýEDUNâýSRO\F\FOLFýDURPDWLFýK\GURFDUERQVýZRXOGýEHýH[SHFWHGýWRýKDYHýVLPLODU
SURSHUWLHVïýýý7KHýWUDQVIHUýRIýFKHPLFDOVýWRýZRRGýDQGýWUHHýEDUNýLVýQRWýPRGHOHGýEHFDXVHýRIýDýJHQHUDO
ODFNýRIýLQIRUPDWLRQýIRUýSHUVLVWHQWýDLUýSROOXWDQWVïý

æïëïìïç &KHPLFDOý7UDQVIRUPDWLRQV

$OOýWUDQVIRUPDWLRQVýDUHýDVVXPHGýWRýEHýILUVWðRUGHUýSURFHVVHVýLQý75,0ï)D7(ïýý7KH
GHULYDWLRQVýRIýWKHVHýYDOXHVýIRUýSDUWLFXODUýFKHPLFDOVýõHïJïñý3$+VýDQGý+JôýDUHýGHVFULEHGýLQ
$SSHQGL[ý$ýRIýWKLVýYROXPHï

æïëïìïæ /LWWHUIDOO

7KHýIOX[ýRIýFKHPLFDOýIURPýOHDYHVýWRýVXUIDFHýVRLOýPD\ýEHýH[SUHVVHGýE\ýWKHýHTXDWLRQã

ZKHUHã

16Vý  ý PDVVýRIýFKHPLFDOýLQýVXUIDFHýVRLOýLQýFHOOýõNJô
/ý  ý OLWWHUIDOOýUDWHýõGðìô
1/  ý PDVVýRIýFKHPLFDOýLQýIROLDJHýLQýFHOOýõNJô
1/S  PDVVýRIýFKHPLFDOýRQýVXUIDFHýRIýOHDYHVýLQýFHOOýõNJô

,WýLVýDVVXPHGýWKDWýDOOýOHDYHVýRIýGHFLGXRXVýWUHHVýDUHýGURSSHGýWRýVXUIDFHýVRLOýEHWZHHQýWKHýGD\
RIýILUVWýIURVWýDQGýDýGDWHýWKDWýLVýêíýGD\VýODWHUïýý7KXVñý/ý ýìîêíýGðìï

&RQLIHUVýGURSýWKHLUýOHDYHVýDWýDýVWHDG\ýUDWHñýZLWKýDýFRPSOHWHýWXUQRYHUýZKLFKýODVWVýëýWRýìíýRU
ììý\HDUVýõ3RVWýìäääôïýý,WýLVýDVVXPHGýIRUýWKHýSXUSRVHýRIý75,0ï)D7(ýWKDWýWKHýOHDIýWXUQRYHUýLVýç
\HDUVïýý7KXVñý/ý ýìîëìäíýGðìï

,WýLVýDVVXPHGýWKDWýKHUEDFHRXVýSODQWVýDQGýJUDVVHVýEHFRPHý¦OLWWHU§ýRQýWKHýVXUIDFHýRIýWKHýVRLO
GXULQJýWKHýêíýGD\ýSHULRGýEHJLQQLQJýWKHýGD\ýRIýILUVWýIURVWïýý7KXVñý/ý ýìîêíýGðìï
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7 // 6V→ = õæðçæô

7 //S 6V→ = õæðçåô

,WýLVýDVVXPHGýWKDWýDJULFXOWXUDOýSODQWVýDUHýKDUYHVWHGýDQGýGRýQRWýEHFRPHý¦OLWWHUï§ýý,I
DJULFXOWXUHýZHUHýGRPLQDQWñýWKLVýDVVXPSWLRQýZRXOGýQHHGýWRýEHýUHYLVHGñýEDVHGýRQýKDUYHVWLQJ
SUDFWLFHVýõHïJïñýKRZýPXFKýUHVLGXHýLVýOHIWôýIRUýWKHýSDUWLFXODUýFURSïýý7KXVñý/ý ýíýGðìï

7KXVñ

ZKHUHã

7/Ú6V  WUDQVIHUýIDFWRUýIURPýOHDIýWRýVXUIDFHýVRLO

$OVRñý

ZKHUHã

7/ð6V  WUDQVIHUýIDFWRUýIURPýOHDIýVXUIDFHýõSDUWLFXODWHýPDWWHUôýWRýVXUIDFHýVRLO

1RWHýWKDWýWKHýWUDQVIHUýRIýFKHPLFDOýIURPýOLWWHUýWRýVXUIDFHýZDWHUýLVýQRWýLPSOHPHQWHGýLQ
75,0ï)D7(ýDWýWKLVýWLPHï

æïëïìïå 6HQHVFHQFH

6HQHVHQFHýLVýQRWýFRQVLGHUHGýLQýWKHýFXUUHQWýSURWRW\SHýRIý75,0ï)D7(ïýý6HQHVFHQFHýLVýWKH
DJLQJýRIýSODQWVñýDýSURFHVVýZKLFKýDIIHFWVýWKHýXSWDNHýRIýFKHPLFDOVñýJURZWKñýDQGýSODQWýSDUDPHWHUV
VXFKýDVýZDWHUýFRQWHQWïýý,IýDýXVHUýRIý75,0ï)D7(ýZDQWVýWRýLQFOXGHýWKHýSURFHVVýRIýVHQHVFHQFHñ
FDQGLGDWHýDOJRULWKPVýIRUýFKDQJHVýLQýSODQWýELRPDVVýPD\ýEHýIRXQGýLQý:KLFNHUýDQGý.LUFKQHU
õìäåæôïýý6HQHVFHQFHýLVýDVVXPHGýWRýEHýQHJOLJLEOHýSULRUýWRý$XJXVWýìýWKURXJKýPRVWýRIýWKHý8QLWHG
6WDWHVï

æïëïìïä 2WKHUý6HDVRQDOý,VVXHV

3ODQWVýRQO\ýWDNHýXSýFKHPLFDOVýGXULQJýWKHýJURZLQJýVHDVRQñýLïHïñýWKHýGDWHVýLQýWKHýVSULQJñ
VXPPHUñýDQGýIDOOýEHWZHHQýODVWýIURVWýDQGýILUVWýIURVWïýý$OWKRXJKýWKHUHýPD\ýEHýXSWDNHýE\ýFRQLIHUV
RXWVLGHýRIýWKHýJURZLQJýVHDVRQñýLWýLVýSUREDEO\ýQHJOLJLEOHýIRUýPXFKýRIýWKHýQRQðJURZLQJýVHDVRQýLQ
FROGýHQYLURQPHQWVýõHïJïñýLQýWKHý0DLQHýFDVHýVWXG\ôûýõ/LQGEHUJýìäääEôýDQGýLVýQRWýFRQVLGHUHGýLQ
75,0ï)D7(ýPRGHOLQJýSXUSRVHVïýý7RýOLPLWýSODQWýXSWDNHýRQO\ýWRýWKHýJURZLQJýVHDVRQñýWKHýXVHUýPXVW
VSHFLI\ýWKHýWLPHýSHULRGýFRQVLGHUHGýRXWVLGHýRIýWKHýJURZLQJýVHDVRQï

$QýDGGLWLRQDOýVHDVRQDOýLVVXHýLVýGHSRVLWLRQýWRýWKHýOHDIýVXUIDFHýFRPSDUWPHQWýW\SHïýý7UHH
IROLDJHýDQGýJUDVVHVýRQO\ýLQWHUFHSWýGHSRVLWLRQýZKHQýWKH\ýDUHýSUHVHQWïýý75,0ï)D7(ýDVVXPHVýWKDW
WKHUHýLVýQRýSODQWýIROLDJHýSUHVHQWýLQýWKHýQRQðJURZLQJýVHDVRQñýH[FHSWýIRUýFRQLIHUVïýý$OOýGHSRVLWLRQýLQ
GHFLGXRXVýIRUHVWVñýROGýILHOGVñýDQGýDJULFXOWXUDOýV\VWHPVýLQýWKHýQRQðJURZLQJýVHDVRQýJRHVýGLUHFWO\ýWR
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VRLOïýý'HSRVLWLRQýWRýFRQLIHUýIROLDJHýPD\ýFRQWLQXHýLQýWKHýZLQWHUñýWKRXJKýDFFXPXODWLRQýRI
FRQWDPLQDQWVýIURPýSDUWLFOHVýRUýZHWýGHSRVLWLRQýLVýDVVXPHGýWRýEHýQHJOLJLEOHï

&KHPLFDOýWUDQVIRUPDWLRQýZLWKLQýWKHýSODQWýLVýDOVRýDVVXPHGýWRýFHDVHýLQýWKHýQRQðJURZLQJ
VHDVRQïýý7KHUHýLVýQRýHYLGHQFHýWRýVXSSRUWýRUýUHIXWHýWKLVýDVVXPSWLRQýIRUýPRVWýFRQWDPLQDQWVï

'XULQJýWKHýQRQðJURZLQJýVHDVRQñýKHUELYRUHVýGRýQRWýHDWýSODQWVýRUýPDNHýXSýWKLVýSRUWLRQýRI
WKHLUýGLHWýLQýDQ\ýZD\ïýý)RUýKHUELYRURXVýRUýRPQLYRURXVýDQLPDOVýWKDWýGRýQRWýKLEHUQDWHýRUýHQJDJHýLQ
ZLQWHUýVOHHSñýWKHýDFFXPXODWLRQýRIýFRQWDPLQDQWVýIURPýDOWHUQDWLYHñýQRQðSODQWýGLHWDU\ýVRXUFHVýPD\
EHýXQGHUHVWLPDWHGýLQý75,0ï)D7(ï

æïëïë 62,/ý'(75,7,925(6

æïëïëïì (DUWKZRUPV

7KHýXSWDNHýRIýFKHPLFDOVýE\ýHDUWKZRUPVýLQý75,0ï)D7(ýLVýGHVFULEHGýE\ýDQýHTXDWLRQýLQýWKH
IRUPýRIýDýWLPHýWRýHTXLOLEULXPýEHWZHHQýWKHýHDUWKZRUPVýDQGýVRLOïýý)RUýVLPSOLFLW\ñýXSWDNHýLV
GHVFULEHGýDVýSURSRUWLRQDOýWRýWKHýFRQFHQWUDWLRQýRIýWKHýFKHPLFDOýLQýVRLOýHYHQýWKRXJKýVRPHýVWXGLHV
VXJJHVWýWKDWýDýORJðORJýUHJUHVVLRQýEHWZHHQýVRLOýDQGýHDUWKZRUPýFRQFHQWUDWLRQVýLVýDýPRUHýSUHFLVH
PRGHOýRIýXSWDNHï

&ZRUPðGU\ý ý.ZRUPð6UðGU\ýÓý&6UðGU\ õæðçäô

ZKHUHã

&ZRUPðGU\  FRQFHQWUDWLRQýRIý+JýLQýHDUWKZRUPñýNJîNJýGU\ýZHLJKW
&6UðGU\ý  ý FRQFHQWUDWLRQýRIý+JýLQýURRWð]RQHýVRLOñýNJîNJýGU\ýZHLJKW
.ZRUPð6UðGU\ý  ý HDUWKZRUPðVRLOýSDUWLWLRQýFRHIILFLHQW

,IýPDVVHVýDUHýFRQYHUWHGýWRýZHWýPDVVñýWKHQã

&ZRUPý ýõìð:ZRUPôýÓý&ZRUPðGU\ý õæðæíô

ZKHUHã

:ZRUPý  ý ZDWHUýFRQWHQWýRIýZRUPýõNJýZDWHUîNJýZRUPô

DQG

&6Uý ýõìð:6UôýÓý&6UðGU\ õæðæìô

ZKHUHã

:6Uý  ý ZDWHUýFRQWHQWýRIýVRLOýõNJýZDWHUîNJýURRWý]RQHýVRLOô
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& . &ZRUP ZRUP 6U 6U= ×− õæðæêô

9
DUHD $

YROZRUP
ZRUP 6

ZRUP

=
ρ

ρ õæðææô

7KXVñý

DQG

ZKHUHã

.ZRUPð6Uý  ý HDUWKZRUPðVRLOýSDUWLWLRQýFRHIILFLHQWýõZHWýNJîNJýSHUýZHWýNJîNJôñ
FDOFXODWHGýWRýEH

7KXVñ

ZKHUHã

Wíïäè  ý WLPHýUHTXLUHGýWRýUHDFKýäèýSHUFHQWýRIýWKHýVWHDG\ðVWDWHýYDOXHýZKHQý&65ýLV
DSSUR[LPDWHO\ýFRQVWDQWýZLWKýWLPHýõGðìô

,IýWKHýDUHDOýGHQVLW\ýRIýZRUPVýLVýDSSUR[LPDWHO\ýFRQVWDQWýZLWKýWLPHñýWKHQã

ZKHUHã

1ZRUP  PDVVýRIýFKHPLFDOýLQýHDUWKZRUPVýõNJô
16U  ý WRWDOýPDVVýRIýFKHPLFDOýLQýDOOýSKDVHVýRIýEXONýURRWý]RQHýVRLOýõNJô
96U  WRWDOýYROXPHýRIýURRWý]RQHýVRLOñýZKLFKýFRQWDLQVýZRUPVýõPêô
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
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ï

ì í äè

í äè

õæðæäô

& . &DUWK DUWK 6U 6U= ×− õæðåíô

ZKHUHã

$6  DUHDýRIýVRLOýVXUIDFHýõPëô
'DUHDZRUP  DUHDOýGHQVLW\ýRIýHDUWKZRUPýFRPPXQLW\ýLQýURRWð]RQHýVRLOýõNJýZRUP

IUHVKýZWîPëô
'YROZRUP  ZHWýGHQVLW\ýRIýHDUWKZRUPýõNJîPêô

7KXVñ

ZKHUHãý

76UÚZRUP  ý WUDQVIHUýIDFWRUýIURPýURRWð]RQHýVRLOýWRýZRUP
7ZRUPÚ6U  ý WUDQVIHUýIDFWRUýIURPýZRUPýWRýURRWð]RQHýVRLO
G6U  ý GHSWKýRIýURRWð]RQHýVRLOýõ96Uî$6ô

æïëïëïë 6RLOý$UWKURSRGV

$QýHTXDWLRQýIRUýWKHýXSWDNHýRIýFKHPLFDOVýE\ýVRLOýDUWKURSRGVýPD\ýEHýGHULYHGýVLPLODUO\ýWR
WKDWýIRUýHDUWKZRUPVïýý0XFKýRIýWKHýDYDLODEOHýGDWDýUHODWHVýWKHýFRQFHQWUDWLRQýRIýDýFKHPLFDOýLQýWKH
IUHVKýõZHWýZHLJKWôýDUWKURSRGýWRýWKDWýLQýIRRGïýý7KHýIRRGýPD\ýEHýSODQWýPDWWHUýUDWKHUýWKDQýVRLOñýEXW
IRUýWKHýSXUSRVHýRIý75,0ï)D7(ñýWKHýXSWDNHýIDFWRUVýDUHýDVVXPHGýWRýDSSO\ýWRýVRLOï

ZKHUHã

.DUWKð6Uý  ý DUWKURSRGðVRLOýSDUWLWLRQýFRHIILFLHQWýõZHWýNJîNJýSHUýZHWýNJîNJô

7KXVñ

ZKHUHã

Wíïäè  ý WLPHýUHTXLUHGýWRýUHDFKýäèýSHUFHQWýRIýWKHýVWHDG\ðVWDWHýYDOXHýZKHQý&65ýLV
DSSUR[LPDWHO\ýFRQVWDQWýZLWKýWLPHýõGðìô
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7KXVñ

ZKHUHã

Wíïäè  ý WLPHýUHTXLUHGýWRýUHDFKýäèýSHUFHQWýRIýWKHýVWHDG\ðVWDWHýYDOXHýZKHQý&6UýLV
DSSUR[LPDWHO\ýFRQVWDQWýZLWKýWLPHýõGðìô

,IýWKHýDUHDOýGHQVLW\ýRIýDUWKURSRGVýLVýDSSUR[LPDWHO\ýFRQVWDQWýZLWKýWLPHñýWKHQã

ZKHUHã

1DUWK  PDVVýRIýFKHPLFDOýLQýDUWKURSRGVýõNJô
16U  ý WRWDOýPDVVýRIýFKHPLFDOýLQýDOOýSKDVHVýRIýEXONýURRWý]RQHýVRLOýõNJô
06U  WRWDOýPDVVýRIýURRWý]RQHýVRLOñýZKLFKýFRQWDLQVýDUWKURSRGVýõNJô
$6  DUHDýRIýVRLOýVXUIDFHýõPëô
'DUHDDUWK  DUHDOýGHQVLW\ýRIýDUWKURSRGýFRPPXQLW\ýLQýURRWð]RQHýVRLOýõNJ

DUWKURSRGýIUHVKýZWîPëô

7KXVñ

ZKHUHãý

76U9DUWK  WUDQVIHUýIDFWRUýIURPýURRWð]RQHýVRLOýWRýDUWKURSRG
ý7DUWK96U  ý WUDQVIHUýIDFWRUýIURPýDUWKURSRGýWRýURRWð]RQHýVRLO

æïëïëïê )O\LQJý,QVHFWV

)O\LQJýLQVHFWVýDUHýWKHýIRRGýRIýLQVHFWLYRUHVýõHïJïñýWUHHýVZDOORZVôïýý,WýPD\ýEHýDVVXPHGýWKDW
WKHýFRQFHQWUDWLRQýRIýDýFKHPLFDOýLQýWKHVHýRUJDQLVPVýLVýHTXLYDOHQWýWRýWKHýFRQFHQWUDWLRQýLQýEHQWKLF
LQYHUWHEUDWHVýVXFKýDVýWKHýPD\IO\ýõVHHý6HFWLRQýæïêïëôï
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æïëïê 7(55(675,$/ý0$00$/6ý$1'ý%,5'6

7HUUHVWULDOýZLOGOLIHñýLQFOXGLQJýPDPPDOVýDQGýELUGVñýPD\ýEHýH[SRVHGýWRýFKHPLFDOVýWKURXJK
IRRGñýVRLOñýDQGýZDWHUýLQJHVWLRQñýDQGýWKURXJKýLQKDODWLRQýRIýFKHPLFDOVýLQýDLUïýý,QýDGGLWLRQñýFKHPLFDOV
FDQýEHýWDNHQýXSýGHUPDOO\ñýEXWýWKHýUDWHýRIýVRUSWLRQýWRýWKHýVNLQýVXUIDFHýLVýXQNQRZQñýWKHýUDWHýRI
XSWDNHýLQWRýWKHýRUJDQLVPýLVýXQNQRZQñýDQGýWKHýTXDQWLW\ýDEVRUEHGýE\ýWKHýERG\ýõJHQHUDOO\ýOHVVýWKDQ
êýSHUFHQWôýLVýORZâýWKXVñýGHUPDOýXSWDNHýLVýQRWýLQFOXGHGýLQý75,0ï)D7(ïýý(OLPLQDWLRQýRIýFKHPLFDOV
IURPýERG\ýWLVVXHVýPD\ýRFFXUýWKURXJKýPHWDEROLFýWUDQVIRUPDWLRQýRIýWKHýFKHPLFDOýRUýH[FUHWLRQýRI
WKHýSDUHQWýFRPSRXQGýWKURXJKýXULQHñýIHFHVñýPLONýõIHPDOHýPDPPDOVýRQO\ôñýHJJVýõIHPDOHýELUGVýDQG
UHSWLOHVýRQO\ôñýDQGýH[FUHWLRQýWRýIXUñýKDLUñýRUýIHDWKHUVïýý7RýDFFRXQWýIRUýWKHVHýPXOWLSOHýURXWHVýRI
H[SRVXUHýDQGýHOLPLQDWLRQñýWKHýJHQHUDOL]HGýPRGHOýLPSOHPHQWHGýIRUýDOOýWHUUHVWULDOýZLOGOLIHýLV
SUHVHQWHGýEHORZïýý,QýDGGLWLRQñýWKHýDOJRULWKPýDSSOLHVýWRýVHPLDTXDWLFýSRSXODWLRQVñýVXFKýDVýORRQV
DQGýUDFRRQVïýý,IýSDUWLFXODUýUDWHýFRQVWDQWVýDUHýGHWHUPLQHGýWRýEHýLQVLJQLILFDQWýUHODWLYHýWRýRWKHUVýIRUýD
SDUWLFXODUýLPSOHPHQWDWLRQýRIý75,0ï)D7(ýõHïJïñýH[FUHWLRQýYLDýHJJVýFRPSDUHGýWRýH[FUHWLRQýLQýXULQH
RUýIHFHVôñýWKHVHýPD\ýEHýVHWýWRý]HURïýý6LPLODUO\ñýLIýUDWHýFRQVWDQWVýIRUýH[FUHWLRQýDQGýFKHPLFDO
WUDQVIRUPDWLRQýDUHýGHWHUPLQHGýZLWKýUHVSHFWýWRýWKHýPDVVýRIýDýFRQWDPLQDQWýWKDWýLVýWDNHQýXSýLQýWKH
GLHWýUDWKHUýWKDQýPDVVýWKDWýLVýDVVLPLODWHGñýWKHýGLHWDU\ýDVVLPLODWLRQýHIILFLHQFLHVýPD\ýEHýLJQRUHGïý
+RZHYHUñýWKHýDVVLPLODWLRQýHIILFLHQFLHVýIRUýLQKDODWLRQýPXVWýDOZD\VýEHýJUHDWHUýWKDQý]HURï

ZKHUHã

&ZO  ý WRWDOñýZKROHýERG\ñýLQWHUQDOýFRQFHQWUDWLRQýLQýZLOGOLIHýõNJý>FKHPLFDO@îNJ
>ERG\ýZHLJKW@ô

,Z  ZDWHUýLQJHVWLRQýUDWHýõPêîNJýERG\ýZHLJKWîGô
&Z  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýZDWHUýLQJHVWHGýE\ýDQLPDOýõNJîPêô
$Z  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýZDWHUýõXQLWOHVVô
,66  VXUIDFHýVRLOýLQJHVWLRQýUDWHýõNJîNJýERG\ýZHLJKWîGô
&66  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýVXUIDFHýVRLOýõNJîNJô
$66  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýVXUIDFHýVRLOýõXQLWOHVVô
S3  SURSRUWLRQýRIýSODQWýPDWWHUýLQýGLHWýõXQLWOHVVô
,'  GLHWDU\ýLQJHVWLRQýUDWHýõNJîNJýERG\ýZHLJKWîGô
&/  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýOHDIýFRPSRQHQWýRIýGLHWýõNJîNJô
$3  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýSODQWýLQýGLHWýõXQLWOHVVô
&/3  PDVVýRIýFKHPLFDOýRQýOHDIýVXUIDFHýZLWKýUHVSHFWýWRýPDVVýRIýOHDIýõNJîNJô
SZRUP  SURSRUWLRQýRIýHDUWKZRUPýLQýGLHWýõXQLWOHVVô
&ZRUP  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýHDUWKZRUPýFRPSRQHQWýRIýGLHWýõNJîNJô
$ZRUP  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýHDUWKZRUPýLQýGLHWýõXQLWOHVVô
SDUWK  SURSRUWLRQýRIýLQVHFWýLQýGLHWýõXQLWOHVVô
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&DUWK  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýLQVHFWýFRPSRQHQWýRIýGLHWýõNJîNJô
$DUWK  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýLQVHFWýLQýGLHWýõXQLWOHVVô
SZO  SURSRUWLRQýRIýRWKHUýZLOGOLIHýLQýGLHWýõXQLWOHVVô
$ZO  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýRWKHUýZLOGOLIHýLQýGLHWýõXQLWOHVVô
SI  SURSRUWLRQýRIýILVKýLQýGLHWýõXQLWOHVVô
&I  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýILVKýFRPSRQHQWýRIýGLHWýõNJîNJñýXVHýFRUUHFW

VL]HýUDQJHô
$I  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýILVKýLQýGLHWýõXQLWOHVVô
S%,  SURSRUWLRQýRIýEHQWKLFýLQYHUWHEUDWHVýRUýHPHUJHQWýIO\LQJýLQVHFWVýLQýGLHW

õXQLWOHVVô
&%,  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýEHQWKLFýLQYHUWHEUDWHVýRUýIO\LQJýLQVHFW

FRPSRQHQWýRIýGLHWýõNJîNJô
$%,  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýEHQWKLFýLQYHUWHEUDWHVýRUýHPHUJHQW

IO\LQJýLQVHFWVýLQýGLHWýõXQLWOHVVô
,$  LQKDODWLRQýUDWHýõPêîNJýERG\ýZHLJKWîGô
&$  FRQFHQWUDWLRQýRIýFKHPLFDOýLQýDLUñýLQFOXGLQJýYDSRUýSKDVHýDQGýSDUWLFOHV

õPJîPêô
$$  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýDLUýõXQLWOHVVô
(P  FKHPLFDOýWUDQVIRUPDWLRQýõGýðìô
(X  FKHPLFDOýHOLPLQDWLRQýWKURXJKýH[FUHWRU\ýSURFHVVHVýõXULQHýDQGýIHFHVôõGýðìô
(O  FKHPLFDOýHOLPLQDWLRQýWKURXJKýODFWDWLRQýõPLONýSURGXFWLRQñýPDPPDOVýRQO\ô

õGýðìô
(H  FKHPLFDOýHOLPLQDWLRQýWKURXJKýHJJýSURGXFWLRQñýELUGVýRQO\ýõGýðìô
(I  ýý FKHPLFDOýHOLPLQDWLRQýIURPýIXUñýIHDWKHUVýRUýKDLUýõGðìô

%HFDXVHýWKHýVRXUFHýRIýGULQNLQJýZDWHUýLVýQRWýXVXDOO\ýNQRZQýDQGýPD\ýLQFOXGHýSXGGOHVñýWKH
XSWDNHýRIýWKHýFKHPLFDOýIURPýZDWHUýPD\ýEHýLJQRUHGýIRUýDOOýVSHFLHVýH[FHSWýWKHýVHPLDTXDWLFñýZKLFK
DUHýDVVRFLDWHGýZLWKýDýVLQJOHýZDWHUýERG\ï

7KXVñýIRUýDýSRSXODWLRQñ

ZKHUHã

1ZO  ýý PDVVýRIýFKHPLFDOýLQýDOOýZLOGOLIHýVSHFLHVýLQýSDUFHOýõNJô
'DUHDZO  ý ZHWýZLOGOLIHýELRPDVVýGHQVLW\ýSHUýXQLWýDUHDýõNJîPêñýPD\ýEH

FDOFXODWHGýDVýQXPEHUýRIýDQLPDOVýWLPHVýDYHUDJHýERG\ýZHLJKWô
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$6  ýý DUHDýRIýVXUIDFHýVRLOýõPëô
,Z  ýý ZDWHUýLQJHVWLRQýUDWHýõPêîNJýERG\ýZHLJKWîGô
1Z  ýý PDVVýRIýFKHPLFDOýLQýZDWHUýVRXUFHýõNJô
9Z  ýý YROXPHýRIýZDWHUýõPêô
$Z  ýý DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýZDWHUýõXQLWOHVVô
,66  VXUIDFHýVRLOýLQJHVWLRQýUDWHýõNJîNJýERG\ýZHLJKWîGô
166  PDVVýRIýFKHPLFDOýLQýVXUIDFHýVRLOýõNJô
966  YROXPHýRIýVXUIDFHýVRLOýõNJô
'YRO66ZHWý  ý ZHWýEXONýGHQVLW\ýRIýVRLOýõNJîPêô
$66  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýVXUIDFHýVRLOýõXQLWOHVVô
S3  SURSRUWLRQýRIýSODQWýPDWWHUýLQýGLHWýõXQLWOHVVô
,'  GLHWDU\ýLQJHVWLRQýUDWHýõNJîNJýERG\ýZHLJKWîGô
1/  PDVVýRIýFKHPLFDOýLQýSODQWýOHDYHVýõNJô
$3  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýSODQWýLQýGLHWýõXQLWOHVVô
'DUHD/ý  ý DUHDOýELRPDVVýGHQVLW\ýRIýIROLDJHýõNJîPëñýZHWýZHLJKWô
1/3  PDVVýRIýFKHPLFDOýRQýVXUIDFHýRIýDOOýIROLDJHýõNJô
SZRUP  SURSRUWLRQýRIýHDUWKZRUPýLQýGLHWýõXQLWOHVVô
1ZRUP  PDVVýRIýFKHPLFDOýLQýHDUWKZRUPVýõNJô
$ZRUP  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýHDUWKZRUPýLQýGLHW

õXQLWOHVVô
'DUHDZRUPý  ý DUHDOýELRPDVVýGHQVLW\ýRIýHDUWKZRUPVýõNJîPëñýZHWýZHLJKWô
SDUWK  SURSRUWLRQýRIýVRLOýDUWKURSRGVýLQýGLHWýõXQLWOHVVô
1DUWK  PDVVýRIýFKHPLFDOýLQýVRLOýDUWKURSRGVýõNJô
$DUWK  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýVRLOýDUWKURSRGVýLQýGLHW

õXQLWOHVVô
SZO  SURSRUWLRQýRIýWHUUHVWULDOýZLOGOLIHýLQýGLHWýõXQLWOHVVô
1ZO  PDVVýRIýFKHPLFDOýLQýZLOGOLIHýFRPSRQHQWýRIýGLHWýõNJô
$ZO  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýRWKHUýZLOGOLIHýLQýGLHW

õXQLWOHVVô
SI  SURSRUWLRQýRIýILVKýLQýGLHWýõXQLWOHVVô
1I  PDVVýRIýFKHPLFDOýLQýILVKýõNJñýXVHýFRUUHFWýVL]HýUDQJHýIRUýGLHWô
$I  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýILVKýLQýGLHWýõXQLWOHVVô
'DUHDI  ý DUHDOýELRPDVVýGHQVLW\ýRIýILVKýõNJîPëñýZHWýZHLJKWñýXVHýFRUUHFWýVL]H

UDQJHýIRUýGLHWô
'DUHDDUWK  ý DUHDOýELRPDVVýGHQVLW\ýRIýLQVHFWýõNJîPëô
S%,  SURSRUWLRQýRIýEHQWKLFýLQYHUWHEUDWHVýRUýHPHUJHQWýIO\LQJýLQVHFWVýLQ

GLHWýõXQLWOHVVô
1%,  PDVVýRIýFKHPLFDOýLQýEHQWKLFýLQYHUWHEUDWHVýRUýHPHUJHQWýIO\LQJ

LQVHFWVýõNJô
$%,  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýEHQWKLFýLQYHUWHEUDWHVýRU

