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VSDULV RI GRXEM™ 7 VKDSH LQ WKH Z LQJ SDUWDQG RI ER[ W SH LQ WKH ED\ RQHW
SRUWRQ 7 KH VSDU FDSV DUH P DGH RI JOOVV URYLQJ 7 KH Z LQJ VSDU ED\ RQHW
DUH VIWKDWG QRWV\ P P HWILF DGO WH UJKWKDQG LV EHIRUH WKH CHIWKDQG RQH
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LQVSHFWRQ KROHV FRYHUHG Z LW WH SMWV IDVWVHQHG Z LW VFUHZ V DOORZ |IRU
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FRQWXUZ KHQ UHWDFWG
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$ GMKVW HQWRI FRQWROV\ VWP V Z LOOEH SHUIRUP HG Z KHQ H[ FHVVLYH S D\
DSSHDU GXULQJ QRUP DO RSHUDWRQV 1 RUP DOO WKH SXVK URG V\ VWP V
QHHG QR DGMK VW HQW

7 KH WKUHDGV RI WKH DGMKVWEGOH HQGV VKRXOG FRYHU WKH LQVSHFWRQ KRCH LQ
VWKH SXVK URG

7 KH DGMKVWE OH HQGV Rl WKKH SXVK URGV VKRXOG EH VHFXUHG Z LWK ORFN QXW
7 KH DGMKVWEGH HQGV RI WH SXVK URGV VKRXO3 EH DGMKVWG VR VWKDWIRU
HYHU ORFDWRQ RI VWH FRFNSLWFRQWRO/ HJ WH VWFN IX0 IRUZ DUG DQG
ULJKW SOD\ Z LOOEH IHONZ KHQ WKUQLQJ WKH SXVK URG RQ LW CRQJLWKGLQDO
D[ LV 7 KLV GRHV QRWFRQFHUQ RQO WH SXVK URGV FRQQHFWHG W VWKH CHYHUV
KDYLQJ WH QRQ VHO DOJ QLQJ EHDULQJV

7 KH VFUHZ VWSV RQ WH VWFN FRQWRO FRXP Q FRQVRCH DQG SHGDO
VKRXOG EH VHFXUHG Z LWK ORFN QXW

7 KH WCUHDGV RI WCUQEXFNOH HQGV RQ WKH UXGGHU FRQWROV\ VWHP VKRXOG QRW

EH YLVLEOH 7 KH WKUQEXFNOHY VKRXOG EH SURWHFWG Z LWK D ORFNLQJ Z LUH
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7 KH QHXWDO VHWEQJ LV DGMKVWG E\ P HDQV RI GHQJ W YDULDWRQ RI DQG
SXVK URGV LQ WH VHTXHQFH DV DERYH XVLQJ DGMVWEOG HQGV Z KHQ WH
FRQWRO VWFN LV LQ QHXWDO SRVLWRQ 7 KH CHYHUV DQG HOHYDWRU

VKRXOG WONH WKHLU QHXWDO SRVLWRQ UHVS HFWY HO

7 KH HOHYDWRU GHICGHFWRQV DFF W ) LJ DUH VHWE\ DGMVWQJ WKH VFUHZ
VWR S V RQ WKH FRQWROFROXP Q FRQVRM
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FCDP S RQ SXVK URG
VS ULQJ
SXVK URG
WLP P LQJ ORFN GHYLFH RQ WH VHDWE RDUG

EDOO VHW

7KH WLP P LQJ GHYLFH VKRXOG EH DGMKVWG VR VWKDW Z KHQ WH WLOSDQH LV
UHP RYHG WH FRQWROVWFN LV LQ QHXWDO SRVLWRQ Z KHQ WH WLP P LQJ GHYLFH
EDOOLV RQ LW CRFDWRQ 7 KH DGMKVW HQWLY P DGH E\ P HDQV Rl VAGLQJ WKH
FCDP SV RQ WKH SXVK URG UHWLQLQJ WH FRQVWQW GLVWQFH EHW HHQ

WK HP
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7 KH QHXWDO UXGGHU VHWNEQJ LV DGMKVWHG E\ P HDQV RI WKUQEXFNOHV CHQJ WK
IRUWH SHGDOV LQ QHXWDO S RVLWR Q

7 KH UXGGHU GHICHFWRQV DFF W ) LJ DUH DGMKVWG Z LW VFUHZ VWSV RQ
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VWF N
VKRUWS XVK URG
OHYHURQ WKH SHGDOIRRU
IRUN H\ H SXVK URG
OHYHURQ WH P DLQ IUDP H
GRXEOH H\ H SXVK URG
IXVHODJ H WRUVLRQ WEH

VWSV RQ WKH VWFN

3 XVK URG VN VWVHP LQ Z LQJ DV VKRZ Q RQ ) LJ
W UVLRQ WEH
GRXEOH H\ H SXVK URG
LQWHUP HGLDWH CHY HU
CRQJ SXVK URG
GLITHUHQWDOOGCHY HU

VKRUWS XVK URG

7 KH DLOHURQ GHICHFWRQ GLIIHUHQWDWRQ WNHV SOFH RQ CHYHUWY LQ VKH
Z LQJV 7 KH QHXWDO VHWEQJ LV REWLQHG E\ DGMVWQJ WKH HQGV RI SXVK URGV
LQ WH VHTXHQFH DV DERYH E\ P HDQV RI WH

DGMKVWEGCH HQGV IRU WKH VWFN LQ QHXWDO SRVLWRQ VR WKDWWH CHY HUV
DQG DLCHURQV JHW WKHLU QHXWDO ORFDWRQV 7 KH DLCHURQ
GHICHFWRQV DFF W ) LJ DUH DGMKVWIG E\ P HDQV Rl VFUHZ VWRSYV RQ

WH VWFN
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3 XVK URG V\ VWHP LQ IXVHOJH DV VKRZ Q RQ ) LJ
SXVK URG Z LW DLUEUDNH KDQGGCH
OHYHURQ WH P DLQ IUDP H
SXVK URG
LQWHUP HGLDWH CHY HU
M LQLQJ SXVK URG

IXVHODJ H WRUVLRQ WEH

3 XVK URG V\ VWP LQ Z LQJ DV VKRZ Q RQ ) LJ
WRUVLRQ WK EH
+ VKRUWSXVK URG
LQWHUP HGLDW CHY HU
H\H TIRUN SXVK URG
ORFNLQJ CHYHU

IRUN H\ H SXVK URG

7 KH DLU EUDNH UHWDFWG ORFDWRQ LV SRVLWRQHG E\ DGMKVWQJ WKH SXVK URGV

CHQIJW Z WK DGMVWEOMH HQGV Z KHQ WH DLU EUDNH SODWIIV FDSV DUH
UHP RYHG DQG WH CHYHUV HDQ RQ WKH VWSV 8 SSHU HGJH RI HDFK S ODW
VKRXOG EH P P LQ XQGHU Z LQJ FRQWXU P HDVXUHP HQWVKRXOG EH

P DGH RQ WKH HQG RI SOOW FORVHU W WH IXVHODJH 7 KH UHWDFWG SRVLWRQ

RI WH V\ VWVHP LV DGMKVWG E\ P HDQV RI SXVK URGV CHQJ W Z KHQ WH
CHY HU LV SRVIWRQHG DV LQ GUDZ LQJ 7 KH DLU EUDNH SOOWYV Z KHQ H[ WVHQGHG
VKRXOG P RYH V\ P P HWLFDOO VHH ) L ) RUFRUUHFW DGM VWG V\ VWHP

LQ IXVHMIJH WH DERYH P RYHP HQWFDQ EH FRUUHFWG Z LW SXVK URGV

KHQ UHWDFWG WH DLUEUDNH SCOWV VKRXOG EH ORFNHG VLP XOMWQHRX VO
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& DEOH V\ VWP DV VKRZ Q RQ ) LJ
WHQVLRQ P HP EHUZ LW KDQG J ULS
ERZ GHQ
S X atH\
QRVH KRRN WHQVLRQ P HP EHU
( QRVH KRRN VHH 6 HFWRQ RI WLV O DQXDO
QRVH KRRN CHYHU
& * KRRN WQVLRQ P HP EHU
S X atH\
DG M VWE CH VFUHZ
( XURSD * & * KRRN VHH 6 HFWRQ RI WLVO DQXDO
& * KRRN CHYHU

VS ULQJ

7 KH DGM VW HQWDQG SURSHURSHUDWRQ RI WKH V\ VWVHP DUH GHVFULEHG LQ

6 HFWRQ RlI WKLV 0O DQXDO VHH LWP
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& DECH V\ VWP DV VKRZ Q RQ ) LJ
Z KHHOE UDNH OHY HU
WQVLRQ P HP EHU

DGMKVWEOH VFUHZ

7 KH DGM VW HQWRI WH VN VWHP LV GHVFULEHG LQ 6 HFWRQ RI WKLV 0 DQXDO
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, QVWX P HQWSUHVVXUH V\ VWHP VWQGDUG DV VKRZ Q RQ ) LJ

DLUVSHHG LQGLFDWU VHH LWHP , QVWX P HQW
DONP HWU VHH LWHP , QVWX P HQW
YDULRP HWHU VHH LWP , QVWIX P HQW

VRWOHQHUJ\ YDULRP HWHUFRP SHQVDWU VHH 6 HFWRQ RI WLV 0O DQXDO
FRP SHQVDWQJ ERWWH

FRQQHFWRU

GUDLQDJ H X QLW

VWWF SUHVVXUH SRUWRQ WKH I XVHODJ H VLGH

WRWO S UHVVX UH SRUWLQ VK H I X VHODJ H QRVH

SUREH VRFNHW

7 KH FRQQHFWU Z KLFK DORZ V IRU WVKH FRP SOHW GLVFRQQHFWRQ RI WH
LQVWXP HQW SDQHO RXW RI WH VDLGSEMQH KDV WH HQGV P DUNHG Z LW WH

FRORXUHG SRLOQW W EH FRQQHFWG Z LWK WH GXFW RQ WH IRORZ LQJ Z D\

UHG IRUVWWF S UHVVX UH
ECFN IRUWWOS UHVVX UH
Z KLWH IRU. SUREH

\ HOOR Z UHVHUY H
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,QVWODWRQ ) LJ FRQWLQV . SUREH WJ KWQLQJ EDQG
VRENHW SOOFHG LQ WKH CHDGLQJ HGJH RI VKH ILQ SRO HW\ OHQH GXFW& [
DWDFKHG W WKH IXVHODJH E\ FXSV GUDLQDJ H X QLW SODFHG XQGHU WK H

SLORWV VHDWDQG FRQQHFVWG W WH FRQQHFW U XQGHUVWH FRQWROSDQHO

SUREH V\ VWHP

) LI



% 3:

6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

,1 67580 (176

7 KH VDLGB @DQH LV HT XLSSHG Z LW D VHWRI LQVWXP HQW QHFHVVDU IRUIQO LQJ LQ

IXCORSHUDWRQ UDQJH GHILQHG LQ )/ ,* + 7 0 $ 18 $ /

P DJ QHWF FRP SDVV

WWOHQHUJ\ YDULRP HWUZ LW FRP SHQVDWUDQG FRP SHQVDWQJ ERWWYH
VDLCSE ODQH DLUVSHHG LQGLFDW U

DONP HWHU
7 KH VDLOS @DQH FRXOG EH HTXLSSHG Z LW DGGLWRQDOLQVWXP HQW H J

W UQ DQG EDQN LQGLFDWU VHH 6 HFWRQ RI WLV O DQXDO
HOHFWLF YDULRP HWHU

I KWFRP SXWU

7 KH LQVWXP HQW DUH ORFDWG LQ WH LQVWXP HQW SDQHO DV VKRZ Q RQ

) L 0 DJQHWF FRP SDVV LV LQVWOHG RQ WH DQW UHICH[ FRYHU RQ

FDQRS\
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( HFWLFDO DQG UDGLR V\ VVHP GHSHQGV RQ WDQVFHLYHU W SH DQG DGGLWRQDO

