5RER6%3,(16 5SRER$UFK 5RER&KDUW DQG 84 3XEOLF 'RFX

&RUROODUVRBVLIQ WKHRGBHVLIQ VXEVWLWXWLRQ
[LVORMRAWMUGY (3F 4)[H[=(JH[F 4[H])
3URRI
(3F 4IHI]
= 'H' QLWERRQ'HVLIJQ WKHBRGBHVLU3E 4)= 5(3" 4)
(5(3° OIHI]

= /IRILF WKHRU\ VXE YW\ @WWHR Q

53" AHD
3

9
JHPPD  'HVLJQ WKHRU\ GHVLJQ VXEVWLWXWLRQ
[LVQRNRT) (3" 4[H[I=(IH[]" 4[H[)
S(IHI[ " 4[HID)
= 'H'QLWERRQ'HVLJQ WKHBRGBHVLU3E 4)= 5(3° 4)
IH[FE 4[HI]

]

TKHS KHDOWKLQHVYV IXQFWLRQ GLVWULEXWHYV WKURXJK GLVM
WLYH

IHPPD '"HVLIQ WKHBRGLVMXQFWLYH
5(3_4)=5(3_5(4)
SURRI

5(3_ 4)

= 'H"QLWERRQ'HVLIQ WKISRBY(3= 3" (WUW)U
(3_ 4)~ (WUWU

= /RILF WKHRU\ SURSRVLWLRQV
(3" (WUWL_ (4~ (WUWU

= '"H'QLWERQ'HVLJIQ WKIBRB(3= 3~ (WUWU
5(3_5(4



' 5RER6%3,(16 5SRER$UFK 5RER&KDUW DQG 84 3XEOLF 'RFX

& & 63

, QRUGHUWRPRGHO WKHEHKDYLRXURIUHDFWLYH QHXUDO V\V\
RU\ RI GHVLJQV WR LQFRUSRUDWH WKH UHDFWLYH VHPDQWLFV
wLDO 3URFHVVHV &63 5HDFWLYH V\VWHPV DUH WKRVH WKDW F
ZLWK WKHLU HQYLURQPHQW DQG WKXV UHTXLUH D PRUH H[SUH
VHTXHQWLDO SURJUDPVY 7KH FRUH LGHD LV WR UHSUHVHQW V
WHUPV RI LQLWLDO DQG "QDO VWDWHYVY EXW DOVR LQ WHUPV RI
QRWDEO\ HYHQW WUDFHV DQG LQWHUPHGLDWH VWDWHYV

‘'HDGGWZR QHZREVHUYDWLRQV WoR &K WLDQYK VEKHHEEIRIRAKHDAD

GHVFULEHVD VLWXDWLRQZKHQD SURJUDPLVZDLWLQJIRULQW
7KLVLVWKHHVVHQFH RI UHDFWLYLW\ VR ZHFDOO VXFK SURJU
YDULDEOHOHWYV XV GLVWLQJIJXLVKLQWHUPHGLDWB REMMUXDW L
WKHQ DOO WKHRWKHU GDVKHG YDULDEOHV DUHDOVR LQWHUP|

7RUHDVRQDERXWVXFKLQWHUPHGLDWHVWDWHY ZHLQWURGX
'H'QLWLRQ 8HVLJQ WKHRU\ ZDLWLQJ

3= JEH ZDAW

7KH QH[W OHPPD VKRZV WKDW WKH WUHDWPHQW RI LQWHUPHGL
VWLWXWLRQDO VWUXFWXUH RI WKH 5 GHVLJQ DQG KHOSV UH
QRQ ZDLWLQJIRUP IRUDQDO\VLV

/HPPD 'HVLJQ WKHRGHVLJIQ QRW ZDLWLQJ
(3F 41=(3F 4)
3URRIURP /HPP® 'HVLJQ WKBROHVLJQ VXEVWLWXWLRQ
[LVORNRANWUY) (3F 4[HI=(IH[F 4[H])
O

‘H OLIW WKH UHODWLRQDO LGHQWLW\ WR UHDAEMNIIHVEUREHY YV
DQLGHQWLW\ WKDW GRHV QRW PRGLI\ WKH WUDFH DQG SUHVHL
DOORZV ERWK LQLWLDO DQG "QDO REVHUYDWLR @®W DHIGVWHKH W'}
WUDFH LV XQFKDQJHG RU LW WHURRMNDIMWHVQRXFRBQVHXWR\WUD
ZDLWLQJ

'H"QLWLRQ &63 WKHRU\ LGHQWLW\
ABns . RN (WUWU RN AA
7KK KHDOWKLQHVV FRQGLWLRQ HQVXUHVY WKDW D SURFHVV HL

ZKH@DLW WUXH GXULQJLQWHUDFW2RKRH GOLEHKIDONHY ZXHQ QF
LQWHUDFWLRQ LV H[SHFWHG

'H'QLWLRQ &63 WKHRSU\KHDOWKLQHVYV
5 (3= Abud ZDI3W3
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7KH FRQGLWLRQDO H}SBBSWLRIHRIWKH UHDFWLYH HVVHQFH RI
LVHLWKHU TXLHVFHQW DQ &AW WWIXH LRSS PWWLYH DQADEWRJUI
LVIDOVH

,Q WKH 8735WKKHHDOWKLQHVY FRQGLWLRQ LV RQH RI WKH IRXQGI
UHDFWLYH SURFHVVHVY 5HDFWLYH SURFHVVHV DUH PRGHOV R
WKHLU HQYLURQPHQW RYHU WLPH PDLQWDLQLQJDQ RQJRLQJ (
LQJD VLQJOH RXWSXW DQG BHERQGDWLRQ FIKHW XUHV WKH LGH
LQGHSHQGHQFH WKHEHKDYLRXURIDUHDFWLYH SURFHVV VKR
RI SDVW HYHQWYV EXW RQO\RQ WKH H[WHQVLRQ WR WKDW WUD
DFWLRQ 7KLV UHPHFWV D PRGXODU VWHSZLVH YLHZ RI FRPSX\
7KK KHDOWKLQHVV FRQGLWLRQ FDQ EH GH ' QHG DV IROORZV

'"H"QLWLRQ &63 WKHRU\
5((wuwu=U v 3vVA(wWwuwu

7KLV IRUPXODWLRQ BQVX QYD WKIDQW XQGHU FKDQJHV WR WKH \
YLGHG WKH VXI'[UHPDLQV FR Q3BWHKXPW HYVKDMHIUWDRLQ ZD\ ZKHQ F
LQJ W UDBHMKLW PXVW EHKDYH LGHQWLFDOO\ ZKHQ H[WHQY&LQJ
WKH VDPH WHX3 ' [FDQ DOVR EH SUHVHQWHG DV D *DORLYV FRQQHFV
HIWHQVLRQV DQG SUH [LQYDULDQFH

‘H VLPSOLI\ WKH IROORZLQJ SUHVHQWDWLRQ E\ DVVXPLQJ WKL
VLGHU DV UHDFWLYH SUBFKVWDIOWERBUH7KQ® DVVXPSWLRQ OHWYV
H[SOLFLW DSSOL FVWRRQLRILQJ GHULYDWLRQV

‘HQRZIRUPDOLVH WKH FORVXUH SURSHUWLHVY WKDW UHDFWLY|
WKHRUHP VWDWHY WKDW D UHDFWLYH SURFHVV FDQ EH FRQVW
WKH QRQ ZDLWLQJ FDVH E\ FRPELQLQJ WKH IDOVH DQG WUXH
SDUDOOHOV +RDUH DQG +H-V 7KHRUHP DQG LV D IRXQGDW
&63 SURFHVVHV ZLWKLQ 873 ,W VWDWHVY WKDW HYHU\ &63 SURF}
5 KHDOWKAHVLJQ 7KH VXEVWLWXWLRQV H[WUDFW3VKHGLYHU
WKH SRVWFRG@GLWLRQ

7KHRUHP&63 WKHRU\ &63 UHDFWLYH GHVLJQ FORVXUH
3= 5: 3" 3¥
2XU DVVXPSWLR® BEROWKLQHVYV OHDGV WR WKH IROORZLQJ FR
&RUROODUWS3 WKHRU\5 GHVLJQ SURFHVV
3L% KHDOWRE 5 (: 3 3%
3URRI
3

= 7TKHRUHP &63 WKHRU\ &63 UHDFWLYH GHWLJI FEYRVXUH
5: 317 3Y
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5 5 5( 3" 3Y

B DVVXPSWLIRE) KHDOW K\
5 5 3 3Y

= '"H' QLWERRQ'HVLJQ WKIBRBHVLJ3E 4)= 5(3° 4)
5 (¢ 3F 3y

]

7TKHUH QRZ IROORZ OHPPDV DERXW VXEVWLWXWLRQLQ UHDFV

/IHPPD &63 WKHRBU\QRW ZDLWLQJ
(5(3)= 3
3URRI

(5 (3

= 'H' QLWERQ &63 WKHBUKHDOWKBEQ@B¥\VAA,2 ZDI3W3
(ABn2 ZDI13W3),

= /IRJLF WKHRU\ VXEVWLWXWLRQ
Abu2 ZD L3IV 3,

= JRILF WKHRU\ VX E 8W LIEXADLIRQ
Abu? DO 13

= FRQGLWLRQDO
3

IJHPPD &63 WKHRSUWLPSOL FDWLRQ
(5 (PFERN=: EA (WUWU FA (W8 WU (ZDPawD 2 D3 3JE RN
3URRI

(5 (3)dE RN
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- '"H"QLWERRQ &63 WKHRBRUKXKHDOWKBE@B¥VAAZ ZDI3wW3
(,und ZDIBWIFJH RN

= /IRIJILF WKHRU\ VXEVWLWXWLRQ
,Uég,a RN zD3 3JE RN
2

9

>
'H" QLWEBRQ&63 WKHRU\ LGHQWLW\
>
Abus . RN (WUWU R AA 1

(: RN (WUWU RN (W& WU (ZD2WZD))WHE RN2 ZDLB 3[E RN

= JRILF WKHRU\ VXEVWLWXWLRQ
EA (WUWU FA (W8 WU (zZDPwD 2 D3 3fH RN

IHPPD &63 WKHRU(\3 W UXRNVLPSOL FDWLRQ
(5 (3) W URNE (VWH WO ZDEW
3URRI
(58(3))\IS/WU/>R|']\Yv 9
=
° /HPPD &63 WKHBUBLPSOL FDWLRQ -
(5 (TE RN : EA (WUWU FA (W8 WO (ZDPwD 2 D3 3{H RN
L WUXHENVUWU WUXHEFY WU (Z D 2aWW U2HW U BB W U DR

= /JRILF WKHRU\ SURSRVLWLRQV
(W& WU ZDRW

IHPPD &63 WKHRSUN)GWURNVLPSOL FDWLRQ
(5 (3) W U>RN= IDOVH

SURRI

(55(3) §W RN 9
° /HPPD &63 WKHBUBLPSOL FDWLRQ =
(5 (3)TE RN EA (WUWU FA (W8 WU (ZD2wWD 2 D3 3[H RN
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W UXEWV UW U 1D OVHAY WU (Z D E3WW U2HW U EBEW UDRN

= /IRJLF WKHRU\ SURSRVLWLRQV
IDOVH

IJHPPD &63 WKHRSU(\3{IDOWRMVLPSOL FDWLRQ
(5 (3)§I DORRE(WUWU
3URRI

(5,(3) ! D O RAW o

° /HPPD &63 WKHBUBLPSOL FDWLRQ =

(5 (3)E RN=: EA (WUWU F» (W& WU (ZD2wWD2 D3 3{H RN’
IDOVHNUWU WUXHAE WU (Z DWW U22HW U 181 D O \REW

= /IRILF WKHRU\ SURSRVLWLRQV
(WUWU (W WU (ZD2wWW UYXH

= JRILF WKHRU\ SURSRVLWLRQV
(WUWU

IHPPD &63 WKHRU\) HIDORM VLPSOL FDWLRQ
(5 (3) yIDOWREN=(WUWU
SURRI

(58(3))\B/|D0‘RFN
2

IV ©

IHPPD &63 WKHRBUBLPSOL FDWLRQ
(5 (3)TE RN=: EA (WUWU FA (W8 WU (ZD2wWD 2 D3 3[H RN©
IDOVHN UWU 1D OVHAY WU (Z D 2aWW U2HW U HBI D O R

= /JRILF WKHRU\ SURSRVLWLRQV
(WUWU
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/IHPPD &63 WKHRUN) [WUXRN'VLPSOL " FDWLRQ
(5 () [WUXRNE 3[W URR
3URRI