IO\LQJýLQVHFWVýLQýGLHWýõXQLWOHVVô
$VZ  DUHDýRIýVXUIDFHýRIýVXUIDFHýZDWHUýERG\ýõPëô
'DUHDEL  ý DUHDOýELRPDVVýGHQVLW\ýRIýEHQWKLFýLQYHUWHEUDWHVýõNJîPëñýZHWýZHLJKWô
,$  LQKDODWLRQýUDWHýõPêîNJýERG\ýZHLJKWîGô
1$,5  PDVVýRIýFKHPLFDOýLQýDLUñýLQFOXGLQJýYDSRUýSKDVHýDQGýSDUWLFOHVýõNJô
9$  YROXPHýRIýDLUýõPêô
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$$  DVVLPLODWLRQýHIILFLHQF\ýRIýFKHPLFDOýIURPýDLUýõXQLWOHVVô
(P  FKHPLFDOýWUDQVIRUPDWLRQýõGðìô
(X  FKHPLFDOýHOLPLQDWLRQýWKURXJKýH[FUHWRU\ýSURFHVVHVýõXULQHýDQGýIHFHVô

õGðìô
(O  FKHPLFDOýHOLPLQDWLRQýWKURXJKýODFWDWLRQýõPLONýSURGXFWLRQñýPDPPDOV

RQO\ôýõGðìô
(H  FKHPLFDOýHOLPLQDWLRQýWKURXJKýHJJýSURGXFWLRQñýELUGVýRQO\ýõGðìô
(I  ýý FKHPLFDOýHOLPLQDWLRQýIURPýIXUñýIHDWKHUVýRUýKDLUýõGðìô

7KHý75,0ï)D7(ýPRGHOýKDVýEHHQýSDUDPHWHUL]HGýIRUýPDQ\ýZLOGOLIHýVSHFLHVïýý7KHVHýDUH
OLVWHGýLQý7DEOHýæðìïýý6SHFLHVðVSHFLILFýSDUDPHWHUVñýLQFOXGLQJýERG\ýZHLJKWVâýZDWHUñýVRLOñýDQGýIRRG
LQJHVWLRQýUDWHVâýDQGýLQKDODWLRQýUDWHVýDUHýSUHVHQWHGýDVýPHDQVýLQý$SSHQGL[ý$ï

7DEOHýæðì
7HUUHVWULDOýDQGý6HPLDTXDWLFý9HUWHEUDWHý&RPSDUWPHQWý7\SHVý'HILQHGýIRUý75,0ï)D7(

&RPSDUWPHQWý7\SHýõ7URSKLFý)XQFWLRQDOý*URXSô 5HSUHVHQWDWLYHý6XEJURXSýRUý6SHFLHV

7HUUHVWULDOý2PQLYRUH :KLWHðIRRWHGý0RXVH

6HPLðDTXDWLFý3LVFLYRUH %DOGý(DJOH
&RPPRQý/RRQ
0LQN
%HOWHGý.LQJILVKHU

7HUUHVWULDOý,QVHFWLYRUH %ODFNðFDSSHGý&KLFNDGHH

6HPLðDTXDWLFý+HUELYRUH 0DOODUG

7HUUHVWULDOý3UHGDWRUî6FDYHQJHU 5HGðWDLOHGý+DZN
/RQJðWDLOHGý:HDVHO

6HPLðDTXDWLFý,QVHFWLYRUH 7UHHý6ZDOORZ

7HUUHVWULDOý9HUWHEUDWHý+HUELYRUH :KLWHðWDLOHGý'HHU
0XOHý'HHU
%ODFNðWDLOHGý'HHU
0HDGRZý9ROH
/RQJðWDLOHGý9ROH

6HPLðDTXDWLFý2PQLYRUH 5DFFRRQ

7HUUHVWULDOý*URXQGðLQYHUWHEUDWHý)HHGHU 6KRUWðWDLOHGý6KUHZ
7URZEULGJHý6KUHZ

,WýLVýDGYLVDEOHýIRUýWKHýXVHUýWRýWXUQýRQýDQGýRIIýZLOGOLIHýDOJRULWKPVñýWRýUHIOHFWã

� :LQWHUýVOHHSýRUýKLEHUQDWLRQâ
� 0LJUDWLRQâ
� 7LPLQJýRIýHJJýOD\LQJâýDQG
� 7LPLQJýRIýODFWDWLRQï
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7KHVHýVHDVRQDOýFRPSRQHQWVýRIý75,0ï)D7(ýKDYHýQRWý\HWýEHHQýLPSOHPHQWHGï

æïê $/*25,7+06ý)25ý$48$7,&ý%,27$

$TXDWLFýFRPSDUWPHQWýW\SHVýLQý75,0ï)D7(ýDUHýOLVWHGýLQý7DEOHýæðëï

7DEOHýæðë
$TXDWLFý&RPSDUWPHQWý7\SHVýLQýWKHý75,0ï)D7(ý3URWRW\SH

&RPSDUWPHQWý7\SHýõ7URSKLFý)XQFWLRQDOý*URXSô 5HSUHVHQWDWLYHý6XEJURXSýRUý6SHFLHV

$OJDH *HQHUDOL]HGý$OJDOý6SHFLHV

0DFURSK\WH (ORGHDýGHQVD

:DWHUý&ROXPQý+HUELYRUH %OXHJLOO

:DWHUý&ROXPQý2PQLYRUH &KDQQHOý&DWILVK

:DWHUý&ROXPQý&DUQLYRUH /DUJHPRXWKý%DVV

%HQWKLFý,QYHUWHEUDWHýõ+HUELYRUHô 0D\IO\

%HQWKLFý2PQLYRUH &KDQQHOý&DWILVK

%HQWKLFý&DUQLYRUH /DUJHPRXWKý%DVV

æïêïì $48$7,&ý3/$176

$TXDWLFýYHJHWDWLRQýLVýLQFOXGHGýDVýWZRýVHSDUDWHýFRPSDUWPHQWýW\SHVñýDOJDHýDQG
PDFURSK\WHVïýý:DWHUýLVýDVVXPHGýWRýEHýWKHýSULPDU\ýFKHPLFDOýVRXUFHýIRUýERWKýJURXSVýDQGýLVýWKH
RQO\ýSDWKZD\ýýLQFOXGHGýLQý75,0ï)D7(ïýý7KHýDOJDOýFRPSDUWPHQWýW\SHýLVýFRQVLGHUHGýWRýEH
FRPSULVHGýSULPDULO\ýRIýSK\WRSODQNWRQñýIRUýZKLFKýZDWHUýLVýFOHDUO\ýWKHýSULPDU\ýFKHPLFDOýVRXUFHïýý
$OWKRXJKýURRWHGýPDFURSK\WHVýGHULYHýVRPHýQXWULHQWVýDQGýFKHPLFDOVýIURPýWKHýVHGLPHQWýVRXUFHñ
GLUHFWýXSWDNHýIURPýZDWHUýLVýWKHýSULPDU\ýSDWKZD\ýõ5LEH\UHýDQGý%RXGRXýìääéôï

æïêïìïì $OJDH

$WýSUHVHQWñýWKHýRQO\ýDYDLODEOHýDOJRULWKPýIRUýWKHýXSWDNHýRIýFRQWDPLQDQWVýE\ýDOJDHýLV
VSHFLILFýWRýPHUFXU\ïýý,WýLVýSUHVHQWHGýLQý6HFWLRQý$ïìïëýRIý$SSHQGL[ý$ï

æïêïìïë 0DFURSK\WHV

8SWDNHýE\ýDTXDWLFýPDFURSK\WHVýLVýJLYHQýE\ýWKHýIROORZLQJýFRQFHQWUDWLRQðEDVHGýHTXDWLRQ
IRUýWKHýFKHPLFDOýIOX[ýUDWHï
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õæðäêô

ZKHUHã

)PS  QHWýIOX[ýRIýFKHPLFDOýLQýWKHýPDFURSK\WHñýõ�JîGD\ô
NPSñDFFðVZ  ELRDFFXPXODWLRQýUDWHýFRQVWDQWýIRUýVXUIDFHýZDWHUýõGD\ðìô
9PS  YROXPHýRIýWKHýPDFURSK\WHýõ/ô
&VZ  FKHPLFDOýFRQFHQWUDWLRQýLQýZDWHUýõ�Jî/ô
NPSñGHSðVZ  GHSXUDWLRQýUDWHýFRQVWDQWýIRUýVXUIDFHýZDWHUýõGD\ðìô
&PS  FKHPLFDOýFRQFHQWUDWLRQýLQýPDFURSK\WHýõ�Jî/ôï

7KHýUDWHýFRQVWDQWVýNPSñDFFðVZýDQGýNPSñGHSðVZñýIRUýQRQLRQLFýRUJDQLFýFKHPLFDOVýDUHýHVWLPDWHG
XVLQJýWKHýIROORZLQJýHTXDWLRQVã

7KHýUDWHýFRQVWDQWVýNPSñDFFðVZýDQGýNPSñGHSðVZýIRUýFKHPLFDOVýRWKHUýWKDQýQRQLRQLFýRUJDQLF
SROOXWDQWVýZHUHýGHULYHGýIURPýELRFRQFHQWUDWLRQýIDFWRUVýXVLQJýWKHýWLPHðWRðVWHDG\ðVWDWHýFRQYHUVLRQ
DVýIROORZVã

ZKHUHã

.ZðPS  ZDWHUðPDFURSK\WHýSDUWLWLRQýFRHIILFLHQW
Wû  ý WLPHýUHTXLUHGýWRýUHDFKýìííûýSHUFHQWýRIýWKHýVWHDG\ðVWDWHýYDOXHýZKHQýWKH

FRQFHQWUDWLRQýLQýZDWHUýLVýDSSUR[LPDWHO\ýFRQVWDQWýZLWKýWLPH
û  IUDFWLRQýRIýVWHDG\ðVWDWHýDWWDLQHG

ý7KHýWUDQVIHUýRIýFKHPLFDOýPDVVýIURPýZDWHUýWRýWKHýPDFURSK\WHýLVýJLYHQýE\ã

ZKHUHã

1PS  PDVVýRIýFKHPLFDOýLQýWKHýPDFURSK\WHýõXJô
NPSñDFFðVZ  ELRDFFXPXODWLRQýUDWHýFRQVWDQWýIRUýVXUIDFHýZDWHUýõGD\ðìô
9PS  YROXPHýRIýWKHýPDFURSK\WHýõ/ô
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9Z PS

PS PS DFF VZ
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1Z  PDVVýRIýFKHPLFDOýLQýZDWHUýõXJô
9Z  YROXPHýRIýZDWHUýLQýWKHýFHOOýõ/ô
NPSñGHSðVZ  GHSXUDWLRQýUDWHýFRQVWDQWýIRUýVXUIDFHýZDWHUýõGD\ðìô

7KHýWUDQVIHUýIDFWRUVýIRUýZDWHUýWRýPDFURSK\WHVýDQGýIRUýPDFURSK\WHVýWRýZDWHUýDUHýJLYHQýE\ã

æïêïë %(17+,&ý,1)$81$

7KHýEHQWKLFýFRPPXQLW\ýLVýW\SLFDOO\ýFRPSULVHGýRIýPDQ\ýGLIIHUHQWýFODVVHVýDQGýVSHFLHVýRI
RUJDQLVPVñýLQFOXGLQJýWKRVHýIURPýWKHýSK\ODý0ROOXVFDýõHïJïñýFODPVýDQGýVQDLOVôñý$QQHOLGD
õROLJRFKDHWHVôñýDQGý$UWKURSRGDýõHïJïñýLQVHFWVýDQGýFUXVWDFHDQVôïýý$OOýWURSKLFýOHYHOVýDUHýUHSUHVHQWHG
ZLWKLQýWKLVýFRPPXQLW\ïýý7KLVýLVýWUXHýHYHQýZLWKLQýVRPHýIDPLOLHVýRIýLQVHFWVñýVXFKýDVýWKHýPD\IOLHV
DQGýFKLURQRPLGVïýý$OWKRXJKýDOOýWURSKLFýWUDQVIHUVýZLWKLQýWKHýEHQWKLFýFRPPXQLW\ýFRXOGýEH
PRGHOHGñýWKDWýLVýEH\RQGýWKHýVFRSHýDQGýQHHGVýRIý75,0ï)D7(ïýý5DWKHUñýDOOýEHQWKLFýLQIDXQDýDUH
FRQVLGHUHGýWRýUHSUHVHQWýWKHýORZHVWýKHWHURWURSKLFýOHYHOýRIýWKHýEHQWKLFýIRRGýFKDLQïýý7KHýFXUUHQW
PRGHOýFRQVWUXFWýLGHQWLILHVýWKLVýJURXSýDVýWKHý¦%HQWKLFý+HUELYRUHVï§

$QýH[SOLFLWýGLHWDU\ýXSWDNHýFRPSRQHQWýLVýQRWýSUDFWLFDOñýJLYHQýWKHýKLJKO\ýYDULDEOHýGLHW
DPRQJýEHQWKLFýLQIDXQDïýý5DWKHUñýXSWDNHýLVýPRGHOHGýEDVHGýRQýWKHýH[WUDFWLRQýRIýFKHPLFDOýIURP
ZDWHUýõLQWHUVWLWLDOýRUýRYHUO\LQJôýRUýVHGLPHQWïýý,WýVKRXOGýEHýQRWHGýWKDWýDWýWKLVýWLPHýRQO\ýRQH
FKHPLFDOýVRXUFHýõZDWHUýRUýVHGLPHQWôýLVýFRQVLGHUHGïýý6HOHFWLRQýRIýWKHýSULPDU\ýVRXUFHýRI
FRQWDPLQDWLRQýLVýFKHPLFDOýGHSHQGHQWïýý1HXWUDOýRUJDQLFýFKHPLFDOVýõHïJïñý3$+VôýDUHýW\SLFDOO\
HYDOXDWHGýEDVHGýRQýXSWDNHýIURPýZDWHUïýý,IýLQWHUVWLWLDOýZDWHUýLVýXVHGýWKHýUHVXOWVýRIWHQýDUHýFRQVLGHUHG
UHSUHVHQWDWLYHýRIýWRWDOýVHGLPHQWýH[SRVXUHVïýý8SWDNHýRIýPHWDOVýõLïHïñýPHUFXU\ôýLVýEDVHGýRQýXSWDNH
GDWDýIURPýEXONýVHGLPHQWVïýý6HGLPHQWýFKHPLFDOýFRQFHQWUDWLRQVýDUHýQRWýDSSRUWLRQHGýWRýVHSDUDWH
LQRUJDQLFýDQGýRUJDQLFýõOLYLQJýDQGýGHWULWDOýPDWWHUôýFRPSDUWPHQWVýLQý75,0ï)D7(ïýý7KXVýXSWDNH
IURPýVHGLPHQWýLPSOLFLWO\ýLQFOXGHVýWUDQVIHUVýIURPýDOJDOýDQGýGHWULWDOýPDWWHUýWRýWKHý¦%HQWKLF
+HUELYRUHVï§ýý

,PPDWXUHýEXUURZLQJýýPD\IOLHVýõ+H[DJHQLDýVSSïôýýDUHýXVHGýDVýWKHýUHSUHVHQWDWLYHýEHQWKLF
LQYHUWHEUDWHVýIRUýERWKýZDWHUýDQGýVHGLPHQWýH[SRVXUHVïýý7KH\ýDUHýFRPPRQýWKURXJKRXWýWKHý8QLWHG
6WDWHVñýýUHSUHVHQWýDQýLPSRUWDQWýILVKýIRUDJHýUHVRXUFHñýDQGýDUHýUHODWLYHO\ýZHOOýVWXGLHGýE\ýDTXDWLF
HFRORJLVWVýDQGýWR[LFRORJLVWVï

æïêïëïì :DWHUýWRý%HQWKLFý,QIDXQDý7UDQVIHUV

8SWDNHýIURPýZDWHUýLVýJLYHQýE\ýWKHýIROORZLQJýHTXDWLRQã
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ZKHUHã

&EL  EHQWKLFýLQYHUWHEUDWHýFRQFHQWUDWLRQýõ�JîJô
&Z  ZDWHUýõLQWHUVWLWLDOýRUýRYHUO\LQJôýFRQFHQWUDWLRQýõ�Jî/ô
NELñDFFðZ  XSWDNHýUDWHýFRQVWDQWýIRUýZDWHUýõGD\ðìô
NELñGHSðZ  ý GHSXUDWLRQýUDWHýFRQVWDQWýIRUýZDWHUï

7KHýUDWHýFRQVWDQWVýNELñDFFðZýýDQGýNELñGHSðZýPD\ýEHýGHULYHGýIURPýWKHýELRFRQFHQWUDWLRQýIDFWRUV
XVLQJýWKHýWLPHðWRðVWHDG\ðVWDWHýFRQYHUVLRQï

ZKHUHã

.ZðEL  ZDWHUðEHQWKLFýLQIDXQDýSDUWLWLRQýFRHIILFLHQWï

&RQYHUWLQJýWRýPDVVýXQLWVýõ1ôý\LHOGVýWKHýIROORZLQJýHTXDWLRQã

ZKHUHã

1EL  PDVVýRIýFKHPLFDOýLQýRUJDQLVPVýFRPSULVLQJýWKHýEHQWKLFýLQYHUWHEUDWH
FRPSDUWPHQWýW\SHýõ�Jô

QEL  QXPEHUýRIýRUJDQLVPVýFRPSULVLQJýWKHýEHQWKLFýLQYHUWHEUDWHýFRPSDUWPHQW
W\SH

PEL  PDVVýRIýLQGLYLGXDOýRUJDQLVPVýFRPSULVLQJýWKHýEHQWKLFýLQYHUWHEUDWH
FRPSDUWPHQWýW\SH

1Z  PDVVýRIýFKHPLFDOýLQýZDWHUýõ�Jô
9Z  YROXPHýRIýZDWHUýLQýWKHýFHOOýõ/ô

7KXVýWKHýWUDQVIHUýIDFWRUVýIRUýZDWHUýõLQWHUVWLWLDOýRUýRYHUO\LQJôýWRýEHQWKLFýLQYHUWHEUDWHVýDQG
IRUýEHQWKLFýLQYHUWHEUDWHVýWRýZDWHUýDUHýJLYHQýE\ã



&+$37(5ýæ
%,27,&ý$/*25,7+06

129(0%(5ýìäää æðéé 75,0ï)$7(ý76'ý92/80(ý,,ýõ'5$)7ô

7
Q P N

9Z EL

EL EL EL DFF Z

Z
→

−= ñ
õæðìííô

7 NEL Z EL GHS Z→ −= ñ õæðìíìô

G&

GW
N & N &EL
EL DFF VHG VHG EL GHS VHG EL= −− −ñ ñ

õæðìíëô

( )
N

WEL GHS VHGñ

OQ
− =

− −









ì α
α

õæðìíéô

( )
N

W
.EL DFF VHG VHG ELñ

OQ
− −=

− −







 ×

ì α
α

õæðìíêô

G1

GW
Q P N

1

9
N 1EL

EL EL EL DFF VHG
VHG

VHG VHG
EL GHS VHG EL= −− −ñ ñρ

õæðìíèô

æïêïëïë 6HGLPHQWýWRý%HQWKLFý,QIDXQDý7UDQVIHUV

8SWDNHýIURPýVHGLPHQWýLVýJLYHQýE\ýWKHýIROORZLQJýHTXDWLRQã

ZKHUHã

&EL  EHQWKLFýLQYHUWHEUDWHýFRQFHQWUDWLRQýõ�JîJô
&VHG  %XONýVHGLPHQWýFRQFHQWUDWLRQýõ�JîJô
NELñDFFðVHG  XSWDNHýUDWHýFRQVWDQWýIRUýVHGLPHQWýõGD\ðìô
NELñGHSðVHG  ý GHSXUDWLRQýUDWHýFRQVWDQWýIRUýVHGLPHQWï

7KHýUDWHýFRQVWDQWVýNELñDFFðVHGýDQGýNELñGHSðVHGýPD\ýEHýGHULYHGýIURPýELRFRQFHQWUDWLRQýIDFWRUVýXVLQJýWKH
WLPHðWRðVWHDG\ðVWDWHýFRQYHUVLRQï

ZKHUHã

.VHGðEL  VHGLPHQWðEHQWKLFýLQYHUWHEUDWHýSDUWLWLRQýFRHIILFLHQW
Wû  ý WLPHýUHTXLUHGýWRýUHDFKýìííûýSHUFHQWýRIýWKHýVWHDG\ðVWDWHýYDOXHýZKHQýWKH

FRQFHQWUDWLRQýLQýZDWHUýLVýDSSUR[LPDWHO\ýFRQVWDQWýZLWKýWLPH
û  IUDFWLRQýRIýVWHDG\ðVWDWHýDWWDLQHG

&RQYHUWLQJýWRýPDVVýXQLWVýõ1ôý\LHOGVýWKHýIROORZLQJýHTXDWLRQã
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ZKHUHã

1EL  PDVVýRIýFKHPLFDOýLQýRUJDQLVPVýFRPSULVLQJýWKHýEHQWKLFýLQYHUWHEUDWH
FRPSDUWPHQWýW\SHýõ�Jô

QEL  QXPEHUýRIýRUJDQLVPVýFRPSULVLQJýWKHýEHQWKLFýLQYHUWHEUDWHýFRPSDUWPHQW
W\SH

PEL  PDVVýRIýLQGLYLGXDOýEHQWKLFýLQYHUWHEUDWHV
1VHG  PDVVýRIýFKHPLFDOýLQýVHGLPHQWýýõ�Jô
9VHG  YROXPHýRIýVHGLPHQWýLQýWKHýFHOOýõ/ô
'VHG  EXONýGHQVLW\ýRIýVHGLPHQWýõJî/ô

7KXVýWKHýWUDQVIHUýIDFWRUVýIRUýVHGLPHQWýWRýEHQWKLFýLQYHUWHEUDWHVýDQGýIRUýEHQWKLF
LQYHUWHEUDWHVýWRýVHGLPHQWýDUHýJLYHQýE\ã

æïêïê ),6+

)LVKýUHSUHVHQWýILYHýRIýWKHýWURSKLFýFRPSDUWPHQWýW\SHVýRULJLQDOO\ýLQFOXGHGýLQý75,0ï)D7(ã
WKHý%HQWKLFýRPQLYRUHýDQGýFDUQLYRUHýDQGýWKHýZDWHUýFROXPQýKHUELYRUHñýRPQLYRUHñýDQGýFDUQLYRUHïý
7ZRýDOWHUQDWLYHýDSSURDFKHVýDUHýXVHGýWRýHVWLPDWHýFKHPLFDOýXSWDNHýE\ýILVKýLQý75,0ï)D7(ñýD
ELRHQHUJHWLFðEDVHGýNLQHWLFýPRGHOýDQGýDýWLPHðWRðVWHDG\ðVWDWHðEDVHGýNLQHWLFýPRGHOïýý(DFKýW\SHýKDV
VWUHQJWKVýDQGýZHDNQHVVHVýZKLFKýPDNHýLQFOXGLQJýERWKýDSSURSULDWHýDWýWKLVýWLPHïýý7KHýELRHQHUJHWLFð
EDVHGýPRGHOýLVýLGHDOýIRUýH[SOLFLWO\ýLQFRUSRUDWLQJýPXOWLSOHýH[SRVXUHýSDWKZD\VñýEXW
SDUDPHWHUL]DWLRQýLVýPRUHýGLIILFXOWñýHVSHFLDOO\ýIRUýHOLPLQDWLRQýUDWHVïý3DUDPHWHUVýIRUýWKHýýWLPHðWRð
VWHDG\ðVWDWHðEDVHGýNLQHWLFýPRGHOýDUHýJHQHUDOO\ýDYDLODEOHñýEXWýPXOWLSOHýSDWKZD\VýFDQQRWýEH
H[SOLFLWO\ýLQFRUSRUDWHGýVLPXOWDQHRXVO\ýDQGýWKHýWLPHýUHTXLUHGýWRýUHDFKýDý¦VWHDG\ðVWDWH§ýPD\ýEH
XQFHUWDLQýIRUýVWURQJO\ýELRDFFXPXODWHGýFKHPLFDOVïýý&XUUHQWO\ñýWKHýELRHQHUJHWLFýPRGHOýLV
SDUDPHWHUL]HGýIRUý3$+VýDQGýPHUFXU\ñýZKHUHDVýWKHýWLPHðWRðVWHDG\ðVWDWHýPRGHOýLVýSDUDPHWHUL]HG
IRUýPHUFXU\ýRQO\ï

7KHýFXUUHQWýVWUXFWXUHýRIý75,0ï)D7(ýKDVýILYHýWURSKLFýOHYHOVýWKDWýDUHýUHSUHVHQWHGýE\ýILVKïý
7KH\ýDUHýSUHVHQWHGýDVýWZRýVHSDUDWHýIRRGýFKDLQVñýRQHýIRUýZDWHUýFROXPQýRUJDQLVPVýDQGýRQHýIRU
EHQWKLFýRUJDQLVPVýõVHHýEOXHýSULQWôïý7KHýZDWHUýFROXPQýIRRGýFKDLQýKDVýQRýOLQNDJHVýWRýEHQWKLF
RUJDQLVPVñýLPSO\LQJýWKDWýWKLVýLVýDýSHODJLFýIRRGýFKDLQïýý+RZHYHUñýPRVWýDSSOLFDWLRQVýRI
75,0ï)D7(ýZLOOýEHýEHWWHUýUHSUHVHQWHGýE\ýDýOLWWRUDOýIRRGýFKDLQñýZKLFKýLQFOXGHVýOLQNDJHVýEHWZHHQ
WKHýZDWHUýFROXPQýDQGýEHQWKLFýIRRGýFKDLQVïýý7KHýEOXHýSULQWýVKRZVýWKHýEHQWKLFýIRRGýFKDLQýOLQNHGýWR
URRWHGýPDFURSK\WHVýDQGýEHQWKLFýDOJDHñýEXWýQRWýWRýSODQNWRQLFýDOJDHïýýý7KXVñýQHLWKHUýIRRGýFKDLQ
DORQHýDGHTXDWHO\ýUHSUHVHQWVýDýOLWWRUDOýIRRGýFKDLQïýý
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7RýRYHUFRPHýWKLVýZLWKýPLQLPDOýPRGLILFDWLRQýRIýWKHýPRGHOýDUFKLWHFWXUHñýHDFKýIRRGýFKDLQ
ZDVýDVVXPHGýWRýEHýOLQHDUýEXWýLQGLYLGXDOýVSHFLHVýZHUHýDVVXPHGýWRýUHVLGHýLQýPRUHýWKDQýRQHýIRRG
FKDLQýRUýWURSKLFýOHYHOïýý7KDWýLVñýZDWHUýFROXPQýFDUQLYRUHVýFRQVXPHýìííýSHUFHQWýZDWHUýFROXPQ
RPQLYRUHVñýZDWHUýFROXPQýRPQLYRUHVýFRQVXPHýìííýSHUFHQWýZDWHUýFROXPQýKHUELYRUHV
õSODQNWLYRUHVôñýEHQWKLFýFDUQLYRUHVýFRQVXPHýìííýSHUFHQWýEHQWKLFýRPQLYRUHVñýEHQWKLFýRPQLYRUHV
FRQVXPHýìííýSHUFHQWýEHQWKLFýLQYHUWHEUDWHVïýý+RZHYHUñýDýJLYHQýSLVFLYRUHýõHïJïñýODUJHPRXWKýEDVVô
PD\ýFRQVXPHýRPQLYRUHVýIURPýERWKýIRRGýFKDLQVýõHïJïñýèíýSHUFHQWýZDWHUýFROXPQýRPQLYRUHVýDQGýèí
SHUFHQWýEHQWKLFýRPQLYRUHVôïýý7KLVýLVýDFFRXQWHGýIRUýLQýWKHýPDVVýWUDQVIHUýIRUPXODVýE\ýGLYLGLQJýWKH
WRWDOýELRPDVVýRIýWKHýJLYHQýSLVFLYRURXVýVSHFLHVýLQWRýHDFKýIRRGýFKDLQïýý,QýWKHýODUJHPRXWKýEDVV
H[DPSOHñýèíýSHUFHQWýRIýWKHýELRPDVVýLVýFRXQWHGýLQýHDFKýIRRGýFKDLQïýý7KHýPDVVýRIýILVKýLQýHDFK
WURSKLFýOHYHOýLVýGHULYHGýIURPýVWXGLHVýRIýWKHýELRPDVVýRIýLQGLYLGXDOýVSHFLHVýLQýYDULRXVýV\VWHPVýDQG
VWXGLHVýRIýIHHGLQJýVWUDWHJLHVýRIýWKRVHýVSHFLHVï

æïêïêïì %LRHQHUJHWLFðEDVHGý.LQHWLFý0RGHOý

7KHýIROORZLQJýPRGHOýIRUýHVWLPDWLQJýSROOXWDQWýFRQFHQWUDWLRQVýLQýILVKýõ7KRPDQQýìäåäôýZDV
XVHGýDVýDýVWDUWLQJýSRLQWýLQýWKHýGHULYDWLRQýRIýWKHýWUDQVIHUýSUREDELOLWLHVýDVVRFLDWHGýZLWKýWKHýILVK
FRPSDUWPHQWýW\SHã

ZKHUHã

&)ý  FRQFHQWUDWLRQýLQýILVKýõ�JîNJô
NXý  XSWDNHýUDWHýFRQVWDQWýIURPýZDWHUýYLDýWKHýJLOOVýõìîNJðGD\ô
&:'ý  GLVVROYHGýFKHPLFDOýFRQFHQWUDWLRQýLQýZDWHUýõ�Jî/ô
N'ý  FKHPLFDOýXSWDNHýIURPýIRRGýõNJýIRRGîNJýILVKîGD\ôý
3L  SURSRUWLRQýRIýWKHýGLHWýFRQVLVWLQJýRIýIRRGýLWHPý,
&'ñLý  FKHPLFDOýFRQFHQWUDWLRQýLQýIRRGýLWHPýLýõ�JîNJô
NHJý  UDWHýFRQVWDQWýIRUýHOLPLQDWLRQýYLDýWKHýJLOOVýõìîGD\ô
N(ý  UDWHýFRQVWDQWýIRUýHOLPLQDWLRQýYLDýIHFDOýHJHVWLRQýõìîGD\ô
5(ý  UDWHýFRQVWDQWýIRUýPHWDEROLFýWUDQVIRUPDWLRQýRIýFKHPLFDOýõìîGD\ô
N*ý  UDWHýFRQVWDQWýIRUýGLOXWLRQýRIýFKHPLFDOýFRQFHQWUDWLRQýIURPýJURZWKýõìîGD\ôï

)RUýQRQLRQLFýRUJDQLFýFKHPLFDOVýõ3$+VôñýWKHýFKHPLFDOýXSWDNHýUDWHýFRQVWDQWýNXýLVýHVWLPDWHG
XVLQJýWKHýIROORZLQJýIRUPXODã

ZKHUHã

NXý  FKHPLFDOýXSWDNHýUDWHýFRQVWDQWýõ/îGD\ðNJ>Z@ô
7ý  ERG\ýZHLJKWý>JõZHWô@
õý  DOORPHWULFýVFDOLQJýIDFWRUýõHïJïñýíïëýõ7KRPDQQýìäåäôô
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Sý  IUDFWLRQýOLSLGýZHLJKWýõNJ>OLSLG@îNJ>ZHW@ô
(ý  HIILFLHQF\ýRIýWUDQVIHUýRIýFKHPLFDOï