LQVWXP HQW LQVWGOHG ) LJ VKRZ V DQ HOHFWLFDO DQG UDGLR V\ VWHP IRU

) 6

WDQVFHLYHUDQG ( = 6 WUQ LQGLFDWUDV DQ H[ DP SO

SRZ HUVXSSOQO 9 $ K

) 6 * WDQVFHLY HU LQ WKH LQVWXP HQWSDQHO
FRQQHFWQJ Z LUHV Z LW SOXJV

GLSRCH DQWHQQD IL[ HG LQ WH ILQ

WK UQ LQGLFDW U VZ LWK LQ WH LQVWXP HQWSDQHO
ORXGVSHDNHU

G\ QDP LF P LFURSKRQH

SXVK WR WON EXWRQ RQ WKH FRQWROVWFN
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Z LUH FRQQHFWQJ WH FRQWROVWFN Z LW WH & * KRRN IDVWHQLQJ VFUHZ

9 (17.,/ $7,21 6<67(0

DLU LQWNH Z LWK DGMKVWECH GLDSKUDJP IL[ JOXHG LQ WKH I XVHODJ H QRVH
GXFWFRQQHFWQJ VKH DLULQWNH Z LWVK WH GLVYWLEXWQJ IXQQHO

DLUIORZ FRQWROWQVLRQ P HP EHU

&2 &. 3,7 (48,30 (17

IRXUSDUW SLORWV E HON
VHDWF X VK LRQ
SRENHWIRUGRFXP HQW RQ WH UJKWKDQG Z DO

EHORZ VRQ WH VWFN



% 3:

6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

3/ $&%$5"'"6 $1' 0 $5. ,1* 6

3 CDFDUGYV DQG P DUNLQJV LQ FRFNSLW DV VKRZ Q RQ ) LJ VWK UR X J K
WRZ LQJ FDEQH UHCHDVH
SHGDODGM VW HQW
FDQRS\ ORFN ULJKWKDQG VLGH
WLP P LQJ GHYLFH
DLU EUDNH
Z KHHOE UDNH
FDQRS\ ORFN OHIWKDQG VLGH
Z HLI KWOP LWDWRQ DQG FDECH Z HDN OQN EUHDNLQJ IRUFH SODFDUG
DLUVS HHG DQG DHUREDWFV AP LWWRQ S CDFDUG
Z LQJ ULJJLQJ SCDFDUG
Z LQJ GH ULJJLQJ SODFDUG
EDFN UHVWDGM VWQJ S CDFDUG
XJJIJDJH FRP SDUW HQWORDG OGP LWWRQ SCDFDUG
P DUNLQJ RI LQWUP HGLDW CRFDWRQ RI WKH P DLQ EROWN
FRFNSLWY HQWODWR Q
FDQRS\ HP HUJHQF\ MWYVRQ
SRVLWRQV Rl WP P LQJ GHYLFH
WLOEDODVWORDG S CDFDUG
RDGLQJ FRQGLWRQV FDXWRQ S ODFDUG

VSHFLDOEDODVWORDGLQJ FDXWRQ SOOFDUG
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P D[ LP XP Z LQFK OOXQFKLQJ VSHHG 9 . N QR W
P D[ LP XP DHURWZ LQJ VSHHG 9 N QR W
P DQRHXYULQJ VSHHG 9 N QR W

$ OORZ HG P DQRHXYUHV CRRS VWOOWUQ VSLQ VSLUDO

HP SW Z HLIKW P D[ o3
JURVV WONH RIl Z HLIKW o33
P D[LP XP FRFNSLWORDG cE
P LQLP XP FRFNSLWCRDG cE
P D[LP XP IRUFH GDP DJLQJ WH WZ LQJ FDECH RUVDIHW OQN cE|
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& RFNSLWCRDG $ OORZ DECH QXP EHURI WLO
SLORW SDUDFKXW  VSHFLDOEDODVW EDOQDVWZ HLI KW
I URP VR e XVH Rl WDLOEDODVWQRW
DORZ HG
IURP VR e RU OHVV
IURP VR e RU CHVV
IURP VR e RU CHVV
RYHU cE RU CHVV
5 ,% % 1% 7+ ( 1% 6
LOVHUWWH 5 ,* + 7 Z LQJ
LQVHUWWH P DLQ ERONW XS W 0 P DUNV
LQVHUWWK H ULJ KWUHDU EROVKRP H
LQVHUWVKH / () 7 Z LQJ
LQVHUWVWK H P DLQ EROW X QWOVKH\ FQFN
( 5, * ,1* 7+ ( ,1 * 6
SXOORXWWH P DLQ EROW XS WR 0 P DUNV

SXORXWWH OHIWUHDU ERONWR LW | XOOH[ WHQG

UHP RYH WH / ()7 Z LQJ

SXOOMRXWWH ULJ KWUHDU ERONVWR LW | X OO H[ WVHQG

SXORXWWH P DLQ ERON WR LW IXOH[ WVHQG
UHP RYH WKH 5 ,* + 7 Z LQJ
3 OODFDUGYV DQG P DUNLQJV LQ FRFNS LW

) LI
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7 KH SO\ V VKRX0G EH LGHQWILHG E\ UHSHDWG P HDVXUHP HQWRI WH ERONDQG
VOHHYH GLDP HWUV LQ VHYHUDO GLUHFWRQV E\ P HDQV RI D P LFURP HWU VFUHZ
WH EROV DQG WH VOGHHYH FDQ JHW RYDO 7 KH P LQLP XP P HDVXUHG ERON
GLDP HWHU VKRXOG EH VXEWDFWG |IURP WH P D[LP XP P HDVXUHG VOHHYH
GLDP HWU ,I WKH S\ V GR QRWH[ FHHG YDXHV GHILQHG EHORZ WH VDLGBMQH LV
RSHUDEOH XS WR WKH QH[ WUHT XLUHG P HDVXUHP HQWSHULRG VHH 6 HFWRQ Rl

WLV 0O DQXDO RWHUZ LVH VHH 6 HFWRQ RI WKLV 0 DQXDO

& RQQHFWRQ 0 DWQJ SDUW $ OORZ HG S D\
Z LQJ IXVHODJIH P DLQ ERONW VSDUVCHHYHV PP
P DLQ EROW + P DLQ IUDP H VOHHYHV LQ
Z LQJ IXVHODJIH UHDUEROAN UHDUIUDP H VCHHY HV PP
LQ
VD LOS CDQ H VWE LOL] HUITURQWERON LQQHU ULQJ RI PP
I XVHODJ H EHDULQJ RXWUULQJ RI EHDULQJ LQ LQ

IXVHODJ H ILWKEQJ VXP P DUl S OD\

WL ODQH VWE LO] HU UHDU ERON KROHV LQ P P

I XVHODJ H I XVHODJI H | LWEQJ LQ

VWE LO] HU UHDU ERON | LWEQJ VCOHHY HV

LQ VWE LQ] HU

$//2: (' 3/ $<6 ,1 &21752/ 6<67(0 6
& RQWROV\ VWHP 3\ P HDVXUHP HQW $ OCRZ HG S D\
RI
HCHY DWR U RQ VWFN HQG HCGHYDWU CRFNHG PP
LQ
DLCHUR Q RQ VWFN HQG ILUWWWRQH WKHQ WH VHFRQG PP
DLOHURQ CRFNHG LQ
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& RQWHROV\ VWHP

) RUFH P HDVXUHP HQW

$ OORZ HG YDOXH

RI
HCHY DWR U RQ VWFN KDQG J ULS FHQWH P D[ GD1
el
DLCHUR Q RQ VWFN KDQG JULS FHQWH P D[ GD1
el
UX GGHU RQ SHGDOFURVV EDU P D[ GD1
cE|
DLU EUDNH RQ KDQG JULS FHQWH DWXQORFNLQJ P LQ GD1
|
P D[ GD1
|
WZ LQJ FDEH RQ KDQG J ULS P D[ GD1
UHCHDVLQJ |
FDQRS\ RQ KDQG J ULS P LQ GD1
HP HUJ HQF\ cE|
MHWALVR Q P D[ GD1

CE |
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6 HFWRQ FRQWLQV WKH AVWDQG GHVFULSWRQ RI WKH SURFHGXUHV SHU RUP HG LQ
QRUP DO VDLGBE ®DQH VHUYLFH H[ FHSWRI WH VHUYLFLQJ WH FRP SRQHQW QVWG LQ

6 HFWRQV DQG DQG SHULRGLF SURFHGXUHV GHILQHG LQ 6 HFWRQ

&855 (17 0 $%$,17(1%$1&( 2) 6%$,/3I8%1(

35 ( )/ ,*+7 ,163(&7,21

12 7 (

% HIRUH T KW FKHFN WKH YDAGLW RI WKH & HUWILFDW RI $ LUZ RUW LQHVV

DQG WHFRP SCHWRQ RI SHULRGLF LQVS HFWRQV

% HIRUH 1A KW DQG DIWU HYHU ULJ J LQJ LQVSHFWRQV DUH UHFRP P HQGHG

DFFRUGLQJ WR WH GLDJ UDP VHH ) L

FKHEN WH IXVHODJH IURQWSDUW VXUIDFH FRQGLWRQ WH SUHVVXUH SRUW
EHLQJ QRWREVFXUHG

FKHEN WKH FRQGLWRQ Rl SHUVSH[ VXU DFH RSHQ WH FDQRS\

FKHFN WH Z LQJ ILWEQJ EROW W EH LQVHUWG DQG VHFXUHG

FKHFN WH LQVWXP HQW DQG SUHVVXUH V\ VW WP FRQQHFWRQ

FKHFN WH FRUUHFW RSHUDWRQ RI VWKH HOHYDWU UXGGHU DQG DLCHURQV
P D[ LP XP GHICHFWRQV SO\ V DQG I ULFWRQ

FKHFN WH FRUUHFW RSHUDWRQ RI DLU EUDNH VWH P D[LP XP H[ VHQGHG
SRVLWRQ DQG ORFNLQJ LQ UHWDFWHG SRVLWRQ

FKHFN WH RSHUDWRQ RI WLP P LQJ GHYLFH

FKHEN WWH RSHUDWRQ RI QRVH DQG & * WDNH RII KRRNV

FKHEN WKH FRFNSLWIRUP RYDECH LWHP V UHP RYH

FKHEN WKH RSHQLQJ DQG ORFNLQJ RI WH FDQRS\

FKHEN WH VDIHW EHOW SLORWV EDFN UHVW VHDWF X VK LR Q

FKHEN WH CRDGLQJ RI WH VSHFLDOE DODVWE D\

FKHFEN WKH FRQGLWRQ DQG SUHVVXUH LQ SQHXP DWFV

FKHFN WH URCODELOW RI Z KHHOV

FKHFN WKCH RSHUDWRQ Rl Z KHHOEUDNH DQG VKRFN DEVRUEHU
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FKHEN WKH XSSHUDQG ORZ HUZ LQJ VXU DFH CHDGLQJ DQG WDLOQJ HGJH
FKHFEN WH DLOHURQ VXU DFH FRQGLWRQ VXVSHQVLRQ SOD\V GHICHFWRQV
DQG | ULFWRQ

FKHFN WH DLUEUDNH FRQGLWRQV SO\ V H[ WIQGLQJ UHWDFWQJ |LWEQJ
VWH FDSV W WH Z LQJ FRQWXU

FKHFN LI VKH IXVHOJH LQVSHFWRQ KRCH LV FRY HUHG

FKHFN WH I XVHODJH UHDU SDUW HVSHFLDOO WKH ERWRP SDUWDQG WLOVNLG
FKHFN WH ILQ VXUDFH FRQGLWRQ

FKHFEN WKH . SUREH |LWEQJ SRVLWRQLQJ DQG WJ KWHVV

FKHFN WH UXGGHU IRU IDEULF FRYHULQJ GDP DJHV XSSHUKLQJH DQG FDEGH
I LWEQJ VHF X ULQJ

FKHEN WH CRDGLQJ RI VWK H WLOE DGDVWE D\

FKHEN LI VKH FRYHURI WH WLOEDODVWED\ LV FORVHG DQG VHFX UHG
FKHEN WH WLOSDQH |LWEQJ VHFXULQJ DQG VXU DFH FRQGLWRQ

FKHEN WKH HCGHY DWRU GHIGHFWRQV S\ V |ULFWRQ

DV SHU LWHP

352 & ("' 85 (6 $)7(5 )/ ,* +7

VZ LWK RIl WKH HOHFWLFDOGHY LFHV

FOHDQ WKH FRFNSLWDQG WH Z KROH VDLCs ODQH

SHU RUP LQVSHFWRQ WH VDP H DV WKH SUH 1A KWRQH

FRP SCHW WH UHFRUGV LQ VDLGBADQH / RJ % RRN

GUDLQ LI QHFHVVDUW WH GXFW RI WWODQG VWWF SUHVVXUH V\ VWHP DQG WH

SUREH V\ VWHP

"5¢% ,18%$*( 2) 7+ ( 727%$/ $1' 67%$7,& 35(6685( 6<67(0

T+ (. 352 %( 6<67(0

$ IWVHU WKH | QL) KWLQ UDLQ LWLV QHFHVVDU WR

GU\ WKH GUDLQDJH XQLW DIWUUHP RYLQJ WH GUDLQDJH SOXJV
GLVFRQQHFWWH WVRWODQG VWWF SUHVVXUH GXFWDQG . SUREH GXFWRXWRI
LQVWX P HQW