(5,(3) [W R .
=
< IHPPD &63 WKHBUBLPSOL "FDWLRQ B

(5 (TE RN : EA (WUWU FA (W8 WY (ZDPwD 2 D3 3{H RN
C WUXHENVUWU WUXHSE WU (Z D2 D Q2HID O B[ W URHY

= /JRILF WKHRU\ SURSRVLWLRQV
3[ W U DR

/JHPPD &63 WKHRSUN[WUXRNVLPSOL FDWLRQ
(5 (3) [WURN= 3[W URHN
3URRI

(55 (3) [WURN

9
>
< IHPPD &63 WKHBUBLPSOL " FDWLRQ a

(5 (FE RN : EA (WUWU FA (VI8 WO (ZDPwD 2 D3 3{H RN
© WUXHENVUWU IDOVHNE WU (ZDE3WI D Q2HIDOY B[ W UDRHN

= IRJLF WKHRU\ SURSRVLWLRQV
3[ W UDRHN

/JHPPD &63 WKHRU(\3[IDOWRMWVLPSOL FDWLRQ
(5 (3)[IDORRE 3[1D O R
3URRI

(5 (3)[IDOWRR
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8 9

2 JHPPD &63 WKHBUBLPSOL FDWLRQ =
(5 (3)TE RN EA (WUWU FA (W8 WU (ZD2wWD?2 D3 3[H RN

IDOVHEHNUWU W UXHNY WU (ZD2WIDOQ2HIDOY B[ I D O R

= /IRILF WKHRU\ SURSRVLWLRQV
3[1D O RRW

/JHPPD &63 WKHRSU(\3)[IDORM VLPSOL FDWLRQ
(5 (3)[IDORRM= 3[1D 0 R
3URRI

(58(3))|[|D0\R|Tk'|
2

IV ©

IHPPD &63 WKHBUBLPSOL FDWLRQ
(5 (TE RN : EA (WUWU FA (W8 WO (ZDPwD2 D3 3{H RN
IDOVHNUWU 1D OVHAE WU (ZD?2WID Q2 HIDOY 1[I D 0 \RAW

= /IRILF WKHRU\ SURSRVLWLRQV
3[1D O R

]

7KH QH[W WKHRUHP HVWDEOLVKHY D NH\ HTXLYDOHQFH EHWZ}
GHVLJQV DQG UH QHPHQW RI WKHLU XQGHUO\LQJ GHVLJQV 6St
UHDFWLYH SURFHFMVENVDQG (41F 42) VDWLVI\ WKH UH " QHPHQW U
LI DQG RQO\ LI WKH FRUUHV3RQ® IDQUGE H VA2IJQR 7KLV UHVXOW
LPSRUWDQW EHFDXVH LW DOORZV XV WR UHGXFH UHDVRQLQJ L
VLPSOHU UHODWLRQDO UHDVRQLQJ LQ WKH GHVLJQ WKHRU\
UHDFWLYH GH\LJQWDIDWHK\ DQG E\ DVVXBSWHRQWIOWR R ZH FD
GHFRPSRVH DQG VLPSOLI\ WKHLU VHPDQWLFV XVLQJ VXEVWLW
GLYHUJHQFH FDVHV 7KHFDVHDQDO\VLV LQ WKH SURRI EUHDN\
GLWLRQ DFURVV DOO SRVVLEFO\D GRRHALB DWIWURKGVDRIG IDOVH HJ[S
HDUOLHU VLPSOL FDWLRQ OHPPDV ,Q GRLQJVR WKH WKHRUH
UHDFWLYH EHKDYLRXU RID SURFHVV LV IXOO\GHWHUPLQHG E\ |
DQG FRPPLWPHQWY 7KLV SURYLGHV D SRZHUIXO WRRO IRU YHL
&63 PRGHOHG QHXUDO QHWZRUNV ZLWKLQ WKH 873 IUDPHZRUN

7KH SURRI SURFHHGV E\ IXOO FDVH DQDO\VLV RYHU WZODH WEVH L
RNDQBN VLQFH WKHVH DUH DOO ERRO8 BRV MNKDBINR ) P
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F (VY VWA (WVE V(W D (L YAVCE WS (EEW(EE DG TH XVH WKH VXEVWLWXWL
SUHVV3JRERN IRU FOUWE P RI3 7KH VLPSOL"FDWLRQ OHPPDV HVWD
OLHUHQVXUH WKDWDOO UHOHYDQW FDVHV UHGXFH WR VWDQG
GHVLJQ UH QHPHQW WKHRUHP

7TKHRUHP&63 WKHRU\&63 UH " QHPHQW
(5(3F R)v 5 (41F 42)) = (3" 3R) v (41 42)
SURRI

5(3 v 5(4)
= FDVHDQDO\VLV

(5 (3 IWURN'V (5 (4)) W URP
A5 (PIWURN v (5 (4) §W URN
A (5 (3)§IDORAMY (5 (4)) I DO R
A(5 () FIDORM v (5 (4)§l DO RN
(5 () [WURN'Y (5 (4) [WURN
A5 (I IWURN vV (5 (4) [WURHN
A (5 (3)[IDORIMWY (5 (4)[1DORRW
A(5 (3)[IDORM v (5 (4)[1D0ORRM
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8 9
/HPPD &63 WKHBUR§WUXRNVLPSOL FDIVLRQ
(5 () §W URNE (W8 WU ZDEW
/HPPD &63 WKHBUQFWUXRNVLPSOL FDIVLRQ
(5 (3) §W UXRN= IDOVH
/IHPPD &63 WKHBURHDOWRMWVLPSOL FEEWLRQ
(5 (3)§IDOWRRE(WUWU

/HPPD &63 WKHBUY | DOWRMVLPSOL FEWLRQ

(5 (3)§IDORRM=(WUWU

/HPPD &63 WKHBUR[WURNVLPSOL FDEVLRQ
(5 () [WUXRNE 3[W URHY
/HPPD &63 WKHBUQ[WUXRNVLPSOL FDIVLRQ
(5 () [WUXRN= 3[W URN

/IHPPD &63 WKHBUY[IDOWRAWVLPSOL FEWLRQ
(5 (3)[1DORRE 3[1D O RR

/HPPD  &63 WKHRBUY[IDORMVLPSOL FIEWLRQ
(5 (3)[1DOWRRM= 3[ID O R ’

(W& WU ZDEW (W& WU ZDEW
A IDOVHIDOVH

A(WUWW (WUWU

A(WUWW (WUWU

AW URINYY 4 [ W UDRHYY
ABIWURN v 4 [ W URHN
3[IDOWRA'Y 4[ID O RAY

A 3[IDORAN v 41D O RR

>

UHPH[LYLWN\RIUH " QHPHQW
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WU XH
A WUXH
A WUXH
A WUXH
AW URINYY 4 [ W UDRRYY
ABIWURN v 4 [W UORH
A 3[IDORAY 41D O RRW
A 3[IDORA v 4[ID O RR

= SURSRVLWLRQDO FDOFXOXYV

3[WURNYY 4 [W UORHY

A SIWUSRHN v 4] W UORN
A 3[IDORAYY 4[1D O RAW
A 3[IDORM v 4[1D0RRM

7TDNL@J R I1R3DQ@1 421RYW ZH KDYH

(31" 2)[WURRN'Y (41" 42)[W URRY
A3 R)[WURN v (417 42)[W URHN
A(3l) R)[IDORMY (41 42)[1D O RRW
(30 R)[IDORA v (417 42)[1D O R
2

9
=
/HPPD 'HVLJQ WKHRDOWRMVLPSOL FD3V LK O OWRIE WUXH

>
/JHPPD 'HVLJQ WKHERDOUWRMVLPSOL FD3VL4HQD OWRM= WUXH
(31" 2)[WUWRN'V (41" 42)[W URR
A3 R)[WURN v (41" 42)[W UXRHN
A WUXHWUXH
A WUXHWUXH

B UHPUH[LYLW\ RIUH " QHPHQW

(31" 2)[WURN'V (41" 42)[W URRP
A3 R)[WURN v (417 42)[W UDRN
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= 7KHRUHP +RDUH +H S
(31|\ 32|)V (41|\ 42|)

]

7KLV WKHRUHP FKDUDFWHULVHV UH QHPHQW EHWZHHQ UHDFWL
PHQW EHWZHHQ WKHLU XQGHUO\LQJ SUH DQG SRVWFRQGLWLR
WZR UHDFWLYH SURFHY VDB ® UKHDFOMKK\ WKHQ UH ' QHPHQW DW
UHDFWLYH EHKDYLRXUV FDQ EH UHGXFHG WR UH ' QHPHQW RI W
VLPSOL 'HV UHDVRQLQJVLJQL FDQWO\ UDWKHU WKDQ UHDVRQ
VHUYDWLRQV VXFK DV WUDFHV RU UHIXVDOV ZH FDQ RSHUDW€
GLUHFWO\ 7KH SURRI PDNHV WKLV SUHFLVH E\ FRQVLGHULQJ
RI WKH RN DQG RN- YDULDEOHYV DQG DSSO\LQJ VLPSOL FDWLR(
KHDOWKLQHVYV FRQGLWLRQV 7KH UHVXOW VXSSRUWY PRGXOTL
LI\UH " QHPHQW RI UHDFWLYH SURFHVVHV E\ FKHFNLQJ WKH FR
UH QHPHQWYV

7KLV FRUROODU\H[SUHVVHV WKHP RGRIW R YRALIMVRKWKMSHFW V
PHQW B6SHFL FDOO\ LW VWDW BW WKDHV ID REOWKEHQLDRS O\LQJ W
5 KHDOWKLQHVV FRQGLWLRQ WRERWK SUHVHUYHV WKDW UH"Q
LV SUHVHUYHG WKURXJK WKH DASISIOLEBWQR@IRQHVY RSHUDWRU
ZLWK UHVSHFW WR WKH UH " QHPHQW RUGHULQJ 7KLV SURSHUW!
VRQLQJ

&RUROODUWS3 WKHRBU\PRQRWRQLFLW\

(3v 4)) (5(3 v 5(4)

BURRLUHFWO\ IURP 7KHRBBHWPKHBU\& 63 UH QHPHQW
(5(3lF R) v 5 (41F 42) = (31" R) v (41" 42)

]

7KLV SURSHUW\ LV LPSRUWDQW EHFDXVH LW DOORZV FRPSRVL
IUDPHZRUN ,WHQVXUHV WKDWRQFHUH QHPHQW LV HVWDEOLYV
WR UHDFWLYH SUBFBUYUVYINVYWYYBY WKDW UHODWLRQVKLS &RQVH
FDQ YHULI\DQG UH"QH V\VWHP FRPSRQHQWV LQ WHUPV RI WKHL
FRPPLWPHQWY FRQ'GHQW WKDW UHDFWLYH LQWHUSUHWDWLF
WHHYV

1RZ ZH WXUQ WR &63-V LQWHUQDO FKRBLEH REHUBDYWRKY RYUMIVF
LQ WKH MBUUWQVMXQFWIWHUQDO QRQGHWHUPLQLVWLF FKRI
LQ 873 DQG &63 YLD GLVM¥QRWRBQYKEZRHYVY FRQGLWLRQ UHVSH
W X UH

IHPPD &63 WKHRRU\GLVMXQFWLYH
5(3u 4)= 5 (3u 5 (4



' 5RER6%3,(16 5SRER$UFK 5RER&KDUW DQG 84 3XEOLF 'RFX

3URRI
5 (3" R)u (41 42))
= UHODWLRQDO VHPDQWLFV RI LQWHUQDO FKRLFH

5 (31" R)_(41" 42)

= 5 GLVMXQFWLYLW\
5 (3 R)_ 5 (41" 42)

= UHODWLRQDO VHPDQWLFV RI LQWHUQDO FKRLFH
5 (3" R)u 5 (41 42)

O]

1HW ZH GH'QH LQWHUQDO FKRLFH DV D UHDFWLYH GHVLJQ RS
WKH RSHUDWRU LV VLPSO\ GLVMXQFWLRQ +HUH ZH HODERUDYV
SRVLWLRQ RI SUHFRQGLWLRQV DQG SRVWFRQGLWLRQV

/JHPPD &63 WKHRU\LQWHUQDO FKRLFH UHDFWLYH GHVLJQ
5 (3LF R)u 5 (41F 42) = 5 (31" 41F 2 _ 42)
3URRI

5(3F R)u 5 (41F 42)
2

9

>
IHPPD &63 WKHRBRUGLVMXQFWLYH

5 (3u 4)= 5 (u 5 (4) 7

5 ((3LF 2)u(41F 42)

9

_ % H'QLWRRQ'HVLJIQ WKISBRGHVLJTQ
(3F 4)= 5(3° 4) v

5 (3 5(R)u (4l 5(42) .