7KHUHýLVýDQýDSSDUHQWýLQFUHDVHýLQýDVVLPLODWLRQýHIILFLHQF\ýIRUýVPDOOHUýRUJDQLVPVâýWKHUHIRUHñ
RUJDQLVPVýKDYHýEHHQýGLYLGHGýLQWRýWZRýZHLJKWýJURXSVãýýOHVVýWKDQýìíýWRýìííýJýõZHWôýDQGýPRUHýWKDQ
ìííýJýõZHWôýZHLJKWýõ7KRPDQQýìäåäôïýý7KHýFKHPLFDOýDVVLPLODWLRQýHIILFLHQF\ýõ(ôýFDQýEH
DSSUR[LPDWHGýIRUýWKHVHýWZRýVL]HýFODVVHVýRIýRUJDQLVPVýDVýIROORZVïýý)RUýVPDOOHUýRUJDQLVPVñýWKH
IROORZLQJýHTXDWLRQVýVKRXOGýEHýXVHGýWRýHVWLPDWHý(ã

)RUýFKHPLFDOVýZLWKýORJý.RZý ýëðèñ ORJý(ý ýðëïçýòýíïèýORJý.RZýýýýýýýýýýýýý

)RUýFKHPLFDOVýZLWKýORJý.RZý ýèðçñ ORJý(ý ýíïå ýýýýýýýýýýýýýýýýýýýýýýýýýýýýýýý
)RUýFKHPLFDOVýZLWKýORJý.RZý ýçðìíñ ORJý(ý ýëïäýðýíïèýORJý.RZ

)RUýODUJHUýRUJDQLVPVñýWKHýIROORZLQJýHTXDWLRQVýVKRXOGýEHýXVHGýWRýHVWLPDWHý(ã

)RUýFKHPLFDOVýZLWKýORJý.RZý ýëðèñ ORJý(ý ýðìïèýòýíïéýORJý.RZýýýýýýý
)RUýFKHPLFDOVýZLWKýORJý.RZý ýèðçñ ORJý(ý ýíïèýýýýýýýýýýýýýýýýýýýýýýýýýýýýýý
)RUýFKHPLFDOVýZLWKýORJý.RZý ýçðìíñ ORJý(ý ýìïëýðýíïëèýORJý.RZ

7KRPDQQýõìäåäôýJLYHVýWKHýH[FUHWLRQýUDWHýIURPýJLOOVýXVLQJýWKHýIROORZLQJýHTXDWLRQã

)RUýPHUFXU\ñýWKHýIROORZLQJýVLPSOLI\LQJýDVVXPSWLRQVýDSSO\ãýìôýDýVLQJOHýHOLPLQDWLRQýUDWHýLV
XVHGýWRýGHVFULEHýHOLPLQDWLRQýYLDýWKHýJLOOVýDQGýHJHVWLRQýõ.(ý ýN(ýòýNHJôñýDQGýëôýXSWDNHýIURPýZDWHUýLV
H[FOXGHGýIURPýWKHýPHUFXU\ýWUDQVIHUýHTXDWLRQýEHFDXVHýLWýLVýQHJOLJLEOHýõ7UXGHOýDQGý5DVPXVVHQ
ìääæôïýý

7KHýPHUFXU\ýHOLPLQDWLRQýUDWHýFRQVWDQWýõ.(ôýLVýJLYHQýE\ýWKHýIROORZLQJýELRHQHUJHWLFýPRGHO
õ7UXGHOýDQGý5DVPXVVHQýìääæôýã

ZKHUHãý

7  ý WHPSHUDWXUHýõ(&ô
:  ZHLJKWýRIýILVKýõJô
(  ý H[SRVXUHýGXUDWLRQâýí DFXWHýõáäíýGD\Vôñýì FKURQLFýõ!äíýGD\Vô

2QO\ýFKURQLFýH[SRVXUHVýDSSO\ýWRý75,0ï)D7(ïýý7KHUHIRUHñýWKHýHOLPLQDWLRQýUDWHýFRQVWDQWýLV
UHGXFHGýWRã
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7UXGHOýDQGý5DVPXVVHQýõìääæôýEDVHGýWKHýHOLPLQDWLRQýUDWHýRQýWKHýFOHDUDQFHýRI
PHWK\PHUFXU\ýRQO\ñýEHFDXVHýJUHDWHUýWKDQýäèýSHUFHQWýRIýPHUFXU\ýLQýILVKýLVýPHWK\PHUFXU\ýDQGýWKH
HOLPLQDWLRQýRIýPHWK\PHUFXU\ýLVýPXFKýVORZHUýWKDQýWKDWýRIýLQRUJDQLFýPHUFXU\ýõLïHïñýWKHýRYHUDOOýUDWH
LVýGRPLQDWHGýE\ýWKHýHOLPLQDWLRQýRIýPHWK\PHUFXU\ôï

7KHýELRHQHUJHWLFðEDVHGýNLQHWLFýPRGHOýLVýJHQHUDOO\ýXVHGýWRýHVWLPDWHýFRQFHQWUDWLRQVýLQ
LQGLYLGXDOýILVKýRIýDýVSHFLHVïý)ROORZLQJýLVýWKHýGHULYDWLRQýRIýWKHýILVKýPRGHOýIRUýWKHýHQWLUHýILVK
SRSXODWLRQïýý,QLWLDOO\ýWKHýPRGHOýLVýGHULYHGýIRUýDýSRSXODWLRQýRIýWZRýILVKýDQGýWKHQýJHQHUDOL]HGýIRU
WKHýFDVHýRIýQýILVKñýZKHUHýQýLVýWKHýILVKýSRSXODWLRQïýý,QLWLDOO\ñýLWýLVýDVVXPHGýWKDWýWKHUHýLVýQRýXSWDNH
WKURXJKýRWKHUýIRRGýLWHPVñýDQGýWKHýHOLPLQDWLRQýYLDýIHFDOýHJHVWLRQýDQGýWKHýPHWDEROLFýWUDQVIRUPDWLRQ
IDFWRUVýZHUHýQHJOHFWHGýDVýWKH\ýZHUHýFRQVLGHUHGýVHFRQGðRUGHUýUDWHVïýý7KXVñýIRUýWZRýILVKýZLWK
FRQFHQWUDWLRQVý&IìñýDQGý&IëñýWKHýSUHYLRXVýHTXDWLRQýFDQýEHýUHZULWWHQýDVã

7RýFRQYHUWýWKHýFRQFHQWUDWLRQVýWRýPDVVHVñýLWýLVýDVVXPHGýWKDWã

ZKHUHã

Pìý  PDVVýRIýILVKýìýõNJô
Pëý  PDVVýRIýILVKýëýõNJô
1ìý  PDVVýRIýFKHPLFDOýLQýILVKýìýõ�Jô
1ëý  PDVVýRIýFKHPLFDOýLQýILVKýëýõ�Jô
1Z  PDVVýRIýFKHPLFDOýLQýVXUIDFHýZDWHUýFHOOýõ�Jô
9Zý  YROXPHýRIýVXUIDFHýZDWHUýFHOOýõ/ôï

6XEVWLWXWLQJý\LHOGVã
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$GGLQJýWKHVHýHTXDWLRQVý\LHOGVýWKHýPDVVýWUDQVIHUýHTXDWLRQVýIRUýWKHýWRWDOýILVKýFRPSDUWPHQWýW\SHñýDV
IROORZVã

0DNLQJýWKHýVLPSOLI\LQJýDVVXPSWLRQVýWKDWýLQGLYLGXDOýILVKýPDVVýLVýUHSUHVHQWHGýE\ýD
SRSXODWLRQýDYHUDJHýPIýõPìý ýPëý ýPIôñýDQGýWKDWýNXìý ýNXëý ýNXýDQGýNHJìý ýNHJëý ýNHJñý\LHOGVã

7KLVýHTXDWLRQýFDQýEHýJHQHUDOL]HGýIURPýëýWRýQIýILVKñýZLWKý1Iýõ ý1ìò1ëôýEHLQJýWKHýWRWDOýPDVV
LQýWKHýILVKýFRPSDUWPHQWýW\SHýWRý\LHOGýWKHýIROORZLQJýJHQHUDOL]HGý&07ýHTXDWLRQýIRUýDýILVK
FRPSDUWPHQWýW\SHã

*HQHUDOL]LQJýWKLVýHTXDWLRQýWRýLQFOXGHýIHHGLQJý\LHOGVýWKHýIROORZLQJýIRRGýFKDLQýPDVVýWUDQVIHU
HTXDWLRQVýIRUýWKHýLQGLYLGXDOýILVKýVSHFLHVï

,WýLVýLPSRUWDQWýWRýQRWHýWKDWýWKHýHTXDWLRQVýLQýWKHLUýSUHVHQWýIRUPýH[FOXGHýGHUPDOýXSWDNHýDVýD
VLJQLILFDQWýH[SRVXUHýURXWHïýý7KHýHTXDWLRQVýLQFOXGHýJLOOýXSWDNHýõELRFRQFHQWUDWLRQôýDQGýIRRGýXSWDNH
õELRPDJQLILFDWLRQôýDVýWKHýWZRýSULQFLSDOýH[SRVXUHýURXWHVïýý)ROORZLQJýDUHýWKHýIRRGýZHEýHTXDWLRQVã

$TXDWLFýKHUELYRUHýõIKý2ýILVKýKHUELYRUHVôýõìííýSHUFHQWýPDFURSK\WHýGLHWôã

ZKHUHã

)G  IHHGLQJýUDWHýFRQVWDQWýõNJ>SUH\@îNJ>SUHGDWRU@ðGD\ô
(  HIILFLHQF\ýRIýWUDQVIHUýRIýFKHPLFDOï
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7KHýIHHGLQJýUDWHýõ)'ôýLVýJLYHQýE\ýWKHýIROORZLQJýELRHQHUJHWLFýPRGHOýSUHVHQWHGýLQý*REDV
õìääêôïý

ZKHUHã

9)  PDVVýRIýWKHýILVKýõNJô
7  ý WHPSHUDWXUHýõ(&ô

$TXDWLFýRPQLYRUHýõIRý ýILVKýRPQLYRUHôã

$TXDWLFýFDUQLYRUHýõIFý ýILVKýFDUQLYRUHôã

,PSOLFLWýLQýWKHýSUHYLRXVýHTXDWLRQýLVýWKHýDVVXPSWLRQýWKDWýWKHýPDVVýRIýDQýLQGLYLGXDOýILVKýLV
FRQVWDQWýRYHUýWKHýWLPHýRIýWKHýVLPXODWLRQïýý,WýPD\ýEHýQRWHGýWKDWýWKHýGLOXWLRQýGXHýWRýJURZWKýIDFWRU
õN*ôýLVýQRWýLQFOXGHGýLQýWKHýHTXDWLRQýEHFDXVHýN*ýLVýEDVHGýRQýFRQFHQWUDWLRQVñýZKLOHýWKHýPDVVýWUDQVIHU
HTXDWLRQVýDUHýLQýPDVVýXQLWVï

7KHýJHQHUDOL]HGýWUDQVIHUýIDFWRUVýIRUýGLHWDU\ýLWHPVýWRýDýVSHFLILFýILVKýGRPDLQýõLïHïñýEHQWKLF
RPQLYRUHñýEHQWKLFýFDUQLYRUHñýZDWHUýFROXPQýKHUELYRUHñýZDWHUýFROXPQýRPQLYRUHñýRUýZDWHUýFROXPQ
FDUQLYRUHôñýDUHýJLYHQýE\ã

:DWHUýWRýDýVSHFLILFýILVKýGRPDLQýýõLïHïñýEHQWKLFýRPQLYRUHñýEHQWKLFýFDUQLYRUHñýZDWHUýFROXPQ
KHUELYRUHñýZDWHUýFROXPQýRPQLYRUHñýRUýýZDWHUýFROXPQýFDUQLYRUHôñýXVLQJýWKHýELRHQHUJHWLFðEDVHG
NLQHWLFýPRGHOýIRUýQRQLRQLFýRUJDQLFýFKHPLFDOVýLVýJLYHQýE\ã

$ýVSHFLILFýILVKýGRPDLQýõLïHïñýEHQWKLFýRPQLYRUHñýEHQWKLFýFDUQLYRUHñýZDWHUýFROXPQ
KHUELYRUHñýZDWHUýFROXPQýRPQLYRUHñýRUýZDWHUýFROXPQýFDUQLYRUHôýWRýZDWHUñýXVLQJýWKHýELRHQHUJHWLFð
EDVHGýNLQHWLFýPRGHOýIRUýQRQLRQLFýRUJDQLFýFKHPLFDOVýLVýJLYHQýE\ã
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7 NILVK ZDWHU HJ→ = õæðìëäô

7 .UHFHSWRU ILVK ZDWHU (õ ô→ = õæðìêíô

$ýVSHFLILFýILVKýGRPDLQýõLïHïñýEHQWKLFýRPQLYRUHñýEHQWKLFýFDUQLYRUHñýZDWHUýFROXPQ
KHUELYRUHñýZDWHUýFROXPQýRPQLYRUHñýRUýýZDWHUýFROXPQýFDUQLYRUHôýWRýWKHýZDWHUýGRPDLQñýXVLQJýWKH
ELRHQHUJHWLFðEDVHGýNLQHWLFýPRGHOýIRUýPHUFXU\ýLVýJLYHQýE\ã

æïêïêïë 7LPHðWRðVWHDG\ðVWDWHðEDVHGý.LQHWLFý0RGHOý

7KHýWLPHðWRðVWHDG\ðVWDWHýPRGHOýLVýEDVHGýRQýWKHýDVVXPSWLRQýWKDWýRQHýSDWKZD\ýDFFRXQWVýIRU
WKHýYDVWýPDMRULW\ýRIýWKHýFKHPLFDOýXSWDNHïý7KXVñýRQO\ýRQHýFKHPLFDOýVRXUFHýLVýH[SOLFLWO\ýFRQVLGHUHGï
7KHýPRGHOýLVýRIýWKHýJHQHUDOýIRUPã

ZKHUHã

.UHFHSWRUðVRXUFH  UHFHSWRUðVRXUFHýSDUWLWLRQýFRHIILFLHQW
&UHFHSWRU  FRQFHQWUDWLRQýLQýUHFHSWRU
&ýVRXUFH  FRQFHQWUDWLRQýLQýVRXUFH
Wû  ý WLPHýUHTXLUHGýWRýUHDFKýìííûýSHUFHQWýRIýWKHýVWHDG\ðVWDWHýYDOXHýZKHQ

WKHýFRQFHQWUDWLRQýLQýWKHýVRXUFHýLVýDSSUR[LPDWHO\ýFRQVWDQWýZLWKýWLPH
û  IUDFWLRQýRIýVWHDG\ðVWDWHýDWWDLQHG

,IýWKHýVROHýFKHPLFDOýVRXUFHýLVýZDWHUñýWKHQý.UHFHSWRUðVRXUFHýLVýDýELRFRQFHQWUDWLRQýIDFWRUïý
%LRDFFXPXODWLRQýIDFWRUVýõ%$)VôýLPSOLFLWO\ýLQFOXGHýXSWDNHýIURPýIRRGýDQGýZDWHUñýWKRXJKýZDWHUýLV
WKHýLGHQWLILHGýVRXUFHïýý7KLVýSUHVXPHVýWKDWýWKHýFRQFHQWUDWLRQýLQýWKHýIRRGýLWHPýLVýHVVHQWLDOO\
FRQVWDQWýUHODWLYHýWRýWKHýFRQFHQWUDWLRQýLQýWKHýZDWHUïýý$QýDOWHUQDWLYHýDSSURDFKýLVýWKHýXVHýRIýGLHWDU\
FRQFHQWUDWLRQVýDVýWKHýSULPDU\ýVRXUFHïýý7KXVñýHPSLULFDOO\ýGHULYHGýDFFXPXODWLRQýGDWDýDUHýXVHGýWR
GHULYHýIDFWRUVýIRUýHDFKýWURSKLFýWUDQVIHUýDQGýXSWDNHýIURPýZDWHUýLVýLPSOLFLWO\ñýUDWKHUýWKDQýH[SOLFLWO\ñ
LQFOXGHGïýý7KLVýDOWHUQDWLYHýLVýXVHGýKHUHLQïýý

)ROORZLQJýWKLVýDSSURDFKýUHTXLUHVýWKHýGLHWDU\ýVRXUFHVýEHýUHVWULFWHGýWRýRQHýRWKHUýWURSKLF
JURXSïýý7KXVýLQWUDWURSKLFýJURXSýWUDQVIHUVýDQGýPXOWLWURSKLFýJURXSýWUDQVIHUVýDUHýQRWýH[SOLFLWO\
LQFOXGHGïýý7KHVHýWUDQVIHUVýDUHýLPSOLFLWO\ýLQFOXGHGýWRýWKHýH[WHQWýWKDWýWKHýHPSLULFDOýGDWDýXVHGýWR
GHULYHýWKHýWUDQVIHUýIDFWRUVýDUHýIURPýV\VWHPVýSRVVHVVLQJýWKRVHýWUDQVIHUVïýý7KXVñýWKHý¦ILW§ýRIýWKH
PRGHOýUHVXOWVýIRUýDQ\ýJLYHQýFDVHýVWXG\ýZLOOýEHýSDUWO\ýGHSHQGHQWýRQýKRZýZHOOýWKHýIRRGýFKDLQVýDW
WKHýVLWHVýXVHGýWRýGHULYHýWKHýWUDQVIHUýIDFWRUVýPDWFKýWKHýIRRGýFKDLQVýDWýWKHýFDVHýVWXG\ýVLWHýõHïJïñ
OHQJWKýRIýWKHýIRRGýFKDLQVñýQXPEHUýRIýLQWHUFRQQHFWLRQVñýGHJUHHýRIýLQWUDWURSKLFýJURXSýWUDQVIHUñýHWFïôïý
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5HVWULFWLRQýRIýWKHýGLHWDU\ýSDWKZD\ýýZDVýDFKLHYHGýZLWKLQý75,0ï)D7(ýE\ýUHGHILQLQJýWKH
JHQHULFýWURSKLFýFRPSDUWPHQWýW\SHVýWRýUHSUHVHQWýDýVWUDLJKWýIRRGýFKDLQýRIýWKUHHýRUýIRXUýVHJPHQWVïý
$VýQRWHGýLQý6HFWLRQýæïêïëñýWKHýEHQWKLFýKHUELYRUHýFRPSDUWPHQWýW\SHýLVýUHSUHVHQWHGýE\ýDOOýEHQWKLF
LQYHUWHEUDWHVýDQGýWKHýVHGLPHQWýõRUýLQWHUVWLWLDOýZDWHUôýLVýWKHýFKHPLFDOýVRXUFHïýý7KHýEHQWKLF
RPQLYRUHýFRPSDUWPHQWýW\SHýLQýWKLVýDSSURDFKýLVýWKHýQH[WýWURSKLFýOHYHOýXSýIURPýWKHýEHQWKLF
LQYHUWHEUDWHVýDQGýWKHýEHQWKLFýFDUQLYRUHýFRPSDUWPHQWýW\SHýFRQWDLQVýWKRVHýILVKýWKDWýFRQVXPHýWKH
EHQWKLFýRPQLYRUHVïýý7KLVýLVýLQýFRQWUDVWýWRýWKHýELRHQHUJHWLFýPRGHOñýZKLFKýDFFRXQWVýIRUýWKH
IUDFWLRQVýRIýWKHýRPQLYRUHýGLHWýIURPýSODQWVýDQGýKHUELYRUHVïýý

$ýVLPLODUýDSSURDFKýLVýXVHGýWRýFRQILJXUHýWKHýZDWHUýFROXPQýIRRGýFKDLQïýý7KUHHýWURSKLF
OHYHOVýDUHýH[SOLFLWO\ýLGHQWLILHGýLQý75,0ï)D7(ãýWKHýZDWHUýFROXPQýKHUELYRUHñýRPQLYRUHñýDQG
FDUQLYRUHïýý7KHVHýFRUUHVSRQGýWRýWKHýILUVWñýVHFRQGñýDQGýWKLUGýKHWHURWURSKLFýOHYHOVýRIýWKHýIRRGýFKDLQñ
UHVSHFWLYHO\ïýý&KHPLFDOýWUDQVIHUýLVýXQLGLUHFWLRQDOýIURPýORZHUýWRýKLJKHUýWURSKLFýOHYHOVïýý7KXV
RPQLYRUHVýDUHýDVVXPHGýWRýFRQVXPHýKHUELYRUHVýRQO\ñýUDWKHUýWKDQýKHUELYRUHVýDQGýDOJDHïýý,WýLV
LPSRUWDQWýWRýQRWHýWKDWý]RRSODQNWRQýKDYHýEHHQýLPSOLFLWO\ýLQFOXGHGýLQýWKHýWUDQVIHUVýIURPýDOJDHýWR
KHUELYRUHVïýý7KDWýLVñýWKHýELRPDVVýDQGýFKHPLFDOýPDVVýDVVRFLDWHGýZLWKý]RRSODQNWRQýDUHýQRW
H[SOLFLWO\ýWUDFNHGýLQý75,0ï)D7(ñýEXWýWKHýGLHWDU\ýWUDQVIHUVýDUHýEDVHGýFRQFHQWUDWLRQýUDWLRVýIRU
SODQNWLYRURXVýILVKýDQGýDOJDHïýý6RPHýVWXGLHVýSURYLGHýWKHýLQWHUPHGLDWHýWUDQVIHUýIDFWRUVýIRUýDOJDHýWR
]RRSODQNWRQñýEXWýWKDWýFRPSDUWPHQWýW\SHýLVýQRWýFXUUHQWO\ýPDLQWDLQHGýZLWKLQý75,0ï)D7(ïýý

)RUýHDFKýWURSKLFýOHYHOýWUDQVIHUñýWKHýJHQHUDOýFRQFHQWUDWLRQýEDVHGýHTXDWLRQýLVýFRQYHUWHGýWR
WKHýIROORZLQJýPDVVýWUDQVIHUýHTXDWLRQã

ZKHUHã

1UHFHSWRU  PDVVýRIýFKHPLFDOýLQýWKHýUHFHSWRUý
QUHFHSWRU  QXPEHUýRIýUHFHSWRUV
PUHFHSWRU  PDVVýRIýLQGLYLGXDOýUHFHSWRUV
1GLHW  PDVVýRIýFKHPLFDOýLQýLWHPVýFRPSULVLQJýWKHýSRWHQWLDOýGLHW
QGLHW  QXPEHUýRIýFRQWDPLQDWHGýýLWHPVýFRPSULVLQJýWKHýSRWHQWLDOýGLHW
PGLHW  PDVVýRIýLQGLYLGXDOýýLWHPVýFRPSULVLQJýWKHýSRWHQWLDOýGLHW

)RUýH[DPSOHñýWKHýPDVVýWUDQVIHUýHTXDWLRQýIRUýZDWHUýFROXPQýKHUELYRUHVýLVýJLYHQýDVã
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ZKHUHã

.IñZFRðIñZFK  ILVKñýZDWHUýFROXPQýRPQLYRUHýðýILVKñýZDWHUýFROXPQýKHUELYRUH
SDUWLWLRQ

1IñZFR  PDVVýRIýFKHPLFDOýLQýILVKýFRPSULVLQJýWKHýZDWHUýFROXPQýRPQLYRUH
FRPSDUWPHQWýW\SHý

QIñZFR  QXPEHUýRIýILVKýFRPSULVLQJýWKHýZDWHUýFROXPQýRPQLYRUH
FRPSDUWPHQWýW\SH

PIñZFR  PDVVýRIýLQGLYLGXDOýLQýILVKýFRPSULVLQJýWKHýZDWHUýFROXPQýRPQLYRUH
FRPSDUWPHQWýW\SH

1IñZFK  PDVVýRIýFKHPLFDOýLQýILVKýFRPSULVLQJýWKHýZDWHUýFROXPQýKHUELYRUH
FRPSDUWPHQWýW\SH

QIñZFK  QXPEHUýRIýILVKýFRPSULVLQJýWKHýZDWHUýFROXPQýKHUELYRUH
FRPSDUWPHQWýW\SH

PIñZFK  PDVVýRIýLQGLYLGXDOýILVKýFRPSULVLQJýWKHýZDWHUýFROXPQýKHUELYRUH
FRPSDUWPHQWýW\SH

)RUýHDFKýWURSKLFýOHYHOýWUDQVIHUñýWKHýJHQHUDOL]HGýWUDQVIHUýIDFWRUVýIRUýGLHWDU\ýLWHPVýWRýD
VSHFLILFýILVKýGRPDLQýõLïHïñýEHQWKLFýRPQLYRUHñýEHQWKLFýFDUQLYRUHñýZDWHUýFROXPQýKHUELYRUHñýZDWHU
FROXPQýRPQLYRUHñýRUýýZDWHUýFROXPQýFDUQLYRUHôýDQGýIRUýDýVSHFLILFýILVKýGRPDLQýWRýGLHWDU\ýLWHPVýDUH
JLYHQýE\ã

æïêïêïê 2WKHUý(3$ý0RGHOVýIRUý%LRDFFXPXODWLRQýE\ý)LVK

$TXDWR[ýLVýDýJHQHUDOýHFRORJLFDOýULVNýPRGHOýWKDWýHVWLPDWHVýWKHýIDWHýDQGýHIIHFWVýRIýFKHPLFDO
DQGýSK\VLFDOýVWUHVVRUVýLQýDTXDWLFýHFRV\VWHPVýõ8ï6ïý(3$ýìääåFôïýý7KHýPRGHOýKDVýEHHQýGHYHORSHG
E\ýWKHý2IILFHýRIý3ROOXWLRQý3UHYHQWLRQýDQGý7R[LFVýõ2337ôýDQGýWKHý2IILFHýRIý:DWHUýõ2:ôïýý7KH
%LRDFFXPXODWLRQýDQGý$TXDWLFý6\VWHPý6LPXODWRUýõ%$66ôñýGHYHORSHGýE\ýWKHý1DWLRQDOý([SRVXUH
5HVHDUFKý/DERUDWRU\ýõ1(5/ôýRIýWKHý2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQWýõ25'ôñýDOVRýVLPXODWHV
H[SRVXUHýDQGýHIIHFWVýRQýILVKýõ8ï6ïý(3$ýìäääFôïýý$TXDWR[ýDQGý%$66ýDUHýGHVLJQHGýWRýSUHGLFW
HIIHFWVýRIýFKHPLFDOýFRQWDPLQDQWVýDQGýHQYLURQPHQWDOýIDFWRUVýRQýILVKýSRSXODWLRQVñýZKHUHDV
75,0ï)D7(ýLVýGHVLJQHGýWRýHVWLPDWHýWKHýIDWHýDQGýWUDQVSRUWýRIýFKHPLFDOVýWKURXJKRXWýDTXDWLFýDQG
WHUUHVWULDOýHQYLURQPHQWñýZLWKýDQýHPSKDVLVýRQýDýFROOHFWLRQýRIýLGHQWLFDOñýLQGLYLGXDOýILVKïýý7KLV
GLIIHUHQFHýLQýSXUSRVHýUHVXOWVýLQýVHYHUDOýGLIIHUHQFHVýLQýVWUXFWXUHãýõìôý$TXDWR[ýDQGý%$66ýLQFOXGH
FKHPLFDOýWR[LFLW\ýGDWDâý75,0ï)D7(ýGRHVýQRWýõDOWKRXJKý75,0ï5LVNýLVýGHVLJQHGýWRýLQFOXGHýVXFKýD
GDWDEDVHôâýõëôýWKHýWR[LFRORJLFDOýGDWDýLQý$TXDWR[ýDQGý%$66ýDUHýXVHGýWRýSUHGLFWýPRUWDOLW\ñýZKLFKýLV
XVHGýWRýPRGLI\ýWKHýVWUXFWXUHVýRIýWKHýPRGHOVýõHïJïñýDJHðFODVVýVWUXFWXUHýDQGýSUHGDWRUðSUH\
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LQWHUDFWLRQVôâýõêôýLQý$TXDWR[ñýGHFRPSRVLWLRQýRIýGHDGýILVKýDQGýFRQWDPLQDQWVýDUHýOLQNHGýWRýWKH
GLVVROYHGýR[\JHQýOHYHOVýLQýZDWHUñýZKLFKýDIIHFWýSRSXODWLRQVâýDQGýõéôýJURZWKýHVWLPDWLRQýRIýILVKýLV
IXQGDPHQWDOýWRýWKHýSRSXODWLRQýG\QDPLFVýFRPSRQHQWýRIý%$66ñýDQGýJURZWKýLVýQRWýLQFOXGHGýLQýWKH
FXUUHQWýSURWRW\SHýRIý75,0ï)D7(ï

%$66ýõ8ï6ïý(3$ýìäääFôýDQGý$TXDWR[ýõ8ï6ïý(3$ýìääåFôýDUHýELRHQHUJHWLFýPRGHOVýRIýD
PXOWLSOHýWURSKLFýOHYHOýDTXDWLFýHFRV\VWHPïýý$TXDWR[ñýOLNHý75,0ï)D7(ñýSURYLGHVýDQýH[SOLFLWýVWHDG\ð
VWDWHýRSWLRQñýZKHUHDVý%$66ýGRHVýQRWïýý/LNHý75,0ï)D7(ñý$TXDWR[ýKDVýDý0RQWHý&DUORýFRPSRQHQW
WRýSHUPLWýSUREDELOLVWLFýHVWLPDWHVýRIýH[SRVXUHýRUýULVNïýý7KHýGHYHORSHUVýRIý%$66ýSODQýWRýLQFOXGH
PHWDEROLVPýRIýRUJDQLFýFRPSRXQGVýLQýIXWXUHýYHUVLRQVýRIýWKHýPRGHOñýEXWñýXQOLNHý75,0ï)D7(ñýWKHVH
WUDQVIRUPDWLRQVýDUHýQRWýDýIHDWXUHýRIýWKHýFXUUHQWýYHUVLRQýõ8ï6ïý(3$ýìäääFôïýý&RPSRQHQWVýRI
$TXDWR[ýRUý%DVVýFRXOGýEHýLQWHJUDWHGýZLWKý75,0ï)D7(ïýý7KHýFKDOOHQJHýZRXOGýEHýWRýSUHVHUYHýPDVV
EDODQFHýDQGýWRýSURYLGHýDGHTXDWHýOLQNVýWRýDOOý75,0ï)D7(ýFRPSDUWPHQWýW\SHVýWKDWýDUHýFRQQHFWHGýWR
VXUIDFHýZDWHUýDQGîRUýILVKïý

æïé 5(9,6,216ý,1ý%,27,&ý$/*25,7+06

&KDQJHVýLQýDOJRULWKPVýVLQFHýWKHý3$+ýWHVWýFDVHýDUHýLGHQWLILHGýLQý7DEOHýæðéïýý,WýVKRXOGýEH
QRWHGýWKDWý3$+ðVSHFLILFýSDUDPHWHUVýIRUýJHQHULFýDOJRULWKPVýKDYHýQRWýEHHQýREWDLQHGýDQGýSUHVHQWHG
LQý$SSHQGL[ý$ýXQOHVVýWKHýDOJRULWKPýZDVýXVHGýLQýWKHýìääåýWHVWýFDVHï
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7DEOHýæðé
'LIIHUHQFHVý%HWZHHQý$OJRULWKPVý,PSOHPHQWHGýLQýWKHý3$+ý7HVWý&DVHýDQGý1HZý*HQHULF