ECRZ LI QHFHVVDW WH GXFW RI WRWO SUHVVXUH VVWWF SUHVVXUH DQG
SUREH KHDGV HJ Z LWLQ DLUSXP S IRUZ KHHOLQIDWQJ

UH FRQQHFWWH GXFWW WH LQVWXP HQW
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KHQ SDUNLQJ WH FDQRS\ VKRXOG EH FORVHG DQG HYHQWDGOO VHFXUHG Z LW D

FRYHU

12 7 (

7 KHQRQ DQFKRUHG VDLOS @ QH FDQQRWEH CHIWZ LWK RX WVX S HUY LVLR Q

$1 &+ 25 ,1*

SODFH WH VDLCS 0DQH WR KDYH WH Z LQG ECRZ LQJ VLGH EDFN
SODFH WH Z LQJ GRZ Q DJDLQVWWKH Z LQG
DQFKRUVWH VDLOSQH RQ WKH Z LQJ WS QRVH KRRN DQG IXVHMDJIH HQG

LP P RELOA]H WKH FRQWROVWFN E\ P HDQV RI SLORWV E HOW

7%, ,,1*

7 KH VDLOSDQH VKRXOG EH P RYHG RQ DQ DLUILHOG E\ P HDQV RI P RWU FDU RU
RWHU GHYLFH XVLQJ VKH QRVH KRRN DWWH P D[ LP XP VSHHG NP K REVHUYLQJ
VWK H JHQHUDOD DSSCOFDECH UXCHV

" XULQJ WD[ LQJ WKH FDQRS\ VKRXOG EH FORVHG DQG WH FRQWRO VWFN VHFXUHG
Z LWK SLORWV E HOW

) RU W[ LQJ WH VDLOSQH VKRXOG EH EDODQFHG W VW\ RQ WKH QRVH Z KHHO
5 HP RYLQJ VWKH WLO EDOCDVWRU SXWEQJ DGGLWRQDO Z HLJKWRQ VWH SLORWV VHDW

VKRXOS GR EDCDQFLQJ

12 7 (

3 XVKLQJ WKH VDLs@®QH E\ P HDQV RI Z LQJ RU WLGE®QH WSV DV Z HG DV

FRQWROVXUIDFHV LV SURK LE LWHG
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7 KH VDLGBQH VKRXOG EH VWUHG LQ GUW DQG YHQWG URRP ,Q FDVH RI D
SURCRQJHG VWUDJH WKH DQW FRUURVLYH SURWFWRQ RI ILWEQJV LV QHFHVVDU
HJ Z LW D JUHDVH

KHQ VWUHG LQ GH ULJJHG FRQGLWRQ WH VDLOSQH FRP SRQHQW VKRXOG EH

SRVLWRQHG LQ D Z D\ W DYRLG WKH SHUP DQHQWGHIRUP DWRQV

Z LQJIV HDGLQJ HGJH GRZ Q UHVWQJ RQ VSDU URRW QHDU URRWULE DQG
RQ WIDSH] H SDUWHQG XVLQJ WKH VRIW I LWHG VXS SRUW

I X VHODJ H RQ Z KHHOV VXSSRUWG XQGHU WH WLOVNLG XQGHU VKH I XVHODJH
FRFNSLWSRUWRQ D VRIWILWHG VXSSRUWP D\ EH XVHG

VD LOS CDQH HDGLQJ HGJH GRZ Q UHVWQJ RQ ERW WSV RQ D VRIW ILWHG

VXSS RUW

12 7 (

7 KH VDL @®QH DIWU SDUNLQJ LQ WH RSHQ DLU P XVWEH LQVSHFWG W
HQVXUH LW LV ITUHH RI Z DWHU 7 KHQ GU\ FOHDQ DQG YHQW WH Z KR

VWX FWX UH

52 %' 75%$163257%$7,21

7 KH VDLGBODQH VKRXOS EH FDUULHG RQ D WDLOHU DGRSWHG |RU VDLGS ODQH
WDQVSRUWWRQ KDYLQJ WKH GHYLFHV IRU IDVWHQLQJ WKH Z LQJV IXVHMDJIH DQG
VD LOS CDQ H
7 R SUHSDUH WKH VDLOS ODQH IRUJURXQG WDQVSRUMWRQ LWLV QHFHVVDU' W
FKHFN WH VDLOSQH W EH FRP S CHW
HP SW VWKH FRFNSLW
LP P RELO]JH WVKH FRQWROVWFN E\ P HDQV RI SLORWV E HOW
ORFN WKH FDQRS\ DQG WKH Z LQGRZ
SXWD FRYHURQ WH FDQRS\
VHEXUH DJDLQVW NQRFNLQJ WH HQGV RI FRQWRO V\ VWP V HGHP HQW
SURWXGLQJ RXWRI WH Z LQJV
IL[ WKH VDLOSODQH FRP SRQHQW RQ WDLOHULQ D Z D\ WR DYRLG GDP DJHV DQG
SHUP DQHQW GHIRUP DWRQV VHH  VWUDJH VWH WLOSMQH P D\ EH

SRVLWRQHG CHYHO
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6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

12 7 ¢

KHQ XVLQJ RSHQ WDLOHG VHFXUH WKH VDL QH Z LWK FRYHUV

&1 ($1,1* $1' &8% 5 (

7 KH VDL @DQH VKRXOG EH Z DVKHG Z LW Z DWU DQG QRUP DO GHWUJ HQW XVLQJ
WH VSRQJH RUD VRIWUDJ $ IWU Z DVKLQJ FKHFN WH GUDLQDJH KROHV WVR EH QRW
FORJJHG DQG GW LI QHFHVVDW WH VWXFWUH LQVLGH LWFRQFHUQV HVSHFLDGO
WH DLUEUDNH ER[ HV ) RUZ DVKLQJ WH WH[ WOH SDUW WH Z DVKLQJ DJHQW DFF
W WH SURFHGXUHV GLUHFWRQV VKRXOG EH DSSOHG 7 KH FRFNSLW VKRXOG EH

UHJ XDUO FOHIDQHG Z LW D YDFXXP FOHDQHU

12 7 (

7 KH XVH RI RUIJDQLF VROFHQW JDVROAQH QLWR HW IRU SHUVSH[ FOHDQLQJ

LV S URK LE LWHG
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6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

6% .,/ 3/ $1 ( 5,%* 1* $1°' ' ( 5, % * 1+
$ 5 LIJLQJ WHDP SHUWRQV RU SHUVRQV KDYLQJ QR DVVHP EO MJV
% 5 LIJLQJ MJV IXVHODIH VXSSRUW Z LQJ WS VXSSRUW DERXW P KLIK

& 5 LJJLQJ SURFHGXUHV

FOHDQ DQG J UHDVH DCOILWEQJYV ERON DQG MRLQW RI FRQWROV\ VWHP V
SXW WH IXVHODJH RQ WH VXSSRUW KDYLQJ QR VXSSRUW RQH SHUVRQ
VKRXOG KROG WKH IXVHODJH RSHQ WH FDQRS\ SXWWH DLU EUDNH CHY HU
IURQW RSHQ IXVHODJH LQVSHFWRQ KROH SXOORXWWH UHDU EROVWR LW | X QO
H[ VHQW

ULJ WKH ULJKWKDQG Z LQJ ILUVW WH VSDU HQG VKRXOG EH LQVHUMG LQWR WKH
IXVHODJH DOAJQ WH Z LQJ IXVHMJH ILWEQJYV LQVHUWWH ULJKWKDQG P DLQ
ERONLQWR (RFDWRQ ERONCHYHU SCDFH LQW WH JULS LQVHUWWH CHIW
KDQG P DLQ ERONDOVR LQWR CRFDWRQ DV DERYH LQVHUWWH ULJ KW

KDQG UHDU ERONWOOVWS VHH ) L

&$ 87,21

7+ ( %2/76 6+$// %( ,16(57("' %< +$1°' 21/< 12 72216
$//2: (* .1 &$6( 2) -$00 ,1* (; &(66,9( 027,21 ' 58 *
6723 7+ ( 5,** 1* $1°' &+ (&. 7+ ( ), 77,1*6 $1°' %2/76
)25 &255 (&7 &/ ($ 1,1+

12 7 (

XULQJ ULJJLQJ FKHFN WKH ILWMQJ RI IXVHDJHDQG Z LQJ DXWP DWF

FRQQHFWRQV RI DLU EUDNH DQG DLOHURQV FRQWROV\ VWHP V

UHVWWH Z LQJ WS RQ WKH VXSSRUW KDYLQJ QR VXSSRUWRQH SHUVRQ
VKRXOG KROG WKH Z LQJ

HIWKDQG Z LQJ ULJJLQJ LQVHUWWKH VSDU HQG LQWR WH IXVHMJH DOJQ
VWKH Z LQJ IXVHOJIH ILWEQJV LQVHUWWH OHIWKDQG P DLQ ERONWQOD LWZ LOO
EH VHFXUHG E\ D FOFN WHQ WH UJKWKDQG P DLQ ERONRQ WKH VDP H
Z D\

WL CDQH  ULJ J LQJ GHICHFW WH UXGGHU W00 W VWS DAJQ WH
WL CDQH I XVHODJH SRVLWRQ WH |URQW VWELGQ] HU SLQV VKD EH |LWHG
LQWR WKH IXVHODJH ILWEQJV LQVHUWWH UHDU ERON SODFLQJ VKH ODWK LQ
RZ HUSRVLWRQ WOOLWJHW VHFXUHG E\ P HDQV Rl ODWK 7 KH HOHYDWU LV

FRQQHFWG DXWP DWFDOO VHH ) LJ



% 3:

6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

FKHFN VHFXULQJ RI WHP DLQ Z LQJ EROW DQG WH UHDU ERONRI WLGCS CODQH

FORVH WKH | XVHODJH LQVSHFWRQ KRCH

' H ULJJLQJ UHT XLUHV WKH UHY HUVH VHT XHQFH

5, x 1 x $1 ' ' ( 5 ,%* 1% 2) 7+ ( 63(&,%/ %$//$67

5 LJJLQJ RU GH ULJJLQJ RI' WKH 6 SHFLDO EDODVW UHT XLUHV WH IRORZ LQJ

VHT X HQF H

UHP RYH FRYHURI WH VSHFLDOEDOXDVWE D\
SXWLQ RU WNH RXWDSSURSULDWH QXP EHU RI EDOCDVW Z HLI KW SD\
DWHQWRQ W Z HLJ KW DQG EDCIDVWED\ V QXP EHUV

UHSOFH WKH FRYHURI WH EDOCXDVWE D\

$ VVHP EOQQJ DQG GLVDVVHP EAQJ RI WKH VSHFLDOEDODVWED\ FRYHULV VKRZ Q LQ

LWHP RI WKLV 0 DQXDO

5, x 1 x $ 1 ' ( 5,x* 1% 2) 7% ./ %$//$67
5 LJJLQJ RUGH ULJJLQJ RI WH WLOEDODVWUHT X LUHV WK H IROORZ LQJ VHT XHQFH

UHP RYH WKH WLOS MQH

SUHVV WH CDWK DQG WUQ WH ORFNLQJ GHYLFH FORFNZ LVH XQWO WH FRYHU
XQORFNV

UHP RYH WK H WLOEDODVWED\ FRYHU

SXWLQ RUWNH RXWDSSURSULDW QXP EHU RI EDODVWZ HLI KW WR GHWHUP LQH
DORZ DEOH QXP EHU RI EDODVW Z HLJKW XVH WH 7% ./ %$//$ 67
/2% ,1* 7% %/ ( IURP WH) QJKWO DQXDO