=

< 7KHRUHPHVLJQ WKHRU\ GHVLJQ FKRLFH

(3" )u (41" 42)=(31A 41° 2 42)
5 (3" 417 5(R)_ 5(42)
2

9

>
IHPPD '"HVLIQ WKBRELVMXQFWLYH

5(3_4)= 5(3 _ 5(4) .

5 (31N 41° 5(R_ 42))
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'H"QLWERRQ'HVLJQ WKIBRBHVLJIQ

8 9
>
2 7
>
(3F 4)= 5(3 4 ’

5 (3LA 41F 2 42)

]

7KH QH[W UHVXOW LV LPSRUWDQW ,W UHGXFHV UH QHPHQW R
SDLU RI SURRI REOLJDWLRQV ZHDNHQLQJ SUHFRQGLWLRQV DC
WLRQV

/IHPPD &63 WKHRU\ UHDFWLYHGHVLJQ UH"QHPHQW
3v 4=[: 3)): 41~[ 3~ 5(4Y¥) 5(3}
3URRI

3v 4

9
>
7TKHRUBP &63 WKHRBUS GHVLJQ SURFHVV

>
3L% KHDOWRE 5 (: 3/ 3} :

5 (: 83:j= 3Yv 5 (0 4\ 4Y
2

NV 0oL

9

>
7TKHRUBP &63 WKHRBRUWPRQRWRQLFLW\

(3v 4)) (5(3 v 5 (4) v

¢ 3F 3V 4lF 4 ]
=

< J
>

(:

'H"QLWEBRQ'HVLIJQ WKIBRBHVLJIQ

(3F 4= 5(3 4)
(183I‘ 5(3) v (- 41 5(4))
3

9
>
7TKHRUHP'HVLIQ WKHRU\ GHVLJQ UH " QHPHQW

(31" 2)v (41 42))=[3l) 41]~ [~ 42) 2] 7
[ 3): 4]~[ 3~ 5(4)) 5(3)
m
/JHPPD &63 WKHRU\ UHDFWLYH GHVLJQ SUHFRQGLWLRQ
. (5 (3F 4)|= RN 3|
3URRI

(5 (3F 4))
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8 9
_ 2 /IHPPD &63WKHF5U‘QRWZDL\?VLQJ
(5(3)= 3 7
. H |
.%3F 4), g
>
_ 2 /HP P D& '"HVLIJQ WKBRGHVLJIQ VXEVWT_WXWLRQ
[LVORMRAWRY (3F A[HO=(IH]F 4HD) *
1%3|F 4)! 9
_ 2 '"H"QLWERQ'HVLJQ WKI‘SRGHVLJEQ
(3 4)= 5(3° 4) z
(37 5(4))
2

=
'H'QLWERRQ'HVLJQ WKHRU\ "GHVLJQ

>
(3° 4= RN 3) RA 4 ’

= JRILF WKHRU\ VXEVWLWXWLRQ
: (RN 3!) IDOVH(4))

= IRJLF WKHRU\ SURSRVLWLRQV
(RN 3)

= /IRJLF WKHRU\ SURSRVLWLRQV
RN 3!

O

/[HPPD  &63 WKHRU\ UHDFWLYH GHVLJQ SRVWFRQGLWLRQ
(5 (3F 4)/= RN 3f) 5(4)"

3URRI
5 (3 4)W
(8( F 4), 9
>
_ 2 IHPPD &63 WKHRBUQRW ZDLWLQJ
>
(5 (3)i= 3 ’
(3F o))
>
2 [HP P D& '"HVLIJQ WKHBRGHVLIJQ VXEVWLWXWLRQ

[LVORMNRNWUGY (3F A)[HMO=(AHOE 4[HD) *
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(3,5 4)"
3

9
'"H"QLWERQ'HVLJQ WKIBRGHVLJQ
(3 4)= 5(3° 4) v
(Bé\ 5(4)Y 9
2 'H QLWERRO'HVLJO WKHRU\ “GHVLJO
(3° 4= RN 3) RN 4 v
(RN 3) R 5(4)W

/IRILF WKHRU\ VXEVWLWXWLRQ
RN 3% WUXB(4)W

/IRJLF WKHRU\ SURSRVLWLRQV
RK 3% 5(4)Y

]

IHPPD &63 WKHRU\ UHDFWLYH GHVLJQWHKGQDPHXY 41

5 (3lF R)v 5 (41F 42)=[31) 41]" [3LA 5(42)) 2]

SURRI

5 (3LF 2)v 5 (41fF 42)

9
2 >

7KHRUHP&63 WKHBU\&63 UH QHPHQW
(5 (3lF ) v 5 (41F 42) = (31" ) v (41 42) ©
[ (5 (3 5(RYD: (5 (41 5(42)]
[1é5(31\ 5(3)," 5(5 (41" 5(42)Y) 5(5 (3" 59(32)))|“)1
2

. (5 (3F 4)!= RN 3| v

[Rfe aL) RN 41)~ [RI 3L~ 5((5 (417 5(42)Y) 5((5 (3 5(2)Y

>
< &63 WKHRU\ UHDFWLYH GHVLJQ SRVWFRQGLWLRQ

>
(5 (3F 4)/= RN 3f) 5(4)" !
[RN 31]) RN 41]"[RN 3L/~ (RN 41 5(42)¥) (RN 31V 5(32)

'RF X!

>
IHPPD &63 WKHRU\ UHDFWLYH GHVLJQ SUHFRQGLWLR
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8 9
° /Dz& 'HVLJQ WKHRU\- FDVHV
> >
[3=[3]"[3Y !
[(RN 31!) RN 41)[I1D O \RAW

N

(RN 31!) RN 41) W UXRH

N

(RN 31" (RN 41% 5(42)¥) (RN 31 5 ()W IV RM

N

[(RN 3LA (RN 419 5(42)%) (RN 3% 5 (32)W W URH

= IRJLF WKHRU\ VXEVWLWXWLRQ
[IDOVBL) IDOV K1

N

[WUXBL) WUXHL]

N

[IDOVBLIA (IDOVHLY 5(42)%) IDOVBLY 5()Y

AN

[WUXBLIA (WUXHKLY 5(42)%) wuxalW 5 ()Y

= /RILF WKHRU\ SURSRVLWLRQV
[WUXHSL) 410~ [WURELN (417 5(42)%) 31) 5()Y

= /IRJLF WKHRU\ SUHGLFDWHYV
[3L]) 41]~[3~ (411) 5(42)%) 3 5(R)Y

B /IRJLF WKHRU\ SURSRVLWLRQV
[(3) 41)~[3Un 5(42)% a1y 5(2)Y

2 =
DVVXPSWLRQ

>
[3') 3y
[31]) 41]~[3L" 5(42)% 5(R)Y

& $SSUR[LPDWLRQYV

,Q WKLV VHFWLRQ ZHLQWURGXFH D WKHRU\RIDSSUR[LPDWH F
WHPV EDVHG RQREVHUYDWLRQDO VHPDQWLFV 8QOLNHFODVVL
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HIDFW FRUUHVSRQGHQFH RIEHKDYLRXU DSSUR[LPDWH FRQIRU
GLIIHUHQFHVODQ HVVHQWLDO SURSHUW\ IRU UHDVRQLQJ DER:
DVQHXUDO QHWZRUNV ZKLFKH[KLELW QXPHULFDO LPSUHFLVL
URXQGLQJ 2XUDSSURDFK LV FRPSRVLWLRQDO DQG OD\HUHG
PDWHUHODWLRQRQYDOXHY OLIWLWWRVHTXHQFHY DQG WKH
$W HDFK OHYHO ZH VKRZ KRZ DSSUR[LPDWLRQ UHVSHFWYV QRQ
SUHVHUYHV NH\ VHPDQWLF SURSHUWLHV

([(DPSOH & $SSUR[LPDWLRQ L@X$SISIRWH D QHXUDO QHWZRUN SUR
RXWSXW W] DQG ZH FKRRVH D WROBUDRIH WKH SRLQWZL
DSSUR[LPDWLRQ LQWHUYDOV DUH

6WHS (0:2)(0:9) = hO:7; 1:1i
6WHRS (0:2)(0:1) = h 0:1;0:3
6WB'S (0:2)(0:8) = h0:6; 1:0i

7TKXV WKH'VBWYSRIUR[LPDWLQJWUDFHV LQFOXGHV DOO Y HIXHQFF
ZKHUH

[12h0:7;2:; [2h 0:1,0:3i; [32h0:6; 1:0i
JRUH[DPSOH WKHIROORZLQJWUDMKN WRKEIRUWIPIZOQWRLWUDFH
h0:85 0:2:0:95;: HMO:7; 0:0506i; hLO;0:0;0:8i

7KHVH WUDFHV DUH DOO P H REHHS/SRIFHIIOH:NGBY DQG VR ZRXOG
EH SHUPLWWHG DV REVHUYDW LRSBWERD IV KK ISBRFHVKH RULJLQI
QHWZRUN

7KLV LOOXVWUDWHY KRZ WKH VLPXODWLRQ
$SSUR[I= YDUE WU3+ WXSONY

FDSWXUHY ERXQGHG EHKDYLRXUDO YCSBNMWLRIR ZAKBMX S & D W H
WKDW WKH DG GHEW X ID[DSSUR[LPDWLRQ RI WKH WUIMZRBOH X1°
WWDWLB HV

‘HVWDUW RXU IRUPDO DFFRXQW RI FRQIRUPDQFH IRU $11V E\ Gl
RIRQHYDOXHDSSUR[LPDWLQJDQRWKHU ZLWKLQ DWROHUDQFH
WKHRU\ LV WKDW YDOXH DSSUR[LPDWLRQ LV GH"QHG XVLQJ LQ
DSSURIFDSWXUBHRXQGHG DSSUR[LPDWLRQ EHWZHHQ YDOXHV

'H"QLWLRQ &DOXH $SSUR[L P:BIVWLSRSQ R [ L P[DA W/ K IDQY
DSSUWRID 2 [[ “[+"] SURYLGH®G
7KLV IXQFWLRQ GH QHV WKH DWRPLF XQLW RI GHYLDWLRQ RX|

SURYLVR DYRLGV DQ HPSW\ LQWHUYDO ZKLFK GRHV QRW LQW
VRPH REYLRXV SURSHUWLHV )LUVW DSSUR[LPDWLRQ GH QHV |
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/IDZ & 9DOXHDSSUR[LPDWLRQ LQWHUYDO
[2DSSUR() =\ " [ \+"
(YHU\ YDOXH DSSUR[LPDWHV LWVHOI

/IDZ & 9DOXH VHOI DSSUR[LPDWLRQ
0) [2 DSSUHID

1H[W HYHU\ YDOXSSWRODLPDWLRQ RI LWVHOI
IDZ & 9DOXH WULYLDO DSSUR[LPDWLRQ

DSSU®B(D = flg

‘H SURYH MXVW RQH RI WKHVH ODZV WULYLDO YDOXH DSSURJLF
DS S U

- GH QLWISBQURID=[[ " [+"]
[[ O [+0]

= DULWKPHWLF
[

- VHWV
f[g

$ IWK SURSHUW\ LV VR LPSRUWDQW WKDW ZH SURYH LW VHSDU
SUR[LPDWLRQ LV PRQRWRQLFLQLWY WROHUDQFH

/[HPPD 9DOXH $SSUR[LPDWLRQ ORQRWRQLFLW\
") DSSUR(D DSSURID

3URRI
DS S UR(D

GH QLVDISSQUR =[[ " [+"]
[+ ]

DVVXPSWLRQVHWYV
[0+

- GH QLWISSRID=[[ " [+"]
DS S UKD
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I1HW ZHH[WHQG YDOXH DSSUR[LPDWLRQ WR VHTXHQFH DSSUR
IRUWKLVLVWREHDEOHWRGHVFULEHKRZRQHSURFHVV WUDFI

'"H"QLWLRQ SHTXHQFH 3RLQWZLVH $SSUHRJLPDWDRRYH DSSUR[LPI
SRLQWZLVH WR VHTXHQFHYV

VHDSSURIY = F\M( \Wv= [y~ (8L GRRV \\)2 DSSUR[IYY) 9
6HTXHQFH DSSUR[LPDWLRQ KDV VRPH XVHIXO SURSHUWLHYV
/IDZ& /HDVW HOHPHQW YDOXH DSSUR]