$OJRULWKPVýWKDWý:RXOGýEHý$SSOLFDEOHýWRý3$+V

3URFHVV $OJRULWKPýRUý$VVXPSWLRQ
,PSOHPHQWHGýLQýìääåý3$+ý7HVW

&DVH

ìäääý*HQHULFý$OJRULWKPýRU
$VVXPSWLRQý

'HSRVLWLRQýRIýSDUWLFOHVýWR
SODQWýOHDI

3DUWLFOHVýGHSRVLWHGýWRýSODQWýOHDIâýOHDI
VXUIDFHýDQGýOHDIýQRWýVHSDUDWHýFRPSDUWPHQW
W\SHV

3DUWLFOHVýGHSRVLWHGýWRýSODQWýOHDIâýOHDIýVXUIDFH
DQGýOHDIýVHSDUDWHýFRPSDUWPHQWýW\SHV

3DUWLFOHýZDVKRIIýIURPýSODQW 3DUWLFOHVýZDVKHGýRIIýOHDIýDWýUDWHýHTXDOýWR
GHSRVLWLRQýUDWHâýèýSHUFHQWýSDUWLFXODWHýPDVV
WRýDLUýDQGýäèýSHUFHQWýWRýVRLO

3DUWLFOHVýZDVKHGýRIIýSODQWýDWýUDWHýLQý0F&XQH
DQGý/DXYHUýõìäåçôñý6HFWïýæïëïìïìýRIýWKLVýYROXPHâ
ìííýSHUFHQWýRIýSDUWLFOHVýWRýVRLO

7UDQVIHUýIURPýVXUIDFHýRIýOHDI
WRýOHDIýDQGýEDFN

1RWýLPSOHPHQWHGýEHFDXVHýWKHVHýZHUHýSDUW
RIýDýVLQJOHýFRPSDUWPHQWýW\SH

)LUVWýRUGHUýUDWHýFRQVWDQWñý6HFWïýæïëïìïì

0HVRSK\OOýUHVLVWDQFH 1RWýLPSOHPHQWHG ,PSOHPHQWHGýDVýDýJHQHULFýDOJRULWKPñýWKRXJK
DVVXPHGýWRýEHýQHJOLJLEOHýIRUý3$+V

8SWDNHýE\ýURRW 8SWDNHýIURPýVRLOýZDWHUýõVHHýEHORZô 8SWDNHýIURPýZKROHýVRLO

8SWDNHýE\ýVWHP ;\OHPýDQGýVWHPýõVHHýEHORZôýWUHDWHGýDV
FRPSDUWPHQWýW\SHVâýDOOýXSWDNHýIURPýVRLOýYLD
URRW

6WHPýWUHDWHGýDVýDýFRPSDUWPHQWýW\SHâýH[FKDQJH
EHWZHHQýVWHPýDQGýOHDIñýDQGýVWHPýDQGýURRW

8SWDNHýE\ýHDUWKZRUP 8SWDNHýIURPýVRLOýZDWHUýõVHHýEHORZô 8SWDNHýIURPýZKROHýVRLO

8SWDNHýE\ýVRLOýDUWKURSRGV 1RWýLQFOXGHGýLQýPRGHO 8SWDNHýIURPýZKROHýVRLO

8SWDNHýE\ýDOJDH 1RWýLQFOXGHGýLQýPRGHO 8SWDNHýIURPýVXUIDFHýZDWHU

8SWDNHýE\ýILVK %LRHQHUJHWLFýPRGHOýLPSOHPHQWHG %LRHQHUJHWLFýPRGHOýLVýRQHýRIýëýRSWLRQVýõRWKHUýLV
WLPHýWRýHTXLOLEULXPýZLWKýGLHWô



>7KLVýSDJHýLQWHQWLRQDOO\ýOHIWýEODQNï@
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åï 5()(5(1&(6

$PEURVHñý5ï$ïñý-Uïñý7ï$ïý:RROñýDQGý-ï/ïý0DUWLQïýýìääèïýý7KHýZDWHUýTXDOLW\ýDQDO\VLVýVLPXODWLRQ
SURJUDPñý:$63èïýý3DUWý$ãý0RGHOýGRFXPHQWDWLRQïýý$WKHQVñý*$ãýý8ï6ïý(3$ý1DWLRQDOý([SRVXUH
5HVHDUFKý/DERUDWRU\ñý(FRV\VWHPVý'LYLVLRQï

$56ïýýìäåëïýý$JULFXOWXUDOý5HVHDUFKý6HUYLFHïýý$QDO\WLFDOýVROXWLRQVýRIýWKHýRQHðGLPHQVLRQDO
FRQYHFWLYHðGLVSHUVLYHýVROXWHýWUDQVSRUWýHTXDWLRQïýý:DVKLQJWRQñý'&ãýý8ï6ïý'HSDUWPHQWýRI
$JULFXOWXUHï

%DHVñý&ï)ïñý,,,ñý5ï'ïý6KDUSñý$ï/ïý6MRUHHQñýDQGý5ï:ïý6KRUïýýìäåéïýý$ýUHYLHZýDQGýDQDO\VLVýRI
SDUDPHWHUVýIRUýDVVHVVLQJýWUDQVSRUWýRIýHQYLURQPHQWDOO\ýUHOHDVHGýUDGLRQXFOLGHVýWKURXJKýDJULFXOWXUHïý
251/ðèæåçïýý2DNý5LGJHñý71ãýý2DNý5LGJHý1DWLRQDOý/DERUDWRU\ï

%HQQHWWñý'ï+ïñý7ï(ïý0F.RQHñý0ïý0DWWKLHVñýDQGý:ï(ïý.DVWHQEHUJïýýìääåïýý*HQHUDOýIRUPXODWLRQýRI
FKDUDFWHULVWLFýWUDYHOýGLVWDQFHýIRUýVHPLYRODWLOHýRUJDQLFýFKHPLFDOVýLQýDýPXOWLPHGLDýHQYLURQPHQWïý
(QYLURQïý6FLïý7HFKQROïýýêëãéíëêðéíêíï

%ULJJVñý*ï*ïñý5ï+ïý%URPLORZñý$ï$ïý(YDQVñýDQGý0ï5ïý:LOOLDPVïýýìäåêïýý5HODWLRQVKLSVýEHWZHHQ
OLSRSKLOLFLW\ýDQGýWKHýGLVWULEXWLRQýRIýQRQðLRQLVHGýFKHPLFDOVýLQýEDUOH\ýVKRRWVýIROORZLQJýXSWDNHýE\
WKHýURRWVïýý3HVWLFïý6FLïýýìéãéäëðèííï

%ULJJVñý*ï*ïñý5ï+ïý%URPLORZñýDQGý$ï$ïý(YDQVïýýìäåëïýý5HODWLRQVKLSýEHWZHHQýOLSRSKLOLFLW\ýDQG
URRWýXSWDNHýDQGýWUDQVORFDWLRQýRIýQRQðLRQLVHGýFKHPLFDOVýE\ýEDUOH\ïýý3HVWLFïý6FLïýýìêãéäèðèíéï

&RYDUñý$ï3ïýýìäæçïýý6HOHFWLQJýWKHýSURSHUýUHDHUDWLRQýFRHIILFLHQWýIRUýXVHýLQýZDWHUýTXDOLW\ýPRGHOVïý
3UHVHQWHGýDWýWKHý8ï6ï(3$ý&RQIHUHQFHýRQý(QYLURQPHQWDOý6LPXODWLRQý0RGHOLQJñý$SULOýìäðëëñ
&LQFLQQDWLñý2+ïý

&UDQNñý-ïñý1ï5ïý0F)DUODQHñý-ï&ïý1HZE\ñý*ï'ïý3DWHUVRQñýDQGý-ï%ïý3HGOH\ïýýìäåìïýý'LIIXVLRQ
SURFHVVHVýLQýHQYLURQPHQWDOýV\VWHPVïýý,Qãýý3DWHUVRQýHWýDOïýìääìïýý/RQGRQãýý0DFPLOODQý3UHVVñý/WGï

'Lý7RURñý'ï0ïýDQGý-ï3ïý&RQQROO\ïýìäåíïýý0DWKHPDWLFDOý0RGHOVýRIýZDWHUýTXDOLW\ýLQýODUJHýODNHVñ
3DUWýëãýý/DNHý(ULHïýý(3$ðçííîêðåíðíèçïýýSSïýëåðêíï

*REDVñý)DSFïýýìääêïýý$ýPRGHOýIRUýSUHGLFWLQJýWKHýELRDFFXPXODWLRQýRIýK\GURSKRELFýRUJDQLFð
FKHPLFDOVýLQýDTXDWLFýIRRGðZHEVý¤ý$SSOLFDWLRQýWRý/DNHý2QWDULRïýý(FRORJLFDOý0RGHOLQJïýýçäãìðìæï

+DUJURYHñý:ï:ïýýìäääïýý3HUVRQDOýFRPPXQLFDWLRQïýý8QLYHUVLW\ýRIý7HQQHVVHHïýý-DQXDU\ï

+DUQHUýDQGý%LGOHPDQïýýìääåïýý2FWDQROðDLUýFRHIILFLHQWýIRUýGHVFULELQJýSDUWLFOHîJDVýSDUWLWLRQLQJýRI
DURPDWLFýFRPSRXQGVýLQýXUEDQýDLUïýý(QYïý6FLïý7HFKïýýêëãìéäéðìèíëï

-XQJHñý&ï(ïýýìäææïýý%DVLFýFRQVLGHUDWLRQVýDERXWýWUDFHýFRQVWLWXHQWVýLQýWKHýDWPRVSKHUHýDVýUHODWHGýWR
WKHýIDWHýRIýJOREDOýSROOXWDQWVïýý,Qãýý6XIIHWñý,ï+ïñýHGïýý)DWHýRIýSROOXWDQWVýLQýWKHýDLUýDQGýZDWHU
HQYLURQPHQWVïýý1HZý<RUNãýý:LOH\ýDQGý6RQVñýSSïýæðëçï
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-XU\ñý:ïñý:ïý6SHQFHUñýDQGý:ïý)DUPHUïýýìäåêïýý%HKDYLRUýDVVHVVPHQWýPRGHOýIRUýWUDFHýRUJDQLFVýLQ
VRLOãýý,ïý0RGHOýGHVFULSWLRQïýý-ïý(QYLURQïý4XDOïýýìëãèèåðèçéï

.DULFNKRIIñý6ï:ïýýìäåìïýý6HPLðHPSHULFDOýHVWLPDWLRQýRIýVRUSWLRQýRIýK\GURSKRELFýSROOXWDQWVýRQ
QDWXUDOýVHGLPHQWVýDQGýVRLOVïýý&KHPRVSKHUHïýýìíãåêêðåéçï

/HRQDUGñý7ï/ïñý*ï(ïýý7D\ORUñý-Uïñý0ïýý6ïýý*XVWLQñýDQGý*ï&ïý-ïýý)HUQDQGH]ïýýìääåïýý0HUFXU\ýDQG
SODQWVýLQýFRQWDPLQDWHGýVRLOVãýýëïýý(QYLURQPHQWDOýDQGýSK\VLRORJLFDOýIDFWRUVýJRYHUQLQJýPHUFXU\
IOX[ýWRýWKHýDWPRVSKHUHïýý(QYLURQïý7R[LFROïýý&KHPïýýìæãëíæëðëíæäï

/LQGEHUJñý6ïýýìäääDïýý3HUVRQDOýFRPPXQLFDWLRQïý2DNý5LGJHý1DWLRQDOý/DERUDWRU\ïýý-DQXDU\ï

/LQGEHUJñý6ïýýìäääEïýý3HUVRQDOýFRPPXQLFDWLRQïýý2DNý5LGJHý1DWLRQDOý/DERUDWRU\ïýý6HSWHPEHUï

/LQGEHUJñý6ï(ïñý7ï3ïý0H\HUVñý*ï(ïý7D\ORUñý-Uïñý5ï5ïý7XUQHUñýDQGý:ï+ïý6FKURHGHUïýýìääëïý
$WPRVSKHUHðVXUIDFHýH[FKDQJHýRIýPHUFXU\ýLQýDýIRUHVWãýý5HVXOWVýRIýPRGHOLQJýDQGýJUDGLHQW
DSSURDFKHVïýý-ïý*HRSK\Vïý5HVïýýäæãëèìäðëèëåï

0DFND\ñý'ïýýìääìïýý0XOWLPHGLDýHQYLURQPHQWDOýPRGHOVãýý7KHýIXJDFLW\ýDSSURDFKïýý&KHOVHDñý0,ãý
/HZLVý3XEOLVKHUVï

0DFND\ñý'ïñý0ïý-R\ñýDQGý6ïý3DWHUVRQïýýìäåêDïýý$ýTXDQWLWDWLYHýZDWHUñýDLUñýVHGLPHQWýLQWHUDFWLRQ
õ4:$6,ôýIXJDFLW\ýPRGHOýIRUýGHVFULELQJýIDWHýRIýFKHPLFDOVýLQýODNHVïýý&KHPRVSKHUHïýýìëãýäåìðääæï

0DFND\ñý'ïñý6ïý3DWHUVRQñýDQGý0ïý-R\ïýýìäåêEïýý$ýTXDQWLWDWLYHýZDWHUñýDLUñýVHGLPHQWýLQWHUDFWLRQ
õ4:$6,ôýIXJDFLW\ýPRGHOýIRUýGHVFULELQJýIDWHýRIýFKHPLFDOVýLQýULYHUVïýý&KHPRVSKHUHïýýìëãýììäêð
ìëíåï

0DFND\ñý'ïýDQGý3ï-ïý/HLQRQHQïýýìäæèïýý5DWHýRIýHYDSRUDWLRQýRIýORZðVROXELOLW\ýFRQWDPLQDQWVýIURP
ZDWHUýERGLHVýWRýDWPRVSKHUHVïýý(QYLURQïý6FLïý7HFKQRORJ\ïýýæãçììðçìéï

0DFND\ñý'ïýDQGý$ï7ï.ïý<XHQïýýìäåêïýý0DVVýWUDQVIHUýFRHIILFLHQWVýFRUUHODWLRQVýRIýYRODWLOL]DWLRQýRI
RUJDQLFýVROXWHVýIURPýZDWHUïýý(QYLURQïý6FLïý7HFKQROïýýìæãëììðëìçï

0F&XQHñý'ï&ïñýDQGý7ï/ïý/DXYHUïýýìäåçïýý([SHULPHQWDOýPRGHOLQJýRIýWKHýLQWHUDFWLRQýRIýZHWýDQGýGU\
GHSRVLWLRQýRQýFRQLIHUVïýý,Qãýý/HHñý6ïý)ïñý7ïý6FKQHLGHUñý/ïý'ïý*UDQWñýDQGý3ïý-ïý9HUNHUNñýHGVïý
$HURVROVãýý5HVHDUFKñýULVNýDVVHVVPHQWñýDQGýFRQWUROýVWUDWHJLHVïýý3URFHHGLQJVýRIýWKHý6HFRQGý8ïý6ïð
'XWFKý,QWHUQDWLRQDOý6\PSRVLXPñý:LOOLDPVEXUJñý9$ñýSSïýåæìðåæåïýý0D\ýìäåèï

0F.RQHñý7ï(ïýýìääêDïýý&DO72;ñý$ýPXOWLPHGLDýWRWDOðH[SRVXUHýPRGHOýIRUýKD]DUGRXVðZDVWHVýVLWHV
3DUWý,ãýý([HFXWLYHýVXPPDU\ïýý/DERUDWRU\ïýý8&5/ð&5ðìììéèç3W,ïýý/LYHUPRUHñý&$ãýý/DZUHQFH
/LYHUPRUHý1DWLRQDOïý

0F.RQHñý7ï(ïýýìääêEïýý&DO72;ñý$ýPXOWLPHGLDýWRWDOðH[SRVXUHýPRGHOýIRUýKD]DUGRXVðZDVWHVýVLWHV
3DUWý,,ãýý7KHýG\QDPLFýPXOWLPHGLDýWUDQVSRUWýDQGýWUDQVIRUPDWLRQýPRGHOïýý8&5/ð&5ðìììéèç3W,,ïý
/LYHUPRUHñý&$ãýý/DZUHQFHý/LYHUPRUHý1DWLRQDOý/DERUDWRU\ïý



&+$37(5ýå
5()(5(1&(6

129(0%(5ýìäää åðê 75,0ï)$7(ý76'ý92/80(ý,,ýõ'5$)7ô

0F.RQHñý7ï(ïýýìääêFïýý&DO72;ñý$ýPXOWLPHGLDýWRWDOðH[SRVXUHýPRGHOýIRUýKD]DUGRXVðZDVWHVýVLWHV
3DUWý,,,ãýý7KHýPXOWLSOHðSDWKZD\ýH[SRVXUHýPRGHOïýý8&5/ð&5ðìììéèç3W,,,ïýý/LYHUPRUHñý&$ãý
/DZUHQFHý/LYHUPRUHý1DWLRQDOï

0LOOñý7ïñý:ï5ïý0DEH\ñý3ï&ïý%RPEHUJHUñý7ï:ïý&KRXñý'ï*ïý+HUG\ñýDQGý-ï+ïý6PLWKïýýìäåëïý
/DERUDWRU\ýSURWRFROVýIRUýHYDOXDWLQJýWKHýIDWHýRIýRUJDQLFýFKHPLFDOVýLQýDLUýDQGýZDWHUïýý(3$ðçííîêð
åëðíëëíïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý$WKHQVñý*$ïýý

0LOOLQJWRQñý5ï-ïýDQGý-ï0ïý4XLUNïýýìäçìïýý3HUPHDELOLW\ýRIýSRURXVýVROLGVïýý7UDQVïý)DUDGD\ý6RFïý
èæãìëííðìëíæïýý,Qãýý:DOODFKýHWýDOïýýìäåäï

0XOOHUñý+ïñýDQGý*ïý3URKOïýýìääêïýý(FRV\Vðåæãýý$ýG\QDPLFýPRGHOýIRUýDVVHVVLQJýUDGLRORJLFDO
FRQVHTXHQFHVýRIýQXFOHDUýDFFLGHQWVïýý+HDOWKý3K\Vïýýçéãëêëðëèëï

1REHOñý3ï6ïýýìääìïýý3K\VLFRFKHPLFDOýDQGýHQYLURQPHQWDOýSODQWýSK\VLRORJ\ïýý6DQý'LHJRñý&$ãý
$FDGHPLFý3UHVVï

2©&RQQRUñý'ï-ïýýìäåêïýý:LQGýHIIHFWVýRQýJDVðOLTXLGýWUDQVIHUýFRHIILFLHQWVïýý-ïýRIý(QYLURQïý(QJïý
ìíäõäôãæêìðæèëï

3DWHUVRQñý6ïñýDQGý'ïý0DFND\ïýýìääèïýý,QWHUSUHWLQJýFKHPLFDOýSDUWLWLRQLQJýLQýVRLOðSODQWðDLUýV\VWHPV
ZLWKýDýIXJDFLW\ýPRGHOïýý,Qãýý7UDSSñý6ïýDQGý-ï&ïý0F)DUODQHñýHGVïýý3ODQWýFRQWDPLQDWLRQãýý0RGHOLQJ
DQGýVLPXODWLRQýRIýRUJDQLFýFKHPLFDOýSURFHVVHVïýý%RFDý5DWRQñý)/ãýý/HZLVý3XEOLVKHUVñýSSïýìäìðëìéï

3DWHUVRQñý6ïñý'ïý0DFND\ñýDQGý$ïý*ODGPDQïýýìääìïýý$ýIXJDFLW\ýPRGHOýRIýFKHPLFDOýXSWDNHýE\ýSODQWV
IURPýVRLOýDQGýDLUïýý&KHPRVSKHUHïýýëêãèêäðèçèï

3RVWñý:ï0ïýýìäääïýý3HUVRQDOýFRPPXQLFDWLRQïýý2DNý5LGJHý1DWLRQDOý/DERUDWRU\ïýý-DQXDU\ï

5LEH\UHñý)ïýDQGý$ïý%RXGRXïýìääéïýý([SHULPHQWDOðVWXG\ýRIýLQRUJDQLFýDQGýPHWK\OPHUFXU\
ELRDFFXPXODWLRQýE\ýéýVSHFLHVýRIýIUHVKðZDWHUýURRWHGýPDFURSK\WHVýIURPýZDWHUýDQGýVHGLPHQW
FRQWDPLQDWLRQýVRXUFHVïýý(FRWR[LFRORJ\ýDQGý(QYLURQPHQWDOý6DIHW\ïýýëåõêôãëæíðëåçï

5LHGHUHUñý0ïýýìääèïýý3DUWLWLRQLQJýDQGýWUDQVSRUWýRIýRUJDQLFýFKHPLFDOVýEHWZHHQýWKHýDWPRVSKHULF
HQYLURQPHQWýDQGýOHDYHVïýý,Qãýý6ïýý7UDSSýDQGý-ïýý&ïýý0F)DUODQHñýHGVïýý3ODQWýFRQWDPLQDWLRQãý
0RGHOLQJýDQGýVLPXODWLRQýRIýRUJDQLFýFKHPLFDOýSURFHVVHVïýý%RFDý5DWRQãýý/HZLVý3XEOLVKHUVñýSSïý
ìèêðìäíï

6FKQRRUñý-ï/ïýýìäåìïýý)DWHýDQGýWUDQVSRUWýRIýGLHOGULQýLQý&RUDYLOOHý5HVHUYRLUãýý5HLVGXHVýLQýILVKýDQG
ZDWHUýIROORZLQJýDýSHVWLFLGHýEDQïýý6FLHQFHïýýëììãåéíðåéëï

6FKQRRUñý-ï/ïýDQGý'ï&ïý0DF$UR\ïýýìäåìïýý$ýSHVWLFLGHýWUDQVSRUWýDQGýELRFRQFHQWUDWLRQýPRGHOïýý-ï
(QYLURQPHQWDOý(QJLQHHULQJý'LYïýý$PHULFDQý6RFLHW\ýRIý&LYLOý(QJLQHHUVïýýìíæãìëëäðìëéèï

6LPRQLFKñý6ï/ïýDQGý5ï$ïý+LWHVïýýìääèïýý*OREDOýGLVWULEXWLRQýRIýSHUVLVWHQWýRUJDQRFKORULQH
FRPSRXQGVïýý6FLHQFHïýýëçäãìåèìðìåèéï
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7KRPDQQñý5ï9ïýýìäåäïýý%LRDFFXPXODWLRQýPRGHOýRIýRUJDQLFðFKHPLFDOýGLVWULEXWLRQýLQýDTXDWLFýIRRGð
FKDLQVïý(QYLURQPHQWDOý6FLHQFHý÷ý7HFKQRORJ\ïýýëêõçôãçääðæíæï

7UDSSñý6ïýýìääèïýý0RGHOýIRUýXSWDNHýRIý[HQRELRWLFVýLQWRýSODQWVïýý,Qãýý7UDSSñý6ïýDQGý-ïý&ïý
0F)DUODQHñýHGVïýý3ODQWýFRQWDPLQDWLRQãýý0RGHOLQJýDQGýVLPXODWLRQýRIýRUJDQLFýFKHPLFDOýSURFHVVHVïý
%RFDý5DWRQñý)/ãýý/HZLVý3XEOLVKHUVñýSSïýìíæðìèìï

7UXGHOñý0ïýDQGý-ï%ïý5DVPXVVHQïýýìääæïýý0RGHOLQJýWKHýHOLPLQDWLRQýRIýPHUFXU\ýE\ýILVKïý
(QYLURQPHQWDOý6FLHQFHý÷ý7HFKQRORJ\ïýýêìãìæìçðìæëëï

7VLYRJORXñý(ï(ïýDQGý-ï5ïý:DOODFHïýýìäæëïýý&KDUDFWHUL]DWLRQýRIýVWUHDPýUHDHUDWLRQýFDSDFLW\ïýý(3$ð
5êðæëðíìëïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý:DVKLQJWRQñý'&ï

7XUQHUñý5ïýýìääåïýý3HUVRQDOýFRPPXQLFDWLRQïýý)URQWLHUý*HRVFLHQFHVïýý$XJXVWï

8ï6ïý(3$ïýýìäääDïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7KHý7RWDOý5LVNý,QWHJUDWHG
0HWKRGRORJ\ãý75,0ï)D7(ýWHFKQLFDOýVXSSRUWýGRFXPHQWïýý9ROXPHý,ãýý'HVFULSWLRQýRIýPRGXOHïý
'UDIWïýý(3$ðéèêî'ðääðííë$ïýý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVï

8ï6ïý(3$ïýýìäääEïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7KHý7RWDOý5LVNý,QWHJUDWHG
0HWKRGRORJ\ãýý75,0ï([SRý7HFKQLFDOý6XSSRUWý'RFXPHQWïýý([WHUQDOý5HYLHZý'UDIWïýýý(3$ðéèêî'ð
ääðííìïýý5HVHDUFKý7ULDQJOHý3DUNñý1&ãý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïýý1RYHPEHUï

8ï6ïý(3$ïýýìäääFïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý%LRDFFXPXODWLRQýDQGý$TXDWLF
6\VWHPý6LPXODWRUýõ%$66ôýXVHUöVýPDQXDOýEHWDýWHVWý9HUVLRQýëïíïýý,QWHUQDOý'UDIWýDVýVXSSOLHGýE\
&UDLJý%DUEHUïýý5HVHDUFKý7ULDQJOHý3DUNñý1&ãýý2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQWï

8ï6ïý(3$ïýýìääåDïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7KHý7RWDOý5LVNý,QWHJUDWHG
0HWKRGRORJ\ãýý7HFKQLFDOýVXSSRUWýGRFXPHQWýIRUýWKHý75,0ï)D7(ýPRGXOHïýý'UDIWïýý(3$ðéèëî'ðäåð
ííìïýý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVï

8ï6ïý(3$ïýýìääåEïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7KHý7RWDOý5LVNý,QWHJUDWHG
0HWKRGRORJ\ãý,PSOHPHQWDWLRQýRIýWKHý75,0ýFRQFHSWXDOýGHVLJQýWKURXJKýWKHý75,0ï)D7(ýPRGXOHïý
$ý6WDWXVý5HSRUWïýý(3$ðéèëî5ðäåðííìïýý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVï

8ï6ïý(3$ïýýìääåFïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý$48$72;ýýIRUý:LQGRZVãý$
PRGXODUýWR[LFýHIIHFWVýPRGHOýIRUýDTXDWLFýHFRV\VWHPVïýý,QWHUQDOý'UDIWïýý:DVKLQJWRQñý'ï&ïãýý2IILFH
RIý3ROOXWLRQý3UHYHQWLRQýDQGý7R[LFVï

8ï6ïý(3$ïýýìääæDïýý8ïý6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý0HUFXU\ýVWXG\ýUHSRUWýWRýFRQJUHVVïý
9ROXPHý,,,ãýý)DWHýDQGýWUDQVSRUWýRIýPHUFXU\ýLQýWKHýHQYLURQPHQWïýý(3$ðéèëî5ðäæðííèïýý8ï6ïý(3$
2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVýDQGý2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQWï

YDQýGHý:DWHUñý5ï%ïýýìääèïýý0RGHOLQJýWKHýWUDQVSRUWýDQGýIDWHýRIýYRODWLOHýDQGýVHPLðYRODWLOHýRUJDQLFV
LQýDýPXOWLPHGLDýHQYLURQPHQWïýý3Kï'ïý'LVVHUWDWLRQïýý&KHPLFDOý(QJLQHHULQJñý8QLYHUVLW\ýRI
&DOLIRUQLDñý/RVý$QJHOHVï
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:DOODFKñý5ïñý:ï$ïý-XU\ñýDQGý:ï)ïý6SHQFHUïýýìäåäïýý7KHýFRQFHSWýRIýFRQYHFWLYHýPDVVýWUDQVIHUýIRU
SUHGLFWLRQýRIýVXUIDFHðUXQRIIýSROOXWLRQýE\ýVRLOýVXUIDFHýDSSOLHGýFKHPLFDOVïýý7UDQVDFWLRQVýRIýWKH
$6$(ïýý0D\ð-XQHïýýìäåäï

:DWUDVñý&ï-ïñý.ï$ïý0RUULVRQñýDQGý-ï6ïý+RVWïýýìääèïýý&RQFHQWUDWLRQýRIýPHUFXU\ýVSHFLHVýLQ
UHODWLRQVKLSýWRýRWKHUýVLWHðVSHFLILFýIDFWRUVýLQýVXUIDFHýZDWHUýRIýQRUWKHUQý:LVFRQVLQýODNHVïý
/LPQRORJ\ýDQGý2FHDQRJUDSK\ïýýéíõêôãèèçðèçèï

:KLFNHUñý)ï:ïýDQGý7ï%ïý.LUFKQHUïýýìäåæïýý3DWKZD\ãýý$ýG\QDPLFýIRRGðFKDLQýPRGHOýWRýSUHGLFW
UDGLRQXFOLGHýLQJHVWLRQýDIWHUýIDOORXWýGHSRVLWLRQïýý+HDOWKý3K\Vïýýèëãæìæðæêæï

:KLWE\ñý.ï7ïýýìäæåïýý7KHýSK\VLFDOýFKDUDFWHULVWLFVýRIýVXOIXUýDHURVROVïýý$WPRVSKHULFý(QYLURQPHQWïý
ìëãìêèðìèäï

:KLWPDQñý5ï*ïýýìäëêïýý$ýSUHOLPLQDU\ýH[SHULPHQWDOýFRQILUPDWLRQýRIýWKHýWZRðILOPýWKHRU\ýRIýJDV
DEVRUSWLRQïýý&KHPïý0HWDOOXUJïý(QJïýýëäãìéçðìéåï

:LOPHUñý&ïñýDQGý0ïý)ULFNHUïýýìääçïýý6WRPDWDïýý6HFRQGýHGïýý1HZý<RUNñý1<ãýý&KDSPDQý÷ý+DOOïý
Sïìëìï

:LOVRQý5ïýDQGý-ï'ïý6SHQJOHUñýHGVïýýìääçïýý3DUWLFOHVýLQýRXUýDLUãý&RQFHQWUDWLRQVýDQGýKHDOWKýHIIHFWVï
&DPEULGJHñý0$ãýý+DUYDUGý6FKRROýRIý3XEOLFý+HDOWKï



>7KLVýSDJHýLQWHQWLRQDOO\ýOHIWýEODQNï@
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$33(1',;ý$
'(5,9$7,21ý2)ý0(5&85<ð63(&,),&ý$/*25,7+06ý$1'