SCDFH WKH FRYHU DQG SUHVV LW VAJ KW\ WHQ WKUQ WKH ORFNLQJ GHYLFH
FRXQWUFORFNZ LVH WOOWKH CDWK FOFNV VHH ) LJ

ULJ WKH WLGs CbQH

) LI UHVHUY HG

&$ 87,21
7+ ( 7% ./ %$//$67 %$ < &29 (5 6+28/' %( 6(&8 5 (" %2 7 +
(1' 6 2) [/ 2&. ,1* ' (9 ,&( 6+281/7"' %( 3/%$&("' ,16, ( 7+

&8 76 ,1 326,7,21,1* 3,16
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5 LJJLQJ WKH Z LQJV

) LI
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6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

5 LJJLQJ WKH WLOS MMQH ) LI
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6 DLOBQH 0 DLQWQDQFH 0 DQXDO
/ 8 %5 ,& $ 7,2 1

* UHDVH IRU EHDULQJV VKRXOG EH XVHG IRU WH OXEULFDWRQ 7 KH OXEULFDWRQ LV
DSSAHG WVR WKH MRLQW KDYLQJ P RYHDEO VXU DFHV RUEDOEHDULQJYV Z LW RSHQ

EDOV VHO DQJ QLQJ
/ XEULFDWRQ LWHP V DV VKRZ Q RQ ) LJ

$ LOHURQ KLQJ HV DQG VHO DQJ QLQJ EHDULQJV Rl WKH DLCHURQ FRQWROV\ VWP
LQ Z LQJV

6 XVSHQVLRQ RI WKH DLUEUDNH SODWYV

6 HO DOJ QLQJ DQG DUWFXODWG EHDULQJV RI VWKH DLOHURQ HCHYDWU DQG DLU
EUDNH FRQWROV\ VWP

5 XGGHU KLQJ HV DQG UXGGHU VHQVLRQ P HP EHUV HQGV

( HYDWR U KLQJ HV

$ LUEUDNH SXVK URG JXLGH DQG LW | LWEQJ

* XLGH DQG EHDULQJV Rl SHGDOV

& DQRS\ ORFNV DQG HP HUJ HQF\ MIWMVRQ P HFKDQLVP

$ XWRP DWF MLQW RI DLOHURQ DQG DLUEUDNH FRQWROV\ VWHP

0 DLQ Z KHHODUP EHDULQJ YV



% 3:

6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

/ XEULFDWRQ SQ

y LI
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6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

$' -8670 (176

$' -8670 (17 2) : +((/ %5% . (/(9(5 ," /(0 29(0 (17
7 KH DGMKVW HQWLV WV EH FDUULHG RQ DFF WR ) LJ E\ P HDQV RI DGMVWQJ
VFUHZ DWVWKH P DLQ Z KHHOKXE 7 KH DGMK(VWQJ VFUHZ LV DFFHVVLECH DIWU

UHP RYLQJ WH LQVSHFWRQ GRRU LQ WH Z KHHO IDLULQJ & RUUHFWO DGM VWG
EUDNH KDV WKH P LQLP XP LGOH P RYHP HQW Z KLFK HQVXUHV WKH FRP SCHW EUDNH
VKXWRII Z KHQ WH SLORWVY OHYHU LV UHOGHDVHG $ IWVHU HYHU DGMKVWQJ WH

DGMKVWQJ VFUHZ VKDOOEH VHFXUHG Z LW ORFNLQJ QX W

12 7 (

7 RR ODUJH DQ LGH P RYHP HQW UHVXOW LQ GHFUHDVLQJ EUDNH HIILFLHQF\
7 RR VP DO DQ LGOH P RYHP HQW LQFUHDVHV UROCAOQJ GUDJ DQG EUDNH VKRH

Z HDU

$ GMKVW HQWRI Z KHHOEUDNH LGOH P RYHP HQW

y LI
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6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

$' -8670 (17 2) $.,5 %5% . ( ' ($' 32,17 &21752]

) 2 5 & (

( YHU' VSULQJ SXO1QJ WKH FDS W WH SCODVWH VKRXOG EH WQVLRQHG VR VKDWWKH
IRUFH QHFHVVDUL W QIWWH FDS DSSOHG LQ VSULQJ CRFDWRQ DWDLU EUDNH
H[ WIQGHG UDQJ HV GD1 CEl 7 KLV GRHY QRWFRQFHUQ WKH VSULQJV RQ
VKRUWVFUHZ V RQ WKH IXVHODJH HQG RI WH FDS Z KHUH WH QXW VKRXOG EH
WJ KWQHG VR VWKDW DERXW PP LQ RI WH VFUHZ SURWXGHV 7 KH

DGMKVW HQWLV FDUULHG RQ Z LW WH QXW SUHVVLQJ VWH VSULQJV

$' -8670 (17 2) &$123< -(77,621 )258&(

7R DGMKVWWH IRUFH VFUHZ LQ W GHFUHDVH WH IRUFH RU VFUHZ RXW W
LQFUHDVH WH IRUFH WH SLQ VHH ) L 1 RUP DOOO WKH FDQRS\

MHWALVRQ ITRUFH DGMXVW HQW LV QRWQHFHVVDU 7 KH FRUUHFW ILWEQJ RI FDQRS\

DQG KLQJH LV W EH DGMKVWG E\ P HDQV RI VFUHZ V 7 KH FDQRS\ VKRXOG EH
ILl HG Z LIKRXWS D\ 7 KH SLQ VKRXOG SUHVV WKH FDQRS\ LQWR WH KLQJH
$' -8670 (17 2) 6,0 8/7%1 (286 $&7.,21 2) 7% . ( 2))
+22 .86
) RUWH DGMKVW HQW WKH DGM VWQJ VFUHZ LV VR EH XVHG VHH ) LJ CW

LV DFFHVVLEOH Z KHQ SLORWV VHDW SDQ LV UHP RYHG 7 KH FRUUHFW). DGM VWG
WZ LQJ FDEOH UHOHDVLQJ VN VWVHP Z RUNV VR WDWIRU UHOHDVHG FRFNSLWKDQG
JULS ERW KRRNV DUH (RFNHG DQG WH FDEGMHY DWWH KRRNV KDYH D SHUFHSWE CH
S\ : KHQ WKH FRFNSLWKDQG JULS LV SXOOHG ERW KRRNV DUH VLP XOWQHRXVO
UHCHDVHG XVLQJ WH Z KROH P RYHP HQWUDQJH QR KDQG P RYHP HQWRI CHYHURI

DQ\ KRRN WZ DUGV UHCHDVLQJ FDQ EH P DGH

74+ (T2 1% &% %/ ( 5 (/ (%$6,1* 6<67 (0 S+ (1 127
&2 55 (&7/ < $' -867(" 0 $< &%$ 8 6( C)y) . &8 1 7.,(6 1

5 (/ ($6,1* 7+ ( 72 : ,1* &$%/ ( 25 6(/) 5 (/(%$6,1*
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6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

$66(0 %/ < $1' ' ,6866(0 %/ < 2) 6$,/ 3/ $1( &20 321(176

& $ 87,21

%()25( $66(0 %/ ,1* 2) 7+ ( 6% ,/3/$1( &20 321 (176 $//

7+( : 25. ,1* 0 (7%$/ 685)$&(6 6+28/"' %( &/ ($1 (" $1
* 5 (8% 6(" 7+ ( 5(3($7(" 86( 2) 6(/) [ 2&. ,1+* 1876
6$)(7< 3,16 $1"' 6(&85,1* : $6+ (56 ,6 352+ ,%,7(

$66(0 %/ < $1° ' ,6$66(0 %/ < 2) 7+ ( $,/ (521

LVDVVHP ECH WKH DLCHURQ RQ VWKH IROORZ LQJ Z D\ ) LJ
LVFRQQHFWWH DLOHURQ FRQWRO V\ VWP E\ P HDQV RI UHP RYLQJ WKH QXW

DQG VFUHZ Z LWK FRQQHFWWH SXVK URG HQG Z LW WH DLOHURQ CHYHU

5 HP RYH WKH VDIHW SLQ DQG WKKH QXW

HICHFWWH DLCHURQ IXOOGRZ Q DQG WoNH LWRXWD[ LDOO WRZ DUGV Z LQJ WS

$ VVHP EO UHT XLUHV WKH UHY HUVH VHT XHQFH

$66(0 %/ < $1°' ' 6$66(0 %/ < 2) 7+ ( $.5 %58 . (

LVDVVHP ECH WH DLUEUDNH SCOW LQ WKH IRORZ LQJ Z D\
([ WHQG WKH DLU EUDNH
5 HP RYH WKH IL[ LQJ ULQJV RXWRI WH EROW | LWEQJ WKH SCDW W WKH DUP V RI
W H DLU EUDNH
5 HP RYH WKH EROW | LWEQJ WKH S CDW
LVDVVHP ECH WKH FDSV E\
5 HP RYH WKH QXWDQG UHP RYH WKH FDS WHQVLRQLQJ VSULQJV
5 HP RYH WKH FDS SD\ LQJ DWHQWRQ QRWW EHQG LW
$ VVHP EO UHT XLUHV WKH UHYHUVH VHTXHQFH 5 HP HP EHU W DGMVWWH GHDG

SRLQWFRQWHROIRUFH LI WKH FDSV Z HUH GLVDVVHP E CHG



% 3:

6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

$ LOHURQ DVVHP EO

) LI
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6 DLOBQH 0 DLQWQDQFH 0 DQXDO
$66(0 %/ < $1°' ' ,6$66(0 %/ < 2) 7+ ( 58" " (5

7 R GLVDVVHP EQH WKH UXGGHU ) LJ
' LVFRQQHFW WH FDEO RI' WKH UXGGHU FRQWRO V\ VWVHP E\ P HDQV RI

UHP RYLQJ WKH VDIHW SLQ Z DVKHU DQG ERON Z KLFK FRQQHFWWH

FDEOH HQG Z LW WKH UXGGHU CHY HU

12 7 (

7 R DYRLG WKH FDEOHYV EH SXOHG LQVLGH WKH IXVH®OJH LWLV UHFRP P HQGHG
EHIRUH WKH FDEOHVY DUH GLVFRQQHFWG W RFN WKHSHGDO/ RQ WKHLU VWUUX SV

RU IL[] WKHP WR UHCHDVH WKH FDE OH WHQVLRQLQJ

5 HP RYH WH VSQAQWSLQ DQG EROW GHIOHFW WKH UXGGHU VO KW

EDFNZ DUGV DQG UHP RYH WH UXGGHU D[ LDOCO. XSZ DUGV

$ VVHP ECH UHT XLUHV WKH UHY HUVH VHT XHQFH



% 3:

6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

5 XGGHU DVVHP EOQO

y LI
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6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

$66(0 %/ < $1°' ' 6$66(0 %/ < 2) 7+ ( (/(9%$725

7R GLVDVVHP ECH WKH HOHYDWU WH IRCRZ LQJ SURFHGXUH VKRXOG EH XVHG
) LI
% HQG RIl WKH Z LQJV Rl WKH VHFXULQJ Z DVKHU UHP RYH WKH QXW DQG
WK H EROW

7 DNH RXWWH HOHYDWU XVLQJ D[ LDOP RYHP HQW

$ VWHP EO RI WH HOHYDWU UHT XLUHV WH LQYHUWG VHTXHQFH 7 KH VHFXULQJ

Z DVKHU VKDOOEH UHSMFHG Z LWK D QHZ RQH
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( HYDWUDVVHP EQO

) LI
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$66(0 %/ < $1°' ' 6$66(0 %/ < 2) 7+ ( 126( : +((/