0) VHIDSSU®B(Y VHDSSURIY

IDZ & 6HTXHQFH DSSUR[ PRQRWRQLFLW\

") VHDSSUR(Y VHDSSUWRIY

IDZ & 6\PPHWU\

\WV2 VHDSSWR([Y[V2 VHDSS R Y

‘HSURYHVRPHRIWKHVHIDFWV )LUVW DJHQHUDOLVDWLRQRI
IHPPD 6HTXHQFHV 6HOI $SSUR[LPDWLRQ

0) [V2 VHIDSSUWR([Y

SURRI

[V2 VHIDSSUWRILY

° GH’QLWIHEDS S WRY

=f\V( \V=  [YA (8L GRAV \\()2 DSSUBIINN G ©
[V2EAVI(C \Vv= [V* (8L GRRV \\(}2 DSSURII\N) 9

IV ©

= VHWYV
( [V= [V*"@BLGRHAV [Y)2 DSSURIIY)

B ORJLF
8L GRHV [\)2 DSSURII\Y

= OHPPD YDOXHV VHOI DS6)JHPLESSWR(|)
8L GRHAV WUXH

= ORJLF
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WUXH

O
1H[W ZH JHQHUDOLVH WKH DSSUR[LPDWLRQ RI WULYLDO YDOXt
IHPPD 7ULYLDO 6HTXHQFH $SSUR[LPDWLRQ
VHIDSSUR([Y=T[\g
3URRI

VHDSSURB(Y
3

IV ©

GH™QLWIHRDS S UR([Y
=f\V( \V= [V" (8L GRAV \\()}2 DSSUBIINN g *
fAV( \W= [V~ (8LGRRV \\()2 DSSUR(I[\))

= OHPPD WULYLDO YD O X HDDSSSSUOJ{ =PV L R Q
fAVi( \W= [YA(@BLGRRV \\()L2f [\)g)

= VHWZf [g=(\= )
FAM( W= [Y*(@LGRRV (\()= [\})
= VHTXHQFHYV

FAV (VW= Y

= VHWYV
f[\g

O
1H[W DJHQHUDOLVDWLRQ RI WKH VIPPHWU\ RI YDOXH DSSURJ[L
IHPPD 6\PPHWU\RI6HTXHQFH $SSUR[LPDWLRQ
\WV2 VHDSSUR([Y = [V2 VHDSSWR]Y

SURRI

\W2 VHID S SURLY
3

IV ©

OHPPDV2 VHIDSSUWH([Y
=( \W= [Y*(BLGRRV \\Y)2 DSSUR[[\DY) 1
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( W= [¥y*(B8LGRRV \\}2 DSSURIIY)

B ORJLF
( [v= \WY"(@BLGRRV \\}2 DSSURIIY)

= VHTXHQFHYV
( [V= \W7*(@LGRRHRV \\(}2 DSSURI\Y)

= OHPPPDP2 DSSUR(\Y= \2 DSSUR(D

( fV= WA EBLGRAV [Y)2 DSSURDNY)
2

IV ©

OHPPDV2 VHIDSSUWR(Y

=( \V= [y~ (8L GRAV \\()}2 DSSUR(\)) ©
[V2Z VHIDSSURI\Y

O

BHTXHQFH DSSUR[LPDWLRQ LV PRQRWRQLFLQ WKH WROHUDQF|

/HPPD 6HTXHQFH $SSUR[LPDWLRQ ORQRWRHJDBISW B[V
VHDSSURIY

VLD SSURILY
2

IV ©

GH™QLWIHRDS S UR([Y
=f\V( \V= [V~ (8L GRAV \\()2 DSSURIY g ©
PAMO W= [y (8L GRRAV V)2 DSSUR(IVY) 9

2 OHPPD YDOXHDSSUR[PRMSSUR() DSSURID 2

VHWYV 2
f\8VJ( \W= [y*(B8LGRRV \\}2 DSSUR(I[N) 9 9
> 2

_ GH’™QLWIHRDS S WR([Y

=f\V( \W= [V (8L GRAV \\()2 DSSURINY g ©
VHTD S SUR(IY

$ FRQVHTXHQFH RIPRQRWRQLFLW\LQ WROHUDQFH LV WKDW Wk
WKH VHW LQFOXVLRQ RUGHU
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/HPPD /HDVW (OHPHQW VHDSSU®([Y VHDSSURIY

VHIDSSU®B(Y VHDSSURIY

= OHPPD WULYLDO VHTXHQFHBIBSRUBE Y W L R
fI[\ VHIDSSUWR[Y

= VHWV
[V2 VHD S SUR([Y

= OHPPD VHTXHQFHV VHOO0)D$BRURHLDSSUR([Y
WU X H

‘H OLIWHG YDOXH DSSUR[LPDWLRQ WR VHTXHQFH DSSUR[LPDWL
PDWH WUDFHV 1RZ ZHOLIW VHTXHQFHDSSUR[LPDWLRQ WR SU
RIWUDFHV OHDGLQJ WR BGIH QRIMNALRPKR Z WKIRWIRUPV ZLWKLC
"WRB ZH JHQHUDWH DOO'DFFSISR(DEDWH EHKBYLRWKWRIUHTXLUF
4 WR KDYH RQH RUPRUH RI WKHVH DSSUR[LPDWH BSED®RLRXUV
JHQHUDWHY DOO WKH UHTXLUHG EHKDYLRXUYV

'"H'QLWLRQ &URFHVV $SSUR[L&SIMMDID

$SSURII 2 YDUE WU3 w XSGI(Y
XSONY 2 WFf V VHIDSSURIWUW W W

'HFDOO WKLV GH QRXNALIRWHIR@ NH WKH WHUPLQROR/MH SDRP B30 Y
VLPXODWLREV&KDS @ ZKHUH +RDUHDQG +H XVHWKHP LQ WKH
SDUDOOHO E\ PHUJH RSHUDWRU 7KHGH QLWLRRQWWDWWYV ZLW
LQWURGXFLQJ D QHEZ2ZLEFKDEXOHN QRW EH ITKHVLYDULDEOH UHF
WKH YDOWHIRIRBH YV H[HFXWH GG/ U 1H[W ZH H[HFXMMWK LWV OLVW
SURJUDPPLQJ YDULDEOHV MXX¥®@BQWFVBHE E\ WKH HBHRBXWLRQ R
)LQDOO\ WKHXSHEPWEBQWHY WKH WUDFH 7KHDX[XSDBNUY\GH Q

JHQHUDWH VIWKWHBIS\'S {R(WUW V& \§ +HUWLUV WKH WUDFH SURG X
E\3 DQBGLY WKH YDWXHRRUGHG BHVRUUHFXWLRQWUWER WKH FRQ
WULEXWLRQ WR WKH WUDFH PBGHHKHN WKW SBEREHHWKHQVLRQ JH(
DOO SRVVLEOH RFFXUUHQFHV ZKHUH WKLYV $rRE$W RRIP DWUWUR S0 P
QDOWMY DVVLIQHG WKH YDOXH RI RQH RI WKW H DSQ WRJLY ZW\L R
$SSURI GHVFULEHVY DOO WKH DFFHSWDE CBH D7KIWRX M/ PDRA LVRIQR
VI\PERDIRU DVVLJQPHQW IURP D VHW LV $EULDO HVTXHOEOHQG
ZLWK VHPDQWLF SUHFLVLRQ

7KHUH DUH ODZzZV IRU WKLV VLPXODWLRQ )LUVW WKHUH DUH V
UHODWLRQ 7KHNIGNODIWLRIOPSO\ WKH LGHQWA WH [WK®&®BWINVR Q

DQWLPRQRWRQLFLQLWY WROHUDQFH 7KLV ODZ OHPSIMURR WK F
UHODWLRQ
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/IDZ & ,GHQWLW\

X SONW= AA

/IDZ & $QWLPRQRWR QISEMVY\ R |
") (XSON'Yv XSGNY

/IDZ& $QWLPRQRWRG@BBIMRYRI
") ($SSURIYv $SSURII)

/IDZ & IRFDO EORFN
[ QRW IUHH (@ BiP= H 3= 5 (JH[])

‘H WDNH WKH ODZ IRU D ORFDO EORFN IURP WKH WKH-RUE\ Rl UH|
&KDS @ 7KHDVVLJQPHQW YQMWKH SXRFNWVVODZ VLPLODU WR ac¢
DVVLIQPHQW« LQ WKH UH’ QBRH @V ADDXXK\OWNVRAXWKH LQLWLDO Y
RI[ DQG WKH UN\DAOVE MY 6XSSRVH ZH DOVR NQRRVWIKDMM L Q
WKHQ ZH FDQ UHPRYH WKH GHFRDW VW DR RIUPDWLRQ LV YDOL
SUHFHGLQJ SURFHVV KDV WHUPLQDWHG ,¥DW: KBV RRXWWKH ¢
EHKDYHABVH FRYHU WKLV FDVH E\ DSSO\LQJ WKH KBDOWKYQHYV
GHULYDWLRQ H[SODLQV WKH ODZ :HFDQ XVHLW WR H[SDQG WK
VLPXODWLRQ

YDUE W U3 w XSGNY
- [ QRW IUHH (QDP=H 3= 5 (JHI]))
5 (3w XSOGNYIWW
= DOSKDEHW H[WHQVLRQ VXEVWLWXWLRQ
5 (37 (R W UXS.OGNY
= GH QLWLRQ
5 (37 (= WUWDRF V VHIDSSURIWUW W \g)
= UHODWLRQV
5 (9 WUV IWUMY (W= WU WaF V VHIDSSURIWU W W W)
= VHWYV
5(9WUWWV: VHDSSUR(WU W JWUMB (W= WU (V= WU W)

= ORJLF
5 (9 WU JIWUMAY WUWUVHTDSS WB(WU WU
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7TKHUHVXOWLVDQRQ DOJHEUDLFGH QLWLRQ IRU JHQHHW DWLQ.
KDYHDOUHDG\ H[SODLQHG WKH QHHG WR DSSO\ WKH KHDOWKLC
ZLWKLQ WKLV UHFRUGV WKH “@DOKWHI EYA RMPOVEKNG WQIDFH KDV W
SDUWV WKH LQWYWQDOMWHIDARHUW DGGHG B\ HKH F KWW QWUJU, W LV

WKHVHHYHQWYV WKDW ZH DSSUR[LPDWMUQRW WKRVH HYHQWYV L

‘H XVH WKH VHTXHQFH GLITHUHQFH RSHUDWRU LQ WKH VLPXOL
DOJHEUDLF VWDWHPHQWYV 7KH QH[W OHPPD HVWDEOLVKHV Wt
XSGDWHUHODWLRQ

JHPPD :HOO GH QHG XIS\GWR |

WE W B, w

= UHODWLRQV
(3-aWw

= UHODWLRQV
(37 (W= W WW

= DVVXPSVBILRBQ
(37 WUWNU(RE W W

= VXEVWLWXWLRQ
WP WUWU(RE WU

) ORJLF
W Wu

I1RWLFH WKDW WKH XSGDWH UHODWLRQ5LY QRW D SURFHVV W |
IHPPD 8SGDWH 5vQ-W

X SGNH 9V

= GH QLWASR@)= Wf V VHDSSUB(WUW W W
5 (W2f V VHIDSSUR[WUW W W)

= GH QLVBLR®@ AR ZDI3wW3
AR ZDIBWW2F V VHIDSSUB[WUW W W

) UHODWLRQV
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WUW® zDBWW2F V VHIDSSWRIWUW W W

= VHWV
WUW® zZDIBW V VHIDSSUR(WUW W B Vv

) VHTXHQFHV
WUW® zD1Bww WU

IHLWKHB LV LW
IHPPD 8SGDWH 5vVQ-W

5 (X S.ON)

= GH QLWISEBB'Y2 Wf V VHIDSSUR[WUW W
5 (5 (Waf V VHIDSSUWRI(WUW W& W)

= UHDFVBL(BH3)= 5 (5 (3)
5 (5 (Waf V VHIDSSUR[WUW W W)

= GH QLVBLRE 3Jhi: WU WW WU
5 (VWf V VHIDSSUB(WUW W \W)[hi; WU W W WU

= VXEVWLWXWLRQ
5 (WUWM V VHDSSURh W W W)

6 GH QLWISEBHY2 Waf V VHIDSSUBIWUW W W
X S OGN"Y

'HSURYH WKW LV WKH UHODWLRQDO LGHQWLW\
IDZ & ,GHQWLW\ XSCDNIH AA

X S GNay

= GH QLVXISRE) = Wf V VHIDSSUB(WUW W W
W V VHIDSSUR(WUW W g

= OHPPMHDSSUB([Y=f\g
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5 (W VfwWUy W W)