,1387ý3$5$0(7(56

7KLVýDSSHQGL[ýFRQWDLQVýGHULYDWLRQVýRIýFKHPLFDOðVSHFLILFýDOJRULWKPVñýSDUDPHWHUVñýDQG
LQIRUPDWLRQýXVHGýWRýGHULYHýWKRVHýSDUDPHWHUVïýý7KHýPDMRULW\ýRIýWKHýDSSHQGL[ýIRFXVHVýRQýFKHPLFDO
WUDQVIRUPDWLRQVñýEXWýLQIRUPDWLRQýRQýXSWDNHýDQGýGLVWULEXWLRQýRIýFKHPLFDOVýLVýDOVRýLQFOXGHGï

$ïì 0(5&85<ð63(&,),&ý$/*25,7+06

$ïìïì 3/$17ý0(623+<//ý5(6,67$1&(

$ýJHQHUDOýSODQWýDOJRULWKPýIRUýPHVRSK\OOýUHVLVWDQFHýZDVýDGGHGýWRý75,0ï)D7(ýEHFDXVHýRI
WKHýSURSHUWLHVýRIýPHUFXU\ïýý)RUýPRVWýRUJDQLFýFKHPLFDOýVSHFLHVýDQGýPRVWýSODQWýVSHFLHVñýWKH
VWRPDWDOýRUýFXWLFXODUýFRQGXFWDQFHýLVýWKHýUDWHðOLPLWLQJýSDWKZD\ýõ5LHGHUHUýìääèôïýý7KHUHIRUHñýIRU
PDQ\ýFKHPLFDOVñýWKHUHýLVýQRýQHHGýWRýFRQVLGHUýPHVRSK\OOýõLQQHUýWLVVXHôýFRQGXFWDQFHïýý+RZHYHUñ
VRPHýZRUNýZLWKýPHUFXU\ýFLWHGýLQý/LQGEHUJýHWýDOïýõìääëôýVXJJHVWVýWKDWý¦UHVLVWDQFHýRQýRUýZLWKLQ
PHVRSK\OOýVXUIDFHVýGRPLQDWHVýWKHýDWPRVSKHUHðOHDIýGLIIXVLYHýSDWKýRIý+Jõíôï§

,QýKHUEDFHRXVýVSHFLHVñýLWýPD\ýEHýDVVXPHGýWKDWýWKLVýPHVRSK\OOýUHVLVWDQFHýLVýDýIDFWRUýRIýëïè
[ýVWRPDWDOýUHVLVWDQFHýõ/LQGEHUJýHWýDOïýìääëôýDQGýWKDWýPHVRSK\OOýFRQGXFWDQFHýLVýDýIDFWRUýRIýìîëïèýRU
íïéý[ýVWRPDWDOýFRQGXFWDQFHïýý,WýLVýVXJJHVWHGýWKDWýWKHýIROORZLQJýHTXDWLRQýEHýXVHGýIRUýHOHPHQWDO
PHUFXU\ýRQO\ã

JPý ýJ6WRPDWDý[ýíïé

ZKHUHã

JPý  ý FRQGXFWDQFHýRIýFKHPLFDOýWKURXJKýPHVRSK\OOýõPîGô

,WýVKRXOGýEHýQRWHGýWKDWýWKHýKLJKýPHVRSK\OOýUHVLVWDQFHýRIýHOHPHQWDOý+JýPD\ýEHýGXHýWRýLWV
DVVLPLODWLRQýLQýPHVRSK\OOýWLVVXHýõ/LQGEHUJýHWýDOïýìääëôïýý,WýKDVýSUHYLRXVO\ýEHHQýDVVXPHGýWKDWýWKH
PHVRSK\OOýUHVLVWDQFHýIRUýGLYDOHQWýPHUFXU\ýLVýíýõ8ï6ïý(3$ýìääæDôâýLïHïñýWKDWýJPýLVýLQILQLWHïýý,WýLV
DVVXPHGýWKDWýPHVRSK\OOýUHVLVWDQFHýIRUýPHWK\OPHUFXU\ýLVýDOVRýíñýEDVHGýRQýDýODFNýRIýLQIRUPDWLRQï

$ïìïë $/*$(

7KHýXSWDNHýRIýSROOXWDQWVýE\ýDOJDHýLVýJHQHUDOO\ýDVVXPHGýWRýRFFXUýE\ýSDVVLYHýGLIIXVLRQïýý7KH
DOJRULWKPýIRUýFKHPLFDOýXSWDNHýE\ýDOJDHýLQý75,0ï)D7(ýKDVýRQO\ýEHHQýGHULYHGýIRUýPHUFXU\ýDWýWKLV
WLPHï

3DVVLYHýXSWDNHýRIýXQFKDUJHGñýOLSRSKLOLFýFKORULGHýFRPSOH[HVýLVýWKHýSULQFLSDOýDFFXPXODWLRQ
URXWHýRIýERWKýPHWK\OPHUFXU\ýDQGýLQRUJDQLFýPHUFXU\ýLQýSK\WRSODQNWRQýDQGýLVýGHWHUPLQHGýE\ýZDWHU
FKHPLVWU\ñýSULPDULO\ýS+ýDQGýFKORULGHýFRQFHQWUDWLRQýõ0DVRQýHWýDOïýìääçôïýý0DVRQýDQGýRWKHUVý
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õ0DVRQýHWýDOïýìääèñý0DVRQýHWýDOïýìääçôýGHYHORSHGýDQýDFFXPXODWLRQýPRGHOýIRUýWKHýPDULQHýGLDWRP
õ7KDODVVLRVLUDýýZHLVVIORJLLôýDQGýPRGLILHGýLWýIRUýXVHýZLWKý¦W\SLFDO§ýIUHVKZDWHUýDOJDHýIRUýWKH
SXUSRVHVýRIýSUHGLFWLQJýPHUFXU\ýDFFXPXODWLRQVýLQýILVKïýý,WýDVVXPHVýWKDWýXSWDNHýYLDýSDVVLYH
GLIIXVLRQýLVýGHWHUPLQHGýE\ýWKHýRYHUDOOý.RZýõLïHïñýWKHý'RZôýIRUýWKHýQHXWUDOýPHUFXU\ýFRPSOH[HV
SUHVHQWýLQýVROXWLRQïýý7KHý'RZýLVýJLYHQýDVýWKHýVXPýRIýWKHýLQGLYLGXDOý.RZVýIRUýHDFKýPHUFXU\ýVSHFLHV
E\ýWKHýIROORZLQJýHTXDWLRQýõ0DVRQýHWýDOïýìääçôã

:KHUHýILýý ýýPROHýIUDFWLRQýRIýWRWDOýPHUFXU\ýSUHVHQWýDVýVSHFLHVýLïý7KHýIUDFWLRQDOýDPRXQWýRI
WRWDOýPHUFXU\ýSUHVHQWýDVýHDFKýQHXWUDOýPHUFXU\ýVSHFLHVýZDVýHVWLPDWHGýDVýDýIXQFWLRQýRIýS+ýDQG
FKORULGHýFRQFHQWUDWLRQïýý7KHýSUHGLFWHGýLQRUJDQLFýPHUFXU\ýõGLYDOHQWôýDQGýPHWK\OPHUFXU\ýý'RZýIRU
HDFKýRIýILYHýS+ýOHYHOVýõS+ýéñýS+ýèñýS+ýçñýS+ýæñýDQGýS+ýåôýýDQGýIRUýFKORULGHýFRQFHQWUDWLRQV
UDQJLQJýDSSUR[LPDWHO\ýIURPýíïíìýPJîOýWRýìíñíííýPJîOýZDVýSUHVHQWHGýJUDSKLFDOO\ýLQýõ0DVRQýHWýDOï
ìääçôïýý7KHVHý'RZVýLQý75,0ï)D7(ýZHUHýHVWLPDWHGýEDVHGýRQýWKRVHýFXUYHVï

8SWDNHýRIýýLQRUJDQLFýPHUFXU\ýýõGLYDOHQWôýýDQGýPHWK\OPHUFXU\ýE\ýDOJDHýLVýJLYHQýE\ýWKH
IROORZLQJýHTXDWLRQýýõ0DVRQýHWýDOïýìääçô

ZKHUHã

+JDOJDH  FRQFHQWUDWLRQýLQýDOJDHýõQPROýJðìô
+JZDWHU  FRQFHQWUDWLRQýLQýZDWHUýõQ0ô
'2:  RYHUDOOý.2:ýIRUýQHXWUDOýPHUFXU\ýFRPSOH[HVýDWýVSHFLILHGýS+ýDQGýFKORULGH

FRQFHQWUDWLRQVýõXQLWOHVVô
8  DOJDOýVXUIDFHýDUHDðVSHFLILFýXSWDNHýUDWHýFRQVWDQWýõQPROý�PðëýGðìýQ0ðìô
5  DYHUDJHýUDGLXVýRIýDOJDHýõ�Pô
'  DYHUDJHýFHOOýGHQVLW\ýõJý�Pðêô
�  JURZWKýUDWHýFRQVWDQWýõGðìô

1RWHýWKDWýWKLVýHTXDWLRQýXVHVýPROHVïýý*UDPýZHLJKWVýDUHýGHULYHGýE\ýPXOWLSO\LQJýWKHýPROHV
SHUýJUDPýRUýOLWHUýE\ýWKHýFKHPLFDOðVSHFLILFýPROHFXODUýZHLJKWïýý7DEOHýæðìýVKRZVýWKHýPROHFXODU
ZHLJKWVýRIýPHUFXU\ýDQGýPHWK\OPHUFXU\ýLQýWKHýXQLWVýDSSURSULDWHýIRUýFRQYHUWLQJýWKHýDERYHýDOJDH
õQPROýJðìôýDQGýZDWHUýõQ0ôýFRQFHQWUDWLRQVï
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7DEOHýæðì
0ROHFXODUý:HLJKWVýRIý0HUFXU\ýDQGý0HWK\OPHUFXU\ï

&KHPLFDO
0ROHFXODUý:HLJKW

JýPROðì �JýQPROðì PJýQPROðì

+J ëííïèä ëïííèäý[ýìíðì ëïííèäý[ýìíðé

&+ê+J ëìèïçë ëïìèçëý[ýìíðì ëïìèçëý[ýìíðé

8SWDNHýLVýDVVXPHGýWRýEHýýLQVWDQWDQHRXVýUHODWLYHýWRýWKHýWLPHýVWHSVýXVHGýLQý75,0ï)D7(ñ
JLYHQýWKDWýWKHýSURFHVVýRFFXUVýLQýKRXUVýUDWKHUýWKDQýGD\Výõ0DVRQýHWýDOïýìääçôïýý$OVRñýXSWDNHýRI
HOHPHQWDOýPHUFXU\ýLVýDVVXPHGýWRýEHýLQVLJQLILFDQWýLQý75,0ï)D7(ñýEDVHGýRQýWKHýILQGLQJVýRI
õ0DVRQýHWýDOïýìääçôýWKDWýWKHýDFFXPXODWLRQýUDWHVýZHUHýOHVVýWKDQýìýDPROýFHOOðìýKðìýQ0ðìñýZKHUHýDPRO
HTXDOVýìý[ýìíðìåýPROHVï

$ïìïê $&&808/$7,21ý2)ý0(5&85<ý%<ý),6+ý

0HUFXU\ýFRQFHQWUDWLRQVýLQýILVKýDUHýXOWLPDWHO\ýGHWHUPLQHGýE\ýPHWK\OPHUFXU\ýDFFXPXODWLRQ
DWýWKHýEDVHýRIýWKHýIRRGýFKDLQýõ0DVRQýHWýDOïýìääèñý0DVRQýHWýDOïýìääçôïýý7KHUHIRUHñýRQHýDOWHUQDWLYH
DOJRULWKPýIRUýWKHýXSWDNHýRIýPHUFXU\ýLQýILVKýEDVHGýRQýWKHýJHQHUDOýHTXDWLRQýIRUýWKHýWLPHðWRðVWHDG\ð
VWDWHýIRRGýFKDLQýPRGHOýLVýSUHVHQWHGýLQý6HFWLRQýæïêïêïýý,QWHUWURSKLFýOHYHOýFRQFHQWUDWLRQýUDWLRV
õ.UHFHSWRUðGLHWôýZHUHýREWDLQHGýIURPýVWXGLHVýRIýQDWXUDOýSRSXODWLRQVýRIýILVKñý]RRSODQNWRQñýDQG
SK\WRSODQNWRQïý%DVHGýRQýVWXGLHVýXVLQJý0+Jî1ýUDWLRVýLQýZKROHýILVKýñWKHýFRQFHQWUDWLRQýUDWLR
EHWZHHQýWZRýWURSKLFýOHYHOVýZDVýIRXQGýWRýJHQHUDOO\ýEHýDURXQGýêýWRýéýýõVWXGLHVýFLWHGýLQý/LQGTYLVWýHW
DOïýõìääìôïýý$VýQRWHGýLQý6HFWLRQýæïêïêñýPHUFXU\ýWUDQVIHUVýIURPýDOJDHýWRýZDWHUýFROXPQýKHUELYRUHV
LQFOXGHVýWKHýLQWHUPHGLDWHýWUDQVIHUýIURPýDOJDHýWRý]RRSODQNWRQïýý&RQFHQWUDWLRQýUDWLRVýEHWZHHQ
SODQNWLYRURXVýILVKýDQGýSK\WRSODQNWRQýZHUHýEHWZHHQýäýDQGýìçýõ/LQGTYLVWýHWýDOïýìääìñý:DWUDVýDQG
%ORRPýìääëôïýý7KDWýLVñý]RRSODQNWRQýZHUHýDQýLQWHUPHGLDWHýWURSKLFýOHYHOýDQGýWKHýWUDQVIHUVýEHWZHHQ
HDFKýWURSKLFýOHYHOýZHUHýDSSUR[LPDWHO\ýHTXDOïýý7DNLQJýWKHýJHRPHWULFýPHDQýUHVXOWVýLQýDSSUR[LPDWH
FRQFHQWUDWLRQýUDWLRVýIRUýPHWK\OPHUFXU\ýRIýêïèýIRUýRQHýWURSKLFýOHYHOýWUDQVIHUýDQGýìëýIRUýWZR
WURSKLFýOHYHOýWUDQVIHUVýõ0DVRQýHWýDOïýìääçôï

,QRUJDQLFýPHUFXU\ýõGLYDOHQWôýWUDQVIHUýIDFWRUVýEHWZHHQýSK\WRSODQNWRQýDQGý]RRSODQNWRQýDQG
EHWZHHQý]RRSODQNWRQýDQGýSODQNWLYRURXVýILVKýDUHýJLYHQýE\ý:DWUDVýDQGý%ORRPýõìääëôïýý,QýWKH
DEVHQFHýRIýVLPLODUýIDFWRUVýIRUýILVKýWRýILVKýWUDQVIHUVýRIýLQRUJDQLFýPHUFXU\ñýWKHý]RRSODQNWRQýWR
SODQNWLYRURXVýILVKýWUDQVIHUýIDFWRUýZDVýXVHGýWRýHVWLPDWHýWKHýFRQFHQWUDWLRQVýLQýWKHýZDWHUýFROXPQ
RPQLYRUHñýZDWHUýFROXPQýFDUQLYRUHñýEHQWKLFýRPQLYRUHñýDQGýEHQWKLFýFDUQLYRUHýFRPSDUWPHQWýW\SHVï

$ïë ,1387ý3$5$0(7(56ý63(&,),&ý72ý0(5&85<
75$16)250$7,21

6LQFHýWKHUHýDUHýWKUHHýVSHFLHVýRIýPHUFXU\ñýWKHUHýDUHýVL[ýSRVVLEOHýWUDQVIRUPDWLRQýURXWHVýIURP
RQHýVSHFLHVýWRýDQRWKHUïýý$OOýEXWýRQHýRIýWKHVHýURXWHVýZLOOýEHýFRQVLGHUHGã



$33(1',;ý$
'(5,9$7,21ý2)ý0(5&85<ð63(&,),&ý$/*25,7+06ý$1'ý,1387ý3$5$0(7(56

129(0%(5ýìäää $ðé 75,0ï)$7(ý76'ý92/80(ý,,ýõ'5$)7ô

5HGXFWLRQñý+J ëø9+J íãýý

ýý
Gý0ì

GW
ýýöýýNUý0ëõWô

2[LGDWLRQñý+J í9+J ëøãýý

ýý
Gý0ë

GW
ýýöýýNRý0ìõWô

0HWK\ODWLRQñý+J ëø9&+ê+Jãýý

ýý
Gý0ê

GW
ýýöýýNPý0ëõWô

'HPHWK\ODWLRQñý&+ê+J9+J
ëøãýý

ýý
Gý0ë

GW
ýýöýýNGPý0êõWô

0HUýFOHDYDJHýGHPHWK\ODWLRQñý&+ê+J9+J
íãýý

ýý
Gý0ì

GW
ýýöýýNPFý0êõWô

& 5HGXFWLRQ +JõëôÚý+Jõíô
& 2[LGDWLRQ +JõíôýÚý+Jõëô
& 0HWK\ODWLRQ +JõëôÚý&+ê+J
& 'HPHWK\ODWLRQ &+ê+JýÚý+Jõëô
& 0HUýFOHDYDJHýGHPHWK\ODWLRQ &+ê+JýÚý+Jõíô

7KHýURXWHýQRWýFRQVLGHUHGýLVýPHWK\ODWLRQýRIý+JõíôñýIRUýZKLFKýOLWWOHýLQIRUPDWLRQýKDVýEHHQýUHSRUWHGï

,QýWKHýFDVHýRIýPHUFXU\ñýWKHýWUDQVIRUPDWLRQýIURPýRQHýFKHPLFDOýVSHFLHVýWRýDQRWKHUýLV
PRGHOHGýXVLQJýDýILUVWðRUGHUýUDWHýFRQVWDQWïýý,QýSDUWLFXODUñýWKHýIROORZLQJýJHQHUDOýHTXDWLRQVýDUHýXVHG
WRýPRGHOýWUDQVIRUPDWLRQï

ZKHUHã

0ì  PDVVýRIýHOHPHQWDOýPHUFXU\ý>+Jõíô@ýLQýDýFRPSDUWPHQWýW\SH
0ë  PDVVýRIýGLYDOHQWýPHUFXU\ý>+Jõëô@ýLQýDýFRPSDUWPHQWýW\SH
0ê  PDVVýRIýPHWK\OPHUFXU\ýõ&+ê+JôýLQýDýFRPSDUWPHQWýW\SH
NU  UHGXFWLRQýUDWHýLQýFRPSDUWPHQWýW\SHñýìîGD\
NR  R[LGDWLRQýUDWHýLQýFRPSDUWPHQWýW\SHñýìîGD\
NP  PHWK\ODWLRQýUDWHýLQýFRPSDUWPHQWýW\SHñýìîGD\
NGP  GHPHWK\ODWLRQýUDWHýLQýFRPSDUWPHQWýW\SHñýìîGD\
NPF  PHUýFOHDYDJHýGHPHWK\ODWLRQýUDWHýLQýFRPSDUWPHQWýW\SHñýìîGD\

7KHýWUDQVIRUPDWLRQýUDWHVýPD\ýEHýLQSXWýGLUHFWO\ñýRUýFDOFXODWHGýEDVHGýRQýRWKHUýSDUDPHWHUVïýý,IýERWK
DOJRULWKPVýDQGýLQSXWýYDOXHVýDUHýDYDLODEOHñýWKHQýWKHýXVHUýZLOOýEHýDEOHýWRýFKRRVHýZKLFKýPHWKRGýWR
XVHï
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$ïëïì $%,27,&ý0(5&85<ý75$16)250$7,21ý3$5$0(7(56

7KHýLQIRUPDWLRQýLQý7DEOHVý$ðëýWKURXJKý$ðìêýLVýWDNHQýSULPDULO\ýIURPýWKHýìääæý0HUFXU\
5HSRUWýWRý&RQJUHVVýõ8ï6ïý(3$ýìääæDôýDQGýPRGHOýGRFXPHQWDWLRQýIRUý(35,©Vý5ð0&0ý0HUFXU\
&\FOLQJý0RGHOýõ+XGVRQýHWýDOïýìääéôï

7DEOHý$ðë
,VVXHVý5HODWHGýWRý5HGXFWLRQýRIý+JõëôýWRý+JõíôýLQý6RLOñý6XUIDFHý:DWHUñýDQGý6HGLPHQW

6RLO 6XUIDFHý:DWHU 6HGLPHQW

'HFUHDVHVýLQýGHFUHDVLQJýVXQOLJKW 'HFUHDVHVýZLWKýGHFUHDVLQJýVXQOLJKWýDQGýWHPSHUDWXUHV 6SDUVHýOLWHUDWXUHýRQýVXEMHFW

$ELRWLFýUHGXFWLRQýõWUDQVIHUýRI
HOHFWURQVýIURPýKXPLFýDFLGýWR
+JõëôôýLVýGHSHQGHQWýRQýS+ï

+DVýEHHQýREVHUYHGýWRýLQFUHDVHýZLWKýGHFUHDVLQJýGLVVROYHG
RUJDQLFýFDUERQýõ'2&ôýFRQGLWLRQVýõ$P\RWýHWýDOïýìääæôñýDQG
YLFHýYHUVDñýGXHýWRýUHGXFHGýOLJKWýSHQHWUDWLRQýDQGýLQFUHDVHG
FRPSOH[DWLRQýRIý+Jõëô

6WURQJýVWDELOLW\ýFRPSOH[ýEHWZHHQ
+JõëôýDQGýKXPLFýDFLGï

7DEOHý$ðê
5HGXFWLRQýõNUôýLQý6XUIDFHý:DWHUãý,QSXWV

,QSXWý9DOXHVýõìîGD\ô &RPPHQW 5HIHUHQFHõVô

è(ðìWRýêïè ([SHULPHQWDOýYDOXHýXVLQJýVLPXODWHGýVXQOLJKWñýDIWHU
QRUPDOL]LQJýWRýVXQOLJKWýLQý6WRFNKROPñý6ZHGHQ

8ï6ïý(3$ýõìääæDôñý;LDRýHWýDOïýõìääèô

è(ðêýWRýì(ðì %DVHGýRQýPDVVýEDODQFHVýLQý:LVFRQVLQýVHHSDJHýODNHV 8ï6ïý(3$ýõìääæDôñý0DVRQýHWýDOïýõìääéô

ë(ðëýWRýé(ðë (SLOLPQLRQ 0DVRQýHWýDOïýõìääèô

ì(ðë äýPýGHSWK 0DVRQýHWýDOïýõìääèô

áè(ðê ìæýPýGHSWK 0DVRQýHWýDOïýõìääèô

ìïé(ðì KLJKý$UFWLFýODNHýGXULQJýëéýKRXUýVXQOLJKWýSHULRG $P\RWýHWýDOïýõìääæô

ë(ðìýWRýé(ðì KLJKý$UFWLFýODNHñýORZý'2&ýFRQGLWLRQV $P\RWýHWýDOïýõìääæô

ë(ðëýWRýìïé(ðì KLJKý$UFWLFýODNHñýKLJKý'2&ýFRQGLWLRQV $P\RWýHWýDOïýõìääæô

ì(ðì -XO\ð$XJXVWñýXSSHUýêýP 9DQGDOýHWýDOïýõìääèô

è(ðë -XO\ý$XJXVWñýXSSHUýçýP 9DQGDOýHWýDOïýõìääèô

7DEOHý$ðé
5HGXFWLRQýõNUôýLQý6HGLPHQWãý,QSXWV

,QSXWý9DOXHVýõìîGD\ô &RPPHQW 5HIHUHQFHõVô

ì(ðç ,QIHUUHGýYDOXHýFDOFXODWHGýEDVHGýRQýSUHVHQFHýRIý+Jõíô
LQýVHGLPHQWýSRUHZDWHU

8ï6ïý(3$ýõìääæDôñý9DQGDOýHWýDOïýõìääèô

íïëìç 'HULYHGýIURPýKXPLFýDFLGýIURPýIDUPýSRROýVHGLPHQWïýýS+
GLGýQRWýDSSHDUýWRýDIIHFWýWKHýUDWHýRIýUHDFWLRQñýEXWýGRHV
VHHPýWRýLQIOXHQFHýWKHýDPRXQWýRIýPHUFXU\ýUHGXFHGï

$OEHUWVýHWýDOïýõìäæéô
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7DEOHý$ðè
5HGXFWLRQýõNUôýLQý6RLOãý,QSXWV

(TXDWLRQVý8VHGýWRý&DOFXODWHý,QSXWý9DOXHV &RPPHQW 5HIHUHQFHõVô

ñ
NQRUPýëý]VXUIýîý]6
ZKHUH

NQRUPý  ý UHGXFWLRQýUDWHýQRUPDOL]HGýE\ýVRLOýZDWHU
FRQWHQWýLQýWKHýVXUILFLDOýèýPPýRIýVRLOñ
/>VRLO@î/>ZDWHU@ðGD\âýYDOXHVýUDQJHýIURPýì(ðé
IRUýIRUHVWýVLWHýWRýìïê(ðêýIRUýILHOGýVLWH

ë  VRLOýZDWHUýFRQWHQWñý/>ZDWHU@î/>VRLO@
]VXUI  GHSWKýRIýVRLOýVXUIDFHýOD\HUýWRýZKLFKýUHGXFWLRQ

UDWHýLVýQRUPDOL]HGñýè(ðêýP
]6  VRLOýOD\HUýGHSWKñýP

)RUPXODýLVýGHULYHG
IURPýHYDVLRQýIOX[
PHDVXUHPHQWV

8ï6ïý(3$ýõìääæDôñý&DUSLýDQG
/LQGEHUJýõìääæô

7DEOHý$ðç
,VVXHVý5HODWHGýWRý0HWK\ODWLRQýLQý6RLOñý6XUIDFHý:DWHUñýDQGý6HGLPHQW

6RLO 6XUIDFHý:DWHU 6HGLPHQW

$QDHURELFýFRQGLWLRQVýIDYRUýKLJKHU
PHWK\ODWLRQýUDWHVD

$QDHURELFýFRQGLWLRQVýIDYRUýKLJKHU
PHWK\ODWLRQýUDWHVD

$QDHURELFýFRQGLWLRQVýIDYRUýKLJKHU
PHWK\ODWLRQýUDWHVD

%LRWLFýPHWK\ODWLRQýPD\ýRFFXUýGXHýWR
EDFWHULDâýDELRWLFýPHWK\ODWLRQýE\
WUDQVPHWK\ODWLRQýIURPýRWKHU
RUJDQRPHWDOVýRUýE\ýKXPLFýVXEVWDQFHVE

3KRWRGHJUDGDWLRQýDWýVXUIDFHýFDQýORZHU
WKHýJURVVýPHWK\ODWLRQýUDWHF

+LJKHVWýUDWHVýPD\ýRFFXUýDWýWKH
VHGLPHQWýVXUIDFHýõVXOIDWHðUHGXFLQJ
EDFWHULDýPD\ýEHýLPSRUWDQWýPHGLDWRUVýRI
WKHýUHDFWLRQôñý*LOPRXUýDQGý+HQU\ýõìääìô

,QFUHDVHVýZLWKýLQFUHDVLQJýRUJDQLF
FDUERQýFRQWHQWýDQGý%+7I

3RVLWLYHO\ýFRUUHODWHGýZLWKý'2&G 3RVLWLYHO\ýFRUUHODWHGýZLWKý72&ýõWRWDO
RUJDQLFýFDUERQôG

*HQHUDOO\ýRFFXUVýIRUý+JõëôýGLVVROYHGýLQ
VRLOýSRUHZDWHU

*HQHUDOO\ýRFFXUVýIRUý+JõëôýGLVVROYHGýLQ
ZDWHUýFROXPQG

*HQHUDOO\ýRFFXUVýIRUý+JõëôýGLVVROYHGýLQ
VHGLPHQWýSRUHZDWHUG

$ELRWLFýPHWK\ODWLRQýLVýSURSRUWLRQDOýWR
WHPSHUDWXUHýDQGý+JõëôýFRQFHQWUDWLRQïý
$OVRñýLWýLVýLQYHUVHO\ýSURSRUWLRQDOýWRýS+ýõDW
S+ý!ýèôJ

3RVLWLYHO\ýFRUUHODWHGýZLWKýWHPSHUDWXUHG 3RVLWLYHO\ýFRUUHODWHGýZLWKýWHPSHUDWXUHG

3RWHQWLDOO\ýSRVLWLYHO\ýFRUUHODWHGýZLWK
VXOIDWHýFRQFHQWUDWLRQýLQýZDWHUýFROXPQH

3RWHQWLDOO\ýSRVLWLYHO\ýFRUUHODWHGýZLWK
VXOIDWHýFRQFHQWUDWLRQýLQýVHGLPHQW
SRUHZDWHUH

Dý7KLVýLVýJHQHUDOO\ýGXHýWRýLQFUHDVHGýEDFWHULDOýUHDFWLRQVýLQýDQDHURELFýFRQGLWLRQV
Eãý8ï6ïý(3$ýõìääæDôñý*LOPRXUýDQGý+HQU\ýõìääìô
Fãý,QLWLDOýUHIHUHQFHýLVý%REý$PEURVH©VýGLVFXVVLRQýRIýPHWK\ODWLRQýLQýZDWHUýFROXPQýLQý8ï6ïý(3$ýõìääæDô
Gãý+XGVRQýHWýDOïýõìääéô
Hãý:DWUDVýHWýDOïýõìääèô
Iãý1DJDVHýHWýDOïýõìäåéôâý%+7ý ýëñçñýGLðWHUWðEXW\OðPHWK\OýSKHQRO
Jãý%RGHNýHWýDOïýõìäååô
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7DEOHý$ðæ
0HWK\ODWLRQýõNPôýLQý6XUIDFHý:DWHUãý,QSXWV

,QSXWý9DOXHVýõìîGD\ô &RPPHQW 5HIHUHQFHõVô

ì(ðéýWRýê(ðê UHSRUWHGýDVýPD[LPXPýSRWHQWLDOýPHWK\ODWLRQýUDWH *LOPRXUýDQGý+HQU\ýõìääìô

ç(ðéýWRýç(ðê 'HSWKýRIýêýðýäP 8ï6ïý(3$ýõìääæDôñýEDVHGýRQ

+HQU\ýHWýDOïýõìääèDñýìääèEôýDQG

-DFREVýHWýDOïýõìääèô

è(ðéýWRýì(ðê 2[LFýSRUWLRQýRIýIRXUýIRUHVWýODNHVýLQý)LQODQG 0DWLODLQHQýõìääèô

ì(ðëýWRýê(ðë $WýVHDVRQDOO\ðDQR[LFýGHSWKýRIýìèýP 8ï6ïý(3$ýõìääæDôñýEDVHGýRQ

+HQU\ýHWýDOïýõìääèDñýìääèEôýDQG

-DFREVýHWýDOïñýõìääèô

é(ðêýWRýì(ðë $QDHURELFýOD\HUVýRIýK\SROLPQLRQ 0DWLODLQHQýõìääèô

ì(ðëýWRýé(ðë íïèýðýìïíýPýOD\HUýRIýEDFWHULRSODQNWRQýQHDUýWKHýWRS
RIýWKHýDQR[LFýK\SROLPQLRQ