5 HP RYDORI WKH QRVH Z KHHOUHT XLUHV WKH IROORZ LQJ VHTXHQFH ) LJ

UHP RYH WH VHFXULQJ VDIHW SLQ UHP RWH WH QXW DQG Z DVKHU

UHP RYH WKH QRVH Z KHHOD[ OH

$ VWHP EO RI WKH QRVH Z KHHO UHT XLUHV WKH UHYHUVH VHTXHQFH 7 KH GLVWQFH

VCHHY HV VKDOOEH LQVWOHG
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1 RVH Z KHHODVVHP EOQO

) LI
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$66(0 %/ < $ 1" " 6% 66(0 %/ < 2) 7+ ( 0 $ ,1

81' (5&%$55,% * (

KHHOGLVDVVHP EOQO ) LI
UHP RYH WH VHFXULQJ VDIHW SLQ RXWRI WH P DLQ Z KHHOD[ CH UHP RYH WH
FDVWHODWG QXW DQG UHP RYH WH Z DVKHU
GLVFRQQHFWWH WHQVLRQ P HP EHURI Z KHHOEUDNH QIWQJ WH EUDNH CHYHU
WOOWH HQG RI WHQVLRQ P HP EHU P RYHV RXWRI WKCH FRQQHFW U

UHP RYH WH D[ CH DQG WNH RXWWH Z KHHO

$ VWHP EAH RI WKH Z KHHO UHT XLUHV WKH UHYHUVH VHTXHQFH 3 D\ DWHQWRQ WDW
WH EROWN HQJDJHV WH KXE KR 5 HP HP EHU W LQVWOO WH GLVWQFH

VOHHY HV

LVDVVHP EOQO RI WH DUP RI P DLQ XQGHUFDUULDJH DQG WH VKRFN DEVRUEHU
GLVDVVHP EOH WKH Z KHHO

UHP RYH WH VDIHW SLQ DQG WNH RXWWH ERON

UHP RYH WKH GRFNLQJ ILWNQJ EXP SLQJ ULQJ DQG LQVHUWGLVF
UHP RYH WH VHFXULQJ HOHP HQWRXWRI WH VSHFLDO VFUHZ UHP RYH WH
VFUHZ

UHP RYH WH DUP D[ CH

UHP RYH WKH DUP Z LWK WKH VKRFN DEVRUEHUD[ CH
UHP RYH WH QXW DQG WKH VFUHZ
UHP RYH WKH VKRFN DEVRUEHU ILWLQJ RXWRI WKH DUP | LWEQJ

$ VWHP EO RI WKH VKRFN DEVRUEHU DQG P DLQ XQGHUFDUULDJ H DUP UHT XLUHV W H

UHY HUVH VHT XHQFH
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6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

0 DLQ XQGHUFDUULDJ H DVVHP EO

) LI
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$66(0 %/ < $1°' ' 6$66(0 %/ < 2) 7+ ( &$ 12 3<

' LVDVVHP EO DQG DVVHP EO RI WH FDQRS\ LV W EH SHURUP HG E\ W R

SHUVRQV RQ WKH IRCCRZ LQJ Z D\ ) LI

7 DNH SCODFH LQ WKH FRFNSLWDQG FORVH WWH FDQRS\ Z LVKRXWCRFNLQJ LW
7 DNH FDUH IRU KDYLQJ DQ H[ WHUQDO DVVXUDQFH W DYRLG WH FDQRS\
GDP DJ HV

3 XOOWH FDQRS\ HP HUJHQF\ MIWLVRQ KDQGH

7 KH DVVHP EOQ RI FDQRS\ VKRXOG EH FDUULHG RQ Z LW VWH P HFKDQLVP ORFDWG

LQ FDQRS\ RSHQHG SRVLWRQ DV IRORZ V

3 XWWKH SLQ LQW SRVLWRQ DV VKRZ Q RQ ) LJ

7 KH FDQRS\ MWILVRQ CHY HU SXWLQW $ ORFDWRQ

3 XWWH FDQRS\ LQW SRVLWRQ DV VKRZ Q RQ ) LJ

7 XUQ WKH FDQRS\ MWEVRQLQJ CHYHU LQW % CRFDWRQ DQG FKHFN WH

FRUUHFWFDQRS\ ORFNLQJ
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& DQRS\ DVVHP EQQJ

) LI
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6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

$66(0 %/ < $1° " 6$66(0 %/ < 2) 7+ ( ,167580 (17
3 1 (/
7 R GLVDVVHP ECH WKH LQVWXP HQWSDQHO
" LVFRQQHFWWH GXFWFRQQHFWURI LQVWXP HQW SUHVVXUH V\ VWHP
" LVFRQQHFWWH Z LULQJ RI HOHFWLFDOV\ VWP V DQG DQWQQD
5 HP RYH WKH VHFXULQJ VDIHW SLQ DQG Z DVKHU RXWRI VKH ERON
VHH ) LI Il LQJ WKH MHWEVRQ FDEOH UHP RYH WKH EROW
5 HP RYH WK UHH VFUHZ V IL[ LQJ WKH LQVWXP HQWSDQHOW LW FROXP Q
5 HP RYH WK H LQVWXP HQWSDQHO
$ VVHP EO UHT XLUHV WKH UHY HUVH VHT XHQFH
&$87,21
$)7(5 (9 (5< ,167580 (17 3%$1(/ $66(0 %/ < &+ (&. 7+ (

&2 55 (&7 ), 77,1 * 2) 7+ ( &$123< (0 (5* (1&< =-(77,621

& $

%/ (

$66(0 %/ < $1°' ' 6$66(0 %/ < 2) 7+ ( 3,/ 27796

3$1 7+ ( &209(5 2) 7+ ( 63(&.$/ %S$//$67 %$ <

7+ ( /8% % $* ( &20 3%$570 (17

' LVDVVHP EO UHT XLUHV WKH IROORZ LQJ SURFHGXUH

5 HP RYH WKH VFUHZ V Il LQJ WKH FRYHURI WH VSHFLDOE DGIDVWE D\
5 HP RYH WKH FRYHURI WKH VSHFLDOE DOCODVWE D\

5 HP RYH WKH VFUHZ V IL[ LQJ WH SLORWV VHDWSDQ

7LH RIl WKH EHORZ FRYHULQJ WH FRQWROVWFN

5 HP RYH WKH SLCRWV VHDW

5 HP RYH WKH VFUHZ V IL[ LQJ WKH OXJJDJH FRP SDUW HQW

5 HP RYH WKH OXJJDJH FRP SDUW HQW

$ VVHP EOQ UHT XLUHV WKH UHY HUVH VHT XHQFH

12 7 (

6(8$ 7
$ 1

7R JHWDFFHVV WVR WKH VSHFLDOEDGCDVWED\ UHP RYH WKH FRYHURQQO 5 HP RYLQJ

R1

WH SLORWYV VHDWSDQ LV QRWQHFHVVDU\
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6 HFWRQ FRQWLQV WH OVW RI SDUW DSSURYHG LQGHSHQGHQWM RI WKH
VDLOS ODQH Z KLFK DUH VHUYLFHG DFF W WHLU RZ Q P DLQWQDQFH GRFXP HQW

7 KHVH GRFXP HQW VKRXOG EH HQFORVHG WVR WKLV 0 DQXDO

/ ,67 2 ) 7+ ( 3$576 $335209 (' ,1"' (3(1'" (171 < 2) 7+

6$ .,/ 3/ $1( 6(59,&("' $&& 72 7+ (,5 2: 1 ' 2 &80 (176
 WHP 3 DUW 9 DOG P DLQWQDQFH GRFXP HQW
DLUVS HHG LQGLFDWRU $ LUFUDIW( TXLSP HQW& HUWILFDW

IRUDLUVSHHG LQGLFDWU

DONMP HWHU $ LUFUDIW( TXLSP HQW& HUWILFDW

IRUDONP HWU

YDULRP HWHU $ LUFUDIW( TXLSP HQW& HUWI LFDW

IRUYDULRP HWU

P DJ QHWF FRP SDVV $ LUFUDIW( TXLSP HQW& HUWI LFDW

IRUP DJQHWF FRP SDVV

YDULRP HWUFRP SHQVDWU $ LUFUDIW( TXLSP HQW& HUWILFDW

IRUYDULRP HWHUFRP SHQVDWU

SLORWV E HOW 2 SHUDWRQ 0 DQXDOIRU

VDI HW E HOW

QRVH WVRZ LQJ KRRN 2 SHUDWQJ 0 DQXDOIRU7 RZ
7267 ( 5 HOHDVHV 6 HULHV ( 1 RVH

7RZ 5 HOHDVH

& * WZ LQJ KRRN 2 SHUDWQJ 0 DQXDOIRUG DIHW
72 67 ( XURSD * 7 RZ 5 HOGHDVHV 6 HULHV ( XURSD *

6 DIHW 7 RZ 5 HOHDVH

& ROQWQXHG RQ WKH QH[ WSDJ H
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3 Duw

9 DOG P DLQWQDQFH GRFXP HQW

P DLQ Z KHHO

$ GMKVWEO Z KHHOEUDNH CHY HU
P DQXDO

$ XWRUL] HG 5 HOHDVH & HUWI LFDWH

QRVH Z KHHO

P DLQWQDQFH |UHH

$ XWRUL] HG 5 HOHDVH & HUWI LF DWH
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, 1752 "8 &7 ,21

6 HFWR Q FRQWLQV WH OAVWDQG WP H VFKHGXOH RI LQVSHFWRQV DQG Z RUNV
Z KLFK VKRXOG EH SHULRGLFDOO SHURUP HG W HQVXUH VDIH DQG HIILFLHQW
RSHUDWRQ RI WKH VDLGSOQH 7 KH SHULRGLF Z RUNV P XVWEH SHURUP HG RQO E\
SHUVRQV KDYLQJ WH VNLOD DQG TXDOILFDWRQV DQG EH DSSURYHG E\ WKH

$ LUZ RUKLQHVV $ X W R ULW

/ ,67 2 ) 3(5,2"' ,& : 25 . 6

& KHFN WH VWXFWUH LQWJ UW DQG H[ WHUQDO VXUIDFHV Rl WKH VDLGS CDQH LQ
U JHG FRQGLWRQ Z LW VSHFLDODWHQWRQ SDLG W WKH Z LQJ VNLQ QHDU WKH
IXVHODJH DLU EUDNH ER[ LQVLGH VYLFLQLW RI DLHURQ VXVSHQVLRQ
XQGHUFDUULDJ H | LWEQJ QRVH Z KHHO WLO/NLG DQG WNH RII KRRNV

& KHFN WKH SO\ V LQ ULJ JLQJ DFF W LWHP

& KHFN WH FRQGLWRQ RI VSDU H[ WVHQGLQJ HQGV HVSHFLDOO DURXQG WKH
ILWLQJV ULEV QHDU WKH IXVHOJH HVSHFLDOO QHDU WKH UHDU |LWEQJV DQG
FRQQHFWRQV Z LWK VWK H VSDUH[ WHQGLQJ HQGV

& KHFN VWKH FRQGLWRQ RI P DLQ IUDP HV DIWU GH UJJLQJ WH Z LQJV
HVSHFLDOO QHDUWKH I LWEQJV DQG J OXH MRLQW

& KHFN WH UHVW Rl WH VDLGBQH FRP SRQHQW DIWU GH ULJJLQJ SD\
DWHQWRQ W WKH I LWEQJ V

& KHFN WKH ULJJLQJ DQG GH ULJJLQJ RI WH VDLOS CDQH

& KHFN WKH GHICHFWRQV RI WVKH FRQWROVXUI DFHV DFF W ) LJ

& KHFN WKH FRQGLWRQ DQG RSHUDWRQ Rl WH LQVWXP HQW DQG WDQVFHLY HU
& KHFN WKH S\ VLQ FRQWROV\ VWHP V DFF W LWHP

& KHFN VKH VXUH FDQRS\ RFNLQJ DQG FRUUHFW RSHUDWRQ RI HP HUJHQF\
MHWALVR Q

& KHFN WH FRQGLWRQ RI WH QRVH Z KHHO P DLQ XQGHUFDUULDJH WLO/NLG
DQG VP DO Z KHHO/Y RQ WH Z LQJ WSV DV Z HOO DV VKRFN DEVRUEHU DQG
Z KHHOE UDNH