= VHWYV
5 (Wf B (W UVY)

= VHTXHQFHV
5 (W-Rf WU

= UHODWLRQV
5 (W& WU

= UHODWLRQV
5 (AA

- UHDFWLYH
AA

8SGDWH LV DQWLPRQRWRQLF LQ LWV WROHUDQFH
/IHPPD $QWLPRQRWR QISEMU\ R

") (XSONYv XSGNY
3URRI

XSONY

= GH QLWISR® W V VHIDSSURB(WUW W W

5éWEfV\H£DSSQRmNUW W \g)

2 OHPPD VHT DSSUR[ PRQRHID SSUR([Y \HfDSSWWHVE

>
VHWYV :

5 (W2 V VHIDSSURIWUW W W)

= GH QLWISRs® WRF V VHIDSSUBIWUW W W
XS GN'Y

]

$ FRQVHTXHQFHSIS\SSWRPWOVR DQWLPRQRWRQLFLQLWY WROHU
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IHPPD /HIW $QWLPRQRWERRIBERW\ R
") ($SSURI IV $SSUR)X )

SURRLUHFWO\ IURP WKHDQWLPRSIIRWRQLFLW\ RI
O]

3URFHVV DSSUR[LPDWERRWYUBIQ 7KBWMAXHDIOWK\ WKHQ VR LV
VL P X O DMBLSRIR)[ 3

7TKHRUHP $SSUR[ORVXYB@ DSSUR[LPDWHG SURFHVV LV D UHDFWL

$SSURII LB KHDOWK\

SURRGHH WKH IROORZLQJ UHDFWLYH KHDOWKLQHVYVY OHPPDYV
]

JLUVW WKH DSSUR[LPDVBHIGHDURFEKWVV LV
/JHPPD $SSUR[FORVHGSUR[?

$SSURIS5 (3= 5(3SSURIS5(I)
3URRI

$SSURIS(3)

= GH QLVBSBQRI[3= YDUE WU3 w XSGNY
YDWE WU5 (3w XS ONY

B UHDOWLRQV

YDUE WUS (3 ) 5 (XSONY

UHODWLRQV OHPP DX SV X S ON'Y
YDUE W (3. ) 5(XSONY HQGV

= UHODWLRQV
5(YDUWE WU5 (3. ) 5(XSONY 5(HQ®

) UHDEWLYH
5(5(YDWE WU5 (3. ) 5(XSONY 5(HQGY

) UHDFWLYH
5 (W U)X H
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1H[W WKHDSSUR[LPDWHG BHREGMXKY LV
IJHPPD $SSURB[ FORVHBSURS

3URRI

5($SSURI ) .
2 OHPPD DOWHUQDWLYH GH QLWLRQ 2

$SSUR)= 5 (9 W Jhi: W WW W6 WUWUVHDSS UBIW WU
5 (9W 3hi; W WWWB WUWUVHTDSS W RIW WU

GH QLVBLRE 3hi; ViU W W WU
(O W 3hi; W WW WV VWUWUVHTDSSWRIW Whi: WU W W WU

= VXEVWLWXWLRQ
oW 3hi; W WWWMi; WUWW WY WUWbLI2 VHTDSSUR([Whi)

- VXEVWLWXWLRQ
9 W Zhi; Whi / WWHB WUWbLI2 VHTIDSSUR(W

= VHTXHQFHV
9 W Fhi; WW B8 W UWUVHTDSS WRIW

= ORJLF
9 VW (V= WAUW Jhi; WW W8 VWU WUV HTDSS WR(IW

B VHTXHQFHV
OVW(W V WU 3hi; wWWWB VUWUVHTDSS UR(W

= ORJLF
OV 3hi;V WWWB WUWUVHDSSURIV WU

= ORJLF
9 W dhi; W W W B WU WAV HTD S S UBIW WU .
2 OHPPD DOWHUQDWLYH GH QLWLRQ =

$SSURI= 5 (9W Jhi: W W W B WUWUVHTDS S WBIW WU

'RF X!
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$SSURX I

]

)LQDOO\ WKH QRQ DOJHEUDLF H[SUHVVLRQ RI WKHNSLFUXROD W L |
LYY KHDOWK\

‘HQRZ SURYHD IHZ OHPPDV DERXW SURFHVV DSSUR[LPDWLRQ
WLBQSURII3) FROQWBLQWHOI 7KDW LV SURFHVVHV VHOI DSSUR

IHPPD 3URFHVVHV 6HOI $SSUR[LPDWH
$SSURIIV 3
3URRI

$SSURX I

= GH QLVSSBQRI[3= YDUE WU3 w XSGNY
YDWE WU3 w XSGN'Y

v OHPPRXSOGNYV XSGNQ
YDWE WU3 w XS GNOY

= OHPPXSONI= AA
YDUE W U3, w AA

- UHODWLRQV
YDWF WUS w

B UHODWLRQV

]

1H[W SURFHVV DSSUR[LPDWLRQ LV DQWLPRQRWRQLFLQ LWV W
JHPPD $SSUR[7ROHUDQFH $QWLPRQRWRQLF

"A(3v 4)) ($SSURIIIV $SSURY 4)
3URRI

$SSURX I
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= OHPPBSSURII= 5 (9W IWHB WUWUVHTDSSUWRIW WU
5{9 W WD WU WLVHD SSUR(W WU

° OHPPD ") VHDSSUR[Y VHDSSURY -

PRQRWRQLBLW)\ RI v
5 (W IWWB VUWUVHTDSS URB[W WU

v PRQRWRQLBLW\ RI
5 (9 W 4[WWB WUWUVHTDSSWRIW WU

= OHPPBSSURII= 5 (9W IWWHB WUWUVHTDSSUWRIW WU
$SSUR) 4)

'"H"QLWLRQ &SSUR[ WKHRU\ FRQIRUPDQFH
4 FRQ) 3= $SSUR[I v 4

‘HQRZKDYHDOO WKHPDWKHPDWLFDO PDFKLQHU\ WR GH  QH FF
'H"QLWLRQ &RQIRUPDQFH

4 FRQ) 32 $SSUR[IV 4

7KLV VD\V AWK RUPS VERWKLQ WKH WRIOHUD DEHSSUR[LPDWLRG
RI3 1RWH WKDW FRQIRUPDQFH LV D NLQG RI SUHRUGHU LW LV L
FHUWDLQ VHQWBDSSUR[LPDWLR@ERV"'DDSSUR[LPDWLRERQ

LV(D®") DSSUR[LPDWLR®IRM SVHXGR WUDQVLWLYLW\ H[SUHVVHYV
RI XQFHUWDLQW\RYHU GHVLJQ VWHSYVY :HSURYH WKH "UVW UH\

/JHPPD &RQIRUPDQFH LV UHpH[LYH
3 FRQ) 3
3URRI

3 FRQ) 3

= GH QLWMLAFR®) 32 $SSUR[IvV 4
$SSURI IV 3

= ODBSSURI IV 3
WU X H
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]

7TUDQVLWLYLW\N LV QRW TXLWH VR MRWQIDI DIKVBIRBRYP Y GWKIHQ
5 FR@I") 3 WKHWROHUDQFHV DFFXPXODWHDV ZH PRYH GRZQ W

DUFK\ &RQIRUPDQFH LV WUDQVLWLYH RQO\LQ WKLV VHQVH 7
OHPPD WKDW SURYHV WKDW YDOXH DSSUR[LPDWLRQ LV WUDQYV

/HPPD 9DOXHDSSUR[LPDWLRQ LV SVHXGR WUDQVLWLYH
[2 DSSUR(HV™ V2 DSSUR(]) ) [2 DSSUR{")(])
3URRI
[2 DSSUR()"™ V2 DSSUR()
= OHPPDP2 DSSUB([)=\ " [ \+"
\ [ \+ A1 " A ]+
) DULWKPHWLF
] " [~ ]+ +" \+ [
) DULWKPHWLF
I G R

= OHPPDP2 DSSUB[)=\ " [ \+"
[2 DSSURL")(])

1RZZH OLIW WKLV WR VHTXHQFHYV
IHPPD 6HTXHQFH DSSUR[LPDWLRQ LY SVHXGR WUDQVLWLYH

[V2Z VHDSSURMY™ \V2 VHDSSUR([Y ) [VZ VHIDSSURL")(]Y

SURRI

[V2 VHDSSURQ\Y " \V2 VHDSSUR(Y
2

IV ©

GH™QLWIHRDS S UR([Y
=f\V( \V= [V (8L GRAV \\()2 DSSURIY g ©

( [v= \WW"(@LGRAV [()L2 DSSURDNYY "
( \v= ]1y* (8L GRRV \\}2 DSSURINY)
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= ORJLF
( [v= AWy~ ( W= Jy”
(8L GRHAV [\Y)2 DSSURBQNNYY ™ \\(}2 DSSUR[INY)

) OHPPDP2 DSSUR()" \2 DSSUR(])) [2 DSSURL")(])
( [v= WA \WV= J¥y*(B8LGRHAV [()2 DSSURL")(I])

) ORJLF
( 8[V: IV (8L GRHV [\)L2 DSSURHL")(]I\DY)
2

IV ©

GH™QLWIHRDS S UR([Y
=f\M( \V= [V" (8L GRAV \\(}2 DSSUBINN g *
[V2 VHIDSSUR{")(]V

]

1HW ZH SURYH WKDW SURFHVV DSSUR[LPDWLRQ LV DFFXPXOD

$SSURISSSURI I = $SSURE ")(I

7KLY ODZ LV DNLQG RI SVHXGR LGHPSRWHQFH
IHPPD BURFHVV DSSUR[LPDWLRQLV DFFXPXODWLYH

$SSURI$SSURI I

= OHPPBSSURII= 5 (9W IWHB WUWUVHTDSSWRIW WU
5 (W $SSURI I[WWB V§UWUVHTDSSURIW WU

OHPPBSSURII= 5 (9W IWHB WUWUVHTDSSWRIW WU

5 W(5 (9W IW]U
A Vi UWUVHTD S S WRIW WY WW U
AV UWUVHTDSS {RIW WU

= UHDFWLYH SURFEHY3)H V3

5 (9 W (9 W JWWU
AV UWUVHTD S S WRIW W)W U
AV UWUVHTDSS {R(W WU

- ORJLF
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5 (9 WX IX WU
AW WUVHDSSUWR[X WU

AV UWUVHTDSS {R(W WU .

OHPPDPV2 VHIDSSUR(\Y” \V2 VHDSSURY -

) [V2 VHDSSUR{"(]Y 1
5 QWX IX VB WUWUVHDSSURL{")(X WU

8
2

= OHPPBSSURII= 5 (9W IWHB WUWUVHTDSSWRIW WU
$SSURE ") I

1RZ ZHFDQ SURYH WKDW FRQIRUPDQFH LV SVHXGR WUDQVLWL
IHPPD &RQIRUPDQFH LY SVHXGR WUDQVLWLYH

5FRQE) 4~ 4 FRQ) 3) 5FRQHK") 3
3URRI

(4 FRQ) 93~ (5 FRQ) 4)

GH QLWLAR®D) 3= $SSURI IV 4
($SSURJ IV 4)" ($SSURI4) Vv 5

) OHPPD ULJKW PRQRWRSUFELW\ RI
($SSURIS$SSSURI IV $SSURN4) » ($SSURI4) Vv 5)

) WUDQVLWLYLW\RIUH QHPHQW
$SSURIS$SSSURII Vv 5

) OHPPBSSURI$SSURII)= $SSURF ") 3
$SSURFE ")V 5

= GH QLWIAR®P) 3= $SSURI IV 4
5FRQHKF") 3

]

7TKHDSSUR[LPDWLRQRIDUHDFWLYHSURFHVVLVLWVHOIDUHDF
ODWH LWV SUHFRQGLWLRQ DQG SRVWFRQGLWLRQ 7KHQH[W W.
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IJHPPD $SSUR[WKHRU\ SUHFRQGLWLRQ
. ($SSUR(5 (3LF )= RN8 WUVHDSS WU W U IL[WAUW/UM U
IJHPPD $SSUR[WKHRU\ SRVWFRQGLWLRQ