:DWUDVýHWýDOïýõìääèô

(TXDWLRQVý8VHGýWRý&DOFXODWHý,QSXWý9DOXHV

ñý.0:ýý4
õ7÷7Eôýíïì
ìíP ý&'2&ýIPýI

,,
GLVVROYHGýý&Vîõ&Vø.Vô

ZKHUH

.0:  PHWK\ODWLRQýUDWHýLQýWKHýZDWHUýFROXPQñýEDVHGýRQý'2&ýõ/îPJý'2&îGD\ô

4ìíP  WHUPýWRýDGMXVWýPHWK\ODWLRQýUDWHýIRUýWHPSHUDWXUHýõLPSOLHGýVXJJHVWHGýYDOXHýLQý5ð0&0
GRFXPHQWDWLRQýLVýëñýVRýWKDWýPHWK\ODWLRQýUDWHýGRXEOHVýIRUýHYHU\ýìíýGHJUHHýLQFUHDVH
LQýWHPSHUDWXUHýDERYHýWKHýEDVHýWHPSHUDWXUHô

7  ZDWHUýFROXPQýWHPSHUDWXUHñý&HOVLXV

7E  EDVHýWHPSHUDWXUHýDWýZKLFKýPHWK\ODWLRQýUDWHýFRQVWDQWý.0:ýDSSOLHVñý&HOVLXV

&'2&  '2&ýFRQFHQWUDWLRQýLQýZDWHUýFROXPQñýPJý'2&î/

IP  IUDFWLRQýRIýWKHýGLVVROYHGý+J,,ýLQýWKHýZDWHUýFROXPQýDYDLODEOHýIRUýPHWK\ODWLRQ

I,,GLVVROYHG  IUDFWLRQýRIýWKHý+JõëôýLQýWKHýZDWHUýFROXPQýWKDWýLVýGLVVROYHG

&V  FRQFHQWUDWLRQýRIýVXOIDWHýLQýWKHýZDWHUýFROXPQñý�HTî/

.V  KDOIðVDWXUDWLRQýFRQVWDQWýIRUýWKHýHIIHFWýRIýVXOIDWHýRQýPHWK\ODWLRQñý�HTî/

:LOOýQHHGýWRýVHHýZKDWýUDQJHVýDUHýIRUý.0:ýDQGý.V +XGVRQýHWýDOïýõìääéô
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7DEOHý$ðå
0HWK\ODWLRQýõNPôýLQý6HGLPHQWãý,QSXWV

,QSXWý9DOXHVýõìîGD\ô ý&RPPHQW ý5HIHUHQFHõVô

ì(ðèýWRýì(ðê
5HSRUWHGýDVýPD[LPXP
SRWHQWLDOýPHWK\ODWLRQýUDWH

ý*LOPRXUýDQGý+HQU\ýõìääìô

å(ðéýWRýëïè(ðë
$ERYHýLQWDFWýVHGLPHQW
FRUHV

ý6WRUGDOýDQGý*LOOýõìääèô

å(ðèýWRýë(ðè
8SSHUýéýFPýRIý/LWWOHý5RFN
/DNHýVHGLPHQWV

&DOFXODWHGýLQý8ï6ïý(3$ýõìääæDôýIURPýPHWK\ODWLRQýUDWHVýLQýXQLWVýRI
XJîPëîGD\ýõ*LOPRXUýDQGý5LHGHOýìääèôýDQGýDVVXPHGýGU\ýGHQVLW\
RIýìïëýJîFPê

(TXDWLRQVý8VHGýWRý&DOFXODWHý,QSXWý9DOXHV

ñý.06ýý4
õ7÷7Eôýíïì
ìíP ý7VýIPýI

,,
GLVVROYHGýõõSL÷SEôõíïèôý&SVîõ&SVø.Vô

ZKHUH

.06  PHWK\ODWLRQýUDWHýLQýWKHýVHGLPHQWñýEDVHGýRQý72&ýõPëîJý72&îGD\ô

4ìíP  WHUPýWRýDGMXVWýPHWK\ODWLRQýUDWHýIRUýWHPSHUDWXUHýõLPSOLHGýVXJJHVWHGýYDOXHýLQý5ð
0&0ýGRFXPHQWDWLRQýLVýëñýVRýWKDWýPHWK\ODWLRQýUDWHýGRXEOHVýIRUýHYHU\ýìíýGHJUHH
LQFUHDVHýLQýWHPSHUDWXUHýDERYHýWKHýEDVHýWHPSHUDWXUHô

7  VHGLPHQWýWHPSHUDWXUHñý&HOVLXV

7E  EDVHýWHPSHUDWXUHýDWýZKLFKýPHWK\ODWLRQýUDWHýFRQVWDQWý.06ýDSSOLHVñý&HOVLXV

7V  72&ýFRQFHQWUDWLRQýLQýZDWHUýFROXPQñýJý>RUJDQLVPV@ý&îPë

IP  IUDFWLRQýRIýWKHýGLVVROYHGý+J,,ýLQýWKHýVHGLPHQWýSRUHZDWHUýDYDLODEOHýIRU
PHWK\ODWLRQ

I,,GLVVROYHG  IUDFWLRQýRIýWKHý+JõëôýLQýWKHýVHGLPHQWýWKDWýLVýGLVVROYHG

SL  SRURVLW\ýRIýWKHýVHGLPHQWýDWýWKHýVHGLPHQWîZDWHUýLQWHUIDFHñýGLPHQVLRQOHVV

SE  SRURVLW\ýRIýWKHýERWWRPýRIýWKHýVHGLPHQWñýGLPHQVLRQOHVV

&SV  FRQFHQWUDWLRQýRIýVXOIDWHýLQýWKHýVHGLPHQWýSRUHZDWHUñý�HTî/

.V  KDOIðVDWXUDWLRQýFRQVWDQWýIRUýWKHýHIIHFWýRIýVXOIDWHýRQýPHWK\ODWLRQñý�HTî/ý

:LOOýQHHGýWRýVHHýZKDW
UDQJHVýDUHýIRUý.06ýDQGý.Vïý
$OVRýPDNHýVXUHýSRURVLW\
GHSHQGHQFHýLVýFRUUHFW
õVHHPVýRGGôï ý

+XGVRQýHWýDOïýõìääéôñýSïèðëë
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7DEOHý$ðä
0HWK\ODWLRQýõNPôýLQý6RLOãý,QSXWV

,QSXWý9DOXHVýõìîGD\ô &RPPHQW 5HIHUHQFHõVô

ë(ðé DYHUDJHýPD[LPXPýSRWHQWLDOýPHWK\ODWLRQýUDWH
FRQVWDQWýXQGHUýDHURELFýFRQGLWLRQVýIRUýìëíðGD\
H[SHULPHQW

3RUYDULýDQGý9HUWDýõìääèô

ì(ðê DYHUDJHýDYHUDJHýPD[LPXPýSRWHQWLDO
PHWK\ODWLRQýUDWHýFRQVWDQWýXQGHUýDQDHURELF
FRQGLWLRQVýIRUýìëíðGD\ýH[SHULPHQW

3RUYDULýDQGý9HUWDýõìääèô

æ(ðèýWRýäïæ(ðé 5DQJHýIRUýPHGLDQýDHURELFýUHDFWLRQýUDWHýõIURP
SHDWñýKXPXVýOD\HUñýDQGýVRLOýVDPSOHVñ
UHVSHFWLYHO\ô

9HUWDýHWýDOýõìääéô

äïëý(ðê $QDHURELFýPHGLDQýUDWHýRIýIRXUýLQXQGDWHGýVRLO
VDPSOHVýõUDQJHý ýéïë(ðêýWRýìïë(ðëîGD\ô

9HUWDýHWýDOïýõìääéô

7DEOHý$ðìí
,VVXHVý5HODWHGýWRý'HPHWK\ODWLRQýLQý6RLOñý6XUIDFHý:DWHUñýDQGý6HGLPHQW

6RLO 6XUIDFHý:DWHU 6HGLPHQW

0D\ýLQFUHDVHýZLWKýLQFUHDVLQJ
DQDHURELFýFRQGLWLRQV

1HJDWLYHO\ýFRUUHODWHGýZLWKýOLJKW 0D\ýGHSHQGýRQýEDFWHULDýSURFHVVHV

+DVýEHHQýUHSRUWHGýDVýPD[LPDOýDWýWKH
VHGLPHQWîZDWHUýLQWHUIDFHýõ*LOPRXUýHW
DOïýìääëô

7DEOHý$ðìì
'HPHWK\ODWLRQýõNPôýLQý6XUIDFHý:DWHUãý,QSXWV

,QSXWý9DOXHVýõìîGD\ô &RPPHQW 5HIHUHQFHõVô

ì(ðêýWRýëïè(ðëý 0D[LPXP
SRWHQWLDO
GHPHWK\ODWLRQ
UDWHýFRQVWDQWV

*LOPRXUýDQGý+HQU\ýõìääìô

(TXDWLRQVý8VHGýWRý&DOFXODWHý,QSXWý9DOXHV

õ.GVýîý./ôýõìýðýH[Sõð./ý]:ôôýîý]:ñý

ZKHUH

.GV  GHPHWK\ODWLRQýUDWHýFRQVWDQWýDWýWKHýODNH
VXUIDFHñýìîGD\

./  OLJKWýH[WLQFWLRQýFRHIILFLHQWýIRUýXVHýLQ
GHPHWK\ODWLRQýFDOFXODWLRQVñýìîP

]:  PHDQýGHSWKýRIýZDWHUýFROXPQñýP

+XGVRQýHWýDOïýõìääéô
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7DEOHý$ðìë
'HPHWK\ODWLRQýõNGPôýLQý6HGLPHQWãý,QSXWV

,QSXWý9DOXHVýõìîGD\ô &RPPHQW 5HIHUHQFHõVô

ë(ðéýWRýì(ðì UHSRUWHG
PD[LPXP
SRWHQWLDO
GHPHWK\ODWLRQ
UDWHýFRQVWDQWV

*LOPRXUýDQGý+HQU\ýõìääìô

(TXDWLRQVý8VHGýWRý&DOFXODWHý,QSXWý9DOXHV

ñý.GPVý7VýI
0+J
GLVVROYHGýõõSLøSEôõíïèô

ZKHUH

.GPV  GHPHWK\ODWLRQýUDWHýLQýWKHýVHGLPHQWñýEDVHG
RQý72&ýõPëîJý72&îGD\ô

7V  72&ýFRQFHQWUDWLRQýLQýVHGLPHQWñýJ
>RUJDQLVPV@ý&îPë

I0+JGLVVROYHG IUDFWLRQýRIýWKHýPHWK\OPHUFXU\ýLQýWKH
VHGLPHQWýWKDWýLVýGLVVROYHG

SL  SRURVLW\ýRIýWKHýVHGLPHQWýDWýWKH
VHGLPHQWîZDWHUýLQWHUIDFHñýGLPHQVLRQOHVV

SE  SRURVLW\ýRIýWKHýERWWRPýRIýWKHýVHGLPHQWñ
GLPHQVLRQOHVVý

:LOOýQHHGýWRýVHH
ZKDWýUDQJHVýDUH
IRUý.06ýDQGý.Vïý
$OVRýPDNHýVXUH
SRURVLW\
GHSHQGHQFHýLV
FRUUHFWýõVHHPV
RGGôï

+XGVRQýHWýDOïýõìääéô

7DEOHý$ðìê
'HPHWK\ODWLRQýõNGPôýLQý6RLOãý,QSXWV

,QSXWý9DOXHVýõìîGD\ô &RPPHQW 5HIHUHQFHõVô

ê(ðë $YHUDJHýRIýPD[LPXP
SRWHQWLDOýGHPHWK\ODWLRQ
UDWHýFRQVWDQWVýLQýDHURELF
FRQGLWLRQV

3RUYDULýDQGý9HUWDýõìääèô

ç(ðë $YHUDJHýRIýPD[LPXP
SRWHQWLDOýGHPHWK\ODWLRQ
UDWHýFRQVWDQWVýLQýDQDHURELF
FRQGLWLRQV

3RUYDULýDQGý9HUWDýõìääèô

êïç(ðëñýæïç(ðëñýìïì(ðì 0HGLDQýDHURELFýUDWHVýIRU
ìèýLQXQGDWHGýVRLOýVDPSOHVñ
ìèýKXPXVýOD\HUýVDPSOHVñ
DQGýILYHýSHDWýVDPSOHVñ
UHVSHFWLYHO\ï

9HUWDýHWýDOïýõìääéô

åïä(ðë 0HGLDQýDQDHURELFýUDWHýIRU
ìèýLQXQGDWHGýVRLOýVDPSOHVï

9HUWDýHWýDOïýõìääéô
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$ïëïë %,27,&ý0(5&85<ý75$16)250$7,21ý3$5$0(7(56

$ïëïëïì 3ODQWV

)RUWPDQQýHWýDOïýõìäæåôýREVHUYHGýWKDWýVRPHýSODQWVýFDQýFKDQJHýWKHýPHUFXU\ýVSHFLHV
DFFXPXODWHGýIURPýWKHýHQYLURQPHQWïýý+RZHYHUñýIHZýVWXGLHVýDUHýDYDLODEOHýIURPýZKLFKýWRýGHWHUPLQH
WUDQVIRUPDWLRQýUDWHVïý

+JõíôýÚý+Jõëô

7KLVýWUDQVIHUýRQO\ýRFFXUVýLQýOHDYHVâýHOHPHQWDOýPHUFXU\ýLVýSUREDEO\ýQRWýWDNHQýXSýE\ýWKH
URRWïýý7KLVýUDWHýLVýDSSDUHQWO\ýYHU\ýUDSLGýDQGýPD\ýEHýDVVXPHGýWRýEHýLQVWDQWDQHRXVýõ8ï6ïý(3$
ìääæDôïýý1RýLQVWDQFHVýKDYHýEHHQýIRXQGýZKHUHýHOHPHQWDOýPHUFXU\ýZDVýPHDVXUHGýLQýSODQWVýõHïJïñ
&DSSRQýìäåæôïýý7KXVñýHOHPHQWDOýPHUFXU\ýLQýDLUýRUýRQýWKHýVXUIDFHýRIýWKHýOHDIýFDQýEHýGLUHFWO\
WUDQVIHUUHGýWRýGLYDOHQWýPHUFXU\ýLQýWKHýOHDIï

+JõëôýÚýPHWK\OPHUFXU\

,WýPD\ýEHýDVVXPHGýWKDWýý+JõëôýLVýQRWýWUDQVIRUPHGïýý$OWKRXJKýWKHýLQýYLYRýWUDQVIRUPDWLRQýRI
LQRUJDQLFýPHUFXU\ýWRýPHWK\OPHUFXU\ýZDVýREVHUYHGýLQý3LVXPýVDWLYXPýõSHDVôýLQýRQHýVWXG\ýõ*D\
ìäæèôñýWKHýFKHPLFDOýZDVýHSKHPHUDOýDQGýTXLFNO\ýõVHYHUDOýKRXUVôýGHFD\HGýWRýORZýSDUWVýSHUýELOOLRQ
OHYHOVïýý0HWK\OPHUFXU\ýUHVLGXHVýZHUHýQRWýGHWHFWHGýLQýPDWXUHýFURSVýIROORZLQJýWKHýDGGLWLRQýRI
PHUFXULFýFKORULGHýWRýVRLOýõ%DFKHýHWýDOïýýìäæêôïýý,QGHHGñýPRVWýPHUFXU\ýLQýSODQWVýLVýXVXDOO\ýLQ
LQRUJDQLFýIRUPýõ/LQGEHUJýìääåôï

PHWK\OPHUFXU\ýÚý+Jõëô

7KLVýWUDQVIHUýRFFXUVýLQýOHDYHVýDQGýVWHPVñýDQGýQRWýLQýURRWVýõVLQFHýWUDQVIRUPDWLRQVýLQWHUIHUH
ZLWKýWKHýHTXLOLEULXPýDVVXPSWLRQýLQýURRWVôïýý,WýPD\ýEHýDVVXPHGýWKDWýPHWK\OPHUFXU\ýLVýWUDQVIRUPHG
WRý+JõëôýDFFRUGLQJýWRýILUVWðRUGHUýNLQHWLFVñýZKHUHýWKHýILUVWðRUGHUýUDWHýFRQVWDQWýLVýíïíêýSHUýGD\ñ
EDVHGýRQýWKHýIROORZLQJýFDOFXODWLRQï

2QO\ýRQHýVWXG\ýLVýDYDLODEOHýLQýZKLFKýPHWK\OPHUFXU\ýZDVýDGGHGýWRýVRLOñýDQGýIRUPVýRI
PHUFXU\ýõPHWK\OýDQGýWRWDOôýZHUHýPHDVXUHGýDIWHUýDýGHILQHGýSHULRGýRIýH[SRVXUHýõ%DFKHýHWýDOïýìäæêôïý
,QýWKHýIHZýRWKHUýVWXGLHVýRIýVSHFLDWLRQýRIýPHUFXU\ýZLWKLQýSODQWVñýHLWKHUýLWýLVýQRWýNQRZQýZKLFK
VSHFLHVýZHUHýSUHVHQWýLQýVRLOýõHïJïñý+HOOHUýDQGý:HEHUýìääåôñýRUýPXOWLSOHý+JýVSHFLHVýZHUHýSUHVHQWýLQ
VRLOýDQGýLWýLVýQRWýNQRZQýZKLFKýZHUHýLQLWLDOO\ýWDNHQýXSýE\ýWKHýSODQWýõ&DSSRQýìäåæôï

8VLQJýGDWDýIURPý%DFKHýHWýDOïýõìäæêôý7DEOHý$ðìéñýLWýPD\ýEHýDVVXPHGýWKDWýWKH
PHWK\OPHUFXU\ýLVýUHDGLO\ýWDNHQýXSýWKURXJKýWKHýURRWVýRUýIROLDJHñýWKDWýHTXLOLEULXPýEHWZHHQýVRLOýDQG
SODQWýLVýDFKLHYHGýTXLFNO\ñýWKDWýPHWK\OPHUFXU\ýLVýQRWýDSSUHFLDEO\ýWUDQVIRUPHGýLQýVRLOýGXULQJýDýFURS
VHDVRQñýWKDWýDOOýPHWK\OPHUFXU\ýLVýRQO\ýWUDQVIRUPHGýWRýLRQLFýPHUFXU\ñýDQGýWKDWýFURSVýZHUH
KDUYHVWHGýDIWHUýéíýGD\Vïýý8QGHUýWKHVHýDVVXPSWLRQVñýìVWýRUGHUýUDWHýFRQVWDQWVýIRUýWKHýWUDQVIRUPDWLRQ
RIýPHWK\OPHUFXU\ýWRý+JõëôýYDU\ýE\ýDOPRVWýWZRýRUGHUVýRIýPDJQLWXGHýLQýDýVLQJOHýVWXG\ïýý1R
PHFKDQLVWLFýH[SODQDWLRQýLVýDYDLODEOHýIRUýWKLVýKLJKýGHJUHHýRIýYDULDELOLW\ï
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7DEOHý$ðìé
&RQFHQWUDWLRQVýRIý0HWK\OPHUFXU\ýLQý)ROLDJHýDQGý6WHPVýRIý&URSVýIURPý%DFKHýHWýDOïýýõìäæêô

DQGý$VVRFLDWHGý)LUVWðRUGHUý5DWHý&RQVWDQWVñý8VLQJý$VVXPSWLRQVýLQý7H[Wý

3ODQWý6SHFLHV 6RLO $SSOLFDWLRQ
WRý6RLO
õPJîNJô

7RWDOý0HUFXU\
LQý)ROLDJHýDQG

6WHP

0HWK\OPHUFXU\
LQý)ROLDJHýDQG

6WHP

ìVWý2UGHUý5DWH
&RQVWDQWýõGðìô

%XVKýEHDQ
õ3KDVHROXV
YXOJDULVô

JUDYHOO\
ORDP

ì èë éç íïííê

%XVKýEHDQ
õ3KDVHROXV
YXOJDULVô

JUDYHOO\
ORDP

ìí äí ëå íïíê

&DUURWýõ'DXFXV
FDURWDô

JUDYHOO\
ORDP

ìí ëìé ì íïì

3RWDWRýõVRODQXP
WXEHURVXPô

VLOWýORDP ì åç ëæ íïíê

3RWDWRýõVRODQXP
WXEHURVXPô

VLOWýORDP ìí èå ìæ íïíê

7RPDWR
õ/\FRSHUVLFRQ
HVFXODQWXPô

JUDYHOO\
ORDP

ìí êéì ê íïì

$ïëïëïë 6RLOý'HWULWLYRUHV

1RýLQIRUPDWLRQýLVýDYDLODEOHýIRUýWUDQVIRUPDWLRQVýRIýPHUFXU\ýLQýVRLOýGHWULWLYRUHVïýý,Q
DGGLWLRQñýWUDQVIRUPDWLRQýDOJRULWKPVýFDQQRWýEHýLPSOHPHQWHGýLIýWKHýPHUFXU\ýLQýWKHVHýRUJDQLVPVýLV
LQýHTXLOLEULXPýZLWKýPHUFXU\ýLQýURRWð]RQHýVRLOï

$ïëïëïê 7HUUHVWULDOýDQGý6HPLðDTXDWLFý:LOGOLIH

/LWWOHýTXDQWLWDWLYHýLQIRUPDWLRQýLVýDYDLODEOHýRQýWKHýWUDQVIRUPDWLRQýRIýPHUFXU\ýLQýPDPPDOV
DQGýELUGVïýý:KHUHýLQIRUPDWLRQýLVýDYDLODEOHñýFDOFXODWLRQVýRIýUDWHýFRQVWDQWVýDVVXPHýILUVWýRUGHU
WUDQVIRUPDWLRQVýDQGýDUHýFDOFXODWHGýRQýWKHýEDVLVýRIýWKHýWRWDOýFKHPLFDOýWDNHQýXSýE\ýWKHýRUJDQLVPýEXW
QRWýQHFHVVDULO\ýDVVLPLODWHGïýýõ7KHýH[FHSWLRQýLVýWKHýLQKDODWLRQýSDWKZD\ñýZKHUHýUDWHýFRQVWDQWVýDUH
GHULYHGýEDVHGýRQýWKHýDEVRUEHGýIUDFWLRQïô

+JõíôýÚý+Jõëô

1RýLQIRUPDWLRQýLVýDYDLODEOHýIURPýZKLFKýWRýGHULYHýWUDQVIRUPDWLRQýUDWHýFRQVWDQWVýIRUýWKH
R[LGDWLRQýRIýHOHPHQWDOýPHUFXU\ýWRýWKHýPHUFXULFýLRQïýý%DVHGýRQýWKHýIROORZLQJýLQIRUPDWLRQñýLWýPD\
EHýDVVXPHGýWKDWýWKHýUDWHýLVýUDSLGñýDQGýìýGD\ðìýLVýDýURXJKýHVWLPDWHýRIýWKHýILUVWðRUGHUýUDWHýFRQVWDQWïý
(OHPHQWDOýPHUFXU\ýLVýUHDGLO\ýR[LGL]HGýWRýWKHýLQRUJDQLFýGLYDOHQWýVSHFLHVýLQýPRVWýWLVVXHVýIROORZLQJ
WKHýK\GURJHQýSHUR[LGDVHðFDWDODVHýSDWKZD\ïýý7KLVýR[LGDWLRQýSULPDULO\ýRFFXUVýLQýWKHýUHGýEORRGýFHOOV
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DQGýK\GURJHQýSHUR[LGHýLVýSUREDEO\ýWKHýUDWHðGHWHUPLQLQJýVWHSýõ$76'5ýìääæñý8ï6ïý(3$ýìääæEôïý
2QFHýLWýLVýR[LGL]HGýWRýWKHýPHUFXULFýLRQñýLWýLVýLQGLVWLQJXLVKDEOHýIURPý+JõëôýIURPýLQRUJDQLFýVRXUFHV
õ$76'5ýìääæñý8ï6ïý(3$ýìääæEôïýý

+JõëôÚý+Jõíô

0HUFXULFýVDOWVýSULPDULO\ýUHPDLQýLQýWKHLUýGLYDOHQWýIRUPïýý+RZHYHUñýDýVPDOOýIUDFWLRQýRIýWKH
LQRUJDQLFýGLYDOHQWýFDWLRQýFDQýEHýUHGXFHGýWRýHOHPHQWDOýPHUFXU\ýDQGýH[KDOHGýDVýDýYDSRUýõ$76'5
ìääæôïýý+RZHYHUñýQRýLQIRUPDWLRQýLVýDYDLODEOHýIURPýZKLFKýWRýGHULYHýWKLVýWUDQVIRUPDWLRQýUDWH
FRQVWDQWïýý)RUýWKLVýUHDVRQñýWKHýWUDQVIRUPDWLRQýLVýDVVXPHGýQRWýWRýRFFXUï

RUJDQLFýPHUFXU\ýÚý+Jõëô

)RUPVýRIýRUJDQLFýPHUFXU\ýDUHýWKHýPRVWýVWXGLHGýVSHFLHVýRIýPHUFXU\ïýý7KHýVKRUWðFKDLQýDON\O
PHUFXU\ýFRPSRXQGVýõHïJïýPHWK\OPHUFXU\ôýDUHýUHODWLYHO\ýVWDEOHýDQGýDUHýPRUHýVORZO\ýPHWDEROL]HG
WRýWKHýLQRUJDQLFýIRUPýõ8ï6ïý(3$ýìääæEôýý7KHýORQJðFKDLQýFRPSRXQGVýPD\ýEHýPRUHýUHDGLO\
PHWDEROL]HGýWRýWKHýPHUFXULFýLRQýõ8ï6ïý(3$ýìääæEôïýý7DNHGDýDQGý8NLWDýõìäæíôýGRVHGý'RQU\XýUDWV
ZLWKýëíý�Jý+JîNJýHWK\OðPHUFXULFýFKORULGHýYLDýLQWUDYHQRXVýLQMHFWLRQïýý$IWHUýåýGD\VñýèåïìýSHUFHQWýRI
WKHýPHUFXU\ýH[FUHWHGýLQýWKHýXULQHýZDVýLQRUJDQLFýPHUFXU\ýDQGýêèýSHUFHQWýRIýWKHýPHUFXU\ýH[FUHWHG
LQýIHFHVýZDVýLQRUJDQLFýõ7DEOHý$ðìèôïýý,IýLWýLVýDVVXPHGýWKDWýìôýWKHýH[FUHWHGýFKHPLFDOVýUHIOHFWýWKH
WUDQVIRUPDWLRQýUDWHýLQýWKHýDQLPDOýõWUDQVIRUPDWLRQýRFFXUUHGýLPPHGLDWHO\ýSULRUýWRýH[FUHWLRQôýDQGýëô
WKHýILUVWðRUGHUýUDWHýUHIOHFWVýDýZHLJKWHGýDYHUDJHýRIýWKHýDPRXQWýRIýGRVHýH[FUHWHGýLQýXULQHýõìíïèë
SHUFHQWôýDQGýWKDWýH[FUHWHGýLQýIHFHVýõçïíìýSHUFHQWôñýWKHQýWKHýWUDQVIRUPDWLRQýUDWHýPD\ýEHýHVWLPDWHG
WRýEHýíïíäýGD\ðìï

7DEOHý$ðìè
7UDQVIRUPDWLRQý5DWHýõGD\ðìôýRIý2UJDQLFý0HUFXU\ýWRýWKHý,QRUJDQLFý'LYDOHQWý)RUPýõ7DNHGD

DQGý8NLWDýìäæíô

&ODVV (OLPLQDWLRQý7\SH 'RVHý5RXWH øý2UJDQLF
DIWHUýå
GD\V

øý,QRUJDQLF
DIWHUýåýGD\V

7UDQVIRUPý5DWH
&RQVWDQW

0DPPDOLD XULQH LQMHFWLRQ éìïä èåïì íïìíåé

IHFHV LQMHFWLRQ çèïí êèïí íïíèêä

DVVXPHG
WUDQVIRUPDWLRQýIRU
ZKROHýDQLPDO

íïíä
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+JõëôÚýRUJDQLFýPHUFXU\

1RýLQIRUPDWLRQýLVýDYDLODEOHýRQýWKLVýWUDQVIRUPDWLRQïýý7KHUHIRUHýLWýLVýDVVXPHGýWRýEHý]HURï

0LVFHOODQHRXVý7UDQVIRUPDWLRQV

0LVFHOODQHRXVýWUDQVIRUPDWLRQVýLQýZLOGOLIHýDUHýSUHVHQWHGýIRUýWKHýVDNHýRIýFRPSOHWHQHVVýEXW
DUHýQRWýLQFOXGHGýLQý75,0ï)D7(ýDWýWKLVýWLPHïýý0HUFXURXVýVDOWVýDUHýWUDQVIRUPHGýWRýWKHýGLYDOHQWýLRQ
DQGýHOHPHQWDOýPHUFXU\ýZKHQýLQýFRQWDFWýZLWKýVXOIK\GU\OýJURXSVýõ$76'5ýìääæôï

$ïëïëïé $TXDWLFý6SHFLHV

7UDQVIRUPDWLRQVýRIýPHUFXU\ýLQýDOJDHñýPDFURSK\WHVñýDQGýEHQWKLFýRUJDQLVPVýDUHýDVVXPHG
QRWýWRýRFFXUï

+JõëôÚýRUJDQLFýPHUFXU\

9HU\ýOLWWOHýLVýNQRZQýDERXWýWKHýUDWHýDWýZKLFKýWUDQVIRUPDWLRQýRIýPHUFXU\ýVSHFLHVýRFFXUVýLQ
DTXDWLFýRUJDQLVPVïýý$ýODUJHýERG\ýRIýILHOGýGDWDýVXJJHVWVýWKDWýPRVWýõ!ýäíýSHUFHQWôýRIýPHUFXU\ýLQ
ILVKýLVýLQýWKHýIRUPýRIýPHWK\OPHUFXU\ýDQGýRWKHUýRUJDQLFýVSHFLHVïýý)RUýWKLVýUHDVRQñýLWýLVýDVVXPHGýWKDW
WKHýILUVWðRUGHUýUDWHýFRQVWDQWýIRUýWKHýFRQYHUVLRQýLVýìýGD\ðìï

+JõíôýÚý+Jõëô

7KLVýWUDQVIRUPDWLRQýLVýDVVXPHGýWRýRFFXUýLQVWDQWDQHRXVO\ýLQýILVKï

+JõíôýÚýRUJDQLFýPHUFXU\

7KLVýWUDQVIRUPDWLRQýLVýDVVXPHGýQRWýWRýRFFXUýGLUHFWO\ýLQýILVKï

+JõëôÚýRUJDQLFýPHUFXU\

7KLVýWUDQVIRUPDWLRQýLVýDVVXPHGýQRWýWRýRFFXUýLQýILVKï

RUJDQLFýPHUFXU\ýÚý+Jõëô

7KLVýWUDQVIRUPDWLRQýLVýDVVXPHGýQRWýWRýRFFXUýLQýILVKï

RUJDQLFýPHUFXU\ýÚý+Jõíô

7KLVýWUDQVIRUPDWLRQýLVýDVVXPHGýQRWýWRýRFFXUýLQýILVKï
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$ïê ,1387ý3$5$0(7(56ý63(&,),&ý72ý0(5&85<ý(;&5(7,21ý%<
%,27$