& KHFEN WKH VDLCS ODQH LQQHU VWX F WK UH

& KHFN VKH FRQGLWRQ DQG SURSHU RSHUDWRQ RI CRFNLQJ HCHP HQW RI WKH

EROW MRLQLQJ WH Z LQJV DQG WLS DDQH WR WKH I XVHODJ H
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6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

& KHFN VWH FRQGLWRQ DQG VXUH VHFXULQJ RI WH FRQQHFWRQ RI VDLOSDQH
VWX FWUH SDUW DQG FRQWROV\ VWP V

& KHFN WVKH FRQGLWRQ DQG FRUUHFWRSHUDWRQ RI WH WZ LQJ FDEQH UHOHDVH
VI VWP DQG KRRNV 7 KH KRRNV VKRXOG UHCHDVH VLP X OMDQHRX VO

& KHFN WKH FRQGLWRQ Rl DQW FRUURVLRQ SURWFWRQ RI P HWOSDUW

& KHFN WKH HOHFWLFDOERQGLQJ EHW HHQ WH WZ LQJ KRRN DQG QRWSDLQWG
SDUWRI WKH FRQWROVWFN

& OHDQ DQG J UHDVH WK H SDUW WR EH OXEULFDWG DFF WR LWHP

& KHFN WKH FRQWROIRUFHV DFF WR LWHP

& KHFN WKH FRUUHFWRSHUDWRQ Rl FRQWROV\ VWHP

& KHFN WKH WJ KW HVV RI LQVWXP HQWSUHVVXUH V\ VWHP

& KHFN WKH DGMXKVW HQWRI DLUEUDNH DFF W LWP

6&+ (' 8/ ( 2) 3(5,2"' ,& : 25 . 6

7 KH VFKHGXOH Rl SHULRGLF KDV WR EH XVHG

3 HULR G : RUN DFF W LWHP

2 Q WKH EHJLQQLQJ RI IO LQJ VHDVRQ VK UR X J K

RUDIWU SURCRQJ HG VWUDJ H

$ IWHU HY HU\ 10 LQJ KRXUV
$ IWHU HY HU\ 10 LQJ KRXUV W UR X J K W UR X J K
$ IWHU HY HU\ 10 LQJ KRXUV

VK H 10 LQJ KRXUW LQVSHFWRQ
WV EH SHURUP HG RQO E\ SHURQV

DXWRUL] HG E\ WKH P DQXIDFWUHU

W UR X J K
$ IWHU KHDY\ DQGLQJ

W UR X J K
2 Q WKH HQG RI 10 LQJ VHDVRQ RU

EHIRUH WKH SURCRQJ HG VW UDJ H
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6 HFWRQ FRQWLQV VWKH OQIHWP H GDW RQ VDLOSODQH DQG SDUW Z KLFK DUH

VXEMWFWG WR WKH UHSOOFHP HQWH[ FHSWRI WKRVH OVWG LQ 6 HFWRQV DQG

$/ /1 2: (' 6%,/ 3/ %$1( /1 .,)( 7,0 (

7 KH DORZ HG VDLGSOQH COIHWP H H[ FHSW RI SDUW OQVWG LQ LWP DQG

6 HFWRQV DQG Lv 10 LQJ KRXUV

12 7

7 KHDORZ HG AIHWP H Z LOOEH Hf WHWQGHG LQ AQH Z WK IDWJXH WHVWDGYDQFH

I .67 2 7+ 3$576 72 % ( 5 (3/ % & (" 7+ 1 7+ (

6% .,/ 3/ 1 (/[ ,)(C 7,0 (

7 KHIRORZ LQJ SDUW VKRXOG EH UHSMFHG UHJ DUGCHVV RI WHLU FRQGLWRQ

, VHP 3 Duw $ OORZ HG QLIH WP H
UXGGHU WHQVLRQ P HP EHUV 10 LQJ KRXUV RU \ HDUWV
Z KHHOEUDNH WHQVLRQ P HP EHU 10 LQJ KRXUV RU \ HDUWV
WRZ LQJ FDEQH UHCHDVH WHQVLRQ 10 LQJ KRXUV RU \ HDWV
P HP EHUV
FDQRS\ MWLVRQ WHQVLRQ 10 LQJ KRXUV RU \ HDUWV
P HP EHU
X QGHUFDUULD] H VKRFN DE VR UE HU MDQGLQJIV RU |\ HDUWV
UXEEHU ULQJ V
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6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO
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6 HFWR Q FRQWLQV WVKH DOORZ HG Z HLJKWDQG & * ORFDWRQ UDQJH IRUHP SW
VDLCS CDQH DV Z HOODV WKH Z HLJ KWQJ DQG & * ORFDWRQ FDOFXODWRQ SURFHGX UH
DQG GHILQLWRQ Rl WH FRP SCHWRQ RI HP SW VDLOSODQH 0 RUHRYHU 6 HFWRQ

LQIRUP V RQ WH DORZ HG UDQJH RI FRQWRO VXU DFHV & * RFDWRQV DQG

FKHFENLQJ P HWKRGV

(,* +7,1* $1' & * [ 2&%$7,21 2) (0 37< 6%,/ 3/8%1(
(0 37< 6%,/ 3/ %1 ( : (.,*+7
0 LQLP XP HP SW Z HLIKW NJ o
0 D[ LP XP HP SW Z HLIKW NJ o
0 D[LP XP IXVHMDJH DQG WLEBMQH Z HLI KW NJ o
0 (7+ 2" 2) (0 37c< 6% .,/ 3/ 8% 1 ( S G S I $ 1 &
/2 &%$7,21 &$/ &8/ %$7,21

7 KH VDLOS ODQH VKRXOG EH LQ FRP SCHWRQ DFF W LWP

3 UHSDUH WKH : HLIKWQJ 3 URWRFRODFF W WH SDWWUQ VKRZ Q RQ ) LJ

3XWWH SRVLWRQ OHYHO DQG WUH EDOQFHV KDYLQJ VKH P HDVXUHP HQW

DFFXUDF\ QRWORZ HU VKDQ 6 GD1 CEl ) RU WH FHOO 7 DUH
UHFRUG WH QRVH Z KHHOEDOQFH UHVXONLQ WVKH QRQ CRDGHG FRQGLWRQ ) RU
WH FHOO 7 DUH UHFRUG VWK H WLO/NLG EDMQFH UHVXONLQ WKH QRQ CRDGHG
FRQGLWRQ

3 XWWH VDLOS (DQH RQ WH EDCDQFHV DV VKRZ Q RQ ) LJ QDP HO RQ QRVH
Z KHHODQG WLO/NLG 8 QGHU WKH WLO/NLG SXWWH DGMKVWEGC VXSSRUW 7 KH
Z LQJV VKRXOG EH CHYHO DQG VXSSRUWG RQ RQH WS Z LW WH SRVVLEQO
CRZ HVWIRUFH

/ HYHO VKH VDLCGBCDQH E\ P HDQV RI DGMKVWE VXSSRUWXQGHU VWKH WLO/NLG
LQ VXFK D Z D\ WKDWWH CHYHOOLQJ SRLQWRQ WH Z LQJ CHDGLQJ HGJH QHDU
WH URRWULE LV WKH VDP H GHYHO DV WH XSSHU VXU DFH RI WDLOQJ HGJH LQ
WH VDP H FURVV VHFWRQ ) RU FKHFNLQJ WH WDQVSDUHQWVWKEH ILOCHG Z LWK
Z DWHU Z LMKRXWDLUEXEECGHVY VKRXOG EH XVHG

) LQG WKH EDMQFH UHVXOW DQG UHFRUG LQ WH FHOD * URVV VWK H UHVX OWRI
VWH EDMQFH XQGHU WH QRVH Z KHHODQG LQ WKH FHOO * URVV VK H UHVX OWR |

WH EDMQFH XQGHU WKH WLO/NLG
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6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

HLI KWWH WLO/NLG VXSSRUWDQG DGG LW Z HLJKWWR WH FHOO 7 DUH |
WH VXSSRUWXQGHU WWH QRVH Z KHHOKDV EHHQ XVHG LW Z HLIKWVKRXGOG EH

DGGHG W 7 DUH FHOO

& DOF XMW WH Z HLI KWDQG & * CRFDWRQ DFF WR WH IRUP XV DQG UHFR UG

LQOW WKH SURSHUFHGOOV LWP V DQG

12 7

, I WKHEDMQFH UHVXOW DUH LQ >N* @ WH Z HLJKWRI WKH VDLOS @DQH LQ >NJ @LV
HT XDOW WKHFDOFX WG Z HLI KW

, I WWH  EDDQFH UHVXOW DUH LQ >GD1 @ WH Z HLWJKWRI WKH VDLGBMQH LQ >NJ @
LV HT XDOWKH FDOFX (DWHG YDOXH P X OALS AAHG E\

) RU WH FDOFXOMWG Z HLJKWUHDG RI WH GLDJUDP ) LJ WH DOORZ HG
& * CRFDWRQ UDQJH DQG UHFRUG LQW WH : HLIKWQJ 3 URWFRO LWP
HLI KW WKH VDLGB @ODQH FRP SRQHQW DQG UHFRUG WHLU Z HLIJKW LQW WH

HLI KWQJ 3 URWFRO LWHP

$ GG WKH Z HW KW RI VDLOSMQH FRP SRQHQW DQG UHFRUG WLV VXP DV WH
VDLOS @ODQH Z HLI KW

12 7
7 KH VDLGBMDQH Z HLIKW RI LWHP V DQG P D\ EH GLIIHUHQW GXH W
LQDFFXUDF\ RI EDMQFHV
7KH @ HLIKWQJ 3 URWFRO VKRXOG EH HQFORVHG W WH & HUWILFDW RI

0 DQXIDFWULQJ 5 HSDLU

7 KH Z HLI KWQJ UHVX OW VKRXOG EH UHFRUGHG LQWR WK H Yy !, + 7
0 $18 %/

&2 0 3/ (7,21 2) 7+ ( (0 37< 6$,/3/%1/(

7 KH HP SW VDLOSDMQH Z LW WH HTXLSP HQW QHFHVVDU IRU 1QLJ KW VKRXGOG
FRP SULVH VWH FRP SCHW V\ VWHP V DQG HTXLSP HQW OLVWHG E\ LWHP LQ
6 HFWRQ RI WLV 0 DQXDO : KHQ VDLOGBOMQH LV HTXLSSHG Z LW YDULRXV
RSWRQDO V\ VWVHP V DQG HTXLSP HQWQRWSURYLGHG LQ VWQGDUG VDLGEMQH DFF

W 6 HFWRQ RI WKLV 0O DQXDO WH Z D\ WR FRQVLGHU WLV HT XLSP HQWLQ Z HLJ KW

DQG EDMQFH LV FRQWLQHG LQ 6 HFWRQ Rl WKLV 0 DQXDO ' XULQJ Z HLIKWQJ
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6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

WH HOHP HQW Z KLFK GR QRWEHORQJ W WH VDLGE®MQH HTXLSP HQWVKRXOG EH
UHP RYHG DQG EDODVWED\ VVKRXOG EH HP SW

7 DLOEDODVWFRYHUVKRXOG EH UHP RYHG
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3081 (o (0,

6 HULDO1 R

*

+

7

, 1 * 35272 &2

5 HJ LVWDWRQ

6 XSSRUW3 6 XSSRUW3
HLI KWX Q LW/ NJ N* GD1 HLJI KWX QLW NJ N* GD1

% DCODQFH DFFXUDF\ “ > @ % DODQFH DFFXUDF\ >

7 DUH 7 DUH

* URVV * URVV

1 HW 1 HW

* URVV 7 DUH * URVV 7 DUH

6 DLOSQH Z HLI KW

4 1 HW 1 HW >NJ @

& * ORFDWRQ RI HP SW VDLOSDQH

;. VF 1 HW + 1 HW 1 HW 1 HW >FP @

/ LP LWDOORZ HG (RFDWRQV RI HP SW VDLOS®MQH & *

IURP >FP @ WR >FP @
HLJ KWRI VDLOS CDQH S DUW CHIWKDQG Z LQJ >NJ @

UL KWKDQG Z LQJ >NJ @
WL AODQH >NJ @
IXVHODJH FRP SCOHW >NJ @
6 DLOSDQH Z HLI KW S >NJ @

$ OORZ HG HP SW VDLGSEMQH Z HLI KW P LQ >NJ @ P D[ >NJ @

0 D[ LP XP IXVHODJIJH Z LWK WLOSMMQH Z HLI KW >NJ @

3 HU RUP HG E\

6 SHFLP HQ 6 DLOS CDQH :

)