($SSURIS5 (3LF )"
= RN (8 WUVHTDSSUWR(WUW U 31[ WAUW/UWAU
) (9 WUVHTDSSUWR(IW U W U R[WAUWUMU

‘H FDQ SXW WKHVH WZR UHVXOWV WRJHWKHU WR H[SDQG DQ D
VLJIQ

7KHRUHP$SSUR[ WKHRU\ DSSUR[5 5 GHVLJQ H[SDQG
$SSURI5 (3F )= 5 (9 WUVHIDSSWRIWUWU(3LE 32)[ WAUW/UMU
[ DSSUR[PLDMHWKLWKKMQOVR DSSUR [PZDWHLMY [[[
/IHPPD $SSUR[WKHRSSURIPPHWU\

[2 DSSUR([)= \2 DSSURID

‘HJIJLYH WKH IRUPDO GHSAWIRIQFRIUHTXLUHY WKDW WWH IDHH Y
SUH'[RI WKHWWBMNWWHMWR EH ZHOO GH ' QHG

'H' QLWLRQ &SSUR[ WKHRUW XSG

(W WY XSONY= WBFf V VHIDSSUWRIWUW W \g
'"HVSLWH WKH F K X3 BXDH®S S UR[V V8 LKOHD O W K\
IJHPPD $SSUR[WKHRU\ $SSUR[LVS5
$SSURI[I= 5($SSURII)

1RZ ZH KDYH WKH IRUPDO GISSURYLRQ RI
'H'QLWLRQ &SSUR[ WKHRU\ $SSUR]
$SSUR[I=( YDUE WU3 w XS GWU

+HUH DUH WKH SURSHUWLHV

/IDZ & $SSUR[WKHRU\ DSSUR[LQWHUYDO
[2 DSSUB)=\ " [ \+"
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'"H"QLWLRQ &SSUR[WKHRU\ YDOXHDSSUR[LPDWLRQ

\2 bssury=1 " \ [+

IHPPD $SSUR[ WKHRU\ YDOXH DSSUR[ V\PPHWU\

[2 DSSUR([)= \2 DSSURID

3URRI
2 DS SR
[2 DS'S URY .
=
_ ° /Dz& $SSUR[WKHRU\ DSSUR[LQWHUYDO
[2 DSSUR[)=\ " [ \+" v
U R
8 9
=
_ 2 $ULWKPHWLF WKHRU\ FKDLOQHG LQHTXDOLW\
>
(O E B=(D B~"(E B ’
W S B
g L1 9
=
_ 2 $ULWKPHWLF WKHRU\ DGGLWLYHLQYDULDQFH
>
(D F B=(D E+ B ’
\o[etA
g | [ 9
=
_ ? SULWKPHWLF WKHRU\ FKDLQHG LQHTXDOLW\
>
(D E B=(D B"(E BH ’
1] \ +II
Lg [ 9
>
_ ® "W OLWERQ $SSUR[WKHRU\ YDOXH DSSUR[LPDWLRQ
>
\2 DSSUB)=[ " \ [+" ,

\2 DSSUHRID

7KH IROORZLQJODZ LV QHHGSSR BN RZHOW IGHWVQ H G
/IDZ& 5HODWLRQ WKHRU\ LQLWLDOLVH®BOKKDBOBK\H[WHQV

(W W ) (W WU

IHPPD $SSUR[ WKHRU\ ZHOO GHKKSGW®QHVYV RI

(W W ) (W Wu
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3URRI
Wg W LB, w
2

9
>
DVVXPSWLRQ
>
3 LVl :

WE WS (3)+ w

N/ QO

5(3= 3" (WUWU
W 3™ (WUWU w

N o

3= 30 ([°= D
WBA (WUWU (e W

N o

IDZ&
[:= H 3= JHI]]
(3" (WUWUB (W= W W W
= /IRILF WKHRU\
(37 (WUVDW B~ (A= WW W

= /IRILF WKHRU\
8 9
2 >
DVVXPSWLRQ
>
WQRW IUKH LQ
37N (WUWU (N WW W
= JRILF WKHRU\
Jwer (WUWu (W= wu
= /RILF WKHRU\
37 (WUWU (%= WU

/IRJLF WKHRU\
(W wWu

'H' QLWERRQ'HVLJQ WKIBR

'H" QLWERRQ5HODWLRQ WKHRU\

SRER&KDUW DQG 84 3XEOLF 'RFX

\

v Qv ©

9
>

DOSKDEHW H[WHQVLRQ
>

>
5HODWLRQ WKHRU\ OHDGLQJDVVLIJQPHQW

>

VXEVWLWXWLRQ

VXEVWLWXWLRQ

VXEVWLWXWLRQ

JHLEQL]

SURSRVLWLRQV
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IHPPD ([SDQG $SSUR]
$SSURI[I=(9 WU IWAUWUW W W (WUVWY WP VHIDSS WRW U WU
3URRI

$SSURIY

9
2 >

JHPPD $SSUR[WKHRU\ $SSUR[LV 5
$SSURI3I= 5($SSUR2I)

5§$SS UR 3)
2

9
'"H QLWERQ'HVLJQ WKISR O\
5(3= 3% (WUWU v
$§SU(R)[3)" (WUWuU

>
2 '"H"QLWERRQ $SSUR[ WKHRU\ $SSURJ

$SSUR[I=( YDUE WU y XSGWU
(YD BVIV U3y XS GWY (WUWU

9
> >

/IDZ& 5SHODWLRQ WKHRU\ LQLWLDOLVHG DOSKDEHW H
> >

(W= W y) (W VU )
(YSDU:V\WU&WA(W WU XSGEWY (WUWU
2

9
=

/IDZ& 5HODWLRQ WKHRU\ LQLWLDOLVHG DOSKDEHW H

> >

(WE W )) (W Wu :

(YD WV U3 v (W WU XSGWY (WUWU

9
P >

'"H"QLWIERQ5HODWLRQ WKHRU\ LQLWLDOLVHG EORFN
[ QRW IUHH QD= H 3=(9[[° IHD) ©
(O (W WU 3w (W WU XSONY) * (WUWU

=
2 'H" QLWRRQ5HODWLRQ WKHRU\- VHTXHQFH

3 4=9[ d[/[" 4L/ [ 1
(9 VWL (W WU 3 LWL VA (W WY XS GREPT Wil W ™ (W U W)U

>
2 'H" QLWERRQ5HODWLRQ WKHRU\ DOSKDEHW H[WHQVLRQ

3= 3" ([°= |) 7
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(O WWVW,Lyv (W WU
A3
A CRE W WL VG WY
(W WU
N X SONYL WL W iy
A (WUWU

/IRJLF WKHRU\ VXEVWLWXWLRQ

(9 Wivw, v (W WU
~ WL Ve WY
A= W
MW WU
N X SONWL WU W Iy
A (WUVRU

/IRJLF WKHRU\ SUHGLFDWHYV
(O WwW,uv WLl VWA (W= WU (W WU XSONY[ WLy Wiy (WUWU

/IRIJILF WKHRU\ SUHGLFDWHYV
(O WLV JWLy VW (W= WU (W WU XSGNY[ WU Wi~ (WUWU

/IRILF WKHRU\ SUHGLFDWHYV
(O U WU W W™ (W WU XSONYL WY W " (WUWU

>
< '"H" QLWERRQ$SSUR[ WKHRUWUXSG a

T (W WY XSONY= WRF V: VHIDSSURBIWUW W \g ©
(O WU IW,Uv W W~ (W2 V: VHIDSSURIWUW W o[ WU W iy~ (WU WU

/IRIJLF WKHRU\ VXEVWLWXWLRQ
(98vuus[w;uN/Wu9}/A WaJ v VI—LTDSS%‘F)I([WU WU WAUW) A (WUWU

>
< 6HW WKHRU\ FRPSUHKHQVLRQ

[2f \:7 (\V)g=9\:7 ([= (V) v
OWUIWWWWH" 9 V VHIDSSUR(WU WU(WE WAUY) ~ (WUWU
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9

6HTXHQFH WKHRU\ GLEIIHUHQFH

TUXY) (=R R=(w VX

OWUIWWMW 9 V VHIDSSUR(WU WU(\V= WU WUV (WUWU

8
3

= JRILF WKHRU\ SUHGLFDWHYV
(9 WU JW,UN ¥ W VP U WUV HTDSSUWRIWU WU (WUWU

= /IRJILF WKHRU\ SUHGLFDWHYV
(O MUV U(WE WU WU WU W WE WU WUV HTD S S URIWY" (WUWU

=
° GHTXHQFH WKHRU\ GLIIHUHQFH

(X V) (V= B=(WV %"
(9 WUV U(WE WAUw)l IwW,uN v W~ WU WUVHTDSS WRIWYA (W UWU
- /IRJLF WKHRU\ SUHGLFDWHYV
(9 WU IWAUW;LY W Wyr VU WUV HD S S U'R(WYA (W U WU

B /IRJLF WKHRU\ SUHGLFDWHYV

(9% U IWUW,UN W ™ WU WUV HTD S S URIWIS (W UVU
2 /IHPPD $SSUR[WKI—DFSLS\UR/BPPHWLEJ\
[2 DSSUR()= \2 DSSUR(I 1

(9 WU IWAUWUN W~ WP VHIDSS UR(WU WY (W UWU
- /IRJLF WKHRU\ SURSRVLWLRQV

(9 WU IWAUW; UV W W~ (WUVWU WR VHTDSS RV U WU

O
&RUROODU\$SUR[ WKHRU\ $SSUR[LV D UHDFWLYH GHVLJQ
$SSURIY= 5 (: ($SSURI3I) F($SSURII) Y

3URR$SSUR[3I LV D &63 SURFHVV C
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IHPPD $SSUR[ WKHRU\ UHDFWLYH GHVLJQ QRW ZDLWLQJ

$SSURIS5 (3LF X))
=8 WUVHTDSS WKW U W U 3[WAUW/ULMU

9 WUVHTD S S UWR(W U W U 2[ WAUW/UM U
3URRI

($SSURIS (3LF 32)).

>
< 7KHRUHP$SSUR[ WKHRU\ DSSUR[5 5 GHVLJQ H[SDQG

$SSURI[5 (3LE R)= 5 (9WUVHDSSURIWUWU(3LE 32)[\/vfj‘uv»g/u/ﬂ)uv>

(5,(0 WUV HDSSUWRIWUWU(5 (3LF 32))£WaUW/U/\(M)J|

>
2 /IHPPD &63 WKHRBUQRW ZDLWLQJ

T (5 (3)i= 3 v
(9 WUVHDSSURIWUWU(5 (3L 32)) WAUW/UMAU

- /IRJLF WKHRU\ VXEVWLWXWLRQ
9 WUVHDSSURIWUWU((5 (3LE 32) WAUWUMAY

= JRILF WKHRU\ VXEVWLWXWLRQ
9 WUVHTD SSUR(VWUWU(5 (3LF 32))}f’v\ﬁ‘gw/wﬂu

p
< /IHPPD &63 WKHRBUQRW ZDLWLQJ

T (5(9)= 3 v
9 \éuuv HIDSSUR(WUWU(3E R)YWuwumu

>
2 JHPPD '"HVLJQ WKIBREMVLIQ QRW ZDLWLQJ

7 (3F 4)=(3F 4) 1
9 WUV HTDSSUR(WUWU(3LE 32|)[V\PUV\;5/LN€§]U

2 'H'QLW&RQ'HVLJQWKISRGHVLJEQ
7 (3F 4)= 5(3° 4) v
9 WUVHIDSSUWR(WUWU(3L," 5(3)) WUw/UuhU
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9
'"H' QLWERQ'HVLJQ WK ISR 0\
>
5(3= 3" (WUWU :
9 WUVHDSSUR(WUWU(3L" 22" (Wuvmp\/\PUVé/uNju
2

8
3

/IHPPD '"HVLJQ WKHRU\ GHVLJQEVXEVWLWXWLRQ
[LVORMNRY) (3" 4)[H[I=(IH[]" 4[H])
9WUVHDSS W'B(V U WU(sl}WmPuvuéu/\S]U RPWAUW/UA B (W U WU W)Y

_ < 6HTXHQFH WKHRU\ PRSRWRQLFLW\
V B w 7
9 \éu UVHTD S S UB(W U W U(3L{'WAUw/Us U &W\é\ﬁuvwwﬂp
2