)LUVWðRUGHUýUDWHýFRQVWDQWVýIRUýWKHýHOLPLQDWLRQýRIýPHUFXU\ýIURPýZLOGOLIHýDUHýVXPPDUL]HGýLQ
7DEOHý$ðìçïýý6XSSRUWLQJýLQIRUPDWLRQýLVýSUHVHQWHGýEHORZï

7DEOHý$ðìç
0HDQý)LUVWðRUGHUý5DWHý&RQVWDQWVýõGD\ðìôýIRUý(OLPLQDWLRQýRIý0HUFXU\ýIURPý%LUGVýDQG

0DPPDOV

&KHPLFDO
6SHFLHV

8ULQHýDQG
)HFHVýõ(Xô

/DFWDWLRQ
õ(Oô

(JJVý
õ(Hô

)XUñý)HDWKHUVñýRU
+DLUýõ(Iô

+Jõëô íïéåD íïííííì 1$ íïííííì

PDPPDOV +Jõíô íïíèíëE íE 1$ íE

RUJDQLFý+J íïëçD íïííííìF 1$ íïíííìéG

+Jõëô íïéåH 1$ íI íïíííììJ

ELUGV +Jõíô íE 1$ íE íE

RUJDQLFý+J íïíëåëD 1$ íïíëéé íïíèèä
Dý$YHUDJHVýRIýHOLPLQDWLRQýUDWHýFRQVWDQWVýIRUýRUDOýDQGýGLHWDU\ýGRVHV
Eý5DWHýFRQVWDQWýEDVHGýRQýLQKDODWLRQýVWXG\
Fý$VVXPHýVDPHýDVýODFWDWLRQýUDWHýFRQVWDQWýIRUý+Jõëô
Gý$YHUDJHVýRIýHOLPLQDWLRQýUDWHýFRQVWDQWVýIRUýRUDOýGRVHýDQGýLQMHFWLRQ
Hý$VVXPHýVDPHýDVýHOLPLQDWLRQýUDWHýFRQVWDQWýWRýPDPPDOLDQýXULQHýDQGýIHFHV
Iý1RýLQIRUPDWLRQýDYDLODEOH
Jý$VVXPHýVDPHýDVýHOLPLQDWLRQýUDWHýFRQVWDQWýWRýPDPPDOýIXU

$ïêïì (/(0(17$/ý0(5&85<

(OHPHQWDOýPHUFXU\ýYDSRUýLVýUDSLGO\ýDEVRUEHGýLQýWKHýOXQJVýõæèýWRýåèýSHUFHQWýLQýKXPDQVôñ
DQGýWRýDýPXFKýOHVVHUýH[WHQWýõWKUHHýSHUFHQWôñýLWýFDQýEHýDEVRUEHGýGHUPDOO\ýõ$76'5ýìääæñý8ï6ïý(3$
ìääæEôïýý)LYHýKXPDQýVXEMHFWVýLQKDOHGýIURPýìíæýWRýëíëý�JîPêý+JýDQGýUHWDLQHGýDQýDYHUDJHýRIýæé
SHUFHQWýRIýWKHýGRVHýõ7HLVLQJHUýDQGý)LVHURYDð%HUJHURYDýìäçèôïýý7KHýLQKDOHGýYDSRUýUHDGLO\
GLVWULEXWHVýWKURXJKRXWýWKHýERG\ýDQGýFDQýFURVVýWKHýEORRGðEUDLQýDQGýSODFHQWDOýEDUULHUVï

5DWVýH[SRVHGýIRUýèýKRXUVýWRýìïéýPJîPêýUDGLRðODEHOHGýPHUFXU\ýYDSRUýUHWDLQHGýDQýDYHUDJH
ERG\ýEXUGHQýRIýíïëèçýPJîNJý%:ýõêæý�Jý+JîUDWôýDQGýKDGýH[FUHWHGýõXULQHýDQGýIHFHVôýåïèýSHUFHQWýRI
WKHýLQLWLDOýERG\ýEXUGHQýLQýìýGD\ñýëéïåýSHUFHQWýLQýèýGD\VñýDQGýéëïäýSHUFHQWýLQýìèýGD\Výõ+D\HVýDQG
5RWKVWHLQýìäçëôïýý&KHULDQýHWýDOïýõìäæåôýH[SRVHGýèýKXPDQýYROXQWHHUVýWRýDSSUR[LPDWHO\ýìý�&LýRI
UDGLRðODEHOHGý+JýYDSRUýIRUýDSSUR[LPDWHO\ýìäýPLQXWHVïýý0HDQýFXPXODWLYHýH[FUHWLRQýRYHUýWKHýILUVW
æýGD\VýDIWHUýH[SRVXUHýZDVýëïéýSHUFHQWýRIýWKHýUHWDLQHGýGRVHýLQýXULQHýDQGýäïëýSHUFHQWýLQýIHFHVýIRUýD
WRWDOýH[FUHWLRQýRIýììïçýSHUFHQWýRIýWKHýUHWDLQHGýGRVHýõ&KHULDQýHWýDOïýìäæåôï

5DWHVýRIýH[FUHWLRQýRIýHOHPHQWDOýPHUFXU\ýE\ýPDPPDOVýõUDWVýDQGýKXPDQVôýDUHýVXPPDUL]HG
LQý7DEOHý$ðìæïýý7KHýPHDQýYDOXHýLVýSUHVHQWHGýLQý7DEOHý$ðìçïýý1RýLQIRUPDWLRQýRQýH[FUHWLRQýE\
DYLDQýVSHFLHVýLVýDYDLODEOHï
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7DEOHý$ðìæ
([FUHWLRQýRIý(OHPHQWDOý0HUFXU\ýõ+JRôýLQý0DPPDOVï

7HVW
6SHFLHV

'RVH
'RVH
5RXWHì

(OLPLQDWLRQ
5RXWH

3HUFHQW
RIý'RVH

'D\V
5DWH

&RQVWDQW
õ'D\ðìô

6RXUFH

5DW
íïëèç
PJîNJ

LQK XULQHýòýIHFHV åïè ì íïíåååê
+D\HVý÷
5RWKVWHLQýìäçë

5DW
íïëèç
PJîNJ

LQK XULQHýòýIHFHV ëéïå è íïíèæíí
+D\HVý÷
5RWKVWHLQýìäçë

5DW
íïëèç
PJîNJ

LQK XULQHýòýIHFHV éëïä ìè íïíêæêç
+D\HVý÷
5RWKVWHLQýìäçë

+XPDQ ìý�&L LQK XULQHýòýIHFHV ììïç æ íïíìæçì
&KHULDQýHWýDOï
ìäæå

ííííýòý6(
íïíèíëíýò
íïíìèìå

ìýLQKý ýLQKDODWLRQ

$ïêïë 'LYDOHQWý0HUFXU\

'LYDOHQWýPHUFXU\ýFDQýEHýDEVRUEHGýWKURXJKýRUDOñýGHUPDOñýDQGýLQKDODWLRQýURXWHVâýKRZHYHUñ
DEVRUSWLRQýLVýLQHIILFLHQWýIRUýDOOýSDWKZD\Vïýý,QýPLFHñýRQO\ýëíýSHUFHQWýRIýWKHýDGPLQLVWHUHGýGRVHýLV
DEVRUEHGýIURPýWKHý*,ýWUDFWñýëðêýSHUFHQWýRIýWKHýGRVHýZDVýDEVRUEHGýGHUPDOO\ýLQýH[SRVHGýJXLQHD
SLJVñýDQGýOLPLWHGýLQIRUPDWLRQýRQýLQKDODWLRQýH[SRVXUHýLQGLFDWHVýWKDWýéíýSHUFHQWýRIýWKHýGRVHýZDV
DEVRUEHGýLQýWKHýOXQJVýRIýGRJVýõ8ï6ïý(3$ýìääæEôïýý$GGLWLRQDOO\ñýWKHýDEVRUSWLRQýRIýPHUFXULFýVDOWV
YDULHVýZLWKýWKHýVROXELOLW\ýRIýWKHýVSHFLILFýVDOWïýý)RUýH[DPSOHñýWKHýOHVVýVROXEOHýVXOILGHýVDOWýLVýPRUH
SRRUO\ýDEVRUEHGýDVýPHUFXULFýVXOILGHýWKDQýWKHýPRUHýVROXEOHýFKORULGHýVDOWýDVýPHUFXULFýFKORULGH
õ8ï6ïý(3$ýìääæEôïýý'LYDOHQWýPHUFXU\ýGLVWULEXWHVýZLGHO\ýWKURXJKRXWýWKHýERG\ñýKRZHYHUñýLWýFDQQRW
FURVVýWKHýEORRGðEUDLQýRUýSODFHQWDOýEDUULHUVïýý

7KHýPHWDEROLVPýDQGýGLVWULEXWLRQýRIýPHUFXULFýFKORULGHýõ+J&OëôýKDVýEHHQýGHVFULEHGýLQýGDLU\
FRZVýDQGýUDWVïýý3RWWHUýHWýDOïýõìäæëôýRUDOO\ýDGPLQLVWHUHGýêééý�&LýRIýUDGLRðODEHOHGýPHUFXULF
FKORULGHýE\ýJHODWLQýFDSVXOHýXVLQJýEDOOLQJýJXPýWRýëý+ROVWHLQýFRZVïýý$IWHUýçýGD\VñýäéïåæýSHUFHQWýRI
WKHýGRVHýZDVýH[FUHWHGýLQýIHFHVñýíïíééýSHUFHQWýLQýXULQHñýDQGýíïííäæýSHUFHQWýLQýPLONñýIRUýDýWRWDO
H[FUHWLRQýRIýäéïäëéýSHUFHQWýRIýWKHýGRVHïýý7KHýELRORJLFDOýKDOIðOLIHýZDVýFDOFXODWHGýDVýëåïèýKRXUVïý
5DWVýGRVHGýE\ýLQWUDYHQRXVýLQMHFWLRQýZLWKýìýPJîNJýPHUFXULFýFKORULGHýH[FUHWHGýìèïëýSHUFHQWýRIýWKH
GRVHýLQýIHFHVýDQGýìçïêýSHUFHQWýLQýXULQHýRYHUýéýGD\VýIRUýDýWRWDOýH[FUHWLRQýõIHFDOýDQGýXULQDU\ôýRIýêìïè
SHUFHQWýRIýWKHýDGPLQLVWHUHGýGRVHýõ*UHJXVýDQGý.ODDVVHQýìäåçôïý

7KHýPHWDEROLVPýDQGýGLVWULEXWLRQýRIýPHUFXULFýQLWUDWHý>+Jõ12êôë@ýKDVýDOVRýEHHQýGHVFULEHG
LQýGDLU\ýFRZVýDQGýUDWVïýý)RXUý+ROVWHLQýGDLU\ýFRZVýZHUHýJLYHQýDQýRUDOýGRVHýRIýìïæýP&LýUDGLRð
ODEHOHGý+Jõ12êôëýLQýDýJHODWLQýFDSVXOHýYLDýEDOOLQJýJXPïýý8ULQHñýIHFHVñýDQGýPLONýZHUHýFROOHFWHGýIRU
ìíýGD\VýDQGýDQDO\]HGïýý5HVXOWVýLQGLFDWHGýWKDWýæéïäìýSHUFHQWýRIýWKHýGRVHýZDVýH[FUHWHGýLQýIHFHVñ
íïíåýSHUFHQWýLQýXULQHñýDQGýíïíìýSHUFHQWýLQýPLONýZLWKýDýWRWDOýH[FUHWLRQýRIýæèýSHUFHQWýRIýWKHýGRVH
õ0XOOHQýHWýDOïýìäæèôïýý0XOOHQýHWýDOïýõìäæèôýDOVRýUHSRUWHGýDýELRORJLFDOýKDOIðOLIHýIRUýWKHýWUDQVIHUýRI



$33(1',;ý$
'(5,9$7,21ý2)ý0(5&85<ð63(&,),&ý$/*25,7+06ý$1'ý,1387ý3$5$0(7(56

129(0%(5ýìäää $ðìæ 75,0ï)$7(ý76'ý92/80(ý,,ýõ'5$)7ô

RUDOO\ýLQJHVWHGýPHUFXU\ýWRýPLONýRIýèýGD\Vïýý7UDQVIHUýRIýPHUFXU\ýWRýIHFHVýZDVýVOLJKWO\ýPRUH
FRPSOLFDWHGýZLWKýDQýLQLWLDOýKDOIðOLIHýRIýìèýKUñýWKHQýDýGHFUHDVHýLQýHOLPLQDWLRQýWLPHýZKLFKýUHVXOWHG
LQýDýêýGD\ýKDOIðOLIHýõ0XOOHQýHWýDOïýìäæèôïýý5RWKVWHLQýDQGý+D\HVýõìäçíôýGRVHGýVHYHQý:LVWDUýUDWV
ZLWKýèíý�JýõíïëýPJîNJý%:ôýUDGLRðODEHOHGýPHUFXU\ýDVý+Jõ12êôëýYLDýLQWUDYHQRXVýLQMHFWLRQïýý$IWHU
èëýGD\VýWKHýFXPXODWLYHýSHUFHQWýH[FUHWLRQýZDVýëèýSHUFHQWýRIýWKHýDGPLQLVWHUHGýGRVHýLQýXULQHýDQGýêæ
SHUFHQWýLQýIHFHVýIRUýDýWRWDOýH[FUHWLRQýRIýçëýSHUFHQWýRIýWKHýGRVHýõ5RWKVWHLQýDQGý+D\HVýìäçíôïýý,Q
DQRWKHUýVWXG\ñýçý+ROW]PDQýUDWVýZHUHýGRVHGýE\ýVXEFXWDQHRXVýLQMHFWLRQýZLWKýëíý�&LýRIýUDGLRð
ODEHOHGý+Jõ12êôëýDQGýíïíìåýSHUFHQWýRIýWKHýGRVHýZDVýUHFRYHUHGýLQýWKHýKDLUýëíýGD\VýDIWHU
DGPLQLVWUDWLRQýõ0DQVRXUýHWýDOïýìäæêôïýý7KHýPDWHUQDOýFOHDUDQFHýKDOIðWLPHýRIýìçïëýGD\VýZDVýDOVR
UHSRUWHGïý

)LW]KXJKýHWýDOïýõìäèíôýH[SRVHGýUDWVýõQ ëíîGRVHýJURXSôýWRýPHUFXULFýDFHWDWHýLQýWKHýGLHWýDW
GRVHVýRIýíïèñýëïèñýìíñýéíñýDQGýìçíýSSPïýý7KHýDYHUDJHýLQWDNHýRIý+JýLQýDýëéýKRXUýSHULRGýZDVýæïèñ
êæïèñýìèíñýçííñýDQGýëñéííý�JýDQGýWKHýëéýKRXUýH[FUHWLRQýZDVýèëñýéíñýéêñýéæñýDQGýéêýSHUFHQWýRI
WKHVHýGRVHVñýUHVSHFWLYHO\ñýLQýIHFHVýDQGýéïåñýìïíñýíïèñýíïêæñýDQGýìïæýSHUFHQWñýUHVSHFWLYHO\ñýLQýXULQH
õ)LW]KXJKýHWýDOïýìäèíôï

'LYDOHQWýPHUFXU\ýLVýYHU\ýSRRUO\ýDEVRUEHGýIURPýWKHý*,ýWUDFWñýWKHUHIRUHñýUDWHVýREWDLQHGýIURP
RUDOýRUýGLHWDU\ýH[SRVXUHýPD\ýEHýPLVOHDGLQJïýý+D\HVýDQGý5RWKVWHLQýõìäçëôýUHSRUWHGýDQýLQLWLDOýKDOIð
OLIHýIRUýIHFDOýH[FUHWLRQýRIýLQRUJDQLFýPHUFXU\ýRIýíïçýGD\VýLQý+ROVWHLQýFRZVïýý/DWHUñýWKHýKDOIðOLIH
LQFUHDVHGýWRýêýGD\Vïýý7KLVýLQGLFDWHVýWKDWýDýODUJHýSURSRUWLRQýRIýWKHýGRVHýLVýLQLWLDOO\ýH[FUHWHGýYLDýWKH
IHFHVýGXHýWRýODFNýRIýDEVRUSWLRQïýý7KXVñýLWýPD\ýEHýQHFHVVDU\ýWRýFRUUHFWýWKHýRUDOýDQGýGLHWDU\ýIHFDO
HOLPLQDWLRQýUDWHVýIRUýLQRUJDQLFýPHUFXU\ýXVLQJýDVVLPLODWLRQýIDFWRUVï

5DWHVýRIýH[FUHWLRQýRIýGLYDOHQWýPHUFXU\ýE\ýPDPPDOVýõUDWVýDQGýFRZVôýDUHýVXPPDUL]HGýLQ
7DEOHý$ðìåïýý7KHýPHDQýYDOXHVýIRUýH[FUHWLRQýWRýXULQýDQGýIHFHVñýODFWDWLRQñýDQGýH[FUHWLRQýWRýKDLUýDUH
SUHVHQWHGýLQý7DEOHý$ðìçïýý1RýLQIRUPDWLRQýRQýH[FUHWLRQýE\ýDYLDQýVSHFLHVýLVýDYDLODEOHï

$ïêïê 25*$1,&ý0(5&85<

2UJDQLFýPHUFXU\ýZDVýE\ýIDUýWKHýPRVWýVWXGLHGýVSHFLHVýRIýPHUFXU\ïýý,WýLVýUDSLGO\ýDQG
H[WHQVLYHO\ýDEVRUEHGýWKURXJKýWKHý*,ýWUDFWýõäèýSHUFHQWýRIýWKHýGRVHýLQýKXPDQVôýDQGýLVýGLVWULEXWHG
WKURXJKRXWýWKHýERG\ýYLDýFDUULHUðPHGLDWHGýWUDQVSRUWýõ8ï6ïý(3$ýìääæEôïýý/LNHýHOHPHQWDOýPHUFXU\ñ
RUJDQLFýPHUFXU\ýFDQýFURVVýWKHýEORRGðEUDLQýDQGýSODFHQWDOýEDUULHUVï

5DGLRðODEHOHGýPHWK\OPHUFXULFýFKORULGHýZDVýLQWUDYHQRXVO\ýLQMHFWHGýLQWRýçý+ROW]PDQýUDWVýDW
DýGRVHýRIýìíý�&LñýDQGýDIWHUýëíýGD\VýíïëìýSHUFHQWýRIýWKHýDGPLQLVWHUHGýGRVHýZDVýWUDQVIHUUHGýWRýKDLUïý
7KHýFOHDUDQFHýKDOIðOLIHýZDVýUHSRUWHGýWRýEHýåïéýGD\Výõ0DQVRXUýHWýDOïýìäæêôïýý*UHJXVýDQGý.ODDVVHQ
õìäåçôýDOVRýDGPLQLVWHUHGýUDGLRðODEHOHGýPHWK\OPHUFXULFýFKORULGHýYLDýLQWUDYHQRXVýLQMHFWLRQýWRý
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7DEOHý$ðìå
([FUHWLRQýRIý'LYDOHQWý0HUFXU\ýLQý0DPPDOV

7HVWý6SHFLHVD )RUP 'RVH
'RVHE

5RXWH
(OLPLQDWLRQ
5RXWH

3HUFHQW
RIý'RVH

'D\V
5DWH
õ'D\ðìô

'RVH
9HKLFOH

6RXUFH

&RZð+ROVWHLQ +J&Oëý êééý�&L RUDO XULQHýòýIHFHV äéïäì ç íïéäçêë JHOýFDS 3RWWHUýHWýDOïýìäæë

&RZð+ROVWHLQ +Jõ12êôë ìïæýP&L RUDO XULQHýòýIHFHV æéïää ìí íïìêåèä JHOýFDS 0XOOHQýHWýDOïýìäæè

ííííýòý6( íïêìæéèýòýíïìæååç

5DWð6' +J&Oëý ìýPJîNJ LY XULQHýòýIHFHV êìïè é íïíäéèå
VDOLQH
VRO

*UHJXVý÷ý.ODDVVHQ
ìäåç

5DWð:LVWDU +Jõ12êôë èíý�J LY XULQHýòýIHFHV çë èë íïíìåçì
VRGLXP
FKORULGH

5RWKVWHLQý÷ý+D\HVýìäçí

ííííýòý6( íïíèççíýòýíïíêæäå

5DW PHUFXULFýDFHWDWH æïèý�J GLHW XULQHýòýIHFHV èçïå ì íïåêäêê IRRG )LW]KXJKýHWýDOïýìäèí

5DW PHUFXULFýDFHWDWH êæïèý�J GLHW XULQHýòýIHFHV éìïí ì íïèëæçê IRRG )LW]KXJKýHWýDOïýìäèí

5DW PHUFXULFýDFHWDWH ìèíý�J GLHW XULQHýòýIHFHV éêïè ì íïèæíäê IRRG )LW]KXJKýHWýDOïýìäèí

5DW PHUFXULFýDFHWDWH çííý�J GLHW XULQHýòýIHFHV éæïêæ ì íïçéìåå IRRG )LW]KXJKýHWýDOïýìäèí

5DW PHUFXULFýDFHWDWH ëéííý�J GLHW XULQHýòýIHFHV ééïæ ì íïèäëéí IRRG )LW]KXJKýHWýDOïýìäèí

ííííýòý6( íïçêééêýòýíïíèééê

&RZð+ROVWHLQ +J&Oëý êééý�&L RUDO PLON íïííäæ ç íïííííë JHOýFDS 3RWWHUýHWýDOïýìäæë

&RZð+ROVWHLQ +Jõ12êôë ìïæýP&L RUDO PLON íïíì ìí íïííííì JHOýFDS 0XOOHQýHWýDOïýìäæè

ííííýòý6( íïííííìýòýíïíííííê

5DWð+ROW]PDQ +Jõ12êôë ëíý�J VFýLQM KDLU íïíìå ëí íïííííì LQMHFWLRQ 0DQVRXUýHWýDOïýìäæê
Dý5DWð6'ý ý6SUDJXHý'DZOH\ýUDW
EýLYý ý,QWUDYHQRXVýLQMHFWLRQýDQGýVFýLQMý ýVXEFXWDQHRXVýLQMHFWLRQï
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6SUDJXHð'DZOH\ýUDWVýDWýDýGRVHýRIýìýPJîNJïýý:LWKLQýéýGD\VñýèïçýSHUFHQWýRIýWKHýGRVHýZDVýH[FUHWHG
LQýIHFHVýDQGýíïèýSHUFHQWýLQýXULQHýIRUýDýWRWDOýH[FUHWLRQýRIýçïìýSHUFHQWýRIýWKHýDGPLQLVWHUHGýGRVHïý
$GGLWLRQDOO\ñýëýKUýELOLDU\ýH[FUHWLRQýZDVýíïæñýíïäñýíïæñýDQGýíïèýSHUFHQWýRIýGRVHVýíïìñýíïêñýìïíñýDQG
êïíýPJîNJñýUHVSHFWLYHO\ýõ*UHJXVýDQGý.ODDVVHQýìäåçôïýýý6\ULDQý*ROGHQýKDPVWHUVýõQ äôýZHUHýJLYHQ
DQýRUDOýGRVHýRIýíïêëýPJý+JîNJý%:ýDVýUDGLRðODEHOHGýPHWK\OPHUFXU\ýFKORULGHñýDQGýWKHýHOLPLQDWLRQ
UDWHýZDVýIRXQGýWRýIROORZýDýILUVWðRUGHUýUDWHýHTXDWLRQýZLWKýDýKDOIðOLIHýRIýçïäýGD\Výõ1RUGHQKlOOýHWýDOï
ìääèôïýý1RUGHQKlOOýHWýDOïýõìääèôýHVWLPDWHGýWKDWýDSSUR[LPDWHO\ýèýSHUFHQWýRIýWKHýGRVHýDGPLQLVWHUHG
WRýWKHýGDPVýZDVýWUDQVIHUUHGýWRýSXSVýYLDýPLONýRYHUýëìýGD\Vïý)RXUýGD\VýSRVWðDGPLQLVWUDWLRQýRI
PHWK\OPHUFXU\ýFKORULGHñýëíýSHUFHQWýRIýWKHýPHUFXU\ýLQýPLONýZDVýLQRUJDQLFýõ1RUGHQKlOOýHWýDOï
ìääèôïýý6HOOýDQGý'DYLVRQýõìäæèôýGRVHGýYLDýLQWUDUXPLQDOýLQMHFWLRQñýìý1XELDQýJRDWýDQGýìý*XHUQVH\
FRZýZLWKýìííýDQGýèííý�&LýUDGLRðODEHOHGýPHWK\OPHUFXU\ýFKORULGHñýUHVSHFWLYHO\ïýý$IWHUýìêýGD\Vñ
íïëåñýêìïìåñýDQGýìïéèýSHUFHQWýRIýWKHýGRVHýDGPLQLVWHUHGýWRýWKHýJRDWýZHUHýH[FUHWHGýLQýPLONñýIHFHVñ
DQGýXULQHñýUHVSHFWLYHO\ïýý&RQYHUVHO\ñýQRQHýRIýWKHýGRVHýZDVýH[FUHWHGýLQýFRZýPLONñýëèïêëýSHUFHQW
ZDVýH[FUHWHGýLQýFRZýIHFHVñýDQGýìïëåýSHUFHQWýZDVýH[FUHWHGýLQýFRZýXULQHýDIWHUýæýGD\Vï

7DNHGDýDQGý8NLWDýõìäæíôýH[SRVHGý'RQU\XýUDWVýWRýëíý�Jý+JîNJý%:ýDVýUDGLRðODEHOHGýHWK\Oð
PHUFXULFýFKORULGHýGLVVROYHGýLQýROLYHýRLOýE\ýVXEFXWDQHRXVýLQMHFWLRQïýý&XPXODWLYHýH[FUHWLRQýGXULQJ
åýGD\VýSRVWðH[SRVXUHýZDVýìíïèëýSHUFHQWýRIýGRVHýLQýXULQHýDQGýçïíìýSHUFHQWýRIýGRVHýLQýIHFHVïýýý,Q
XULQHñýéìïäýSHUFHQWýDQGýèåïìýSHUFHQWýRIýWKHýWRWDOýPHUFXU\ýZDVýRUJDQLFýDQGýLQRUJDQLFñýUHVSHFWLYHO\ñ
RQýGD\ýåïýý,QýFRQWUDVWñýçèýSHUFHQWýRIýIHFDOýPHUFXU\ýZDVýRUJDQLFýDQGýêèýSHUFHQWýZDVýLQRUJDQLFýRQ
GD\ýåýõ7DNHGDýDQGý8NLWDýìäæíôïýý)DQJýDQGý)DOOLQýõìäæêôýRUDOO\ýGRVHGýìéýUDWVýZLWKýêý�PROýUDGLRð
ODEHOHGýHWK\OðPHUFXULFýFKORULGHýLQýFRUQýRLOïýý0HUFXU\ýFRQWHQWýZDVýPHDVXUHGýLQýìðëýUDWVýRQýGD\V
íïëèñýìñýëñýêñýéñýèñýæñýìíñýDQGýìéýDIWHUýGRVLQJïýý)RXUWHHQýGD\VýDIWHUýGRVLQJñýêëïèýQPROHîJýKDLUýKDG
DFFXPXODWHGýLQýWKHýIXUïýý:LVWDUýUDWVýKDYHýDQýHVWLPDWHGýêýJýRIýIXUýõ7DOPDJHýìäääôñýWKHUHIRUHñ
DSSUR[LPDWHO\ýêïëèýSHUFHQWýRIýWKHýRULJLQDOýGRVHýZDVýH[FUHWHGýLQýKDLUï

)LW]KXJKýHWýDOïýõìäèíôýH[SRVHGýUDWVýõQ ëíîGRVHýJURXSôýWRýSKHQ\OýPHUFXULFýDFHWDWHýLQýWKH
GLHWýDWýGRVHVýRIýíïèñýëïèñýìíñýéíñýDQGýìçíýSSPïýý7KHýDYHUDJHýLQWDNHýRIý+JýLQýDýëéýKRXUýSHULRGýZDV
æïèñýêæïèñýìèíñýçííñýDQGýëñéííý�JýDQGýWKHýëéýKRXUýH[FUHWLRQýZDVýééñýêèñýëæñýêèñýDQGýêíýSHUFHQWýRI
WKHVHýGRVHVñýUHVSHFWLYHO\ñýLQýIHFHVýDQGýäïëñýéïèñýçïëñýéïêñýDQGýëïéýSHUFHQWñýUHVSHFWLYHO\ñýLQýXULQH
õ)LW]KXJKýHWýDOïýìäèíôï

+XPDQVýKDYHýDOVRýEHHQýXVHGýDVýVXEMHFWVýIRUýGHWHUPLQLQJýWKHýPHWDEROLVPýRI
PHWK\OPHUFXU\ïýý7KUHHýVXEMHFWVýZHUHýJLYHQýDQýRUDOýGRVHýRIýëïçý�&LýUDGLRðODEHOHGýPHWK\OPHUFXULF
QLWUDWHýõ$EHUJýHWýDOïýìäçäôïýý0HDQýFXPXODWLYHýPHUFXU\ýH[FUHWLRQýìíýGD\VýSRVWðH[SRVXUHýZHUHýìêïç
SHUFHQWýõìêïçñýìêñýDQGýìéïëýSHUFHQWôýRIýGRVHýLQýIHFHVýDQGýíïëéýSHUFHQWýõíïìåñýíïëçñýDQGýíïëæ
SHUFHQWôýLQýXULQHñýDQGýDIWHUýéäýGD\VñýêéïìýSHUFHQWýõêêïéýDQGýêéïæýSHUFHQWôýRIýWKHýLQLWLDOýGRVHýZDV
H[FUHWHGýYLDýIHFHVýDQGýêïêìýSHUFHQWýõêïëäýDQGýêïêêýSHUFHQWôýYLDýXULQHýõ$EHUJýHWýDOïýìäçäôïýý$EHUJ
HWýDOïýõìäçäôýDOVRýUHSRUWHGýWKHýELRORJLFDOýKDOIðOLIHýRIýPHWK\OPHUFXULFýFKORULGHýWRýEHýæíïéñýæéïëñýDQG
æêïæGD\Výõíý ýæëïåýGD\VôýIRUýWKHýWKUHHýVXEMHFWVýDQGýPHDVXUHGýDSSUR[LPDWHO\ýíïìëýSHUFHQWýRIýWKH
LQLWLDOýGRVHýLQýKDLUýDSSUR[LPDWHO\ýéèýGD\VýõUDQJHýéíðèíýGD\VôýDIWHUýH[SRVXUHï