LJ

6 LJ QDWK UH

HLI KWQJ 3 URWFRO




% 3:
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$ OCRZ HG UDQJH RI & * CRFDWRQ RI HP SW VDLOs DQH

) LI
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&2 1752/ 685)%$&(60 $66 %$/ $1 & (

7KH & * ORFDWRQ RI DLHURQV DQG UXGGHU VKDOO EH FRQWLQHG Z LWLQ WKH

UDQJH VKRZ Q RQ ) LJ 7 KH HHYDWU LY QRQ P DVV EDMDQFHG

7 R FKHEN WKH & * CRFDWRQ RI FRQWROVXU DFH DFF W ) LJ

6 XSSRUWWH FRQWRO VXU DFH RQ WKH KLQJH D[ LV I[UHH IRU URWWRQ DLCHURQ

RQ WKH KLQJH SLQV UXGGHURQ WH CRZ HUSLQ DQG DX[ LOLDW
WH UXGGHU XSSHU VCHHY H

SLQ CRFDWHG LQ

6 XSSRUW WKH WDLAQJ HGJH RQ WH EDODQFH ) LOG WH GLP HQVLRQ /

SHUSHQGLFXMUW WH KLQJH AQH LQ P P DQG EDOQFH UHVX ON3

HLI KWWH FRQWROVXU DFH WVR ILQG WKH UHVX OWV*

/ RFEDWRQ RI WWH FRQWROVXU DFH & * DIWRI WKH KLQJH OQH LV

12 7 (

7 KHEDOMQFH UHVXOW 3 DQG * VKDOOEH LQ WKH VDP H X QLW
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DM®MGLP HQVLRQV LQ P P

& RQWROVXU DFHV P DVV EDCMQFH

y LI
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6 HFWR Q GHVFULEHV WH Z D\ RI UHSDLULQJ VP DOCO GDP DJHV RI WH VDLGS @ODQH

,Q FDVH RI HYHUW UHSDLUWH FRQGLWRQV RI LWHP VKDOOEH VDWVILHG

* (1(5%$/ &21' ,7,21 )25 5 (3% ,5686

7 KH XVHUVKRXGOG FRP SO Z LW DOFRQGLWRQV EHORZ

& $ 87,21

% ()25 ( 3(5)250 ,1* 2) $ 1 < 5(3% .5 7+ ( 352 3(5
$,5: 257+ ,1 (66 $87+265,7< 6+ $ / / % ( 127,).,(" 72
(1685 ( 7+%$7 7+ ( 6%,/ 3/ $1( $.,5: 257+ ,1(66 : ,// %( 127

&2 0 3520 ,6(

( YHU\ UHSDLU VKRXOG EH UHFRUGHG LQ WH 6 DLOSCDQH / RJ % RRN ,| DIVWHU D
UHSDLU QR QRWFHDECH FKDQJHV Rl Z HLJKWDQG & * CRFDWRQ RI VKH HP SW
VDLOS (DQH KDY H EHHQ REVHUYHG LWVKRXOG EH UHFRUGHG

.1 VWKH UHSDLU FKDQJHV WH Z HLIKW DQG & * CRFDWRQ RI WKH HP SW
VDLOS (DQH WKH\ VKRXOG EH IRXQG DFF W 6 HFWRQ RI WKLV 0O DQXDO ,I WKH
DORZ HG UDQJH VKRZ Q LQ 6 HFWRQ KDV EHHQ H[ FHHGHG VKH HYHQW DO
FRUUHFWRQ LV W EH P DGH RQO E\ D SHU/RQ DXWRUL] HG E\ WH
P DQXIDFW UHU

$ WU HYHU UHSDLU RI DLOHURQ RU UXGGHU WKH & * SRVLWRQ VKDGOO EH
FKHENHG DFF W 6 HFWRQ RI WLV 0 DQXDO ,| WH DOORZ HG UDQJH VKRZ Q
LQ 6 HFWRQ KDV EHHQ H[ FHHGHG RQO D SHUVRQ DXWRUL] HG E\ WKH
P DQXIDFWUHUVKRXO5 P DNH FRUUHFWR Q

7 KH XVHU FDQ SHURUP RQO UHSDLUY GHVFULEHG LQ WKLV 0 DQXDO 2 WKHU
UHSDLUY DUH W EH SHURUP HG RQO E\ SHUVRQV DXWRUL] HG E\ WKH
P DQXIDFWUHU ,Q FDVH RI DQ\ GRXEW VWKH P DQXIDFWUHU VKRXOG EH
FRQWFWG W SUHSDUH VSHFLDOUHS DLU LQVWX FWRQV

,Q FDVH SDUW UHSODFHP HQWDUH QHFHVVDU\ WH\ VKRXOG EH RUGHUHG |URP
VWKH IDFWRU  WRJHWHU Z LVK DVVHP EQQJ HOHP HQW ,I QHFHVVDU VSHFLDO

UHS OOFHP HQWLQVWXFWRQV VKRXOG EH UHT XHVWG
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6 DLOSCDQH 0 DLQWIQDQFH 0 DQXDO

&2 0 32 6,7( 3%$5765¢ (3% ,5
5(3% ,5 &21"' ,7,216

KHQ UHSDLULQJ WKH VDLOSMQH FRP SRVLW SDUW LWVKRXOG EH REVHUYHG WH

R R
UHODWYH KXP LGLW EHORZ DQG WP SHUDW UH & ) W UR X J K

R& R) LQ WH URRP Z KHUH WH 0P LQDWQJ DQG KDUGHQLQJ D UH
SHU RUP HG 0 RUHRYHU WH URRP VKRXOG EH FOHDQ |I|UHH RI GXVWDQG JRRG
LOOXP LQDWG ) RU KHDOK UHDVRQV JRRG YHQWQJ SOV SURWHFWRQ P DWULDOV
FOHDUJORYHV DSURQ DQG P DVN VKRXOG EH XVHG

3 HUVRQV Z KR SHURUP UHSDLUY P XVWEH DORZ HG E\ D SK\ VLFLDQ DQG KDYH
DSSURSULDW TXDQILFDWRQV DSSURYHG E\ WH $ LUZ RUKLQHVV $ XWRULW $ |IWU
OP LQDWQJ RU JOXLQJ WH UHSDLUHG VWXFWUH VKDOO EH FXUHG LQ D
WP S HUDW UH R& R) W UR X J K R& R) IRU DWCOHDVW KRXUW $ WU
WDW FXUH F\ FOH LQ WHP S HUDW UH WR R& WR R) IRU KRXUV LV
QHFHVVDU\ + HDWQJ VKRXOG EH VWUWG DWURRP VWP SHUDWUH DQG SHU RUP HG

R

R R R
Z LW & K ) K JUDGLHQW O D[ LP XP FRROQJ JUDGLHQW & K ) K

$ OORZ HG P DWHULDOY¥ DQG KHDWWHDW HQWGHWLOY DUH VSHFLILHG DWSDJH

''$0 $* (6 &/ $66,),&$7,21

KHQ GDP DJH LV IRXQG WH FDXVH RI LWVKRXOG EH DQDO VHG DQG FDUHI X QO
FKHFNHG W HQVXUH WKDWRWHU DVVRFLDWG GDP DJH LV DEVHQW HVSHFLDOO LQ WKH
VDLOS CODQH LQQHU VWX F W UH
5 HSDLU RI VKHOO GDP DJH FO®OVVLI LHG DFF W WH & OOVVLILFDWRQ 7 DEOH DQG

LYLVLRQ LQWR = RQHV

= RQH , SDUWRI Z LQJ VKHOO/ DFF W ) LJ
= RQH ,, SDUWRI Z LQJ VKHOO/ DFF W ) LJ
=RQH ,,, SDUWRI Z LQJ VKHOOV DFF W ) LJ DLOHURQ IXVHODJIH DQG

WLOS ADQH VKHOOV LQQHU VWX FWUH RI VDLCS CDQH

XH W WH VWXFWUHTV FKDUDFWU UHSDLUV E\ WH XVHU DUH QRW JHQHUDOO
DOCRZ HG LQ =RQH ,,, $ SHUVRQ DXWRUL] HG E\ WH P DQXIDFWUHU VKDGO
FOOVVLI\ GDP DJHV LQ WLV = RQH LQGLYLGXDGOO 7 KH FODVVLILFDWRQ VKRXOG EH
EDVHG RQ DQ LQVSHFWRQ SHURUP HG E\ D SHUVRQ DXWRUL] HG E\ WK H
P DQXIDFWUHU RU WH GHWLOHG GHVFULSWYH DQG SKRW GRFXP HQWWRQ

GHQY HUHG E\ XVHU
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DP DJ HV FOOVVLILFDWRQ

$ OORZ HG GDP DJH DUHD

, VHP DP DJH
= RQH , = RQH ,, =RQH ,,,
KROHV WR X J K & P p QRWDORZ HG & P p
& LQ & LQ
EXWLQ
GLVWQFH RI
P P
LQ P LQ
IURP WKH
I LWEQJ V RU
IURP RWHU
GDP DJH
KROHV EXWQRW P P LQ DRQJ WKH $ VLQ LWHP
WR X J K VS DQ P P LQ LQ
DUE LWIDU\ GLUHFWRQ
GLVJ OXHG CHDGLQJ P P LQ RI GLVIOXHG CHQJ WK
HGJ H
GLVJ X HG WDLOLQJ P P LQ RI GLVI OXHG CHQJ WK
HGJ H
Z KLWQLQJ $ VLQ LWHP V DQG

GDP DJHG ILQLVK

D UE LWUD U\
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7 KH UHSDLUY RI FRP SRVLW SDUW VKRXOG EH SHU RUP HG DFF W WH IROCRZ LQJ

SURFHGXUHV SURYLGLQJ W DW

WH FRUUHFWP DWULDOY DUH XVHG GHILQHG RQ ) LJ XUHV

WH VXUDFHV W EH OGP LQDWG RU JXHG DUH FDUHI X QO SUHS DUHG
GHJ UHDVHG VDQGHG Z LW D SDSHURI JUDGH DQG GXVWUHP RYHG

JRRG SURWVHFWRQ RI P DWHULDOV DJ DLQVWJ HWNEQJ J UHDVH GLUWRU P RLVW UH
WH SRWOQIH RI P L[ HG FRP SRVLWRQ RI DSSUR[ LP DWHO P LQXWV LQ

URRP WHP SHUDWUH LV REVHUY HG

& $ 87,21
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' DP DJH QRWWURXJ K

y LI

7 KH UHSDLUSURFHGXUH LV WKH IROORZ LQJ
URXQG WKH KROH HGJ HV

UHP RYH WH IRDP RXWRI WKH KROH W JHWVXUH WKDWWH LQQHU VNLQ LV QRW
GDP DJ HG

FXWWH IRDP XQGHUWH RXWUVNLQ DV VKRZ Q RQ ) LJ
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& XWEQJ RI WKH IRDP

y LI

JOXH LQ WH IRDP DFF W ) LJ EHLQJ RI WKH KHLIKWGORZ HU E\ PP
LQ Z KHQ FRP SDUHG Z LW VKH ROG RQH DQG JOXH LQ WH RXWU VNLQ

LQWR WKH FKDP IHUHG HGJHV Rl WKH IRDP DURXQG WH KRCH

DIWHU WKH J OXH LV FXUHG FOHDQ WH HGJH RI WKH RXWUVNLQ DURXQG WKH KROH

DQG SDG WKH IRDP

P LQDW WH H[ WVHUQDO VNLQ XVLQJ WH IDEULFV VKRZ Q RQ ) LJ

VHH QRW RQ SDJH

6 NLQ UHSDLU

) LI
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' DP DJH WURXJ K

y LI

7 KH UHSDLUSURFHGXUH LV WKH IROCRZ LQJ

FOHDQ WKH KROH HGJ H

FXWWH IRDP DURXQG WH KROH DV VKRZ Q RQ ) LJ DQG FXWWH IRDP

XQGHUWH RXWUVNLQ DV GHVFULEHG EHIRUH

JOXH LQ RU CDP LQDW RQ WKH FOHDQHG LQQHU VNLQ WKH SDWK DV VKRZ Q RQ

) LI

3 UHSDUDWRQ IRU UHSDLU

) LI

,QQHU VNLQ UHSDLU

y LI
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, I WCH KRMH HGJHV RI LQQHU VNLQ DUH VRIWILUVW W H FRP SRVLW VXSSRUW