/IDZ& '"HVLIJQ WKHRU\ H[LVWI—%QWLDO GHVLJQ
T (3 4)=(8[ 39 4 1
8 WUVHTDSS RV U W U 31 YWAUW/UM U

9 WUVHTDSSURIW U WU 2PWAuw/UumU

/HPPD $SSUR[WKHRU\ $SSUR[SUHFRQGLWLRQ
. ($SSUR[5 (3F R)!= RN8 WUVHTDSS WR(W U W U 31[WAUW/UMU
3URRI

. $SSURIS (3LF )| o

% $SSUR[ WKHRU\ UHDFWLYH GHVLJ%QRWZDLWLQJ

$SSURI[5 (3LE X)),
= = 8 WUVHTDSSWR(W U W U 3L[WAUW/UM U §

9 WUVHTDSS UWRIW U WU R[WAUWUMAU °
: (8 WUVHTIDSS UWR(W U W U 31L[ WAU W/UN U

9 WUVHTDSSUWR(IVU W U 3R2[WAU WU



5RER6%3,(16 5SRER$UFK 5RER&KDUW DQG 84 3XEOLF 'RFX

8 9
=

< /IDZ & '"HVLJQ WKHRU\™ DERUW
> . >
(3> 4)'= RN 3 :

 (RN: (8 WUVHTDSSUWR(WUW U 31 WAUW/UMAL)

= IRILF WKHRU\ SUHGLFDWHYV
RNS8 WUVHTDSS WR(W U W U 3L[WAU W/UQ U

/JHPPD $SSUR[WKHRU\ $SSUR[SRVWFRQGLWLRQ

($SSURI5 (3LF )"

RN (8 WUVHTDSS WR(VIU W U 3L WAUW/UMAU
)
(9 WUVHTDSSUWRIW U W U 2[ WAUW/LM
3URRI
($SSURIS (3LF 2)))"

$SSUR[ WKHRU\ UHDFWLYH GHVLIJEQRW ZDLWLQJ
$SSURIS (3LF ),

= § _8WUVFLTDSSL(F)([V9UWU31[V\PUW/U’@U

= VRARRARAN/ M)WUKX@UV@

9 WUVHTDSSWR(IVWU W U R[WAUWUWAU

(8 WUVHTDSSUR(IVWUW U 3[WAUW/LM U

9 WUVHTDSS WR(W U W U R[WAUW/UM U

)W

= /IDZ& 'HVLJQ WKHRU\ QRWIDERRMN 3% 4V
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RN
A (8 WUV HTDSSUWR(W U W U 31[ WAU W/UMU
)
(9 WUVHTDSSUWRIW U W U [ WAUW/LM
O
&RUROODU\\$SSUR[ WKHRU\ $SSUR[UHDFWLYH GHVLJQ
$SSURIS5 (3LF R))
= 5 (8 WUVHTDSSUWR(IWU W U 31[WAUW/ULMU
j:
9 WUVHTDS S WR(VIU W U R[WAUWUMU
3URRI

$SSURIS (3F 2)
3

9
>
7KHRUBP &63 WKHBUS GHVLJQ SURFHVV

3L KHDOWRE 5 (: 3/ 3Y v
58(: ($SSUMIS5 (3LF X)) F($SSSURIS (3LF R)Y

/IHPPD $SSUR[WKHRU\ SUHFRQGLWLRQ
. ($SSUMR)[5 (31F )= RN8 WUVHTDSSWRIWU W U 31[WAUW/UN
= /HPPD $SSUR[WKHRU\ SRVWFRQGLWLRQ
($SSURIS5 (31F )"
= RN (8 WUVHTDSSUWR(WUW U 31[ WAUW/WAU
) (9 WUVHTDSSWRIWU W U 2[WAUW/UMU

5 (RN8 WUVHTDSSUWRIW U W U 31[ WAUW/ULM U
j:
RN (8 WUVHTDSS WR(W U W U 31 WAUW/UM)
)
(9 WUVHTDSS UWR(IVU W U 2[WAUW/LMU
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I MR ©

8
/HP P D& '"HVLIQ WKBRGOHVLRRSUH
(3F 4)=(RN 3F 4)
§ /HP P D& '"HVLJQ WKI-SRGHVLHQSRV%/
(3F 4)=(3F RN 4) ’

5 (8 WUVHTDSSUR(W U W U 31 WAUW/UN U
j:
(8 WUVHTDSSUWR(IWU W U 31[ WAU W/LMQU
) )

(9 WUVHTDSS WR(IVWU W U 2[WAUW/LMU o
/JHPPD& 'HVLJQ WKBRGBHVLJIQ SUHFRQGLEWLRQ VLPS

(3F 3" 4)=(3F 4) ’>

8
2

5 (8 WUVHTDSS UR(IVIU WU 3[WAUW/LMU
j:
9 WUVHTDSS UWR(IVWU W U R[WAUWULU
)

O]

2XU QH[W WKHRUHP LV DERXW WKH FRQIRUPDQFH EHWZHHQ W.
SDQGLQJ WKH DOJHEUDLF VWDWHPHQW RI FRQIRUPDQFH W |
VWDWHPHQW ZLWK WZR DVVHUWLRQV ZKLFK DUH VRXQG FRQG
IRUPDQFH EHWZHHQ WZR UHDFWLYH GHVLJQV XQGBHU MIHKHDO
GLVWLQJIJXLVKHYVY EHWZHHQ ZDLWLQJDQG "QDO VoWBWHAR) ,I| WKH
FRQIRUPV Z'LWRWXH UHDFWLYRBLEHRLWKHQ ZH KDYH

$Q DVVHUWLRQ DERXW WKH WZR SUHFRQGLWLRQV

[(B WUVHTDSSUR(VWUWU A[WAUWULMA 41]

,J HYHU\ WOBENHUYHGERXOG KDYH EHHQ DSSUR[LPEWHG Z
HIWHQGLQJ VRPWMD¥FBEBEMWHEG EQG LI XQGHU WKDW DSSURJ[LP
VSHFL"FDWLRQ-V SBHEFRQGGWDRE® KHOG WKHQ ZH PD\ FRQF
WKH LPSOHPHQWDWLRQ4Y B XYWRXOONRWROQG

, QRWKHU ZRUGV LIWKHVSHFL " FDWLRQ ZRXOG KDYHDFFHS
WKHQ WKH LPSOHPHQWDWLRQ PXVW QRW UHMHFW LW 7KL
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GLWLRQ JXDUDQWHH WKH LPSOHPHQWDWLRQ-V DGPLVVLE
SHUWXUEHG YDULDWLRQV RI WKH VSHFL"FDWLRQ-V SUHFRQ

$QDVVHUWLRQ DERXW WKH WZR SRVWFRQGLWLRQV

(8 WUVHTDSSUWRIW U W U 3L[WAUWUMS 5 (42)

)9 WUVHTDSSWRIWU W U 2[WAUW/UMU

SBUHPLVHKH VSHFL"FDWLRQ ZRXOG KDY H D RWHHSWUHSFBIQ \

8 WUVHTD S S WR(VW U W U 31[WAUW/UM U

(YHU\WWDWKDW WKHLPSOHPHQWDWLRQ P'DDKSISWHR SLUARDGAX!
E\VRPH WWARMHIDQG WKH VSHFL FDW LR Q3VKRIHERRGGWUT
WKDW DSSUR[LPDWHG WUDFH 6R ZHDUHDVVXPLQJ WKD
REVHUYHG EHKDYLRXU"OR BV ZILQVKILNVQRIPHIWKLQJ WKH VSHF
ZRXOG KDYH DOORZHG

SUHPLVAKH LPSOHPHQWDWLRQ EHKDYHV UHDFWLYHO\ ZHOUC

5(42)

7KLY LVSWKHDOWKLQHVYVY FRQGLWLRQ ZKLFK HQVXUHV \
WKHLPSOHPHQWDWLRQ-V SRVWFRQGLWLRQ LV ZHOO EH
HIWHQVLRQV HJ DSSHQGLQJ WR WUDFHV SUHVHUYHYV
FDO FRQGLWLRQ QHHGHG WR HQVXUH WKDW LPSOHPHQW
FKHDW E\ VKULQNLQJRULQYDOLGDWLQJLWV RZQ WUDFEF

&RQFOXWVIKRHQVSHFL " FDWLRQ FDQ"PBOARRKHVERHPKID YL R X U

9 WUVHTDSS WR(IVU W U R[WAUWUMU

7TKHUHH[LVWV DWUDFHFORVHWRZKDW WKHLPSOHPHQW
WKH VSHFL"FDWLRQ-V SRYRVFRWYEQWHR@WKDW DSSUR[LPL

K\ GRHV WKLV PDWWHU" 7KLV LV D WUDFH EDVHG OLIWLQJ RI?
ZHDUHDVVHUWLQJ WKDW WKH LPSOHPHQRADHVRRWYHW RO WU BQ W
VSHFL"FDWLRQ ,WLVDIRUZDUG FORVHG DQG RYHU DSSURJ[LP
PHQWDWLRQ PD\DGPLW PRUH EHKDYLRXUV EXW DOO PXVW EH |
FDWLRQ EHKDYLRXUV WLV HVVHQWLDO IRUVRXQG UHDVRQLC
HUURU URXQGLQJ RUOHDUQHG YDULDELOLW\LQ UHDFWLYH Q

+HUH DW ODVW LV WKHVWDWHPHQW DQG SURRI RI WKH WKHRL
7TKHRUHP &63 WKHRU\ UHDFWLYH GHVLJQ FRQIRUPDQFH

5 (41F 42) FRQ) 5 (3lF )
=[(8 WUVHTDSSUWRIW U WU 3 [WAUW/UAY) 41]

AN

[(8 WUVHTDSSUWRWUW U IL[WAUWWAL 5 (42)

)9 WUVHTDSSWRIWU W U 2[WAUW/UMU
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3URRI

5{41F 42 FRQ) 5 (AF )
2

9
'H QLWERQ $SSUR[ WKHRU\ FRQTRUPDQFH
4FRQ) 3= $SSUR(I v 4 v
SSSURIS5 (3LF ®) v 5 (41F 42)

>
2 7KHRUHP$SSUR[ WKHRU\ DSSUR[5 5 GHVLJQ H[SDQG ~

$SSUR(5 (3LF 2)= 5 (9 WUVHTDSSWRWUWU(3LE ) WAUWUAU
5 (9 WUVHD SSUR(WU WU(3LE 32)[\/\PUW/U/Q|)Uv95 (41F 42)

>
< 7TKHRUBP &63 WKHRBUWRQRWRQLFLW\

" (3v 4)) (5(3 v 5(4) 2
(98vuuvruossu'|:x([v9u WU(3LE a)[mﬁuw/uxgpv (41F 42)
2

(:

'H'QLWERQ'HVLJQ WKH’oRGHVLJEQ
T (3F 4)= 5(3° 4) v
(98WUVI-LTDSSL('R([V9UWU(31‘ 5(32))[\Aﬁuw/uf6]pv9(41‘ 5 (42))

>
< IHPPD '"HVLIJQ WKHRU\ GHVLJQ VXEVWLWXWLRQ

[LVORMR) (3" A[H[O=(IH[]" 4[H])
(9 WUVHTDSSWRW U W U(3L[WAUW/UM U (5 (32))[ WAUW/UNN
gV (41" 5 (42)
2

9
>
IDZ& '"HVLIJQ WKHRU\ H[LVWHQWLDO GHVLJQ

> >
O (3 4)=(8[ 3 9[ 4 ’

(8 WUVHTDSSUWR(IVWUW U 3[WAUW/LM U

9 WUVHTDSS WR(W U W U(5 (32)] WAUW/LMU
gV (41° 5 (42))
2

9
>
7KHRUHPHVLIQ WKHRU\ GHVLJQ UH"QHPHQW

T3 R)v (41 42)=[31) 417 [N 42) ]
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[(8 WUVHTDSSWR(W U WU 3L[WAUWUMAY 41]
[(8 WUVHTDSS WR(WU W U 31 WAU WU 42
)9 WUVHTDSSURIWUWU(S5 (32)] WAUW/UMU

]

‘H SURYH WKH IROORZLQJ UHVXOW LQ WKH SUHGLFDWH FDOFXC
WKHRUHP

IHPPD , QWHUQDO FKRLFH SUHGLFDWH

(B[ (" %2)9 [ HRAM"U8L 4(D)" &)9 [ 42D)
@0 D" 4D (% &)

)9 [ 3(D_ 42D
SURRIHDUH JLYHQ

B[ 3~ 52)9 [ 2
B[ 41D~ &)9 [ 42(D
8[ 3(D" 41(D
52 &
'HZDQW WR SURYH
9f 2(D_ 42(D
JURP DVVXPSWLRQ ZH KDYH
8[ 3L(D) DQ&[ 41(])
YLD FRQMXQFWLRQ HOLPLQDWLR® ®RDOBEWREFAHHG E\ FDVH D¢