7ZRýSDSHUVýFRQWDLQHGýGDWDýVXLWDEOHýIRUýXVHýLQýGHWHUPLQLQJýH[FUHWLRQýUDWHVýIRUýDYLDQ
VSHFLHVïýý,QýWKHýILUVWýVWXG\ñý/HZLVýDQGý)XUQHVVýõìääìôýRUDOO\ýGRVHGýEODFNðKHDGHGýJXOOVýZLWKýëííñ
ìííñýRUýëíý�OýPHWK\OPHUFXULFýFKORULGHýXVLQJýJHODWLQýFDSVXOHVïýý7KHýFXPXODWLYHýH[FUHWLRQýRI
PHUFXU\ýLQýWKHýëííý�/ýJURXSýZDVýëçïéýSHUFHQWýRIýWKHýGRVHýLQýIHFHVýDQGýèìïëýSHUFHQWýLQýIHDWKHUV



$33(1',;ý$
'(5,9$7,21ý2)ý0(5&85<ð63(&,),&ý$/*25,7+06ý$1'ý,1387ý3$5$0(7(56

129(0%(5ýìäää $ðëí 75,0ï)$7(ý76'ý92/80(ý,,ýõ'5$)7ô

IRUýDýWRWDOýRIýææïèýSHUFHQWýLQýDOOýH[FUHWDýRYHUýìêýGD\Vïýý$WýWKHýìííý�/ýGRVHñýDýWRWDOýRIýåíïêýSHUFHQW
RIýWKHýGRVHýZDVýH[FUHWHGýõêæïåýDQGýééïëýSHUFHQWýLQýIHFHVýDQGýIHDWKHUVñýUHVSHFWLYHO\ôýLQýìêýGD\Vïý
)LQDOO\ñýRQO\ýèçïêýSHUFHQWýRIýWKHýORZýGRVHýZDVýPHDVXUHGýLQýDOOýH[FUHWDýZLWKýììýSHUFHQWýRIýWKHýGRVH
LQýIHFHVýDQGýèëïçýSHUFHQWýLQýIHDWKHUVýDIWHUýìêýGD\Výõ/HZLVýDQGý)XUQHVVýìääìôïý

,QýWKHýVHFRQGýVWXG\ñýéýZKLWHðOHJKRUQýFKLFNHQVýDQGýéý-DSDQHVHýTXDLOýZHUHýGRVHGýZLWKýëí
SSPý+JýDVýPHWK\OPHUFXULFýFKORULGHýLQýWKHýGLHWýIRUýëìýGD\Výõ6HOOýìäææôïýý7KHýILUVWýæýGD\VýRIýWKLV
GRVLQJýSHULRGñýFKLFNHQVýDQGýTXDLOýZHUHýDOVRýJLYHQýDQýRUDOýGRVHýRIýëý�&LýRIýUDGLRðODEHOHG
PHWK\OPHUFXULFýFKORULGHýõ6HOOýìäææôïýý7KHýUDWHýFDOFXODWLRQVýUHSRUWHGýLQý7DEOHý$ðìæýDVVXPHýWKDW
WKHýDXWKRUýDFFRXQWHGýIRUýWKHýWRWDOýLQWDNHýRIýUDGLRðODEHOHGýPHUFXU\ýIURPýERWKýVRXUFHVýZKHQ
UHSRUWLQJýSHUFHQWýRIýGRVHýH[FUHWHGýLQýIHFHVýDQGýHJJVïýý&KLFNHQVýH[FUHWHGýçéýSHUFHQWýRIýWKHýGRVHýLQ
IHFHVýDQGýëìïååýSHUFHQWýRIýWKHýGRVHýLQýHJJVýSURGXFHGýGXULQJýWKHýëìýGD\VýSRVWðH[SRVXUHñýZKLOH
TXDLOýH[FUHWHGýéìýDQGýèéïíåýýSHUFHQWýRIýWKHýGRVHýLQýIHFHVýDQGýHJJVñýUHVSHFWLYHñýGXULQJýWKHýVDPHýëì
GD\ýSRVWðH[SRVXUHýSHULRGýõ6HOOýìäææôïýýýý

5DWHVýRIýH[FUHWLRQýRIýRUJDQLFýPHUFXU\ýE\ýPDPPDOVýõKXPDQVñýJRDWVñýFRZVñýDQGýUDWVôýDUH
VXPPDUL]HGýLQý7DEOHý$ðìäïýý5DWHVýRIýH[FUHWLRQýE\ýELUGVýDUHýVXPPDUL]HGýLQý7DEOHý$ðëíïýý7KH
PHDQýYDOXHVýIRUýH[FUHWLRQýWRýXULQHýDQGýIHFHVñýIXUñýIHDWKHUVñýDQGýHJJVýDUHýSUHVHQWHGýLQý7DEOHý$ðìçïý
1RýLQIRUPDWLRQýRQýH[FUHWLRQýE\ýDYLDQýVSHFLHVýLVýDYDLODEOHï
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7DEOHý$ðìä
([FUHWLRQýRIý2UJDQLFý0HUFXU\ýLQý0DPPDOV

7HVWý6SHFLHVì )RUP 'RVH
'RVHë

5RXWH
(OLPLQDWLRQ
5RXWH

3HUFHQW
RIý'RVH

'D\V
5DWH
õ'D\ðìô

'RVH
9HKLFOH

6RXUFH

+XPDQ PHWK\OPHUFXULFýQLWUDWH ëïçý�&L RUDO XULQHýòýIHFHV ìêïåé ìí íïíìéäí DTýVRO $EHUJýHWýDOïýìäçä

+XPDQ PHWK\OPHUFXULFýQLWUDWH ëïçý�&L RUDO XULQHýòýIHFHV êæïéì éä íïííäèç DTýVRO $EHUJýHWýDOïýìäçä

*RDWð1XELDQ &+êð+J&O ìííý�&L LUýLQM XULQHýòýIHFHV íïçæ ì íïííçæë HWKDQRO 6HOOý÷ý'DYLVRQýìäæè

*RDWð1XELDQ &+êð+J&O ìííý�&L LUýLQM XULQHýòýIHFHV ìæïìä ê íïíçëåæ HWKDQRO 6HOOý÷ý'DYLVRQýìäæè

*RDWð1XELDQ &+êð+J&O ìííý�&L LUýLQM XULQHýòýIHFHV ëëïçë è íïíèìëä HWKDQRO 6HOOý÷ý'DYLVRQýìäæè

*RDWð1XELDQ &+êð+J&O ìííý�&L LUýLQM XULQHýòýIHFHV ëèïæë æ íïíéëéå HWKDQRO 6HOOý÷ý'DYLVRQýìäæè

*RDWð1XELDQ &+êð+J&O ìííý�&L LUýLQM XULQHýòýIHFHV êìïçê ìê íïíëäëè HWKDQRO 6HOOý÷ý'DYLVRQýìäæè

&RZð*XHUQVH\ &+êð+J&O èííý�&L LUýLQM XULQHýòýIHFHV éïåí ì íïíéäìä HWKDQRO 6HOOý÷ý'DYLVRQýìäæè

&RZð*XHUQVH\ &+êð+J&O èííý�&L LUýLQM XULQHýòýIHFHV ìåïåç ê íïíçäçç HWKDQRO 6HOOý÷ý'DYLVRQýìäæè

&RZð*XHUQVH\ &+êð+J&O èííý�&L LUýLQM XULQHýòýIHFHV ëêïíè è íïíèëéí HWKDQRO 6HOOý÷ý'DYLVRQýìäæè

&RZð*XHUQVH\ &+êð+J&O èííý�&L LUýLQM XULQHýòýIHFHV ëçïçí æ íïíééìå HWKDQRO 6HOOý÷ý'DYLVRQýìäæè

ííííýòý6( íïíêäêëýòýíïííçéé

5DWð6' &+êð+J&O ìýPJîNJ LY XULQHýòýIHFHV çïì é íïíìèæê VDOLQHýVRO *UHJXVý÷ý.ODDVVHQýìäåç

5DWð'RQU\X HWK\Oð+J&Oë ëíý�JîNJ VFýLQM XULQHýòýIHFHV ìçïèê å íïíëëèä ROLYHýRLO 7DNHGDý÷ý8NLWDýìäæí

ííííýòý6( íïíìäìçýòýíïííêéê

5DW SKHQ\OýPHUFXULFýDFHWDWH æïèý�J GLHW XULQHýòýIHFHV èêïë ì íïæèäëä IRRG )LW]KXJKýHWýDOïýìäèí

5DW SKHQ\OýPHUFXULFýDFHWDWH êæïèý�J GLHW XULQHýòýIHFHV êäïè ì íïèíëèê IRRG )LW]KXJKýHWýDOïýìäèí

5DW SKHQ\OýPHUFXULFýDFHWDWH ìèíý�J GLHW XULQHýòýIHFHV êêïë ì íïéíêéæ IRRG )LW]KXJKýHWýDOïýìäèí

5DW SKHQ\OýPHUFXULFýDFHWDWH çííý�J GLHW XULQHýòýIHFHV êäïê ì íïéääëê IRRG )LW]KXJKýHWýDOïýìäèí

5DW SKHQ\OýPHUFXULFýDFHWDWH ëéííý�J GLHW XULQHýòýIHFHV êëïé ì íïêäìèç IRRG )LW]KXJKýHWýDOïýìäèí

ííííýòý6( íïèììëìýòýíïíççëì

*RDWð1XELDQ &+êð+J&O ìííý�&L LUýLQM PLON íïíå ê íïíííëæ HWKDQRO 6HOOý÷ý'DYLVRQýìäæè
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*RDWð1XELDQ &+êð+J&O ìííý�&L LUýLQM PLON íïìé è íïíííëå HWKDQRO 6HOOý÷ý'DYLVRQýìäæè

*RDWð1XELDQ &+êð+J&O ìííý�&L LUýLQM PLON íïìä æ íïíííëæ HWKDQRO 6HOOý÷ý'DYLVRQýìäæè

*RDWð1XELDQ &+êð+J&O ìííý�&L LUýLQM PLON íïëå ìê íïíííëë HWKDQRO 6HOOý÷ý'DYLVRQýìäæè

ííííýòý6( íïíííëçýòýíïííííì

+XPDQ PHWK\OPHUFXULFýQLWUDWH ëïçý�&L RUDO KDLU íïìë éè íïííííê DTýVRO $EHUJýHWýDOïýìäçä

5DWð:LVWDU HWK\Oð+J&Oë êý�PROH RUDO KDLU íïíè íïëè íïííëíí FRUQýRLO )DQJý÷ý)DOOLQýìäæê

5DWð:LVWDU HWK\Oð+J&Oë êý�PROH RUDO KDLU íïìé ì íïííìéí FRUQýRLO )DQJý÷ý)DOOLQýìäæê

5DWð:LVWDU HWK\Oð+J&Oë êý�PROH RUDO KDLU íïìå ë íïíííäí FRUQýRLO )DQJý÷ý)DOOLQýìäæê

5DWð:LVWDU HWK\Oð+J&Oë êý�PROH RUDO KDLU íïèë ê íïííìæé FRUQýRLO )DQJý÷ý)DOOLQýìäæê

5DWð:LVWDU HWK\Oð+J&Oë êý�PROH RUDO KDLU íïèä é íïííìéå FRUQýRLO )DQJý÷ý)DOOLQýìäæê

5DWð:LVWDU HWK\Oð+J&Oë êý�PROH RUDO KDLU íïçæ è íïííìêé FRUQýRLO )DQJý÷ý)DOOLQýìäæê

5DWð:LVWDU HWK\Oð+J&Oë êý�PROH RUDO KDLU ìïíå æ íïííìèè FRUQýRLO )DQJý÷ý)DOOLQýìäæê

5DWð:LVWDU HWK\Oð+J&Oë êý�PROH RUDO KDLU ëïëè ìí íïííëëå FRUQýRLO )DQJý÷ý)DOOLQýìäæê

5DWð:LVWDU HWK\Oð+J&Oë êý�PROH RUDO KDLU èïèí ìé íïííéíé FRUQýRLO )DQJý÷ý)DOOLQýìäæê

ííííýòý6( íïííìçåýòýíïíííêê

5DWð+ROW]PDQ &+êð+J&O ìíý�&L LY KDLU íïëì ëí íïíííìì 0DQVRXUýHWýDOïýìäæê
ìý5DWð6'ý ý6SUDJXHý'DZOH\ýUDW
ëýLUý ý,QWUDUXPLQDOýLQMHFWLRQñýLYý ýLQWUDYHQRXVýLQMHFWLRQýDQGýVFýLQMý ýVXEFXWDQHRXVýLQMHFWLRQï
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7DEOHý$ðëí
([FUHWLRQýRIý2UJDQLFý0HUFXU\ýLQý%LUGV

7HVWý6SHFLHVD )RUP 'RVH
'RVH
5RXWH

(OLPLQDWLRQ
5RXWH

3HUFHQW
RIý'RVH

'D\V
5DWH
õ'D\ðìô

'RVH
9HKLFOH

6RXUFH

*XOOð%+ PHWK\Oð+J&O ëííý�/ RUDO IHFHV ëçïé ìê íïíëêèå JHOýFDS /HZLVý÷ý)XUQHVVýìääì

*XOOð%+ PHWK\Oð+J&O ìííý�/ RUDO IHFHV êæïæ ìê íïíêçéí JHOýFDS /HZLVý÷ý)XUQHVVýìääì

*XOOð%+ PHWK\Oð+J&O ëíý�/ RUDO IHFHV ìì ìê íïííåäç JHOýFDS /HZLVý÷ý)XUQHVVýìääì

ííííýòý6( íïíëëäåýòýíïííæäê

&KLFNHQð:/ PHWK\Oð+J&O ëíýSSPýòýëý�&L GLHWîRUO IHFHV çé ëì íïíéåçè IRRG 6HOOýìäææ

4XDLOð-DSDQHVH PHWK\Oð+J&O ëíýSSPýòýëý�&L GLHWîRUO IHFHV êë ëì íïíìåêç IRRG 6HOOýìäææ

ííííýòý6( íïíêêèìýòýíïíìèìé

*XOOð%+ PHWK\Oð+J&O ëííý�/ RUDO IHDWKHUV èìïë ìê íïíèèìä JHOýFDS /HZLVý÷ý)XUQHVVýìääì

*XOOð%+ PHWK\Oð+J&O ìííý�/ RUDO IHDWKHUV ééïë ìê íïíééåå JHOýFDS /HZLVý÷ý)XUQHVVýìääì

*XOOð%+ PHWK\Oð+J&O ëíý�/ RUDO IHDWKHUV èëïç ìê íïíèæéê JHOýFDS /HZLVý÷ý)XUQHVVýìääì

ííííýòý6( íïíèèäêýòýíïíííæè

&KLFNHQð:/ PHWK\Oð+J&O ëíýSSPýòýëý�&L GLHWîRUO HJJV ëìïåå ëì íïíììæç IRRG 6HOOýìäææ

4XDLOð-DSDQHVH PHWK\Oð+J&O ëíýSSPýòýëý�&L GLHWîRUO HJJV èéïíå ëì íïíêæíç IRRG 6HOOýìäææ

ííííýòý6( íïíëééìýòýíïíìëçè
Dý*XOOð%+ý ý%ODFNðKHDGHGýJXOOñý&KLFNHQð:/ý ý:KLWHðýOHJKRUQýFKLFNHQï
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$ïé 5()(5(1&(6

$EHUJñý%ïñý/ïý(NPDQñý5ïý)DONñý8ïý*UHLW]ñý*ïý3HUVVRQñýDQGý-ïý6QLKVïýýìäçäïýý0HWDEROLVPýRIýPHWK\O
PHUFXU\ýõëíê+JôýFRPSRXQGVýLQýPDQïýý$UFKïý(QYLURQïý+HDOWKýìäãéæåðéåéï

$OEHUWVñý--ñý-(ý6FKLQGOHUýDQGý5:ý0LOOHUýýìäæéïý(OHPHQWDOýPHUFXU\ýHYROXWLRQýPHGLDWHGýE\ýKXPLF
DFLGïý6FLHQFHïýìåéãýåäèðæï

$P\RWñý0ïñý*ïý0LHUOHñý'ïý/HDQñýDQGý'ï-ïý0F4XHHQïýýìääæïýý(IIHFWýRIýVRODUýUDGLDWLRQýRQýWKH
IRUPDWLRQýRIýGLVVROYHGýJDVHRXVýPHUFXU\ýLQýWHPSHUDWHýODNHVïýý*HRFKHPLFDýHWý&RVPRFKLPLFDý$FWDïý
çìõèôãäæèäåæï

$76'5ïýýìääæïýý$JHQF\ýIRUý7R[LFý6XEVWDQFHVýDQGý'LVHDVHý5HJLVWU\ïýý7R[LFRORJLFDOýSURILOHýIRU
PHUFXU\ïýý'UDIWýIRUýSXEOLFýFRPPHQWýõ8SGDWHôïýý$76'5ðæ3ðäæðæýõ'UDIWôïýý8ï6ïý'HSDUWPHQWýRI
+HDOWKýDQGý+XPDQý6HUYLFHVï

%DFKHñý&ï$ïñý:ï-ïý*XWHQPDQQñý/ï(ïý6Wïý-RKQñý-Uïñý5ï'ïý6ZHHWñý+ï+ïý+DWILHOGñýDQGý'ï-ïý/LVNïý
ìäæêïýý0HUFXU\ýDQGýPHWK\OPHUFXU\ýFRQWHQWýRIýDJULFXOWXUDOýFURSVýJURZQýRQýVRLOVýWUHDWHGýZLWK
YDULRXVýPHUFXU\ýFRPSRXQGVïýý-ïý$JUïý)RRGý&KHPïýýëìãçíæðçìêï

%RGHNñý,ñý:-ý/\PDQñý:)ý5HHKOñýHWýDOïýýìäååïý(QYLURQPHQWDOýLQRUJDQLFýFKHPLVWU\ãý3URSHUWLHVñ
SURFHVVHVñýDQGýHVWLPDWLRQýPHWKRGVïý(OPVIRUGñý1<ãýý3HUJDPPRQý3UHVVï

&DSSRQñý&ï-ïýýìäåæïýý8SWDNHýDQGýVSHFLDWLRQýRIýPHUFXU\ýDQGýVHOHQLXPýLQýYHJHWDEOHýFURSVýJURZQ
RQýFRPSRVWðWUHDWHGýVRLOïýý:DWHUñý$LUñý6RLOý3ROOXWïýýêéãêèêðêçìï

&DUSLñý$ïýDQGý6ï(ïý/LQGEHUJïýýìääæïýý6XQOLJKWýPHGLDWHGýHPLVVLRQýRIýHOHPHQWDOýPHUFXU\ýIURPýVRLO
DPHQGHGýZLWKýPXQLFLSDOýVHZDJHýVOXGJHïýý(QYLURQPHQWDOý6FLHQFHýDQGý7HFKQRORJ\ïýýêìõæôãëíåèð
ëíäìï

&KHULDQñý0ï*ïñý-ï%ïý+XUVKñý7ï:ïý&ODUNVRQñýDQGý-ïý$OOHQïýýìäæåïýý5DGLRDFWLYHýPHUFXU\ýGLVWULEXWLRQ
LQýELRORJLFDOýIOXLGVýDQGýH[FUHWLRQýLQýKXPDQýVXEMHFWVýDIWHUýLQKDODWLRQýRIýPHUFXU\ýYDSRUïýý$UFKï
(QYLURQïý+HDOWKïýýêêõ0D\î-XQHôãìíäðììéï

)DQJñý6ï&ïýDQGý(ïý)DOOLQïýýìäæêïýý8SWDNHñýGLVWULEXWLRQñýDQGýPHWDEROLVPýRIýLQKDOHGýHWK\OPHUFXULF
FKORULGHýLQýWKHýUDWïýý$UFKïý(QYLURQïý&RQWDPïý7R[LFROïýìãêéæðêçìï

)LW]KXJKñý2ï*ïñý$ï$ïý1HOVRQñý(ï3ïý/DXJñýDQGý)ï0ïý.XQ]Hïýýìäèíïýý&KURQLFýRUDOýWR[LFLWLHVýRI
PHUFXULðSKHQ\OýDQGýPHUFXULFýVDOWVïýý$UFKïý,QGXVWïý+\Jïý2FFXSïý0HGïýëãéêêðééëï

)RUWPDQQñý/ï&ïñý'ï'ïý*D\ñýDQGý.ï2ïý:LUW]ïýýìäæåïýý(WK\OPHUFXU\ãýý)RUPDWLRQýLQýSODQWýWLVVXHVýDQG
UHODWLRQýWRýPHWK\OPHUFXU\ýIRUPDWLRQïýý(3$çííîêæåýíêæïýý8ï6ïý(3$ý(FRORJLFDOý5HVHDUFKý6HULHVï

*D\ñý'ï'ïýýìäæèïýý%LRWUDQVIRUPDWLRQýDQGýFKHPLFDOýIRUPýRIýPHUFXU\ýLQýSODQWVïýý,QWHUQDWLRQDO
&RQIHUHQFHýRQý+HDY\ý0HWDOVýLQýWKHý(QYLURQPHQWïýý6\PSRVLXPý3URFHHGLQJVñýSSïýåæðäèïýý9ROïý,,ñ
3DUWýìïýý2FWREHUýìäæèï
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*LOPRXUñý&ï&ïýDQGý*ï6ïý5LHGHOïýýìääèïýý0HDVXUHPHQWýRIý+JýPHWK\ODWLRQýLQýVHGLPHQWVýXVLQJýKLJK
VSHFLILFýDFWLYLW\ýëíê+JýDQGýDPELHQWýLQFXEDWLRQïýý:DWHUñý$LUñýDQGý6RLOý3ROOXWLRQïýýåíãæéæðæèçï

*LOPRXUñý&ï&ñý(ï$ïý+HQU\ñýDQGý5ïý0LWFKHOOïýýìääëïýý6XOIDWHýVWLPXODWLRQýRIýPHUFXU\ýPHWK\ODWLRQ
LQýIUHVKZDWHUýVHGLPHQWVïýý(QYLURQPHQWDOý6FLHQFHýDQGý7HFKQRORJ\ïýýëçõììôãëëåìðëëåæï

*LOPRXUñý&ï&ïýDQGý(ï$ïý+HQU\ïýýìääìïýý0HUFXU\ýPHWK\ODWLRQýLQýDTXDWLFýV\VWHPVýDIIHFWHGýE\ýDFLG
GHSRVLWLRQïýý(QYLURQPHQWDOý3ROOXWLRQïýýæìãìêìðìçäïýýý

*UHJXVñý=ñýDQGý&ï'ïý.ODDVVHQïýýìäåçïýý'LVSRVLWLRQýRIýPHWDOVýLQýUDWVãý$ýFRPSDUDWLYHýVWXG\ýRI
IHFDOñýXULQDU\ñýDQGýELOLDU\ýH[FUHWLRQýDQGýWLVVXHýGLVWULEXWLRQýRIýHLJKWHHQýPHWDOVïýý7R[LFROïý$SSOLHG
3KDUPïýåèãëéðêåï

+D\HVñý$ï'ñýDQGý$ïý5RWKVWHLQïýýìäçëïýý7KHýPHWDEROLVPýRIýLQKDOHGýPHUFXU\ýYDSRUýLQýWKHýUDW
VWXGLHGýE\ýLVRWRSHýWHFKQLTXHVïýý-ïý3KDUPïý([SHUïý7KHUDSïýìêåãìðìíï

+HOOHUñý$ï$ïñýDQGý-ï+ïýý:HEHUïýýìääåïýý6HDVRQDOýVWXG\ýRIýVSHFLDWLRQýRIýPHUFXU\õ,,ôýDQG
PRQRPHWK\OPHUFXU\ýLQý6SDUWLQDýDOWHUQDIORUDýIURPýWKHý*UHDWý%D\ý(VWXDU\ñý1+ïýý7KHý6FLHQFHýRI
WKHý7RWDOý(QYLURQPHQWïýýëëìãìåìðìååï

+HQU\ñý(ï$ïñý/ï-ïý'RGJH0XUSK\ñý*ï1ïý%LJKDPñý6ï0ïý.OHLQñýDQGý&ï&ïý*LOPRXUïýýìääèDïýý7RWDO
PHUFXU\ýDQGýPHWK\OPHUFXU\ýPDVVýEDODQFHýLQýDQýDONDOLQHñýK\SHUHXWURSKLFýXUEDQýODNHýõ2QRQGDJD
/DNHñý1<ôïýý:DWHUñý$LUñýDQGý6RLOý3ROOXWLRQïýåíãèíäèìåï

+HQU\ñý(ï$ïñý/ï-ïý'RGJH0XUSK\ñý*ï1ïý%LJKDPñýDQGý6ï0ïý.OHLQïýýìääèEïýý0RGHOLQJýWKHýWUDQVSRUW
DQGýIDWHýRIýPHUFXU\ýLQýDQýXUEDQýODNHýõ2QRQGDJDý/DNHñý1<ôïýý:DWHUñý$LUñýDQGý6RLOý3ROOXWLRQï
åíãéåäéäåï

+XGVRQñý5ïñý6ï$ïý*KHULQLñý&ï-ïý:DWUDVñýDQGý'ïý3RUFHOODïýýìääéïýý0RGHOLQJýWKHýELRJHRFKHPLFDO
F\FOHýRIýPHUFXU\ýLQýODNHVãý7KHý0HUFXU\ý&\FOLQJý0RGHOýõ0&0ôýDQGýLWVýDSSOLFDWLRQýWRýWKHý07/
6WXG\ý/DNHVñýLQýPHUFXU\ýSROOXWLRQýLQWHJUDWLRQýDQGýV\QWKHVLVïýý(GLWHGýE\ý&ï-ïý:DWUDVýDQGý-ï:ï
+XFNDEHHñý/HZLVý3XEOLVKHUVïýýSSïýéæêðèëêï

-DFREVñý/ï$ïñý6ï0ïý.OHLQñýDQGý(ï$ïý+HQU\ïýýìääèïýý0HUFXU\ýF\FOLQJýLQýWKHýZDWHUýFROXPQýRIýD
VHDVRQDOO\ýDQR[LFýXUEDQýODNHýõ2QRQGDJDý/DNHñý1<ôïýý:DWHUñý$LUñýDQGý6RLOý3ROOXWLRQïýýåíãèèêð
èçëï

/HZLVñý6ï$ïýDQGý5ï:ïý)XUQHVVïýýìääìïýý0HUFXU\ýDFFXPXODWLRQýDQGýH[FUHWLRQýLQýODERUDWRU\ýUHDUHG
EODFNðKHDGHGýJXOOý/DUXVýULGLEXQGXVýFKLFNVïýý$UFKïý(QYLURQïý&RQWDPïý7R[LFROïýëìãêìçðêëíï

/LQGEHUJñý6ï(ïýýìääåïýý3HUVRQDOýFRPPXQLFDWLRQïýý2DNý5LGJHý1DWLRQDOý/DERUDWRU\ïýý'HFHPEHUï

/LQGEHUJñý6ï(ïñý7ï3ïý0H\HUVñý*ï(ïý7D\ORUñý-Uïñý5ï5ïý7XUQHUñýDQGý:ï+ïý6FKURHGHUïýýìääëïý
$WPRVSKHUHðVXUIDFHýH[FKDQJHýRIýPHUFXU\ýLQýDýIRUHVWãý5HVXOWVýRIýPRGHOLQJýDQGýJUDGLHQW
DSSURDFKHVïýý-ïý*HRSK\Vïý5HVïýýäæãëèìäðëèëåï
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/LQGTYLVWñý2ïñý.ïý-RKDQVVRQñý0ïý$DVWUXSñý$ïý$QGHUVVRQñý/ïý%ULQJPDUNñý*ïý+RYVHQLXVñý/ï
+DNDQVRQñý$ïý,YHUIHOGWñý0ïý0HLOLýDQGý%ïý7LPPïýýìääìïýý0HUFXU\ýLQýWKHýVZHGLVKýHQYLURQPHQWýð
5HFHQWýUHVHDUFKýRQýFDXVHVñýFRQVHTXHQFHVýDQGýFRUUHFWLYHýPHWKRGVïýý:DWHUý$LUýDQGý6RLOý3ROOXWLRQïý
èèõìðëôã5ììï

0DQVRXUñý0ï0ïñý1ï&ïý'\HUñý/ï+ïý+RIIPDQñý$ï5ïý6FKXOHUWñýDQGý$ï%ïý%ULOOïýýìäæêïýý0DWHUQDOðIHWDO
WUDQVIHUýRIýRUJDQLFýDQGýLQRUJDQLFýPHUFXU\ýYLDýSODFHQWDýDQGýPLONïýý(QYLURQïý5HVïýçãéæäðéåéï

0DVRQñý5ï3ïñý-ï5ïý5HLQIHOGHUýDQGý)ï0ï0ïý0RUHOïýìääçïý8SWDNHñýWR[LFLW\ñýDQGýWURSKLFýWUDQVIHUýRI
PHUFXU\ýLQýDýFRDVWDOýGLDWRPïïýý(QYLURQPHQWDOý6FLHQFHý÷ý7HFKQRORJ\ïýýêíõçôãìåêèðìåéèï

0DVRQñý5ï3ïñý-ï5ïý5HLQIHOGHUýDQGý)ï0ï0ïý0RUHOïýýìääèïýý%LRDFFXPXODWLRQýRIýPHUFXU\ýDQG
PHWK\OPHUFXU\ïýý:DWHUý$LUýDQGý6RLOý3ROOXWLRQïýýåíõìðéôãäìèðäëìï

0DVRQñý5ï3ïñý:ï)ïý)LW]JHUDOGñýDQGý)ï0ï0ïý0RUHOïýýìääéïýý7KHýELRJHRFKHPLFDOýF\FOLQJýRI
HOHPHQWDOýPHUFXU\ãý$QWKURSRJHQLFýLQIOXHQFHVïýý*HRFKHPLFDýHWý&RVPRFKLPLFDý$FWDïý
èåõìèôãêìäìðêìäåï

0DWLODLQHQñý7ïýýìääèïýý,QYROYHPHQWýRIýEDFWHULDýLQýPHWK\PHUFXU\ýIRUPDWLRQýLQýDQDHURELFýODNH
ZDWHUVïýý:DWHUñý$LUñýDQGý6RLOý3ROOXWLRQïýýåíãæèæðæçéï

0XOOHQñý$ï/ïñý5ï(ïý6WDQOH\ñý6ï5ïý/OR\GñýDQGý$ï$ïý0RJKLVVLïýýìäæèïýý$EVRUSWLRQñýGLVWULEXWLRQýDQG
PLONýVHFUHWLRQýRIýUDGLRQXFOLGHVýE\ýWKHýGDLU\ýFRZý,9ïýý,QRUJDQLFýUDGLRPHUFXU\ïýý+HDOWKý3K\VLFVïý
ëåãçåèðçäìï

1DJDVHñý+ñý<ý2VHñý7ý6DWRñýHWýDOïýìäåéïý0HUFXU\ý0HWK\ODWLRQýE\ý&RPSRXQGVýLQý+XPLFý0DWHULDOï
7KHý6FLHQFHýRIýWKHý7RWDOý(QYLURQPHQWïýêëãýìéæðìèçï

1RUGHQKlOOñý.ïñý/ïý'RFNýDQGý0ïý9DKWHUïýýìääèïýý/DFWDWLRQDOýH[SRVXUHýWRýPHWK\OPHUFXU\ýLQýWKH
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