VKRXOG EH JOXHG LQ

WH I XUKHUUHSDLU SURFHGXUHV DUH WKH VDP H DV EHIRUH VHH ) LJ

T O T O O - R

7 KH UHSDLUSURFHGXUH LV WKH IROCRZ LQJ DV VKRZ Q RQ ) L
FOHDQ WKH KROH HGJ H
JOXHLQ FRP SRVLW VXSSRUW

P LQDW WK H VNLQ

DA®GLP HQVLIRQV LQ P P
5 HSDLURI CHDGLQJ HGJH

) LI
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7 KH UHSDLU SURFHGXUH LV WKH VDP H DV IRU Z LQJ OHDGLQJ HGJH SURYLGLQJ WDW

IRU UHSDLU WKH , QWHUJ CDV 3 RUFKHU RU , QWHUJ CbV
3 RUFKHU |IDEULFV DFF W LWHP VKDO EH XVHG KDYLQJ WH WWO
WLFNQHVV WH VDP H DV WLV UHSDLUHG DUHD 7 KH ILEUH GLUHFWRQ RI LQ

UHVSHFWWR WH V\ P P HW\ D[ LV RI WKH VDLCGS CODQH VKDOOEH REVHUYHG
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$ |WHU UHP RYDORI WH RGG JXH MRLQWLQ WH DUHD RI VHSDUDWRQ WH VXU DFHV
W EH JOXHG VKDOGEH FDUHI X0 FOGHDQHG DQG FRDUVHQ Z LW VDQG SDSHU
7 KHQ DSsO WH JXLQJ FRP SRVLWRQ Z LW DHURVLO RQ ERW VXU DFHV
,P P RELA]H WKH ERW VXUDFHVY XQWO WH JOXH LV FXUHG ,Q FDVH RI WDLOQJ
HGJH XVH WH VSULQJ FOMP SV SDGGHG Z LWK WH SO Z RRG LQVHUW LQ FDVH RI

QRVH E\ P HDQV RI VWLSHY (RDGHG Z LW Z HLIJ KW RUUXEEHUWQVLRQ
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$ IWHU WKH VWX FWUH UHSDLUV RUGDP DJH RI WKH ODFTXHU FRDWRQO WH DIIHFWG

DUHD VKRXOG EH FRDUVHQ Z LW VDQG SDSHU WDQ SDGGHG Z LW
WH9 RU HDW7 FRP SRVLWRQ Z LW WOF ,WLV YHU LP SRUWQWW REVHUYH
WH SRUNMRQV GXH WR WKH FRORXUSUHVHUYDWRQ : KHQ WH SDG LV KDUG LWVKR X GG
EH VDQGHG Z LW DQG WHQ VDQG SDSHUV 7 KH UHSDLUHG DUHDV

FDQQRW H[ FHHG WH RXWU FRQWXU RI WH VDLGEMMQH ERG\ , WLV HVSHFLDGO

LP SRUMDQW LQ FDVH RI Z LQJV DQG IXVHODJH VNLQ EHIRUH WH VWWF SUHVVXUH

SRUW $ IWU VDQGLQJ Z LW VDQG SDSHU VSUD\ WH 9 RUI HODDW?7 HQDP HOW R
WP HV LQ FURVVHG GLUHFWRQ : KHQ LW JHW KDUG VDQG LW Z LW W HQ
DQG VDQG SDSHUV 3 ROAVK Z LW D SROVKLQJ SDVWH W JHW

WH ILQLVK WR P DWK WH QHLI KERXULQJ DUHDV

32/ <85 (7+%$1( $1' $&5</ ,& &2 $ 76

7 KH SURFHGXUHV DUH WH VDP H DV IRU 9 RUJ HODW 7 FRDW H[ FHSW WK DW IRU
SDGGLQJ WKH UHVLQ Z LW D WO DQG WWRQLXP Z KLW DQG IRU SDLQWQJ WKH

SRO XUHWDQH RUDFU OF HQDP HOVKRXOG EH XVHG
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KHQ SHU RUP LQJ WH UHSDLUV WKH DWHVWG P DWULDOV Z LW YDOG VWUDJH WP H

SHULRG VKDOOEH XVHG

/ DP LQDWQJ FRP SRVLWROQ 0 L[ WKUH + HDWWJHDW HQW
UDWR
SDUW E\
Z HLI KW
R R
5 HVLQ ( SLGLDQ K DW & )
+ DUGHQHU = R
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R R
5 HVLQ / K DW & )
R
+ DUGHQHU K DW &
R
)
R R
5 HVLQ / K DW & )
R
+ DUGHQHU K DW &
R
)
5 HP DUNV
P LQDWQJ FRP SRVLWRQ RI / UHVLQ DQG KDUGHQHU LV

UHFRP P HQGHG IRU MU HUGDP DJHG VXU DFHV

P LQDWQJ FRP SRVLWRQ RI ( SLGLDQ UHVLQ DQG = KDUGHQHU VKD QRW

EH XVHG IRUVXUDFHV GHVLI QDWHG IRUHQDP HOSDLQWQJ

,I WKH OP LQDWQJ FRP SRVLWRQ LV WV EH XVHG DV D JOXH RQH RI WKH IRCRZ LQJ

ILOOHUV VKR XOG EH XVHG

8 QLRQ & DUELGH P LFUREDRQ LQ FDVH RI IRDP JXLQJ LQ
DHURVLOLQ FDVH WKH CHDGLQJ RUWDLOQJ HGJH LV JOXHG

WCOF LI WKH ODFT XHU FRDWORVVHV DUH SDGGHG

7 KH P DUNLQJ RI ,QWUJ OV * HUP DQ\ RU 3 RUFKHU ) UDQFH [IDEULFV XVHG IRU

WH UHSDLURI VDLOS ODQH SDUWFX MU SDUW DUH OLVWHG EHRZ
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IDEULF P DUNLQJ Z HLI KW WLFNQHVV RI RQH OO\ HU

> P @ 5P P @
, QWHUJ OOV 3 RUFKHU
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, QWHUJ @OV DQG 3 RUFKHU IDEULFV FDQ E\ XVHG LQWUFKDQJHDEQGO DV VKRZ Q

LQ WKH WE CH

,Q FDVH WH VDQGZ LFK VWXFWUHV UHSDLUHG WH IRDP ORVVHV VKRXOG EH

VXSSCOHP HQWG Z LWK WKH ' ,9 ,1 < & (/[ + IRDP

$ COP DWHULDOIRU UHSDLUVY P D\ EH RUGHUHG |URP WH VDLOSQH P DQXIDFW UHU
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0 HWO SDUW UHSDLUV SHURUP HG E\ WH XVHU KLP VHO DUH QRW JHQHUDCO
DORZ HG 7 KH GDP DJHG SDUW VKDOOEH UHSODFHG Z LW QHZ RQHV ,WLV DORZ HG
RQO WR UHSDLU WH DQW FRUURVLRQ FRDW JDOYDQLF DQG OFTXHU RQHV E\
P HDQV Rl FCHDQLQJ Z LW WKH VDQG SDSHU DQG SDLQWQJ Z LW DQ DQW

FRUURVLRQ SDG DQG HQDP HO 0 RWUFDU CFTXHUV DUH DOCRZ HG
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7 KH XVHU UHSODFHV WRVH SDUW RQO Z KLFK FDQ EH UHP RYHG IURP WK H
VDL @QH Z LWKRXWDIIHFWQJ LW VWX FW UH
,W LV LP SRVVLEGH W GLVDVVHP EH Z LWRXW DIIHFWQJ WH VWXFWUH WH

IROCCRZ LQJ SDUW

WH ILWEQJ V CDP LQDWHG J OXHG LQ RU ULY HWHG WVR WK H VWX FW UH
FRQWROV\ VWVHP EUDFNHW

DLU EUDNH DUP V

UXGGHU FRQWROV\ VWVHP VWHQVLRQ P HP EHUV

WNH RII KRRN UHGHDVH WVHQVLRQ P HP EHUV

% HIRUH LQVWOOQJ D SDUW WH FRQVHUYDWRQ DJHQWVKRXGOG EH UHP RYHG DQG

WH VXU DFH FOHDQHG 7 KH Z RUNLQJ IDFHV VKRXOG EH J UHDVHG

& $ 87,21
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7 KH UXGGHU LV FRYHUHG Z LW 6 XS HUI CLWH KHDWVWLQJ LQJ IDEULF JOXHG LQ
Z LWK 6 XSHU QWY 8 JOXH 7 KH 6) 8 JOXH VKRXOG EH WLQQHG VR VKH
Z RUNLQJ GHQVLW Z LWK P HWK\ O HWK\ O NHWRQH LQ YROXP H SURSRUWRQ SDUWRI
8 IRU SDUWRI P HW\ O HWK\ O NHWR QH

7 KH UHSDLURI WKH UXGGHU FRYHULQJ UHT XLUHV WKH IROORZ LQJ SURFHGX UH

VP RRW WKH HGJHV RI GDP DJH
FRDUVH WKH VXUDFH LQ WKH UHJLRQ RI FP LQ RXWRI
GDP DJH HGJH XVLQJ WKH VDQG SDSHU

UHP RYH FDUHIX0O WH GXVWRXWRI WH FRDUVHQ DUHD XVLQJ VWKH YDFXXP
FOHDQHU

DSSO Z LW EUXVK WUHH CD\ HUV Rl 6) 8 JOXH VWKH HYHU QH[ WD\ HU LV
DSSOHG Z KHQ WH SUHYLRXV RQH GRHV QRWVWFN

DIWIU WKH CDVW D\ HU LV DSSOHG Z DLWWOO LWGRHV QRWVWFN EXWQR CRQJHU
WDQ KRXUV

DSSO D SDWK RI 6 XSHUI CLWH IDEULF Z LW GLP HQVLRQV J UHDWU WK DQ WKH
GDP DJH GLP HQVLRQV E\ FP LQ LQ HYHW GLUHFWRQ

GLVVROYH WKH J OXH XQGHU WKH SDWK DSSO LQJ WH P HW\ O HW\ O NHW QH RQ
WK H HGJ HV Rl SDWK

SUHVV LQ WKH IDEULF E\ P HDQV Rl UXEELQJ LWZ LW |ODQQHOUDJ

DI WHU KRXUV SDVWWH WP H WKH SDWK Z DV J OXHG LWVKRXOG EH WIQVLRQHG
E\ P HDQV Rl DQ LURQ LQ WK UHH VHT XHQWDOWP SHUDWUHV QDP HO

DQG & ) 7 KH IDEULF VKRXOG EH WQVLRQHG Z LWK
VP RRW LURQ P RYHP HQW DQG UHVSHFWQJ VWH WP SHUDWUH RI &

) EHLQJ QRWH[ FHHGHG

7R SURWHFWWH UHVWRI IDEULF FRYHULQJ DJDLQVWKHDW D P DVN RI ERDUG SDSHU

RUSDUFKP HQWFDQ EH XVHG
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7 KLV 6 HFWRQ FRQWLQV WH VXSSOHP HQW QHFHVVDU IRU VDIH DQG HIILFLHQW

RSHUDWRQ RI WH VDLGBEMQH Z KHQ HTXLSSHG Z LW YDULRXV RSWRQDO V\ VWHP V

DQG HTXLSP HQWQRWSURYLGHG LQ VWQGDUG VDLOS ODQH
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' DWH RI LVVXH ' RFXP HQW1 R 7 LIMH Rl WKH LQVHUWHG VXSSOHP HQW