\WVLV

&DVH52 )JURP DQG NQRRWU@IAN]) DQB& ZH FRQFOXGH
9 2(D
7KHQ VBOQFBA(D)9 [ 3D _ 42() GLVMXQFWLRQLQWURGXFWL
WKH JRDO

&DVH & )URP D®Op 41() DQ® ZH FRQFOXGH
9 42(])
7KHQ DJDLQ XVLQJ GLVMXQFWLRQ LQWURGXFWLRQ
9 3()_ 42(D
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,Q ERWK FDVHV ZH REWDLQ WKH GHVLUHG GLVMXQFWLRQ LQV
GLVMXQFWLRQ HOLPLQDWLRQ DQG XQLYHUVDO LQVWDQWLDWL

9L 3(D_ 42(D

]

7KH QH[W WKHRUHP LV FEXUUHQWO\ RXU NH\ UHVXOW PRQRWRQ
UHVSHZFW WR FRQIRUPDQFH ,I WZE DPSOIDFKERQWRRRONYSSUR |
PDWHO\ ZLWKR@SHFL FPMA&QMVSHFWLYHO\ WKHQ D VI\VWHP W
WHUPLQLVWLFDOO\ FKRRYBD EWRVERIGIRUPY INRVIKNGHFL FDWLI
WKDW QRQGHWHUPLQLVWLED B®GE&KRRVHY EHWZHHQ

'K\ GRHV WKLV PDWWHU" ,WHQVXUHV WKDW DSSUR[LPDWH FRUL
QRQGHWHUPLQLVWLF FRPSRVLWLRQ ,Q U HDIFQ\B. F HIR W QHSU D
UHVHQW GLIIHUHQW OHDUQHG FRQWUROOHUV RURSHUDWLRQTL
WKH VIVWHP WR EHKDBHRHLWKHY WKHRUHP WHOOV XV WKDW DV
FRQWUROOHU FRQIRUPV LQGLYLGXDOO\ WKH RYHUDOO FRQW
WKHP QRQGHWHUPLQLVWLFDOO\ VWLOO'FRRXQ®GPVOZLWKLQ W

K\VLV LW VRXQG" 7KH ORJLF EHKLQG WKLV LV WKDW FRQIRUPD
,1 DOO EHKDYERPXWHV EBSUR[LPDWHO &G VLPLOBDQWBI RWMKHQ DQ\
EHKDYLREBWOERIV D EHKDYLRXUSRRWBLAWRKIHW PXVWESHUR[LPDWHG E\
VRPH EHKDYLRXU RREILWKHRK DUH WKH EHKIDVALR XUV R

JRUPDOO\ FRQIRUPDQFH 5\VFRIP)GHGWDESSUR[I 6LQFH UH QH
PHQW LV SUHVHUYHG E\LQWHUQDO FKRLFH DV ZH KDYH VKRZQ
VLIJQ ODZV DQG DSSUR[LPDWLR Q$IS\&E GR)Y 3UXPF WS S HR) 3H
$SSUR[4) WKH UHVXOW IROORZV

KDW LV WKH SUDFWLFDO UHOHYDQFH RI WKLY WKHRUHP" || HI
SURFHVVHYV FRQIRUPV DSSUR[LPDWHO\ ZLWKW®RWWN VDBIFNI$ MRN
VSHFL"FDWLRQ WKHQ WKHLU QRQGHWHUPLQLVWLF FRPELQDW
VDPHERXQGOWR WKH QRQGHWHUPLQLVWLF FRPELQDWLRQ RI'W

7KLV SURSHUW\HQVXUHV WKDW DSSUR[LPDWH FRQIRUPDQFH LV
WRLQWHUQDO FKRLFH ,Q SUDFWLFH LW PHDQV WKDW ZH FDQ Y
LQ LVRODWLRQ DQG WKHQ VRXQGO\LQIHU DSSUR[LPDWH FRUU|
FRPELQDWLRQ RI WKRVH FRPSRQHQWY 7KH UHVXOW LV SDUWL
HOOLQJ VA\VWHPV WKDW LQFOXGH PRGH VZLWFKHYV IDLORYHUYV
PXOWLSOH QHWZRUNV ,WJXDUDQWHHV WKDW FRPELQLQJDSSL
LQJLQWHUQDO FKRLFH FDQQRW OHDG WR DQ RYHUDOO YLROD\
DV HDFK EUDQFK LV LWVHOI FRQIRUPDQW

7KHRUHP &RQIRUPDQFH WKHRU\ FRQIRUPDQFH LQWHUQDO FKF
(5 FRQ)Y I (6 FRO)4)) (5u 6 FRE) 3u 4)

SURRIHVWDUW E\H[SDQGLQIWKHRRBBO®4) ,WLVVXI"'FLHQW WR S
WKLV IRU H[SOLFLW UHDFWLYH GHVLJQV

3= 5(3lE ) 4= 5 (41F 42) 5= 5 (51F 52) DQG= 5 (6l E
&2)
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‘H XVH WKHVH H[SOLFLW UHDFWLYH GHVLJQV LQ RXU JRDO DQG
(5,(5LF 52)u 5 (61F &) FRQ)(5 (3F R)u 5 (41fF 42))

>
< IHPPD &63 WKHRU\ LQWHUQDO FKRLFHUHDFWLYH GHVLJC

>
5 (3lF R)u 5 (41F 42) = 5 (31N 41F R 42)
551" 6lF 52_ @) FRQ)5 (3" 41F 2_ 42)

7KHRUHP&63 WKHRU\ UHDFWLYH GHVLJ@FRQIRUPDQFH
5 (41F 42) FRQ) 5 (3lE )

=[(8 WUVHTDSSUWR[WU WU 3[WAUWUMAY 41]

IR 0

[(8 WUVHTDSSUWR(VIUWU A[WAUWUL 5 (42) %
)9 WUVHTDSSUWR(WUWU 2[WAUW/UM U
[(B WUVHDSSUWR(WUWU(3L”A 41)[WAUW/UM)) 51~ 61] (6 *1)
[(8 WUVHDSSUWRWUWU(3L" 41)[WAUWUMRS 5 (52 &) (6*2)
)9 WUVHDSSURWUWU(R_ 42)[ WAUWUN D

‘HUHIHU WR WKHVH DV WKH "UVW D@6*))HDRR®2)VX BYESBEGEWLYHO
SHZULWLQJ WKH DVVXPSWLRQV

5 (51F 52) FRQ) 5 (3LF @) 5 (6lF &) FRQ) 5 (41F 42)
7KHRUHP&63 WKHRU\ UHDFWLYH GHVLIJ@GFRQIRUPDQFH
5 (41F 42) FRQ) 5 (3LE )
=[(8 WUVHTIDSSUWRIWU WU I[WAUWUMY 41]
[(8 WUVHTDSSWR(IWU WU [ WAUWUMUL 5 (42)
)9 WUVHTDSSUWR(WUWU 2[WAUWUAD
(8 WUVHTIDSSUWRIWU WU 41[WAUW/UM) 61)

(8 WUVHTDSS UWR(W U WU 3[WAUWUMY 51)

/IRIJLF WKHRU\ SUHGLFDWHYV
(8 WUVHTDSSUR(VU WU A[WAUWUL 41[WAUW/UMY 51~ 61
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= /IRIJILF WKHRU\ VXEVWLWXWLRQ
(8 WUVHTDSSUWR(WUWU(3LA 41)[WAUWUM) 517 6l
ZKLFK GLVFKDUJHV WK H(6Uy WL RX ZIRW ® (¢ @*3) R
5 (51F 52) FRQ) 5 (3fF @) 5 (61F @) FRQ) 5 (41F 42)
7KHRUHP&63 WKHRU\ UHDFWLYH GHVLJ@FRQIRUPDQFH
5 (41F 42) FRQ) 5 (3l )
=[(8 WUVHTDSSUWR(WU WU I [WAUWULMAL 41]

% [(B WUVHTDSSUWR(VIU WU A[WAUW/ULR 5 (42)
: )9 WUVHTDSSUWR(WUW U 2[WUWULUMU

((8 WUV HTDSSWRIWU W U 3L[WAUW/UMS 5 (52)
)9 WUVHTDSSWRIVIUW U R[WAUWUAY

((8 WUVHTDSSUWRIW U W U 41| WAU WU 5 (&)
)9 WUVHTDSSWR(IW U W U 42[ WAUW/UM Y

NI ©

8
% IHPPD ,QWHUQDO FKRLFH SUHGLFDWH
) (81 3D 5)9 [ (D (BL 4(D)* 6)9 [ 4D
g A8 (DN 4(D) " (5 6) §
)9 [ 3(D_ 4s(D

(8 WUVHTIDSSUWR(WUWU(3LN 4)[WAUWUMAW 5 (52 &)
)9 WUVHDSSWRI(WUWU(R _ 42) WAUW/ULAU

]

$ ZHDNHU UHVXOW ZRXOG EH WR OHW WKH WZR ERXQGV EH GLII

JLYHD UHVXOW WKDW WKH QRQGHWHUPLQLVWLF FKRLFH FRQIR
ERXQGYV

‘HOLVW VRPH ODZV RI WKH UHODW LR QDH GFIDVONF XD XV RO VB WOMK
7TDEOHZH OLVW ODZV RI WKH WKHRU\RI VHTXHQFHV LQ 7TDEOH

‘H WDNH WKH IROORZLQJ ODZ IRU D ORFDO EORFN IURP WKH WK
VHH +RDUHD®6 PH&KDS @ 7KHDVVLIQPHQWYRQDAKH SURFH\
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OHIW XQLW 3= AA3

ULJKW XQLW 3= 3 AA

LGHQWLW\ WUDFH AA (W& WU

LGHQWLW\ OLIWLQJ AA( )= AQA [f [g)

LGHQWLW\ HIWHQVLR®), = AA [f [g)

LQWURGXFH ORFDO EWDHRPN(3= YD[Ui= H 3. )

DVVLIJQPHQW RQH SRR2OW= [:= H

LGHQWLW\DVVLIQPH@EM¥ Z:= Z

OHDGLQJDVVLIQPHPRP@RW IUHH [[Q= H 3= JHI)

DOSKDEHW H[WHQVLRG 3" ([°= )

UH QHPHQW PRQRWERVLH)WS 5v 4 5)

UH QHPHQW WUDQV({3VLAPL\WAv 5) 3v 5

YDULDEOH EORFN VHDEDW BR Y D= H 3 HQG

YDULDEOH BA@RFN LV

5HODWLRQV WKHRU\ VHTXHQWLDO FRPSRVLWLRQ
34

TDEOHoRPH ODZV RI WKH UHODWLRQDO FDOFXOXYV

XVHV D ODZ VLPLODU WR WKH 20HDGLQJDVVLIJQPHQ@WRUY L@ WKH
‘H VXEVWLMRWHMVKH LQLWL P D QBOXKHRU DO HHY 6XSSRVH

ZH DOVR NQRZ @KW W HHWRHQ ZH FDQ UHPRYH WKH @ HFOLDMUDW
WUDQVIRUPDWLRQ LV YDOLG RQO\LIDQ\SUHFHGLQJ SURFHVV
WKH SUR¥BIVY H 3PXVW EHKDXA BIVFRYHU WKLV FDVH E\ DSSO\L
KHDOWKLQHVVFRQKBLWGRQLYDWLRQ H[SODLQV WKH ODZ

[ QRW IUHH (@DP=H 3= 5 (JH[]))
'H XVH WKLV ODZ WR VLPSOLI\ WKH DOJHEUDLF GH'QLWLRQ RIR

‘H XVH WKH VHTXHQFH GLIITHUHQFH RSHUDWRU LQ WKH VLPXOL
DOJHEUDLF VWDWHPHQWY 7KH QH[W OHPPD HVWDEOLVKHV WK

IHPPD 'HOO GH QHG XWBW R |

WE W LB, w
UHODWQRRGLQJ DVVLLIJDRWQUHH L[Q=HH 3= I H [)
(3 WWww
UHODWRASKDEHW H[\8HO I /E [)
(3" (W= W wWw
f DVVXPSWLR®Rg 3 LV
(37 WUWU(RE W W
f ORJLF VXEVINLWXWLRQ
FWHr WUWU(RE WU
) f ORILF
W WwWu
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‘HQRWH WKDW WKH XSGDWH UHODWLRQ 8V ORWIKBY RFVHW W
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' GHOWLI\LQJ 8QFHUWDLQW\LQ 6HOI $GDSW
/IDUJH /IDQJXDJH ORGHOV

7TKHDSSHQGHG SDSHU IROORZYV
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